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Practical 


HE  wonderful  age  in  which  we  are  living 
has  never  been  paralleled  in  history.  We 
have  more  comforts,  more  conveniences, 
more  of  everything  than  human  beings 
ever  had,  since  the  creation  of  the  world. 
Nevertheless,  our  lives  become  more  and 
more  complex,  as  time  rolls  on,  while  the 
average  human  being  becomes  more  perplexed  at  the 
strange  surroundings  in  which  he  finds  himself. 

Our  electro-mechanical  age  brings  forth  new  sur- 
prises constantly,  and  he  who  does  not  know  the  rudi- 
mentaries  of  mechanics,  electricity  and  general  physics 
is  like  a  blind  man  in  a  circus.  He  hears  what  is  going 
on,  but  all  is  meaningless  to  him— he  cannot  get  the  full 
benefit  of  the  performance. 

Where  humanity  now  finds  itself  surrounded  by  ma- 
chines, and  by  electrical  wires  at  every  hand,  it  behooves 
every  man  to  know  something  about  them.  Thousands 
of  lives  are  lost  every  year  because  laymen  refuse  to 
learn  a  little  about  science  in  general.  They  get  killed 
because  they  fight  short-circuits  with  water,  when  ten 
minutes  of  study  would  have  told  them  that  water  is  a 
conductor,  and  that  a  few  handfuls  of  dry  sand — which 
is  a  non-conductor — would  have  saved  the  life,  and  the 
house  which  burnt  down  due  to  the  short-circuit.  If 
the  father  had  told  his  boy  that  a  wet  rope  is  a  good 
conductor  for  electricity  that  boy  would  be  alive  today. 
Instead,  the  boy  threw  the  wet  rope  over  the  high  ten- 
sion line,  while  holding  it  in  his  hand,  and  was  killed. 

If  the  six  hundred  auto  owners  who  were  asphyxiated 
last  year — the  casualties  become  larger  each  year — had 
known  a  bit  of  chemistry,  they,  too,  would  be  living  to- 
day. But  they  insisted  upon  running  their  engines  in  a 
garage  with  closed  doors',  and  unfortunately,  you  can't 
smell  carbon  monoxid,  even  if  it  is  deadly. 

Then,  too,  hundreds  of  people  perish  in  snow  storms 
every  year  quite  unnecessarily.  Usually  they  freeze  to 
death.  The  white  man  runs  about  in  a  frenzy  when  he 
knows  himself  lost.    He  becomes  overheated,  and  the 


perspiration  soaks  his  clothing.  Finally  he  sinks  down 
into  the  snow,  exhausted,  and  if  it  is  cold  enough  he  is 
soon  frozen  stiff.  Now  Eskimos,  who  have  learned  a 
bit  of  science  by  hard  experience,  prefer  to  live  pleas- 
antly thru  the  worst  snowstorm,  with  the  temperature 
below  zero.  If  the  Eskimo  becomes  lost  in  the  wilder- 
ness he  knows  better  than  to  run  about  aimlessly.  He 
promptly  digs  a  cave  into  the  snow,  with  the  entrance 
away  from  the  wind,  using  only  his  hands  for  tools.  In- 
side of  ten  minutes  he  is  safely  ensconced  in  a  com- 
paratively warm  shelter.  He  then  closes  up  the  entrance 
almost  entirely,  sits  down,  drops  his  head  on  his  knees, 
and  has  a  refreshing  sleep.  The  next  morning  he  digs 
himself  out,  and  is  on  his  way. 

If  the  writer  had  not  known  something  about  elec- 
tricity, he,  too,  might  not  be  here  to  write  these  lines. 
As  a  boy  he  went  down  into  an  unoccupied  cellar.  The 
wind  blew  the  wooden  door  shut,  locking  him  in,  as  the 
iron  latch  was  outside.  The  only  other  exit  was  an 
open  window  hole  barricaded  with  stout  iron  rods, 
thru  which  the  wind  roared.  The  temperature  was  be- 
low zero.  The  cellar  was  empty,  save  for  a  few  wooden 
crates,  the  object  of  the  visit.  The  cellar  being  distant 
from  the  house  and  other  habitations,  the  parents  away, 
and  the  caretaker  off  for  the  night,  there  was  every  pos- 
sibility of  his  freezing  to  death.  No  tools  to  break  down 
the  door,  no  matches  to  make  a  fire.  But  there  was  a 
portable  light,  with  two  large  electric  dry  cells  in  a 
wooden  box,  which  the  writer  had  brought  along  to 
light  his  way. 

He  unraveled  the  stranded  electric  cord  and  extracted 
a  single  thin  copper  strand  an  inch  long.  With  this  he 
short-circuited  the  dry  cells.  The  wire  became  white 
hot.  A  piece  of  paper  was  touched  to  it,  which  burst 
into  flame ;  a  broken  piece  of  crate  wood  was  ignited  by 
the  flame,  and  a  fire  soon  roared.  A  burning  crate  set 
the  cellar  door  on  fire,  and  in  ten  minutes  the  adventure 
had  come  to  a  close. 

H.  Gernsback. 
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The  Secret  of  Being  a 
Convincing  Talker 

How  I  Learned  It  in  One  Evening 

By  GEORGE  RAYMOND 


««T  TAVE  you  heard  the  news  about 
I    I   Frank  Jordan?" 

This  question  quickly  brought 
me  to  the  little  group  which  had  gathered 
in  the  center  of  the  office.  Jordan  and  I 
had  started  with  the  Great  Eastern 
Machinery  Co.,  within  a  month  of  each 
other,  four  years  ago.  A  year  ago  Jor- 
dan was  taken  into  the  accounting  divi- 
sion and  I  was  sent  out  as  salesman. 
Neither  of  us  was  blessed  with  an  un- 
usual amount  of  brilliancy,  but  we  got 
by  in  our  new  jobs  well  enough  to  hold 
them. 

Imagine  my  amazement,  then,  when 
I  heard: 

"Jordan's  just  been  made  Treasurer 
of  the  Company!" 

I  could  hardly  believe  my  ears.  But  there 
was  the  "Notice  to  Employees"  on  the  bulletin 
board,  telling  about  Jordan's  good  fortune. 

Now  I  knew  that  Jordan  was  a  capable  fel- 
low, quiet,  and  unassuming,  but  I  never  would 
.  have  picked  him  for  any  such  sudden  rise.  I 
knew,  too,  that  the  Treasurer  of  the  Great 
Eastern  had  to  be  a  big  man,  and  I  wondered 
how  in  the  world  Jordan  landed  the  place. 

The  first  chance  I  got,  I  walked  into  Jor- 
dan's new  office  and  after  congratulating  him 
warmly,  I  asked  him  to  let  me  "in"  on  the 
details  of  how  he  jumped  ahead  so  quickly. 
His  story  is  so  intensely  interesting  that  I  am 
going  to  repeat  it  as  closely  as  I  remember. 

"I'll  tell  you 
just  how  it 
happened, 
George,  be- 
cause you  may 
pick  up  a 
pointer  or  two 
that  will  help 
you. 

"You  re- 
member how 
scared  I  used 
to  be  when- 
ever I  had  to 
talk -to  the 
chief?  You 
remember  how 
you  used  to 
tell  me  that 
every  time  I 
opened  my 
mouth  I  put 
my  foot  into 
it,  meaning  of 
course  that 
every  time  I 
spoke  I  got  in- 
to trouble?  You 
remember 
when  Ralph 
Sinton  left  to 
take  charge  of 
the  Western  of- 
fice and  I  was 
asked  to  pre- 
sent him  with 


the  loving  cup  the  boys  gave  him,  how  flus- 
tered I  was  and  how  I  couldn't  say  a  word  be- 
cause there  were  people  around?  You  remem- 
ber how  confused  I  used  to  be  every  time  I 
met  new  people  ?  I  couldn't  say  what  I  wanted 
to  say  when  I  wanted  to  say  it;  and  I  deter- 
mined that  if  there  was  any  possible  chance  to 
learn  how  to  talk  I  was  going  to  do  it. 

"The  first  thing  I  did  was  to  buy  a  number 
of  books  on  public  speaking,  but  they  seemed 
to  be  meant  for  those  who  wanted  to  become 
orators,  whereas  what  I  wanted  to  learn  was 
not  only  how  to  speak  in  public  but  how  to 
speak  to  individuals  under  various  conditions 
in  business  and  social  life. 

"A  few  weeks  later,  just  as  I  was  about  to 
give  up  hope  of  ever  learning  how  to  talk  in- 
terestingly, I  read  an  announcement  stating 
that  Dr.  Frederick  Houk  Law  of  New  York 
University  had  just  completed  a  new  course 
in  business  talking  and  public  speaking  entitled 
'Mastery  "of  Speech.'  The  course  was  offered 
on  approval  without  money  in  advance,  so 
since  I  had  nothing  whatever  to  lose  by  exam- 
ining the  lessons,  I  sent  for  them  and  in  a  few 
days  they  arrived.  I  glanced  through  the 
entire  eight  lessons,  reading  the  headings  and 
a  few  paragraphs  here  and  there,  and  in  about 
an  hour  the  whole  secret  of  effective  speaking 
was  opened  to  me. 

"For  example,  I  learned  why  I  had  always 
lacked  confidence,  why  talking  had  always 
seemed  something  to  be  dreaded  whereas  it  is 
really  the  simplest  thing  in  the  world  to  'get  up 
and  talk.'  I  learned  how  to  secure  complete  at- 
tention to  what  I  was  saying  and  how  to  make 
everything  I  said  interesting,  forceful  and  con- 
vincing. I  learned  the  art  of  listening,  the  value 
of  silence,  and  the  power  of  brevity.  Instead 
of  being  funny  at  the  wrong  time,  I  learned 
how  and  when  to  use  humor  with  telling  effect. 

"But  perhaps  the  most  wonderful  thing  about 
the  lessons  were  the  actual  examples  of  what 
things  to  say  and  when  to  say  them  to  meet 
every  condition.  I  found  that  there  was  a 
knack  in  making  oral  reports  to  my  superiors. 
I  found  that  there  was  a  right  way  and  a 
wrong  way  to  present  complaints,  to  give  esti- 
mates, and  to  issue  orders. 

"I  picked  up  some  wonderful  pointers  about 
how  to  give  my  opinions,  about  how  to  answer 
complaints,  about  how  to  ask  the  bank  for  a 
loan,  about  how  to  ask  for  extensions.  Another 
thing  that  struck  me  forcibly  was  that,  instead 
of  antagonizing  people  when  I  didn't  agree 
with  them,  I  learned  how  to  bring  them  around 
to  my  way  of  thinking  in  the  most  pleasant 
sort  of  way.  Then,  of  course,  along  with  those 
lessons  there  were  chapters  on  speaking  before 
large  audiences,  how  to  find  material  for  talk- 
ing and  speaking,  how  to  talk  to  friends,  how 
to  talk  to  servants,  and  how  to  talk  to  children. 

"Why,  I  got  the  secret  the  very  first  evening 
and  it  was  only  a  short  t;me  before  I  was  able 
to  apply  all  of  the  principles  and  found  that 
my  words  were  beginning  to  have  an  almost 
magical  effect  upon  everybody  to  whom  I 
spoke.  It  seemed  that  I  got  things  done  in- 
stantly, where  formerly,  as  you  know,  what  I 
said  'went  in  one  ear  and  out  the  other.'  I  be- 
gan to  acquire  an  executive  ability  that  sur- 
prised me.  I  smoothed  out  difficulties  like  a 
true  diplomat.    In  my  talks  with  the  chief  I 


spoke  clearly,  simply,  convincingly.  Then  came 
my  first  promotion  since  I  entered  the  account- 
ing department.  I  was  given  the  job  of  answer- 
ing complaints,  and  I  made  good.  From  that  I 
was  given  the  job  of  making  collections.  When 
Mr.  Buckley  joined  the  Officers'  Training  Camp, 
I  was  made  Treasurer.  Between  you  and  me, 
George,  my  salary  is  now  $7,500  a  year,  and  I 
expect  it  will  be  more  from  the  first  of  the  year. 

"And  I  want  to  tell  you  sincerely,  that  I 
attribute  my  success  solely  to  the  fact  that  I 
learned  how  to  talk  to  people." 

******* 

When  Jordan  finished,  I  asked  him  for  the 
address  of  the  publishers  of  Dr.  Law's  Course 
and  he  gave  it  to  me.  I  sent  for  it  and  found 
it  to  be  exactly  as  he  had  stated.  After  study- 
ing the  eight  simple  lessons  I  began  to  sell  to 
people  who  had  previously  refused  to  listen  to 
me  at  all.  After  four  months  of  record  break- 
ing sales  during  the  dullest  season  of  the  year, 
I  received  a  wire  from  the  chief  asking  me  to 
return  to  the  home  office.  We  had  quite  a  long 
talk  in  which  I  explained  how  I  was  able  to 
break  sales  records — and  I  was  appointed  Sales 
Manager  at  almost  twice  my  former  salary. 
I  know  that  there  was  nothing  in  me  that  had 
changed  except  that  I  had  acquired  the  ability 
to  talk  where  formerly  I  simply  used  "words 
without  reason."  I  can  never  thank  Jordan 
enough  for  telling  me  about  Dr.  Law's  Course 
in  Business  Talking  and  Public  Speaking.  Jor- 
dan and  I  are  both  spending  all  our  spare  time 
making  public  speeches  on  war  subjects,  and 
Jordan  is  being  talked  about  now  as  Mayor  of 
our  little  town. 


So  confident  is  the  Independent  Corporation, 
publishers  of  "Mastery  of  Speech,"  Dr.  Law's 
Course  in  Business  Talking  and  Public  Speak- 
ing, that  once  you  have  an  opportunity  to  see 
in  your  own  home  how  you  can,  in  one  hour, 
learn  the  secret  of  speaking  and  how  you  can 
apply  the  principles  of  effective  speech  under 
all  conditions,  that  they  are  willing  to  send 
you  the  Course  on  free  examination. 

Don't  send  any  money.  Merely  mail  the 
coupon  or  write  a  letter  and  the  complete 
Course  will  be  sent,  all  charges  prepaid,  at. 
once.  If  you  are  not  entirely  satisfied  send  it. 
back  any  time  within  five  days  after  you  re- 
ceive it  and  you  will  owe  nothing. 

On  the  other  hand,  if  you  are  as  pleased  as' 
are  the  thousands  of  other  men  and  women 
who  have  used  the  Course,  send  only  $5  in 
full  payment.  You  take  no  risk  and  you  have 
everything  to  gain,  so  mail  the  couoon  now 
before  this  remarkable  offer  is  withdrawn. 

FREE  EXAMINATION  COUPON 


Independent  Corporation 

Publishers  of  The  Independent  Weekly 

Dept.  L-1105      119  West  40th  Street,  New  York 

Please  send  me  Dr.  Frederick  Hnuk  Law's  "Mas- 
tery of  Speech."  a  Course  in  Business  Talking  and 
Public  Speaking  in  eight  lessons.    I  will  either  re- 
mail  the  Course  to  you  within  five  days  after  its.' 
receipt,  or  send  you  $5. 

Name   1 

Address   t  
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FREDERICK  HOUK  LAW 

As  educator,  lecturer,  execu- 
tive, traveler  and  author  few 
men  are  so  well  eciuipped  by 
experience  and  training  as  Dr. 
Law  to  teach  the  art  of  effec- 
tive speaking.  His  "Mastery  of 
Speech"  is  the  fruit  of  20  years' 
active  lecturing  and  instruction 
in  Eastern  schools  and  colleges 
preceded  by  an  education  at 
Oxford  Academy.  Amherst  Col- 
lege, Columbia  University.  The 
Teachers  College,  Brown  Uni- 
versity, and  New  York  Univer- 
sity. He  holds  the  degrees  of 
A.B..  A.M.,  and  Ph.D. 

Dr.  Law  is  the  author  of  two 
novels,  two  books  of  poetry,  and 
editor  of  six  school  text-books. 
At  present  he  is  lecturer  in 
English  in  New  York  University. 
Lecturer  in  Pedagogy  in  the 
Extension  Work  of  the  College 
of  the  City  of  New  York,  Head 
of  the  Dept.  of  English  ill  the 
Stuyvesant  H.  S.  and  writer 
of  the  Weekly  Lesson  Plans  for 
The  Independent. 
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The  Burgess  Blue  Book 

for  all  Practical  Men  and  Electrical  Students 

(See  review  of  this  book  by  Editor  in  December  issue  of  your  Electrical  Experimenter  page  568) 

I  have  prepared  a  pocket-size  note  book  especially  for  the 
practical  man  and  those  who  are  taking  up  the  study  of  elec- 
tricity. It  contains  drawings  and  diagrams  of  electrical  ma- 
chinery and  connections,  over  two  hundred  formulas  for 
calculations,  and  problems  worked  out  showing  how  the 
formulas  are  used.  This  data  is  taken  from  my  personal  note 
book,  which  was  made  while  on  different  kinds  of  work,  and 
I  am  sure  it  will  be  found  of  value  to  anyone  engaged  in  the 
electrical  business. 


The  drawings  of  connections  for  electrical  apparatus 
include  Motor  Starters  and  Starting  Boxes,  Overload 
and  Underload  Release  Boxes,  Reversible  Types,  Eleva- 
tor Controllers,  Tank  Controllers,  Starters  for  Printing 
Press  Motors,  Automatic  Controllers,  Variable  Field 
Type,  Controllers  for  Mine  Locomotives,  Street  Car 
Controllers,  Connections  for  Reversing  Switches,  Motor 
and  Dynamo  Rules  and  Rules  for  Speed  Regulation. 
Also,  Connections  for  Induction  Motors  and  Starters, 
Delta  and  Star  Connections  and  Connections  for  Auto 
Transformers,  and  Transformers  for  Lighting  and  Power 
Purposes.  The  drawings  also  show  all  kinds  of  light- 
ing circuits,  including  special  controls  where  Three  and 
Four  Way  Switches  are  used. 

The  work  on  Calculations  consists  of  Simple  Electri- 
cal  Mathematics,    Electrical    Units,    Electrical  Connec- 


tions, Calculating  Unknown  Resistances,  Calculation  of 
Current  in  Branches  of  Parallel  Circuits,  How  to  Figure 
Weight  of  Wire,  Wire  Gauge  Rules,  Ohm's  Law,  Watt's 
Law,  Information  regarding  Wire  used  for  Electrical 
Purposes,  Wire  Calculations,  Wiring  Calculations,  Illu- 
mination Calculations,  Shunt  Instruments  and  How  to 
Calculate  Resistance  of  Shunts,  Power  Calculations, 
Efficiency  Calculations,  Measuring  Unknown  Resis- 
tances, Dynamo  and  Dynamo  Troubles,  Motors  and 
Motor  Troubles,  and  Calculating  Size  of  Pulleys. 

Also  Alternating  Current  Calculations  in  finding  Im- 
pedance, Reactance,  Inductance,  Frequency,  Alterna- 
tions, Speed  of  Alternators  and  Motors,  Number  of 
Poles  in  Alternators  or  Motors,  Conductance,  Suscep- 
tance,  Admittance,  Angle  of  Lag  and  Power  Factor,  and 
formulas  for  use  with  Line  Transformers. 


p 


WHAT  PRACTICAL  MEN  SAY  ABOUT  THE  "BURGESS  BLUE  BOOK" 


Received  your  "Blue  Book"  and  must  say  it  is  the  best  book 
I  ever  saw.  I  showed  it  to  a  friend  of  mine  and  he  refused  to 
give  it  back  to  me  but  he  paid  me  a  dollar  and  told  me  to  get 
another.  Rather  than  be  without  this  book  1  am  sending  Money 
Order  for  three  of  them  so  1  can  show  them  to  two  more  of  my 
friends  and  have  one  left  for  myself.  Wishing  you  would  mail 
them  at  once.    1  am  Yours  very  truly, 

JOSEPH  BRAITH,  Electrician. 

Madison,  Wisconsin. 

Your  "Blue  Book"  received  and  it  is  just  the  book  I  have 
been  looking  for.  Please  mail  me  three  more  by  return  mail  for 
which  I  am  enclosing  Money  Order.  Respectfully, 

V.  E.  JOHNSON,  Western  Union  Tel.  Co., 

Marion,  Ohio. 

Have  received  the  copy  of  the  "Burgess  Blue  Book"  and  am 
very  well  pleased  with  the  easily  found  formulas  and  data  con- 
tained in  it.  1  am  enclosing  Money  Order  for  four  additional 
copies.  Very  truly  yours, 

THURE  C  ANDERSON, 

Ridgeway,  Penn. 

Dear  Sir: — There  can  be  no  possible  question  as  to  the  ser- 
vice you  are  rendering  Electrical  Workers.  To  date  I  have 
received  78  Burgess  Blue  Books  and  hope  my  friends  will  dup- 


licate their  order  to  you.     Go  ahead  with  this  good  work. 
Yours  truly, 

EDW.  C.  RAY, 
Brooklyn,  New  York. 

I  am  enclosing  three  dollars  for  which  please  send  me  three 
copies  of  the  "Burgess  Blue  Book".  I  showed  the  copy  1  got 
last  week  to  some  friends  and  three  of  them  asked  me  to  get 
them  one.  Very  truly  yours, 

CHAS.  H.  DAVIS, 
Los  Angeles,  Cal. 

I  received  your  "Blue  Book"  and  after  1  looked  over  it  1  see 
that  it  is  a  very  useful  book.  After  I  showed  it  to  some  fellows 
they  wanted  a  copy  also  and  1  am  enclosing  Money  Order  for 
which  please  send  me  three  at  once.    Yours  very  truly, 

R.  S.  SWANSON, 

St.#aul,  Minn. 

1  received  the  three  books  I  sent  for  and  the  next  day  I  sold 
them.    The  fellows  think  they  are  well  worth  the  price.  Please 
send  me  three  more  for  which  I  am  enclosing  Money  Order. 
Yours  very  truly, 

R.  S.  SWANSON, 
St.  Paul,  Minn. 


NOTICE 

To  help  get  the  "Burgess  Blue  Book"  to  the  men  who  need  it  the  most,  we  have  established  a  resale 
discount  to  which  those  who  have  purchased  a  book  from  us  are  entitled.  In  this  way  the  "Blue 
Book"  is  sold  by  those  who  know  its  value  and  we  feel  that  this  arrangement  is  much  more  satisfac- 
tory to  the  purchaser,  than  if  he  bought  it  through  the  regular  book-selling  channels.  The  book 
practically  sells  on  sight,  as  a  man  engaged  in  practical  work  realizes  when  he  sees  it,  it  contains  infor- 
mation which  is  extremely  useful  and  which  is  difficult  to  obtain. 

The  Burgess  BLUE  BOOK  Will  Be  Shipped,  Postpaid,  on  Receipt  of  $1.00 

Send  dollar  bill,  money  order  or  check.  /  guarantee  satisfaction  or  will 
return  your  money  it  you  decide  not  to  keep  the  book  after  using  it  for  five  days 


BURGESS  ENGINEERING  CO., 


YORKE  BURGESS,  Consulting  Engineer 
747  East  42nd  Street  Chicago,  Illinois 
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Was 
$100 


The  Famous  Oliver 

For  Free  Trial — Then  Save  $43 


Some  of  the 
famous  users 

U.  S.  Steel  Corporation 
Pennsylvania  Railroad 
Nat'l  City  Bank  of  New  York 
Morris  &  Company 
Encyclopedia  Britannica 
Boston  Elevated  Railways 
Otis  Elevator  Co. 
Corn  Products  Refining  Company 
Columbia  Graphophone  Co. 
N.  Y.  Edison  Co. 
Hart,  Schaffner  &  Marx 
Diamond  Match  Co. 
Baldwin  Locomotive  Works 
American  Bridge  Co. 

Over  700,000  Sold 

(4.02) 


This  is  the  identical  $100  Oliver, 
Model  0,  our  latest  and  best.  We 
continue  to  sell  it  under  the  plan 
we  adopted  during  the  war. 

We  learned  economies  then  in 
selling  which  enable  us  to  save  the 
$43  it  formerly  cost  us  to  sell  you 
an  Oliver. 

We  learned  that  it  was  unneces- 
sary to  have  great  numbers  of 
traveling  salesmen  and  numerous, 
expensive  branch  houses  through- 
out the  country.  We  were  also 
able  to  discontinue  many  other 
superfluous,  costly  sales  methods. 
You  benefit  by  these  savings. 

Only  our  sales  plan  has  changed. 
Not  the  Oliver.  Our  new  plan  is 
to  ship  direct  from  the  factory  to 
you,  depending  upon  the  Oliver  to 
be  its  own  salesman. 

You  may  order  direct  from  this 
advertisement,  without  sending  a 
penny.  The  coupon  brings  an 
Oliver  for  free  trial. 

When  the  Oliver  comes  to  you, 
let  it  prove  its  superiority  and 
saving.  You  be  the  judge,  with  no 
eager  salesman  present  to  influence 
you. 

If  you  do  not  agree  that  it  is 
the  finest  typewriter  built,  regard- 
less of  price,  simply  return  it,  ex- 
press collect.  Even  the  outgoing 
transportation  charges  will  then  be 
refunded. 

The  Oliver  for  $57  makes  a  $100 
price  appear  extravagant. 
Remember  this  is  not  a 
second-hand  or  rebuilt 
machine.  If  any  type- 
writer is  worth  $100,  it 
is  this  brand  new  Oliver. 

Furthermore,  it  is  as 
easy  to  buy  The  Oliver 
as  it  is  to  try  it.  If, 
after  trying  it  five  days 
you  decide  to  keep  it, 


you  merely  pay  $3  per  month  un- 
til the  $S7  is  paid.  This  is  less  than 
10c  per  day. 

This  Oliver  is  being  bought  by 
the  thousands.  Our  plan,  con- 
ceived when  this  country  entered 
the  war,  has  met  a  tremendous 
welcome.  We  have  repeatedly  in- 
creased our  production  facilities. 
Note  at  the  left  a  few  of  the  great 
concerns  using  the  Oliver.  And  re- 
member that  it  is  being  bought  by 
thousands  of  individuals.  It  has 
been  aptly  called  the  people's  type- 
writer. 

In  every  particular,  this  splendid 
Oliver  is  the  finest  that  24  years  of 
experience  can  produce.  A  better  type- 
writer is  impossible.  It  has  all  the 
latest  improvements.  It  is  noted  for 
its  handsome  appearance,  richly  enam- 
eled olive  green  and  polished  nickel; 
its  durability  and  workmanship.  Do 
you  know  of  any  typewriter  which 
combines  so  many  advantages,  yet 
offered  at  such  a  low  price  and  easy 
terms  ? 

This  Oliver  has  a  standard  key- 
board. So  anyone  may  turn  to  it 
without  the  slightest  hesitancy.  It  is 
speedy  and  has  an  untiring  action — 
with  lightest  touch. 

Don't  buy — don't  rent — until  you 
have  investigated  this  fine  economical 
Oliver.  Note  that  the  coupon  below 
brings  either  an  Oliver  for  Free  Trial, 
or  further  information. 

Canadian  Price,  $72 

The  Oliver  Typewriter  Co. 

675  Oliver  Typewriter  Bldg. 
Chicago,  Illinois 


Save  $43  by  using 
this  coupon 


THE  OLIVER  TYPEWRITER  COMPANY 

1)75  Oliver  Typewriter  Building.  Chicago,  III. 

□ Ship  me  a  new  Oliver  Nine  for  five  days  free  inspec- 
tion.   If  1  keep  it,  I  will  pay  $57  at  the  rate  of  $3 
per  month.   The  title  to  remain  in  you  until  fully  paid  for. 

My  shipping  point  is  „  

This  does  not  placo  me  under  any  obligation  to  buy.  If  I 
choose  to  return  the  Oliver.  I  will  ship  it  back  at  your 
expense  at  the  end  of  5  days. 

□ Do  not  send  a  machine  until  I  order  it.  Mail  me  your 
book — "The   High   Cost   of  Typewriters — The  Reason 


and  the  Remedy."  your  de  luxe 
formation. 

Name   

Street  Address   

City   

Occupation  or  Business. 


catalog  and  further 
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 
me  your  64-page  book. 


 (NAME) 

.(ADDRESS) 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Let  us  explain  this  course  to  you  in  person.  If  you  can't 
call,  send  now  for  64-page  book — it's  FREE  to  you 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 


PEOPLE  who  have  traveled  abroad 
will  remember  having  seen  the  re- 
markable suspended  aerial  railway  of 
Elberfeld  (Germany),  the  cars  hav- 
ing wheels  on  the  roof  instead  of 
underneath,  and  but  one  rail  being  used. 
This  form  of  construction  gives,  among 
other  considerations,  much  greater  flexibil- 
ity to  the  speeding  cars  or  trains,  as  for 
example  when  they  wish  to  turn  sharp 
curves  at  comparatively  high  speed.  Pos- 
sibly many  will  remember  having  seen  this 


interesting  suspended  railway  in  the  motion 
picture  travelogues  given  by  Burton  Holmes. 
It  has  always  seemed  to  us,  however,  that 
these  cars  have  a  little  too  much  freedom 
of  movement  to  make  the  ride  as  com- 
fortable as  it  might  be  to  the  passengers, 
owing  to  the  constant  swinging  or  side- 
wise  rolling  motion  produced  by  this  cradle 
suspension  arrangement.  Apparently  there 
are  other  people  who  have  entertained  sim- 
ilar ideas,  for  in  the  accompanying  illustra- 
tion there  is  shown  a  new  development  of  a 


monorail  car,  which  might  be  termed  an 
"Aerial  Monoflicr,"  and  which  has  been  re- 
cently invented  and  patented  by  the  cele- 
brated French  engineer,  M.  Francis  Laur 
of  Paris.  As  M.  Laur  points  out  in  his 
description  of  the  invention,  his  scheme  re- 
lates to  an  improvement  in  a  vehicle  for 
use  in  high  speed  locomotion  in  connection 
with  a  monorail  or  single  track.  A  very 
novel  idea  of  the  project  is  a  passenger- 
carrying  vehicle  somewhat  in  the  form  of 
(Continued  on  page  66) 


Copyright,  1919.  by  E.  P.  Co. 

The  Aerial  Monoflier  of  Tomorrow— Equipt  with  Wings,  Like  an  Airplane,  It  Will  Skim  Along  Thru  the  Air,  Guided  by  the  Mono- 
rail. The  Cars  Are  Propelled  by  Motor-Driven  Propellers,  Which  Derive  Their  Power  from  Third  Rails,  as  the  Car  Glides  Along  at 
Speeds  of  200  to  300  Miles  Per  Hour.    When  in  Motion  the  Entire  Weight  Is  Practically  Carried  by  the  Wings,  the  Same  as  in  an 

Airplane. 
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^0  RENT :  Ten-room  suburban 
home.  Three  baths.  Sun,  sleeping 
and  breakfast  porches.  Radium 
heating  system  (20  pounds)  .  .  ." 
To  find  this  advertisement,  look  in 
the  classified  columns  of  any  metropolitan 
newspaper  five  or  six  centuries  hence.  Our 
great-great-grandchildren  fifteen  times  re- 
moved will  be  worrying  about  paying  the 
rent  on  some  such  dwelling.  Have  you 
paid  your  "Radium  Rent"  will  be  a  common 
slogan  then. 

Radium  power,  light  and  heat  for  apart- 
ment and  home  will  seem  as  much  of  a 
commonplace  to  them  as  soft  coal  furnaces 
seem  to  us.  In  tomes  of  ancient  history  they 
will  read  stories  of  how  their  ancestors 
struggled  thru  the  smoky  winter  of  1918, 
and  they  will  marvel  at  our  lack  of  under- 
standing. Soft  coal  then  will  have  a  place 
only  in  museums. 

Twenty  pounds  of  radium  gives  off  an 
amount  of  heat  in  six  months  equivalent  to 
that  secured  by  burning  four  and  one-half 
tons  of  the  best  Pocahontas  or  anthracite 
coal.  The  ten-room  house  mentioned  above 
would  be  adequately  heated,  however,  on 
twenty  pounds,  because  a  radium  heating 
plant  would  be  one  hundred  per  cent  effi- 
cient. Even  with  hot  water  and  hard  coal 
from  eighty  to  ninety  per  cent  of  the  heat 
our  plants  generate  goes  up  the  chimney. 
A  radium  system  would  have  no  chimney. 
Every  single  heat  unit  would  be  conserved 
for  the  interior  of  the  house  and  distributed 
by  any  ordinary  medium,  such  as  register, 
radiator  or  the  like. 

In  addition  to  this,  the  radium  system 
would  have  the  splendid  recornmenda  i  >n 


Ino  chimney 

v1   ~< 


urday  afternoon.  Then  there  would  be  the 
greatest  point  of  all.  Once  installed,  this 
radium  system  never  would  have  to  be 
replaced!  When  one  house  began  to  dis- 
integrate from  old  age,  the  mysterious 
metal  could  be  taken  out  and  installed  in 
the  system  of  a  new  house,  and  so  on  for- 
ever, unless  some  careless  janitor  took  it 
out  to  clean  and  left  it  in  the  subway 
Coal  men  and  ash  carters  would  pass  into 
that  same  merciful  oblivion  which  shelters 
stage-coach  bandits  and  Indians  on  the  war- 
path. 

The  reason  why  such  a  radium  system 
would  never  have  to  be  replaced  is  that 
radium  is  the  one  and  only  close  approach 
to  perpetual  motion  to  be  found  on  our 
globe.  Look  at  a  piece  of  radium  one- 
thousandth  the  size  of  a  pin  point  thru  a 
spinthariscope.  This  is  an  instrument  con- 
sisting of  a  high-magnifying  lens  and  an 
aluminum  disc  covered  with  zinc  sulfid. 
When  viewed  in  this  manner  millions  of 
tiny  arrows  of  fire  are  seen  to  be  flying 
from  the  radium  and  impinging  on  the  zinc 
sulfid  with  an  explosion  like  that  of  a  fire 
ball  from  a  Roman  candle. 

Tho  each  of  the  exploding  projectiles  of 
helium — radium  somehow  transforms  itself 
into  active  atoms  of  this  other  element — 
looks  nearly  as  large  as  the  original  divot 
of  radium,  you  may  glue  your  eye  to  the 
spinthariscope  for  hours — centuries,  if  you 
live  that  long — and  you  never  will  see  any 
diminution  in  the  discharge  or  in  the  size  of 
the  radium  piece.*  Scientists  who  have 
given  the  matter  intensive  study  over  long 
months  and  years  say  that  they  suspect 
radium  of  losing  an  infinitesimal  part  of  its 


ject  unless  a  dynasty  of  scientific  Methuse- 
lahs  is  established. 

The  one  big  obvious  objection  at  present 
to  the  use  of  radium  for  heating  plants  lies 
in  the  scarcity  and  tremendous  cost  of  the 
metal.  One  ounce  only  would  cost,  at  the 
present  market  price,  approximately  $40,000. 
The  twenty  pounds  necessary  for  heating 
the  ten-room  house  mentioned  would  retail 
at  $12,800,000,  were  such  a  quantity  pro- 
curable. Figuring  interest  at  six  per  cent, 
the  cost  of  that  radium  heating  system  for 
a  year — excluding  the  original  investment, 
which  would  not  appreciably  deteriorate — 
would  be  in  the  neighborhood  of  $768,000, 
or  about  4,000  times  the  cost  of  coal  heat- 
ing today. 

The  only  logical  reason  in  the  world  for 
even  allowing  imagination  to  roam  on  this 
subject  lies  in  the  terrible  and  undisputed 
fact  that  somewhere  we  are  going  to  have 
to  get  heat  if  we  are  to  live! 

So  much  space  has  been  given  in  the  last 
decade  to  learned  dissertations  on  our 
rapidly  decreasing  supplies  of  coal  and 
petroleum  that  it  is  useless  to  dwell  on  this. 
Suffice  it  to  say  that  the  last  reports  of 
competent  authorities  state  baldly  that  we 
will  surely  be  out  of  both  forever  at  the 
conclusion  of  the  present  century,  provided 
our  present  rate  of  consumption  is  neither 
raised  or  lowered.  Since  we  have  no  assur- 
ance that  the  rate  of  increase  of  consump- 
tion will  not  keep  on,  we  may  bet  safely 
that  the  year  1975  will  see  coal  and  oil  so 
scarce  that  only  millionaires  can  afford 
them.  Coal  then  may  be  $500  a  ton,  and 
crude  oil  $25  a  gallon.  Alas  for  the 
"flivvers"  !    Imagine  Mr.  Autoist  of  that  day 


HIGHLY  HEATED,  ALTHO 
SOLID  ZONE,  80  MILES 
IN  DEPTH,  CONTAINING 
SLIGHT  AMOUNT 
OF  RADIUM 


THE  EARTHS  RADIUM 
SUPPLY  IS  SCATTERED 
PRINCIPALLY  THRU  A 
MILE  CRUST 


3  MILE  DEPTH  OF 
EARTH'S  CRUST: 
PROBABLE  LIMIT 
OF  MAN'S  RADIUM 
EXTRACTION 


Radium  Power,  Light  and  Heat  for  Apartment  and  Dwelling 
Will  Seem  as  Much  of  a  Commonplace  to  Those  of  Future 
Generations  as  Soft  Coal  Furnaces  Seem  to  Us.  In  Tomes 
of  Ancient  History  They  Will  Read  Stories  of  How  Their 
Ancestors  Struggled  Thru  the  Smoky  Winter  of  1918,  and 
They  Will  Marvel  at  Our  Lack  of  Understanding.  All  Be- 
cause of  the  Wonderful  Power  of  "Radium"  to  Give  Off  En- 
ergy— Convertible  Into  Heat,  Light,  and  Power,  for  a  Practi- 
cally Indefinite  Period.  At  Any  Rate  for  Thousands  of  Years. 
So  the  Principal  Problem  We  Have  to  Solve  Is — How  to  Find 
a  Far  Cheaper  Way  to  Remove  the  Radium  Than  We  Have 
at  Present.  And  Why  Should  We  Do  This?  Because,  as  Mr. 
Brondsdon  Points  Out,  the  Coal  Supply  of  the  World  Is  Fast 
Giving  Out.  On  the  Other  Hand,  Man  Must  Not  Remove  Too 
Much  Radium  from  the  Earth  or  the  Earth  May  Freeze  to 
Death. 
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that  there  would  be  no  flues,  traps  or  pipes 
to  be  cleaned,  and  no  ashes  would  accumu- 
late to  make  the  householder  angry  on  Sat- 


actual  weight  in  the  course  of  a  few  eons, 
but  that  human  beings  are  going  to  have 
trouble  gathering  accurate  data  on  the  sub- 


going  into  the  garage  and  asking  for  a  new 
"can"  of  Radium  for  his  "Radiobile."  It 
can  happen.  {Continued  on  page  59) 


*This  is  not  strictly  the  case,  for  the  zinc  sulfid  spinthariscope  we  have  to-day,  for  while  the  radium  will  last  for  thousands  of  years,  the  zinc  sulfid 
will  give  out  in  a  relatively  short  time.  However,  there  are  undoubtedly  other  substances  which  would  last  much  longer  than  zinc  sulfid.  Another 
variable  factor,  variable  in  the  sense  that  we  have  not  lived  long  enough  with  radium  yet  to  tell  exactly  how  long  it  will  last  before  losing  its  power, 
is  the  total  life  of  this  marvelous  substance.  Scientists  tell  us  that  in  1,800  years  radium  loses  one-half  of  its  activity.  In  another  1,800  years  one- 
half  of  the  remainder  will  have  disintegrated,  etc.,  etc.    So  that  on  this  assumption  the  radium  will  have  totally  disintegrated  in  2z,ooo  years. — Editor. 
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ONE  by  one  the  multitudinous  sci- 
entific secrets  of  the  great  World 
War  are  finding  their  way  to  the 
public  press,  so  that  the  student 
of  science  may  at  last  have  his  ap- 
petite appeased  in  his  quest  of  descriptive 


depending  upon  t he  operating  conditions 
and  the  size  of  the  submarine. 

The  Walser  Gear,  whose  construction  has 
been  kept  secret  during  the  war,  is  a  direc- 
tional apparatus  for  detecting  and  recording 
sounds  heard  thru  water  . and  thus  locating 


nized  as  the  most  improved  type  and  most 
practicable. 

The  sounds  are  received  thru  a  number 
of  vibrating  diaframs  fitted  into  holes 
pierced  in  a  boss,  or  "blister"  of  sheet 
steel,  which  replaces  a  corresponding  sec- 
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The  Walser  Gear — a  Type  of  Hydrophone  Used  for  Submarine  Listening.  The  Walser  Gear,  Whose  Construction  Had  Been  Kept 
Secret  During  the  War,  is  a  Directional  Apparatus  for  Detecting  and  Recording  Sounds  Thru  Water  and  Thus  Locating  the  Presence 
or  Approach  of  Enemy  Ships.  This  Apparatus  is  the  Invention  of  Lieut.  Georges  Walser,  of  the  French  Navy,  and  is  Recognized 
as  the  Most  Improved  Type  and  Most  Practicable.  The  Sounds  are  Received  Thru  a  Number  of  Vibrating  Plates  Fitted  Into 
Holes  Pierced  in  a  Boss,  or  "Blister"  of  Sheet  Iron,  Which  Replaces  a  Corresponding  Section  of  a  Ship's  Hull.  The  Observer  Works  in  a 
Sound  Proof  Cabin  Stretching  Across  the  Whole  Width  of  the  Ship,  and  Wears  a  Listening-helmet,  Attached  to  Two  Trumpets.  Into 
These  Trumpets  the  Sounds  are  Focused  By  the  Vibrating  Plates  Attached  to  the  "Blister."  Left: — Detecting  the  Presence  of  Enemy 
Ships  On  or  Under  the  Surface  of  the  Sea.  An  Observer  Using  the  Walser  Gear  in  a  Special  Cabin  Fitted  Up  as  a  Listening  Post. 
Right: — On  the  Hull  of  the  "Henriette  II",  a  French  Warship  Which  is  Using  the  Apparatus,  Showing  the  Exterior  of  the  Sound — Collect- 
ing Boss  or  "Blister". 


matter  on  some  of  the  master  problems 
which  have  been  worked  out  and  solved 
by  engineers  and  scientific  workers  con- 
nected with  army  and  navy  developments. 
Probably  no  one  problem  in  the  whole  war 
drew  more  attention  from  laymen  and 
scientists  alike  than  did  the  one  of 
accurately  discovering  and  locating  the 
whereabouts  of  the  Kaiser's  U-Bcrats. 
The  United  States  Naval  Advisory 
Board  received  thousands  upon  thou- 
sands of  suggestions,  all  telling  how 
very  simple  it  was  to  ferret  out  and 
locate  the  position  of  an  enemy  sub- 
marine, just  by  placing  a  microphone 
or  set  of  microphones  in  the  hull  of  a 
vessel  and  connecting  these  up  with  a 
set  of  telephone  receivers,  so  that  the 
sound  produced  by  the  submarine  pro- 
peller and  motor  would  be  picked  up 
by  the  microphones  and  thus  heard  in 
the  receivers.  Various  methods  were 
described  for  taking  certain  definite 
and  very  precise  measurements  along 
these  lines,  so  as  to  work  out  mathe- 
matically or  otherwise  the  position  of 
the  lurking  sub-sea  fighter.  Consider- 
able success  was  obtained  with  similar 
arrangements  by  the  navies  of  the  dif- 
ferent countries  participating  in  the 
World  War,  but  the  Walser  gear — a 
special  type  of  hydrophone  used  par- 
ticularly for  listening  to  submarines 
under  water  was  developed  and  success- 
fully used  by  the  French  Navy  and 
other  allied  vessels  for  accurately  lo- 
cating enemy  submarines  at  distances 
of  one  mile  to  three  miles  or  more, 


the  presence  or  approach  of  enemy  ships. 
Many  different  devices  for  "listening"  for 
enemy  ships  have  been  disclosed,  but  this 
apparatus,  the  invention  of  Lieut.  Georges 
Walser,   of  the  French   Navy,   is  recog- 


To  ear  piece 


Sens/ five  Vibrating 
plates 


Acoustie-ieris 


Diagram  of  One  "Lens"  of  the  Walser  Submarine 
Detector  and  Locater,  Showing  the  Carefully  Worked 
Out  Balancing  Scheme  for  Supporting  the  Movable 
Sound  Trumpet  Over  the  Various  Sound  Focal  Points. 


tion  of  a  ship's  hull.  The  observer  works 
in  a  sound-proof  cabin  stretching  across  the 
whole  width  of  the  ship,  and  wears  a  listen- 
ing helmet  attached  to  two  trumpets.  Into 
these  trumpets  the  sounds  are  focust  by 
the  vibrating  diaframs  attached  to  the 
the  "blister." 

Some  of  the  disadvantages  of  the 
ordinary  listening  microphone  arrange- 
ment for  the  detection  of  submarines 
are  the  following:  Invariably  the  ves- 
sel on  which  they  are  mounted  has  to 
be  stopt  momentarily  while  a  listening 
test  is  being  made,  in  order  that  the 
ship's  engines  shall  not  drown  out  the 
sounds  which  the  listening  operator  is 
endeavoring  to  pick  up  from  the  sea. 
It  is  interesting  to  mention  in  this  con- 
nection, that  some  of  the  American 
listening  devices  of  this  type  were  so 
remarkably  sensitive  that  even  a  small 
dynamotor  used  on  the  regular  wire- 
less apparatus  on  the  vessel  had  to  be 
mounted  on  springs,  so  that  the  ex- 
tremely slight  mechanical  vibration  set 
up  by  it  would  not  interfere  with  the 
sounds  picked  up  from  the  water  on  the 
submerged  microphones  fastened  to  the 
hull  of  the  boat.  Another  fault  found 
with  the  ordinary  "hydrophone"  is  that 
the  different  sounds  received  simulta- 
neously could  not  be  distinguished  very 
readily  from  one  another,  and  even  if 
but  one  sound  was  picked  up,  the  di- 
rection from  which  the  sound  ema- 
nated was  not  very  perfectly  indicated. 
Practically  speaking  then,  one  of  the 
(Continued  mi  page  82) 
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The  Accompanying  Sectional  View  Shows  Vividly  How  the  New  Vehicular  Tunnel  Under  the  Hudson  River  at  New  York  City  Will  Look 
When  Finished.  There  Seems  to  be  No  Question  at  Present  as  to  the  Possibility  of  Building  This  Tunnel,  and  the  Only  Remaining  Details 
Are  Engineering  Considerations  Such  as  Ventilation,  Etc.,  Which  Are  Being  Rapidly  Solved  by  Some  of  the  Crack  Engineers  of  America, 
Including  No  Less  a  Personage  Than  General  George  W.  Goethals,  Builder  of  the  Panama  Canal,  and  Now  Holding  the  Position  of  Con- 
sulting Engineer  to  the  Interstate  Bridge  and  Tunnel  Commissions  of  New  York  and  of  New  Jersey.  Several  Other  Proposals  Have  Been 
Brought  Forward  for  the  Building  of  This  Tunnel  Under  the  Hudson  River,  But  the  Goethals  Plan  Seems  to  be  the  Most  Feasible,  and  the 
One  Most  Likely  to  be  Adopted.  The  Length  of  This  Vehicular  Tunnel  Will  be  About  9,400  Feet  from  Portal  to  Portal,  with  a  Distance  of 
5,500  Feet,  or  More  Than  a  Mile  Separating  the  Bulkhead  Lines,  if  These  Are  Placed  Back  of  the  Shore  Line.  In  View  of  the  Fact  that 
the  Ventilation  Problem  is  at  Present  One  of  the  Most  Important,  and  the  One  Responsible  for  the  Most  Discussion  Among  Tunnel  Experts, 
We  Have  Several  Suggestions  in  the  Present  Article  and  Illustrations  Which  Might,  if  Adopted,  Help  to  Bring  About  the  Early  Adoption 


THE  bridging  of  the  Hudson  River, 
commonly  known  as  the  North  River 
in  New  York  City,  is  an  engineering 
problem  that  has  been  before  the 
people  of  the  states  of  New  York  and 
New  Jersey  for  probably  more  than  thirty 
years.  A  bridge  across  this  great  water 
highway  would  no  doubt  have  been  con- 
structed many  years  ago,  if  it  had  been 
found  possible  to  raise  sufficient  funds  to 
render  this  dream  a  living  reality.  Engi- 
neering experts  have  recently  bestirred 
themselves  with  the  thought  of  crossing  the 
Hudson  either  by  bridge  or  else  by  means 
of  a  tunnel,  particularly  a  vehicular  tunnel 
suitable  for  horse-drawn,  electric  and  gaso- 
line propelled  vehicles.  The  bridge  ques- 
tion seems  to  have  been  discarded  prac- 
tically altogether  now,  owing  to  its  tremen' 
dous  initial  cost,  which  would  be  about 
$72,000,000  at  least,  compared  to  the  initial 
cost  of  $12,000,000  for  constructing  a  large 
tunnel  under  the  Hudson  on  the  newly  re- 
vised plan  proposed  by  General  George  W. 
Goethals,  the  well-known  American  engi- 
neer and  builder  of  the  Panama  Canal. 
General  Goethals  has  been  appointed  con- 
sulting engineer  to  the  Interstate  Bridge 
and  Tunnel  Commissions  of  New  York  and 
of  New  Jersey.  There  are  many  reasons 
why  New  York  should  have  means  of  com- 
munication such  as  this,  as  its  sister  state 
supplies,  either  directly  or  indirectly,  a  very 
large  portion  of  the  food  and  other  com- 
modities for  greater  New  York's  population 
of  7,000,000,  which  is  brought  to  the  piers 
on  the  west  side  of  the  Hudson  by  numer- 
ous railroads.  Right  here  there  is  a  con- 
stant and  prohibitive  wastage  of  perishable 
food  products,  owing  to  the  highly  con- 
gested and  inadequate  terminal  facilities  af- 
forded for  their  movement. 

At  the  present  time  there  is  more  or 
less  agitation  in  the  legislatures  of  both 
states  between  those  friendly  and  unfriendly 
to  the  Hudson  River  project.  So  far  the 
one  great  problem,  according  to  some  of  the 
testimony  being  given,  and  which  has 
seemed  almost  insurmountable,  is  the  proper 
ventilation  of  this  tube,  especially  where 
gasoline  driven  vehicles  are  to  be  permitted 
to  exhaust  devitiating  gases  into  the  air  of 
the  tunnel.  But  according  to  a  very  able 
engineering  report  on  this  project,  given  in 
the  Journal  of  the  Franklin  Institute  and 
prepared  by  Martin  Schreiber,  Chief  Engi- 


neer of  the  Public  Service  Railway  Com- 
pany of  New  Jersey,  the  ventilating  prob- 
lem of  such  a  tunnel  as  proposed  by  Gen- 
eral Goethals  and  other  engineers  can  be 
readily  taken  care  of,  as  actual  laboratory 
tests  have  proven,  and  which  have  provided 
a  satisfactory  basis  for  calculating  the  re- 
sults of  such  a  long  tunnel  as  that  under  the 
Hudson.  Also  to  back  up  the  argument 
for  building  the  tunnel,  there  is  precedence 
afforded  by  the  fact  that  London,  England, 
has  built  two  vehicular  tunnels  under  the 
Thames  River,  one  6,200  feet  long,  and  the 
other  6,883  feet  long. 

The  editors  make  several  new  tunnel 
suggestions,  which  are  shown  in  the  illus- 
tration accompanying  this  article,  whereby 
the  gigantic  ventilating  problem  could  be 
overcome  to  a  large  extent  by  controlling 
the  kinds  of  traffic  that  should  be  allowed  to 
pass  thru  the  tube.  First,  the  writer  would 
suggest  that  the  engineers  contemplating  the 
building  of  this  tunnel  consider  a  cable-way, 
one  of  which  would  be  provided  on  each 
roadway,  east  and  west,  for  the  purpose  of 
hauling  gasoline  operated  vehicles  thru  the 
tunnel,  without  their  engines  being  operated, 
thus  doing  away  with  the  production  of  the 
objectionable  carbon  monoxid  and  other 
poisonous  gases  emanating  from  their  ex- 
haust. It  would  not  be  an  impossible,  or 
even  impracticable  matter,  if  such  an  elec- 
tric motor-operated  cable-way,  similar  to 
the  old  cable-car  systems,  were  used  to  haul 
the  gasoline  vehicles  thru  the  tunnel  to  Jer- 
sey or  to  New  York.  It  could  be  arranged 
to  have  the  owners  purchase  a  standard 
cable  grip,  which  could  be  fitted  on  to  any 
gasoline  vehicle  at  nominal  cost. 

Another  proposal,  made  by  Mr.  H.  Gerns- 
back,  is  one  employing  a  moving  roadway 
of  sufficient  width  to  accommodate  gasoline 
auto  trucks,  the  roadway  being  operated  by 
electric  motors  spaced  at  suitable  intervals 
along  its  length. 

Another  proposal  suggested  by  the  writer 
would  be  to  utilize  a  trolley  wire  over  the 
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one  line  of  traffic  apportioned  to  gasoline 
vehicles  on  each  roadway,  and  having  the 
owners  of  these  vehicles  equip  them  with  a 
trolley  pole,  but  by  the  time  the  owners  had 
installed  an  electric  motor  under  the  gaso- 
line vehicles  for  use  with  it,  it  would  prob- 
ably be  just  as  well  for  the  tunnel  operating 
engineers  to  ask  the  owners  of  such  vehicles 
to  invest  in  electric  trucks  for  that  par- 
ticular traffic  intended  to  go  via  the  tunnel. 

All  of  the  tunnel  proposals  now  under 
consideration  agree  on  the  location,  which 
extends  from  Twelfth  Street,  Jersey  City, 
to  Canal  Street,  New  York.  The  termini 
of  the  tunnel  at  both  ends  are  located  in  the 
center  of  the  trucking  and  freight  dis- 
tricts. The  New  Jersey  terminus  is  also 
happily  located  adjacent  to  the  great  freight 
yards  of  the  principal  railroads,  and  close  to 
the  main  ferry  lines,  thus  providing  every 
chance  for  close  co-operation.  Besides,  the 
great  Lincoln  and  other  much  used  vehic- 
ular highways  lead  to  the  location  proposed 
for  the  Jersey  City  terminus. 

The  Hudson  tubes  as  well  as  the  Penn- 
sylvania tunnels  under  the  Hudson  River, 
which  are  used  for  railway  traffic  exclusive- 
ly, were  driven  by  the  well-known  shield 
method.  General  Goethals,  in  his  proposal 
for  the  new  Hudson  vehicular  tunnel,  has 
advocated  the  shield-driven  double-deck 
single  tube,  as  shown  in  the  accompanying 
illustration.  This  tube  is  to  have  an  internal 
diameter  of  36  feet,  with  two  18-foot  road- 
ways, one  super-imposed  above  the  other, 
and  a  concrete  floor  between  them.  This 
proposal  for  the  tunnel  would  permit  of 
four  lines  of  vehicles,  two  on  each  roadway, 
two  of  the  faster  moving  type  such  as 
pleasure  automobiles  on  the  upper  floor, 
and  two  of  the  slower  moving  vehicles,  such 
as  auto-trucks,  on  the  lower  floor. 

Most  of  these  under-river  tubes  have  been 
constructed  with  cast-iron  blocks  built  of 
segmental  form,  which  were  bolted  together 
after  being  put  in  place,  and  which  thus 
tended  to  resist  any   external  hydrostatic 
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of  the  Tunnel  Project.  Among  These  Features  Are  the  Following :— First,  That  a  Ventilator  Shaft  be  Placed  a  Comparatively  Short  Wavs 
Out  in  the  River  at  Either  Approach,  So  as  to  Simplify  the  Ventilating  Problem  by  Reducing  the  Length  Between  the  Bulkheads  Second 
That  Gasoline  Vehicles  be  "Hauled"  Thru  the  Tunnels  So  as  to  Eliminate  the  Fouling  of  the  Air  by  Obnoxious  Exhaust  Gases,  Particularly 
Carbon  Monoxid,  by  Means  of  a  Moving  Platform.  Third,  Haul  Gasoline  Vehicles  Thru  the  Tunnel  by  a  Cableway  Similar  to  the  Weil-Known 
Cable  Car  System.  Fourth,  Cause  the  Gasoline  Vehicles  to  be  Fitted  with  a  Trolley  Pole  and  Electric  Motor  for  the  Purpose  of  passing 
Thru  the  Tunnel  Without  Discharging  Obnoxious  Gases.  The  Goethals  Proposal  Calls  for  a  Concrete  Block  Tunnel,  42  Feet  in  Outside 
Diameter,  with  Two  Road  Levels,  as  Here  Shown.  One  Roadway  Will  be  for  East-Bound  Traffic,  and  the  Other  for  West-Bound  Traffic. 
Actual  Laboratory  Tests  On  a  Short  Length  of  Tunnel  Have  Shown  That  750  H.P.  Would  be  Required  to  Operate  the  Fresh  Air  and  Ex- 
haust Fans,  with  a  Maximum  Capacity  of  360,000  Cubic  Feet  of  Fresh  Air  Per  Minute. 
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pressure  with  great  power,  much  in  the 
same  way  that  the  stones  of  an  archway 
tend  to  support  the  arch.  The  outside  of 
these  segmental  steel  tubes  is  covered  over 
with  a  fairly  thick  coating  of  concrete. 
Here  is  where  the  Goethals  proposal  differs 
radically  from  former  practise,  and  there 
is  considerable  discussion  now  taking  place 
as  to  the  feasibility  and  practicability  of 
his  proposed  design,  which  is  as  follows : 

General  Goethals'  proposition  is  that  the 
tunnel  be  constructed  of  O'Rourke  concrete 
blocks  in  segmental  form.  Outside  of  this 
tube  a  gravel  packing  is  to  be  placed.  Some 
experts  seem  to  doubt  whether  such  a  tube 
would  be  thoroly  water-proof,  and  also 
what  would  happen  in  case  of  an  earth- 
quake or  other  severe  concussion,  as  when 
a  powder  boat  or  supply  of  explosives 
might  happen  to  blow  up  in  the  harbor,  as 
has  occurred  several  times  during  the  war, 
when  the  concrete  tube  might  crack  with  an 
appalling  loss  of  life. 

Detailed  plans  have  been  drawn  up  by 
the  New  York  State  Bridge  and  Tunnel 
Commission,  under  the  direction  of  Major 
General  George  W.  Goethals  and  John  F. 
O'Rourke,  which  provide  for  the  driving  of 
the  tunnel  by  the  use  of  a  shield  forty-two 
feet  in  diameter — the  method  most  usual 
when  dealing  with  soft  material.  The  ma- 
terial under  the  Hudson  River  is  a  soft 
silt  and  sand  overlaid  by  still  softer  ma- 
terial of  sewage  origin,  which  is  almost 
fluid.  These  conditions  are  complicated  by 
the  presence  of  ledge  rock  which  is  occa- 
sionally encountered.  In  a  shield  having  a 
diameter  of  twenty-five  feet,  there  is  a 
difference  in  pressure  between  the  top  and 
bottom  of  ten  pounds  per  square  foot.  This 
makes  it  difficult  to  guard  against  blow-outs 
and  other  accidents  caused  by  the  difference 
in  pressure  at  the  top  and  bottom  of  the 
shield,  tunnel  experts  consulted  by  the  state 
commissions  have  pointed  out. 

The  diameter  of  the  shield  used  in  driv- 
ing the  Hudson  tunnel  was  17  feet;  that  of 


the  Pennsylvania  tunnel  shields  23  feet  6 
inches.  The  latter  were  the  largest  ever 
used  under  either  the  Hudson  or  the  East 
rivers.  The  Rotherhithe  tunnel,  under  the 
Thames  River  in  England,  was  driven  with 
a  shield  30  feet  in  diameter  thru  clay  mixt 
with  shells,  pebbles,  loam,  a  much  firmer 
material  than  that  under  the  Hudson. 

Of  course,  the  traffic  would  have  to  be 
handled  so  that  approximately  half  of  the 
vehicles  would  move  eastward  and  the 
other  half  westward.  Once  the  tunnel  is 
buiit,  however,  this  becomes  a  problem  for 
the  traffic  engineers  of  that  year  to  solve. 
According  to  the  Goethals  plan,  the  fresh 
air  duct  is  at  the  top  of  the  tunnel,  and 
fresh  air  is  constantly  pumped  along  this 
duct  by  means  of  powerful  electrically- 
driven  blowers  and  fans,  while  the  foul  air, 
including  exhaust  from  the  gasoline  ve- 
hicles, is  drawn  out  thru  ducts  at  the  bot- 
tom of  the  roadway.  Besides,  there  are  ad- 
ditional ventilating  and  foul  air  ducts  at 
either  side  of  the  tunnel,  walled  off  from 
the  roadways. 

To  find  out  exactly  what  would  happen  in 
a  section  of  such  a  tunnel  with  a  number 
of  gasoline  vehicles  operating  their  engines 
therein,  a  test  building,  corresponding  in 
cross-section  to  the  proposed  tunnels  and 
measuring  125  feet  in  length,  was  con- 
structed at  Newark,  N.  J.  Eight  automo- 
biles were  operated  in  this  building,  which 
could  be  shut  off  air-tight  and  fresh  air 
pumped  in  at  the  top  and  the  exhaust 
pumped  out  at  the  bottom,  or  vice  versa.  A 
number  of  elaborate  tests  of  various  kinds 
were  carefully  made  by  experts,  including 
Professor  Gellert  Alleman,  of  Swarthmore, 
Pa.,  and  Dr.  H.  Jermain  Creighton,  of 
Swarthmore  College.  From  a  very  elabo- 
rate and  convincing  analysis  on  the  various 
gases  present  in  the  tube  after  the  automo- 
biles had  been  operated  for  a  period  of 
forty  minutes,  Prof.  Alleman  reported  that 
when  all  doors  were  closed  and  the  ven- 
tilators opened,  after  the  engines  of  eight 


cars  had  been  running  light  for  forty  min- 
utes, the  condition  of  the  atmosphere  was 
almost  normal,  so  far  as  physiological 
action  was  concerned,  and  the  amount  of 
carbon  monoxide  content  not  dangerous 
This  calculation  was  further  supported  by 
the  fact  that  eighteen  persons  who  re- 
mained in  the  tunnel  during  the  test  for  a 
continuous  period  of  forty  minutes  expe- 
rienced no  unpleasant  sensations  from 
breathing  the  air.  The  contaminated  air  in 
this  particular  test  showed  .075  per  cent, 
carbon  monoxid,  and  6  per  cent,  car- 
bon dioxid,  which  proved  that  the  per 
cent,  of  carbon  monoxid  was  so  small  as 
to  be  negligible.  With  the  data  thus  ob- 
tained, it  was  calculated  that  air  supply 
fans  with  a  maximum  capacity  of  360,000 
cubic  feet  of  fresh  air  per  minute,  and  ex- 
haust fans  having  20  per  cent,  more  ca- 
pacity, would  be  required  to  ventilate  the 
tunnel.  The  total  amount  of  horse-power 
computed  for  operating  these  fans  was  750 
H.P.  The  length  of  the  proposed  tunnel 
under  the  Hudson,  from  portal  to  portal, 
would  be  approximately  9,400  feet,  with  a 
distance  of  about  one  mile,  or  somewhat 
over  5,000  feet  between  the  bulkhead  lines. 

As  aforementioned,  London  has  built  two 
vehicular  tunnels  under  the  Thames,  one 
6,200  feet  long,  the  other  6,883  feet.  Public 
interest  in  tunnels  for  New  York  was 
aroused  about  thirty  years  ago  by  Austin 
Corbin,  who  proposed  tubes  under  both  the 
Hudson  and  East  Rivers.  Scientists  charted 
the  bottoms  of  the  two  rivers  and  reported 
that  tunnel  construction  was  feasible.  Per- 
haps it  might  have  been  undertaken  at  that 
time  but  for  Mr.  Corbin's  death.  Twenty 
years  later  William  G.  McAdoo  undertook 
this  work.  President  Cassatt,  of  the  Penn- 
sylvania, persuaded  his  directors  to  author- 
ize the  construction  of  tubes  under  the  Hud- 
son, also  under  Manhattan  Island,  extend- 
ing under  the  East  River  to  Long  Island. 

The  total  underwater  section  of  the  tube 
will  be  about  1  3/5  miles,  and  it  is  conser- 
vatively estimated  that  it  will  have  a  daily 
capacity  of  approximately  100,000  vehicles. 
Statistics  compiled  from  data  of  1917  show 
that  during  that  year  4,800  vehicles  crost 
over  the  five  ferry  lines  between  New  York 
and  New  Jersey  in  the  vicinity  of  the  pro- 
posed tunnel  every  day.  The  material  thru 
which  the  trench  must  be  dug  is  soft  silt 
and  mud. 
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THE  bridging  of  the  Hudson  River, 
commonly  known  as  the  North  River 
in  New  York  City,  is  an  engineering 
problem  that  has  been  before  the 
people  of  the  states  of  New  York  and 
New  Jersey  for  probably  more  than  thirty 
years.  A  bridge  across  this  great  water 
highway  would  no  doubt  have  been  con- 
structed many  years  ago,  if  it  had  been 
found  possible  to  raise  sufficient  funds  to 
render  this  dream  a  living  reality.  Engi- 
neering experts  have  recently  bestirred 
themselves  with  the  thought  of  crossing  the 
Hudson  either  bv  bridge  or  else  by  means 
of  a  tunnel,  particularly  a  vehicular  tunnel 
suitable  for  horse-drawn,  electric  and  gaso- 
line propelled  vehicles.  The  bridge  ques- 
tion seems  to  have  been  discarded  prac- 
tically altogether  now,  owing  to  its  tremen- 
dous initial  cost,  which  would  be  about 
$72,000,000  at  least,  compared  to  the  initial 
cost  of  $12,000,000  for  constructing  a  large 
tunnel  under  the  Hudson  on  the  newly  re- 
vised plan  proposed  by  General  George  W. 
Goethals,  the  well-known  American  engi- 
neer and  builder  of  the  Panama  Canal. 
General  Goethals  has  been  appointed  con- 
sulting engineer  to  the  Interstate  Bridge 
and  Tunnel  Commissions  of  New  York  and 
of  New  Jersey.  There  are  many  reasons 
why  New  York  should  have  means  of  com- 
munication such  as  this,  as  its  sister  state 
supplies,  either  directly  or  indirectly,  a  very 
large  portion  of  the  food  and  other  com- 
modities for  greater  New  York's  population 
of  7,000,000.  which  is  brought  to  the  piers 
on  the  west  side  of  the  Hudson  by  numer- 
ous railroads.  Right  here  there  is  a  con- 
stant and  prohibitive  wastage  of  perishable 
food  products,  owing  to  the  highly  con- 
gested and  inadequate  terminal  facilities  af- 
forded for  their  movement. 

At  the  present  time  there  is  more  or 
less  agitation  in  the  legislatures  of  both 
states  between  those  friendly  and  unfriendly 
to  the  Hudson  River  project.  So  far  the 
one  great  problem,  according  to  some  of  the 
testimony  being  given,  and  which  has 
seemed  almost  insurmountable,  is  the  proper 
ventilation  of  this  tube,  especially  where 
gasoline  driven  vehicles  are  to  be  permitted 
to  exhaust  devitiating  pases  into  the  air  of 
the  tunnel.  But  according  to  a  very  able 
engineering  report  on  this  project,  given  in 
the  Journal  of  the  Franklin  Institute  and 
prepared  by  Martin  Schreiber,  Chief  Engi- 
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neer  of  the  Public  Service  Railway  Com- 
pany of  New  Jersey,  the  ventilating  prob- 
lem of  such  a  tunnel  as  proposed  by  Gen- 
eral Goethals  and  other  engineers  can  be 
readily  taken  care  of,  as  actual  laboratory 
tests  have  proven,  and  which  have  provided 
a  satisfactory  basis  for  calculating  the  re- 
sults of  such"  a  long  tunnel  as  that  under  the 
Hudson.  Also  to  back  up  the  argument 
for  building  the  tunnel,  there  is  precedence 
afforded  by  the  fact  that  London.  England, 
has  built  two  vehicular  tunnels  under  the 
Thames  River,  one  6,200  feet  long,  and  the 
oilier  6,883  feet  long. 

The  editors  make  several  new  tunnel 
suggestions,  which  are  shown  in  the  illus- 
tration accompanying  this  article,  whereby 
the  gigantic  ventilating  problem  could  be 
overcome  to  a  large  extent  by  controlling 
the  kinds  of  traffic  that  should  be  allowed  to 
pass  thru  the  tube.  First,  the  writer  would 
suggest  that  the  engineers  contemplating  the 
building  of  this  tunnel  consider  a  cable-way, 
one  of  which  would  be  provided  on  each 
roadway,  east  and  west,  for  the  purpose  of 
hauling  gasoline  operated  vehicles  thru  the 
tunnel,  without  their  engines  being  operated, 
thus  doing  away  with  the  production  of  the 
objectionable  carbon  monoxid  and  other 
poisonous  gases  emanating  from  their  ex- 
haust. It  would  not  be  an  impossible,  or 
even  impracticable  matter,  if  such  an  elec- 
tric motor-operated  cable-way,  similar  to 
the  old  cable-car  systems,  were  used  to  haul 
the  gasoline  vehicles  thru  the  tunnel  to  Jer- 
sey or  to  New  York.  It  could  be  arranged 
to  have  the  owners  purchase  a  standard 
cable  grip,  which  could  be  fitted  on  to  any 
gasoline  vehicle  at  nominal  cost. 

Another  proposal,  made  by  Mr,  H.  Gerns- 
back,  is  one  employing  a  moving  roadivay 
of  sufficient  width  to  accommodate  gasoline 
auto  trucks,  the  roadway  being  operated  by 
electric  motors  spaced  at  suitable  intervals 
along  its  length. 

Another  proposal  suggested  by  the  writer 
would  be  to  utilize  a  trolley  wire  over  the 


one  line  of  traffic  apportioned  to  gasoline 
vehicles  on  each  roadway,  and  having  the 
owners  of  these  vehicles  equip  them  with  a 
trolley  pole,  but  by  the  time  the  owners  had 
installed  an  electric  motor  under  the  gaso- 
line vehicles  for  use  with  it,  it  would  prob- 
ably be  just  as  well  for  the  tunnel  operating 
engineers  to  ask  the  owners  of  such  vehicles 
to  invest  in  electric  trucks  for  that  par- 
ticular traffic  intended  to  go  via  the  tunnel. 

All  of  the  tunnel  proposals  now  under 
consideration  agree  on  the  location,  which 
extends  from  Twelfth  Street,  Jersey  City, 
to  Canal  Street,  New  York.  The  termini 
of  the  tunnel  at  both  ends  are  located  in  the 
center  of  the  trucking  and  freight  dis- 
tricts. The  New  Jersey  terminus  is  also 
happily  located  adjacent  to  the  great  freight 
yards  of  the  principal  railroads,  and  close  to 
the  main  ferry  lines,  thus  providing  every 
chance  for  close  co-operation.  Besides,  the 
great  Lincoln  and  other  much  used  vehic- 
ular highways  lead  to  the  location  proposed 
for  the  Jersey  City  terminus. 

The  Hudson  tubes  as  well  as  the  Penn- 
sylvania tunnels  under  the  Hudson  River, 
which  are  used  for  railway  traffic  exclusive- 
ly, were  driven  by  the  well-known  shield 
method.  General  Goethals,  in  his  proposal 
for  the  new  Hudson  vehicular  tunnel,  has 
advocated  the  shield-driven  double-deck 
single  tube,  as  shown  in  the  accompanying 
illustration.  This  tube  is  to  have  an  internal 
diameter  of  36  feet,  with  two  18-foot  road- 
ways, one  super-imposed  above  the  other, 
and  a  concrete  floor  between  them.  This 
proposal  for  the  tunnel  would  permit  of 
four  lines  of  vehicles,  two  on  each  roadway, 
two  of  the  faster  moving  type  such  as 
pleasure  automobiles  on  the  upper  floor, 
and  two  of  the  slower  moving  vehicles,  such 
as  auto-trucks,  on  the  lower  floor. 

Most  of  these  under-river  tubes  have  been 
constructed  with  cast-iron  blocks  built  of 
segmental  form,  which  were  bolted  together 
after  being  put  in  place,  and  -which  thus 
tended  to  resist  any   external  hydrostatic 


pressure  with  great  power,  much  in  the 
same  way  that  the  stones  of  an  archway 
tend  to  support  the  arch.  The  outside  of 
these  segmental  steel  tubes  is  covered  over 
with  a  fairly  thick  coating  of  concrete. 
Here  is  where  the  Goethals  proposal  differs 
radically  from  former  practise,  and  there 
is  considerable  discussion  now  taking  place 
as  to  the  feasibility  and  practicability  of 
his  proposed  design,  which  is  as  follows: 

General  Goethals'  proposition  is  that  the 
tunnel  be  constructed  of  O'Rourke  concrete 
blocks  in  segmental  form.  Outside  of  this 
tube  a  gravel  packing  is  to  be  placed.  Some 
experis  seem  to  doubt  whether  such  a  tube 
would  be  thoroly  water-proof,  and  also 
what  would  happen  in  case  of  an  earth- 
quake or  other  severe  concussion,  as  when 
a  powder  boat  or  supply  of  explosives 
might  happen  to  blow  up  in  the  harbor,  as 
has  occurred  several  times  during  the  war, 
when  the  concrete  tube  might  crack  with  an 
appalling  loss  of  life. 

Detailed  plans  have  been  drawn  up  by 
the  New  York  State  Bridge  and  Tunnel 
Commission,  under  the  direction  of  Major 
General  George  W.  Goethals  and  John  F. 
O'Rourke,  which  provide  for  the  driving  of 
the  tunnel  by  the  use  of  a  shield  forty-two 
feet  in  diameter — the  method  most  usual 
when  dealing  with  soft  material.  The  ma- 
terial under  the  Hudson  River  is  a  soft 
silt  and  sand  overlaid  by  stilt  softer  ma- 
terial of  sewage  origin,  which  is  almost 
fluid.  These  conditions  are  complicated  by 
the  presence  of  ledge  rock  which  is  occa- 
sionally encountered.  In  a  shield  having  a 
diameter  of  twenty-five  feet,  there  is  a 
difference  in  pressure  between  the  top  and 
bottom  of  ten  pounds  per  square  foot.  This 
makes  it  difficult  to  guard  against  blow-outs 
and  other  accidents  caused  by  the  difference 
in  pressure  at  the  top  and  bottom  of  the 
shield,  tunnel  experts  consulted  by  the  state 
commissions  have  pointed  out.  _ 

The  diameter  of  the  shield  used  in  driv- 
ing the  Hudson  tunnel  was  17  feet;  that  of 


the  Pennsylvania  tunnel  shields  23  feet  6 
inches.  The  latter  were  the  largest  ever 
used  under  either  the  Hudson  or  the  East 
rivers.  The  Rotherhithe  tunnel,  under  the 
Thames  River  in  England,  was  driven  with 
a  shield  30  feet  in  diameter  thru  clay  mixt 
with  shells,  pebbles,  loam,  a  much  firmer 
material  than  that  under  the  Hudson. 

Of  course,  the  traffic  would  have  to  be 
handled  so  that  approximately  half  of  the 
vehicles  would  move  eastward  and  the 
other  half  westward.  Once  the  tunnel  is 
built,  however,  this  becomes  a  problem  for 
the  traffic  engineers  of  that  year  to  solve. 
According  to  the  Goethals  plan,  the  fresh 
;iir  duct  is  at  the  top  of  the  tunnel,  and 
fresh  air  is  constantly  pumped  along  this 
duct  by  means-  of  powerful  electrically- 
driven  blowers  and  fans,  while  the  foul  air, 
including  exhaust  from  the  gasoline  ve- 
hicles, is  drawn  out  thru  ducts  at  the  bot- 
tom of  the  roadway.  Besides,  there  are  ad- 
ditional ventilating  and  foul  air  ducts  at 
cither  side  of  the  tunnel,  walled  off  from 
the  roadways. 

To  find  out  exactly  what  would  happen  in 
a  section  of  such  a  tunnel  with  a  number 
of  gasoline  vehicles  operating  their  engines 
therein,  a  test  building,  corresponding  in 
cross-section  to  the  proposed  tunnels  and 
measuring  125  feet  in  length,  was  con- 
structed at  Newark,  N.  J.  Eight  automo- 
biles were  operated  in  this  building,  which 
could  be  shut  off  air-tight  and  fresh  air 
pumped  in  at  the  top  and  the  exhaust 
pumped  out  at  the  bottom,  or  vice  versa.  A 
number  of  elaborate  tests  of  various  kinds 
were  carefully  made  by  experts,  including 
Professor  Geflert  Alleman,  of  Swarthmore, 
Pa.,  and  Dr.  H.  Jermain  Creighton,  of 
Swarthmore  College.  From  a  very  elabo- 
rate and  convincing  analysis  on  the  various 
gases  present  in  the  tube  after  the  automo- 
biles had  been  operated  for  a  period  of 
forty  minutes,  Prof.  Alleman  reported  that 
when  all  doors  were  closed  and  the  ven- 
tilators opened,  after  the  engines  of  eight 


cars  had  been  running  light  for  forty  min- 
utes, the  condition  of  the  atmosphere  was 
almost  normal,  so  far  as  physiological 
action  was  concerned,  and  the  amount  of 
carbon  monoxide  content  not  dangerous. 
This  calculation  was  further  supported  by 
the  fact  that  eighteen  persons  who  re- 
mained in  the  tunnel  during  the  test  for  a 
continuous  period  of  forty  minutes  expe- 
rienced no  unpleasant  sensations  from 
breathing  the  air.  The  contaminated  air  in 
this  particular  test  showed  .075  per  cent, 
carbon  monoxid,  and  6  per  cent,  car- 
bon dioxid,  which  proved  that  the  per 
cent,  of  carbon  monoxid  was  so  small  as 
to  be  negligible.  With  the  data  thus  ob- 
tained, it  was  calculated  that  air  supply 
fans  with  a  maximum  capacity  of  360,000 
cubic  feet  of  fresh  air  per  minute,  and  ex- 
haust fans  having  20  per  cent,  more  ca- 
pacity, would  be  required  to  ventilate  the 
tunnel.  The  total  amount  of  horse-power 
computed  for  operating  these  fans  was  750 
H.P.  The  length  of  the  proposed  tunnel 
under  the  Hudson,  from  portal  to  portal, 
would  be  approximately  9,400  feet,  with  a 
distance  of  about  one  mile,  or  somewhat 
over  5,000  feet  between  the  bulkhead  lines. 

As  aforementioned,  London  has  built  two 
vehicular  tunnels  under  the  Thames,  one 
6,200  feet  long,  the  other  6,883  feet.  Public 
interest  in  tunnels  for  New  York  was 
aroused  about  thirty  years  ago  by  Austin 
Corbin,  who  proposed  tubes  under  both  the 
Hudson  and  East  Rivers.  Scientists  charted 
the  bottoms  of  the  two  rivers  and  reported 
that  tunnel  construction  was  feasible.  Per- 
haps it  might  have  been  undertaken  at  that 
time  but  for  Mr.  Corbin's  death.  Twenty 
years  later  William  G.  McAdoo  undertook 
this  work.  President  Cassatt,  of  the  Penn- 
sylvania, persuaded  his  directors  to  author- 
ize Uie  construction  of  tubes  under  the  Hud- 
son, also  under  Manhattan  Island,  extend- 
ing under  the  East  River  to  Long  Island. 

The  total  underwater  section  of  the  tube 
will  be  about  1  3/5  miles,  and  it  is  conser- 
vatively estimated  that  it  will  have  a  daily 
capacity  of  approximately  100,000  vehicles. 
Statistics  compiled  from  data  of  1917  show 
that  during  that  year  4,800  vehicles  crost 
over  the  five  ferry  lines  between  New  York 
and  New  Jersey  in  the  vicinity  of  the  pro- 
posed tunnel  every  day.  The  material  thru 
which  the  trench  must  be  dug  is  soft  silt 
and  mud. 
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When  the  writer  first  conceived  the  idea  of  the 
thought  recorder,  he  asked  three  prominent  scien- 
tists regarding  their  views  on  recording  thoughts 
electrically.  The  letters  are  reproduced  herewith 
excerpted.  It  will  be  noted  that  Nikola  Tesla  dis- 
agrees with  the  writer  as  to  thought  transmission 
at  all,  but  his  letter  nevertheless  will  give  con- 
siderable food  for  thought  to  many  readers. 

Dr.  Lee  de  Forest,  inventor  of  the  audion,  is 
not  too  sure  about  thought  transmission. 

Dr.  Greenleaf  Whittier  Pickard,  the  inventor  of 
the  silicon  and  pericon  detector,  as  well  as  many 
other  wireless  specialties,  has  several  interesting 
ideas,  and  his  letter  will  certainly  prove  a  reve- 
lation, particularly   to   those  interested  in  radio. 


IN  studying  the  evolution  of  the  human 
specie  we  must  go  back  to  the  time 
when  man  proper,  as  we  know  him, 
had  not  as  yet  arrived  on  this  planet. 
Our  great  biologists  have  irrefutable 
evidence  that  everything  in  Nature  works 
on  a  slow,  laborious  plan,  one  specie  being 
developed  slowly  into  another  from  the 
smallest  animalculae  up  to  present  man. 
When  man  was  still  in  the  what  we  may  call 
animal  stage,  i.e.,  when  he  was  not  "think- 
ing," as  that  term  is  understood,  he  was 
wholly  guided  by  instinct.  His  "thoughts," 
if  so  they  may  be  called,  were  probably  on  a 
much  lower  plane  than  thoughts  of  the 
average  dog.  The  chances  are  that  the 
present  day  dog  probably  "thinks"  much 
better  than  prehistoric  man.  We  also  find 
that  thought  and  language  go  hand  in 
hand.  Crudely  speaking,  prehistoric  man 
had  no  better  language  than  any  highly  de- 
veloped animal,  such  as  a  dog,  cat  or  a 
horse. 

Thru  thousands  of  years  of  evolution, 
however,  instinct  developed  into  crude 
thought,  and  finally  there  came  a  time 
when  prehistoric  man  really  began  to  think, 
as  we  know  the  term.  That  was  the  time 
when  he  began  to  utter  his  thoughts  by 
means  of  his  voice.  At  first  only  a  few 
crude  words  were  formulated,  and  probably 
consisted  of  not  much  more  than  the  gib- 
berish of  a  chimpanzee.  Little  by  little 
organized  thought  arrived,  and  words,  trans- 


THREE  FAMOUS  SCIENTISTS'  VIEWS  ON 
THOUGHT  TRANSMISSION 

Altho  I  am  clinging  to  ideals,  my  conception 
i  of  the  universe  is,  I  fear,  grossly  materialistic. 
|  As  stated  in  some  of  my  published  articles,  I  have 
satisfied  myself  thoroly  thru  careful  observation 
carried  on  for  many  years  that  we  are  simply 
automata  acting  in  obedience  to  external  influences, 
without  power  or  initiative.  The  brain  is  not  an 
accumulator  as  commonly  held  in  philosophy,  and 
contains  no  records  whatever  of  a  phonographic 
or  photographic  kind.  In  other  words,  there  is  no 
stored  knowledge  or  memory  as  usually  conceived, 
our  minds  are  blanks.  The  brain  has  merely  the 
quality  to  respond,  becoming  more  and  more  sus- 
ceptible as  the  impressions  are  often  repeated,  this 
resulting  in  memory. 

There  is  a  possibility,  however,  which  I  have 
indicated  years  ago,  that  we  may  finally  succeed  in 
not  only  reading  thoughts  accurately,  but  repro- 
ducing faithfully  every  mental  image.  It  can  be 
done  thru  the  analysis  of  the  retina,  which  is  in- 
strumental in  conveying  impressions  to  the  nerve 
centers  and,  in  my  opinion,  is  also  capable  of 
serving  as  an  indicator  of  the  mental  processes 
taking  place  within.  Evidently,  when  an  object 
is  seen,  consciousness  of  the  external  form  can  only 
be  due  to  the  fact  that  those  cones  and  rods  of 
the  retina  which  are  covered  by  the  image  are 
affected  differently  from  the  rest,  and  it  is  a  spec- 
ulation not  too  hazardous  to  assume  that  visual- 
ization is  accompanied  by  a  reflex  action  on  the 
retina  which  might  be  detected  by  suitable  instru- 
ments. In  this  way  it  might  also  be  possible  to 
project  the  reflex  image  on  a  screen,  and  with 
further  _  refinement,  resorting  to  the  principle  in- 
volved in  moving  pictures,  the  continuous  play  of 
thoughts  might  be  rendered  visible,  recorded  and 
at  will  reproduced. 

Nikola  Tesla. 

Your  article  should  be  an  interesting  one,  par- 
ticularly as  to  the  audion  suggestion.  The  audion, 
however,  seems  to  have  a  certain  wavelength  limi- 
tation, so  that  unless  the  waves  to  be  recorded  lie 
between  about  3  X  10locm.  and  3  X  102cm.,  they 
are  not  apt  to  be  "picked  up." 

A  more  likely  range  to  search  would  be  from 
3  X  102  cm.  down  to  3  X  10locm.,  that  is,  down  to 
the  harder  Gamma  rays,  or  to  even  shorter  wave- 
lengths, starting  with  the  shorter  Hertzian  waves. 
Here  the  audion  would  be  useless,  save  as  a  second 
stage  in  the  detection,  i.e.,  as  an  amplifier  for  some 
other  form  of  detector. 

Greenleaf  W.  Pickard. 

While  I  have  little  doubt  that  there  is  such  a 
thing  in  nature  as  transference  of  thought  from 
one  brain  to  another,  I  am  not  aware  that  sufficient 
data  has  ever  been  gathered  on  such  a  highly 
abstruse  subject  to  permit  forming  any  definite 
opinion. 

Lee  De  Forest. 


lated  into  speech  kept  pace  with  the  ad- 
vancing thought  of  man.  As  the  human 
race  kept  advancing  at  a  slow  pace,  its 
thinking  qualities  increased  little  by  little, 
and  the  senses  correspondingly  became  more 
sharpened. 

This  is  especially  true  of  the  human  think- 
ing machinery  which  perhaps  has  advanced 
more  rapidly  than  the  senses.  Thus  we  find 
that  certain  senses  have  even  been  retarded, 
such  as,  for  instance,  sight,  smell  and  hear- 
ing. When  man  lived  his  wild  life  it  was 
very  necessary  for  these  senses  to  be  much 
sharper  than  they  are  at  present ;  hence  our 
poor  hearing,  bad  sight  and  very  much 
poorer  smell.  On  the  other  hand,  as  the 
battle  for  existence  becomes  more  and 
more  acute,  and  as  moreover  the  battle  is 
not  as  much  physical  as  mental,  it  follows 
that  the  mind  and  its  thinking  machinery 
should  naturally  become  more  and  more  de- 
veloped, which,  in  fact,  it  does.  We  may 
safely  say  that  within  the  next  hundred 
thousand  years — which  is  only  a  small  span 
of  time  in  man's  evolution — the  human  mind 
will  be  an  entirely  different  sort  of  appara- 
tus than  it  is  today.  Man's  mental  power 
will  be  infinitely  greater  than  what  it  is  at 
present.  Already  we  have  indications  that 
man's  thoughts,  or  the  effects  therefrom,  do 
not  necessarily  have  to  remain  within  his 
skull,  but  that  they  actually  radiate  from 
the  latter  in  a  very  imperfect  manner.  As 
the  human  race  advances,  there  is  no  doubt 
that  thought  transference  proper  will  be- 
come an  accomplished  fact.  It  has  already 
been  shown  experimentally  by  Di  Brazza,  as 
well  as  Charpentier,  that  concentrated  think- 
ing will  produce  certain  external  effects,  as 
for  instance,  a  slight  fluorescence  on  a  zinc 
sulfid  screen,  or  a  suitably  excited  X-ray 
screen.  This  would  tend  to  prove  that 
thoughts  are  of  an  electrical  nature,  having 
probably  a  very  short  wave  length.  As 
most  electrical  effects  in  space  are  depend- 
ed Co^fi'mi^d  on  page  84) 
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The  Thought  Recorder  is  an  Instrument  Recording  Thoughts  Directly  by  Electrical  Means,  On  a  Moving  Paper  Tape.  Our  Illus- 
tration Shows  What  a  Future  Business  Office  Will  Look  Like  When  the  Invention,  Which  as  Yet  Only  Exists  in  the  Imagination,  Has 
Been  Perfected.    By  Pushing  the  Button  A,  the  Tape  is  Started  and  Stopt  Automatically  So  That  Only  Thoughts  That  Are  Wanted 
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Army. 


Airplane-Radio. 

Paris,  February,  1919. 

HE  war  having  ended  thru  the  con- 
clusion of  the  armistice,  the  military 
censor  now  allows  the  publication 
of  information  concerning  various 
technical  matters  of  the  French 
In  this  and  in  the  following  monthly 


Signaling  Tanks. 

The  ''baby"  Renault  tanks  now  well 
known  in  the  United  States,  played  an  im- 
portant role  in  pushing  back  the  Huns. 
They  had  not  a  little  to  do  with  the  Allied 
victory  and  were  constructed  by  the  French 
engineer,  Louis  Renault.  This  well-known 
French  technician  created  many  different 
models,  some  of  which  carried  cannon  and 


metallic  mast,  the  four  lower  legs  of  which 
are  mounted  on  a  revolving  cupola  which 
makes  it  possible  for  the  mast  to  be  imme- 
diately revolved  in  any  direction.  The  top 
of  the  mast  is  7^2  meters  from  the  ground. 
The  two  searchlights  are  arranged  in  such 
a  manner  that  they  can  send  out  two  inde- 
pendent light  shafts,  or  the  two  shafts  can 
be  converted  into  a  single  shaft  of  light.  In 


French  airplane 
radio  generator  of 
the  wind  driven 
type  and  antenna 
employed.  The 
dynamo  Is  fitted 
with  a  small  air 
blade  which  spins 
It  rapidly.  The 
antenna  and  weight 
are  lowered  from  a 
reel  on  the  cockpit. 
Similar  schemes 
are  In  use  on 
American  Air- 
planes.   Fig.  I. 


Illlllllllllllllllllllilllllllillllll 

The  "Radio-stereo- 
scope" Is  the  latest 
In  French  X-ray 
apparatus.  By  Its 
means  It  now  be- 
comes possible  to 
rapidly  locate  bul- 
lets or  fractures  — 
owing  to  the  per- 
spective of  vision 
thus  afforded.  The 
X-ray  plates  are  Il- 
luminated from  be- 
hind, while  the 
physician  views 
them  thru  the  spe- 
cial coordinating  In- 
strument shown. 
Fig.  3. 


letters,  we  will  unfold  thru  the  Electrical 
Experimenter  the  latest  European  techni- 
cal developments  as  they  come  to  our  atten- 
tion. 

Particularly  during  the  war,  the  censor- 
ship has  been  so  rigid  that  many  important 
inventions  have  never  been  even  mentioned 
in  the  technical  press.  We  shall  be  glad 
to  describe  these  monthly  for  the  benefit  of 
Experimenter  readers. 

The  accompanying  photographs  show  the 
latest  system  of  radio-telegraphy  installed 
on  French  Airplanes  during  the  war.  Fig. 
1  shows  what  is  called  the  "radio-telegraph 
dynamo"  on  a  Farman  airplane. 

All  the  French  combat  machines  were 
equipt  with  this  or  similar  apparatus.  Be- 
tween 25  and  150  kilometers  could  be  cov- 
ered by  means  of  this  apparatus  weighing 
some  thirty  odd  kilograms.  For  receiving 
the  wireless  waves  the  aviators  of  course 
used  the  audion,  and  by  use  of  sound-proof 
helmets,  it  was  possible  to  receive  the  orders 
clearly,  notwithstanding  the  terrific  noise 
of  the  airplane  motor.  The  small  dynamo 
shown  in  Fig.  1  is  operated  by  means  of  a 
small  air  propeller,  and  this  motor  works 
entirely  independent  from  the  power  plant 
of  the  airplane.  As  long  as  the  airplane  is 
in  motion  the  propeller  will  turn  due  to 
the  rush  of  the  air,  and  thus  even  if  the 
engine  becomes  stalled,  the  aviator  can  still 
use  his  wireless,  for  the  'plane  while  vol- 
planing down  furnishes  enough  energy  to 
drive  the  small  auxiliary  dynamo.  The 
wireless  antenna  trails  behind  the  airplane 
thru  the  steel  tube  as  seen  in  Fig.  1,  at  the 
end  of  which  there  is  a  small  pulley.  At 
the  free  end  of  the  antenna  wire  there  is  a 
weig'ht  of  two  or  three  kilograms  (4  to  6 
pounds)  which  tends  to  keep  the  antenna 
more  or  less  taut.  The  wire  stays  of  the 
airplane  themselves  form  the  "ground" 
for  the  wireless  system.  All  aviators  in 
the  air  were  constantly  in  touch  with  each 
other,  and  in  order  that  one  airplane  should 
not  be  mistaken  for  another  one,  different 
wave  lengths  were  used  for  each.  Not  only 
this,  but  other  tricks  as  for  instance,  send- 
ing at  a  different  intensity,  was  often  re- 
sorted to  by  certain  aviators  in  order  that 
the  ground  station  would  know  from  which 
'plane  the  signals  emanated. 


The  "Baby"  Renault  Tanks  Played 
an  Important  Role  in  Pushing  Back 
the  Huns.  Some  of  These  Tanks 
Carried  Cannon  and  Machine  Guns. 
The  "Tank  Projecteur"  Here 
Shown  Was  Effectively  Used  for 
Signaling  Purposes.     Fig.  2. 

machine  guns,  while  others  merely  carried 
ammunition.  One  of  the  strangest  ones 
constructed  by  him  is  the  "tank  projecteur" 
(signaling  tank).  It  is  shown  in  the  ac- 
companying photograph,  Fig.  2.  This  tank 
is  built  along  the  lines  of  the  "baby"  tank, 


The  war  has  brought  forth  a  great 
many  surprises,  many  of  which  for  mili- 
tary reasons  having  remained  secret,  and 
many  will  continue  a  secret  for  some  time 
to  come.  Our  readers  no  doubt  are  very 
much  interested  in  many  of  the  war  de- 
vices brought  out  during  the  war  by  our 
European  Allies.  We  have  therefore  made 
arrangements  with  our  Paris  correspond- 
ent, Mr.  Jacques  Boyer  to  send  us  an 
article  each  month  on  hitherto  unpub- 
lished information.  The  first  article  of 
the  series  appears  on  this  page. — Editor. 


but  in  the  back  we  find  on  an  inclined  steel 
truss  a  little  dynamo  driven  by  the  ma- 
chinery of  the  tank.  Two  "signaling  pro- 
jectors" are  mounted  at  the  top  of  a  light 


the  inside  of  the  tank  we  find  our  usual 
Morse  telegraphers,  operating  a  key  which 
controls  the  light  shafts.  By  means  of  this 
arrangement,  the  ordinary  Morse  or  Con- 
tinental Code  can  be  sent  out  by  breaking 
up  the  light  shaft  into  "dots  and  dashes" 
the  same  as  is  done  in  the  usual  method  of 
signaling  with  lights.  Mr.  Renault  has  in- 
corporated several  refinements  into  the 
search  lights,  one  of  which  is  an  iris  ob- 
turator whereby  the  volume  of  the  light 
can  be  increased  or  decreased  at  will. 

Radio-stereoscope. 

This  apparatus  has  been  developed  by 
the  French  engineer,  M.  Nemirovsky,  the 
X-ray  specialist  of  Paris.  It  has  given 
wonderful  results  to  the  French  military 
physicians,  and  it  now  becomes  possible  to 
locate  metallic  or  other  foreign  pieces  in 
the  human  body  in  a  manner  not  possible 
before.  The  ordinary  X-ray  photograph 
shows  only  the  foreign  body,  but  it  is  im- 
possible to  tell  how  deep  the  penetration 
is,  and  often  the  physician  cannot  tell  if 
a  bullet  is  in  front  or  in  back  of  a  certain 
organ.  In  other  words,  he  does  not  know 
just  how  deep  the  bullet  is  embodied. 
Everyone  who  has  looked  thru  the  ordinary 
stereoscope  will  readily  understand  how 
objects  "stand  out"  and  how  they  reveal 
their  exact  location  to  the  human  eye. 

It  is  this  principle  which  is  made  use  of 
by  M.  Nemirovsky,  who  has  also  greatly 
simplified  the  radio-stereoscope  technique. 
Our  illustration,  Fig.  3,  shows  the  method. 
Two  X-ray  pictures  taken  at  one  time  by 
super-imposing  two  plates  and  afterward 
developing  them  are  placed  side  by  side  in 
an  arrangement  termed  a  "negatoscope." 
The  plates  are  illuminated  from  behind  by 
means  of  an  electric  lamp.  The  physician 
then  regulates  the  radio-stereoscope  by 
means  of  a  thumb  screw  as  shown,  until  he 
sees  the  bones,  and  all  other  parts  as  well. 
The  foreign  body  then  stands  out  in  plain 
relief.  The  physician  now  examines  the 
plates  carefully  and  he  obtains  a  clear  men- 
tal picture  which  subsequently  gives  him  an 
exact  idea  as  to  just  how  deep  the  foreign 
body  is  emplaced.  If  necessary  during  the 
operation,  he  can  frequently  inspect  the 
negatives  stereoscopically  in  order  to  guide 
himself  should  this  be  necessary. 
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Switchboards  Used  for 
Flash  or  Sound  Spot- 
ting of  Enemy  Artillery. 
Photo  at  Left  Shows  a 
Type  B-T  Sound  Rang- 
ing Set  Such  as  Used 
By  the  United  States 
Army  Signal  Corps  Dur- 
ing the  War.  Many 
of  These  Switchboards 
Were  Successfully  Used 
At  the  Front.  It  is 
Slightly  Larger  Than 
the  Smaller  Model  and 
Requires  a  Little  More 
Time  to  Set  Up,  But  On 
the  Other  Hand  It  Com- 
bines Many  More  Tele- 
phone Circuits.  A  Single 
Section  Has  Located  as 
High  as  117  Guns  of 
Enemy  Batteries  in  24 
Hours.  The  Right  Hand 
Photo  Shows  a  Small 
Portable  Switchboard, 
Known  as  a  Flash 
Ranging  Set.  This  Sig- 
nal Board  is  Used  in 
Conjunction  With  an 
Observation  Telescope 
for  Locating  the  Flash 
of  Enemy  Guns  and 
General  Activities  At 
the  Extreme  Front,  and 
is  Suitable  for  Night  or 
Day  Service. 


THE  accompanying  photographs  show 
respectively  two  of  the  war's  newer 
developments,  which  even  the  veterans 
of  the  Spanish-American  War  were  not 
familiar  with.  For  one  thing,  of  course, 
"flash  ranging"  and  "sound  ranging,"  as 
they  are  called,  are  really  two  military  de- 
velopments which  were  brought  about  by 
the  fact  that  vastly  greater  numbers  of  guns 
were  used  in  the  great  world  war  than  were 
ever  even  dreamed  of  before. 

Let  us  first  consider  the  "flash  spotter." 
The  flash  spotter  usually  takes  up  his  lo- 
cation in  the  vicinity  of  front  line  trenches, 
or  in  a  shell  hole  from  which  he  can  effec- 
tively use  an  observation  telescope  for  min- 
utely observing  and  locating  in  what  direc- 
tion the  flash  of  an  enemy  gun  occurs.  The 
electrical  switchboard  shown  herewith 
forms  a  part  of  the  communication  link 
with  the  artillery  and  general  intelligence 
headquarters,  so  that  the  position  of  the 
enemy  guns  can  be  quickly  made  known, 
and  either  shelled  at  once  by  counter-bat- 
tery fire  by  the  artillerists,  or  else  the  lo- 
cation is  accurately  plotted  on  large  maps 
for  future  consideration,  depending  upon 
the  activity  of  the  enemy  gun  or  guns  at  the 
moment. 

The  flash  spotter,  if  he  happens  to  be  lo- 
cated in  a  listening  post  or  shell  hole,  or 
in  fact  in  any  other  forward  location,  in- 
variably has  with  him  his  trusty  portable 
telephone  connected  by  wire  to  the  nearest 
communicating  depot,  where  we  find  one  of 
the  small  portable  switchboards  here  shown. 
These  switchboards  are  fitted  with  the 
proper  regulating  instruments  for  creating 
the  best  working  conditions  on  the  various 
circuits,  and  make  provision  for  connecting 
and  disconnecting  a  large  number  of  cir- 
cuits, in  some  cases,  about  30  or  40  lines 
running  out  to  various  flash  ranging  obser- 
vation stations,  or  in  other  cases  as  many 
as  100  or  more  lines.  The  work  of  the  flash 
spotter  is  finished  for  any  particular  case 
when  his  observations,  as  to  the  angle  in 
which  the  flash  was  observed,  and  a  similar 
or  different  angle  measured  by  a  co-observer 
somewhere  down  the  line,  have  reached  the 
engineers.  These  experts,  by  means  of 
special  slide  rules  and  tables,  quickly  solve 
the  distance  of  the  enemy  gun  and  its  defi- 
nite location  geographically  bv  the  informa- 


tion afforded  thru  the  observation  data  sub- 
mitted by  two  or  more  flash  ranging  ob- 
servers. In  other  words,  it  is  triangulation, 
which  mathematical  quantity  has  been 
raised  to  the  n'th  power  by  Uncle  Sam's 
artillery  experts. 

The  work  of  the  "sound  ranging"  experts 
in  locating  enemy  guns,  both  large  and 
small,  is  somewhat  different  from  that  of 


the  flash  ranging  corps.  One  of  the  switch- 
boards used  in  connection  with  the  sound 
ranging  of  enemy  guns  is  illustrated  here- 
with. Hundreds  of  these  switchboards  were 
successfully  used  at  the  front  during  the 
progress  of  the  war.  A  single  section  of 
sound-ranging  equipment  located  as  high 
as  117  guns  of  enemy  batteries  in  24  hours. 
(Continued  on  page  68) 


World's  Largest  Generator 


The  accompanying  illustration  shows  one 
of  the  largest  water-wheel  type  generators 
ever  built,  and  its  gigantic  dimensions  may 
be  judged  by  comparison  with  the  figure  of 
the  man  standing  beside  it.  This  is  one  of 
several  water-wheel  generators  built  for  the 
Keokuk  electric  generating  station  of  the 
Mississippi  River  Power  Company.  This 
mastodonic  generator  has  52  poles  and  de- 
livers a  current  at  11,000  volts  potential. 
This  is  a  high  voltage  for  a  generator  to 
produce,  owing  to  the  strains  on  the  re- 
volving windings,  etc.  Much  higher  volt- 
ages are  frequently  used  for  the  transmis- 
sion line,  and  voltages  of  50,000  to  75,000 
are  common  for  such  transmission,  these 
extra  high  potentials  being  obtained  by 
means  of  stationary  transformers  in  the 
power  station  where  the  generators  are  lo- 
cated. 

The  large  field  or  stator  frame  here 
shown  forms  the  stationary  part  of  the 
generator,  and  the  rotating  member  which 
is  also  of  gigantic  size  and  mounted  on  a 
steel  shaft  several  feet  in  diameter,  is  put 
in  place  and  lined  up  with  high  accuracy 
when  the  stator  frame  of  the  generator  is, 
put  in  place  and  bolted  to  its  foundation. 
These  large_  machines  are  invariably  built  in 
sections  which  can  be  bolted  together  after 
they  have  reached  the  site  of  their  installa- 
tion. 

The  _  transformer  comprises  a  laminated 
sheet_  iron  core  on  which  there  are  two 
windings  or  series  of  windings,  one  of 
which  forms  a  low  voltage  primary  which 
is  connected  with  the  generator,  driven  by 
a  water-wheel  or  other  source  of  primary 
power;  while  the  second  set  of  windings 
form  a  high  voltage  or  secondary  circuit,  in 
which  any  desired  potential  current  is  in- 


duced by  induction,  the  primary  and  sec- 
ondary windings  being  linked  magnetically 
by  means  of  the  iron  core.  Transmission 
lines  are  in  use  at  the  present  day  with  po- 
tentials of  150,000  volts  and  higher.— Photo 
Courtesy  G.  E.  Co. 


Note  the  Relative  Size  of  the  Man  Compared 
to  the  Huge  Stator  of  the  Largest  Water- 
Wheel  Type  Generator  Ever  Built.     It  De- 
velops a  Current  of  11,000  Volts. 
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THE  accompanying  illustrations,  Figs. 
1,  2  and  3,  show  the  design,  construc- 
tion and  method  of  operation  of  an 
electric  bulletin  board,  operated  by  a 
typewriter,  which  is  said  to  be  the 
latest  achievement  in  the  electric  sign  in- 
dustry. This 
new  illuminated 
sign  called  the 
Elect  rograph 
has  been  erected 
on  the  Dispatch 
Building  in  Co- 
lumbus, Ohio, 
and  flashes  the 
latest  news, 
fresh  from  the 
press  wires,  and 
advertising  bul- 
letins for  local 
and  national 
concerns. 

It  may  be 
stated  that  this 
I  1  lurain  ated 
Sign  has  two 
sides,  each  side 
holding  sixty 
monograms,  ar- 
ranged in  three 
rows.  Each 
monogram  con- 
tains a  clever 
arrangement  of 
twenty  -  one 
lights,  combina- 
tions of  which 
form  any  letter 
or  numeral  and 
a  few  other 
characters,  each 
one  measuring 
two  by  three  feet. 

The  photograph  Fig.  1  shows  the  operat- 
ing room.  The  typewriter  method  of  oper- 
ation distinguishes  this  device  from  others 
of  similar  character.  A  standard  machine 
is  used  and  contacts  are  made  by  striking 
the  keys  just  as  they  would  be  struck  in 
ordinary  typing.  An  extra  platen,  bearing 
silver  plugs,  over  which  a  stylus  rides,  se- 
lects the  monograms  automatically  as  the 
writing  proceeds,  thus  throwing  the  letters 
in  their  proper  places  on  the  sign.  The  let- 
ters remain  in  place  until  the  bulletin  is 
completed  and  may  be  held  any  length  of 


time;  it  is  then  released  by  pressing  a  single 
key. 

It  is  of  interest  to  note  that  a  unit  re- 
leasing device  enables  the  operator  to  strike 
any  one  letter  out  and  replace  it  with  an- 
other without  interfering  with  the  other 


The  "Electrograph"  Talking  Sign  Here  Illustrated  Is 
the  Last  Word  in  Electric  Signs  and  Advertising  De- 
vices. It  Is  Operated  by  a  Typewriter  Keyboard,  as 
the  Upper  Right  View,  Fig.  1,  Shows.  Local  Adver- 
tising Bulletins  and  "News",  Fresh  from  the  Wire, 
Are  Flashed  by  This  System,  with  Great  Success  and 
at  Economical  Cost.  The  Gigantic  Sign  Here  Seen 
Is  Located  in  Columbus,  Ohio.  It  Has  Two  Faces, 
Each   Side   Holding   Sixty   Monogram  Letters. 


letters.  Thus,  if  an  error  is  made,  it  may 
be  promptly  corrected.  The  operator  can- 
not see  the  sign  as  he  works  and  so  a  pilot 
board  has  been  provided  directly  in  front 
of  him,  consisting  of  sixty  green  light  bulbs, 
corresponding  to  the  sixty  monograms  on 
either  face  of  the  board.  When  a  letter  is 
struck,  with  the  platen  set  at  any  given 
position,  the  letter  appears  in  the  corre- 
sponding monogram  and  automatically 
lights  the  corresponding  green  light. 

For  illustration,  it  will  be  seen  that  if  the 
platen  is  set  with  the  stylus  on  No.  3  plug 


and  the  letter  "K"  is  struck,  "K"  will  ap- 
pear in  the  monogram  and  green  light  No. 
3  will  burn.  If  it  does  not  burn,  the  oper- 
ator knows  that  the  "K"  failed  to  appear 
in  the  monogram  and  he  strikes  it  again. 
When  the  operator  writes  a  bulletin,  the 
typewriter  keys 
write  on  paper 
in  the  usual 
manner.  This 
gives  a  complete 
record  of  every- 
thing that  ap- 
pears on  the 
board.  The  rec- 
ord is  used  in 
checking  adver- 
tising. 

It  is  claimed 
that  an  ordinary 
bulletin  may  be 
written  in  ten 
seconds.  It 
usually  is  1  eft 
burning  ten  or 
more  seconds 
after  being 
completed.  This 
indicates  the 
amount  of  ad- 
vertising and 
news  that  may 
be  flashed  in  an 
evening. 

Mr.  Alton  D. 
Spencer,  of  the 
Evening  Dis- 
patch, points  out 
that  the  news 
feature  gives  the 
electrograph  an 
advertising  pull 
not  possible  with 
ordinary  electric  signs.  Latest  news  from 
the  peace  table  fronts  is  bound  to  attract  at- 
tention, and  while  the  crowds  watch  for 
news,  they  read  the  advertisements.  On 
election  night  the  electrograph  is  the  center 
of  attraction,  as  the  returns  are  flashed 
more  promptly  than  is  possible  by  any  other 
means.  This  service,  of  course,  increases 
the  value  of  the  sign  to  the  advertisers  and 
gets  more  results  from  them  than  they 
could  get  from  a  sign  hanging  in  front  of 
their  places  of  business  and  at  less  cost. — 
By  Frank  C.  Perkins. 


f%~'  DISPATCH     m  •  JTN 

ft  ^  1  G  V  1  CTORY  TO  H 
4      THE  RLLIED  CRUSE  1 


HAVE  you  ever  seen  a  Subway  crowd 
being  herded  into  a  car?  Of  course 
you  have,  if  you  are  living  in  "little 
old  New  York.",  If  not,  thank  the  Lord 
and  turn  to  the  next 
page.  You  are  not 
interested !  Not  at 
all !  And  then  again 
you  may  get  a  notion 
to  visit  that  "Burgh" 
one  day;  well,  read 
on,  it  may  interest 
you  after  all ! 

Let  us  go  back  to 
that  Subway  crowd 
on  a  rainy  Monday 
morning  between  8 
and  9  A.  M.  and  let 
us  try  to  board  a  car  at  Times  Square. 
There  our  train  stops,  packed  brimful  with 
its  rain-smelling,  sneezing  and  coughing 
cargo.  You  think  there  is  not  room  for  as 
much  as  another  umbrella  in  the  car  you 
have  selected.  But  behold  the  convulsory 
jerking  and  pushing  going  on  in  the  middle 


of  the  car.  Our  well  trained  eye  reads  these 
signs,  like  an  Indian  would  read  footprints 
on  the  warpath :  These  spasmodic  move- 
ments, this  pushing,  twitching  and  thrusting 


The  Cure  for  the  "Subway  Crush". — There 
Are  Three  Doors  on  Each  Subway  Car:  Two 
on  Each  End  and  One,  About  the  Same  Size 
as  the  Front  and  End  Door  Combined,  in 
the  Center.  Let  the  Outgoing  Passengers 
Use  the  End  Doors  Only,  and  the  Incoming 
Travelers  the  Center  Doors  Only,  as  the 
Diagram  Indicates. 


can  mean  only  one  thing:  somebody  wants 
to  get  off  that  train !  And  if  somebody 
wants  to  get  off,  a  half  dozen  other  bodies 
want  to  get  on,  and  usually  do,  too. 

Acting  on  this  well 
established  principle 
we  push  and  get 
pushed  toward  the 
open  car  door.  A 
melodious  voice 
from  the  end  of  the 
car  sings  out :  "Let 
'em  get  off  !  Let  'em 
get  off!"  And  be- 
hind you  a  gentle- 
man wearing  t  h  e 
snug  uniform  of  a 
Subway  gladiator 
pushes  on:  "Step  lively!" 

And  right  here  it  is  where  Kipling  is 
wrong  about  that  east  and  west  business 
"who  never  shall  meet!"  Take  it  from  an 
old  Subway  traveler:  they  do  meet!  They 
not  only  meet !  They  clash  and  they  col- 
(Continucd  on  page  56) 
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By  Nikola  Tesla 

feeoYery  of  the  Tesla  Coll 


JOR  a  while  I  gave  myself  up  entirely  to  the  intense  en- 
joyment of  picturing  machines  and  devising  new  forms. 

i™  It  was  a  mental  state  of  happiness  about  as  complete  as  I 
have  ever  known  in  life.  Ideas  came  in  an  uninterrupted 
stream  and  the  only  difficulty  I  had  was  to  hold  them  fast. 
The  pieces  of  apparatus  I  conceived  were  to  me  absolutely  real  and 
tangible  in  every  detail,  even  to  the  minutest  marks  and  signs  of 
wear.  I  delighted  in  imagining  the  motors  constantly  running,  for 
in  this  way  they  presented  to  the  mind's  eye  a  more  fascinating 
sight.  When  natural  inclination  develops  into  a  passionate  desire, 
one  advances  towards  his  goal  in  seven-league  boots.  In  less  than 
two  months  I  evolved  virtually  all  the  types  of  motors  and  modifi- 
cations of  the  system  which  are  now  identified  with  my  name.  It 
was,  perhaps,  providential  that  the  necessities  of  existence  com- 
manded a  temporary  halt  to  this  consuming  activity  of  the  mind. 
I  came  to  Budapest  prompted  by  a  premature  report  concerning  the 
telephone  enterprise  and, 
as  irony  of  fate  willed  it, 
I  had  to  accept  a  posi- 
tion as  draftsman  in  the 
Central  Telegraph  Office 
of  the  Hungarian  Gov- 
ernment at  a  salary 
which  I  deem  it  my  priv- 
ilege not  to  disclose! 
Fortunately,  I  soon  won 
the  interest  of  the  In- 
spectf^r-in-Chief  and  was 
thereafter  employed  on 
calculations,  designs  and 
estimates  in  connection 
with  new  installations, 
until  the  Telephone  Ex- 
change was  started, 
when  I  took  charge  of 
the  same.  The  knowl- 
edge and  practical  expe- 
rience I  gained  in  the 
course  of  this  work  was 
most  valuable  and  the 
employment  gave  me 
ample  opportunities  for 
the  exercise  of  my  in- 
ventive faculties.  I  made 
several  improvements  in 
the  Central  Station  ap- 
paratus and  perfected  a 
telephone  repeater  or 
amplifier  which  was 
never  patented  or  public- 
ly described  but  would 
be  creditable  to  me  even 
today.  In  recognition  of 
my  efficient  assistance 
the  organizer  of  the  un- 
dertaking, Mr.  Puskas, 
upon  disposing  of  his 
business  in  Budapest,  of- 
fered me  a  position  in 
Paris  which  I  gladly  ac- 
cepted. 


Fig.  1 — Tesla  Oscillation  Transformer  (Tesla  Coil)  Presented  by  Lord  Kelvin 
Before  the  British  Association  in  August,  1897.  This  Small  and  Compact  Instru- 
ment, Only  8  Inches  High,  Developed  Two  Square  Feet  of  Streamers  With  Twenty- 
Five  Watts  From  the  110  Volt  D.  C.  Supply  Circuit.  The  Instrument  Contains  a 
Tesla  Primary  and  Secondary,  Condenser,  and  a  Circuit  Controller. 

Copyright,  1919,  by  E.  P.  Co.     All  rights  reserved 

Mr.  Testa's  articles  started  in  our  February  issue 


I  never  can  forget  the  deep  impression  that  magic  city  produced 
on  my  mind.  For  several  days  after  my  arrival  I  roamed  thru  the 
streets  in  utter  bewilderment  of  the  new  spectacle.  The  attractions 
were  many  and  irresistible,  but,  alas,  the  income  was  spent  as  soon 
as  received.  When  Mr.  Puskas  asked  me  how  I  was  getting  along 
in  the  new  sphere,  I  described  the  situation  accurately  in  the  state- 
ment that  "the  last  twenty-nine  days  of  the  month  are  the  tough- 
est !"  1  led  a  rather  strenuous  life  in  what  would  now  be  termed 
"Roosevehian  fashion."  Every  morning,  regardless  of  weather,  I 
would  go  from  the  Boulevard  St.  Marcel,  where  I  resided,  to  a 
bathing  house  on  the  Seine,  plunge  into  the  water,  loop  the  circuit 
twenty-seven  times  and  then  walk  an  hour  to  reach  Ivry,  where 
the  Company's  factory  was  located.  There  I  would  have  a  wood- 
chopper's  breakfast  at  half-past  seven  o'clock  and  then  eagerly 
await  the  lunch  hour,  in  the  meanwhile  cracking  hard  nuts  for  the 
Manager  of  the  Works,  Mr.  Charles  Batchellor,  who  was  an  in- 
timate friend  and  assist- 
ant of  Edison.  Here  I 
was  thrown  in  contact 
with  a  few  Americans 
who  fairly  fell  in  love 
with  me  because  of  my 
proficiency  in — billiards. 
To  these  men  I  explained 
my  invention  and  one  of 
them,  Mr.  D.  Cunning- 
ham, Foreman  of  the 
Mechanical  Department, 
offered  to  form  a  stock 
company.  The  proposal 
seemed  to  me  comical  in 
the  extreme.  I  did  not 
have  the  faintest  concep- 
tion of  what  that  meant 
except  that  it  was  an 
American  way  of  doing 
things.  Nothing  came  of 
it,  however,  and  during 
the  next  few  months  I 
had  to  travel  from  one 
to  another  place  in 
France  and  Germany  to 
cure  the  ills  of  the  pow- 
er plants.  On  my  return 
to  Paris  I  submitted  to 
one  of  the  administra- 
tors of  the  Company, 
Mr.  Rau,  a  plan  for  im- 
proving their  dynamos 
and  was  given  an  oppor- 
tunity. My  success  was 
complete  and  the  de- 
lighted directors  ac- 
corded me  the  privilege 
of  developing  automatic 
regulators  which  were 
much  desired.  Shortly 
after  there  was  some 
trouble  with  the  lighting 
plant  which  has  been  in- 
stalled at  the  new  rail- 
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road  station  in  Strassburg,  Alsace.  The  wiring  was  defective  and 
on  the  occasion  of  the  opening  ceremonies  a  large  part  of  a  wall 
was  blown  out  thru  a  short-circuit  right  in  the  presence  of  old 
Emperor  William  [,  The  German  Government  refused  to  take 
the  plant  and  the  French  Company  was  facing  a  serious  loss.  On 
account  of  my  knowledge  of  the  German  language  and  past 
experience,  I  was  entrusted 
with  the  difficult  task  of 
straightening  out  matters 
and  early  in  1883  I  went  to 
Strassburg  on  that  mission. 

The  First   Induction  Motor  Is 
Built. 

Some  of  the  incidents  in 
that  city  have  left  an  indel- 
ible record  on  my  memory. 
By  a  curious  coincidence,  a 
number  of  men  who  subse- 
quently achieved  fame,  lived 
there  about  that  time.  In 
later  life  I  used  to  say, 
"There  were  bacteria  of 
greatness  in  that  old  town. 
Others  caught  the  disease 
but  I  escaped !"  The  prac- 
tical work,  correspondence, 
and  conferences  with  offi- 
cials kept  me  preoccupied 
day  and  night,  but  as  soon 
as  I  was  able  to  manage  I 
undertook  the  construction 
of  a  simple  motor  in  a  me- 
chanical shop  opposite  the 
railroad  station,  having 
brought  with  me  'from 
Paris  some  material  for  that 
purpose.  The  consumma- 
tion of  the  experiment  was, 
however,  delayed  until  the 
summer  of  that  year  when 
I  finally  had  the  satisfaction 
of  seeing  rotation  effected 
by  alternating  currents  of 
different  phase,  and  without 
sliding  contacts  or  commu- 
tator, as  I  had  conceived  a 
year  before.  It  was  an  ex- 
quisite pleasure  but  not  to 
compare  with  the  delirium 
of  joy  following  the 
first  revelation.  — 

Among  my  new 
friends  was  the  for- 
mer Mayor  of  the 
city,  Mr.  Bauzin, 
whom  I  had  already 
in  a  measure  ac- 
quainted with  this  and 
other  inventions  of 
mine  and  whose  sup- 
port I  endeavored  to 
enlist.  He  was  sin- 
cerely devoted  to  me 
and  put  my  project 
before  several 
wealthy  persons  but, 
to  my  mortification, 
found  no  response. 

He  wanted  to  help  me   

in  every  possible  way  ^^^^^™^™^^"~™™^^™™"~^^^^^^— 

and  the  approach  of  the  first  of  July,  1919,  happens  to  remind  me 
of  a  form  of  "assistance"  I  received  from  that  charming  man, 
which  was  not  financial  but  none  the  less  appreciated.  In  1870, 
when  the  Germans  invaded  the  country,  Mr.  Bauzin  had  buried  a 
good  sized  allotment  of  St.  Estephe  of  1801  and  he  came  to  the 


Fig.  2 — This  Illustrates  Tests  With  Spark  Discharges  From  a  Ball  of  Forty 
Centimeters  Radius  in  Tesla's  Wireless  Plant  Erected  at  Colorado  Springs 
in  1899.  The  Bnll  Is  Connected  to  the  Free  End  of  a  Grounded  Resonant 
Circuit  Seventeen  Meters  in  Diameter.  The  Disruptive  Potential  of  a  Ball, 
Is,  According  to  Tesla,  in  Volts  Approximately  V  =  75,400  r  (r  Being  in 
Centimeters),  That  Is,  In  This  Case  75,400  x  40  =  3,016,000  Volts.  The 
Gigantic  Tesla  Coil  Which  Produced  These  Bolts  of  Thor  Was  Capable  of 
Furnishing  a  Current  of  1,100  Amperes  in  the  High  Tension  Secondary.  The 
Primary  Coil  Had  a  Diameter  of  51  Feet!  This  Tesla  Coil  Produced  Dis- 
charges Which  Were  the  Nearest  Approach  to  Lightning  Ever  Made  by  Man. 


THE  proverbial  trials  and  tribulations  known  to  every  inventor  were  not  spared  Tesla, 
the  world's  greatest  inventor  of  all  times.  In  this  article  ive  see  him,  arrived  at 
young  manhood,  struggling  along  in  a  cold  world.  Already  his  fame  has  spread  far  and 
wide  and  his  genius  is  recognized.  But  converting  genius  and  fame  into  dollars  and 
cents  is  quite  a  different  matter,  and  the  ivorld  is  full  of  unappreciative  and  unscrupu- 
lous men.  Tesla,  the  idealist,  cared  little  for  money  and  thus  ivas  promptly  taken 
advantage  of.  But  let  Tesla  himself  tell  you  in  his  own  inimitable  style.  It  is  a  wonder- 
ful story. 

In  this  month's  installment  Tesla  also  tells  us  how  he  made  one  of  his  most  important 
as  well  as  sensational  discoveries — the  Tesla  Coil.  Few  inventions  have  caused  such  a 
sensation  as  this  one  which  culminated  in  the  only  man-made  lightning  ever  produced. 
The  Tesla  coil  has  so  many  uses  and  has  been  built  in  so  many  styles  that  it  would  take 
a  catalog  to  list  them  all.  From  the  spectacular  high  frequency  stunts  on  the  stage  down 
to  the  "violet"  ray  machine  in  your  home;  all  are  Tesla  coils  in  one  form  or  another. 

W  ireless  ivithout  the  Tesla  Coil  would  not  be  possible  today.  W  ithout  an  oscilla- 
tion transformer,  spark  gap  and  condenser — ivhich  is  a  Tesla  Coil — the  sending  station 
would  be  crippled. 

But  it  is  for  industrial  purposes  where  the  Tesla  Coil  ivill  shine  brightest  in  the 
future.  The  production  of  Ozone,  the  extraction  of  Nitrogen  from  the  air  in  huge 
quantities — all  are  children  of  Tesla's  fertile  brain.    His  coil  is  the  key  to  them  all. 

EDITOR. 


conclusion  that  he  knew  no  worthier  person  than  myself  to  consume 
that  precious  beverage.  This,  I  may  say,  is  one  of  the  unforgettable 
incidents  to  which  I  have  referred.  My  friend  urged  me  to  return 
to  Paris  as  soon  as  possible  and  seek  support  there.  This  I  was 
anxious  to  do  but  my  work  and  negotiations  were  protracted  owing 
to  all  sorts  of  petty  obstacles  I  encountered  so  that  at  times  the 

situation    seemed  hopeless. 

German  "Efficiency". 

Just  to  give  an  idea  of 
German  thoroness  and  "ef- 
ficiency,"   I    may  mention 
here  a  rather  funny  experi- 
ence. An  incandescent  lamp 
of  16  c.p.  was  to  be  placed 
in  a  hallway  and  upon  se- 
lecting the  proper  location  I 
ordered  the  montcur  to  run 
the  wires.    After  working 
for  a  while  he  concluded 
that  the  engineer  had  to  be 
consulted  and  this  was  done. 
The  latter  made  several  ob- 
jections but  ultimately 
agreed  that  the  lamp  should 
be  placed  two  inches  from 
the    spot    I   had  assigned, 
whereupon   the  work  pro- 
ceeded.   Then  the  engineer 
became  worried  and  told  me 
that  Inspector  Averdeck 
should  be  notified.  That  im- 
portant person  called,  inves- 
tigated, debated,  and  decided 
that   the    lamp    should  be 
shifted  back  two  inches, 
which  was  the  place  I  had 
marked.     It  was  not  long, 
however,  before  Averdeck 
got  cold  feet  himself  and 
advised  me  that  he  had  in- 
formed Ober-Inspector  Hi- 
eronimus  of  the  matter  and 
that  I  should  await  his  de- 
cision.   It  was  several  days 
before    the  Ober-Inspector 
was  able  to  free  himself  of 
other  pressing  duties  but  at 
last  he  arrived  and  a  two- 
hour  debate  followed, 
^™     when  he  decided  to 
move   the   lamp  two 
inches  farther.  My 
hopes   that  this  was 
the  final  act  were  shat- 
tered when  the  Ober- 
Inspector  returned 
and  said  to  me :  "Re- 
qierungsrath  Funke  is 
so  particular  that  I 
would  not  dare  to  give 
an  order  for  placing 
this  lamp  without  his 
explicit  approval." 
Accordingly  arrange- 
ments for  a  visit  from 
that  great  man  were 
made.   We  started 
cleaning  up  and  pol- 
1  "  '"™**™~™™-      ishing    early    in  the 

morning.  Everybody  brushed  up,  I  put  on  my  gloves  and  when 
Funke  came  with  his  retinue  he  was  ceremoniously  received.  After 
two  hours'  deliberation  he  suddenly  exclauned  :  "I  must  be  going," 
and  pointing  to  a  place  on  the  ceiling,  he  ordered  me  to  put  the 
(Continued  on  page  64) 
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THE  aeronautical  exposition  which 
was  held  jointly  in  Madison  Square 
Garden  and  the  69th  Regiment  Arm- 
ory, New  York  City,  March  1st  to 
15th,  was  the  most  successful  aero 
show  and  exposition  ever  held  in  the  United 
States.  Many  remarkable  exhibits  were 
shown,  including  large  bombing  'planes, 
small  high-speed  pleasure  and  scouting 
'planes,  besides  a  gigantic  naval  sea  plane, 


of  the  stations  at  the  Madison  Square  Gar- 
den or  69th  Regiment  Armory  could  be  es- 
tablisht  with  the  flying  'planes  or  dirigibles, 
and  in  turn  wireless  telephonic  speech  was 
transmitted  from  the  aircraft  to  the  respec- 
tive land  stations.  The  effect  on  the  public 
was  startling,  as  while  most  of  them  had 
undoubtedly  read  of  the  wireless  telephone, 
they  did  not  have  the  slightest  idea  as  to 
what  the  apparatus  used  for  the  purpose 


wonderful  indeed,  to  stand  in  the  crowd  be- 
fore the  radio  exhibit,  and  hear  this  con- 
versation flitting  back  and  forth  between 
the  operator  in  front  of  you  and  a  second 
operator  flying  thru  the  air  at  a  speed  of 
80  to  100  miles  an  hour. 

One  day  a  captive  propaganda  balloon 
broke  from  its  moorings  over  the  Sixty- 
ninth  Regiment  Armory  and  shot  into  the 
clouds,  spilling  leaflets,  its  anchorage  dang- 


Below: — Photo  of  One  of  Uncle 
Sam's  New  Coastal  Airships. 
Showing  the  Main  Cabin  and 
Engine  of  the  "C-7".  One  of 
These  Modern  Dirigibles  Was 
Exhibited  at  the  New  York  Aero 
Show  and  Attracted  Much  At* 
tentlon.  The  "Ship"  Exhibited 
Had  Done  Seventeen  Months' 
Patrol  Service  Along  the  Atlan- 
tic Coast:  the  Dirigible  Was 
Filled  With  the  Wonderful  New 
Balloon  Gas — Helium — Which  is 
Non-inflammable. 


1 


Top  View: — New  British  Super- 
Zeppelin.  This  Photograph,  Pub- 
lication of  Which  is  Now  Per- 
mitted,. Shows  the  Construction 
of  the  Monster  British  Airships. 
The  Picture  Gives  an  Excellent 
Idea  of  the  Construction  and 
Shows  the  Separate  Gasbags  (or 
Ballonets)  Which  Are.  However, 
Covered  Over  When  in  Flight. 
Lower  Right  View: — The  Aft 
Engine  House,  Showing  Revers- 
ible Propeller  System  for  Lifting. 
— Photos  by 

•"■mitral  News  Photo  Service.  N.  Y. 


and  a  powerful  Caproni  tri-plane.  A  cap- 
tured German  'plane  of  the  Albatross  type 
was  also  exhibited.  There  were  also  shown 
a  number  of  gas  type,  or  lighter-than-air 
aircraft,  such  as  solo  balloons,  blimps,  a 
naval  dirigible  which  had  seen  seventeen 
months'  service  on  coast  patrol  work,  etc. 
The  "gas  bags"  were  filled  with  the  new 
balloon  gas — Helium.  The  individual  ex- 
hibits included  many  interesting  auxiliary 
appurtenances  in  the  flying  world,  such  as 
rapid-fire  photographic  cameras,  aircraft 
machine  guns,  measuring  instruments  for 
indicating  the  velocity  of  the  'plane  thru  the 
air,  et  cetera,  and  a  host  of  other  new  and 
highly  novel  devices. 

Radio-telephony  was  demonstrated  by  the 
Army  Radio  Corps  of  the  Air  Division  in  a 
very  popular  and  interesting  way.  During 
the  course  of  the  exposition,  various  types 
of  aircraft  flew  over  the  city,  equipt  with 
wireless  telephone  and  telegraph  installa- 
tions, so  that  communication  from  either 


looked  like,  or  how  it  worked,  and  many  of 
them  had  a  twisted  notion  that  it  had  some- 
thing to  do  with  telegraphy  somehow  or 
other.  However,  Uncle  Sam's  radio  ex- 
perts, as  soon  as  they  got  the  sets  up  and 
working,  soon  showed  the  visitors  how  the 
wireless  telephone  worked.  The  roof  oper- 
ator, who  is  stationed  at  that  point  so  that 
he  could  readily  observe  the  approach  of 
aircraft,  would  start  calling  the  airplane  or 
dirigible  as  soon  as  it  came  to  view,  some- 
what in  this  fashion :  "Hello  airplane ! 
Hello  airplane  !  Hello  airplane  !"  After  a 
few  moments'  pause,  and  when  the  oper- 
ator had  manipulated  the  tuning  of  the  ap- 
paratus to  the  right  point  and  gotten  his 
Audion  detector  and  amplifiers  adjusted 
to  the  proper  strength,  the  voice  of  the  pilot 
on  the  airplane,  hovering  in  the  air  several 
hundred  feet  above  the  aero  show,  could 
be  heard  calling,  thru  a  large  Audion  am- 
plifier— "Hello  land  station !  I  get  you  all 
right  now,  land  station  !"  It  was  really  very 


ling.  Up  to  approximately  3,000  feet  it 
sailed,  where  it  exploded  in  a  burst  of 
brown  smoke,  falling  upon  a  roof  in  the 
neighborhood  of  Fifth  Avenue.  Came  the 
wireless  comment  from  an  airplane  aloft : 

"Did  you  see  that?  It  burst  about  a 
thousand  feet  under  us — ought  to  make  good 
stuff  for  the.  reporters.  By  the  way,  are  any 
down  there?" 

'  Yes,"  broke  in  a  newspaper  man  stand- 
ing near  the  land  wireless  set,  "and  will  you 
spell  your  observer's  name  for  the  re- 
porters ?" 

"Yes — it's  Sergeant  S-a-u-v-e-g-e-a-u.  He 
had  a  date  to  come  to  New  York  this  after- 
noon, and  altho  he's  come  he  can't  fill  his 
date  very  well,  unless  he  comes  down  and 
lands  on  the  crankshaft.   Anything  else?" 

"No,  thanks,"  said  the  reporter  as  he 
hung  up  on  the  first  interview  by  wireless 
telephony  yet  recorded. 

The  radio  apparatus  exhibited,  including 
that  in  the  exhibit  of   the  United  States 
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Navy,  was  that  of  the  vacuum  bulb  or  Au- 
dion  type.  The  range  of  the  wireless  tele- 
phone airplane  apparatus  for  transmitting 
and  receiving  speech  signals  varies,  of 
course,  with  the  size  of  the  transmitting  set, 
the  length  of  the  aerials  used  on  the  air- 
plane and  several  other  factors.  It  is  inter- 
esting to  note  at  this  point  that  only  recent- 
ly Secretary  of  the 
Navy  Daniels  carried 
on  a  wireless  telephone 
conversation  on  March 
11th  with  an  airplane 
flying  over  the  Potomac 
River  at  a  distance  of 
150  miles.  In  this  two- 
way  wireless  telephone 
conversation  with  the 
Secretary  of  the  Navy, 
who  was  located  at 
Washington,  he  used 
his  ordinary  desk  tele- 
phone, which  was  con- 
nected up  to  the  wire- 
less transmitting  set  in 
another  building.  A 
recent  report  states 
that  radio-telegraphic 
communication  from 
earth  to  'plane  has  been 
carried  on  over  a  dis- 


eign  bombing  planes,  including  the  Hand- 
ley-Page,  were  fitted  with  a  wind-driven 
radio  generator.  This  small  dynamo  is 
usually  mounted  just  to  one  side  of  the 
fuselage  or  cockpit,  and  is  rigidly  secured 
to  the  wing.  As  the  airplane  speeds  thru 
the  air,  the  propeller  on  the  small  dynamo 
is  rapidly  spun,  and  the  necessary  current 


the  aviator's  breast,  and  in  the  front  of 
which  there  is  a  metal  plate  containing 
three  small  holes  about  the  size  of  a  needle. 
The  voice  waves  of  the  airplane  operator 
impinge  directly  against  this  plate,  and 
readily  pass  thru  the  small  openings  in  it, 
thus  vibrating  the  diafram  of  the  micro- 
phone, while  the  violent  swirling  noises  set 
up  by  the  airplane  en- 
gine pass  by  it  without 
affecting  the  diafram 
thus  protected. 

Here  are  some  of  the 
outstanding  electrical 
and  other  features 
which  appealed  to  the 
visitor  of  the  aero 
show,  in  looking  over 
the  airplanes  of  all  de- 
signs, both  large  and 
small.  On  one  of  the 
'planes  one  found  red 
and  green  signal  lights, 
which  were  placed  re- 
spectively on  the  ex- 
treme outer  ends  of  the 
lower  wing.  Another 
novelty  was  the  electric 
searchlight  of  small 
size,  mounted  over  the 


cockpit    so    as    to  be 

tance  of  200  miles.         The  Fastest  Airplane  Exhibited  At  the  Aero  Show  In  New  York — The  "Christmas  Bullet"  rapidly  manipulated  by 
The  form  of  antenna  — Rated  Speed  200  Miles  Per  Hour.    Test  Showed  185  M.P.H.    To  Be  Used  as  "Taxiplane"  t|le  pilot  or  his  assist- 
used   on  aircraft  dur-  to  Deliver  Dispatches  to  Vessels  One  Day  Out  At  Sea.  ant>  for  the  •purpose  of 


to  Deliver  Dispatches  to  Vessels  One  Day  Out  At  Sea 

ing  the  war  has  been 

invariably  that  employing  a  quick-acting  thus  produced  for  operating  the  radio  tele- 
reel,  on  which  the  phosfor  bronze  stranded      phone  or  telegraph  instruments.  Whenever 


antenna  cable  was  wound  upon  or  released 
from,  according  to  the  desires  of  the  pilot. 
However,  in  the  newer  aerial  systems  as  ap- 
plied to  the  airplane,  not  one,  but  two  aerials 
are  utilized,  and  no  reels  are  employed. 
Each  wire  is  about  100  feet  long,  with  a  two- 
pound  lead  weight  at  the  end,  and  flies  out 
from  either  extreme  of  the  wings.  These 
wires,  contrary  to  popular  conception,  are 
said  not  to  interfere  with  the  maneuvering 
of  the  plane  at  all.  One  of  the  officers  at  the 
radio  exhibit  explained  that  the  'planes  can 
rise  and  land  with  these  wires  outstretched 
without  any  trouble.  One  of  the  wires 
forms  the  aerial,  while  the  other  forms  a 
counterpoise  ground  capacity.  The  tuning 
and  detecting  apparatus  are  connected  be- 
tween them  in  the  cockpit. 

In  looking  over  the  wireless  equipment  on 
the  various  'planes,  one  was  struck  by  the 
wide-spread  adoption  of  the  wind-driven 
wireless  dynamo,  and  even  the  gigantic  for- 


an  airplane  or  dirigible  was  in  radio  tele- 
phonic communication  with  the  station  at 
the  show,  the  most  frequent  question  heard 
among  the  audience  was  :  "Why  is  it  that 
the  terrific  noise  of  the  airplane  engine  is 
not  heard  above  the  comparatively  weak 
voice  of  the  pilot?"  The  explanation  is 
simple  when  you  know  how  it  is  done.  The 
explanation  for  the  non-transmission  of  the 
airplane  engine  exhaust  noises  is  as  follows  : 
Many  weary  weeks  were  spent  in  special  re- 
search on  this  particular  problem  by  ex- 
perts of  the  concerns  who  developed  the 
radio  telephone  during  the  war,  under  great 
pressure,  but  thanks  to  their  keen  percep- 
tion of  the  principles  involved  in  success- 
fully telephoning  by  radio  from  a  moving 
vehicle  in  the  air,  in  proximity  to  a  terrific 
noise  such  as  produced  by  the  airplane, 
these  engineers  had  the  forethought  to 
finally  devise  a  special  sound  detecting  in- 
strument or  microphone,  which  is  strapt  to 


making  landings  at 
night  or  helping  to  locate  the  enemy  in  a 
night  attack.  Many  interesting  exhibits  were 
on  hand  of  the  various  magneto  ignition 
systems.  A  beautiful  model  was  shown  of  a 
spark  phase-angle  indicator,  which  roused 
great  interest  among  the  spectators,  as  the 
sparks  staggered  around  the  edge  of  a 
rapidly  revolving  two-foot  black  disc,  which 
was  covered  over  with  sheet'  glass.  Of 
course,  there  were  electric  lights  in  the 
aviators'  quarters,  or  cockpit,  besides  many 
other  electrical  and  allied  features  of  great 
interest,  such  as  signaling  systems  between 
the  pilot  and  the  observer,  provision  for 
supplying  current  to  the  electrically-heated 
aviator's  clothes,  which  the  aviators  always 
wear  on  long  distance  trips,  or  in  night  fly- 
ing when  it  is  particularly  cold. 

Other  exhibits  included  luminous  radium 
dial  measuring  instruments  and  gages,  elec- 
tro-pneumatic and  other  forms  of  aerial 
photographic  apparatus,  some  of  which 
operated  at  very  high  speed,  as  can  be  read- 
{Continited  on  page  6U ) 


Photos  by  International  Film  Service 

Airplane  Radio  at  the  "Aero  Show."  Left: — A  Short  Range  Wireless  Telephone  Set,  Transmitting  and  Receiving,  Used  on  Airplanes. 
Center: — A  Radio  Direction  Finder,  Used  for  Locating  Direction  of  Transmitting  Stations.  Right: — The  Airplane  "Land  Station"  Wire- 
less Telephone  Set,  Transmitting  and  Receiving,  One  of  the  Many  Exhibitions  of  the  Special  Feature  at  the  Aero  Show  Held  In  New  York 
City.     The  Management  of  the  Show  Arranged  for  Demonstrations  and  Exhibitions  of  the  Many  Developments  of  Aerial  Communication 

Recently  Adopted  by  the  U.  S.  Government. 


20 


ELECTRICAL  EXPERIMENTER 


May,  1919 


f  ©mister  Escalator  for  New  Y 


T 


HE  New  York  subway  system  has  in- 
corporated in  its  various  ramifications 
some  of  the  most  novel  engineering 


accompanying  illustration  shows  a  sectional 
view  of  this  subway  innovation,  which 
promises  to  make  this  station  one  of  the 


An  Innovation  in  Escalators  is  to  be  Tried  Out  at  the   Park  Place  Station  of  the  Seventh 
New  York  City.    Four  Escalators  Will  be  Available,  Any  Or  All  of  Which  May  be  Operated 
Depending   Upon  the  Direction  of  Traffic,  Which   Is  Mostly  Eastward  in  the  Morning  and 


features  possest  by  any  similar  transporta- 
tion system  in  the  world.  Moving  plat- 
forms have  been  suggested  and  tried  in 
various  New  York  transportation  systems, 
and  moving  stairways  or  escalators  are  not 
unknown  to  the  metropolis'  subway  and  ele- 
vated railroad  traveling  public  by  any 
means.  But  one  of  the  most  interesting  and 
highest  lift  escalators  is  now  being  built  at 
the  Park  Place  and  Broadway  station  of  the 
7th  Avenue  Subway,  New  York  City.  The 


highest  speed  stations  of  its  kind  in  the 
world. 

The  four  escalators  to  be  finally  installed 
will  be  reversible ,  and  several  ways  of  oper- 
ating these  electric  motor-driven  moving 
stairways  will  be  available.  In  the  morning 
when  this  downtown  station  of  the  great 
metropolis  is  flooded  with  office-bound  pas- 
sengers, then  if  necessary  all  four  of  the 
escalators  may  run  upward  to  carry  the 
traffic  to  the  street.    After  about  10  o'clock 


in  the  morning  when  the  traffic  thins  down, 
until  it  is  about  half  uptown  and  half  down- 
town, then  two  parallel  escalators  can  be 
upward  and  the  other 
two  downward.  If  the 
traffic  is  quite  light,  it 
will  be  up  to  the  sta- 
tion master  to  cut  out 
two  of  the  escalators 
and  block  them  off, 
running  one  of  the  re- 
maining pair  upward 
and  the  other  down- 
ward. As  the  crowd 
slowly  changes  and  be- 
comes a  strong  uptown- 
bound  traffic,  toward 
the  latter  part  of  the 
afternoon,  then  all  of 
the  escalators  will  be 
run  downward. 
The  reason  for  install- 
ing the  escalators  at 
this  station  was  because 
of  the  fact  that  the  7th 
Avenue  Subway,  which 
dives  under  the  Inter- 
boro  Subway,  running 
under  Broadway  at  this 
point,  has  to  pass  under 
the  latter  Subway,  and 
as  it  is  located  about 
three  levels  under- 
ground, this  renders 
present  climbing  to  the 
street  up  existing  stair- 
ways a  very  tedious 
and  laborious  exertion, 
which  is  almost  as  bad 
as  climbing  the  steps  of 
the  Washington  Monu- 
ment. Of  course,  the 
present  staircases  will 
remain  in  place,  as 
under  the  condition 
where  north-bound  traffic  might  necessitate 
operating  all  of  the  escalators  downward, 
then  passengers  arriving  on  southbound 
trains  would  have  to  gain  access  up  these 
stairways  to  the  street.  It  would  probably 
be  more  expedient  to  operate  three  of  the 
escalators  downward  and  one  upwards,  a 
problem  which  the  traffic  engineers  will  have 
to  determine  by  careful  check  over  a  con- 
siderable period  of  time,  after  the  escala- 
tors have  been  in  operation  for  a  while. 


Avenue  Subway  In 
Either  Up  Or  Down, 
Westward  at  Night. 


Lightning  photos  are  more  or  less  com- 
mon, and  a  great  number  of  them  have 
been  publisht  in  the  various  issues  of  this 
Journal  from  time  to  time,  but  one  of  the 
most  astonishing  lightning  pictures  ever 
recorded  by  the  camera,  is  that  shown  in 
the  accompanying  view,  which  incorporates 
every  form  of  lightning,  such  as  bead, 
forked,  chain  and  ribbon,  so-called  heat  or 
flash,  and  ball  lightning.  This  picture  is 
extremely  interesting  to  all  photographers, 
who  have  attempted  to  obtain  good  photos 
of  lightning  discharges.  It  is  quite  a  trick 
to  photograph  lightning  in  just  the  way  you 
would  like  to  have  it  appear  on  a  finished 
picture. 

In  some  cases,  and  as  is  the  usual  practise, 
excellent  lightning  pictures  are  obtained  by 
waiting  for  a  dark  period  just  after  a  flash, 
and  then  opening  the  camera  shutter,  which 
has  previously  been  set  for  a  time  exposure. 
As  soon  as  the  next  flash  of  lightning  oc- 
curs, the  shutter  is  at  once  closed,  and  the 
plate  then  developed.  This  sounds  simple, 
but  as  Shakespeare  said,  "There  is  many  a 
slip  twixt  the  cup  and  the  lip,"  and  one 
humorous  instance  comes  to  mind  of  an  am- 
bitious lightning  photographer,  who  sud- 
(Continued  on  page  56) 


In  this  Remarkable  Photo  Lightning  of  Many  Kinds — Cha 
Varieties — Are  Shown.    A  Photo  Hard 


n,  Bead,  Forked  and  Ribbon 
to  Beat. 
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"I  ne  views  Herewitn  Show  the  "Hydrophone"  Or 
Super-Sensitive  Sound  Detector  Used  by  the  British 
Navy  In  Clearing  the  Seas  of  U-Boats.  The  Left 
Hand  Photo  Shows  the  Device  Being  Demonstrated 
In  a  Museum,  Where  a  Model  "Sub"  Lies  In  a  Tank 
of  Water.  View  at  Right  Shows  a  Close-Up  of 
Microphone.   


1 


This  invention  was  used  ex- 
ensively  and  successfully  by  the 
British  Navy  during  the  war. 
Wires  lead  to  various  stations 
on  the  ship,  at  which  listeners 
are  posted.  By  this  means  a 
steady  watch  is  kept  and  the  ap- 
proach of  every  undersea  craft 
is  heralded.  One  of  the  photos 
shows  a  model  submarine  in  an 
experimental  tank,  showing  the 
hydrophone  in  the  tank,  while 
the  man  with  the  receivers 
listens  to  the  sounds  from  the 
propeller  which  warn  of  the 
approaching  submarine. 

Practically  all  of  the  British 
ships  were  equipt  with  the  de- 
vice, and  it  is  acknowledged 
that  many  ships  were  saved  by 
means  of  the  instrument,  which 
is  somewhat  like  a  dictagraph, 
i.e.,  a  super-sensitive  telephone 
transmitter  connected  with  a 
low  resistance  telephone  re- 
ceiver. The  sound  detecting 
microphone  is  placed  in  a  sub- 
merged part  of  the  hull. 


lectric  Vi©15ini°V5sfta©s©  si  Marvel 


One  of  the  most  wonderful  musical  in- 
struments ever  perfected # is  the  electrically 
played  violin-virtuoso  shown  herewith. 
Musicians  said  it  could  never  be  done — 
but  it  has  been  accomplisht  at  last,  with  a 
range  of  action  almost,  if  not,  indeed,  actu- 
ally, miraculous. 

The  control  of  both  speed  and  pressure 
of  the  bows  of  the  self  playing  violin  is 
said  to  be  perfect.  Regardless  of  how  fast 
or  slow  the  tempo  the  proper  ratio  of  pres- 
sure is  consistently  maintained.  This  is  ac- 
complished by  means  of  a  small  electric 
motor  possessing  a  speed  of  from  200  to 
6,000  (and  any  intermediate  rate)  revolu- 
tions per  minute,  and  so  constructed  that 
the  amount  of  pressure  applied  to  the  bows 
is  automatically  and  accurately  regulated 
by  the  speed.  Thus  even  the  softest  notes 
are  clear  and  sweet,  while  the  loud  are 


The  Electri 
c  a  I  I  y  Played 
Violin  is  Truly 
a  Wonder  of 
Modern  Sci- 
ence —  It  Was 
Long  Predict- 
ed That  Such 
a  Device 
Could  Not  Be 
Built.  But  It 
Has  —  and 
Sixty  Magnet- 
ically Oper- 
ated Fingers 
Do  the  Work 
—  and  Play 
Better  Than 
Most  Human 
Violin- 
ists. Four 
magnets  Op- 
erate  the 
Bows. 

Illl 


rich  and  sonorous.  Furthermore,  one  by 
one,  there  has  been  added  to  the  Violano- 
Virtuoso  various  devices  for  producing  not 
only  the  staccato,  but  the  arpeggio,  por- 
tamento, pizzicato,  shake,  trill  and  all  other 
musical  variants  peculiar  to  violin  playing. 

Sixty  "fingers"  perform  the  action.  As 
the  contact  cylinder  carrying  the  paper  (fed 
by  a  secondary  cylinder)  revolves,  and  the 
perforations  in  the  music  roll  pass  given 
points,  contact  is  made  with  one  or  more 
of  the  brushes  and  an  electric  current  flows 
to  finger  magnets  resting  over  the  finger 
board.  Each  of  these  magnets  attracts  an 
armature  connected  with  a  finger  operating 
rod  acting  upon  the  violin  strings.  The 
same  current  also  acts  simultaneously  on 
the  bow  action  magnets.  Another  magnet 
produces  the  "staccato"  while  the  tremolo 
{Continued  on  page  56) 
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The  Federal  Agricultural  Agent  up  in 
Litchfield,  Conn.,  being  frequently  called 
upon  to  help  farmers  find  things  they  need- 
ed and  having  no  definite  means  of  knowing 
where  they  were  to  be  had  except  for  gossip 
heard  on  his  rounds,  conceived  the  idea  of 
an  agricultural  survey.  Now,  if  you  want 
to  locate  a  supply  of  seed  corn  or  oats,  a 
grain  binder,  a  pure-bred  bull,  or  some 
young  pigs,  in  any  community  in  five  coun- 
ties in  that  State,  all  you  have  to  do  is  to 
walk  into  the  office  of  the  State  Librarian 
at  Hartford,  run  a  series  of  cards  thru  an 
electric  sorting  machine,  and,  Presto !  you 
have  the  information. 

It  may  sound  a  little  like  the  story  of 
Aladdin's  lamp,  but  it  is  only  big  business 
applied  to  farm  affairs  under  war  stress. 
The  Council  of  Defense  took  up  this  plan 
and  offered  to  back  the  farm  bureaus  to  the 
limit  in  every  county  in.  the  State.  Five  of 
the  eight  counties  began  surveys  early  in 
March,  1918.  Forty  questions,  under  the 
headings  of  area,  crops  harvested  in  1917, 
crops  planted  to  be  harvested  in  1918,  live 
stock  on  hand,  machinery  on  hand,  and  em- 
ployes, were  included  in  the  survey,  and  a 
corps  of  volunteer  farmer  census  enumera- 
tors got  busy.  When  the  survey  was  com- 
pleted the  farm  bureaus  had  a  stack  of  cards 
containing  minute  information   as   to  the 


resources  and  needs  of  every  farm.  An 
electric  sorting  machine  was  installed  in  the 
State  Library,  and  any  fact  disclosed  by 
the  survey  can  be  made  available  bv  throw- 


ing on  an  electric  switch.  The  survey  has 
been  invaluable  by  helping.  Connecticut  to 
mobilize  her  agricultural  forces  for  peace 
needs. 


Push  a  Button — Get  a  Pig!    Sounds  Incredulous,  Does  It  Not?    Yet  Up  in  Connecticut  They 
Have  SuGh  an  Electric  System  in  Operation.    You  Don't  ExacMy  Get  the  Pig  Or  Cow  by 
Pushing  the  Button,  But  You  Do  Obtain  Data  as  to  Where  Yuu  Can  Buy  Them. 
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THE  immediate  ancestor  of  the 
"Mills"  hand  grenade  was  the  '"jam 
tin."  This  was  an  awkward  and 
unreliable  species  of  bomb,  shaped 
like  a  canned  soup  receptable,  with  a 
six-  or  eight-inch  projecting  fuse  intended 
to  burn  four  seconds.  Sometimes  it  ful- 
filled expectations  exactly,  but  more  often 
the  fuse  was  temperamental.  It  went  off 
before  the  time  was  up,  or  sputtered  long 
enough,  after  dropping  in  the  Get  man 
trench,  to  allow  one  of  the  enemy  to  pick 
it  up  and  toss  it  back.  Because,  early  in  the 
fall  of  1915  when  this  crude  weapon  flour- 
ished, bombs  of  any  kind  were  so  scarce 
that  the  soldiers  often  made  their  own,  few 
opportunities  for  dosing  the  enemy  with  his 
own  pills  were  overlooked. 

The  last  day  upon  which  Fritz  monkeyed 
with  "fizzers"  from  the  Allied  trenches 
with  any  degree  of  self-confidence  was 
November  12th,  1915.  That  occasion  taught 
him  that  even  a  "dud"  jam  tin  has  its  lively 
moments. 

For  several  weeks  preceding  the  date 
mentioned  a  French  ordnance  engineer  had 
been  experimenting  with  what  he  termed 
'"instantaneous  fuse."  This  was  made  up, 
wound  in  waxed  thread,  just  like  the  ordi- 
nary fuse  used  in  jam  tins.  The  essential 
and  important  difference  between  the  two 
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Over  a  sixty-kilometer  front  in  the  Ver- 
dun sector  the  bombers  were  assembled  and 
coached  in  the  use  of  this  new  weapon. 
Simultaneously  at  seven  in  the  evening 
"parlies"  started  out  for  the  German  wire. 
Stopping  here,  each  of  the  four  hundred 
bombers  participating  delivered  himself  of 
four  regular  "jam  tin"  grenades  and  four 
of  the  "imitations"  before  scurrying  back. 

Fritz  noted  one  striking  feature  of  the 
engagement.  Many  of  the  Allied  missiles 
landed  "dud" ;  this  probably  was  due  to  the 
extraordinary  inefficiency  of  the  French 
ordnance  department,  concerning  which  the 
German  privates  had  been  told  so  much. 
All  along  the  line  German  defenders  picked 
up  the  imitation  duds  and  lighted  their 
fuses,  intending  to  bomb  the  bombers  with 
French  ammunition. 

The  havoc  that  resulted  was  appalling! 
Each  grenade,  of  course,  exploded  the  in- 
stant it  was  lighted.  Because  a  raid  was  in 
progress,  anyway,  each  individual  accident 
received  no  attention  at  the  moment.  If 
Fritz  saw  Heiney  go  up  in  smoke  while 
handling  a  French  bomb,  he  thought  simply 


exploding  in  the  confined  lane  of  a  trench 
will  kill  three  and  wound  six  soldiers,  it  is 
fairly  safe  to  assume  that  this  simple  trick 
cost  the  Germans  at  least  five  thousand 
men  in  killed  and  wounded!  From  that 
day  forward  it  was  official  practise  in  the 
German  lines  to  let  French  bombs  severely 
alone. 

Another  point  at  which  Allied  wits  bested 
German  scheming  was  at  forecasting  re- 
treats by  the  enemy.  To  civilians,  well- 
posted  with  data  on  the  occasional  ex- 
ploits of  airplane  observers,  this  does  not 
sound  sensational  in  the  least,  but  doubt- 
less to  the  Huns  themselves  the  manner  in 
which  the  Allied  forces  knew  of  the  last 
retreat  in  the  Soissons-Reims  sector  in  time 
to  take  full  advantage  of  it  seemed  little 
less  than  miraculous.  No  matter  what  air- 
men may  say  about  the  photographs  they 
took,  or  the  observations  made  by  telescope 
from  a  'plane,  this  latter  scheme  could  only 
tell  of  a  retreat  actually  under  way — too 
late  for  much  action  by  the  Allies.  On  the 
other  hand,  the  method  described  here  not 
only  would  tell  for  certain,  two  weeks  in 
advance  of  the  first  troop  or  supply  train 
movement,  but  would  mark  off  the  exact 
line  to  be  abandoned,  and  tell  the  depth  to 
which  the  Germans  intended  to  relinquish 
their  hold! 

This  was  done  sim- 
ply by  listening  in  on 
the  unintelligible  gib- 
berish of  German 
trench  wireless  with 
Allied  instruments. 
Ordinarily,  of  course, 
three-fourths  of  the 
signaling  done  in  the 
front  trenches  is  done 


He  Thought  He  De- 
tected Something  That 
Sounded  Just  a  Little 
Like  a  Message!  He 
Wound  the  Phono- 
graph and  Turned  Its 
Speed  Indicator  Down 
So  That  the  Record 
Revolved  Only  a  Few 
Times  a  Minute.  Then 
He  Applied  the  Needle 
Again.  Aha!  There 
Was  Something  There! 


varieties  lay  in  the  fact  that  while  straight 
fuse  fizzed  off  at  the  rate  of  one  and  one- 
half  inches  a  second,  the  instantaneous 
variety  burned  tzventy-six  feet  a  second! 

Without  giving  the  fact  much  publicity, 
several  thousand  jam  tins  identical  in  ap- 
pearance with  the  stock  variety  were  made 
up.  In  every  way  but  one  these  were  the 
same  ;  the  six-inch  fuse  was  instantaneous, 
and  was  made  with  the  end  charred  a  trifle, 
to  look  as  if  the  borrb  had  been  lighted 
and  had  gone  "dud"  after  being  thrown. 


that  Heiney  had  been  too  careless — tough 
luck  for  Heiney,  but  he  would  never  get 
caught  that  way.  A  second  later  another 
trick  bomb  would  send  him  to  join  his  Hun 
Comrade. 

For  several  minutes  after  the  bombers 
reached  their  sheltered  trench  the  explo- 
sions continued  across  No  Man's  Land.  It 
was  estimated  at  the  time  that  a  full  thou- 
sand of  the  grenades  exploded  in  the  hands 
of  German  soldiers  before  anyone  found 
out  the  secret.     Since  the  average  bomb 


by  means  of  tele- 
phone, orders  being 
sent  thru  one  central 
station  by  wire  to  all 
parts  of  the  sector. 

Towards  the  end  of 
the  war,  however,  the 
Germans  began  to  run 
out  of  wire  and  tele- 
phone  instruments. 
They  could  not  replace  them  because  of  a 
lack  of  the  materials.  Therefore  they  be- 
gan to  plan  on  saving  every  instrument  and 
foot  of  wire  when  a  retreat  was  to  be  made. 
They  took  out  the  stations  gradually,  and  as 
they  removed  them  they  set  up  trench  wire- 
less instead.  The  Allies,  after  finding  out 
this  plan,  simply  watched  the  appearance  of 
wireless  sets  where  'phone  stations  had  been  ; 
when  the  wireless  began  to  predominate  it 
was  certain  that  ten  days  or  two  weeks  would 
(Continued  on  page  77) 
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OLD  light  is  one  of  the  wonders  of 
the  modern  age.  Light  without 
heat  seems  like  a  contradiction, 
nevertheless  it  is  a  scientific  fact. 
Since  the  discovery  of  t he  electrical 


Diagram  Illustrating  the  Old  Theory  of  Light 
Produced  by  Electricity.  In  This  Explana- 
tion the  Electron  is  Considered  as  Continu- 
ously Producing  Light  Waves  by  Its  Rota- 
tion. The  Newer  Theory  of  Light  and  Heat 
Waves  is  Shown  at  Fig.  2. 


nature  of  light,  the  possibility  of  trans- 
forming electricity  directly  into  light,  with- 
out the  production  of  heat,  has  been  a 
tempting  goal.  For  centuries,  scientists 
dreamed  of  solving  the  mystery  of  the  fire- 
fly and  the  Aurora  Borcalis,  but  dreamed 
in  vain.  They  saw  light  without  heat  pro- 
duced in  Nature,  but  could  not  produce' 
it  themselves. 

Today  the  discovery  that  light  may  be 
produced  without  heat,  by  means  of  elec- 
trical ionization,  seems  to  be  the  key  to 
the  situation,  and  we  can  only  wonder 
where  it  may  lead  us.  At  the  present  time 
over  96  per  cent  of  all  the  energy  used  in  the 
fifty  million  incandescent  lamps  in  the 
United  States,  instead  of  being  turned  into 
light,  is  wasted  in  the  form  of  heat!  More- 
over the  astonishing  production  of  light 
without  heat  by  ionization  has  given  us  a 
new  view  of  the  relation  between  light  and 
electricity  and  the  great  problem  of  the 
origin  of  light. 

It  used  to  be  thought  that  light  could 
only  be  produced  by  incandescence,  that  is, 
thru  heating  of  a  solid  body  to  white  heat. 
Strange  as  it  may  seem,  the  candle  and 
the  kerosene  lamp  are  really  incandescent 
lights.  The  light  they  give  off  is  due  to 
white-hot  particles  of  carbon  liberated  in 
the  combustion  process.  Even  the  light 
from  an  arc  lamp  is  mainly  due  to  the 
ciater  in  the  positive  carbon  being  heated 
to  incandescence. 

The  fact  that  heat  is  not  the  only  factor 
which  effects  the  production  of  light  can 
be  easily  seen  in  two  ways.  First,  salts  of 
sodium,  potassium  and  lithium  may  be 
thrown  in  the  same  flame  at  exactly  the 
same  temperature,  but  the  first  gives  off 
a  bright  yellow  light,  the  second  a  violet, 
and  the  third,  a  deep  red.  Second,  light  is 
produced  by  an  electric  spark  in  a  partial 
vacuum,  such  as  a  Geissler  tube,  with  little 
or  no  heat  at  all.  In  both  of  these  cases 
the  light  must  be  produced  by  the  breaking 
up  of  the  molecules,  of  the  solid  or  gas, 
into  electrically  charged  particles,  or  ions, 
in  a  manner  to  be  explained  later. 

The  idea  of  using  cold  light  for  illuminat- 
ing purposes  seems  to  have  first  occurred 
to  Nikola  Tesla.  Very  early  in  his  career 
he  suggested  that  the  effects  produced  in 
Geissler  tubes  might  be  utilized  in  that 
way.  Not  until  recent  years,  however,  did 
his  suggestion  bear  fruit  in  the  shape  of 
the  now  famous  Moore  vacuum  tube  light, 
invented  by  McFarland  Moore,  which  pro- 
duces a  fine  soft  light  from  a  glass  tube 
thirty  to  forty  feet  long,  filled  with  carbon 


dioxid.  The  heat  which  this  light  produces 
is  almost  negligible. 

Cold  light  is  a  term  used  to  indicate  lu- 
minous radiation  without  heat  radiation, 
and  that  means  maximum  efficiency,  i.e., 
a  colder  and  a  colder  source.  The  old 
fashioned  kerosene  lamp  wastes  36.4  cal- 
ories of  heat  per  second  for  every  candle- 
power  of  light  produced.  The  gas  mantle 
wastes  11,  and  the  tungsten  lamp  but  from 
1.  to  2.  calories. 

Considering  electric  lights  only,  the  heat 
loss  in  tungsten  lamps  has  been  reduced  by 
the  introduction  of  gases  such  as  nitrogen 
into  the  bulb,  but  arc  lights  have  made  a 
gi eater  development.  The  invention  of  the 
enclosed  arc  reduced  the  heat  loss  without 
reducing  the  illumination.  Then  the  inven- 
tion of  the  flaming  arc  increased  the  illu- 
mination without  increasing  the  tempera- 
ture of  the  arc.  The  latter  is  the  most  in- 
teresting development  because  part  of  the 
light  from  the  flaming  arc  is  cold  light, 
from  the  chemicals  in  the  flame  which  are 
ionized  by  the  electric  current.  The  cold 
light  from  these  ions  plus  the  light  from 
the  incandescent  carbons  makes  the  flam- 
ing arc  nearly  three  hundred  per  cent  more 
efficient  than  the  ordinary  incandescent 
lamp. 

The  first  flaming  arc  appeared  in  1900, 
known  as  the  Bremer  arc,  and  using  car- 
bons impregnated  with  several  chemical 
salts.  Later  Steinmetz  and  Whitney  used 
the  rare  metals  titanium  and  chromium  in 
their  arcs  and  produced  a  still  more  effi- 
cient light.  About  the  same  time  the  mer- 
cury vapor  light  was  invented,  which  gave 
a  brilliant  bluish  white  light  from  the  mer- 
cury ions  in  the  arc.  Later  still  is  the  dis- 
covery by  two  scientists,  Franck  and  Hertz, 
that  an  electric  current  of  only  4  volts,  when 
past  thru  cold  iodin  vapor,  produces  a  faint 
light  of  definite  color.  When  the  voltage 
is  raised  to  twelve,  another  color  is  ob- 
tained. This  is  true  cold  light,  produced 
directly  from  the  molecules  as  they  are 
ionized  by  the  current.  How  this  is  pos- 
sible, and  how  light  and  heat  may  be  pro- 
duced independently  of  each  other,  will  now 
be  shown. 

What  the  actual  source  of  a  light  wave  is 
has  been  one  of  the  mysteries  of  science 
since  the  beginning  of  history.  The  dis- 
covery by  Maxwell,  Hertz  and  others  that 
light  is  an  electro-magnetic  vibration, 
caused  scientists  to  look  for  the  electric 
charges  which  produce  these  waves.  When 
the  electron  was  discovered  it  was  thought 
that  the  solution  had  been  found,  but  there 


was  still  one  great  drawback.  Scientists 
said  that  as  the  electron  revolved  about  its 
axis  in  the  molecule  it  produced  light  waves 
just  like  a  paddle  wheel  in  a  body  of  water. 
But  as  all  molecules  of  all  substances  con- 
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How  "Cold  Light"  May  be  Obtained  by  Ex- 
hausting an  Ordinary  Glass  Tube.  When 
Air  is  Pumped  Out  of  a  Tube  in  Which  There 
is  an  Electric  Spark  Discharge,  a  Stage  is 
Reached  Where  the  Whole  Tube  is  Filled 
with  a  Soft  Luminous  glow — Cold  Light. 


The  New  Theory  of  Light  and  Heat  Waves, 
Which  Says  that  Light  is  Produced  Inter- 
mittently. Here  Light  is  Produced  by  the 
Electron  Jumping  from  One  Orbit  to  Another, 
as  the  Circular  Orbital   Paths  Indicate. 

tain  electrons  which  are  constantly  in  mo- 
tion, then  all  substances  should  give  off 
light  all  the  time.  This  was  ridiculous,  as 
everything  in  the  world  and  the  whole 
universe  would  be  of  a  dazzling  brightness 
like  the  sun. 

The  discoveries  of  today  are  changing 
this  idea  completely.  One  of  the  world's 
greatest  physicists,  Planck,  says  electrons 
cannot  give  off  light  waves  continuously, 
but  emit  definite  quantities  at  intervals. 
This  theory  he  calls  the  quanta  theory,  and 
another  physicist,  Bohr,  says  the  time  the 
light  is  given  off  is  when  the  motion  of  the 
electron  is  suddenly  changed  from  its  nor- 
mal continuous  motion,  by  its  jumping  from 
one  atom  to  another,  or  from  one  orbit 
to  another  about  the  same  atom.  This  is 
a  very  simple  theory,  but  it  is  often  the 
simplest  theory  which  best  explains  the 
facts.  When  trillions  of  trillions  of  elec- 
trons are  doing  this  at  the  same-  time,  the 
light  is  to  all  purposes  continuous.  These 
theories  have  received  added  confirmation 
from  work  done  recently  by  Prof.  Millikan 
of  Chicago  University,  who  gained  fame 
by  his  original  measurements  of  the  elec- 
tron itself. 

The  principle  of  the  new  theory  can  be 
easily  explained  by  an  illustration.  If  a 
ball  is  whirled  in  a  circle  on  the  end  of  a 
string,  the  pull  on  the  string  is  steady  and 
continuous  as  long  as  the  ball  whirls  with 
the  same  speed.  However,  if  the  ball  is 
suddenly  stopt  or  hit  by  something  which 
makes  it  change  its  course,  a  jerk  or  a 
wave  will  be  felt  in  the  string.  Now  an 
electron  does  the  same  thing,  only  the 
jerk  or  wave  is  sent  out  in  all  directions  by 
the  electro-magnetic  field  about  the  elec- 
tron. This  jerk  or  wave  is  the  little  quan- 
tity which  Planck  calls  a  "quanta".  The 
familiar  way  in  which  an  electron  is  pic- 
tured as  continuously  producing  light  waves, 
by  its  rotation,  is  shown  in  Fig.  1,  but  this 
is  wrong  according  to  the  above  theory. 
What  really  must  happen  is  shown  in  Fig. 
2,  where  the  two  circles  represent  different 
orbits  and  the  full  line  represents  the  path 
of  the  electron  jumping  from  one  orbit  to 
another  and  at  the  same  time  emitting  a 
quantity  of  radiation  or  light.  The  way  in 
which  electricity  or  some  other  agency 
causes  this  disturbance  of  the  electron  is 
not  fully  understood. 

The  most  remarkable  thing  about  it  all 
is  that  heat  and  light  waves  may  be  pro- 
duced independently.  A  heat  wave  is  pro- 
duced by  the  vibration  of  the  whole  mole- 
cule or  atom  as  shown  by  the  big  arrows 
and  dotted  wave  line  in  Fig.  2.  And  under 
(Continued  on  page  73) 
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THE  immensity  and  grandeur  of  the 
scale  upon  which  the  visible  universe 
is  fashioned  lies  almost  beyond 
human  comprehension.  To  visualize 
the  vast  extent  of  our  own  solar 
system  which  is  but  a  single  unit  in  the 
system  of  the  stars  wre  may  have  recourse 
to  earthly  standards  of  measurements,  such 
as  the  mile.  But  when  we  desire  to  express 
in  terms  of  units  that  can  be  grasped  by  our 
imagination,  the  distances  of  the  stars  that 
lie  far,  far  beyond,  we  find  that  all  ordi- 
nary standards  of  measurement  become 
utterly  inadequate  for  our  purpose.  For 
the  measurement  of  celestial  distances  with- 
in the  solar  system  the  unit  employed  is 
either  the  familiar  mile  or  kilometer  or  the 
"astronomical  unit,"  which  is  the  mean  dis- 
tance from  the  earth  to  the  sun  (ninety- 
two  million  nine  hundred  thousand  miles  in 
round  numbers). 


Sy  USABJEIL  Mo  ILEWH2 

of  the  U.  S.  Naval  Observatory 

the  earth  to  the  sun,  "the  astronomical  unit," 
would  subtend  an  angle  equal  to  one  second 
of  arc.  This  angle  is  spoken  of  as  the 
parallax  of  the  star.  The  larger  the  paral- 
lax ;  that  is,  the  larger  the  angle  that  the 
astronomical  unit  or  radius  of  the  earth's 
orbit  subtends,  viewed  from  the  star,  the 
nearer  the  star  is  to  us.  The  fact  that  there 
is  no  known  star  within  one  parsec,  or  three 
and  twenty-six  hundredths  light  years,  of  the 
sun  shows  the  immensity  of  the  scale  of  the 
universe  of  stars. 

Before  considering  the  distances  of  the 
stars  and  the  extent  of  the  sidereal  system 
of  which  our  sun  and  his  satellites  form  a 
part,  let  us  undertake  to  express  the  dis- 
tance of  the  sun,  moon  and  planets  from 
the  earth  and  the  extent  of  the  solar  sys- 
tem in  terms  with  wdiich  we  are  familiar. 

The  nearest  to  the  earth  of  all  celestial 
bodies  is  its  satellite,  the  moon.    So  near 


unslackened  at  two  hundred  miles  an  hour. 
An  airpiane  traveling  at  this  rate  would 
circumnavigate  the  earth  in  a  little  over 
five  days  and  would  reach  the  moon  in 
seven  weeks.  A  trip  to  the  sun,  however, 
would  require  fifty-three  years. 

After  traveling  for  fourteen  and  a  frac- 
tion years  we  would  pass  the  orbit  of  Venus 
and  eighteen  years  later  the  orbit  of  Mer- 
cury. If  we  preferred  to  travel  outward 
from  the  earth  in  the  direction  of  Mars  and 
the  outer  planets  instead  of  toward  the  sun, 
more  than  twenty-seven  years  would  elapse 
before  the  orbit  of  Mars  would  be  crost. 
An  airplane  journey  to  Jupiter  would  be 
a  matter  of  more  than  two  hundred  years, 
to  Saturn  four  hundred  and  fifty  years,  to 
Uranus  nearly  one  thousand  years  and  to 
Neptune  about  one  thousand  five  hundred 
years.  To  cross  the  solar  system  on  the 
diameter  of  Neptune's  orbit  would   be  a 


Next  Time  When  You  Are  Impatient  and  Fretting  Because  "Central"  Keeps  You  Waiting  Ten  Seconds  for  a  Connection,  Imagine  That 
Your  Best  Girl  is  on  Neptune.  You  say  "Hello"  and  It  Takes  Exactly  4  Hours  and  2  Minutes  for  "Hello"  to  Get  Up  to  Neptune,  and 
Then  You  Have  to  Wait  4  Hours  More  to  Give  Your  Sweetheart  a  Chance  to  Say  "Hello"  in  Return.  While  If  She  Were  on  Alpha 
Centauri,  It  Would  Take  Your  Voice  Over  Four  Years  to  Get  to  Her  and  an  Equal  Time  for  Her  Voice  to  Get  Back,  Altho  You  Know 

That  Electricity  Travels  at  the  Rate  of  186,324  Miles  a  Second. 


The  unit  of  measurement  employed  for 
distances  beyond  the  solar  system  is  either 
the  light  year  or  more  recently  the  parsec 
which  appears  to  be  rapidly  replacing  the 
light  year  among  astronomers.  A  "light 
year"  is  the  distance  that  light,  with  its 
finite  but  almost  unimaginable  velocity  of 
one  hundred  and  eighty-six  thousand  miles 
per  second,  travels  in  a  year.  It  is  equal  in 
round  numbers  to  sixty-three  thousand 
times  the  distance  from  the  earth  to  the 
sun  or  approximately  six  thousand  billions 
of  miles.  The  parsec  is  equal  to  three 
and  twenty-six  hundredths  (3.26)  light 
years,  and  it  is  approximately  two  hundred 
thousand  times  the  distance  from  the  earth 
to  the  sun.  It  is  "the  distance  of  a  star 
with  the  parallax  of  a  second,"  a  fact  which 
its  name  conveys  to  us.  In  other  words,  at 
the  distance  of  one  parsec  the  distance  from 


is  the  moon  that  if  we  should  make  on  some 
great  plain  a  model  of  the  solar  system  in 
which  the  astronomical  unit,  the  distance 
from  earth  to  sun,  would  be  four  hundred 
feet,  the  distance  between  earth  and  moon 
would  be  only  one  foot.  On  the  same  scale 
the  most  distant  planet  Neptune  would  be 
two  and  one-quarter  miles  away.  In  round 
numbers  the  moon  is  distant  from  us  sixty 
times  the  distance  from  the  earth's  center 
to  its  surface  or  two  hundred  and  forty 
thousand  miles  and  thru  our  great  tele- 
scopes we  see  it  as  it  would  appear  at  a 
distance  of  one  hundred  miles. 

Granted  that  it  were  possible  to  escape 
the  earth's  gravitational  bonds  and  to  travel 
by  our  swiftest  means  of  conveyance,  the 
airplane,  thru  interplanetary  space,  let  us 
consider  how  long  it  would  take  us  to  reach 
the  moon,  sun  and  planets  if  our  speed  were 


journey  of  more  than  three  thousand  years. 
The  sun's  attraction  reaches  far  beyond 
Neptune's  orbit,  however.  There  are  comets 
belonging  to  the  solar  system  compelled  by 
the  sun's  attraction  to  accompany  him  on 
his  travels  thru  space  that  return  periodi- 
cally to  the  immediate  vicinity  of  the  sun 
from  regions  far  beyond  the  orbit  of  Nep- 
tune and  there  is  also  the  possibility  that 
one  or  more  undiscovered  planets  may 
travel  around  the  sun  in  orbits  exterior  to 
Neptune's  orbit. 

Measured  in  terms  of  familiar  units,  such 
as  are  employed  for  the  measurement  of 
distances  on  our  own  planet,  the  extent  of 
the  solar  system  is  tremendously  great. 
Seen  from  Neptune,  the  sun  presents  no 
appreciable  disk.  It  is  in  this  sense  star- 
like to  the  Neptunians,  but  seen  from  Nep- 
tune the  stars  appear  no  more  brilliant  and 


May,  1919 


ELECTRICAL  EXPERIMENTER 


25 


URANUS 

4 


I539YEARS 


NEPTUNE 


I4i  MILLION  YEARS 


ALPW*. 
CENTAURI 


MARS 

222  YCAP. 
£7  YEARS  >J 


963  YEARS 


452  YEARS 


■ 


MOON 

7  WEEKS 


The  Fastest  Vehicle  Known  to  Man  is  the  Airplane.  Supposing  There  Was  Air  Instead  of  a  Vacuum  Between  the  Earth  and  the  Other 
Heavenly  Bodies,  It  Would  Take  an  Airplane  a  Very  Considerable  Time  to  Reach  These  Bodies.  Even  to  the  Moon,  the  Nearest  of 
All  Heavenly  Bodies,  Only  236,000  Miles  Distant,  Seven  Weeks  Would  Be  Consumed  in  Reaching  It  By  Airplane.    To  Reach  Neptune,  It 

Would  Take  1359  Years.    Such  Are  the  Immense  Distances  of  the  Universe. 


therefore  no  nearer  than  they  do  to  us. 

To  Neptune  the  sun,  tho  star-like  in  form, 
supplies  a  very  appreciable  quantity  of  light 
and  heat  (one  nine  hundredth  of  the  amount 
the  earth  receives)  while  the  amount  of 
light  and  heat  that  Neptune  receives  from 
the  nearest  stars  is  entirely  inappreciable. 
When  our  airplane  reaches  Neptune  after 
a  journey  of  one  thousand  five  hundred 
years,  it  is,  as  it  were,  just  clearing  the 
ground  for  its  flight  to  the  stars.  To  cover 
the  intervening  space  to  the  nearest  star, 
traveled  by  light  in  four  and  a  third  years, 
an  airplane  would  require  fourteen  and  a 
half  million  years.  In  that  time  the  solar 
system  itself  would  be  in  some  far  distant 
part  of  the  universe,  for  it  is  speeding  on- 
ward thru  space  at  the  rate  of  twelve  miles 
a  second  or  about  four  astronomical  units 
a  year. 

Changing  now  our  unit  of  measurement 
that  we  may  express  interstellar  distances 
in  comprehensible  numbers,  we  prepare  to 


travel  from  the  earth  to  the  stars  with  the 
velocity  of  light. 

At  this  speed,  one  hundred  and  eighty- 
six  thousand  miles  per  second,  we  circum- 
navigate our  globe  in  one-seventh  of  a  sec- 
ond, reach  the  moon  in  one  and  a  fourth 
seconds  and  the  sun  in  eight  minutes.  In 
a  little  over  four  hours  we  pass  the  orbit 
of  Neptune  and  are  started  on  our  journey 
to  the  stars  penetrating  further  and  further 
into  interstellar  space.  For  a  year  we  travel 
and  reach  not  a  single  star  tho  we  are 
speeding  ever  onward  with  the  velocity  of 
light.  We  have  now  covered  the  distance 
of  one  light  year  which  means  the  waves  of 
light  from  the  sun  we  have  left  behind  must 
travel  for  a  year  before  they  reach  us.  We 
continue  our  journey  and  find  ourselves  next 
at  a  distance  of  one  parsec  from  the  sun. 
We  have  traveled  a  distance  of  approxi- 
mately three  and  a  quarter  light  years,  and 
were  it  possible  to  see  the  earth  as  well  as 
the  sun  at  this  distance,  the  two  would 


appear  to  be  but  one  second  of  arc  apart, 
a  distance  that  requires  the  most  careful 
adjustment  and  manipulation  of  the  tele- 
scope to  measure  accurately.  We  are  still 
one  light  year  distant  from  Alpha  Centauri, 
the  nearest  of  the  bright  stars.  A  few  of 
the  stars  may  now  appear  somewhat 
brighter  than  they  appear  to  us  on  earth,  but 
the  majority  of  the  stars  appear  just  as  we 
see  them  here  on  earth  and  the  forms  of  the 
constellations  remain  practically  unchanged 
in  appearance,  for  we  are  only  beginning 
our  journey  thru  the  sidereal  universe  and 
our  position  in  the  universe  has  only  shifted 
in  a  slight  degree.  If  we  should  continue 
our  journey  to  the  immediate  vicinity  of 
Alpha  Centauri,  we  would  find  that  it  is 
not  like  our  own  sun,  a  single  star,  but  is 
a  binary  star  consisting  of  two  suns  in 
revolution  around  their  common  center  of 
gravity.  The  distance  of  this  binary  sys- 
tem from  the  solar  system  has  been  meas- 
(Continued  on  page  54) 
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THE  IMMENSITY  OF  DISTANCES  IN  THE  UNIVERSE 
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EXTEND  THIS  LINE  FOR 
1.03  MILES 


In  This  Illustration,  We  Are  Trying  to  Convey  to  the  Reader  an  Idea  of  the  Enormous.  Unthinkable  Disfances  of  the  Universe.  If  the  Dis- 
tance from  the  Sun  to  Neptune,  Which  in  Reality  is  2,791  Million  Miles,  is  Represented  By  Seven  Inches  On  This  Scale,  Then  the  Dis- 
tance from  the  Sun  to  the  Nearest  Star,  Alpha  Centauri,  Would  Be.  Slightly  Over  One  Mile.  Note  How  Near  the  Earth  is  to  the  Sun, 
Altho  92  Million  Miles  Away  from  It.  In  Order  to  Show  the  Earth  Without  It  Touching  the  Sun,  It  Was  Necessary  In  This  Drawing  to 
Make  the  Earth  Smaller  Than  Mars.   In  Reality  Mars  is  Smaller  Than  the  Earth.  The  Other  Planets  Are  Shown  in  Their  Correct  Proportions. 
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IN  refineries  of  different  types  there  is 
always  a  possibility  of  some  valuable 
by-products,  waste,  etc.,  being  lost  by 
gases  ascending  the  flue.    This  is  particu- 
larly true  in  the  metal  treating  field.  Here 


This  Power  Plant  Delivers  100,000  Volts  and  .5  Ampere, 
Direct  Current,  for  Precipitating  the  Solid  Particles 
in  Flue  Gases,  Such  as  in  the  Metal  Refining  Field, 
Thus  Saving  as  Much  as  90  Per  Cent  of  the  Flue  Dust. 

it  has  been  found  possible  to  save  solid  and 
liquid  particles  from  the  flue  gases  by  an 
electrical  process.  This  consists  in  passing 
the  gases  thru  tubes  in  which  are  suspended 
insulated  chains  charged  with  high  voltage 
direct  current.     In  passing  thru  the  tube 


the  particles  carried  by  the  gases  become 
electrified  and  are  projected  against  the 
walls  to  the  tubes.  These  tubes  are  ground- 
ed and  thus  the  particles  drop  into  hoppers 
below.  Mechanical  rectifiers  convert  the 
low  voltage  alternating 
current  into  direct 
current. 

An  interesting  appli- 
cation of  this  process 
was  recently  made  in  a 
copper  refinery.  In 
this  particular  installa- 
tion there  is  another 
noteworthy  fact  and 
that  is  the  size  of  the 
generating  and  trans- 
forming unit  used. 

The   treater  tubes 
containing  the  high  ten- 
sion   electrodes  and 
thru  which  the  flu  gases 
pass   are   arranged  in 
six  groups.    The  elec- 
trodes are  suspended  at 
the  top   from  a  rack 
which   provides  ample 
insulation,  and  are  con- 
nected  with  the  high 
tension    direct  -  current 
line  at  the  bottom.  The 
gases  from  the  furnaces 
pass  thru  pipes  13  feet  in  diameter,  a  "Y" 
with  valves  being  provided  so  that  the  gases 
can  be  made  to  go  either  thru  the  treater  or 
directly  to  the  stack  as  desired.    See  figure 
herewith. 


It  is  stated  that  over  90  per  cent  of  the 
flue  dust  can  be  removed  and  that  the  value 
of  the  copper,  zinc  and  other  metals  re- 
covered will  within  a  short  time  pay  for 
the  treating  equipment. 


Interior  of  High  Tension,  Direct  Current,  Electrode 
Chamber  Inside  of  Flue  Tube  Measuring  13   Feet  in 
Diameter.     The    Electrodes    Are    Suspended  Chains 
Which  Carry  the  Charge  When  in  Use. 


The  transformers  are  of  40  kva.  capacity, 
200  volts  low  tension  and  100,000  volts  high 
tension.  To  the  motor-generator  shafts  are 
coupled  the  commutating  rectifiers  for 
transforming  the  high-tension  alternating 
current  into  direct  current. 


The  accompanying  illustration  shows  a 
novel  gyrostatic  bicycle  model  built  by  a 
London  scientific  instrument  maker,  and 
this  machine  will  maintain  its  equilibrium 
for  a  considerable  period  of  time.  Many 
of  us  most  probably  have  seen  the  street 
fakir  shouting  loud  and  longly  about  the 
wonderful  possibilities  of  the  toy  gyroscope, 


The  Gyrostatic  Bicycle  Is  Used 
Extensively  in  School  Labora- 
tories to  Demonstrate  the  Won- 
derful Stabilizing  Power  of  the 
Gyroscope. 


and  the  apparatus  here  shown  duplicates  the 
many  startling  maneuvers  that  the  little 
twenty-five-cent  toy  gyro  performs.  When 
a  gyroscope  balance  wheel  is  spun  rapidly, 
and  providing  the  rim  of  the  wheel  is  suf- 
ficiently heavy  to  give  it  a  good  momentum, 
it  will  be  found  very  difficult  to  shift  the 


bicycle,  or  other  device  on  which  the  spin- 
ning gyro  is  mounted.  To  demonstrate  the 
principle  of  the  gyroscope — which  is  based 
upon  the  fact  that  a  spinning  or  rotating 
mass  tends  to  preserve  its  plane  of  rota- 
tion— all  one  has  to  do  is  to  jack  up  the 
rear  wheel  of  a  bicycle,  and  by  turning  the 
pedals,  cause  this  wheel  to  spin  rapidly. 
Now  hold  the  bicycle  off  the  ground  a 
short  distance,  and  endeavor  to  turn  the 
complete  bicycle  sidewise.  You  will  ex- 
perience a  surprisingly  strong  counter-turn- 
ing effect,  which  tends  to  keep  the  bicycle 
in  its  upright  plane  as  long  as  the  wheel 
spins  at  a  fair  rate  of  speed.  Many  of 
these  gyros  are  electrically  driven ;  also  it 
is  well  to  keep  in  mind  the  fact  that  even 
an  ordinary  bicycle  exerts  some  gyrostatic 
effort,  and  this  has  much  to  do  with  the 
success  of  the  rider  in  maintaing  his  up- 
right position  while  spinning  along  on  two 
wheels  mounted  in  tandem,  that  is,  one  be- 
hind the  other.  You  have  probably  noticed, 
if  you  have  ever  ridden  a  bicycle  that  the 
faster  you  go,  the  easier  it  is  to  maintain 
your  balance.  The  increasing  gyrostatic  ef- 
fect as  the  rotational  speed  of  the  wheels 
increased  was  the  reason. 


ducing  mechanism.  The  cams  and  levers 
which  operate  the  arms  and  head  are  thoroly 
concealed  inside  the  body. 


A  HARD  DRINKER  OF  SOFT 
DRINKS. 

This  little  girl  is  a  soft  drink  demonstra- 
tor and  she  sits  in  show  windows  all  day 
long  pouring  drink  after  drink  of  some 
delicious  beverage  into  the  glass  and  rais- 
ing it  to  her  lips  and  draining  it  with  the 
greatest  ease. 

She  seems  to  like  the  beverage,  for  after 
each  drink  she  nods  her  head  a  couple  of 
times  with  a  happy  smile  which  seems  to 
say,  "My,  that  was  good" ;  then  she  pours 
down  another  one. 

The  figure  is  made  life  size  of  papier 
mache  and  mounted  on  a  tabourette,  which 
contains  the  electric  motor  and  speed  re- 


Drink  Hearty,  Little  Girl.    It's  Only  Some  of 
Willie    Bryan's    Famous    Grape    Juice.  An 
Electric   Motor  Solves  the   Mystery  of  This 
Silent  and  Ever- Drinking  Demonstrator. 
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ELECTRIC  CIGAR  LIGHTER  FOR 
THE  AUTO. 

At  last — a  perfect  electric  cigar  lighter. 
It  should  prove  a  boon  to  motorists.    It  is 

handy  and 
c  onvenient 
— a  1 w ays 
Within 
reach.  The 
burner  tip 
is  made  of 
heavy  wire 
a  n  d  will 
last  indefi- 
n  i  t  e  1  y. 
Burner  lip 
is  protect- 
ed by  a  cap 
not  shown 
in  cut.  This 
neat  a  n  d 
e  f  f  i  c  ient 
cigar  light- 
er is  equipt 
with  5^2  foot  cord,  which  automatically  re- 
winds. The  lighter  is  easily  attached  to  the 
battery  in  the  car  and  costs  practically 
nothing  to  operate. 


Ever  Try  to  Light  a  Cigar 
While  Driving  an  Auto?  This 
Electric  Cigar  Lighter  Does  the 
Trick  Better  Than  Matches  and 
Does   Not  "Blow  Out". 


NEW  MAGNETO  IMPULSE 
STARTER. 

One  of  the  many  reasons  why  the  mag- 
neto is  so  firmly  established  as  the  supreme 
ignition  system  is  the  fact  that  it  does  not 
depend  upon  any  other  unit  or  units  for  its 
electrical  output  and  distribution  of  current. 

The  magneto  transforms  mechanical  en- 
ergy into  electrical  energy.  The  moment 
the  shaft  of  a  magneto-equipt  engine  re- 
volves, the  magneto  begins  to  generate  elec- 
trical energy  for  ignition ;  and,  following 
requirements,  the  higher  the  rate  at  which 
it  is  driven  the  more  intense  are  the  sparks. 

To  facilitate  starting  when  necessary,  the 
magneto  here  shown  can  be  supplied,  with 
an  impulse  starter,  which  automatically 
"speeds  up"  the  magneto  armature  at  the 
exact  moment  of  firing  the  initial  gas  charge 
or  charges,  thus  providing  at  even  low 
speeds  the  full  electrical  capacity  of  the 
magneto. 

In  a  word,  the  impulse  starter  or  coup- 
ling is  a  mechanical  device  for  the  purpose 
of  obtaining  positive  and  efficient  starting, 
without  the  aid  of  batteries  or  a  battery 
system  of  ignition. 

The  impulse  starter  is  located  between 
the  magneto  drive  and  the  armature  ;  when 
the  engine  is  cranked  or  barred  over,  the 
'armature  is  held  stationary,  while  energy 
is  being  stored  up  by  the  compression  of  a 
series  of  springs.  At  a  predetermined  mo- 
ment the  springs  are  released  and  the  arma- 
ture is  given  a  partial  revolution  at  high 
speed.  In  this  way,  intense  sparks  are  pro- 
vided, and  the  engine  given  its  starting 
impulse. 

As  soon  as  the  engine  commences  its 
regular  operation,  or  attains  a  speed  of 
about  120  r.p.m.,  the  impulse  starter  is  auto- 


matically disengaged,  the  "starter"  trans- 
mitting the  driving  energy  to  the  magneto 
as  a  flexible  coupling. 

The  control  of  the  "starter"  is  by  means 
of  a  lever  mounted  on  a  shaft  projecting 
from  the  front  of  the  housing.  The  lever 
is  so  constructed  that  it  can  either  be  op- 
erated by  hand  or  thru  the  medium  of  a 
control  connection. 

The  impulse  starter  is  not  an  attach- 
ment, but  is  provided  only  as  a  part  of  this 
new  magneto. 


ELECTRICALLY  HEATED  PRIMER 
FOR  QUICK  STARTING 
OF  AUTOS. 


HEADLIGHT  DIMMER 

An  Ohio  electric  concern  is  offering  the 
public  a  device  known  as  a  headlight  dim- 
mer for  use  on  Ford  cars 
to  dim  the  headlights  when 
driving  at  night.  This 
dimmer,  it  is  claimed  by 
the  maker,  can  be  at- 
tached to  any  Ford  car  by 
simply  clamping  it  over 
the  steering  post  and  con- 
necting the  wires  to  the 
lighting  circuit.  The  wires 
are  easily  connected,  and 
when  in  use  it  is  said  that 
the  dimmer  will  not  affect 
the  ignition  or  lighting 
system  in  a  detrimental 
way.  The  control  is  made- 
possible  by  means  of  a 
push  and  pull  switch  and  a 
barrel  type  resistance.  It 
is  pointed  out  that  it 
makes  possible  the  use  of 
a  brighter  light  than  can  be  secured  thru 
the  use  of  dimming  lenses,  yet  at  the  same 
times  makes  it  convenient  to  dim  the  lights 
according  to  requirements  of  traffic  laws. 


Here  is  a  Sim- 
ple Electric 
H  e  a  d  light 
Dimmer, 
Something 
Every  Car  Re- 
quires by  Law. 
It  Answers  to 
the  Call  of 
Fords. 


EFFECTIVE  AUTO  SIGNAL. 

In  this  new  electric  auto  signal  there  is 
only  one  signal  box,  which  is  placed  on  the 


STOP 


A  Logical  Design  In 
Electric  Auto  Sig- 
nals, Which  Can  Be 
Seen  from  Front  or 
Rear.  It  is  Controlled 
from  the  Driver's 
Seat  by  Means  of  a 
3-Way  Switch. 


By  Storing  Up  Energy  in  a  Special  Spring  Coupling  De- 
vice,   It    Becomes    Possible   to    Spin    This    Magneto  at 
Starting,  and  Provide  a   Hot  Spark. 


left  rear  fender  (or  body  or  panel  in  the 
case  of  commercial  vehicles  and  trucks). 
This  shows  both  from  the  front  and  rear, 
and  is  visible  day  and  night.  The  left  rear 
fender  is  the  logical  place  for  the  signal, 
as  it  is  seen  by  all  cars  following  from  the 
rear,  or  cars  approaching  from  the  front, 
as  well  as  by  the  traffic  policeman,  who  is 
always  to  the  left  of  cars  ap- 
proaching him. 

The  signal  is  controlled  for 
left,  right,  or  stop  by  a  plainly 
marked,  single  handle,  three-way 
switch  attached  to  the  steering 
column  immediately  below  the 
steering  wheel,  or  in  a  place  most 
accessible  to  the  person  driving. 
It  is  easily  attached,  and  there  are 
no  moving  parts  to  get  out  of 
order.  A  tell-tale  buzzer  indicates 
that  the  signal  is  functioning.  A 
very  slight  amount  of  current 
from  the  lighting  system  of  the 
car  or  dry  cells  is  consumed. 
The  signal  is  easily  installed  on 
the  car  by  any  mechanic. 


This  Electrically  Heated  Primer  Will  Save 
Much  Useless  Cussing  and  Start  Your  Auto 
Engine  in  a  Jiffy.  The  Fuel  is  Heated,  Mixed 
With  Air  and  Vaporized,  Then  Sucked  Into 
the  Engine.    A  Simple  and  Positive  Device. 

The  autoist  usually  thinks  of  a  primer  as 
a  means  of  pumping  fuel  into  the  cylinders 
quickly.  The  master  primer  here  shown  is 
not  a  pump  in  any  sense  of  the  word.  The 
fuel  is  first  heated  boiling  hot,  vaporized  by 
heat  and  mixed  with  air.  Then  drawn  into 
the  cylinders  by  suction  of  the  motor.  The 
suction  draws  only  the  quantity  needed. 
Liquid  gasoline  will  not  explode.  It  must 
be  vaporized.  It  must  have  air  mixed  with 
it  to  make  it  explosive. 

Liquid  fuel  in  large  quantities  carbonizes 
the  engine.  With  the  throttle  of  the  car- 
buretor closed,  the  master  primer  acts  as 
an  auxiliary  carburetor — supplies  the  motor 
with  what  it  needs  in  any  kind  of  weather — 
heated  vapor.  The  heating  coil  draws  20 
amperes,  about  the  same  as  the  horn.  With- 
out it  you  may  turn  a  balky  engine  over  a 
hundred  times. 

To  operate  the  primer  all  one  need  do  is 
just  pull  a  button  on  the  dash.  The  same 
operation  as  choking  the  carburetor.  Pull- 
ing the  button  makes  electrical  contact  and 
opens  the  outlet  valve  of  the  primer.  When 
car  starts  let  go  of  button ;  the  contact  is 
broken  and  valve  shuts  off  automatically. 


NEW  MAGNETIZER  FOR  REMAG- 
NETIZING  FORD  MAGNETOS. 

The  Ford  engine  will  display  a  great  deal 
more  "pep"  if  the  magnets  on  the  magneto 
are  kept  charged.  We  all  know  these  mag- 
nets will  lose  their  magnetism,  which  na- 
turally reduces  the  energy  displayed  by  the 
engine.  The  magnetizer  is  constructed  in 
such  a  way  that  these 
magnets  can  be 
charged  without  tak- 
ing the  engine  apart. 
All  that  is  necessary 
is  to  take  off  the  trans- 
mission cover.  The 
magnets  can  then  be 
charged,  requiring 
only  three  or  four 
seconds  to  each  mag- 
net. This  is  done  by 
connecting  the  magne- 
tizer to  a  well  charged 
6  or  12-volt  battery  or 
a  sufficient  number  of 
dry    cells    in  series. 

Ford    Owners  Will 
Hail    With  Delight 
This  New  Magneto 
Magnetizer. 
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By  M13KOILA  TESLA 

Written  Exclusively  for  The  Electrical  Experimenter 


EVER  since  the  announcement  of 
Maxwell's  electro-magnetic  theory 
scientific  investigators  all  the  world 
over  had  been  bent  on  its  experi- 
mental verification.  They  were  con- 
vinced that  it  would  be  done  and  lived  in 
an  atmosphere  of  eager  expectancy,  un- 


Alternator  of  10,000  Cycles  p.s.,  Capacity  10 
K.W.,  Which  Was  Employed  by  Tesla  in  His 
First  Demonstrations  of  High  Frequency 
Phenomena  Before  the  American  Institute  of 
Electrical  Engineers  at  Columbia  College, 
May  20,   1891.     Fig.  1. 
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usually  favorable  to  the  reception  of  any 
evidence  to  this  end.  No  wonder  then  that 
the  publication  of  Dr.  Heinrich  Hertz's  re- 
sults caused  a  thrill  as  had  scarcely  ever 
been  experienced  before.  At  that  ^^^^^ 
time  I  was  in  the  midst  of  press-  *~~*^— 
ing  work  in  connection  with  the 
commercial  introduction  of  my 
system  of  power  transmission, 
but,  nevertheless,  caught  the  fire 
of  enthusiasm  and  fairly  burned 
with  desire  to  behold  the  miracle 
with  my  own  eyes.  According- 
ly, as  soon  as  I  had  freed  myself 
of  these  imperative  duties  and 
resumed  research  work  in  my 
laboratory  on  Grand  Street,  New 
York,  I  began,  parallel  with 
high  frequency  alternators,  the 
construction  of  several  forms  of 
apparatus nvith  the  object  of  ex- 
ploring the  field  opened  up  by 
Dr.  Hertz.  Recognizing  the  lim- 
itations of  the  devices  he  had 
employed,  I  concentrated  my  at- 
tention on  the  production  of  a 
powerful  induction  coil  but  made  mi^mmm 
no  notable  progress  until  a  happy 
inspiration  led  me  to  the  invention  of  the 
oscillation  transformer.  In  the  latter  part 
of  1891  I  was  already  so  far  advanced  in 
the  development  of  this  new  principle  that 
I  had  at  my  disposal  means  vastly  superior 

tiiqti  frequency 
rv/tcriatar- 
10.000  cycles.  Adjustable  coi>denserV~ 


Leads  to  lecture  roon 


''l.  >  'Ob 't 


primary  i 

Diagram  Illustrating  the  Circuit  Connections 
and  Tuning  Devices  Employed  by  Tesla  in 
His  Experimental  Demonstrations  Before  the 
American  Institute  of  Electrical  Engineers 
With  the  High  Frequency  Alternator  Shown 
in  Fig.  1.     Fig.  2. 

to  those  of  the  German  physicist.  All  my 
previous  efforts  with  Rhumkorf  coils  had 
left  me  unconvinced,  and  in  order  to  set- 
tle my  doubts  I  went  over  the  whole  ground 
once  more,  very  carefully,  with  these  im- 


proved appliances.  Similar  phenomena  were 
noted,  greatly  magnified  in  intensity,  but 
they  were  susceptible  of  a  different  and 
more  plausible  explanation.  I  considered 
this  so  important  that  in  1892  I  went  to 
Bonn,  Germany,  to  confer  with  Dr.'  Hertz 
in  regard  to  my  observations.  He  seemed 
disappointed  to  such  a  degree  that  I  re- 
gretted my  trip  and  parted  from  him  sor- 
rowfully. During  the  succeeding  years  I 
made  numerous  experiments  with  the  same 
object,  but  the  results  were  uniformly  nega- 
tive. In  1900,  however,  after  I  had  evolved 
a  wireless  transmitter  which  enabled  me 
to  obtain  electro-magnetic  activities  of  many 
millions  of  horse-power,  I  made  a  last  des- 
perate attempt  to  prove  that  the  disturb- 
ances emanating  from  the  oscillator  were 
ether  vibrations  akin  to  those  of  light,  but 
met  again  with  utter  failure.  For  more  than 
eighteen  years  I  have  been  reading  treat- 
ises, reports  of  scientific  transactions,  and 
articles  on  Hertz-wave  telegraphy,  to  keep 
myself  informed,  but  they  have  always  im- 
prest me  like  works  of  fiction. 

The  history  of  science  shows  that  theo- 
ries are  perishable.  With  every  new  truth 
that  is  revealed  we  get  a  better  under- 
standing of  Nature  and  our  conceptions 
and  views  are  modified.  Dr.  Hertz  did  not 
discover  a  new  principle.  He  merely  gave 
material  support  to  a  hypothesis  which  had 


/N  this  remarkable  and  complete  story  of  his  discovery  of  the 
"True  Wireless"  and  the  principles  upon  which  transmission 
and  reception,  even  in  the  present  day  systems,  are  based,  Dr. 
Nikola  Tesla  shoivs  us  that  he  is  indeed  the  ""Father  of  the  W  ire- 
less."  To  him  the  Hertz  wave  theory  is  a  delusion;  it  looks  sound 
from  certain  angles,  but  the  facts  tend  to  prove  that  it  is  holloiv 
and  empty.  He  convinces  us  that  the  real  Hertz  waves  are  blotted 
out  after  they  have  traveled  but  a  short  distance  from  the  sender. 
It  follows,  therefore,  that  the  measured  antenna  current  is  no  indi- 
cation of  the  effect,  because  only  a  small  part  of  it  is  effective  at 
a  distance.  The  limited  activity  of  pure  Hertz  wave  transmission 
and  reception  is  here  clearly  explained,  besides  showing  definitely 
that  in  spite  of  themselves,  the  radio  engineers  of  today  are 
employing  the  original  Tesla  tuned  oscillatory  system.  He  shows 
by  examples  with  different  forms  of  aerials  that  the  signals  picked 
up  by  the  instruments  must  actually  be  induced  by  earth  currents — 
not  etheric  space  ivaves.  Tesla  also  disproves  the  "Heaviside  layer" 
theory  from  his  personal  observations  and  tests. 

EDITOR. 


been  long  ago  formulated.  It  was  a  per- 
fectly well-established  fact  that  a  circuit, 
traversed  by  a  periodic  current,  emitted 
some  kind  of  space  waves,  but  we  were  in 
ignorance  as  to  their  character.  He  ap- 
parently gave  an  experimental  proof  that 
they  were  transversal  vibrations  in  the 
ether.  Most  people  look  upon  this  as  his 
great  accomplishment.  To  my  mind  it 
seems  that  his  immortal  merit  was  not  so 
much  in  this  as  in  the  focusing  of  the  in- 
vestigators' attention  on  the  processes  tak- 
ing place  in  the  ambient  medium.  The 
Hertz-wave  theory,  b}'  its  fascinating  hold 
on  the  imagination,  has  stifled  creative  ef- 
fort in  the  wireless  art  and  retarded  it  for 
twenty-five  years.  But,  on  the  other  hand, 
it  is  impossible  to  over-estimate  the  bene- 
ficial effects  of  the  powerful  stimulus  it 
has  given  in  many  directions. 

As  regards  signaling  without  wires,  the 


application  of  these  radiations  for  the  pur- 
pose was  quite  obvious.  When  Dr.  Hertz 
was  asked  whether  such  a  system  would 
be  of  practical  value,  he  did  not  think  so, 
and  he  was  correct  in  his  forecast.  The 
best  that  might  have  been  expected  was  a 
method  of  communication  similar  to  the 


Loi-v  resistance  mairi. 


'Itcrrcator  Friction  Device  i-^H 


Low  resistance  man 


Big  main 


Friction  Device. 


Electric  Transmission  Thru  Two  Wires  and 
Hydraulic  Analog.     Fig.  3. 


heliographic  and  subject  to  the  same  or 
even  greater  limitations. 

In  the  spring  of  1891  I  gave  my  demon- 
^^^^^  strations  with  a  high  frequency 
machine  before  the  American  In- 
stitute of  Electrical  Engineers  at 
Columbia  College,  which  laid  the 
foundation  to  a  new  and  far  more 
promising  departure.  Altho  the 
laws  of  electrical  resonance  were 
well  known  at  that  time  and  my 
lamented  friend,  Dr.  John  Hop- 
kinson,  had  even  indicated  their 
specific  application  to  an  alterna- 
tor in  the  Proceedings  of  the  In- 
stitute of  Electrical  Engineers, 
London,  Nov.  13,  1889,  nothing 
had  been  done  towards  the  prac- 
tical use  of  this  knowledge  and 
it  is  probable  that  those  experi- 
ments of  mine  were  the  first  pub- 
lic exhibition  with  resonant  cir- 
cuits, more  particularly  of  high 
frequency.  While  the  spontane- 
ous success  of  my  lecture  was 
^^^^^  due  to  spectacular  features,  its 
chief  import  was  in  showing  that 
all  kinds  of  devices  could  be  operated 
thru  a  single  wire  without  return.  This 


Reciprocating  piston. 


FricSion.  Dz-wce 


Electric  Transmission  Thru  a  Single  Wire 
Hydraulic  Analog.    Fig.  4. 

was  the  initial  step  in  the  evolution  of  my 
wireless  system.  The  idea  presented  itself 
to  me  that  it  might  be  possible,  under  ob- 
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Oscillator         Transmitting  Hn'rt      a,b,c,d,  forms  of  receivers 


Illustrating    Typical    Arrangements  for 
Collecting  Energy  in  a  System  of  Trans- 
mission Thru  a  Single  Wire.    Fig.  5. 

servance  of  proper  conditions  of  resonance, 
to  transmit  electric  energy  thru  the  earth, 
thus  dispensing  with  all  artificial  conductors. 
Anyone  who  might  wish  to  examine  impar- 
tially the  merit  of  that  early  suggestion 
must  not  view  it  in  the  light  of  present  day 
science.  I  only  need  to  say  that  as  late  as 
1893,  when  I  had  prepared  an  elaborate  chap- 
ter on  my  wireless  system,  dwelling  on  its 
various  instrumentalities  and  future  pros- 
pects, Mr.  Joseph  Wetzler  and  other  friends 
of  mine  emphatically  protested  against  its 
publication  on  the  ground  that  such  idle  and 
far-fetched  speculations  would 'injure  me  in 
the  opinion  of  conservative  business  men. 
So  it  came  that  only  a  small  part  of  what 
I  had  intended  to  say  was  embodied  in  my 
address  of  that  year  before  the  Franklin 
Institute  and  National  Electric  Light  As- 
sociation under  the  chapter  "On  Electrical 


number  of  radical  improvements.  Suitable 
high  frequency  generators  and  electrical  os- 
cillators had  first  to  be  produced.  The 
energy  of  these  had  to  be  transformed  in 
effective  transmitters  and  collected  at  a 
distance  in  proper  receivers.  Such  a  sys- 
tem would  lie  manifestly  circumscribed  in 
its  usefulness  if  all  extraneous  interfer- 
ence were  not  prevented  and  exclusiveness 
secured.  In  time,  however,  I  recognized 
that  devices  of  this  kind,  to  be  most  effect- 
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Dlagram  Elucidating  Effect  of  Large  Capac- 
ity on  One  End.    Fig.  6. 

Resonance."  This  little  salvage  from  the 
wreck  has  earned  me  the  title  of  "Father 
of  the  Wireless"  from  many  well-d;sposed 
fellow  workers,  rather  than  the  invention 
of  scores  of  appliances  which  have  brought 

wireless  trans-  

mission  within 
the  reach  of 
every  young 
amateur  and 
which,  in  a 
time  not  dis- 
tant, will  lead 
to  undertak- 
ings overshad- 
owing in  mag- 
n  i  t  u  d  e  and 
importance  all 
past  achieve- 
ments of  the 
engineer. 

The  popular 
impression  is 
that  my  wire- 
less work  was 
begun  in  1893, 
but  as  a  mat- 
ter of  fact  I 
spent  the  two 
preceding 
years  in  inves- 
tigations, em- 
ploying forms 
of  apparatus, 
some  of  which 
were  almost 
like  those  of 
today.  It  was 
clear  to  me 
from  the  very 
start  that  the 
success  f  ul 
cons  umma- 
tion  could  only 
b  e  brought 
about  by  a 


Transmission  of  Electrical  Energy  Thru  the 
Earth  as  Illustrated  in  Tesla's  Lectures  Be- 
fore the  Franklin  Institute  and  Electric  Light 
Association  in  February  and  March,  1893,  and 
Mechanical    Analog    of   the    Same.     Fig.  7. 

ive  and  efficient,  should  be  designed  with 
due  regard  to  the  physical  properties  of 
this  planet  and  the  electrical  conditions 
obtaining  on  the  same.  I  will  briefly  touch 
upon  the  salient  advances  as  they  were 
made  in  the  gradual  development  of  the 
system. 

The  high  frequency  alternator  employed 
in  my  first  demonstrations  is  illustrated  in 
Fig.  1.  It  comprised  a  field  ring,  with  384 
pole  projections  and  a  disc  armature  with 
coils  wound  in  one  single  layer  which  were 
connected  in  various  ways  according  to  re- 
quirements. It  was  an  excellent  machine 
for  experimental  purposes,  furnishing  sinu- 
soidal currents  of  .from  10,000  to  20,000 
cycles  per  second.  The  output  was  com- 
paratively large,  due  to  the  fact  that  as 
much  as  30  amperes  per  square  millimeter 
could  be  past  thru  the  coils  without  injury. 

The  diagram  in  Fig.  2  shows  the  circuit 
arrangements  as  used  in  my  lecture.  Reso- 
nant conditions  were  maintained  by  means 
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Tesla's  System  of  Concatenated  Tuned  Circuits  Shown   and   Described    in   U.   S.   Patent   No.  568,178  of 
September  22,  1896,  and  Corresponding  Arrangements  in  Wireless  Transmission. 


Tesla's  System  of  Wireless  Transmission* 
Thru  the  Earth  as  Actually  Exposed  in 
His  Lectures  Before  the  Franklin  In- 
stitute and  Electric  Light  Association  in 
February  and  March,  1893.     Fig.  8. 

of  a  condenser  subdivided  into  small  sec- 
tions, the  liner  adjustments  being  effected 
by  a  movable  iron  core  within  an  induct- 
ance coil.  Loosely  linked  with  the  latter 
was  a  high  tension  secondary  which  was 
tuned  to  the  primary. 

The  operation  of  devices  thru  a  single 
wire  without  return  was  puzzling  at  first 
because  of  its  novelty,  but  can  be  readily 
explained  by  suitable  analogs.  For  this 
purpose  reference  is  made  to  Figs.  3  and  4. 

In  the  former  the  low  resistance  electric 
conductors  are  represented  by  pipes  of  large 


The  Forerunner  of 
the  Audio  n  — the 
Most  Sensitive 
Wireless  Detector 
Known,  as  De- 
scribed by  Tesla  in 
His  Lecture  Before 
the  Institution  of 
Electrical  Engi- 
neers, London, 
February,  1892. 
Fig.  9. 


section,  the  alternator  by  an  oscillating 
piston  and  the  filament  of  an  incandescent 
lamp  by  a  minute  channel  connecting  the 
pipes.  It  will  be  clear  from  a  glance  at 
the  diagram  that  very  slight  excursions 
of  the  piston  would  cause  the  fluid  to  rush 

with  high  ve- 
locity thru  the 
small  channel 
and  that  vir- 
tually all  the 
energy  of 
movement 
would  be 
t  ransformed 
into  heat  by 
friction,  simi- 
larly to  that 
of  the  electric 
current  in  the 
lamp  filament. 

The  second 
diagram  will 
now  be  self- 
e  x  p  lanatory. 
Corresponding 
to  the  termi- 
nal capacity  of 
the  electric 
system  an 
elastic  reser- 
v  o  i  r  is  em- 
ployed which 
dispenses  with 
the  necessity 
of  a  return 
pipe.  As  the 
piston  oscil- 
lates the  bag 
expands  and 
contracts,  and 
the  fluid  is 
made  to  surge 
thru  the  re- 
stricted pas- 
sage with  great 
speed,  this 
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resulting  in  the  generation  of  heat  as  in  the 
incandescent  lamp.  Theoretically  consid- 
ered, the  efficiency  of  conversion  of  energy 
should  be  the  same  in  both  cases. 

Granted,  then,  that  an  economic  system 
of  power  transmission  thru  a  single  wire  is 


Tesla's  four  circuit  £ 
tunnd  n/re/ess  system 
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L 

/ierfz  wave  system 


Tesla's    Four    Circuit    Tuned    System  Con- 
trasted   With    the   Contemporaneous  Hertz- 
wave  System.     Fig.  11. 

practicable,  the  question  arises  how  to  col- 
lect the  energy  in  the  receivers.  With  this 
object  attention  is  called  to  Fig.  5,  in  which 
a  conductor  is  shown  excited  by  an  oscil- 
lator joined  to  it  at  one  end.  Evidently,  as 
the  periodic  impulses  pass  thru  the  wire, 
differences  of  potential  will  be  created  along 
the  same  as  well  as  at  right  angles  to  it 
in  the  surrounding  medium  and  either  of 
these  may  be  usefully  applied.  Thus  at  a, 
a  circuit  comprising  an  inductance  and  ca- 
pacity is  resonantly  excited  in  the  trans- 
verse, and  at  b,  in  the  longitudinal  sense. 
At  c,  energy  is  collected  in  a  circuit  parallel 
to  the  conductor  but  not  in  contact  with  it, 
and  again  at  d,  in  a  circuit  which  is  partly 
sunk  into  the  conductor  and  may  be,  or 
not,  electrically  connected  to  the  same.  It 
is  important  to  keep  these  typical  disposi- 
tions in  mind,  for  however  the  distant  ac- 
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Arrangements  of  Directive  Circuits 
Described  in  Tesla's  U.  S.  Patent  No. 
613,809  of  November  8,  1898,  on 
"Method  of  and  Apparatus  for  Con- 
trolling Mechanism  of  Moving  Ves- 
sels or  Vehicles."    Fig.  12. 


tions  of  the  oscillator  might  be  modified 
thru  the  immense  extent  of  the  globe  the 
principles  involved  are  the  same. 

Consider  now  the  effect  of  such  a  con- 
ductor of  vast  dimensions  on  a  circuit  ex- 
citing it.  The  upper  diagram  of  Fig.  6  il- 
lustrates a  familiar  oscillating  system  com- 
prising a  straight  rod  of  self-inductance  2L 
with  small  terminal  capacities  cc  and  a  node 
in  the  center.  In  the  lower  diagram  of  the 
figure  a  large  capacity  C  is  attached  to  the 
rod  at  one  end  with  the  result  of  shifting 
the  node  to  the  right,  thru  a  distance  cor- 
responding to  self-inductance  X.  As  both 
parts  of  the  system  on  either  side  of  the 
node  vibrate  at  the  same  rate,  we  have  evi- 
dently, (L  +  X)  c  =  (L  —  X)  C  from 
C  —  c 

which  A'  =  L   .    When  the  ca- 

C  +  c 

pacity  C  becomes  commensurate  to  that  of 
the  earth,  X  approximates  L,  in  other 
words,  the  node  is  close  to  the  ground  con- 
nection. The  exact  determination  of  its 
position  is  very  important  in  the  calcula- 
tion of  certain  terrestrial  electrical  and 
geodetic  data  and  I  have  devised  special 
means  with  this  purpose  in  view. 

My  original  plan  of  transmitting  energy 
without  wires  is  shown  in  the  upper  dia- 
gram of  Fig.  7,  while  the  lower  one  illus- 
trates its  mechanical  analog,  first  publisht 
in  my  article  in  the  Century  Magazine  of 
June,  1900.  An  alternator,  preferably  of 
high  tension,  has  one  of  its  terminals  con- 
nected to  the  ground  and  the  other  to  an 
elevated  capacity  and  impresses  its  oscil- 
lations upon  the  earth.  At  a  distant  point 
a  receiving  circuit,  likewise  connected  to 
ground  and  to  an  elevated  capacity,  collects 
some  of  the  energy  and  actuates  a  suitable 
device.  I  suggested  a  multiplication  of 
such  units  in  order  to  intensify  the  effects, 
an  idea  which  may  yet  prove  valuable.  In 
the  analog  two  tuning  forks  are  provided, 
one  at  the  sending  and  .the  other  at  the  re- 
ceiving station,  each  having  attached  to  its 
lower  prong  a  piston  fitting  in  a  cylinder. 
The  two  cylinders  communicate  with  a 
large  elastic  reservoir  filled  with  an  incom- 
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ffesulranf  cwr&tl  ftirvugri  ear  ill 

Diagram  Exposing  the  Fallacy  of  the  Gliding 
Wave    Theory    as    Propounded    in  Wireless 
Text   Books.     Fig.  13. 

pressible  fluid.  The  vibrations  transmitted 
to  either  of  the  tuning  forks  excite  them 
by  resonance  and,  thru  electrical  contacts 
or  otherwise,  bring  about  the  desired  re- 
sult. This,  I  may  say,  was  not  a  mere 
mechanical  illustration,  but  a  simple  rep- 
resentation of  my  apparatus  for  submarine 
signaling,  perfected  by  me  in  1892,  but  not 
appreciated  at  that  time,  altho  more  effi- 
cient than  the  instruments  now  in  use. 

The  electric  diagram  in  Fig.  7,  which 
was  reproduced  from  my  lecture,  was 
meant  only  for  the  exposition  of  the  prin- 
ciple. The  arrangement,  as  I  described  it 
in  detail,  is  shown  in  Fig.  8.  In  this  case 
an  alternator  energizes  the  primary  of  a 
transformer,  the  high  tension  secondary  of 
which  is  connected  to  the  ground  and  an 
elevated  capacity  and  tuned  to  the  imprest 
oscillations.  The  receiving  circuit  consists 
of  an  inductance  connected  to  the  ground 
and  to  an  elevated  terminal  without  break 
and  is  resonantly  responsive  to  the  trans- 
mitted oscillations.  A  specific  form  of  re- 
ceiving device  was  not  mentioned,  but  I 
had  in  mind  to  transform  the  received  cur- 
rents and  thus  make  their  volume  and  ten- 
sion suitable  for  any  purpose.     This,  in 


substance,  is  the  system  of  today  and  I  am 
not  aware  of  a  single  authenticated  in- 
stance of  successful  transmission  at  con- 
siderable distance  by  different  instrumen- 
talities.   It  might,  perhaps,  not  be  clear  to 
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Fig.  14.  Diagram  Explaining  the  Re- 
lation Between  the  Effective  and  the 
Measured   Current   in   the  Antenna. 

those  who  have  perused  my  first  descrip- 
tion of  these  improvements  that,  besides 
making  known  new  and  efficient  types  of 
apparatus,  I  gave  to  the  world  a  wireless 
system  of  potentialities  far  beyond  any- 
thing before  conceived.     I  made  explicit 
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Fig.  15.  Illustrating  One  of  the  General  Evi- 
dences Against  the  Space  Wave  Transmission. 

and  repeated  statements  that  I  contem- 
plated transmission,  absolutely  unlimited  as 
to  terrestrial  distance  and  amount  of  en- 
ergy. But,  altho  I  have  overcome  all  ob- 
stacles which  seemed  in  the  beginning  un- 
surmountable  and  found  elegant  solutions 
of  all  the  problems  which  confronted  me, 
yet,  even  at  this  very  day,  the  majority  of 
experts  are  still  blind  to  the  possibilities 
which  are  within  easy  attainment. 

My  confidence  that  a  signal  could  be 
easily  flashed  around  the  globe  was 
strengthened  thru  the  discovery  of  the  "ro- 
tating brush,"  a  wonderful  phenomenon 
which  I  have  fully  described  in  my  address 
before  the  Institution  of  Electrical  Engi- 
neers, London,  in  1892,  and  which  is  illus- 
trated in  Fig.  9.  This  is  undoubtedly  the 
most  delicate  wireless  detector  known,  but 
for  a  long  time  it  was  hard  to  produce  and 
to  maintain  in  the  sensitive  state.  These 
difficulties  do  not  exist  now  and  I  am  look- 
ing to  valuable  applications  of  this  device, 
particularly  in  connection  with  the  high- 
speed photographic  method,  which  I  sug- 
gested, in  wireless,  as  well  as  in  wire,  trans- 
mission. 

Possibly  the  most  important  advances  dur- 
ing the  following  three  or  four  years  were 
my  system  of  concatenated  tuned  circuits 


Two  forms  ofgrounded  circuits  equally  effective. 


Transmitter     Transmitter  or  receiver 


Fig.  16.    Showing  Unimportance  of  Relative 
Position  of  Transmitting  and  Receiving  An- 
tennae   in    Disproval    of    the  Hertz-wave 
Theory. 

and  methods  of  regulation,  now  universally 
adopted.  The  intimate  bearing  of  these  in- 
ventions on  the  development  of  the  wireless 
art  will  appear  from  Fig.  10,  which  illus- 
(Continued  on  page  61) 
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Novel  Geimersitoir© 


IMAGINE  yourself  wearing  a  set  of  head 
receivers  and  a  telephone  transmitter 
and  listening  to  a  voice  saying,  "1  am 
right  over  R  7  and  your  shells  arc  all  burst- 
ing 'short.'  Increase  range  50  yards."  That 
was  the  experience  of  American  radio  oper- 


landing  gear  of  each  'plane,  so  that  the  air 
"back-wash"  of  the  propeller  drives  a  small 
two-blade  wooden  fan  on  the  generator 
shaft.  Thus  the  generator  runs  whenever 
the  'plane  is  in  motion,  and  also  while  it  is 
on  the  ground  with    the    engine  running. 


originally  mounted  on  a  light  metal  frame 
carrying  a  voltmeter,  fuses  and  terminals. 
Quite  recently  an  aluminum  carrying-case 
was  developed  which  was  watertight  when 
closed.  All  the  switches,  fuses,  etc.,  are 
mounted  inside. 


Ground  Officers  of  the  U.  S.  Army  Talking  to  Airplanes  in 
Flight   by    Means   of    Wireless    Telephone.     The  Range 
of  Such  Communication  Has  Recently  Been  Increased  to 
150  Miles  by  Official  Test. 


Above: — Spring  Cradle  Suspension  of  the  Wireless  Generators  Used  on 
U.  S.  Naval  Submarine  Chasers  and  Destroyers,  to  Eliminate  the  Trans- 
mission of  the  Humming  Sound  Produced  by  Their  Operation,  to  the  Steel 
Hull  of  the  Vessel  and  Its  Subsequent  Interception  by  a  Lurking  U-boat. 
The  Sub-sea  Sound  Detector  Used  by  the  German  Submarines  Was  so 
Sensitive  That  This  Precaution  Was  Necessary. 

At  Right: — Lower  Right-hand  View  Shows  the  Wind-driven  Airplane 
Radio  Generator  Developed  During  the  War.  Its  Speed,  of  Course,  Varies 
with  the  Velocity  of  the  'Plane  and  How  Its  Voltage  Is  Maintained 
Constant  with  Variable  Speed  Is  One  of  the  Interesting  Problems  That 
Radio   Engineers   Had  to  Solve   Before  Anything    Else  Could   Be  Done. 


ators  during  the  latter  part  of  the  war,  for 
radio  telephone  sets  were  developed  that 
enabled  men  on  the  ground  to  talk  with  air- 
planes flying  over  the  enemy  lines  and  aim 
the  guns  according  to  their  directions. 

An  essential  feature  of  the  radio  tele- 
phone set  is  a  small  generator  to  deliver 
direct  current  at  from  275  to  350  volts.  For 
airplane  use,  these  generators  also  delivered 
current  at  25  volts.    One  is  mounted  on  the 


Constant  voltage  with  variable  speed  is  se- 
cured by  an  ingenious  arrangement  of  dif- 
ferential fields  controlled  by  a  two-element 
vacuum  tube  mounted  in  the  stream-line 
housing  of  the  generator. 

At  stations  on  the  ground  or  on  ship- 
board, power  is  taken  from  storage  bat- 
teries, and  here  a  small  dynamotor,  driven 
by  10-volt  current,  gives  the  required  high 
voltage.    In  the  held  one  of  these  sets  was 


A  submarine  chaser  often  lies  motionless, 
waiting  for  a  U-boat  to  stick  its  nose  above 
the  surface.  So  sensitive  are  the  listening 
devices  on  the  submarines  that  even  the 
slight  hum  of  one  of  these  dynamotors, 
transmitted  to  the  chaser  hull,  would  be- 
tray its  position.  Hence  the  dynamotors 
furnished  to  the  Navy  are  mounted  in  a 
cradle  of  coil  springs  as  here  illustrated. 
Photos  courtesy  Westinghouse  E.  &  M.  Co. 
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The  six-step  audion  amplifier  set  here 
shown  represents  the  latest  development  in 
amplifiers,  and  its  intensifying 
qualities  are  enormously  in 
excess  of  any  similar  appa- 
ratus produced  heretofore. 
Under  ordinary  conditions, 
this  set  will  amplify  1,000,000 
times,  so  it  is  especially  well 
adapted  for  use  in  connection 
with  the  reception  of  the  very 
weak  signals  set  up  by  the 
small  portable  transmitters 
used  in  modern  warfare.  As 
a  matter  of  fact,  the  set  has 
been  designed  strictly  with  an 
eye  towards  military  field 
work,  and  similar  purposes, 
and  has  already  proved  its  ef- 
ficiency along  such  lines.  An 
entirely  new  departure  in  de- 
sign is  seen  in  the  fact  that 
only  one  "A"  battery,  and  one 
"B"  battery  are  employed.  In 
addition,  these  batteries  are 
practically  free  of  adjustment, 
which  greatly  enhances  the 
value  of  this  set,  and  is  a 
unique  feature  in  amplifier 
construction. 

In  connection  with  the  above 
apparatus,  it  may  be  men- 
tioned that  the  success  of  the 


ign< 

French  armies  was  in  part  due  to  the  won- 
derful results  achieved  with  such  amplifiers 


"The  Most  Powerful  Vacuum  Tube  Amplifier  Now  Standardized  and  Bui 
It    Is   a    Six-stage   Amplifier    and    Possesses    an    Amplifying  Power 
1,000,000  Times.    It  Solved  Many  Knotty  Problems  During  the  War. 


lues 

on  the  various  battle-fronts.  Amplifiers 
using  as  many  as  nine  steps  were  employed 
with  marked  success  in  trench 
communication,  aerial  com- 
munication, and  similar  work. 

In  the  lower  left-hand  cor- 
ner of  the  panel  is  mounted  a 
simple  two-way  switch,  by 
means  of  which  the  first  bulb 
can  be  made  either  a  detector 
for  radio  signals  or  the  first- 
step  amplifier  for  audio-fre- 
quency currents.  When  used 
as  a  detector,  the  connections 
from  the  tuner  are  made  to 
the  upper  pair  of  external 
binding  posts.  When  used  as 
an  amplifier,  the  connections 
from  the  detector  (or  the 
two-ground  terminals,  in  case 
one  is  receiving  conduction  or 
induction  currents  thru  the 
earth)  are  made  to  the  lower 
pair  of  external  binding  posts. 
To  the  other  pair  of  binding 
posts  is  connected  the  six-volt 
storage  battery. 

The  telephone  cord  ter- 
minates in  a  plug,  which  can 
be  plugged  into  the  third, 
fourth,  fifth  or  sixth  jack 
cord  to  the  degree  of  ampli- 
fication which  is  desired. 
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,dl©pte  MunMlipIleix  Radii© 


THE  recent  announcement  that  the 
Government  had  decided  to  adopt  the 
multiplex  system  of  radio  telegraphy 
and  telephony,  makes  possible  some  entirely 
new  methods  of  communication. 

The  multiplex  radio  system  is  a  complex 
one.  The  multiplex  system  of  ordinary 
telegraphy  permits  the  sending  and  receiv- 


ing of  eight  different  messages  on  one  wire 
at  the  same  time.  Thus  it  may  be  seen 
what  a  great  advantage  it  holds  over  the 
old  method  of  Morse  telegraphy. 

Radio  messages  are  sent  by  the  same 
method.  The  trans-Atlantic  Radio  Room 
in  the  Navy  Department  illustrated  here- 
with is  completely  equipt  with  a  multiplex 


radio  outfit.  By  this  new  system  Secre- 
tary Daniels  is  able  to  keep  in  communica- 
tion with  several  vessels  out  at  sea  'at  the 
same  time.  Likewise,  President  Wilson,  on 
his  voyage  to  France,  was  able  to  keep  in 
immediate  communication  with  Washing- 
ton. 

This  photograph  is  the  first  to  be  re- 
leased showing  the  trans-Atlantic  Radio 
Operating  Room  of  the  Navy  Department. 

This  is  the  receiving  room  of  the  radio 
station  in  the  Navy  Department.  Four  re- 
ceiving machines  constitute,  with  the  four 
perforating  machines,  one  complete  unit  of 
multiplex  radio-telegraphy.  As  a  result, 
four  messages  may  be  sent  and  four  re- 
ceived over  one  antenna  at  the  same  time. 


RADIO    LINKS    3,000    MILES  BE- 
TWEEN OMSK  AND  LYONS. 

Omsk,  in  which  are  centered  the  hopes 
for  the  rebuilding  of  a  new  Russia,  after 
months  of  isolation,  is  now  actively  in  wire- 
less communication  with  the  outside  world. 
Hourly  reports,  containing  a  complete  news 
service,  are  received  in  Omsk  direct  from 
the  French  wireless  station  at  Lyons, 
France.  Outgoing  communication  will  be 
inaugurated  soon. 

From  Omsk  to  Lyons  is  3,000  miles  on 
a  direct  air  line  over  Bolshevik  Russia  and 
Central  Europe.  Omsk  is  about  midway 
between  the  Atlantic  and  Pacific  oceans. 


A  Recent  Photo  Taken  of  the  U.  S.  Navy  Department's  Trans- Atlantic  Radio  Operating 
Room.    Multiplex  Radio  Signaling  Is  Now  Carried  on  in  Both  Directions  across  the  Ocean. 


AN  OMISSION. 

We  wish  to  state  that  credit  for  the 
photographs  accompanying  the  article  en- 
titled "The  City  of  Splendid  Night"  by 
Amos  Stote,  publisht  in  the  January,  1919, 
issue,  should  have  been  given  to  the  New 
York  Edison  Co. 


'Fiean 


UNDOUBTEDLY  the  radio  amateur 
and  experimenter  has  often  wondered 
what  form  of  audion  or  vacuum  de- 
tector and  amplifier  was  being  used  both 
by  the  American  and  European  armies. 
Thru  the  courtesy  of  Dr.  Lee  de  Forest,  we 
are  enabled  to  show  herewith  the  standard 
form  of  three-electrode  audion  in  use  by 
the  French  Army  signal  corps,  as  well  as 
by  the  French  Navy,  and  also  the  standard 
form  of  three-electrode  audion  in  use  by 
the  United  States  Army  Signal  Corps. 

As  we  have  heard  but  very  little  concern- 
ing the  French  and  other  European  wire- 
less apparatus  for  several  years,  owing  to 
the  war  conditions  existing,  we  find  consid- 
erable interest  in  the  French  type  of 
vacuum  bulb  detector  and  amplifier,  and  so 
we  will  consider  it  first. 

As  the  illustration  shows  it  comprises  a 
spherical  form  of  glass  bulb,  which  is 
eventually  pumped  out  to  a  very  high  de- 
gree of  vacuum.  One  thing  decidedly  no- 
ticeable about  both  the  French  and  Ameri- 
can tubes,  is  the  simplified  and  highly  im- 
proved form  of  base  which  incorporates 
four  contact  pins,  which  form  a  juncture 
with  four  sockets  in  the  bayonet-joint  re- 
ceptacle supporting  the  audion.  Two  of 
the  contact  pins  lead  to  the  incandescent 
filament,  while  the  other  two  connect  to  the 
grid  and  the  plate  respectively.  It  is  thus 
but  a  moment's  work  to  snap  a  bulb  out  of 
its  socket  and  replace  it  with  another  one. 

The  French  audion  is  unique  in  its  gen- 
eral design,  as  will  be  noted  from  the  ac- 
companying illustration,  the  filament  being 
in  the  form  of  a  fine  straight  wire  passing 
thru  the  center  of  the  grid,  which  takes  the 
form  of  a  helical  coil  of  non-oxidizing  wire. 
Outside  of  the  helical  grid,  we  find  the 
wing  or  plate  element,  which  is  made  in  the 
form  of  a  small  cylinder  or  tube.  Each  of 
the  three  distinct  elements  comprising  the 
audion  are  spaced  about  3/32  inch  apart.  It 


is  stated  on  good  authority 
that  during  the  war  the 
French  Government  manu- 
factured five  thousand  of 
these  audion  bulbs  every 
day,  or  almost  two  million 
of  them  in  a  year.  This 
rate  of  audion  production 
was  carried  on  during  the 
last  two  years  of  the  war. 
The  French  bulb  here 
shown  is  particularly  in- 
teresting as  being  efficient 
and  suitable  in  all  three 
functions,  —  detector,  am- 
plifier and  oscillator. 

The  Standard  United 
States  Army  type  of  three- 
electrode    audion  here 
shown  comprises  filament, 
grid  and  plate,  rigidly  se- 
cured in  place  in  the  man- 
ner indicated.  Particular 
attention  has  been  given  in 
this  design  to  the  manner 
of  supporting  the  inverted 
"V"  type  filament  as  well 
as  the  grid  and  plate  ele- 
ments, so  that  as  a  matter 
of  fact  these  rugged  bulbs 
can    be    handled  without 
any  particular  pains,  and 
none  of  the  electrode  ele- 
ments can  move  as  they  could  in  the  older 
types.     A  still  better  construction   is  in- 
volved in  a  modified  and  improved  form 
of  audion  being  developed  for  the  United 
States  Signal  Corps  by  Dr.  de  Forest.  It 
will  be  seen  how  the  plate  member  is  bent 
into  the   shape  of  an   inverted  "U"  and 
rigidly  secured  by  two  wire  members  se- 
curely  molded   or    fused    into   the  glass 
stem.     The    fine    wire    grid    is  securely 
mounted  in  place  inside  of  the  plate  mem- 
ber on  two  upright  wire  legs  as  shown,  and 


At  the  Left — U.  S.  Army  and  Navy  Type  de  Forest  Audion. 
At  Right — the  Famous  French  Type  of  Three  Electrode 
Audion,  Five  Thousand  of  Which  Were  Manufactured  Every 
Day  during  the  Last  Year  of  the  War.  It  Serves  as  Detector, 
Amplifier  and  Oscillator. 

the  top  of  the  filament  is  anchored  and  sup- 
ported by  a  third  wire  secured  in  the  glass 
stem.  There  is  still  a  slight  chance  for  a 
little  movement  between  the  electrode  ele- 
ments in  this  detector,  and  in  the  improved 
form  aforementioned  and  which  is  now 
being  developed  and  perfected,  the  filament, 
grid  and  plate  are  still  further  strength- 
ened, so  that  no  matter  how  much  the  bulb 
is  jarred  or  shaken,  no  variation  whatsover 
can  occur  in  the  spacing  between  any  two 
of  the  three  electrodes. 
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DURING  the  war  the  vacuum  tube 
has  gone  into  very  extensive  use  in 
radio  communication  and  other 
allied  electrical  fields.  The  regener- 
ative circuits  used  until  now  have 
been  found  satisfactory.  However,  certain 
improvements  were  discovered  and  it  is 
the  privilege  of  the  writer  to  give  the  re- 
sults of  some  of  these  improvements  that 
were  made  on  regenerative  vacuum  tube  cir- 
cuits for  the  reception  of  long  distance  sta- 
tions using  long  wave  lengths. 

One  of  the  schemes  tried  by  the  writer 
was  to  couple  the  grid  to  the  plate  of  the 
vacuum  lube  directly  in  the  antenna  system 
of  the  oscillating  circuit,  in  order  that  hete- 
rodyne method  of  reception  might  be  ac- 
complished with  maximum  efficiency.  For 
this  work  it  was  essential  to  construct  a 
coupled  magnetic  system  in  order  to  accom- 
plish the  desired  effects  and  the  accom- 
panying photograph  shows  a  special  type 
of  inductive  coupler  utilized  thruout  these 
experiments.    It  will  be  noted  from  the 


Fig.  1 


This  New  Audion  Regenerative  Circuit  Util- 
izes a  Five  Coil  Loose  Coupler,  Which  Is 
Described  in  Detail  by  the  Author.  By  This 
Arrangement  the  Grid  and  Plate  Circuits 
Are  Coupled  Magnetically.  There  Are  Two 
Secondary  Coils  Which  Form  a  Variometer. 

photograph  that  the  primary  winding  con- 
sists of  two  distinct  coils  wound  on  the 
same  tube  and  in  the  same  direction.  The 
third  coil  which  is  swung  on  a  pivoted  arm 
as  indicated  moves  into  the  magnetic  field 
of  one  of  these  coils.  The  secondary  of 
the  coupler  also  consists  of  two  coils,  mov- 
ing one  inside  of  the  other,  thus  comprising 


SAMUEL*  B0  COHUXM 


This    Circuit    for    a    Regenerative  Vacuum 
Tube   Is   Similar  to  That  Given    in    Fig.  2, 
and  Needs  no  Special  Comment. 

a  variometer.  The  coupling  of  both  of 
these  coils  can  be  changed  at  will,  both 
within  the  main  primary  and  outside  of  the 
primary.  This  was  essential  in  order  to 
eliminate  the  use  of  switches  for  the  con- 
trol of  the  inductance  of  the  coils. 

The  coils  were  built  with  great  care,  in 
order  to  eliminate  the  undesirable  oscilla- 
tions produced  within  the  coil  circuits,  due 
to  the  inherent  distributed  capacity  of  the 
coils. 

A  circuit  giving  remarkable  results  in  am- 
plifying received  signals  is  that  shown  in 
Fig.  1.  The  main  inductance  Li  is  the  main 
primary  connected  in  series  with  the  small 
coil  wound  on  the  same  tube  L4,  which  is 
thereafter  connected  to  the  ground  as  in- 
dicated. L;  and  L.i,  which  comprises  the 
secondary  of  the  coupler  are  connected  in 
a  variometer  manner  as  indicated.  The 
joint  point  of  these  coils  is  connected  to 
the  filament  terminal  of  the  vacuum  tube. 
The  end  of  the  coil  is  linked  to  the  battery 
B,  of  the  plate,  while  coil  L?  is  connected 


ROGERS  UNDERGROUND  ANTENNA 
Since  the  publication  of  the  Rogers 
underground  antenna  in  our  March  issue 
we  have  been  flooded  with  letters  from 
amateurs  all  over  the  country  who  desire 
to  have  further  information  on  this 
wonderful  radio  development.  The  stand- 
ard question  asked  by  most  of  these  cor- 
respondents is,  how  large  is  the  antenna, 
how  to  connect  it,  etc.  In  a  few  words, 
we  might  say  that  a  satisfactory  method 
is  to  use  about  100  to  300  feet  of  ordinary 
standard  automobile  rubber  cable,  bury- 
ing same  in  a  3-foot  earth  trench.  The 
cable  is  then  covered  up  entirely.  One 
end  is  insulated,  the  other  end  goes  to 
the  instruments  taking  the  place  of  the 
former  aerial. 

In  our  next  issue  we  shall  have  a  com- 
prehensive article  specially  prepared  for 
amateurs  on  the  Rogers  Underground 
System. — Editor. 


In  This  Audion  Circuit,  the  Plate  and  Grid 
Are  Coupled  Magnetically  Thru  Coil  L;,  and 
the  Central  Tap  Should  Be  Accurately  Taken 
Off. 


to  the  tertiary  coil  L=,  which  coil  is  the 
one  mounted  on  the  moving  arm  as  indi- 
cated on  the  right  of  the  photograph.  Coils 
L5  and  L4  are  coupled  magnetically  and 
electrostatically  thru  the  condenser  Ci.  It 
will  thus  be  seen  from  the  diagram  that  the 
plate  and  grid  are  coupled  thru  the  in- 
ductance L3  and  which  said  inductance  is 
coupled  to  the  antenna  system  Li.  A  cri- 
tical adjustment  is  necessary  between  L4 
and  Ls,  and  between  L?  and  L3,  to  give 
maximum  radio  frequency  amplification  in 
the  circuit.  Condenser  C3  has  a  magnitude 
of  the  order  of  two  microfarads  and  is 
used  in  general  to  permit  the  high  fre- 
quency current  to  readily  pass  to  the  plate. 

Another  circuit  is  shown  in  Fig.  2,  which 
gave  excellent  results.  In  this  circuit,  the 
plate  and  grid  are  coupled  magnetically 
ihru  coil  L^.    In  this  particular  case,  it  is 


very  essential  to  note  that  the  filament  coil 
line  should  be  tapt  off  exactly  at  the  cen- 
ter of  coil  L-  in  order  to  give  best  results. 
This  is  done  in  order  to  equalize  the  po- 
tentials between  the  grid  and  plate  circuits. 
Coil  L2  can  be  made  as  a  variometer  as 
will  be  shown  later.  Condenser  G  is  a 
regular  oscillatory  secondary  tuning  con- 
denser. The  resistance  R  is  a  grid  leak- 
resistance  and  its  magnitude  depends 
upon  the  operating  characteristics  of  the 
tube. 

A  similar  circuit  to  that  of  Fig.  2  is 
shown  in  Fig.  3,  and  needs  no  comment. 

In  Fig.  4  is  shown  another  circuit  for 
accomplishing  the  necessary  results  for  re- 
generative effects  for  better  efficiency.  It  will 
be  noted  that  the  inductances  L:.  and  La 
comprise  a  variometer  secondary  coupled 
to  the  primary  Li.  The  inductance  L4  is 
coupled  magnetically  to  the  antenna  in- 
ductance Li  and  to  inductance  L0,  which 
comprises  another  variometer  of  both  L, 
and  L:„  coupled  magnetically  to  the  plate 
and  'ving  circuit  of  the  vacuum  tube.  Con- 


Regeherative  Audion  Circuit  Utilizing  All 
Fivj  Coils  on  the  Loose  Coupler.  Variable 
Condenser  Ci  Is  Used  to  Tune  the  Complete 
Secondary  Oscillatory  Circuit  in  the  Manner 
Indicated. 

denser  G  is  used  to  tune  the  complete  sec- 
ondary oscillatory  circuit,  which  comprises 
the  inductances  L3,  L4,  L5.  With  this 
arrangement  it  is  possible  to  receive  wave 
lengths  from  different  magnitudes  ranging 
from  ISO  up  to  4,000  meters.  It  is,  of 
course,  to  be  understood  that  to  receive 
(Continued  on  t>aqe  74) 


Another  Regenerative  Circuit  Resembling 
Fig.  4.  Here  the  Radio  Frequency  Bridging 
Condensers  C>  and  C4  Are  Used  to  Permit 
Radio  Frequency  Currents  to  Pass  Freely  to 
the  Plate. 
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L  Cotton  and  Lineini 


By  AILBEIRT  W0  WHILSBO: 


The  Two  Long  Illustrations  on  This  Page  Show  How  Various  Textiles  Such  as  Cotton,  Silk,  Linen,  Etc.,  Look  Under  the  Microscope. 
Microscopic  Examination  of  Such  Textiles  is  Considered  One  of  the  Best  Methods  of  Determining  Just  What  a  Certain  Fabric  is  Com- 
posed of.  Microscopic  Drawings  of  the  Various  Fabrics  Shown  in  the  Illustration  Above  are: — 1 — Cotton,  2 — Wool,  Various  Kinds, 
3 — Silk,  4 — Linen,  5 — Hemp,  6 — Cotton  and  Linen  Mixed,  7 — Cotton  and   Wool,  8 — Cotton   and   Silk,  9 — Shoddy,   Made  from   New,  Fine, 

Blue  Worsted  Clips. 


IN  order  that  the  layman  may  be  more 
familiar  with  methods  of  making  quick 
and  accurate  tests  ot  varied  textiles, 
this  article  is  written,  and  not  with  an 
object  of  a  complete  treatise  on  "Tex- 
tile Testing,"  which  work  in  its  entirety 
may  be  written  in  several  volumes. 

A  person  buying  a  piece  of  material,  let 


Fig.  19.  The  Burning  Test  Applied  to  Vari- 
ous Cloth  Materials  to  Determine  Their  Com- 
position, Particularly  the  Presence  of  Wool. 
Vegetable  Fibers  May  Be  Readily  Distin- 
guished from  Animal  Fibers  By  Burning, 
Animal  Fibers  Such  as  Silk  and  Wool  Giving 
Off  the  Smell  of  Burnt  Horn.  They  Do  Not 
Fire  Like  Vegetable  Fibers,  But  Cease  to 
Burn  When  Removed  from  the  Flame.  Veg- 
etable Fibers  Give  Off  a  Slight  Odor  of 
Burnt  Wood  When  Ignited,  and  They  Burn 
Away  Very  Rapidly  With  a  Flash,  leaving  No 
Hard  Cinder,  But  a  White  or  Gray  Ash  Only. 

us  say  for  a  suit,  does  not  want  to  feel  that 
he  is  being  imposed  upon  by  having  in- 
ferior substitutes  sold  him  when  he  believes 
it  is  all  wool.  He  must,  therefore,  have 
immediately  available  some  means  of  test- 
ing. 

Textiles  may  be  separated  into  two  main 
divisions,  as  we  may  call  them.  VEGE- 


TABLE FIBERS,  under  which  heading 
appear  Cotton,  Flax,  Hemp,  etc.,  and  ANI- 
MAL FIBERS,  as  Wool  and  Silk. 

COTTON  appears  under  the  microscope 
as  a  wide  band,  generally  twisted,  as  shown 
in  Fig.  1.  Chemically,  cotton  fiber,  sep- 
arated from  all  impurities,  may  be  looked 
upon  as  pure  Cellulose,  similar  in  composi- 
tion to  the  Cellulose  in  starch.  Ordinary- 
raw  cotton  is  not  pure  Cellulose,  containing 
as  it  does,  various  impurities  such  as  wax, 
oil,  coloring  matter,  water  and  about  1  per 
cent,  of  mineral  matter. 

The  appearance  of  various  kinds  of 
WOOL  under  the  microscope  is  shown  in 
Fig.  2.  Wool  differs  very  considerably  in 
chemical  composition  from  Cotton  and 
Flax.  It  consists  of  horny-matter  {Kera- 
tin),  Carbon,  Hydrogen,  Oxygen,  Nitrogen 
and  Sulfur.  This  composition  is  strikingly 
noticed  when  wool  is  burnt,  accounting  for 
the  peculiar  and  disagreeable  smell  of 
burning  horn  which  is  given  off.  Boiling 
Caustic  Soda  or  Potash  solutions  dissolve 
Wool,  and  if  Acetic  Acid  in  excess  is  added 
to  the  solution  obtained  Hydrogen  Sulfid  is 
given  off. 

SILK,  under  the  microscope,  exhibits  no 
definite  structure,  but  consists  of  cylindrical 
or  flattened,  sometimes  helical,  compact 
threads,  having  the  appearance  of  a  smooth 
cylinder  without  any  contents.  Fig.  3  de- 
picts Silk  as  seen  under  the  microscope. 
Chemically,  Silk  is  composed  of  silk  gela- 
tine, silk  fiber,  with  fat,  coloring  matter  and 
mineral  substances. 

FLAX-LINEN  fibers  consist  of  chemi- 
cally pure  Cellulose,  and  are  of  regular 
thickness.  The  cells  are  built  up  in  a  reg- 
ular manner,  cylindrical  in  shape,  having 
nodes  arranged  at  regular  intervals  as 
shown  in  Fig.  4. 

In  HEAIP  the  cells  are  very  irregular  in 
form,  and  do  not  possess  nodes  as  in  the 
former  case.  The  cell  walls  are  not  of  such 
constant  thickness  as  Flax,  and  the  ends  of 
the  fibers  are  blunt,  having  thick  walls,  fre- 
quently branching  laterally. 

SHODDY  is  old  woolen  or  worsted  ma- 
terials, torn  to  pieces  by  a  machine  having 
spiked  rollers,  which  reduces  them  to 
fibers.  They  are  then  cleaned,  and  the  fiber 
spun  with  a  certain  proportion  of  new  wool. 

Broadly,  shoddy  fibers  are  of  two  kinds. 


namely — those  obtained  by  mechanical  dis- 
integration alone  from  the  clippings,  and 
second,  those  fibers  that  are  obtained  from 
rags  that  have  been  carbonized.  It  thus  be- 
comes necessary  to  consider  first  the  result 
of  a  purely  mechanical  operation,  and  in 
the  latter  case,  combined  chemical  and 
mechanical  operations.    Naturally,  we  con- 


Fig.  20.  This  Shows  Apparatus  Arranged  for 
the  Accurate  Testing  of  Cotton  and  Wool 
Content  of  Cloth,  and  One  That  is  Used  By 
Practically  All  Commercial  Cloth  Testers. 
One  Glass  Contains  a  Solution  of  Caustic 
Potash,  or  Caustic  Soda,  Into  Which  is  Im- 
mersed a  Sample  of  the  Wool  to  Be  Tested. 
A  Precipitat  Indicates  the  Relative  Amount 
of  Cotton  and  Other  Substances  Present. 
Likewise  When  Cotton  is  Immersed  in  an 
Acid,  a  Precipitat  Will  Show  the  Relative 
Amount   of  Adulterants.     See   Afso   Fig.  7. 

sider  whether  the  chemical  operation  of 
carbonizing  has  in  any  way  altered  the 
fibers  so  that  they  might  differ  microscopi- 
cally from  those  treated  only  mechanically. 

Pure  wool,  when  first  sheared  from  the 
sheep,  shows  that  the  fibers  are  terminated 
at  one  end  with  a  slightly  rounded  point, 
while  the  other  end  shows  a  more  or  less 
(Continued  on  page  79) 
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By  IVAM  CRAWFORD 
PART  III. 


IN  the  last  article  ionization  by  a-rays 
was  discust.  The  radiations  of  radium 
also  possess  the  property  of  affecting 
photographic  plates.  This  action  of 
radio-active  substances  is  essentially  an 
ionizing  property  and  the  effect  produced  is 


Arrangement  of  Plate  and  Uranium  Salt 
in  Taking  Radiographs. 

proportional  to  the  ionizing  power  of  the 
substance. 

Both  the  a  and  b  particles  ionize  the  air 
thru  which  they  pass  ;  however,  the  a-parti- 
cles  do  this  to  a  larger  extent.  In  fact  the 
total  number  of  ions  per  sec,  due  to  the 
complete  absorption  of  a-rays  from  one 
gram  of  radium,  is  2.56  X 
1016,  while  the  beta  rays 
from  the  same  amount  of 
radium  produce  only  9  X 
10u.  It  will  be  seen  from 
this  that  the  a-rays  would 
affect  the  plate  to  a  much 
greater  degree  than  the  b- 
rays.  This  is  only  true  when 
there  is  no  obstruction  be- 
tween the  substance  and  the 
plate.  When  a  solid  is  in- 
terposed the  effect  is  ac- 
complished almost  entirely 
by  the  b-rays  on  account  of 
their  greater  penetrating 
power. 

Geitel,  and  afterwards 
Becquerel  and  Mme.  Curie 
showed  that  the  b-rays 
were  subject  to  magnetic 
deflection.  The  experi- 
ments conducted  by  Kaufmann  and  Bec- 
querel have  shown  that  the  b-particles~con- 
sist  of  negatively  charged  particles  pro- 
jected with  an  exceedingly  high  speed,  in- 
deed almost  approaching  that  of  light.  These 
experiments  also  proved  their  mass  was 
equal  to  that  of  the  cathode  particle  in 
vacuum  tube  phenomena.  Really,  however, 
the  b-particles  are  electrons  ejected  from 
radio-active  substances  at  a  considerably 
higher  speed  than  that  observed  for  the 
cathode  particle. 

To  show  the  effect  of  b-rays  on  photo- 
graphic plates  a  very  simple  device  suffices. 
The  following  experiment  may  be  easily 
carried  out.  An  ordinary  photographic 
plate  is  wrapt  in  black  paper ;  a  few  metal 
objects,  such  as  coins,  keys,  etc.,  are  then 
placed  upon  it  and  covered  with  a  piece  of 
radio-active  ore.  Any  uranium  or  thorium 
salt  may  be  used  instead.  The  exposure 
should  last  several  days.  The  action  is 
much  slower  than  X-rays  and  the  results 
much  less  clearly  defined.  A  plate  with 
uranium  salts  on  it  is  shown  in  Fig.  1. 
This  lack  of  definition  makes  this  method 
ill-adapted  for  practical  radio-graphy.  The 
salts  of  uranium  and  thorium  have  been 
found  to  give  off  the  beta  particles  which 
affect  the  photographic  plate.  An  interest- 
ing experiment  is  to  take  an  incandescent 
gas  mantle   which   contains   thorium,  and 


spread  it  evenly  over  a  photographic  plate. 
After  a  long  exposure  the  plate  will  be  seen 
to  be  affected. 

Niewenglowski  has  shown  that  phos- 
phorescent calcium  sulfid  after  being  ex- 
posed to  sun-light,  assumes  the  power  of 
emitting  beta  particles.  These  particles  are 
extremely  penetrating,  and  are  capable  of 
affecting  photographic  plates  even  thru 
comparatively  thick  sheets  of  intervening 
metal.  This  property,  however,  differs 
from  ordinary  radio-activity.  The  sun- 
light seems  to  cause  a  disintegration  of  the 
calcium  atom,  causing  an  emission  of  beta 
rays. 

Much  better  radiographs  may  be  ob- 
tained if  the  ionizing  agent  is  the  active 
portion  from  a  spinthariscope.  This  is  a 
wonderful  little  instrument  and  should  be 
in  the  hands  of  every  experimenter  of 
radio-activity.  Considering  the  great  va- 
riety of  experiments  which  may  be  per- 
formed with  it,  and  the  comparatively  small 
sum  for  which  it  may  be  procured  from 
several  leading  houses,  the  experimenter,  if 
at  all  possible,  should  possess  himself  of 
one.  It  is,  while  being  an  extremely  inter- 
esting and  instructive  apparatus,  a  very 
simple  one.  In  its  common  form  it  some- 
what resembles  the  eyepiece  of  a  micro- 


glued.  Just  above  this  screen  and  with  its 
end  about  over  the  middle  of  it,  a  small 
watch  hand  is  secured.  To  the  extremity 
of  this  a  small  quantity  of  radium  salt  is 


Method  of  Preparing  Radium  in  Tubes  For  Use  in  Medical  Work.  The  Three 
Small  White  Tubes  Contain  Radium  Sulfate  and  Have  Respectively  2,550  and 
100  Milligrams  of  Radium  Element  Content.  Beside  them  Are  the  Silver 
and  Platinum  Screens  Used,  Back  of  Which  Is  the  Brass  Carrying  Tube, 
Together  with  a  Package  Ready  for  Shipment. 

scope.  The  distal  lens  is  removed,  and  in 
its  place  is  put  a  metal  plate  upon  which  a 
thin  layer  of  phosphorescent  zinc  sulfid  is 


A  Small  Silica  Capsule,  Shown  in  Natural 
Size,  Containing  1,764  Milligrams  of  Anhy- 
drous Radium  Barium  Bromid,  Having  a 
Radium  Element  Content  of  740  Milligrams. 
At  the  Present  Market  Price  of  $120  Per 
Milligram,  This  Radium  Shown  in  the  Dish 
Has  a  Cash  Value  of  $88,800. 


Radiograph    of     Key    and     Pen  Point 
Taken    with     Radium    Ore.  Exposure 
Three  Days. 

fastened.  In  some  spinthariscopes  the  arm 
which  supports  the  active  substance  is  re- 
movable, allowing  it  to  be  utilized  in  the 
making  of  radiographs.  Those,  however, 
which  are  fitted  with  sta- 
tionary arms  or  those  in 
which  the  active  substance 
is  placed  directly  on  the 
screen,  may  be  employed  by 
removing  the  lens  portion 
and  using  the  cas'e  alone. 
When  using  a  spinthari- 
scope for  making  radio- 
graphs the  exposure  need 
only  last  about  two  days. 
This  is  because  of  the  much 
greater  activity  of  the  sub- 
stances used  in  the  construc- 
tion of  these  instruments. 
If  figures  such  as  letters  be 
cut  from  heavy  lead  foil  or 
some  metal  sheet  and  inter- 
posed between  the  spinthari- 
scope element  and  the  plate, 
their  shadow  will  be  clearly 
discernible.  Many  interest- 
ing photographs  may  be  made  in  this  man- 
ner. The  author  has  found  that  it  is  imprac- 
tical to  attempt  the  construction  of  such  an 
instrument  as  they  are  more  cheaply  bought. 
Of  course  there  are  many  variations  of  the 
experiments  just  described  which  will  not 
be  given  here  as  they  will  doubtless  suggest 
themselves  to  the  reader's  mind. 

Before  closing  this  article  it  has  been 
thought  fitting,  however,  to  describe  several 
experiments  with  this  remarkable  little  in- 
strument— the  spinthariscope.  If  the  ex- 
perimenter will  take  the  spinthariscope  into 
a  dark  room  he  will  be  able  to  see  wonderful 
flashes  of  light  resembling  shooting  stars. 
It  is  best  for  the  observer  to  remain  for 
several  minutes  in  the  dark  before  attempt- 
ing his  observations,  so  to  allow  the  eyes  to 
become  accustomed  to  the  darkness.  Upon 
further  observation  a  pulsating  nebula  of 
light  surrounded  by  flashing  meteors  will 
be  seen.  This  is  caused  by  the  fluorescence 
due  to  the  ions  from  the  disintegrating 
atom  striking  the  zinc  and  sulfid  screen. 
The  spinthariscope  clearly  shows  the  con- 
stant shower  of  particles  given  off  by  radio- 
active substances  without  any  sensible  de- 
preciation in  their  weight  or  power. 

The  spinthariscope  may  be  used  in  an- 
other very  interesting  and  instructive  ex- 
periment.   The  earlier  experimenters  with 
(Continued  on  page  68) 
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THE  CONSTRUCTOR 


\y  TIOMAS  SEED 


I WISH  you  knew  Gladys  Doolittle.  No 
I   don't,  either.     I've  got  no  grudge 
against  you.    The  Doolittles  live  in  the 
next  wing  of  my  hotel,  and  as  their 
parlor  windows  face  mine  I  know  all 
about  the   family,  except   who   they  are. 
"Gladys  Doolittle,"  is  only  one  name  I  call 
her- — among  others,  yes,  many  others ! 

Gladys  entertains  a  young 
man  quite  frequently.  It 
isn't  the  same  young  man 
—I  wish  it  was.  She's 
"looking  'em  over,"  and 
the  specimens  come  on  in 
a  remarkably  even  proces- 
sion, one  at  a  time,  some 
way  she  has  it  fixt.  No 
fights,  or  jostling  in  the 
ante  room  ;  never  any  nov- 
elty like  that. 

Her  entertainment  is  a 
stock  sketch,  always  the 
same.  From  8  to  9,  the 
visitor  engages  in  conver- 
sation with  "Pa"  Doolittle 
about  what  they've  both 
read  in  the  newspaper,  fa^/ 
while  Gladys  butts  in  oc- 
casionally with  remarks  on 
the  sock  she's  trying  to 
knit.  Thus  "Pa"  samples 
him,  and  at  the  same  time 
the  victim  makes  up  his 
mind  whether  he  likes  this 
better  than  the  hall  bed- 
room on  the  whole.  About 
9,  he  tries  to  pet  the  dog — 
one  of  these  micro-dogs 
it  is — and  it  bites  him;  the 
cake  hound  has  to  have  his 
sample,  too,  I  suppose.  At 
9:15,  "Pa"  retires.  He's  a 
nervous  wreck  or  some- 
thing, and  needs  the  sleep  ; 
if  he  forgets  he  needs  it, 
Gladys  reminds  him.  Then, 
new  scene :  she  turns  off 
all  the  bulbs  except  the 
pink  reading-lamp,  chases 
the  knitting  off  the  daven- 
port, and  trails  over  and 
opens  up  the  phonograph. 
The  "vamping"  is  about  to  begin. 

So  far  the  performance  has  been  con- 
fined to  the  home,  but  from  this  on  it  in- 
vades the  neighborhood,  and  atrocities  come 
hard  and  fast.  Gladys  uses  "haunting" 
melodies  in  her  vamping  business,  and  as 
the  vampees  are  always  different,  one 
haunter  is  all  she  needs  at  a  time.  When 
she  first  came  it  was  "Memories,"  but  that 
wore  out  on  her,  and  ever  since  then  it's 
been  "Poor  Butterfly."  Does  it  haunt? 
Well,  look  :  when  Gladys  laps  her  lily  finger 
and  gives  that  record  the  initial  twirl,  and 
old  "But"  soars  out  into  the  community 
with  his  ragtime  triplets  fluttering  around 
him,  we  know  too  well  it'll  be  an  hour  be- 
fore the  trusty  insect  will  be  allowed  to 
fold  his  painted  pinions  and  beat  it  back 
to  the  envelope.    Does  it  haunt?  Woof! 

I'm  slowly  getting  crazy  from  it.  Per- 
haps you've  noticed  signs  of  it  in  my  writ- 
ings. What's  that,  somebody  says — "What 
d'ye  mean  slozvlyf"  Well,  all  right,  you 
know  the  cause  of  it,  anyway.    I  have  an 


idea  I  could  sue  Gladys  or  her  father  or 
somebody  and  get  damages  —  if  the  jury 
should  decide  I  was  less  valuable  crazy 
than  the  way  I  was  before.  If  anybody 
wants  to  buy  my  claim,  I'll  make  an  attrac- 
tice  price  on  it,  for  cash  "or  what  have 
you?" 

I  suppose  it  isn't  really  Glad's  fault  that 


Well — Fellow  Constructors — Here's  the  Original  "Noiseless"  Phonograph.  First 
You'll  Need  One  of  Those  Transmitter  Buttons  That's  All  the  Rage  Now-a-Days. 
You  Stick  a  Needle  Holder  On  Said  Button,  Rig  Up  a  Pie  Tin  Turn-Table,  Hook 
Up  a  Battery  and  'Phone  to  the  Button,  and  Let  'Er  Go! 

the  instrument  she's  using  in  her  "labora- 
tory" operates  on  the  neighbors  as  well. 
Phonographs  are  loud !  all  of  'em.  The 
manufacturers  took  pains  to  make  'em  so, 
out  of  an  absolute  misconception.  They  got 
the  idea  very  early  that  several  or  more 
people  would  like  to  hear  'em  at  once. 
Why,  even  now,  when  they  ought  to  know 
better,  they  publish  those  pictures  showing 
the  whole  family  sitting  spellbound,  mother 
dropping  her  sewing  and  Johnny  his  Mec- 
cano or  volume  of  Browning,  and  all  that. 

The  facts  are  just  the  other  way.  Johnny 
delights  in  the  jangled  jazz  that  nobody 
can  follow  but  himself,  that  makes  the 
baby  cry  and  the  others  want  to.  If  Little 
Sister  starts  the  well-worn  maxixe,  and 
falls  to  dreaming  of  the  slim-waisted 
lounge-lizard  she's  seen  in  the  movies, 
mother  fidgets  and  glances  at  her  offspring 
with  apprehension ;  and  when  Big  Sister 
puts  on  the  $7.00  "operatic,"  father  picks  up 
his  paper  and  stealthily  makes  for  the 
kitchen.    And  so  it  goes.    The  Home  has 


been  endangered  by  these  instruments  ever 
since  the  "Pup  first  heard  His  Master's 
Voice,"  and  you  know  it. 

It's  a  "Noiseless  Phonograph"  that's 
needed,  and  as  usual  I  have  to  invent  it — 
nobody  else  will  waste  the  time.  Some- 
times I  get  almost  discouraged  raking 
around  after  the  big  inventors  and  clearing 
up  the  poisonous  by-prod- 
ucts they  leave.  Everything 
falls  on  Patsy  Bolivar. 
However,  here's  your  new 
phonograph,  not  only  in- 
audible except  to  the  per- 
sons who  want  to  hear  it, 
but  one  that  you  can  make 
yourself  with  hardly  any 
trouble.  With  this  and  the 
prohibition  law  in  opera- 
tion, I  feel  as  tho  the  Home 
might  straighten  out  and 
survive  for  several  years. 

This  machine  has  be- 
come possible,  in  a  practi- 
cal sense,  only  lately,  thru 
the  invention  of  the  Skin- 
derviken  transmitter-but- 
ton, a  complete  transmit- 
ter in  itself  ;  and  right  here 
I  sure  won't  object  if  Mr. 
Skinder  makes  one  simo- 
leon  on  his  part  of  the 
rinktum,  because  he  adver- 
tises in  our  "Mag."  like  a 
regular  fellow,  and  will 
sell  you  a  single  button  if 
you  want  it. 

Fig.  1  shows  the  general 
layout.  For  the  whirling 
table,  take  one  of  these 
round  shallow  tin  pans 
they  use  for  baking  Wash- 
ington-pie sections  ■ —  or 
strata,  I  guess  you'd  call 
'em.  The  Five  and  Ten  '11 
have  'em.  Take  some 
pains  to  fix  it  true  on  the 
spindle. 

The  spindle  runs  in  holes 
thru  two  brass  elbows.  At 
the  lower  end,  to  reduce 
friction,  point  it  off  and 
have  it  bear  on  a  piece  of  glass. 

As  the  transmitter-button  is  so  much 
lighter  than  the  ordinary  reproducer,  the 
pressure  of  the  needle  on  the  record  will 
be  negligible,  so  you  won't  need  a  gover- 
nor. Your  battery  motor  will  run  it  evenly 
enough,  and  the  speed  is  regulated  by  your 
rheostat. 

Fig.  2  shows  the  method  of  attaching  the 
needle  to  the  front  stem  of  the  button. 

Fig.  3  shows  the  short  arm  for  perpen- 
dicular play  and  method  of  attachment  to 
the  back  stud  of  the  button. 

Of  course  it's  understood  you  can  con- 
nect up  as  many  receivers  as  there  are  folks 
who  want  to  listen.  But  say — if  any  fel- 
low starts  to  laugh  at  you  or  me  for  our 
"silent  phonograph,"  just  remove  the  gentle 
little  receivers  altogether  and  hitch  on  a 
couple  of  audion  amplifiers  from  your  old 
wireless  set,  then  sick  "Poor  Butterfly"  on 
that  critic,  magnified  up  till  he'll  think  the 
pretty  creature  is  a  night-flying  airplane 
with  a  ton  of  bombs  on  its  chest.  Oh !  Boy ! 
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By  To  Ao  HEEOH 


THE  present  diagram  illustrates  a 
simple  home-made  attachment  for  an 
ordinary  eight-day  clock,  for  the  pur- 
pose of  automatically  ringing  a  bell  or 
working  a  relay  at  certain  rixt  times.  It 
was  primarily  designed  for  use  in  a  small 


The  Clock  Fitted  with  Automatic  Electric 
Bell-Ringing  Switch.  This  Arrangement  Has 
Given  Entire  Satisfaction  in  a  High  School 
for  Some  time,  and  Provides  18  Rings 
Between  9  A.  M .  and  4  P.  M. 

high  school  where  it  was  not  thought  de- 
sirable to  purchase  an  expensive  clock  es- 
pecially designed  for  that  purpose.  The 
clock  in  question  has  given  entire  satisfac- 
tion and  rings  at  intervals  of  about  35 
minutes  with  intermissions  of  three  minutes 
between  periods,  making  some  18  rings  be- 
tween 9 :27  a.  m.  and  4  o'clock  p.  m.  An 
attachment  constructed  according  to  the 
enclosed  diagram  should  cause  the  bell  to 
ring  at  the  following  times:  8:55,  9,  9:55, 
10.  10:55.  11,  11:55  and   12  noon;  1:25, 


1:30,  2:25,  2:30,  3:25,  3:30  and  4  p.  m. 
The  accompanying  photograph  shows  the 
clock  as  it  is  in  use  at  the  present  time. 

CONSTRUCTION 

A  wooden  disc  bounded  by  the  inner  and 
outer  circles  c1  and  c2  was  cut  from  white- 
wood  and  finished  to  about  ]/%  of  an  inch  in 
thickness.  A  copper  strip  of  the  form  c* 
was  then  cut  and  attached  to  the  wood  by 
means  of  a  screw  at  s1  and  a  coating  of 
shellac  to  hold  it  in  place  in  the  other  parts. 
A  narrow  slit  ss  just  wide  enough  for  in- 
sulation purposes,  separates  the  ends  of  this 
strip.  The  screw  s1  serves  to  connect  the 
bare  end  of  an  insulated  copper  wire  c4  to 
the  copper  strip  c'1.  This  wire  connects  to 
one  pole  of  the  battery  B  as  shown.  Copper 
plates  of  the  form  c11  c5  c"  c'  c8  c8  c1"  were 
next  cut  and  in  c",  c8,  c°,  c"  holes  just  large 
enough  to  admit  a  y%  inch  screw  were  bored. 
Corresponding  holes  were  bored  in  the 
wood  disc.  The  copper  plates  were  then 
laid  down  in  shellac  and  insulated  from 
each  other  by  narrow  spaces  as  shown ; 
c°  and  c°  were  connected  by  a  wire  attached 
by  means  of  the  screws  s°  and  s".  and  pass- 
ing behind  the  wood  disc ;  c8  and  c11  were 
similarly  connected.  The  dial  was  then  re- 
moved from  the  clock  and  the  disc  inserted 
in  its  place.    The  hands  w'ere  next  prepared. 

To  the  outer  extremity  of  the  hour  hand 
was  attached  a  little  brush  made  of  fine 
strands  of  copper  wire  obtained  from  a 
piece  of  "lamp  cord"  and  bound  tightly 
about  the  hand.  The  hand  was  then  ad- 
justed in  place  so  as  to  press  the  brush  even- 
ly on  the  surface  it  past  over.  A  small 
brass  wheel  w\  say  5/16  of  an  inch  in  diam- 
eter rotates  freely  and  smoothly  on  the  pin 
which  fixes  it  to  a  piece  of  wood  as  shown. 
Into  the  other  end  of  this  piece  of  wood 
the  outer  end  of  the  minute  hand  was  in- 
serted. The  object  of  the  wood  was  to  in- 
sulate the  minute  hand  from  the  wheel.  The 
minute  hand  was  then  curved  upward  in  the 
middle  to  allow  the  whole  to  freely  pass 
over  the  hour  hand  while  at  the  same  time 
the  curved  minute  hand  acts  as  a  spring  to 
hold  the  wheel  firmly  against  the  copper 
parts  beneath.    The  minute  hand  was  then 


put  in  place:  c12  is  an  insulated  copper  bell 
wire  attached  from  the  rear  to  the  metal 
works  of  the  clock,  and  continuing  to  the 
bell,  or  relay  if  a  number  of  bells  are  to 
be  worked  at  the  same  time,  and  thence  to 
the  battery  B. 


Diagram  of  Electrical  Circuits  and  Contacts 
Fitted  to  Hands  of  Clock  for  Ringing  One  or 
More  Bells  at  Different  Hours. 


ACTION 

From  the  battery  B  the  current  may  be 
thought  of  as  travelling  thru  the  wire  c4  to 
the  copper  plate  c3.  As  soon  as  the  wheel  w1 
bridges  the  gap  at  G  the  current  can  then 
pass  to  c8,  thence  thru  the  brush  and  hour 
hand,  the  works  of  the  clock,  thru  the  wire 
c13  completing  the  circuit  and  thus  ringing 
the  bell  or  working  the  relay.  In  a  few  sec- 
onds the  circuit  is  broken  again  at  "G"  by  the 
minute  hand  moving  on,  and  the  bell  stops 
ringing.  The  wires  shown  by  the  dotted 
lines  are  necessary  to  get  the  current  from 
the  hour  hand  to  the  proper  plates  so  that 
the  bell  may  ring  at  the  times  indicated. 


€EC1. 
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The  Lead-Pencil  Rheostat.  The  Pencils, 
Without  Rubber  Erasers,  Are  Supported  Be- 
tween Wood  Screws,  as  Shown,  Proper  Wire 
Connections  Being  Made  Between  the 
Switch  -  Points  and  Screws. 


The  accompanying  drawing  shows  a  lead 
pencil  rheostat.  The  idea  is  new  and  very 
simple  at  the  same  time.  The  lead  pencils 
used  are  in  no  way  spoiled  and  can  be  taken 
out  of  the  frame  and  used  as  if  new. 

Fig.  2.  A,  is  a  pencil  (a  drawing  pencil) 
which  has  the  lead  exposed  at  both  ends. 
B  is  a  screw  which  is  flush  with  the  wood, 
F,  and  makes  connections  with  a  wire  not 
shown.  C  is  another  screw  longer  than  B. 
D,  E,  E  are  the  parts  of  a  switch. 

Fig.  3.  It  shows  the  switch  side  of 
rheostat.  The  pencil,  A,  is  set  between 
screws  B  and  C.  Screw  C  is  screwed  down 
until  the  both  screws  make  good  connections 
with  the  exposed  lead  in  the  ends  of  pencil. 
Connect  wires  with  the  screws,  connect  the 
wires  in  the  right  place  on  the  switch.  The 
number  of  pencils  used  and  their  length  will 
determine  the  size  of  the  rheostat.  It  is  best 
to  use  good  drawing  pencils  as  their  re- 
sistance is  higher. 

Contributed  by  JONAS  GULLBERG. 


USE    YOUR    OLD  MOTOR 
BEARINGS. 

The  accompanying  sketch  illustrates  how 
the  bearings  of  small  motors  can  be  easily 
used  when  badly  worn.  Remove  bearing 
from  motor  and  cut  with  hacksaw  as  shown 
in  sketch,  drill  and  tap  bracket  for  set- 


Cuf  m th  hoc  As  a iv 


Why    Not    Use   Your   Old    Motor  Bearings? 
Cut  a   Slot  in  the   Lining  and  Close   It  Up 
With  a  Set  Screw. 

screw   and   replace   bearing;    tighten  set- 
screw  until  motor  runs  without  vibrating. 
Contributed  by   HENRY  L.  BEIMEL. 
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A    HEAVY    DUTY    110    VOLT,  60 
CYCLE  STEP-DOWN  TRANS- 
FORMER. 

BY  RAY  SEITZ 

With  this  article  I  intend  to  fill  the  want 
of  the  experimenter  for  a  good  and  ef- 
ficient transformer. 

The  first  step  is  to  make  the  core.  From 
a  piece  of  black  sheet  iron  cut  enough 


red  birch,  cut  to  the  dimensions  in  Fig.  4. 
The  holes  marked  1-2-3-4-5-6-7  are  for  the 
binding  posts  and  8  for  the  connecting 
cord.  The  other  holes  are  for  fastening 
the  transformer  to  top.  When  fastening 
transformer  to  top,  four  pieces  %"  gas 
pipe  \y2"  long,  will  separate  the  core  at  the 
right  distance  from  the  top. 

Fig.  5  gives  the  dimensions  and  shows 
how  to  cut  the  sheet  for  ^making  p  box  to 
fit  the  transformer.  It  is  made  from  24 
gage  sheet  iron,  having  the  corners  riveted 
together. 

Short-circuits  and  heavy  overloads  will 
not  harm  this  transformer,  if  not  left  on 
for  too  long  a  time.  This  transformer,  if 
built  the  way  described,  will  work  perfectly 
and  is  absolutely  noiseless  at  low  load  and 
at  full  load  produces  a  slight  hum.  It  con- 
sumes about  five  watts  at  no  load  and  draws 
about  250  watts  at  full  load.  The  sec- 
ondary has  six  steps  of  three  volts  each, 
three  volts  between  each  terminal.  This 
transformer  is  designed  to  operate  on  the 
standard  current  of  110  volts  60  cycles. 
The  writer  has  built  several  of  these  trans- 
formers and  they  work  to  perfection  under 
many  different  conditions. 


A  250- Watt  Step- Down  Transformer  for  Use 
in  the  Laboratory,  in  Cautery  Work,  and  Gen- 
eral Experimental  Work. 

strips  5"  long  VA"  wide  to  make  a  pile 
3"  high  and  3;4"  long  and  \l/2"  wide  to 
make  a  pile  3"  high.  Now  build  four  cores 
like  those  shown  in  Fig.  1,  two  from  the 
the  larger  size  ana  two  from  the 
small  size  strips.  When  you  have  done  this 
clamp  tightly  in  a  vise  and  wrap  well  with 
three  layers  of  good  friction  tape.  On  the 
long  legs  wind  three  layers  No.  12  D.  C.  C. 
copper  magnet  wire,  30  turns  to  the  layer, 
taking  a  tap  off  at  each  layer.  The  two  legs 
will  require  2*4  pounds  of  wire.  Now  wrap 
two  layers  of  good  friction  tape  over  this 
and  begin  winding  the  primary  which  con- 
sists of  6  layers  No.  22  S.  C.  C.  magnet  wire, 
80  turns  per  layer,  using  a  layer  of  paper 
between  each  layer  of  wire.  This  winding, 
the  primary,  will  require  V/2  pounds  of  No. 
22  S.  C.  C.  magnet  wire.  After  you  have 
both  of  the  legs  wound  wrap  again  with  two 
layers  of  friction  tape  and  paint  the  whole 
heavily  with  shellac  and  bake  in  an  oven  for 
three  hours.  Now  put  the  four  legs  together 
and  drill  a  hole  in  each  corner 
to  pass  a  Y\"  bolt  A*B*C*D— 
Fig.  2. 

After  the  holes  are  drilled,  the 
next  thing  to  do  is  to  solder  the 
taps  on  with  short  pieces  of  No. 
12  R.  C.  wire  and  brought  to 
their  proper  binding  posts.  No.  1 
comes  from  the  beginning  of 
secondary  winding,  No.  2  from 
first  tap.  No.  3  from  second  tap, 
No.  4  from  end  of  winding  on 
first  leg,  (end  of  winding  on  first 
leg  and  beginning  of  winding  on 
second  leg  are  joined  together, 
and  tap  4  also  comes  from  this 
joint).  No.  5  from  first  tap  on 
second  leg.  No.  6  from  second 
tap  on  second  leg,  No.  7  from 
end  of  winding  on  second  leg. 

,When  connecting  the  ends  of  the  wind- 
ings together  care  should  be  taken  to  see 
that  they  will  help  each  other  along  and 
not  "buck"  each  other.  By  applying  the 
hand-rule  for  electro-magnets  you  can 
easily  figure  which  ends  have  to  go  to- 
gether. The  primary  sections  are  connected 
up  in  series  with  each  other,  applying  the 
hand  rule  as  in  the  case  of  the  secondary 
and  the  two  remaining  ends  are  spliced  to 
a  piece  of  black  extension  cord  for  con- 
necting up  to  the  supply.  The  hole.  8,  in 
Fig.  4,  is  for  this  piece  of  extension  cord 
to  go  thru,  having  first  bushed  it  out  with 
a  piece  of  fiber  tube  from  a  30  amp. 
cartridge  fuse. 

The  top  is  made  from  a  piece  of  y2" 


A  NEW  WRINKLE  IN  ROLLER 
BEARINGS. 

Most  machine  bearings  are  made  of  the 
ring-oiling  type,  that  is,  the  bearing  is  sup- 
plied with  a  reservoir  for  oil,  into  which 
dip  one  or  more  rings  that  run  upon  the 
shaft,  and  thus  supply  the  journal  con- 
tinually with  oil.  During  the  operation 
of  the  machine  there  is  a  continuous  flow 
of  oil  thru  the  bearing,  which  not  only 
keeps  the  shaft  well  lubricated,  but  tends 
to  wash  away  any  particles  of  metal  that 
may  be  worn  from  the  rubbing  surfaces. 

In  a  dynamo,  it  is  important  that  the 
oil  from  the  bearings  should  not  follow 
the  shaft  and  run  out  on  the  armature. 
The  oil  itself  is  not  so  injurious,  altho 
it  tends  to  destroy  the  insulating  varnishes, 
but  it  causes  an  undesirable  accumulation 
of  dust  that  may  greatly  impair  the  in- 
sulation. 

The  accompanying  diagram  shows  a  new 
type  of  roller  bearing,  so  designed  as  to 
run  without  the  use  of  any  lubricants.  It 
is  as  simple  as  it  is  efficient. 

This  bearing  consists  of  an  outer  hard- 
ened-steel casing  and  an  inner  hardened- 


tlordened  steel  s/ee/e. 
Bearing  ro// 


Spacing  or  id/er  rot!  ' 


THE  "TALKING  TABLE." 

If  the  apparatus  here  described  is 
fastened  to  the  under-side  of  a  dinner  table 
it  will  set  the  table  in  vibration  so  that  any 


Solder 


Fig.z 


A  Bearing  You  Will  Want  for  Motors  and  Dynamos.  It 
larly  Strong  and  Runs  Without  Oil  or  Other  Lubric 


An   Entertaining  Wrinkle  for  the  Electrical 
"Bug"  to  Try  Out — the  Talking  Table.  The 
Magnet  Connects  Up  with  a  Microphone  and 
Battery. 

number  of  persons  putting  their  ears  flat 
upon  the  table,  will  hear  a  person  talking 
over  the  'phone,  if  it  is  connected  up  as 
shown  in  the  accompanying  sketch. 

A  small  piece  of  sheet  brass  is  cut  as 
shown  in  Fig.  1.  A  piece  of  soft  iron  wire, 
such  as  that  used  for  cores  of  induction 
coils  and  about  6  inches  long,  is  bent  at 
one  end  as  indicated  at  (A)  Fig.  1  and 
put  thru  a  hole  in  the  center  of  the  brass 
plate  ;  the  other  end  is  bent  into  the  form 
of  a  small  hook.  Next  cut  off  about  2 
inches  of  a  cheap  lead  pencil  and  soak  it  in 
water  till  the  lead  will  come  out  easily, 
then  glue  the  pieces  of  pencil  to  the  wire 
just  above  the  hook.  Take  a  piece  of  cigar- 
box  wood  and  cut  a  piece  about  1^  inches 
in  the  center  so  it  will  fit  over 
the  leadless  pencil  on  the  wire, 
and  2  holes  to  receive  the  two 
binding  posts,  Fig.  2.  Glue 
the  disc  over  the  pencil  on  the 
wire  near  the  upper  end.  The 
binding  posts  are  then  placed 
thru  the  other  two  holes.  The 
pencil  is  now  wound  with  No. 
24  B.  &  S.  silk  or  cotton  cov- 
ered wire,  the  end  of  the  wire 
being  fastened  to  the  two 
posts.  A  small  weight,  weighing 
about  two  or  three  ounces,  is 
hung  on  the  hook.  The  appara- 
tus is  then  screwed  to  the  under 
side  of  the  table  and  connected 
up  to  a  microphone  and  battery. 
Contributed  by 

WADE  ROBINSON. 
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steel  sleeve.  Between  these  are  placed  two 
sets  of  rollers  of  two  different  sizes,  the 
smaller  serving  as  the  spacing  or  idler 
rollers  and  the  larger  being  the  essential 
bearing  rollers.  The  relative  position  of 
these  rollers  is  shown  in  the  sectional 
sketch.  The  idler  rollers  are  so  designed 
to  run  on  what  may  be  called  a  track,  and 
are  held  loosely  in  place  by  two  retaining 
rings. 

The  bearing  is  suitable  for  all  kinds  of 
work.  When  used  in  connection  with  line 
shafting,  the  outer  sleeve  fits  into  a  shell, 
held  in  place  in  the  hanger  in  the  usual 
manner. 

Contributed  bv 

PETER  J.  M.  CLUTE,  B.Sc. 


CLEANING  PAINT  BRUSHES. 

For  cleaning  hard  paint  brushes  make  a 
hot  solution  of  lye  water ;  stand  the  brush 
so  that  just  the  bristles  are  in  the  solution. 

For  making  old  corks  new.  Boil  in  hot 
water  for  one-half  hour. 

Contributed  by  AN  EXPERIMENTER. 


A  new  thermostatic  metal  which  is  re- 
markably sensitive  to  heat  has  been  in- 
vented. The  metal  may  be  used  in  connec- 
tion with  an  electric  thermostat  to  control 
heating  systems  and  to  give  the  alarm  in 
case  of  fire. 
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A  PHOTOGRAPHIC  PRINTING 
BOX. 

The  inconvenience  of  the  printing  frame 
is  entirely  done  away  witli  in  this  electric 
printing  box.  In  regard  to  time  the  saving 
is  enormous.  The  necessary  material  re- 
quired follows:  1  piece  wood  1"/12"/17" 
(base)  ;  2  pieces  wood  1"/12"/15"  (sides)  ; 
2  pieces  wood  1"/12"/ 12"  (ends)  ;  2  pieces 
wood  l"/6"/17"  (top-hinged  in  the  middle)  ; 
1  piece  glass  (plate)  15/-i"/10^";  4  tung- 
sten lamps  ;  1  ruby  lamp ;  5  sockets,  and  1 
lamp  cord  with  plug. 

The  box  is  assembled  as  shown  in  the 
figure.  The  sockets  are  screwed  2"  up 
from  the  bottom  on  the  ends  and  are  5" 
apart.  One  socket  is  put  in  the  middle  for 
the  ruby  lamp.  The  next  step  is  to  wire 
the  sockets  according  to  the  diagram,  leav- 
ing enough  wire  to  go  over  the  top  for  the 
automatic  switch  which  now  will  be  taken 
up.  The  object  of  this  switch  is  to  turn  on 
the  four  white  lights  when  the  lid  is  down. 
It  consists  of  an  L-shaped  piece  of  spring 
brass  or  phosphor  bronze  that  is  screwed 
to  the  cover  and  fits  into  a  V-shaped  piece 
of  metal  when  the  cover  is  down  tight.  A 
piece  of  wire  about  2'  long  runs  over  the 
top  to  the  L-shaped  switch.  The  other  side 
can  be  wired  up  from  the  inside  of  the  box. 

The  remaining  step  is  to  put  on  the  glass 
plate.  The  glass  should  be  as  heavy  as 
possible ;  plate  glass  is  the  best.  There  is 
often  quite  a  heavy  strain  on  the  plate  from 
printing  and  consequently  a  light  glass  is 
liable  to  crack.  The  top  of  the  box  is  now 
rabbited  out  J4"  deep  and  J4"  wide  from 


Amateur  Photo  Printer  Provided  with  Auto- 
matic Switch  for  Opening  and  Closing  the 
Light  Circuit  When  the  Lid  Is  Operated. 

the  inside  all  around,  so  that  the  glass  will 
fit  in  flush  with  the  top.  The  top  is  hinged 
in  two  places  in  the  middle  opening,  and 
two  more  places  on  the  end  to  give  no  play 
at  all  to  the  cover.  It  is  well  to  cover 
the  inside  of  the  top  with  a  piece  of  cotton 
flannel  the  size  of  the  glass  plate.  This 
insures  that  the  negative  will  be  in  firm 
contact  with  the  printing  paper. 

It  is  seen  from  the  wiring  diagram  that 
the  ruby  lamp  is  kept  burning  all  the  time. 
This  is  to  allow  for  printing  masks  to  be 
adjusted,  the  negative  to  be  arranged,  etc. 
This  printing  box  is  capable  of  turning  out 
prints  at  a  rapid  speed,  doing  away  with  the 
clumsy  printing  frame.  It  is  very  simple 
in  construction  and  will  repay  anyone  who 
constructs  it. 

Contributed  by 

MALCOLM  MACURDA. 
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This  rheostat  is  built  under  the  motor 
on  a  wood  base  6  x  8  x  l/i  inches.  On 
each  side  of  the  base,  2^  inches  from 
the  ends,  cut  two  grooves  ]/&  inch  deep  and 
1  inch  wide,  leaving  a  space  of  V2  inch  be- 


Iheosttaitt  for 

Motors 

final  end  of  the  wire  is  tacked  to  the  lower 
side  of  the  base.  Wind  the  other  side  in 
like  manner.  The  lever  is  a  thin  piece  of 
wood  J/2  inch  wide,  carrying  two  short 
binding  posts,  B  B,  which  serve  as  sliding 


0> 


^  ^to  magnet  of  motor 


To  or  mo  tun 
of  motor 


5/id/ng 
contact 


Toarmotuns 
of  motor 


To  bat.* 


Lever 


Insulated  copptr 
"mre  At*  SO 

P/ntostop 
lever 


\fo  magnet  of  motor 


Handy  Reversing  Rheostat  for  Toy  Motors.    It  Controls  the  Speed  in  Either  Direction 
and  Can  Be  Actuated  from  a  Distance  by  a  String  Attached  to  the  Handle. 


tween.  Take  about  thirty-five  feet  of  No. 
28  insulated  copper  wire,  fasten  one  end  to 
a  binding  post  under  the  base  as  shown 
in  Fig.  1,  and  wind  it  around  the  base  close- 
ly and  evenly,  gluing  it  near  the  place  where 
the  sliding  contact,  B,  is  to  work.  The 


contact  points,  connecting  the  arc,  A  A,  and 
the  coil,  D,  off  of  which  the  insulation  has 

been  scraped  in  the  path  of  the  slider,  B. 
The  nearer  the  glue  is  to  this  path  the 
better. 

Contributed  by  OSCAR  ROSE. 


.evolhutiomi  CouaiMer  for 
Dymiannmoinnieter 


Electric  tachometers  have  not  proven  a 
success  where  accuracy  is  demanded  such 
as  in  dynamometer  testing  work  and  there- 
fore several  revolution  counting  apparata 
have  made  their  appearance  on  the  market. 
These  latter  usually  take  the  form  of 
solenoid  operated  clutches  operating  in 
turn  revolution  counters.  When  the  fuel- 
weighing  ap-  

paratus  makes 
contact,  the 
clutch  is  en- 
gaged and  a 
stop  watch 
started.  When 
the  weighed 
quantity  of 
fuel  is  used  up 
the  scale  breaks 
contact,  the 
counter  is  stopt 
and  the  stop 
watch  stops. 
Thus  an  accur- 
ate method  of 
determining 
pounds  of  fuel 
per  brake 
horse  -  power 
hour  is  se- 
cured. 

A  "seconds 
pendulum"  is  a 

pretty  handy  piece  of  apparatus  to  have  in 
any  laboratory.  I  built  such  a  pendulum  so 
that  at  every  swing  the  lower  end  of  the 
pendulum  would  brush  thru  a  mercury  cup 


fastened  on  a  suitable  adjustable  support. 
The  requisites  are  one  solenoid  with  lamin- 
ated soft  iron  core,  one  old  electric  bell 
magnet,  a  circular  saw,  a  few  small  gears 
and  a  little  work. 

The  small  brass  drum  attached  to  the 
saw  has  a  piece  of  insulation  in  the  path 
of  one  of  the  brushes  whose  length  is  suffi- 


Flex/b/e  shaft 
to  dynamometer 


A  Clever  Revolution 


Counter  for  Use 
Work. 


with    Dynamometer   in  Testi 


cient  to  cover  the  circular  distance  of  all 
teeth   over  thirty,   so  that  there   will  be 
thirty  movements  of  the  saw  or  a  time 
(Continued  on  page  73) 
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This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded! 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


SECOND  PRIZE,  $2.00 


A  MANUAL  TYPE  CODE  LEARNER. 

I  give  below  drawing  of  a  "code  teacher" 
which  I  am  contributing  to  the  "How  to 
Make  It"  Department. 

This  code  teaching  instrument  can  be 
easily  made  at  practically  no  cost.    A  board 


To  Make  This  Simple  Code  Learner,  Cut 
Out  the  Dot  and  Dash  Characters  On 
Strips  of  Tin  and  Embed  Them  in  Sealing 
Compound.  The  Buzzer  Circuit  is  Made 
and   Broken  Over  These  Projections. 

(any  size  to  suit  the  maker)  has  slits  cut 
into  it  lengthwise  with  a  knife  or  saw,  as 
indicated.  Tin  or  brass  strips  are  procured, 
with  a  length  equal  to  that  of  the  board. 
The  dots  and  dashes  are  cut  out  along  the 
edges  of  the  strips,  as  in  the  drawing. 
They  are  put  in  the  slots,  then  connect  all 
together  with  a  wire.  Then  take  some  wood 
about  ^-inch  square  and  put  it  around  the 
edge  on  the  top.  Melt  some  sealing  com- 
pound and  pour  it  in  the  box  just  made  by 
putting  the  wood  strip  around  the  board,  to 
within  J'8-inch  from  the  top  of  the  tin.  Then 
cut  out  a  piece  of  tin  to  make  the  "pen ;" 
connect  it  up  to  a  buzzer  or  telegraph 
sounder  and  slide  the  "pen"  across  the  tops 
of  the  tin  strips,  which  makes  the  dots  and 
dashes  at  any  speed  desired. 

Contributed  by         LOUIS  C.  KING. 


IMPROVED  MORTAR  AND 
PESTLE. 

When  a  mortar  and  pestle  are  used  for 
grinding  chemicals  dust  often  gets  into  the 
eyes,  or  small  particles  are  driven  out  of 
the  mortar  and  are  lost,  particularly  in  the 
case  of  hard  crystals  requiring  a  consider- 


Make  This  Simple  Cover  for  Your  Mortar  and 
Pestle  and  Keep  Out  the  Dirt. 

able  force  to  break  them.  A  simple  but 
very  efficient  safeguard  consists  in  making 
a  cover  for  the  mortar  from  a  circle  of 
cardboard,  with  a  central  hole  just  large 
enough  to  admit  the  pestle  as  sketch  shows. 
Contributed  by  H.  J.  GRAY. 


TAKING    YOUR    OWN    "MUG"  IN 
GROUP  FLASHLIGHTS. 

When  taking  group  photos  by  flashlight 
it  is  often  desired  that  everyone  be  in  the 
picture,  but  as  someone  must  hold  the  flash- 
pan  and  set  it  off  at  the  proper  moment, 
this  is  often  impossible.  I  have  a  plan, 
which  is  explained  below,  which  allows 
everyone  to  be  in  the  photo. 

In  the  diagram  a  is  push-button  held  by 
photographer ;  i>  is  spark  coil,  the  wires 
from  a  being  connected  to  the  primary  side 
of  the  coil,  with  set  of  dry  cells  in  circuit; 
c  is  one  wire,  from  secondary  side  of  coil, 
which  is  taken  thru  hole  in  bottom  of  holder 
and  soldered  to  c;  d  is  other  wire  from 
secondary  side  of  coil  which  is  taken  thru 
hole  in  back  of  holder  /  and  turned  down 
until  there  is  a  gap  of  about  one-fourth  inch, 
between  it  and  e;  the  covering  should  be 
removed  from  d  for  about  one  inch  from 
end ;  e  is  baking  powder  can  cover  which 
should  be  securely  fastened  to  holder  /  as 
shown ;  /  is  holder  made  of  two  pieces  of 


Push  button 


Push  the  Button  and  Take  Your  Own 
"Mug"    with    This    Unique  Electric 
Flashlight  Scheme. 

wood  about  six  inches  wide  fastened  to- 
gether at  right  angles  and  covered  on  the 
inside  with  sheet  asbestos,  which  acts  as 
reflector  and  protects  wood.  Holder  can 
be  placed  on  either  side  of  camera,  but 
must  be  back  of  camera. 

How  It  Works. — The  operator  puts  the 
proper  amount  of  flash  powder  in  the  bak- 
ing powder  can  cover,  in  and  around  the 
point  of  wire  d.  He  then  arranges  his 
group,  using  the  camera  finder  for  this  pur- 
pose, leaving,  however,  a  place  for  himself. 
The  light  in  the  room  should  be  turned  low, 
leaving  only  enough  to  see  by.  The  camera 
shutter  is  now  opened,  the  photographer 
takes  his  place  in  the  group,  and  at  the 
proper  moment  pushes  the  button.  The 
spark  between  wire  d  and  baking  powder 
can  cover  sets  off  the  powder,  after  which 
the  photographer  closes  the  shutter,  and  the 
picture  has  been  taken. 

Contributed  by  GLEN  M.  ROYSTON. 


THIRD  PRIZE,  $1.00 

A  PROPOSED  "BELL  SOFTENER." 

When  some  one  comes  to  the  door  and 
rings   the  bell,  its   sudden   sound  scares 


Iron  Core 


So/eno/d 


The  Sudden  Jar  On  the  Nerves  Caused  by 
Ringing  the  Ordinary  Bell  Can  be  Obviated 
by  Inserting  a  Solenoid-Controlled  Rheostat 
In  Series  with  the  Bell  and  Battery. 

everyone.  With  this  device  it  starts  softly 
and  gets  louder  gradually.  The  apparatus 
used  is  the  same  as  generally  employed 
for  this  purpose  with  the  exception  of  the 
softener,  which  is  a  large  cylinder  wound 
with  resistance  (R),  which  is  entirely  in 
circuit  at  the  start,  but  is  varied  by  the 
slider  S.  When  the  key  PB  is  released, 
the  slider  is  pulled  back  to  the  original 
position  (having  been  pulled  down  by  the 
magnet  M)  by  the  spring  SP. 

CAUTION:  Do  not  have  the  slider  too 
far  from  the  magnet ;  make  the  cylinder 
short  but  large  in  diameter.    Do  not  use 
too  much  resistance ;   allow   enough  cur 
rent  to  pass  so  that  the  magnet  will  work 

Contributed  by 
ERNEST INNES  and  ETHBERT  REED 


SPARK-LIT  INITIALS 

I  here  give  a  description  of  spark-lit  ini 
tials  formed  from  old  shoe  nails,  drivei. 
into  a  block  of  wood  so  as  to  form  letters. 

A  piece  of  wood  34"  x  \l/2"  x  3"  is  used 
for  the  base,  initials  one  inch  high  are 
drawn  on  the  base  and  the  shoe  nails  are 
driven  into  the  initials  about  1/32"  apart,  or 
a  little  more.    The  initials  are  connected 


Snoe  no//s 


Shoe  noils 


5por/<  coi/  <K 


What  Is  Prettier  Than  Spark-Lit  Initials 
Such  as  These,  Which  Can  be  Lit  Up  by 
Even  a  Small  Spark  Coil. 

together  as  shown  and  wires  are  connected 
from  the  secondary  terminals  of  a  spark  coil 
to  the  letters.  When  the  coil  is  excited, 
sparks  jump  from  nail  to  nail,  lighting  up 
the  initials  in  a  very  pretty  way  in  the  dark. 
Contributed  by 

DE  FOREST  G.  STICKNEY. 
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METHOD  OF  FORMING  A  SHORT- 
RADIUS  BEND  IN  CONDUIT. 

By  Gicorge  W.  Shirley 

To  make  a  short  radius  bend  in  conduit 
for  a  location  such  as  that  indicated  in 
Fig.  1,  the  method  to  be  described  can  be 
used.    Where  turns  of  the  usual  radius  are 


pa* 

Floor 

Conduit  |j| 

;  1  beam 

\  Short  radius 
Fig  1  bends 

U 

Above:    The    Electric   Conduit   Pipe  Should 
Always  Be  Neatly  Bent  and  Fitted  in  Place 
Like  This.    The  Bends  Must  Be  Even  Curves, 
Not  Kinked  Bends. 


long  radius 

Fig.  2. 

/¥-  Floor 
!  i  beam 

1  R 

Conduit 

■■ 

Above  Is  Illustrated  How  Not  to  Bend  Elec- 
tric Conduit.  Such  Pipe  Bends  Soon  Loosen, 
and  Besides  Present  a  Very  Unworkmanlike 
•Appearance.  How  to  Bend  Conduit  Right  Is 
Explained  Herein. 


made,  the  conduits  do  not  lie  close  to  the 
surfaces  and  present  the  undesirable  ap- 
pearance delineated  in  Fig.  2.  But  with  this 
method,  bends  of  the  approximate  form 
diagrammed  in  Fig.  1  can  be  so  made  that 
the  inner  face  of  the  conduit  will  lie  not 
more  than  1*4  inches  from  the  faces  of  the 
beam.  A  sleeve,  P,  of  a  larger  diameter 
than  the  conduit,  C ,  being  bent,  is  slipt  over 
the  end  of  the  conduit  (Fig.  3)  and  then 
the  short-radius  turn  can  be  formed  with 
a  hickey,  H. 

The  electrician  uses  what  is  known  as  a 
hickey  for  bending  all  small  pipe  curves. 
T)  hickey  is  nothing  more  or  less  than 
ibstantial  pipe  tec  fitted  with  a  handle 
pipe  as  shown  in  Fig.  3.  The  handle 
ireaded,  of  course,  so  as  to  screw  into 
fitting  firmly. 


In  Bending  All  Small  Conduit  Use  Is  Made  of 
What  Electricians  Call  a  "Hickey."    This  Is 
Made  of  a  Short  Length  of  Pipe  Threaded 
Into  a  Heavy  "Tee." 


Remove  the  balance  wheel,  bearings,  and 
hair-spring  from  an  old  alarm  clock.  Using 
composition  wall-board  or  thin  wood,  make 
a  box  3x3j4  inches  and  in.  deep.  For 
ease  in  adjusting,  the  front  should  be  cut 
away  as  shown,  and  the  front  should  be 
easily  removable.  In  the  center,  both  back 
and  front,  bore  a  small  hole  to  receive  the 
bearing  screws,  which  are  cup-shaped  in 
the  ends.  The  balance  wheel  should  spin 
freely  when  in  place. 

On  a  thin  sheet  of  soft  iron,  taken  per- 
haps from  an  empty  tomato  can,  draw  a 
circle  with  a  radius  of  one  and  one-sixteenth 
inches.  Inside  this  circle  cut  an  armature 
like  the  letter  S,  as  shown  in  the  drawing. 
Punch  a  small  hole  in  the  center  of  this 
"tin"  letter  S,  and  slip  on  the  balance-wheel 
shaft  and  fasten  to  it.  Push  the  hair-spring 
on  the  shaft  above  the  wheel.  The  free 
end  of  the  hair-spring  is  secured  to  a  small 
post.  The  spring  must  of  course  be  ad- 
justed to  the  proper  tension.  A  thin  pointer 
made  of  No.  32  wire  is  made  fast  to  the 
balance  wheel,  letting  the  end  project  up 
thru  the  slot  cut  at  the  top  of  the  instru- 
ment. A  bit  of  colored  paper  should  be 
glued  to  the  end  of  the  pointer. 

Around  a  stick  of  wood  half  inch  thick 
and  %  wide,  wrap  a  couple  of  thicknesses 
of  cardboard,  gluing  carefully.  On  this 
form  wind  one  layer  of  No.  20  four  feet. 
Fasten  this  with  shellac.  Over  this  coil 
wind  5  turns  of  heavier  wire,  say  No.  14. 
For  the  voltmeter  coil  40  feet  of  No.  32 
may  be  used.  This  makes  200  turns  and 
has  a  resistance  of  nearly  7  ohms.  A  dry 
cell  giving  1.5  volts  will  send  over  1/5 
ampere  thru  this  coil.  200  x  .2  amp.  gives 
40  amp.  turns,  or  40  feet  x  .2  amp.  equals 
8  amp.  feet.  .2  amp.  at  1.5  v  gives  .3  watt. 
When  the  ammeter  coil  having  20  turns  or 
4  feet  is  carrying  2  amperes  it  too  will  have 
40  amp.  turns  or  8  amp.  feet,  and  will  exert 
the  same  magnetic  pull  as  the  voltmeter 
coil  at  1.5  volts. 

If  we  wish  to  measure  a  little  higher 
voltage  we  may  use  140  feet  of  No.  36 
copper  wire,  having  a  resistance  of  60  ohms. 
Now  at  4.5  volts  the  energy  absorbed  will 


If  your  motor  is  not  already  mounted 
on  a  base,  it  would  be  well  to  do  so  for 
this  experiment.  On  this  base  mount  two 
binding  posts  BB. 

Then  disconnect  the  wires  which  come 
from  the  field  coil  and  connect  them  to 
two  dry  cells,  as  shown  in  the  sketch. 
Connect  two  short  wires  from  the  brushes 
to  the  binding  posts  BB,  the  wires  being 
indicated  by  AA.  A  switch  may  be  put 
between  the  field  coil  and  batteries  if  de- 
sired. 

Now  belt  the  motor  to  any  large  wheel, 
D,  such  as  a  fly-wheel  of  a  sewing  ma- 
chine. A  water  motor  serves  the  purpose 
very  well. 

When  the  armature  is  revolved  at  a 
high  rate  of  speed,  current  will  be  gen- 
erated, which  will  pass  thru  the  wires 
HH,  connected  to  a  small  electric  bulb, 
storage  battery  or  to  another  toy  motor. 

In  my  case  the  motor  was  very  small, 
only  three  inches  high,  designed  to  run  on 
two  batteries,  and  when  converted  into  a 
dynamo  it  gave  sufficient  current  to  burn 
out  a  two  and  seven-tenths  (2.7)  volt 
bulb,  which  I  had  taken  from  a  flash- 
light. 

It  must  be  borne  in  mind,  however,  that 
the  voltage  of  a  dynamo  is  controlled  by 
the  size  and  number  of  wires  with  which  it 
is  wound  and  the  speed  at  which  the  arma- 


be  nearly  .3  watt.  One  watt  should  pull 
the  armature  or  plunger  the  full  distance 
into  the  coil.  A  square  of  paper  covers 
the  opening  in  the  front  and  a  glass  fitted 
inio  slots  excludes  the  dust.  Each  coil  may 
lie  joined  to  a  common  post  at  the  top  but 


Procure  an  Old  Alarm  Clock.  You  Are  Then 
Ready  to  Start  Building  This  "Triple  Scale" 
Volt- Ammeter,  a  Most  Useful  and  Desirable 
Measuring  Instrument  for  the  Experimental 
Laboratory. 

to  a  separate  post  at  the  bottom.  Instru- 
ment will  work  in  either  horizontal  or  ver- 
tical position.  Calibration  should  be  done 
last.  If  no  standard  instruments  are  at 
hand,  each  dry  cell  in  series  adds  1.5  volts. 
For  the  ammeter  scales,  two  cells  in  series 
will  send  6  amperes  thru  48  feet  No.  20; 
one  cell  will  give  3  amperes  thru  the  same 
wire,  and  1  ampere  thru  9  feet  of  No.  32. 
My  "battery  tester"  has  been  used  often 
during  the  past  year.  Tester  may  be  used 
for  a  moment  on  much  stronger  currents 
than  examples  given. 

Contributed  by  H.  H.  DAVIS. 


ture  is  rotated,  as  well  as  the  strength  of 
the  field  magnet. 
Contributed  by         E.  L.  DURGEN. 


To  Demonstrate  the  Principle  of  the  Dynamo 
the  Experimenter  Will  Find  it  Extremely  In- 
teresting to  Drive  a  Small  Toy  Motor  with  a 
Steam  Engine,  a  Water  Motor,  or  Another 
Motor,  and  Exciting  the  Field  by  a  Few  Dry 
Cells.    A  Small  Lamp  Can  be  Lighted. 


mall  Motor  Into 
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PRACTICAL  CHEMICAL  LABORA- 
TORY DEVICES. 
By  Thomas  W.  Benjamin. 

THERE  are  many  instruments  and  op- 
erations in  chemistry  that  can  he  so 
improved  as  to  make  them  handier  or 
to  shorten  the  time  required  for  a  given 


funnet  • 


'  i  Rod  in  tube 


Shotting  effect 
of  pressure  on 
sides  of  tube 

To  aspirator 


Improved 
'pipette 


Fig  1 


Rece/ver- 


F/g.2 


Here    Are    a    Home-made  Burette-Pipette 
and  a   Vacuum  -  Filter  of  Simple  and  Inge- 
nious Construction  Welcome  in  Every  Labo- 
ratory. 

process.  Many  of  these  are  in  everyday  use 
in  large  laboratories  but  the  experimenter 
hears  but  little  of  them. 

A  form  of  burette,  or  more  properly  a 
pipette,  having  several  advantages  is  shown 
in  Fig  1.  Instead  of  the  usual  form  with 
the  stop-cock  at  the  bottom,  a  plain  gradu- 
ated tube  is  fitted  at  the  top  with  a  6-inch 
length  of  rubber  tubing.  The  valve  in  this 
case  is  made  by  sliding  a  short  length  of 
glass  rod  into  the  rubber  tube,  locating  the 
same  midway  of  its  length.  The  tube  is 
normally  kept  closed  by  this  rod  but  a  slight 
pressure  on  one  side  of  the  rubber  will 
cause  the  tube  to  buckle  out  and  form  a 
channel  thru  which  liquids  or  air  can  flow. 

The  device  can  be  filled  either  by  sucking 
the  fluid  up  into  the  tube  with  the  mouth  or 
by  immersing  it  into  the  fluid  with  the  valve 
open  and  removing  after  the  valve  is  closed. 
This  valve  will  give  a  finer  regulation  of  the 
discharge  than  the  usual  stop-cock,  a  drop 


Salt- 


Slass  wool  ■' 


Fig.  3 


Device  m  use 


An  Automatic  Saturator  Is  Easily  Made  as 
Shown  in  Above  Diagram  and  May  Come  in 
Handy. 

at  a  time  or  a  steady  stream  being  readily 
attainable. 

Vacuum  Filter':  When  filtering  thick 
fluids  the  process  may  be  speeded  up  by  the 


use  of  a  vacuum  filtering  device.  To  create 
the  vacuum,  use  can  be  made  of  the  glass 
aspirators  which  are  procurable  at  a  very 
reasonable  price.  To  use  this  for  filtering, 
the  receiver  is  fitted  with  a  cork  having  two 
holes.  One,  large  enough  to  take  the  spout 
of  the  funnel,  the  other  having  a  short  glass 
tube  inserted.    See  Fig.  2. 

A  wad  of  absorbent  cotton  is  placed  in 
the  bottom  of  the  funnel  and  reaching  a 
short  distance  up  the  sides.  This  is  to  sup- 
port the  filter  paper  and  prevent  it  breaking 
under  air  pressure.  The  bent  glass  tube  is 
connected  to  the  aspirator  and  when  the 
water  flow  is  started  a  slight  vacuum  will 
exist  in  the  receiver.  Any  liquid  poured 
into  the  funnel  will  be  filtered  at  a  rapid 
rate  due  to  the  air  pressure  forcing  it  thru. 

Saturated  Solution  Apparatus  :  Satu- 
rated solutions  of  salts  can  be  more  quickly 
made  by  supporting  the  salt  near  the  sur- 
face of  the  liquid.  The  idea  being  that  as 
the  salt  dissolves  the  fluid  gets  heavier  and 
sinks  to  the  bottom,  being  replaced  by  other 
fluid.  This  circulation  is  automatic  and  con- 
tinues till  the  saturation  point  is  reached. 

A  little  device,  easily  made  of  glass,  that 
can  be  used  with  all  chemicals  is  shown  in 
Fig.  3.  The  body  is  made  by  cutting  a  two 
inch  length  from  a  large  test  tube  and  bend- 
ing in  the  edges  at  the  cut  by  heating  till 
soft  in  a  Bunsen  flame.    A  wad  of  glass 


This  Suggestion  to  Get  Rid  of  All  Obnoxious 
Fumes  in  the  Small  Laboratory  Is  Certa  my 
Meritorious  and  Shov;  What  a  Little  Inge- 
nuity Will  Attain. 

wool  is  placed  in  the  tube,  being  held  in 
place  by  the  turned-in  edge.  The  glass  rod 
used  to  support  the  device  is  fastened  in 
place  by  heating  the  rod  and  tube  where 
they  are  to  be  joined  until  soft  and  then 
pressing  them  together.  A  cork  fitted  over 
the  rod  will  support  the  device  inside  a 
bottle. 

In  use  the  tube  is  filled  with  the  salt  to  be 
dissolved  and  placed  in  the  bottle  contain- 
ing the  solvent  at  such  a  height  that  the  top 
of  the  tube  is  just  below  the  surface.  Ad- 
ditional salts  may  be  added  from  time  to 
time  as  found  necessary. 

The  aspirator  mentioned  in  connection 
with  filtering  can  be  used  with  advantage 
when,  drying  or  evaporating.  In  this  case 
the  evaporating  dish  is  covered  by  a  funnel 
the  spout  of  which  is  connected  to  the  suc- 
tion tube  of  the  aspirator ;  see  Fig.  4.  The 
vacuum  created  will  draw  off  all  fumes  and 
vapors  at  a  rapid  rate.  Should  the  vapor 
be  required  for  further  experiment  a  con- 
denser can  be  connected  in  the  line  between 
the  funnel  and  the  aspirator  to  condense  the 
vapor. 


A  SIMPLE  GAS  GENERATOR. 

Frequently  small  quantities  of  gas  are  de- 
sired in  the  chemical  laboratory,  and  no 
convenient  and  simple  method  of  genera- 
tion can  be  found.  The  apparatus  described 
is  very  simple,  yet  it  serves  the  purpose  ad- 
mirably. 

First,  procure  two  test  tubes,  one  having 
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Tube  B" 
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Fig.  2 


tio/e  in  test  tube 


Fig  / 


Ki- 


ln Simplicity  This  Little  Gas  Generator  Is 
Undoubtedly  Unrivalled.    Two  Test-Tubes,  a 
Cork,    Some    Rubber    and    Glass    Tubing — 
That's  All! 

dimensions  approximately  x  7"  long, 

the  other  approximately  %"  x  10"  long. 
In  the  bottom  of  the  smaller  test  tube  file 
a  small  hole  with  a  triangular  file  (Fig.  1), 
into  this  test  tube  fit  a  one-hole  rubber  stop- 
per. Fit  stopper,  with  a  right  angle,  connect- 
ing tube,  and  straight  delivery  tube,  as  in  Fig. 
2,  and  insert  in  smaller  test  tube.  The 
smaller  tube  A,  is  inserted  in  the  tube  B,  the 
flare  of  tube  A  prevents  it  from  slipping 
thru  to  the  bottom  of  tube  B. 

In  operating:  If  H2S  is  to  be  generated,  a 
stick  of  FeS,  iron  sulfid  is  placed  in  tube 
A,  and  the  cork  inserted.  Dilute  sulfuric 
acid  is  put  into  tube  B,  filling  it  about  two- 
thirds  full.  When  tube  A  is  inserted  into 
tube  B,  a  large  volume  of  gas  is  produced. 

If  hydrogen  is  wanted,  small  clippings 
of  iron  or  iron  filings  are  put  into  tube  A. 


Right  arig/e  lube 
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The  Gas  Generator  Ready  AsseinDled  lor 
Business.     Get  the  Gas-Mask,  Archimedes! 

and  lowered  into  the  dilute  acid  in  B.  Re- 
moving tube  A  stops  the  generation  of  gas. 
(Continued  on  page  87} 
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LATEST  PATENTS 


Electric  Device  for  Raising  Sunken 
Ships. 

(1,288,108,    issued    to    Vladimir  V. 
Messer.) 

In  this  novel  scheme  for  raising 
sunken  ships,  a  number  of  large 
floating  members  or  tanks  are  util- 
ized, which  are  provided  with  suit- 
able "lectric-motor  driven  propellers 


on  the  interior,  for  the  purpose  of 
causing  the  float  to  rotate  in  the 
water  either  in  one  direction  or  the 
other,  about  its  axis.  By  means  of 
flexible  insulated  conductors  leading 
from  the  salvage  boat  to  the  float, 
the  motors  may  be  properly  con- 
trolled, and  current  supplied  to  them 
for  their  operation.  The  dependent 
cables  at  the  bottom  of  the  float  are 
made  fast  to  the  sunken  vessel,  by 
divers  or  by  other  means.  These 
cables  can  be  let  out  or  reeled  up 
by  causing  the  float  to  rotate,  and 
the  cables  wound  up  or  reeled  off 
from  differentially  grooved  drums 
rigidly  mounted  on  the  exteriur  of 
the  float.   • 

Safety-Chest  for  Valuables. 

(No.  1,291,051,  issued  to  James  L. 
McQuarrie.) 
By  means  of  an  ingenious  safety 
chest,  a  continuous  alarm  is  sounded 
in  'the  event  of  any  unauthorized 
disturbance  of  the  chest.  The  alarm 
mechanism  is  entirely  enclosed  in  a 
small  separate  compartment,  which 
may  be  readily  removed,  when  the 
chest  is  open,  for  repair,  etc.  The 


sion  occurs.  Surrounding  the  gap 
between  the  electrodes,  there  is 
provided  a  spiral  heating  coil,  and 
the  arc-supporting  current  is  im- 
prest across  the  electrodes  at  the 
satire  time  that  the  heating  coil  is 
switched   into  circuit, 


Constant    Amplitude  Vibration 
Motor. 

(No.   1,290,264,  issued  to  Leslie  R. 
McDonald.) 


Medical   Coil  Apparatus. 

(No.     1,290,628,     issued    to  Louis 
Mayor.) 

Can  be  operated  from  commercial 
A.  C.  lighting  circuits.  There  are 
three  windings  on  the  apparatus,  one 
primary  and  two  secondaries.  One 
secondary  is  connected  with  sponge 
or  other  electrodes  for  applying  the 
current,  while  the  lower  secondary 
coil  provides  a  low  voltage  current 
for  operating  a  small  lamp  for  endo- 


This  ingenious  motor  is  made  up 
of  a  rotary  member  mounted  on  a 
square  shaft,  which  is  actuated  or 
propelled  about  its  axis  by  an  ad- 
justable belt  member,  which  is  alter- 
nately and  regularly  pulled  taut  and 
loosened,  by  virtue  of  its  attach- 
ment to  an  electrical  tuning  fork  in 
the    manner    here  illustrated. 


scopic  work,  etc.  The  soft  iron  core 
passing  thru  the  coils  is  adjustable 
as  to  position,  by  means  of  a  control 
knob  fitted  with  rack  and  pinion  at- 
tachment. 


A  Vacuum  Tube  Peak  Voltmeter. 

(No.  1,287,161,  issued  to  Richard  H. 
Wilson.) 

An  improved  method  for  measur- 
ing the  peak  voltage  between  two 
points  of  an  electrical  net-work, 
and  a  further  object  of  which  is  to 
measure  a  direct  or  alternating 
voltage  without  the  necessity  of 
constant  calibration  of  the  measur- 
ing instrument.  These  results  are 
accomplish*  by  connecting  the  in- 
put circuit  of  the  thermionic  valve 
between  the  net-work  terminals, 
across  which  the  voltage  is  to  be 
measured,  and  allowing  the  result- 
ing   uni-directional    pulsating  cur- 


Adjustable  Thermic  Telephone. 

(No.   1,290,114  issued  to  Pieter  de 
Lange   and   Robert   Aeronut  Baron 
van  Lynden.) 


alarm  is  actuated  by  a  gravity  oper- 
ated pendulum  member,  which  is 
freely  movable  in  response  to  any 
disturbance  of  the  chest,  once  it  has 
been  set  and  the  chest  locked.  Also 
magnetic  means  are  provided  for 
holding  the  gravity  operated  pendu- 
lum when  it  is  thus  moved  by  agita- 
tion of  the  chest,  so  as  to  keep  the 
alarm  bell  circuit  closed  continuously. 


Ear 
piece 


Incandescent  Arc-Lamp. 

(No.  1,290,930,  issued  to  Philip  K. 
Devers,  Jr.) 
In  this  interesting  form  of  in- 
candescent arc  lamp,  the  arc  is 
operated  between  two  electrodes  of 
tungsten  or  other  suitable  material, 
in  a  gaseous  medium  of  considerable 
pressure.  The  inventor  provides  a 
new  means  for  starting  the  arc  be- 


rent  in  the  output  circuit  to  pass 
thru  a  resistance  or  impedance. 


Sound   Recorder   and  Reproducer. 

(No.  1,290,711,  issued  to  Manuel 
Calderon.) 
In  "recording"  the  sounds  on  a 
photographic  film  by  creating  vari- 
ations and  graduations  in  light  to 
dark,  the  sound  waves  are  picked 
up  by  a  microphone,  or  a  battery  of 
microphones.  These  microphones, 
thru  a  battery  and  rheostat,  are 
caused  to  actuate  an  electromagnet, 
M.  This  magnet  operates  on  two 
armatures  attached  to  the  pivoted 
levers  shown,  to  the  longer  ends  of 
which  there  are  attached  light  beam 
shutters,  which  may  enter  the  beam 
of  light  in  the  manner  apparent. 
The  variations  as  aforementioned  in 
the  light  and  dark  graduations  are 
photographed  on  the  film,  and  corre- 
spond to  the  voice  waves.  In  "re- 
producing" the  voice,  the  film  is 
past  before  the  beam  of  light,  and 
the  variations  in  light  value  pass- 


tween  the  electrodes  at  low  potential, 
while  the  electrodes  are  below  a  tem- 
perature at  which  the  electron  emis- 


An  improved  form  of  thermic 
telephone  adapted  for  certain  pur- 
poses, or  wherever  it  becomes  an 
object  to  accurately  regulate  the  in- 
tensity of  the  sound  reproduction  by 
varying  the  volume  of  the  sound 
chamber.  In  this  particular  arrange- 
ment the  sounding  chamber  is  ar- 
ranged in  two  parts,  so  that  one  may 
be  slid  over  the  other,'  thus  either 
lengthening  or  shortening  the  cham- 
ber. 


Uicrvphona 


ing  thru  the  film,  cause  correspond- 
ing variations  in  a  battery  and  tele- 
phone receiver  circuit,  by  virtue  of 
their  action  on  a  selenium  cell 
placed  behind  the  film. 


A  Non-Capsizing  Airplane. 

(No.  1,284,373,  issued  to  Platon 
Lazarides.) 

The  design  of  this  airplane  may 
be  of  the  biplane  type.  The  in- 
ventor provides  a  triangular  form  of 
wing,  both  of  which  are  similar  in 
shape  and  area,  the  center  of  the 
wings  being  open,  so  that  the  aviator 
can  see  upward  as  well  as  sideways 
and  downward.  One  of  the  princi- 
pal objects  of  the  inventor  is  to  pro- 
vide a  flying  machine  such  that  if 
the  engine  should  stop  in  mid-air,  it 
would  then  become  possible  for  the 
airplane  to  settle  to  the  surface  of 
the  earth  in  much  the  same  way  as 
a  parachute  does.  This  is  accom- 
plish! by  carefully  balancing  the  en- 
tire   plane,    and    the    car    or  body 


which  is  suspended  at  the  center  of 
the  wings. 

Spark  Plug  and  Generator 
Combined. 

(No.  1,290,190  issued  to  Albert  B. 
Herrick.) 
This  interesting  patent  covers  a 
very  ingenious  gasoline  engine  "spark 
plug  and  generator  combined,  which 
is  operated  by  the  compression  of 
the  engine.  In  other  words,  this 
device  includes  an  electro-magnetic 
generator  similar  in  principle  to  a 
magneto  which  is  adapted  to  be  au- 
tomatically   operated    by    the  com- 


Sparkplug 


pression  of  the  gases  in  the  cylinder 
of  an  internal  combustion  engine. 
In  the  form  shown,  the  generator 
constitutes  but  one  coil  wound  on 
a  soft  iron  core.  This  is  surrounded 
by  a  series  of  strong  steel  magnets. 
At  the  base  of  the  generator  there 
is  a  threaded  terminal  which  fits 
into  the  spark  plug  orifice  of  the 
gasoline  engine,  so  that  the  com- 
pression can  operate  therein  to 
push    against    the    piston  member. 
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Our  Amateur  Laboratory  Cot. test  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the  appa- 
ratus. To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the«jwner.  Dark  photos  pre- 
ferred to  light-toned  ones.     We  pay  $3. UP  each  month  for  the  best  photos.     Address  the  Editor,  "With  the  Amateurs"  Dept. 
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THIS  MONTH'S  $3.00  PRIZE  WINNER— N.  NUSHAWG 

HEREWITH  are  three  views  of  my  "Chemical  Laboratory."     I  think  it  will  be  needless  for  me  to  give  a  description  of  the  contents  of 
my  laboratory  as  I  had  the  view  so  photographed  as  to  cover  that  part.    A  brief  outline  or  history  of  my  laboratory  I  think  would  not  be  out 
of  place.    The  "Lab."  as  you  see  it  in  the  accompanying  views  is  an  accumulation  of  five  years  of  experimental  work.    My  first  laboratory  con- 
sisted of  an  old  wash-stand,  of  which  a  part  can  be  seen  directly  behind  "yours  truly"  in  the  view  in  which  I  am  standing.    Year  by  year  I  added 
to  the  aforesaid  wash-stand,  as  my  finances  would  permit,  until  today  I  have  what  I  consider  a  model  "Amateur  Chemical  Laboratory." 

My  laboratory  is  not  only  a  place  which  affords  me  much  amusement  but  is  also  my  "Study  Hall''  and  my  "College  of  Chemistry" 
combined  in  one.  I  maintain  a  schedule  of  study  which  embraces  two  hours  each  evening,  including  the  study  of  chemistry,  electricity,  biology 
and  other  studies  interesting  to  those  contemplating  a  life  of  science. 

Two  articles  which  I  would  like  to  call  to  your  attention,  noticeable  in  the  general  view  of  my  laboratory,  are  first:  the  electric  furnace 
constructed  from  the  description  found  in  the  April,  1918,  issue  of  the  Electrical  Experimenter.  This  furnace  will  be  found  on  the  ledge 
below  my  apparatus  shelf  in  the  right  hand  side  of  the  picture.  The  other  article  is  the  hydrogen  sulfid  generator,  which  will  be  observed 
beside  my  specimen  cage  just  beneath  the  window  (to  the  left).  I  am  sending  a  separate  description  of  this  apparatus  to  the  Editor,  hoping  he 
will  see  fit  to  publish  the  same  in  "your  magazine";  so  keep  an  eye  peeled  for  it. 

This  laboratory  is  located  in  the  cellar  of  my  home  and  is  twenty-two  feet  in  length  and  fourteen  feet  in  width.  It  is  constructed  of 
plaster  board  and  has  a  four  inch  air  cushion  around  it  on  three  sides,  so  as  to  protect  it  against  any  dampness  from  the  cellar.  It  is  heated  by 
a  furnace  pipe  that  you  will  notice  running  thru  the  laboratory.  It  is  fitted  with  electric  lights  for  general  illumination  and  a  gas  lamp  for  use 
m  the  printing  of  photos.  I  have  gas  and  running  water  at  hand.  A  hood  is  also  among  the  apparatus;  this  serves  in  eliminating  all  ob- 
noxious odors. 

I  have  been  taking  the  Electrical  Experimenter  since  the  August  issue  of  1915,  and  have  each  copy  since  that  time.  I  find  it  to 
be  the  best  magazine  in  its  field  and  have  highly  recommended  it  to  my  friends,  gaining  the  "E.  E."  quite  a  few  friends  by  so  doing.  I 
have  found  the  "Experimental  Chemistry"  course  by  Albert  W.  Wilsdon  very  interesting,  having  followed  and  studied  eacli  lesson  since  the 
first. — N.  Nushawg,  534  Arbor  Ave.,  Dayton,  Ohio. 
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Tlhe  Specllis  ami  Space 

Y  EMEIRSOH  EASTEIRILHHG 


T  was  one  of  those 
clear  bright  summer 
nights  when  the 
moon  and  stars  stood 
out  against  the  black 
background  of  the 
sky,  casting  a  silvery 
light  upon  the  faint 
landscape.  We  were 
motoring  along  a 
highway,  and  as  the 
sky  loomed  out  as 
the  cynosure  of  the  time,  our  conversation 
drifted  to  astronomy,  being  of  the  scien- 
tific trend,  and  our  company  being  more  or 
less  scientifically  inclined.  Pointing  to  the 
moon,  Stokes  made  the  remark,  "Old  girl, 
since  Adam  quit  rubbing  his  eyes  and  be- 
came aware  that  he  was  a  sentient  being 
your  reflections  have  permeated  space  and 
we  have  become  familiar  with  your  lunar 
highness.  Lovers  have  sworn  their  LOVE 
by  you,  and  coyotes  have  howled  under 
your  rays.  But  not  until  the  spectroscope 
shows  up  and  dissects  the  moon  beam,  lay- 
ing its  vibratory  secrets  bare  before  us,  we 
were  not  so  sure  after  all  but  that  you  were 
green  cheese,  as  the  story  book  affirmed. 

"The  old  time  Chinks  were  the  first  guys 
to  finger  around  and  get  on  to  the  ways  of 
the  welkin — in  fact  they  looked  right  thru 
the  welkin  and  got  wise  to  such  things  as 
eclipses  and  other  primary  stuff  of  the 
great  all-around.  It  was  reported  that  two 
old  timers  named  Hi  and  Ho  who  pro- 
test to  be  'there'  on  the  astronomical 
dope  failed  to  inform  their  boss,  the 
Emperor  of  Cathay,  of  the  eclipse  that  came 
around  unannounced,  and  it  is  further 
stated  that  according  to  the  regulations  of 
the  country,  the  men  were  forced  to  suffer 
the  amputation  of  their  heads. 

"Next  in  order  came  the  Chaldeans,  who 
claimed  to  be  wised  up  on  the  aerial  phe- 
nomena, and  who  were  able  to  predict 
eclipses  and  so  forth.  They  blew  their 
horn  and  left  some  records  that  are  real 
amusing  and  historically  instructing,  but 
they  started  the  ball  so  that  we  hear  from 
such  guys  as  Thales,  Anaximander,  Py- 
thagoras, Anaxagoras  and  Eudoxus,  Hip- 
parchus,  Meton  and  a  few  choice  more 
astronomers  and  not  from  other  lines — of 
course, we  have  heard  from  some  of  the 
birds  in  other  lines,  but  as  a  whole  they 
were  star  gazers  and  dreamers. 

"Then  we  read  of  the  endeavors  of  the 
Egyptians,  from  the 
school  at  Alexandria, 
and  of  Ptolemy  and 
his  ideas.  You  know 
he  was  the  duck  that 
was  guilty  for  the  Epi- 
cyclic  System,  which 
has  it  down  in  such  a 
manner  that  the  be- 
liever is  led  to  accept 
the  statement  con- 
cerning the  revolution 
of  the  planets  around 
a  center  that  is  it- 
self doing  the  merry- 
go-round  stunt. 
From  his  standpoint 
he  was  right — the  only 
trouble  with  him  was 
that  he  overlooked, 
while  gazing  so  far 
into  the  heavens,  that 
our  little  elongated 
spheroid  was  one  of 
the  ethereal  company 
in  motion  with  the 
rest.    But  the  old  bov 


unhitched  the  old  plugs  with  which  Apollo 
had  pulled  the  old  glare  around  and  run 
the  brow  wrinkles  in  other  directions  when 
he  let  loose  with  his  treatise  'Almagest'.  All 
this  was  way  back  in  B.  C.  about  200. 

"On  astronomy,  and  more  so  on  astrol- 
ogy, the  Gypsies  were  'there',  but  to  the 
Greeks  we  owe  the  coining  of  the  word 
'ASTRONOMY',  from  the  word  vonos,  or 
nomos,  which  means  LAW ;  and  doypov, 
or  astron,  which  means  star  or  +  we  get 
the  same  which  means  Star-Law.  From  the 
Greeks  sprung  Thales,  the  man  who  stands 
out  in  the  first  discoveries  of  the  electrical 
phenomena,  and  who  was  so  good  at  the 
heavenly  twinklers  that  he  was  termed  the 
Father  of  Astronomy.  It  was  him  and  not 
Chrissy  Columbus  that  told  the  World  in 
general  that  the  globe  that  we  now  know  as 
the  8,000  mile  in  diameter  ball  of  dirt  and 
water  (which  is  not  necessarily  mud)  was 
round  instead  of  a  flat  chunk  upon  the 
shoulders  of  Atlas.  It  was  he  who  de- 
termined when  the  equinoxes  and  the  sol- 
stices were  due  to  arrive,  and  he  knew  be- 
forehand when  the  famous  eclipse  of  the 
Sun  was  to  occur — the  one  that  caused  the 
Lydians  and  the  Medes  to  throw  up  the 
sponge  in  their  famous  battle,  you've  read 
of  the  incident  in  history.  Then  the  sun- 
dial was  invented  by  a  Greek,  Anaximander. 

"Getting  back  to  the  history  of  the  thing 
we  see  a  poor  guy  gazing  up  thru  a  dilapi- 
dated old  farmhouse  roof — where  there  was 
no  roof — and  thinking.  Well,  he  thought 
so  hard  that  we  now  still  read  of  the 
Copernican  theory  of  the  universe.  He 
stuck  our  planet  in  with  the  rest  of  the 
whirling  globes  and  fireworks.  He  got  a 
hunch  from  Pythagoras. 

"Brahe  then  came  along  and  modified  the 
theory  of  Copernicus  and  cut  out  the  'cycles 
and  epicycles'  stuff,  and  as  he  was  not 
housed  up  in  a  farmhouse  he  built  a  mag- 
nificent observatory-  Then  came  the  apt 
pupil  of  Brahe's,  Kepler,  who  compounded 
a  pile  of  laws  and  stamped  his  cognomen  on 
history, 

"After  a  while  Galileo  grew  up  from  the 
skipping  rope  and  marbles  age  and  invented 
the  telescope  and  pendulum.  Looking  thru 
the  glass  instrument  he  found  that  Jupiter 
had  a  moon — not  the  kind  that  showed  up 
when  some  of  his  marbles  collided  with  too 
much  force,  tho.  After  he  slipt  us  a  hand- 
ful of  physics  and  astronomy  and  the 
like  we  become  aware 


that  from  the  dress- 
ing room  of  Life  there 
steps  out  a  Sir  Isaac 
Newton,  who  saw 
the  apple  fall  and  told 
us  all  about  gravita- 
tion. Of  all  the  'Big 
Bugs'  in  astronomy, 
as  well  as  mathemat- 
ics, we  lift  our  hat  a 
little  higher  to  Ike." 

"I  once  read  of  the 
Arabians  as  being  up 
on  the  Astronomical 
dope,"  I  ventured. 

"Yes,  they  were," 
Stokes  replied.  "A 
duck  by  the  name  of 
Ulugh  Beg,  who  was 
not  an  ugly  beggar 
but  an  astronomer, 
catalogued  a  bunch  of 
stars.  They  took  to 
that   and  astrology. 

Telling  It  that  It  Turned  Around "ste^d  of  ®**  the  Egyptians  and 
Standing  Still,  as  Was  Thought.  IVJoors. 


"Then  Laplace  topt  off  Newton's  'Prin- 
cipia'  with  his  Mccanique  Celeste. 

"Naturally,  the  first  thing  to  be  considered 
is  the  Sun.  The  savages  recognized  it  as 
the  means  of  life  on  our  planet  (of  course 
they  knew  of  no  other)  and  worshipt  it 
as  their  God,  in  the  same  manner  as  we 
do  the  $,  only  they  openly  acknowledged  it. 
In  plant  life  we  are  aware  of  an  attraction 
by  it.  Only  the  blind  cannot  see  the  effect 
it  has  upon  everything  in  general.  Now, 
with  a  lot  of  the  experiments  behind  us, 
we  have  it  figured  out  that  we  are  93,000,000 
miles  from  Old  Sol,  and  that  the  hot  old 


Ike  Newton,  the  Gink  Who  Invented  Gravi- 
tation by  Means  of  the  Cider-Fruit. 

boy  is  composed  of  much  the  same  material 
as  our  Earth,  and  we  also  have  it  doped 
out  that  the  temperature  up  at  the  Sun 
arrives  at  the  twelve  thousand  mark,  F. 
It  has  a  'photosphere'  where  we  have  our 
hydrosphere  and  a  'Chromosphere'  where 
we  have  our  atmosphere.  The  mathemati- 
cal wonders  have  it  down  in  their  note 
books  as  follows  for  the  weights  of  the 
Earth  and  Sun,  respectively:  6,000,000.000,- 
000,000,000,000  and  2,000,000,000,000,000,- 
000,000,000,000  tons.  To  reduce  that  down 
to  ounces  would  take  Steinmetz  at  least  a 
second — you  know  him.  Then  the  candle- 
power  looks  like  this  on  paper:  1,575,000,- 
000,000,000,000,000,000,000." 

"How  would  you  say  that  if  you  did  not 
have  your  pencil  along"  asked  Bender. 

"Well,  the  first,  replied  Stokes,  looking 
down  at  his  paper,  "is  six  sextiliion.  The 
(Continued  on  page  69) 
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THE  ORACLE 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  published 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a  quick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a  special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


REWINDING  TELEPHONE 
MAGNETO. 

(993)  Walter  F.  Hawley,  Buffalo,  N.  Y., 
writes  us : 

Q.  1.  How  can  he  rewind  a  3  bar  tele- 
phone magneto  to  produce  10  volts? 

A.  1.  This  question  cannot  be  answered 
exactly,  excepting  on  one  condition,  and 
that  is  that  you  would  need  a  magnetomom- 
eter  at  hand  with  which  to  measure  pre- 
cisely the  strength  of  the  magnetic  flux  in 
maxwells  per  square  inch  of  pole-face  area. 

We  can  suggest  from  our  experience  in 
this  line,  however,  that  the  armature  be 
wound  full  with  No.  17  to  18  B.  &  S.  gage 
S.  C.  C.  or  enameled  magnet  wire.  This 
would  be  suitable  for  a  potential  of  8  to  10 
volts.  Of  course,  the  voltage  can  always 
be  increased  by  raising  the  speed,  but  na- 
turally there  is  a  limit  to  this,  as  the  ma- 
chine will  not  safely  stand  too  high  a 
speed. 


A.  C.  SOLENOID. 

(994)  Stanley  Dohrzynski,  Cuyahoga 
Falls,  Ohio,  asks  the  Oracle : 

Q.  1.  For  data  on  winding  a  small  A.  C. 
solenoid  about  3  inches  in  diameter  and 
3y  inches  long,  with  a  %  inch  iron  core. 

A.  1.  Unless  such  an  A.  C.  electromagnet 
is  very  carefully  designed,  which  would  re- 
quire elaborate  calculations,  and  also  un- 
less it  is  carefully  and  very  exactly  built 
according  to  these  specifications  as  com- 
puted, then  the  current  taken  will  vary  con- 
siderably from  that  calculated.  Also  in  the 
case  of  the  solenoid,  with  a  movable  core, 
the  current  will  vary  from  a  very  high  value 
when  the  core  is  just  entering  the  coil,  down 
to  a  certain  minimum  value,  when  the  core 
is  pushed  all  the  way  into  the  coil. 

The  only  thing  we  can  suggest  in  your 
case  would  be  to  experiment  with  several 
sizes  of  wire.  For  the  size  of  solenoid  you 
have  in  mind,  you  might  try  winding  it  full 
with  No.  18  D.  C.  C.  magnet  wire.  The 
weight  which  such  a  solenoid  could  lift 
with  the  core  all  the  way  in  the  coil  would 
probably  be  in  the  neighborhood  of  one- 
half  pound.  The  iron  core  must  be  lam- 
inated, not  a  solid  piece. 


1  K.  W.  WIRELESS  TRANSFORMER 
DATA. 

(995)  J.  R.  Johnson,  McConnelsville, 
Ohio,  writes  this  department : 

Q.  1.  Please  give  data  for  winding  a 
1  K.  W.  radio  step-up  transformer. 

A.  1.  We  are  pleased  to  give  you  herewith 
data  on  1  K.  W.  close  core  step-up  trans- 
former. 

The  laminated  sheet  iron  core  should 
measure  15  inches  long  and  8j4  inches  wide, 
and  have  a  cross-section  of  2  X  2  inches, 
or  4  square  inches.  The  primary  winding 
which  should  have  taps  taken  off  from  each 
layer  should  comprise  344  turns  of  No.  10 
B.  &  S.  gage  D.  C.  C.  magnet  wire.  The 
secondary  should  comprise  about  12  pounds 
of  No.  32  D.  C.  C.  magnet  wire,  thoroly 
impregnated    with    paraffin    and  beeswax 


while  being  wound  into  pies.  There  should 
be  24  pies  or  coils,  each  K  inch  thick.  This 
secondary  winding  should  give  14,176  volts 
with  300  turns  in  the  primary;  21,265  volts 
on  200  turns  in  the  primary,  and  42,530  volts 
with  100  turns  in  the  primary  in  use.  Of 
course,  when  the  normal  number  of  pri- 
mary turns  are  reduced  in  order  to  raise 
the  secondary  voltage,  a  suitable  iron  core 
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choke  coil  or  impedance  must  be  used  in 
series  with  the  primary  winding  in  order  to 
control  the  current,  so  that  the  transformer 
will  not  over-heat  and  burn  out  the  wind- 
ings. 


2  K.  W.  STEP-DOWN  PIPE  THAW- 
ING TRANSFORMER. 

(996)  Joel  H.  M„  Carney  Point,  N.  J., 

inquires  : 


Q.  1.  Can  you  supply  data  on  a  110  volt, 
60  cycle,  A.  C.  step-down  transformer  for 
pipe  thawing,  the  secondary  giving  about 
12  volts. 

A.  1.  We  give  herewith  data  on  the  con- 
struction of  a  2  K.  W.  transformer  suitable 
for  operation  on  110  volt,  60  cycle,  A.  C. 
The  secondary  is  suited  to  develop  a  cur- 
rent of  about  13  volts  and  150  amperes. 

The  primary  winding  of  this  transformer 
consists  of  \Zy2  pounds  or  244  turns  of  No.  8 
B.  &  S.  D.  C.  C.  magnet  wire,  or  2  No.  11 
D.  C.  C.  wires  can  be  wound  side  by  side 
and  connected  in  parallel.  The  laminated 
sheet  iron  core,  on  one  leg  of  which  the 
primary  is  wound,  should  measure  Yjy2 
inches  long  by  8M,  inches  wide,  and  have  a 
cross-section  of  2j%  X  2^4  inches. 

The  secondary  winding  for  this  trans- 
former should  comprise  31  turns  of  No.  0 
B.  &  S.  gage  D.  C.  C.  magnet  wire,  and 
will  develop  a  current  of  about  13  volts  and 
150  amperes.  If  this  is  too  difficult  to  wind 
on,  2  No.  3  wires  may  be  used  or  4  No.  6 
wires,  connecting  these  wires  in  parallel. 


REWINDING  DYNAMO. 

(997)  A.  C.  McLellan,  La  Porte,  Ind.: 
Q.  1.  I  want  to  know  what  size  wire  the 
armature  or  field  or  both  will  have  to  be 
wound  with  to  get  40  volts  and  as  much 
amperage  as  possible  from  a  dynamo  as 
follows : 

Field  is  6  pole,  now  wound  with  No.  20 
D.  C.  wire,  1*4  pound  to  the  pole.  The 
armature  has  28  slots,  wound  with  28  coils, 
parallel  lap  winding,  and  has  2  brushes  at 
an  angle  of  60  degrees  from  each  other. 
Each  coil  is  wound  with  20  turns  of  No.  20 
D.  C.  wire.  Commutator  has  28  bars,  diam- 
eter is  4^4  inches,  length  3  inches,  and  at  a 
speed  of  2,000  R.P.M.  it  now  generates  105 
volts  and  9  amperes.  The  dynamo  is  shunt 
wound,  and  when  wired  for  40  volts  I  want 
it  shunt  also.  It  seems  to  pull  very  hard 
now  without  any  load  on  it  at  all. 

A.  1.  We  would  advise  as  follows  con- 
cerning the  rewinding  of  your  105  volt,  9 
ampere  dynamo  : 

For  40  volts  the  field  should  be  rewound 
with  the  same  amount  of  wire,  or  iy 
pounds  per  pole  of  No.  15  B.  &  S.  gage 
D.  C.  C.  magnet  wire.  The  armature  should 
be  rewound  with  the  same  number  of  coils 
and  in  the  same  fashion  or  style  of  wind- 
ing as  previously  used,  but  each  coil  should 
be  composed  of  7  turns  of  No.  15  B.  &  S. 
gage  D.  C.  C.  magnet  wire. 

You  mention  that  the  dynamo  armature 
seems  to  turn  very  hard  without  any  load 
on  it  at  the  present  time.  This  most  likely 
is  not  due  to  any  electrical  reasons,  but 
merely  mechanical  ones.  We  would  sug- 
gest that  the  bearings  be  carefully  inspected  ; 
also  on  some  small  dynamos  fitted  with  a 
number  of  brushes,  the  brush  friction  is 
made  too  great,  and  they  should  be  read- 
justed so  as  to  have  just  sufficient  spring 
tension  against  the  commutator  to  elim- 
inate any  undue  sparking.  In  some  cases, 
(Continued  on  page  50) 
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Test  Lesson  In 

Draftsmanship 


Send  for  this  free  lesson  which  explains 
the  Chicago  "Tech"  method  of  teaching 
Draftsmanship  by  mail.  Positions  at  big 
salaries  are  now  waiting  for  competent  men. 
Even  draftsmen  of  limited  training  and 
experience  are  snapped  up  and  paid 
good  salaries.  If  you  are  dissatisfied 
with  your  opportunities,  learn  Drafts- 
manship. Chicago  "Tech"  will  train  you 
in  the  most  practical  way  in  the  short- 
est time.   Mail  the  coupon  today  and 


let  us  tell  you  about 
the  Chicago  "Tech" 
method.  The  free 
lesson  will  show 
you  how  well 
equipped  you  are  to 
follow  Draftsmanship 


Enroll 


in  the  course  only  if  you  decide  that  you 
can  take  it  up  to  advantage.    No  cost, 
no  obligation  on  you  to  make  this  in- 
vestigation.   Send  the  coupon. 


$25 
to  $100 
a  Week 


m 


Draftsmen  always  command 
good  salaries.    And  now  when 

American  industries  are  to  be  called  up- 
on to  meet  vast  foreign  and  increased  do- 
mestic demands,  the  opportunities  are  greater 
than  ever.   This  is  the  time  for  you  to  prepare 
for  a  better  position— a  higher  salary. 

Come  to  the  College  or 

Learn  At  Home 


sir 


„li¥gt. 


Hold  you  present  position  while  training*.  Our  experts  will  instruct 
you  by  mail.  Only  your  spare  time  is  required.  You  are  directly  under 
practical  draftsmen  and  engineers.    You  are  taught  exactly  the  work 
required  in  the  drafting  rooms  of  big  concerns.    No  time  put  in  on  un- 
KjHSHr  f,Jf  necessary  studies.   This  means  thorough  instruction  and  early  graduation. 

Easy  Payments 

The  fees  for  Chicago  "Tech"  Courses  are  very  moderate — and  you  can  pay  on 
terms.    And  also,  you  obtain  in  a  few  months  what  it  would  take 
several  years  to  acquire  by  ordinary  methods.    You  can  get  an  early 
start.    You  are  soon  ready  to  take  a  paying  position  and  to  quickly 
get  back  the  cost  of  your  course.    Then  keep  on  earning  more. 


FREE  Instruments 

Every  student  of  theChicago  "Tech"  mail  course  in  Draftsmanship  receives 
this  set  of  instruments,  or  a  cash  credit  in  case  he  already  has  a  set.  These 
instruments  are  of  the  same  make  and  sizes  as  are  used  by  high  salaried 
experts  in  drafting  rooms  of  factories,  shops,  railroads,  etc.   You  use  them 
while  learning— then  take  them  right  into  your  practical  work. 


Auto  and  Gas  Engine  Course 

All  about  automobile  mechanism— its  construction,  operation  ami  REPAIR— 
taught  by  mail.  You  train  directly  under  the  Chicago  "Tech"  automobile  ex- 
perts.   Splendid  opportunities  open  now.    Send  coupon  and  get  all  the  facts. 

Learn  All  This  in  Spare  Time 

Principles    of    the    Automobile.      about  oila  and  how  to  test  them.  Splash 
Every  point  made  clear  about  the  basic 
prin  " 


electric  cars.  Power  transmission  systems 
in  pleasure  and  commercial  cars,  etc. ,  etc. 

Gasoline  Engines.  All  about  the 
different  types.  A  complete  course  in  graa 
engine  construction,  operation  and  repair. 

Power  Plants  and  Transmissions. 
Application  of  power  by  4-6-8-12  cylinder 
engines.  Types  of  clutches,  sears,  drives, 
axles,  etc. 

Carburetors  and  Fuel  Supply 
Systems.  All  methods  demonstrated. 
Fuel  values.  How  to  test.  Gasoline  and 
air  mixtures.  Regulation,  care  and  man- 
agement, etc.,  etc.,  etc. 

Lubrication    and   Cooling.  All 


and  circulating-  systems;.    Operation  i  

ferent  cars  explained.  Diagrams  and  tables. 
Cooling  systems  completely  illustrated, etc. 

Batteries.  Electrical  principles  ex- 
plained. Instructive  diagrams  of  wiring  and 
connections.  Coils,  condensers,  vibrators, 
etc.,  etc. 

Magneto  Ignition.  Principles  and 
practical  operation  of  various  types  and 
systems  with  diagrams.  Generation  of  cur- 
rent. Field, armature,  hitfhand  low  tension, 
all  explained.     Complete  in  every  point. 

Starting  and  Lighting  Systems. 
All  modern  methods.  Starters— spark ,  me- 
chanical, air,  acetylene,  electric,  battery- 
shown  in  detail  with  diagams  and  full  ex- 
planations. Charging.  Motor  and  gener- 
ator adjustments,  etc.,  etc. 


Know  How  to  Find  and  Fix  Troubles 
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Send  the  Coupon — Now 

The  sooner  you  are  prepared  the  sooner  you  will  be  holding  a  job  that  pays  a  large  salary 
and  opens  the  way  to  advancement.  Many  executives,  general  managers  and  superin- 
tendents began  as  draftsmen. 

Other  institutions  ask  you  to  pay  first— and  then  to  find  out  later  how  well  qualified 
you  are  for  this  profession.    We  send  you  the  free  lesson  first  and  place  you  under  no  obli- 
gation at  all.    Discover  your  qualifications  before  you  pay  anything. 
The  coupon 


will  bring  theTest 
Lesson,  free.  Al- 
so information 
about  the  profes- 
sion of  Drafts- 
manship and  de- 
tailed facts  about 
Chicago  "Tech" 
methods,  the  fees, 
terms,  etc.  Mark 
with  X  the  branch 
you  are  interested  in 
—or if  in  doubt  about 
which  course  to 
take,  write  a  letter 
stating  facts  about 
yourself  and  asking: 
our  advice  which 
will  be  freely  given. 
Mail  either  the  cou- 
pon or  letter  today. 


Chicago  Technical  College 
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Chicago  "Tech"  Bldg. 
Chicago.  111. 


CHICAGO  TECHNICAL  COLLEGE, 

545  Chicago  "Tech"  Building,  Chicago 

Without  obligation  to  me,  please  send  me  your  FREE  Test  Lesson 
other  interesting  literature  covering  the  subject  indicated  below. 
Mark  X  opposite  work  in  which  you  are  especially  interested. 

□  Architectural  Drafting  □  Plan-Reading— Ruildintr 

□  Machine  Drafting  □  Plan-Reading— Shop  Men 

□  Electrical  Drafting  □  Estimating 

□  Structural  Drafting  □  Surveying 

□  Sheet  Metal  Drafting  □  Map  Drafting 

□  Builders*  Course  D  Autos  and  Gas  Engines 


|        College  or  Home  Study?    State  which. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Thousands  of  Wonderful  Oppor- 
tunities in  the  Electrical  Field 

The  Trained  Man  Is  Needed  Everywhere 

By  L.  L.  COOKE, 

Chief  Engineer,  Chicago  Engineering  Works 


BUSINESS  conditions  throughout 
America  and  even  the  world  to- 
day are  such  that  there  are  now 
truly  wonderful  opportunities  for 
trained  men  in  the  electrical  field.  The 
electrical  business  has  grown  so  fast 
and  electricity  is  being  continually  ap- 
plied to  so  many  new  uses  that  the 
demand  for  trained  electrical  men  is 
growing  faster  than  the  supply. 

Even  on  the  farm  electricity  is  now 
becoming  common  and  thousands  of 
farm  lighting  and  power  plants  have 
already  been  installed.  This  shows 
how  broadly  electricity  is  applied  to- 
day, and  suggests  something  of  the 
very  great  demand  for  hundreds  of 
thousands  more  of  trained  electricians. 

"Where  will  we  get  the  men,"  is  the 
question  heard  on  every  side.  Elec- 
trical Manufacturers  are  spending 
thousands  of  dollars  a  week  advertis- 
ing merely  for  help.  Look  at  the  "Help 
W  anted"  columns  of  any  newspaper 
and  see  for  yourself  the  demand  for 
trained  men.  The  salaries  paid  to 
young  men  with  a  thorough  knowl- 
edge of  electricity  are  unbelievable. 
The  size  of  the  pay  envelopes  going 
into  the  pockets  of  electrical  workers 
every  week  reflects  the  scarcity  of  men 
to  fill  these  responsible  positions.  So, 
not  only  is  the  electrical  field  greatly 
vacant  now  due  to  the  absence  of  elec- 
trical men  enlisted  in  the  war  services 
of  our  government,  but  it  will  be  more 
greatly  vacant  when  war's  results  are 
counted,  and  the  need  for  men  to  fill 
the  industrial  places  of  our  soldiers 
and  sailor  boys  will  swell  the  demand. 

Moreover,  the  reconstruction  and 
readjusting  periods  to  follow  in  the 
war's  wake  are  going  to  increase  the 
employment  of  electrical  workers  be- 
yond even  the  natural  immense  re- 
quirements. Electricity  is  yet  to  do 
its  biggest  services  to  the  world  after 
the  war.  Tho  unlimited  are  its  boun- 
daries now,  electricity  and  men  who 
know  its  functionary  phases  and  op- 
erations will  have  even  wider  scope 
and  opportunity  for  years  after  peace 
is  declared. 

The  most  vital  question  for  the 
young  man  of  today  to  answer  is  not 


"Shall  I  enter  the  electrical  profes- 
sion?" but  "What  is  the  quickest,  easi- 
est and  surest  way  to  become  a  trained 
electrical  man?"  Time  was  when  it 
took  from  three  to  four  years  to  turn 
out  an  accomplished  electrician  who 
could  be  entrusted  with  any  job  that 
came  along.  Only  a  few  years  ago  it 
used  to  cost  thousands  of  dollars  to 
make  an  accomplished  electrician, 
which  amount  was  made  up  in  ex- 
pensive tuition,  board,  etc.,  as  well  as 
money  lost  in  non-production  while 
the  student  was  learning.  Hundreds 
of  thousands  of  dollars  were  lost  in 
this  manner  because  the  student,  sel- 
dom, if  ever,  is  a  producer  while 
studying.  This  means  a  tremendous 
loss  to  the  nation,  as  a  minute's  re- 
flection will  readily  show. 

Correspondence  instruction  has  changed 
all  this.  By  this  method  the  student  wastes 
no  time  on  unnecessary  branches.  He  gets 
exactly  the  training  he  will  use  in  practical 
work  and  throughout  his  entire  course  he 
has  the  direct  personal  instruction  of  spe- 
cialists in  the  branch  he  has  selected. 

Further,  he  can  do  his  studying  at  home, 
in  his  spare  time.  He  does  not  have  to  give 
up  his  regular  job  until  he  has  qualified  as 
a  Certificated  Electrician  and  is  ready  to 
enter  his  new  profession.  Think  of  the 
thousands  of  dollars  this  one  great  feature 
of  correspondence  instruction  has  saved 
this  country  in  the  past  year  alone. 

I  urge  every  young  man  with  ambition 
and  pluck  to  grasp  the  opportunity  that 
present  conditions  offer  the  electrically 
trained  man.  Don't  hesitate  because  of  age 
or  experience.  Young  men,  boys  and  old 
men  are  needed  and  must  fill  the  gaps  to 
keep  business  going.  Do  your  part.  Pre- 
pare yourself  for  a  real  position  by  special- 
izing in  some  branch  of  electricity.  All  you 
need  is  a  few  months'  practical,  snappy  in- 
struction from  a  competent  engineer  and 
you  will  be  ready  to  go  after  some  real 
money.  But  do  it  now.  Our  boys  are  re- 
turning filled  with  ambition,  strong  and 
healthy  after  two  years'  out-door  living. 
How  can  you  hope  to  compete  throughout 
the  reconstruction  period  without  the  spe- 
cial knowledge  and  advantages  training  will 
give  you? 

The  Chicago  Engineering  Works  are 
ready  to  help  you.  A  specially  designed 
course  has  been  prepared  that  will  fit  you 
in  the  shortest  possible  time  to  take  up  the 
extremely  interesting  and  profitable  work 
as  a  Certificated  Electrician.  The  course  is 
the  result  of  many  years'  teaching  of  young 
men  in  this  vast  field.  It  is  intensely  prac- 
tical. It  is  highly  condensed,  simplified, 
up-to-date  and  complete.  You  can  make  a 
splendid    success   in  this    study,   and  the 


school  will  guarantee,  under  bond,  to  return 
every  cent  paid  for  tuition,  if  you  are  not 
entirely  satisfied  when  you  receive  your 
Electrician's  Certificate  granted  you  as  a 
graduate  of  the  school.  We  teach  contract- 
ing and  electrical  drafting  along  with  the 
course  and  hundreds  of  our  graduates  are 
now  successful  contractors. 

You  can  take  the  entire  course  in  your 
spare  time.  No  interference  with  your 
regular  duties.  We  understand  just  what 
you  must  know  and  have  devised  a  really 
wonderful  way  of  instruction  by  mail.  We 
have  trained  thousands  of  men  and  will 
train  you  to  your  complete  satisfaction  or 
the  course  will  not  cost  you  one  cent. 

Remember,  that  you  will  not  be  under  the 
slightest  expenses  except  the  tuition  price. 
A  splendid  Electrical  Outfit  is  given  free 
to  every  student  and  much  of  the  training 
is  done  by  actual  work  with  this  outfit. 
You  have  no  car-fare  or  living  expenses 
as  you  would  have  if  you  studied  at  a 
trade-school.  You  don't  have  to  buy  your 
outfit,  or  pay  for  the  maintenance  of  ex- 
pensive school  equipment  as  you  would 
elsewhere.  The  electrical  outfit  which  we 
give  every  student  includes  Electrical  Tools, 
Instruments,  Materials,  etc.,  and  is  given 
absolutely  free. 

The  price  of  the  course,  you  can  pay  in 
small  installments  if  you  want  to — in  other 
words,  you  can  pay  as  you  go  along.  These 
payments  you  can  take,  out  of  your  salary 
which  you  receive  from  your  regular  em- 
ployment, it  not  being  necessary  to  give 
this  up  until  you  are  fitted  and  ready  to 
take  a  good  position  as  a  real  electrician. 

One  excellent  feature  of  the  assistance 
the  Chicago  Engineering  Works  is  giving 
young  men  to  help  them  succeed  is  the  free 
employment  service.  The  standing  of  the 
school  is  so  high  and  the  quality  of  students 
so  well  known  that  many  firms  rely  en- 
tirely upon  our  graduates  to  fill  vacancies 
in  their  staffs.  We  are  continually  receiv- 
ing requests  from  employers  to  send  them 
trained  Electrical  men.  We  assist  our 
students  to  good  positions  and  keep  in 
touch  with  them  for  years,  helping  and 
advising  them  in  every  way  possible. 

I  cannot  urge  all  young  men  too  strongly 
to  get  into  the  field  of  electricity.  I  know 
the  vast  opportunities  for  bright  men  and 
the  opportunities  have  never  been  better 
than  they  are  now  and  will  be  for  the  next 
ten  years.  The  industry  needs  you  and 
will  give  you  a  good  chance  to  make  a  suc- 
cess of  your  life.  Write  us  and  let  us  tell 
you  all  about  what  we  can  do  for  you. 

We  have  just  prepared  a  new  book  on 
Electricity  and  its  Opportunities  and  I  want 
to  send  you  this  wonderful  book — FREE. 
Write  me  personally  telling  me  just  what 
you  are  doing  and  what  you  would  like 
to  do.  I'll  gladly  answer  your  letter  myself 
and  give  you  the  benefits  of  my  many 
years'  experience  in  this  field.  But  what- 
ever you  do,  don't  neglect  the  golden  oppor- 
tunity now  offered  live  men.  Address  L.  L. 
Cooke,  443  Cass   St.,  Chicago,   111.— Adv. 
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BE  A  CERTIFICATED 


A  Real  Position 
Like  This— For  You 

The  country  needs  thousands  of  trained.  Certificated 
Electricians  to  fill  good  positions — and  at  big  pay.  It's 
all  a  matter  of  knowing  how,  and  I  will  teach  you  by 
up-to-date,  modern  instruction.  You  can  learn  at  home, 
without  interfering  with  your  regular  work,  by  my  highly 
successful  method  of  Home  Instruction  in  Practical 
Electricity. 

Prepare  NOW  and  be  ready 
in  a  few  months  to  earn  your 
$46  to  $100  A  WEEK 

Send  for  this  Book 

My  book,  "HOW  TO  BECOME  AN  EXPERT  ELEC- 
TRICIAN," has  started  thousands  of  young  men  on  the 
way  to  splendid  success.  A  new  edition  of  this  has  just 
been  printed.  I  want  every  young  man  interested  in 
Electricity  to  have  a  copy,  and  will  send  you  one,  ABSO- 
LUTELY FREE  and  PREPAID.    Write  me  today. 

How  I  Train  My  Students 

As  Chief  Engineer  of  the  Chicago  Engineering  Works 
I  know  exactly  the  kind  of  training  a  man  needs  to 
enable  him  to  get  and  hold  good  positions,  and  to  earn 
big  pay.  I  have  trained  hundreds  of  men  who  are  holding 
splendid  electrical  jobs. 

I  give  each  of  my  students  personal  attention  and  a 
complete  and  thorough  training.  I  give  him  a  SPLEN- 
DID ELECTRICAL  OUTFIT  FREE,  and  much  of  the 
training  is  done  by  actual  work.    When  my  students 


graduate  and  receive  their  Certificate,  they  are  ready  for 
a  real  position.  But  still  more,  at  any  time  you  wish  you 
can  come  to  our  splendidly  equipped  Electrical  Shops  for 
special  training.    No  other  school  can  give  you  this. 

A  Real  Opportunity  for  YOU 

Wishing  is  never  going  to  make  your  dreams  come 
true.  You've  got  to  study — to  learn.  A  man  is  worth 
possibly  $2  or  $3  a  day  from  his  neck  down — and  no 
more ;  but  there  is  no  limit  to  what  he  can  be  worth  from 
his  neck  up. 

A  trained  mind  is  what  gets  the  big  pay.  It  is  this 
training  that  you  need,  and  I  can  train  you  in  a  few 
months.  Are  you  ambitious  to  make  a  real  success — 
then  send  me  the  coupon — today. 

Electrical  Outfit  FREE 

To  every  student  who  answers  this  ad  I  am  giving  a  Splendid 
Electrical  Outfit  of  standard  size  Electrical  Tools,  Instruments, 
Materials,  etc.,  absolutely  free.  Furthermore,  to  every  Electrical 
Student  I  give  a  truly  valuable  surprise  that  I  cannot  explain 
here. 

Free  Employment  Service 

I  am  continually  receiving  requests  from  employers 
to  send  them  trained  Electrical  men.    I  assist  my 
students  to  secure  good  positions.     I  keep  in 
touch  with  them  for  years,  helping  and  ad- 
vising them  in  every  possible  way. 

Write  Now— Don't  Delay 

Delay  never  got  you  anything.  Ac- 
tion is  what  counts.  Get  started — 
and  get  started  now.     Write  me 
send  me  the  coupon  right  NOW. 


L.  L.  COOKE,  Chief  Engineer 

CHICAGO  ENGINEERING  WORKS 

441  Cass  Street      Dept.  25      Chicago,  III. 
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Study  these  microphotographs! 

A — New  ordinary  steel  needle. 

B — Ordinary  steel  needle  after  playing 
one  record.    Note  the  worn  point! 

C — New  Sonora  Semi-Permanent  Sil- 
vered Needle.  Note  that  the  parallel 
sides  (which  are  not  tapered)  always 
fit  record  groove  perfectly. 

D — Sonora  Needle  after  playing  one 
record.    No  perceptible  wear. 

E — Sonora  Needle  after  playing  over 
fifty  records.  Needle  has  worn  down, 
but  is  in  perfect  playing  condition. 

Preserve  Your  Phonograph  Records 

S- "tsniMim  Of  QUALITY  . 
onoft 
CtlAH  AI  A   .[LI  ££- 

Semi-Permanent  Silvered 

NEEDLES 

Replace  steel  needles! 

They  play  50  to  100  times  and  are 
used  on  ALL  MAKES  of  steel 
needle  records.  Unequalled  for  con- 
venience, economy,  improvement  of 
mellowness  of  tone  and  the  in- 
creasing of  life  of  the  records. 

Loud — Medium — Soft 
30c  per  card  of  5.    In  Canada  40. 

FREE 


|  Sample  Sonora  Needle  will  be  sent 
■  FREE  on  request.    Write  for  it 


j^onora  IJrfoitojjrapIi 
#alcs  (Hompanu,  $nt. 

GEORGE  E.  BEIGHTSON.  President 
2T9  Broadway.  Dept.  G.,  New  York 
Toronto:  Eyrie  Building 
CAUTION !  Beware  of  similarly  con- 
structed  needles  of  Inferior  quality 
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Pont  Grope  for  Words 

We  are  all  trying  to  SELL  some- 
thing— it  may  be  brains,  or 
automobiles,  or  soap — but  words 
are  the  universal  medium  of  ex- 
change. LEARN'  TO  USE  THEM 
CORRECTLY  —  PROFITABLY. 
Get  a  command  of  English! 
Spend  a  few  minutes  daily  with 
Grenville  Kleiser's  Mail  Course, 
and  Mental  Efficiency.  It  will 
surely  teach  you  how  to 

Use  Good  English  —  and  Win 

Enlarge  your  Stock  of  Words — Use  the  Right 
Word  in  the  Right  Place — Write  Compelling 
Business  Correspondence,  Stories,  Advertise- 
ments, Speeches — Become  an  Engaging  Con- 
versationalist—  Enter  Good  Society,  etc. 
Ask  for  free  particulars  today. 
We  send  them  by  mail.  No  agent  will  call. 
FUNK  &  WAGNALLS  COMPANY,  Dept.  267,  NEW  YORK,  N.  Y. 


Practical  Engii 


Rider  Agents  Wanted 

Everywhere  to  ride       and  exhibitt^Saa,'fTT' —  

the  new  Ranger"Motorblke"com- 
pletely  equipped  with  electric  light 
end  horn,  carrier,,  stand,  too)  tank, 
coaster-brake,  mud  guards  and 
anti -skid  tires. Choice  of  44 other 
styles,  colors  and  sizes  in  the  fa- 
mous "Ranger"  line  of  bicycles. 

DELIVERED  FREE  on  approval 
and30  DAYS  TRIAL.  Send  for  big 
free  catalog  and  particulars  of  our 
Factory-direct-tO'Rider  marvelous 
offers  and  terms. 

TIDCC  Lamps,  Horns,  Wheels, 
I  inbv  Sundries,  and  parts  for 
all  bicycles— at  half  usual  prices. 

SEND  NO  MONEY  but  tell  us 
exactly  what  you  need.  Do  not  buy  until  you 
get  our  prices,  terms  and  the  big  FREE  catalog. 

MF  A  n  CYCLE  COMPANY 
EMU  Dept.  D107  CHICAGO 


THE  ORACLE 

(Continued  from  page  46) 


also,  the  armature  may  rub  against  the 
field  poles,  and  this  can  be  easily  ascertained 
by  removing  the  armature  and  noting  if 
there  are  any  shiny  spots  on  the  field 
poles  or  armature  core. 


ELECTRIC  ARC  TEMPERATURE 

(998)  James  G.  Peck,  Elmira,  N.  Y., 
says : 

Q.  1.  What  is  the  temperature  of  the 
electric  arc  produced  between  two  j4  inch 
carbons  ? 

A.  1.  In  regard  to  data  for  building  an 
arc  light  from  two  y2  inch  diameter  carbons 
to  give  you  a  temperature  of  3,500  degrees 
Centigrade,  any  arc,  large  or  small,  gives 
about  the  same  temperature  roughly  speak- 
ing; the  large  arcs  using  larger  carbons 
simply  giving  a  greater  quantity  of  heat, 
but  not  a  higher  temperature.  The  electric 
arc  will  give  you  the  greatest  temperature 
of  any  ordinary  source  of  heat  known. 
The  average  arc,  using  ^4  inch  carbons, 
either  cored  or  solid,  consumes  about  5 
amperes,  on  110  volts,  and  the  candle  pow- 
er is  about  1200. 

Appended  are  some  interesting  high  tem- 
perature sources  of  heat : 

Bunsen  burner  1,870  deg.  C. 

Oxy-coal  gas  flame  2,000 

Oxy-hydrogen  flame  2,800 

Oxy-acetylene  flame  3,500 

Electric  arc  (furnace)  3,500 


RADIO  LOOSE  COUPLER  DESIGN 

(999)  Alvin  Harrison,  Albert  Lea,  Minn., 
asks : 

Q.  1.  Several  questions  on  designing 
loose  couplers  for  wireless  receiving  circuits, 

A.  1.  In  standard  practice  it  is  usual  to 
provide  both  primary  and  secondary  coils 
with  loading  inductances,  these  inductances 
being  either  a  separate  part  of  the  circuit, 
or  else  combined  with  the  coupler  windings 
themselves,  preferably  the  latter. 

The  primary  as  well  as  the  secondary 
circuits  are,  in  the  most  efficient  design  of 
coupler,  made  so  as  to  form  a  continuous 
coil  capable  of  being  tuned  to  the  highest 
wave  length  which  it  is  desired  to  receive. 
Any  other  form  of  loading  inductance  which 
is  separate  from  the  windings  of  the  coupler 
only  form  a  source  of  loss,  for  it  requires 
a  certain  amount  of  energy  (PR)  to  excite 
this  separate  loading  inductance,  and,  as  it 
does  not  form  a  part  of  the  main  coupler 
winding,  and  is  not  useful  in  producing  a 
part  of  the  common  electromagnetic  field 
which  transfers  the  energy  from  the  pri- 
mary to  the  secondary  circuit,  as  you  will 
see,  in  any  event  then  it  must  be  a  source  of 
unrecoverable  loss. 

We  would'refer  you  to  a  very  good  article 
on  "Building  a  20,000-meter  Undamped  Re- 
ceiving Set,"  by  William  Burnett,  Jr.,  page 
258,  August,  1917,  issue;  also 

"The  Design  of  Large  Radio  Receiving 
Transformers,"  by  Chas.  S.  Ballantine,  Ra- 
dio Engineer,  page  732,  February,  1917, 
issue. 

"The  Calculation  and  Measurement  of  In- 
ductance," by  H.  Winfield  Secor  and  Sam- 
uel Cohen,  parts  1,  2  and  3,  which  appeared 
in  the  March,  April  and  September,  1917,  is- 
sues.  ■ 

PECULIAR  SPARK  BALLS. 

(1000)  R.  J.  O.,  San  Antonio,  Texas, 
writes : 

Q.  1.  I  am  a  reader  of  the  Electrical 
Experimenter  and  desire  some  information 
regarding  an  experiment  performed  in  my 
"Lab"  some  time  ago  which  I  am  at  a  loss 
to  know  "the  why  and  wherefore"  of. 
Thus :  I  made  a  solution  of  Sodium  Chlorid 
and  water,  in  a  small  beaker.  (See  sketch.) 
Using  a  current  of  110  volts  and  a  small 
telegraph  key  to  open  and  close  the  circuit, 


I  connected  it  as  shown  in  the  "hook  up." 
I  proceeded  as  in  sending  a  telegraph  mes- 
sage and  found  that  a  rapid  movement  of 
the  key  produced  a  stream  of  what  appeared 
to  be  sparks  between  the  neg.  ( — )  pole 
about  1/32  of  an  inch  above  the  solution. 
The  so-called  "sparks"  will  continue  to  ap- 


110  V 


'Sparlc'or  boll 
of  fire 


Solution  of 
sodium  chloridM 


First  Stage  of  "Spark  Ball"  Experiment. 

pear  as  long  as  the  copper  wire  lasts.  (It 
melts  rapidly).  My  question  is  "What  are 
those  sparks?"  If  not  sparks,  what  is  it? 

A.  1.  The  experiment  which  you  describe 
is  nothing  new  and  is  well  known  to  those 
who  have  experimented  with  electrolytic  in- 
terrupters a  good  deal.  This  experiment 
can  be  performed  not  alone  with  sodium 
chlorid,  but  with  almost  every  acid.  Pro- 
viding the  current  is  strong  enough,  a  ball 
of  fire  will  appear  at  the  end  of  one  wire 
which  touches  the  surface  for  the  following 
reason :  As  soon  as  the  point  touches  the 
liquid  which  has  a  more  or  less  high  resist- 
ance, the  solution  at  this  point  immediately 
starts  to  boil.  At  the  same  time  hydrogen 
gas  is  evolved,  and  the  electric  current  set- 
ting fire  to  it  explodes  this  minute  quantity 
of  gas,  thereby  giving  rise  to  a  small  ex- 
plosion.   This  phenomenon  occurs  in  very 


+ 

Close  up  of  a" 


So/ufro/T 


Second   and  Third  Stages  of  "Spark  Ball" 
Experiment.    The  Theory  of  Its  Action  Is 
Very  Interesting. 

rapid  succession,  and  the  explosions  take 
place  several  thousand  times  per  second. 
Mr.  H.  Gernsback  some  years  ago  obtained 
quite  large  "fire  balls"  of  this  sort  by  using 
a  fine  carbon  pencil  as  one  electrode. 


200  WATT  TRANSFORMER  DATA. 

(1001)  James  Dicks,  Delhi,  La.,  inquires  : 

Q.  1.  Please  give  me  data  on  200  watt 
step-up  wireless  transformer  for  operation 
on  110  volts,  60  cycles. 

A.  1.  The  laminated  sheet  iron  core  for 
this  transformer  should  measure,  for  a  200 
watt  transformer,  10>2  inches  long  by  ty2 
inches  wide  and  lxl  inch  in  cross-section. 
The  primary  winding,  placed  on  one  of  the 
long  legs,  should  comprise  660  turns  No. 
15  B.  &  S.  gage  D.  C.  C.  magnet  wire.  Be- 
fore winding  on  the  primary  coil,  the  iron 
core  leg  should  be  insulated  with  four  lay- 
ers of  oiled  linen  or  Empire  cloth. 

The  secondary  winding  should  comprise 
17  pies  or  sections,  each  incn  thick,  with 
paraffin  paper  discs  between  them  when 
assembled.  The  size  of  the  secondary  wire 
should  be  No.  34  B.  &  S.  gage  D.  C.  C.  and 
3.7  pounds  of  secondary  wire  are  required. 
There  should  be  about  35,000  turns  in  the 
secondary,  and  the  secondary  voltage  with 
(Continued  on  page  52) 
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miOM  (WESTERN  UNION 


How  Would  You 

Train  50,000  Employees? 
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Western  Union" s  ™n£  °5*n  ar- 

_  _    my  of  50,000  men 

HlO  P|"Obl6m  and  women,  dif- 

wmmmm  w  ■  wa^-aaa  fering  greatly  in 

ability,  adaptability  and  previous  training  — 
remember  that  all  of  them  were  self-supporting 
wage-earners,  who  could  not  afford  to  let  any- 
thing interfere  with  their  regular  occupations  —  consider 
that  it  was  their  employer's  desire  to  make  intensive  train- 
ing practical  for  all,  without  lessening  their  present  effi- 
ciency— and  you  have  some  idea  of  the  complex  employe- 
training  problem  that  confronted  the  WESTERN  UNION 
when  it  undertook  to  make  it  possible  for  any  of  its  50,000 
employes  to  acquire  a  higher  degree  of  efficiency  in 
their  work. 


HOW  it  Was  As  WESTERN  UNION 
^  found  that  there  were  no 

SOlVfid  courses  covering  completely 

ww"  ^  and  thoroughly  the  highly 

specialized  telegraph  business,  it  had  special 
texts  written  by  its  own  experts,  who  thus  be- 
came the  personal  instructors  of  its  employes. 
After  careful  inquiry,  the  Company  decided 
that  the  correspondence  instruction  method 

would  give  all  employes  an  equal  opportunity,  while  its 
flexibility  would  meet  any  individual  needs  and  circum- 
stances. And  finally  WESTERN  UNION  arranged  to  loan 
the  price  of  the  Course  to  deserving  employes  who  might 
be  unable  to  meet  even  the  moderate  fee  asked  for  training. 


The  actual  conduct  of  courses  and  instruction  was  entrusted  to  the  American 
School  of  Correspondence,  Chicago,  whose  Educational  Charter  and  22  years' 
successful  experience  eminently  fitted  it  to  carry  out  WESTERN  UNION'S 
plans    to   make    special   training   possible  to    any  of  its    50,000  employes. 

Don't  Dodge  Promotion 

Whatever  occupation  you  would  prefer  to  follow  you  can't  dodge  the  fact  that  you're  dodging 
promotion  —  dodging  the  job  ahead,  with  its  guarantee  of  better  pay  —  so  long  as  you  refuse 
to  train  yourself  thoroughly  for  the  work  you  want  to  do.   The  man  or  woman  with  training 
is  bound  to  succeed — for  trained  workers  art  the  scarc- 
est commodity  in  industry.    A  glance  ac  the  "Help 
Wanted"  columns  of  your  daily  paper  —  a  question 
put  to  your  boss  —  will  quickly  prove  this.   The  Ameri- 
can School  can  properly  develop  your  natural  ability 
— make  you  a  thoroughly  skilled  worker.   A  small  part 
of  your  spare  time — some  of  the  hours  you  now  waste— 
invested  in  systematic  study  will  soon  fit  you  for  the 
position,  and  pay,  you  want. 


Make  This  Test  i 


We  will  train  you  on  a  make-good  basis — allow  you  to  test  out  the  prac- 
tical value  of  any  Course  by  covering  the  first  ten  textbooks  without 
risking  one  cent.  This  means  that  if  you're  not  satisfied  with  your 
progress  —  if  you  find  you're  not  getting  money-earning  training  from 
the  course  —  we'll  refund  every  cent  you've  paid  us.  Full  satisfaction 
or  your  money  back  is  the  only  basis  on  which  we  accept  students.  If 
the  fairness  of  this  offer  appeals  to  you — as  it  has  to  thousands — check 
and  mail  the  Coupon  for  Free  Bulletin.    You  assume  no  obligation. 


HERICAN  SCHOOL 

OF  CORRESPONDENCE 

Dept. W7445         CHICAGO,  U.  S.  A. 

Please  send  me  booklet  and  tell  me  how  ^  \  ft 
I  can  fit  myself  for  the  position  marked  X:  r^%J^m 


Western  Union  Courses 
Telephone  Engineer 
Draftsman  and  Designer 
Automobile  Engineer 
Automobile  Repairman 
Airplane  Mechanic 
High  School  Graduate 
Fire  Insurance  Expert 
Sanitary  Engineer 
Heating  and  Ventilating 

Engineer 
Master  Plumber 
Civil  Engineer 
Structural  Engineer 
.Mechanical  Engineer 
.Shop  Superintendent 


Steam  Engineer 
Lawyer 

Business  Manager 
Cert.  Public  Accountant 
Accountant  and  Auditor 
Bookkeeper 
Stenographer 
GenT  Education  Course 
Com.  School  Branches 
Electrical  Engineer 
Electric  Light  and  Power 

Superintendent 
Hvdroelectric  Engineer 
Wireless  Operati  r 
Architect 

Building  Contractor 


"mm 
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Tires  at  Wholesale 

Save  1/3  Your  Tire  Cost 


30x3 
30x3^ 
32  x  3V2 


Tires      Tubes  "Armor" 
$13.60    $2.90  $3.00 
17.00     3.45  3.60 
19.65     3.60  3.60 
Other  sizes  quoted  on  request. 
Order  these  5,000  mile  Beacon  "Rib-Skid" 
Tires,  Red  Tubes  and  "Inside  Armor" 
at  above  prices  on  money-back  approval, 
or  write  at  once  for  full  description  and  our 
plan  of  selling  First  Grade,  Fully  Guar- 
anteed Tires,  etc.,  direct-to-you  at  whole- 
sale prices.    Give  size  of  tires  and  name  of 
car.  Address 

MODERN  TIRE  CO.,  659  7th  Street,  RACINE,  WIS 


Pocket  Tool  Chest 


Wire  Pliers 
Hoof  Hook 
Wire  Cutter 
Screw  Bit 
Wrench 
practical 


Strong  Knife 
Leather  Punch 
Swcdging  Aid 
Screw  Driver 

Alligator 
Each   a   strong  . 
tool.   As  easily  carried  as 
a  3-blade  knife,  and  has 
no  more  parts.    Length,  4 
in.    Fliers  and  wire  cut- 
ters are  drop-forged  tool 
steel  —  cut  barbed  fence 
wire  as  easily  as  8-inch 
pliers.   Blade  is  tempered 
cutlers'   steel.    Each  tool 
works  independently.   Once  used, 
always  carried  by  Electricians, 
way  Men,  Motorists,  Mechanics, 
Sportsmen. 

Sent  postpaid  in  V.  S.  for  $1.7 
Highest    quality  construction 


9  Tools  in  1 


Elican  Specialty  Co. 


Rail- 
Horsemen, 


(add  5c  if  insured), 
fully  guaranteed. 


8  74  March 
 Indian; 


s  Hank  Bldg. 
lis,  Ind. 


Big  Profits  forYov 

in HB  Battery  Charging 


Start  now  to  build  big  battery  business, 
tunltles  best  this  season — more  old  cars 
new  Fords  with  storage  batteries.  HB 
easily  clearing 

$100  to  $200  Extra  Profit  Every 


Oppor- 
driven — 
users  are 


Sonra  even  more.  G6t  In  the  game 
Battery  Charger  recharges  1  to  7  i 
at  once.  Current  cost  12c  to  16c 
Motorist  pays  75c  to  $1.50.  Figure 
Noelectncal  or  mechanical  expenen 
operate.  No  expem  T 


This  HB7- 
ito  batteries 
per  battery. 

roar  profits. 

e  required  to 
idju: 


JOC  Puta  This  Moncv-Maker  in  Your 
yuo  Garage  on  Money-Back  Guarantee 

Balance  In  9  monthly  pavmenta  of  $20 
each.  Earnings  easily  pay  for  machine. 
Pin  your  $2o  initial  payment  check  to  this 
ad  and  -send  today  for  trial  order  You 
run  no  risk  under  HB  Ahsolute  Money- 
Back  Guarantee .  Don't  delay.  Getbusy! 
Get  those  profits!  J 
HOBART  BROS.  CO..  Box5E,Troy,0 
Successful  manufacturers  aince  1893 


■POPULARITY"  FOLLOWS  THEf 

UKULELE  %J 

If  you  play  quaint,  dreamy  Hawaiian  music  ifj£^-m 
<>r  latest  songs  on  the  Ukulele  Von  wijl  be  i% 
wanted  everywhere.  We  teach  by  mad  20  /  (T^T— -- 
simple  lessons;  give  you  free  a  genuine  J*  >  JfTT. 
Hawaiian  Ukulele,  music. everything-  //'L.' 
noextras.  Ask  us  to  send  the  story  fa  0  „  7 
of  Hawaiian  music.  You  will  love  it. 
No  obligation— absolutely  free.  ^ 

The  Hawaiian  Institute  of  Music 

1-100  Broadway,  Suite  HOB.NewYork '  #i 


CATALOG 
FREE! 


BUILD  A  $100 
PHONOGRAPH 

Assemble  your  own  Phonogiaph 

Do  it  yourself  easily. 
Have  the  finest  machine. 
Astounding    saving.  We 
give  you  the  phonograph 
i  secrets.   Complete  instruc- 
ts 10  cents. 
ELECTRO  MECHANICAL  PARTS  CO. 
160  N.  Wells  St.  CHICAGO 


LANG UACES 

ON   AUl-  PHONOGRAPHS 


"Like  learning  a  tune — and  as  easy."  Our  Disc  Records 
repeat  the  correct  accent  and  pronunciation  until  you 
know  it.   Family  and  friends  enjoy  language  study  by  the 

LANGUAGE -PHONE  METHOD 

_  And  Rosenthal's  Practical  Li  nan  is  try 

War  has  created  unlimited  opportunities  for 
those  who  know  languages.  Prepare  now  to 
better  your  position  or  increase  your  business. 
Used  and  recommended  by  educators  in  leading 
colleges     Write  for  booklet  and  Free  Trial  Offer. 

THE  LANGUAGE  PHONE  METHOD 
931  Putnam  Buildins.     2  W.  45th  St. .  N.  Y. 


SPANISH. FRENCH 
ITALIAN. fC  rc.  ; 


Built  for  the  Owner  «  $99000 


■Jlmple, 

sturdy  construction. 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Z  riding 

rkoalovc  Wanfo/1  Immediate  deliveries,  fifth  success- 
Ueaiert.  Wanrea  fu]  year.  Increased  output.  Liberal 
newspaper  advertising  in  dealers'  territory.  Wonderful  opportunities. 
Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO.,  45  Seneca  Factory,  F0ST0R1A,  OHIO 


THE  ORACLE 

(Continued  from  page  50) 


all  primary  turns  in  use  is  5,890.  The  sec- 
ondary voltage  is  increased  in  proportion  as 
the  number  of  primary  turns  in  circuit  at 
any  time  are  decreased.  The  secondary  leg 
of  the  core  should  be  well  insulated  with 
10  layers  of  oiled  linen  before  placing  the 
pies  in  place. 


NEUTRAL  POINT  OF  D.  C.  DYNA- 
MO  AND   A.   C.  MOTOR 
SPEED  CHANGES. 

(1002)  R.  G.  LeTourneau,  Stockton,  Cal., 
asks  the  Oracle : 

Q.  1.  Several  questions  concerning  the 
shifting  of  the  neutral  point  on  a  D.  C. 
generator  and  speed  changes  of  induction 
motors. 

A.  1.  The  neutral  point  on  the  commu- 
tator of  the  D.  C.  generator  changes  at  least 
slightly  with  changes  in  speed  of  the  arma- 
ture as  you  mention,  unless  the  machine 
has  one  of  the  following  precautions  taken 
in  its  design :  The  machine  might  have  a 
very  powerful  field,  which  would  cause  a 
very  even  and  rigid  distribution  of  the  flux 
at  the  pole  tips ;  the  machine  might  be  pro- 
vided with  interpoles,  such  as  provided  on 
any  one  of  the  leading  machines  on  the 
market  at  the  present  time,  which  tends  to 
preserve  an  even  distribution  of  the  field 
flux,  and  thus  to  preserve  a  practically  fixt 
neutral  point,  thus  obviating  the  necessity 
for  shifting  the  brushes,  even  on  over- 
loads of  50  per  cent.  Or  again  the  machine 
might  be  provided  with  variable  air  gaps 
between  the  field  pole  tips  and  the  armature, 
such  as  in  the  Stow  design,  where  all  of 
the  field  poles  are  geared  together  by  means 
of  worms  and  gear  rods  to  a  common  hand- 
wheel  on  the  top  of  the  machine,  which 
enables  the  field  poles  to  be  advanced  toward 
or  receded  from  the  armature  and  the  air- 
gap  flux  distribution  varied. 

You  are  correct  in  assuming  that  several 
different  speeds  can  be  obtained  from  an 
A.  C.  motor  by  changing  the  groupings  of 
the  field  poles,  i.e.,  by  changing  the  number 
of  poles,  such  as  by  causing  the  field  to  pro- 
duce 4  poles,  6  poles,  8  poles,  and  so  on. 
This  system  is  adopted  in  some  of  the  lead- 
ing A.  C.  motors  now  on  the  market.  You 
will  find  data  on  this  subject  by  referring 
to  books  on  A.  C.  machinery. 


A.  C.  TEST  FOR  "SHORTED"  ARMA- 
TURE COILS. 

(1003)  Earl  E.  Teater,  Wheeling,  West 
Va.,  writes  the  Oracle : 

Q.  1.  For  data  on  a  simple  A.  C.  testing 
scheme  for  short-circuited  armature  coils. 

A.  1.  Herewith  we  describe  an  A.  C. 
testing  device  for  determining  whether 
armature  coils  are  short-circuited  or  not  and 
which  is  used  in  repair  shop  work.  The 
small  transformer  has  a  single  winding  on 
it,  which  is  excited  with  alternating  cur- 
rent suitably  controlled  by  connecting  it  in 
series  with  a  lamp  bank  or  choke  coil,  etc. 
Using  this  transformer  primary,  as  it  may 
be  called,  and  holding  it  in  contact  with  the 
armature,  in  successive  positions,  as  the 
armature  is  turned  from  coil  to  coil,  there 
is  set  up  thru  the  armature  core  a  magnetic 
flux,  which  induces  a  current  in  the  arma- 
ture windings.  If  one  of  the  coils  happens 
to  be  short-circuited,  as  becomes  apparent, 
this  current  will  heat  up  the  coil.  Also  by 
turning  the  armature  a  complete  revolution 
and  holding  a  small  piece  of  iron  against  it, 
the  coils  being  tested  for  short-circuits  will 
be  easily  located,  as  the  piece  of  iron  held 
near  the  coil  will  vibrate,  due  to  the  result- 
ant magnetic  field  set  up  by  this  coil  and  the 
current  passing  thru  it.  The  transformer 
device  should  not  be  put  in  position  nor 
removed  while  current  is  flowing  thru  the 
magnetizing  coil  of  course. 

To    make    this    testing    transformer,  a 


laminated  sheet  iron  core  of  the  shape  in- 
dicated in  the  diagram  is  built  up,  and  it 
may  be  riveted  at  several  points.  It  should 
have  a  width  equal  to  the  approximate 
length  of  the  armature,  and  also  a  pole- 
face  curvature  as  nearly  like  that  of  the 
armature  core  as  possible.  The  winding  on 
this  transformer  may,  for  a  small  size  de- 
vice to  be  used  in  testing  out  small  magneto 
or  auto  lighting  dynamo  armatures,  be  com- 
posed of  about  75  turns  of  No.  14  B.  &  S. 
insulated  magnet  wire. 

A  very  satisfactory  and  simple  test  for 
short-circuited  as  well  as  open-circuited 
armature  coils  can  be  carried  out  by  con- 
necting a  buzzer  across  the  brushes,  and 
thus  testing  from  bar  to  bar  with  a  75  ohm 
telephone  receiver.  If  a  coil  is  short-cir- 
cuited or  partially  short-circuited,  then  no 
sound  or  a  weak  sound  will  be  heard  in  the 
telephone  receiver.  It  has  been  found  that 
this  test  will  give  better  and  more  accurate 


To  A  C. 


Irva  core 


AC.  Testing 
Transformer 


Home- Made  A.C.  Tester  for  Short-Circuited 
Armature  Coils.    The  Materials  Required  to 
Build    It    Are    Available    About    Any  Shop. 
Its  Action   Is  Simple,  Yet  Positive. 


results  in  a  minimum  of  time,  than  is  the  case 
where  the  Wheatstone  bridge  is  used.  Open- 
circuited  coils  will  manifest  their  presence 
when  the  proper  bars  are  bridged  by  a  very 
loud  noise  in  the  receiver.  It  is  common 
practice  in  many  shops  to  use  this  test  in 
connection  with  the  110  volt,  60  cycle  A.  C. 
lighting  current,  the  necessary  current  being 
past  thru  the  armature  in  series  with  a  110 
volt  lamp. 

If  you  have  a  good  voltmeter  on  hand  or 
posibly  an  ammeter  without  the  shunt  on  it, 
you  can  also  make  tests  quickly  for  open  or 
short-circuited  coils  or  grounds  by  the  bar- 
to-bar  test,  passing  direct  current  thru  the 
brush  points  on  the  commutator.  For  this 
work  the  armature  is  usually  mounted  in  a 
testing  cradle,  comprising  a  wooden  frame 
and  one  upright  which  carries  a  pair  of 
adjustable  copper  or  other  brushes  which 
will  transmit  the  testing  current  to  dia- 
metrically opposite  points  on  the  commuta- 
tor, for  the  two-pole  armature,  or  four 
points  ninety  degrees  apart  for  a  four-pole 
armature.  In  any  case  where  the  telephone 
receiver  and  A.  C.  or  buzzer  method  are 
used,  or  the  voltmeter  method,  the  criterion 
of  the  tests  for  a  perfect  armature  is  to 
obtain  a  similar  or  very  closely  similar  de- 
gree of  sound  in  the  receiver  for  each  coil, 
or  an  equivalent  similarity  in  the  voltmeter 
readings  for  even'  coil  on  the  armature.  If 
any  appreciable  difference  is  noted  in  the 
meter  readings  or  in  the  telephone,  then  the 
connections  of  the  commutator,  and  also 
the  leads  of  the  coils  should  be  carefully 
examined.  Sometimes  a  high  reading  will 
result  from  a  poprly  soldered  lead  con- 
nection to  the  commutator  bar,  which  on  a 
superficial  examination  may  appear  to  be  a 
first-class  soldering  job. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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ELECTRICAL  EXPERIMENTER 


At  Dam  the  Answer 

Flashed  on  Me! 


are 

few 


THERE 
only  a 
$50,000  jobs- 
yet  of  all  the  men  in 
the  country  it  is  dif- 
ficult to  find  enough 
to  fill  the  few  big 

jobs  available.  There  are  plenty  of  men  for 
the  $2S-a-week  positions — but  the  thousand- 
dollar-a-week  openings  "go  begging."  How 
this  young  man  trained  himself  for  earn- 
ings of  $50,000  a  year  is  one  of  the  most 
interesting  chapters  in  the  annals  of  even 
present-day  '  fortune  making.  This  is  the 
story  told  me,  almost  word  for  word,  by 
the  young  man  who  did  it. 

"Three  short  years  ago  I  was  $5,000  'in 
the  hole' — and  earning  $30  a  week.  I  had 
a  wife  and  two  children  to  support,  and  I 
used  to  worry  myself  sick  about  the  future. 

"Today — It  seems  like  a  dream — all  my 
troubles  are  over.  I  am  worth  $200,000 — 
enough  to  keep  me  and  my  family  in  com- 
fort for  the  rest  of  our  lives.  I  own  two 
automobiles.  My  children  go  to  private 
schools.  I  have  just  purchased,  for  cash, 
a  $25,000  home.  I  go  hunting,  fishing, 
motoring,  traveling,  whenever  I  care  to. 

"TET  me  say  in  all  sincerity  that  what  I 
i— /have  done  I  believe  any  one  can  do. 
I  am  only  an  average  man — not  'brilliant' — 
have  never  gone  to  college — my  education 
is  limited.  I  know  at  least  a  hundred  men 
who  know  more  than  I,  who  are  better  edu- 
cated and  better  informed — and  their  earn- 
ings probably  average  less  than  $50  weekly 
while  my  income  is  over  $1,000  weekly.  I 
mention  this  to  show  that  earning  capacity 
is  not  governed  by  the  extent  of  a  man's 
education — to  encourage  those  who  have  not 
had  the  advantage  of  a  comprehensive  educa- 
tion. 

"What,  then,  is  the  secret  of  my  success? 
Let  me  tell  you  how  it  came  about. 

"One  day,  about  three  years  ago,  some- 
thing happened  that  woke  me  up  to  what 
was  wrong  with  me.  It  was  necessary  for 
me  to  make  a  decision  on  a  matter  which 
was  of  little  consequence.  I  knew  in  my 
heart  what  was  the  right  thing  to  do,  but 
something  held  me  back.  I  said  one  thing, 
then  another;  I  decided  one  way,  then  an- 
other. I  couldn't  for  the  life  of  me  make 
the  decision  I  knew  was  right. 

"I  lay  awake  most  of  that  night  think- 
ing about  the  matter — not  because  it  was 
of  any  great  importance  in  itself,  but  be- 
cause I  was  beginning  to  discover  what  was 


How  a  young  man  jumped  from  $30  a 
week  to  $50,000  a  year.  His  remarkable 
success  he  attributes  to  the  way  he  uses 
his  will.  "What  I've  done,  I  believe  any- 
one can  do,"  he  says. 


— And  Live  in  Luxury 


wrong  with  me.  Along 
towards  dawn  the 
answer  flashed  on  me 
and  I  resolved  to 
make  an  experiment. 
I  decided  to  cultivate 

my  will  power,  believing  that  if  I  did  this 
I  would  not  hesitate  about  making  decisions 
— that  when  I  had  an  idea  I  would  have 
sufficient  confidence  in  myself  to  'put  it 
over' — that  I  would  not  be  afraid  of  myself 
or  of  things  or  of  others.  I  felt  that  if  I 
could  smash  my  ideas  across  I  would  soon 
make  my  presence  felt.  I  knew  that  here- 
tofore I  had  always  begged  for  success — 
had  always  stood,  hat  in  hand,  depending 
on  others  to  give  me  the  things  I  desired. 
In  short,  I  was  controlled  by  the  will  of 
others.  Henceforth,  I  determined  to  have 
a  strong  will  of  my  own — to  demand  and 
command  what  I  wanted. 

'<T  T  7ITH  this  new  purpose  in  mind,  I  ap- 
VV  plied  myseif  to  finding  out  something 
more  about  will  power,  and  in  my  inves- 
tigation I  encountered  the  works  of  Profes- 
sor Frank  Channing  Haddock.  To  my 
amazement  and  delight,  I  discovered  that 
this  eminent  scientist,  whose  name  ranks 
with  James,  Bergson  and  Royce,  had  com- 
pleted the  most  thorough  and  constructive 
study  of  will  power  ever  made.  I  was 
astonished  to  read  his  statement,  'The  will  is 
just  as  susceptible  of  development  as  the 
muscles  of  the  body !'  My  question  was 
answered!  Eagerly  I  read  further — how  Dr. 
Haddock  had  devoted  twenty  years  to  this 
study — how  he  had  so  completely  mastered 
it  that  he  was  actually  able  to  set  down  the 
very  exercises  by  which  anyone  could  de- 
velop the  will,  making  it  a  bigger,  stronger 
force'each  day,  simply  through  an  easy,  pro- 
gressive course  of  training. 

"It  is  almost  needless  to  say  that  I  at 
once  began  to  practice  the  exercises  formu- 
lated by  Dr.  Haddock,  and  I  need  not  re- 
count the  extraordinary  results  that  I  ob- 
tained almost  from  the  first  day.  You 
already  know  the  success  that  my  developed 
power  of  will  has  made  for  me. 

"People  sometimes  worry  because  they 
cannot  remember  or  because  they  cannot 


concentrate.  The 
truth     is,  will 
power  will  enable 
them  to  do  both. 
The    man  who 
can  use  his  will 
can     not  only 
concentrate  and 
remember,  but 
can  make  use  of 
these  two  faculties.    And  I  want  to 
leave  this  one  word  with  you — no 
knowledge,  no  plan,  no  idea  is  worth 
a  penny  unless  it  is  used — and  it  cannot  be 
used  unless  some  one's  power  of  will  does  it !" 

PROF.  Haddock's  rules  and  exercises  in 
will  training  have  been  placed  in  book 
form,  and  I  have  been  authorized  by  the 
publishers  to  say  that  any  reader  who  cares 
to  examine  his  startling  book  on  will  power 
may  do  so  without  sending  any  money  in 
advance.  In  other  words,  if  after  a  week's 
reading  you  do  not  feel  that  "Power  of 
Will"  is  worth  $3,  the  sum  asked,  return  it 
and  you  will  owe  nothing. 

When  you  receive  your  copy  for  examina- 
tion I  suggest  that  you  first  read  the  articles 
on:  The  law  of  great  thinking;  How  to  de- 
velop analytical  power;  How  to  guard  against 
errors  in  thought;  How  to  drive  from  the 
mind  unwholesome  thoughts ;  How  to  de- 
velop fearlessness;  How  to  use  the  mind  in 
sickness;  How  to  acquire  a  dominating  per- 
sonality. 

It  is  interesting  to  note  that  among  the  225,000 
owners  who  have  read,  used  and  praised  "Power 
of  Will"  are  such  prominent  men  as  Judge  Ben 
B.  Lindsey;  Supreme  Court  Justice  Parker;  Wu 
Ting  Fang,  ex-U.  S.  Chinese  Ambassador;  Gov. 
McKelvie  of  Nebraska;  Assistant  Postmaster- 
General  Britt;  General  Manager  Christeson,  of 
Wells  Fargo  Express  Co.;  E.  St.  Elmo  Lewis; 
Senator  Arthur  Capper,  of  Kansas,  and  thousands 
of  others. 

As  a  first  step  in  will  training,  I  would  suggest 
immediate  action  in  this  matter  before  you.  It  is 
not  even  necessary  to  write  a  letter.  Use  the  blank 
form  below,  if  you  prefer,  addressing  it  to  the  Pel- 
ton  Publishing  Company,  30-J  Wilcox  Block,  Meri- 
den,  Conn.,  and  the  book  will  come  by  return  mail. 
This  one  act  may  mean  the  turning  point  of  your 
life  as  it  has  meant  to  me  and  to  so  many  others. 

Pelton  Publishing  Company, 

30-J  Wilcox  Block,  Meriden,  Conn. 

I  will  examine  a  copy  of  "Power  of  Will"  at  your 
risk.  I  agree  to  remit  $3 or  remail  the  book  in  5  days. 


Name 


Address 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertise!  i. 


|kMen  Wanted 
H  for  Airplane 
^INDUSTRY 


ELECTRICAL  EXPERIMENTER 


May,  1919 


Wonderful  opportunities  I 
— great  scope  for  advance-  j 
merit  —  and  big  pay  —  await  you  in  the  airplane  I 
industry.  This  does  not  mean  actual  flying,  but  | 
in  any  and  all  of  the  various  branches  of  the  in- 1 
dustry.  It  is  the  coming  profession— the  future  J 
means  of  transportation.  U.  S.  Mail  is  already  J 
being  carried  by  airplanes.  Factories  are  springing  up  I 
everywhere  and  trained  men  are  in  big  demand.  ] 

An A|ti n<f  (  in  You  can  get  into  (his! 
*J  15  i_        profession  while  it  is 

nany  urancnes  stm  in  its  infancy  as  a  j 

mechanic,  engineer,  repairman,  instructor,  in- 
spector, builder,  contractor,  salesman  or  pro- 
fessional aviator.  The  minute  you  understand  J 
the  science  and  mechanics  of 
aviation  you  can  step  into  a 
high-salaried  position. 


We  absolutely  and  unre- 
servedly guarantee  that 
our  Home  Training  Course 
will  enable  you  to  qualify  for  a  good  position  as 
soon  as  you  graduate.  The  Course  itself  has 
been  written  by  noted  aeronautical  engineers, 
and  covers  the  entire  fundamentals  of  practical 
aeronautics.  Every  lccson  is  written  and  illus- 
trated so  clearly  that  you  cannot  fail  to  under- 
stand it.  But  see  for  yourself.  Take  ten  les- 
sons. Then  if  you  are  not  satisfied  you  are  not 
out  one  cent.  We  guarantee  satisfaction. 

Prepare  Now  for  a 
Big  Future 

Only  by  specialized  instruction  can  you  expect 
to  succeed  in  aviation  or  in  any  line  of  business. 
Training  alone  will  fit  you  for  a  big  job— and 
NOW  is  the  time  to  begin.  Check  and  mail 
the  coupon  for  Big  Free  Bulletin  and  Money- 
Back  Guarantee. 

AMERICAN  SCHOOL 

JHI        OF  CORRESPONDENCE 

Dept.  F  744S        CHICAGO,  f  J.  S.  A. 


THAINING  THE  KEY  TO  SUCCESS 


Please  send  Free  Bulletin  and 
explain  how  I  can  qualify  for  r 
the  position  checked. 


..High  School  Graduate 
..Electrical  Engineer 
..Elec.Light  &  Power  Supt. 
..Hydroelectric  Engineer 
..Telephone  Engineer 
..Telegraph  Engineer 
..Wireless  Operator 
...Architect 
...Building  Contractor 
...Civil  Engineer 
...Structural  Engineer 
...Mechanical  Engineer 
...Shop  Superintendent 
...Steam  Engineer 
...Draftsman  and  Designer 


 Lawyer 

 Business  Manager 

...^Certified  Pub.  Accountant 
....Accountant  and  Auditor 

 Bookkeeper 

 Stenographer 

 Fire  Insurance  Expert 

 Sanitary  Engineer 

.  Master  Plumber 

.....Heating  &  Vent.  Engineer 
...-Automobile  Engineer 

 Automobile  Repairman 

 Airplane  Mechanic 

 General  Education  Coarse 

.  Common  School  Branches 


My  advice  to  you  is  to 
start  right  now  to  take  my 
HOME  COURSE 
IN  AVIATION 

and  prepare  to  fill  one  of  the 
big  jobs  later.  Wonderful  op- 
portunities. Trained  men 
in  biir  demand.  Prepare  now 
for  big  future.  Lessons  are  easy 
to  understand.  Write  TODAY  for 
my  FREE  BOOK.  "The  Science 
of  Aviation,"  and  I  will  send  it 
Third  AcYof  an^  write  you  a  personal  letter 
theRoyalFlyingCorpa.  that  will  interest  you.  Address: 
CAPT.  GEO.  F.  CAMPBELL,  Chief  Instructor.  National 
Aero  Institute,  538  S.  Dearborn  St.,  Dept.  7445.  Chicago 


Capt.  G. 


i  t 


SEXUAL  DISASTERS" 


is  something  different.  Actual  cases  from  pen  of  a  physician. 
Warns  you  against  hundreds  of  sex  evils  in  very  plain  lan- 
guage. More  interesting  than  fiction.  Sent  immediately, 
postpaid,  for  $2  00.  MONQNGAHELA  NOVELTY  CO. 
Bo\   A-565,  MONONGAHELA.  PA. 


(Continued  fr 
tired  with  considerable  accuracy  and  is 
known  to  be  four  and  a  third  light  years. 
Tho  there  may  be  a  few  faint  stars  or  non- 
luminous  stars  nearer  to  us  than  Alpha 
Centauri,  and  there  is,  in  fact,  one  incon- 
spicuous star  known  to  be  slightly  nearer, 
the  distinction  of  being  the  nearest  of  the 
brighter  stars  has  long  been  held  by  Alpha 
Centauri.  As  our  own  sun  continues  his 
journey  thru  the  universe  the  two  stars 
(our  sun  is  a  star  just  like  Alpha  Centauri) 
will  finally  draw  away  from  each  other 
after  many  ages  have,  past  and  some 
other  sun  of  space  will  be  our  nearest  star. 
The  distances  that  separate  the  stars  from 
each  other  probably  average  as  great  as 
the  distance  from  the  sun  to  Alpha  Cen- 
tauri. Within  a  sphere  whose  center  is  at 
the  earth  and  whose  radius  is  five  parsecs, 
or  about  sixteen  light  years,  there  are  only 
about  twenty  known  stars.  There  is  there- 
fore small  chance  of  collision  among  bodies 
that  are  so  small  in  proportion  to  the  tre- 
mendous intervals  of  space  that  separate 
them  from  each  other.  There  is  ample 
room  for  the  individual  stars  to  pursue 
their  journeys  thru  space  without  interfer- 
ing with  each  other's  motion  so  long  as  they 
are  as  widely  scattered  as  they  appear  to 
be  in  this  portion  of  the  universe.  That 
our  own  sun  has  continued  its  journey  thru 
the  universe  for  some  hundreds  of  millions 
of  years  without  any  catastrophe  such  as 
would  result  from  closely  approaching  or 
colliding  with  another  sun  of  space  shows 
on  how  grand  a  scale  our  sidereal  system 
is  fashioned. 

Stars  that  are  ten,  fifty  or  even  one  hun- 
dred light  years  from  the  earth  are  our 
near  neighbors  in  space.  They  are  the  stars 
that  show  a  slight  displacement  in  the 
heavens  or  measurable  parallax  viewed 
from  opposite  sides  of  the  earth's  orbit. 
There  are  probably  a  thousand  stars  among 
the  hundreds  of  millions  of  stars  within 
reach  of  the  greatest  telescopes  whose  dis- 
tances have  been  determined  in  light  years 
by  direct  measurement  of  their  displacement 
in  the  heavens  resulting  from  the  change  of 
position  of  the  earth  in  its  orbit.  The  most 
distant  of  the  stars  are  apparently  immov- 
able in  the  heavens  showing  neither  the 
effect  of  the  sun's  motion  or  their  own 
motion  thru  space.  Methods  for  ascertain- 
ing the  distances  of  many  far  remote  stars 
and  star-clusters  have  been  devised,  how- 
ever, and  some  comparatively  recent  inves- 
tigations have  yielded  determinations  of  the 
distances  of  these  objects  indicating  that 
the  diameter  of  the  system  of  stars  to 
which  our  sun  belongs  approximates  to  at 
least  three  hundred  thousand  light  years. 
It  is  difficult  to  grasp  the  full  significance 
of  this  fact.  It  means  that  hundreds  of 
millions  of  the  suns  of  space  throng  the 
visible  universe  at  distances  from  us  and 
from  each  other  running  into  hundreds, 
thousands  and  even  hundreds  of  thousands 
of  light  years.  The  light  waves  from  some 
tiny  object  that  we  can  just  barely  glimpse 
in  one  of  our  great  reflectors  may  have 
started  on  their  journey  thru  space  over 
one  hundred  thousand  years  ago  when  men 
of  the  Old  Stone  Age  inhabited  our  planet 
earth  ! 

Astronomers  have  found  as  a  result  of 
their  investigations  that  the  sidereal  sys- 
tem to  which  our  solar  system  belongs  is 
in  the  form  of  a  flattened  spheroid  with  its 
longest  axis  in  the  plane  of  the  Milky  Way. 
We  have  shown  in  a  preceding  article  on 
the  Milky  Way  how  all  the  various  units 
of  our  system,  stars,  nebulae  and  star  clus- 
ters are  distributed  with  reference  to  this 
plane,  including  our  own  sun.  The  extent 
of  this  star  system  composed  of  hundreds 
of  millions  of  individual  suns  in  addition 
to  nebulae  and  clusters  is,  as  we  have  said, 
at  least  three  hundred  thousand  light  vears 


om  page  25) 
along  its  longest  axis,  while  globular  star 
clusters  distributed  above  and  below  its 
central  plane  have  been  found  to  be  at  dis- 
tances from  it  ranging  from  ten  thousand 
to  two  hundred  thousand  light  years.  This 
entire  organized  system  is  our  sidereal  uni- 
verse. Space  beyond  is  unexplored.  The 
globular  star  clusters  are  the  most  distant 
celestial  objects  so  far  discovered.  The 
spiral  nebulae  may  be  entirely  within  the 
umits  of  this  system  or  future  determina- 
tions of  the  distances  of  the  fainter  spirals 
may  extend  the  limits  set  by  the  globular 
clusters  to  include  spirals  found  to  be  still 
more  distant. 

We  can  conceive  the  possibility  that  our 
sidereal  universe,  vast  as  it  is  known  to  be, 
may  be  but  a  unit  in  some  still  greater  or- 
ganization and  that  other  similar  systems 
lie  beyond  the  reach  of  existing  telescopes 
at  unimaginable  distances  of  a  higher  order. 

The  mind  of  man  is  overwhelmed  by  the 
thought  of  sidereal  systems  as  vast  as  our 
own  lying  far  beyond  our  ken.  Whether 
or  not  such  external  systems  do  exist  and 
are  with  our  own  sidereal  system  units  in 
some  still  vaster  creation  we  cannot  know. 


Orbit  oteorti..--' 


How  Star  Distances  Are  Measured  by  Means 
of  Parallax. 

We  have  attempted  to  grasp  feebly  the 
vast  expanses  of  time  and  space  that  are  to 
be  found  within  our  own  sidereal  system, 
but  the  finite  mind  of  man  cannot  grasp  the 
.  wonders  of  a  creation  in  which  our  entire 
sidereal  system  may  hold  a  position  as  sub- 
ordinate as  does  our  own  planet  in  the 
sidereal  universe  to  which  our  sun  belongs. 

The  distances  of  stars  are  almost  incon- 
ceivable to  the  human  mind.  They  are 
computed  by  what  is  known  as  the  parallax. 
In  order  to  make  this  plain  to  the  non- 
technical reader,  Fig.  1  shows  the  method 
used.  When  the  astronomer  wishes  to 
measure  the  distance  of  a  distant  star,  he 
takes  an  exact  observation  of  the  star  on 
January  1st  when  the  earth  is  in  position 
C.  Then  on  July  1st  he  again  observes  the 
same  star  with  very  accurate  instruments. 
Then  he  will  have  an  angle  A,  B,  C.  The 
(Continued  on  page  56) 
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BE  THE  MAN  WHO  KNOWS ! 

-and  Earn  Big"  Pay 


By  our  method  of  teaching,  in  your  Spare  time  at  Home 

You  Can  Soon  Be  A  Trained  Man 

Electrical,  Steam,  or  Marine  Engineer,  or  a  Graduate  in 
any  of  our  numerous  other  Practical  Business  Courses 


£Urtrtral  Engineer 

GtnlloMrt  <&.3)nuict  ScW  of  "Enjlimrtna 


Your  Diploma 


Business  Today  Demands  Trained  Men  — 

you  know  that.  Your  success  in  life  depends  upon  how  well 
you  prepare  for  it.  It's  a  question  of  knowing  your  subject! 
Big  business  is  looking,  hunting,  advertising — for  big, 
trained  men  to  accept  good  positions  at  big  pay;  such  men 
are  scarce;  but  there  are  always  too  many  of  the  other  kind. 
Which  class  are  you  going  to  be  in 

You  want  to  study  with  a  Real  School.  The  high  stand- 
ing of  the  Jos.  G.  Branch  School  of  Engineering  may  be 
indicated  by  the  fact  that 

We  Trained  Over  1000  Men  for  Government  Marine  Service 


No  matter  what  line  of  training  you  need,  you  will  probably  find  exactly  what  you  want  in  the  list 
of  our  courses  below.  Each  course  is  practical  and  complete,  yet  everything  is  written,  illustrated  and  ex- 
plained so  clearly  that  anyone  who  can  read  can  understand  it.  Everything  is  made  clear.  You  do  not  become 
involved  in  difficult  technical  matter  which  is  of  no  value  and  discourages  the  student,  but  you  go  right 
straight  through  from  the  start  to  the  finish — and  then  you've  got  it !  You  can't  fail  if  you  will  simply  do 
your  part,  and  follow  our  instruction. 


Electrical  Engineering 
Stationary  Engineering 
Power  Plant  Engineering 
Power  Plant  Accounting 


THE  COURSE  YOU  WANT  IS  HERE 

Complete,  Practical  Correspondence  Courses  in 

Marine  Engineering  Practical  Mathematics 

Drafting  Ingenieria  Electrica 

Drawing  &  Designing  (Spanish  Course) 

Practical  Chemistry  Mechanical  Refrigeration 


VALUABLE  BOOKS  FREE 


We  have  published  a  Librarv  of  Valuable  Business  Books  covering  each  of  the  above  courses, 
and  we  are  furnishing  a  set  free  to  each  enrolled  student  who  answers  this  ad.  These  are  all 
standard  books,  each  by  an  authority  on  the  subject.    The  Cllt  Out  and  Mail 

books  above  may  be  worth  many  times  the  cost  of  the  course. 
Here  is  the  Library  that  goes  with  the  Electrical  course: 

Practical  Electricity  The  Electric  Motor 

Alternation  Currents  Simplified 
Electric  Wiring  Practical  Mathematics 

Send  in  the  Coupon  now  for  full  particulars  about  the  course  you 
are  interested  in. 

The  Jos.G.  Branch  School  of  Engineering 

Dept.  15,  542  S.  Dearborn  St.  Chicago,  111. 


NOW 


USE  THIS  COUPON 

Jos.  G.  Branch  School  of  Engineering 
Dept.  15,  542  S.  Dearborn  St.,  Chicago 

You  may  send  me,  free  full  information  about  your 
special  offer  on  course  checked  below : 

Electrical  Engineering  Marine  Engineering 

Stationary  Engineering  Drafting 

Power  Plant  Engineering  Drawing  &.  Designing 

Power  Plant  Accounting  Practical  Chemistry 


Practical  Mathematics 
Ingenieria  Electrica 
(Spanish  Course) 
Mechanical  Refrigeration 


Name   

Address   

City   

Present  Occupation 


.  State 
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'Saved  $10022 
My  Diamond" 

Th©  $86  diamond  you  sent  compares  favor- 
ably to  a  rini?  recently  bought  at  $186  (a  sav- 
ing of  $100] . — Name  on  request. 
This  firm  nearly  8/4  century  old,  rated  over 
SI. 000,000. 00,  lends  money  on  high  grade  jewelry 
Amazing  bargains  in   unpaid    loan  dlamon4s. 
ree  examination. 

Why  Pay  Full  Prices 

Prove  for  yourself  that  it's  unnecessary.    Send  your 
■me  for  wonderful  lists  free     Every  jewel  accurately 
v.. bribed  id  detail.   Radically  different  from  catalogs, 
bee  these  prices  before  you  buy. 

Send  for  Latest  List 

Diamond  Loan*  Hund're™^*1™11' 

mondi  far  under  market  prices.  F'ee  ezami 
nation.   Amazing  bargains  proved  by  cub 
torn  era  letters.    Write  today. 

Jos.  DeRoy  &  Sons,  8050  DeRoy  Hide. 
finlv  Ovvorile  P.O.  Pittsburgh,  Pa, 
'Reference.*:  Dun'eor  Bradetreet'c 
Marine  National  Bank;  Union 
Trust  Co.,  Pittsburgh. 


BOYS!  BOYS!  JOIN 

The  JUNIOR  YANKS 

Be  the  first  toorganizeacompany 
in  your  town.    A  real  boys'  organ- 
ization—no grown-up  leaders.  Secure 
officer's  commission  for  yourself.  Get 
four  to  six  boys  to  join  you. 

The  only  boys'  organization  teaching  military 
signals,  wig-wagging,  wireless  telegraphy 
chine  gun  and  rifle  drill,  how  to  dig  trcm 
make  tree  entanglements,  dug-outs,  list* 
posts,  how  to  advance  and  retreat,  do  scout 
guard  duty:  all  the  things  a  real  soldier  knows- 
Write  today  and  wo  will  tell  you  how  to  be- 
come a  "Junior  Yank"  and  officer,  receive  the 
official  Junior  Yank  Trench  cap  and  collar  orna- 
ments, and  a  complete  military  outfit  without 
one  cent  of  cost. 

Send  ten  cents  (stamps  or  coin)  for  the  official 
magazine  in  colors.  "The  Junior  Yank"  and  a 
copy  of  the  manual  of  drill  and  rirlo  practice. 
Have  all  your  boy  friends  write  at  the  same 


AdTir 


Junior  Yanks,  202  W.  Ohio  St.  .Chicago,  III 


Use  HB  Ball  Bearing 
Electric  Motors 


HB  Electrical  Motors  Save  Power— Get  Ball  Bearing 
equipped  HB  Motors,  as  they  save  you  a  substantial 
sum  each  month  on  your  power  bills.  Absolutely 
they  are  trouble-proof,  economical,  amply  designed, 
just  right  for  your  requirements — one-half  to  15  h.p., 
they  substantially  lower  your  power  costs.  Easy  to 
install  and  operate.   Require  practically  no  attention. 

$20.00  gives  you  an  HB  Ball  Bear- 
ng  Motor.  The  balance  on  easy 
terms.  Suits  your  requirements. 
LetourenKintL-nriK  depai  t  men  tad  vise 
you.  Send  In  your  problems.  State 
kind  of  machinery  you  wish  torun  and 
tvpe  of  current  available.  Can  also 
furnish  Battt-ry  Chary-inR  Outfits, 
LiKhtinffCfntM-atora  .etc  .Pin  this  ad 
to  your  letterhead  and  mall  for  further 
information  today. 

HOBART  BROTHERS  COMPANY 

Box5E  Troy,  Ohio 

Sucenssfut  Manufacturers  Since  1S9S 


Earn  ?35.to  $I00.WEEKLY 


You  can  make  $35.00 
io  $100.00  a  week. 
I  want  hustlers. 

money-makers,  to  work 
with  me,  to  advertise,  sell 
and  appoint  agents.  Big* 
gest thing  inyears.  City 
Conveniences  without 
rig:.    Used  in  any  room. 

 light.  Demonstrating 

tub  furnished.    Folds  small,  self-empty- 
ing, non-leak  able.    Guaranteed  10  years. 

AGENTS  MAKE  SALES  EASILY 

Two  sales  daily  means  $G0.00a  week.  Leggett,  Ohio,"Worked 
two  hours,  took  two  orders,  profit  $10. 00.'  Hayhurst,  Nebr., 
"Took  11  orders  in  45$  days — profit  $^5.00,  ordered  12  more 
tubs."  Manning,  Iowa,  "Sold  10  tubs  in  one  day — profit 
$50.00."  DeHufc  Nebr.,  "Sold  12  tubs  in  three  days— profit 
160.00,"  And  hundxeda  of  others  making  big  money.  "Upercentof 
homes  have  do  bath  tuba.  Esperipnco  an.i  capital  unnecessary.  Credit 
given  to  the-  right  man.    Get  full  particulars  and  "special  plan;"  tit  Fail. 

H.  S.  Boblnson,  Pres.,  THE  ROBINSON  CABINET  MFG.  CO. 
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ELECTRICAL 


ENGINEERING 


IN  ONE  YEAR 


training  again  open  to 
civilians.  Over  3  000  men 
trained  for  electrical  in- 
dustries in  experience  of  more  than  a  quarter  of  a  century. 
For  men  of  ambition  and  limited  time.  Condensed  course  in 
Electrical 

enables 
graduates 
to  secure 

good  positions   and   promotions.     Theoretical   and  Practical 
Electricity.  Mathematics,  Steam  and  Gas  Engines,  Mechani- 
cal   Drawing.  Students 
construct    dynamos,  in- 
stall   wiring    and  test 

electrical  machinery.  Course  with  diplo- 
ma, complete. 

Thoroughly  equipped  fireproof  dormitories, 
dining  hall,  laboratories,  shops. 
Write  for  catalog.   27th  year  opens  October 
1.  1U19. 

BLISS  ELECTRICAL  SCHOOL 
260  Takoma  Avenue.  Washington,   D.  C. 
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ermsand  list  of  successful  pupils 
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ASTRONOMICAL  DISTANCES. 

{Continued  from  page  54) 
distance  from  A  to  C  being  roughly  185,- 
000,000  miles,  and  the  angle  being  known, 
it  is  easy  to  figure  the  distance  from  B  to 
A  by  means  of  trigonometry.  But  if  the 
star  B  is  at  an  immense  distance  such  as 
is  shown  in  Fig.  2,  the  angle  A,  B,  C  be- 
comes very  small.  As  some  of  the  stars 
are  billions  upon  billions  of  miles  removed 
from  the  earth,  it  will  be  readily  seen  that 
there  will  come  a  point  when  the  angle  A, 
B,  C  ceases  to  exist.  In  other  words,  the 
distance  A  to  C,  altho  200,000,000  miles, 
will  practically  vanish — as  it  is  so  little — 
and  the  angle  becomes  so  sharp  that  A, 
B,  C  is  practically  nothing  but  a  straight 
line.  As  a  matter  of  fact  most  of  the  stars 
which  we  see  are  so  far  removed  from  the 
earth  that  they  have  no  appreciable  paral- 
lax, and  it  is  therefore  impossible  to  know 
how  many  billion  miles  such  a  star  is  re- 
moved from  the  earth.  As  a  matter  of  fact 
only  a  comparatively  few  stars  exist  that 
show  an  appreciable  parallax,  even  with  the 
extraordinary  degree  of  perfection  attained 
in  measuring  instruments.  Such  is  the  in- 
conceivable magnitude  of  interstellar  dis- 
tances. 

Distances  from  the  sun  to  the  planets  and  to  the 
nearest  star  in  terms  of  the  astronomical  unit 
(distance  from  earth  to  sun)  and  in  millions  of 
miles. 

Table  I. 

In  Astronomical  In  Million 
Units  Miles 

Mercury    0.39  36.0 

Venus    0.72  67.2 

Earth    1.00  92.9 

Mars    1.52  141.5 

Jupiter    5.20  483.3 

Saturn    9.54  886.0 

Uranus    19.19  1,781.9 

Neptune    30.07  2,791.6 

Alpha   Centauri  (nearest 

star)   273,000.00  26,000,000.0 

Value  of  light  year   63,000.00  6,000,000.0 

Parsec   206,265.00  20,000,000.0 

Table  II. 

Time  required  to  travel  from  the  earth  to  sun, 
moon,  planets  and  nearest  star  by  airplane,  (at  the 
rate  of  200  miles  per  hour),  and  with  velocity  of 
light,  (at  rate  of  186,324  miles  per  second). 

To  By  airplane  W  ith  velocity 

of  light 

Moon    7  weeks        1  '/i  seconds 

Sun    52.99  years         7  mill.    59  sec. 

Venus    14.37  years         2  min.     18  sec. 

Mercury    32.46  years         5  min.      6  sec. 

Mars    27.72  years         4  min.    21  sec. 

Jupiter    222.68  years       35  min.     15  sec. 

Saturn    452.37  years         1  hour    11  min. 

Uranus    963.38  years         2  hours  32  min. 

Neptune    1,539.30  years         4  hours    2  min. 

Alpha  Centauri    14J4  million 
(nearest  star)  years  4.35  years 

Note:  The  above  results  wrere  obtained  by 
using  the  wca)i  distances  of  the  planets  from  the 
sun  and  the  nearest  approach  of  the  planets  to 
each  other. 


RELIEVING  THE  CAR  CRUSH. 

(Continued  from  page  15) 
lide !    The  westerner  wants  to  get  off  and 
the  easterner  wants  to  get  on,  naturally. 

Now  an  old  axiom  says  that  one  mass 
can't  take  the  place  of  another  mass  with- 
out displacing  that  first  mass.  But  tho  we 
have  learned  in  our  physics  class  that 
water  is  not  compressible,  Subway  pas- 
sengers are  compressible  to  the  Nth  degree. 

Then  after  a  homeric  battle  in  which 
both  sides  display  a  titanic  amount  of 
muscular  effort  the  "westerner"  is  finally 
ejected  forcibly  from  the  car  and  a  half 
dozen  "easterners,"  with  the  "gentle"  help 
of  the  subway  gladiator,  are  packed  into 
the  train,  which  proceeds  on  its  way  until 
the  next  station,  where  the  same  little 
game  of  forcible  subtraction  and  addition 
is  enacted  all  over  again. 

The  cure?  There  are  three  doors  on 
each  New  York  subway  car :  Two  on  each 
end  and  one  (about  the  same  size  as  the 
front  and  end  door  combined)  in  the  cen- 
ter. If  the  outgoing  passengers  could  use, 
say,  the  end  doors  only  and  the  incoming 
travelers  the  middle  doors  only,  and  if  this 
rule  would  be  strictly  enforced,  don't  you 
think  that  this  would  help  to  make  the  Sub- 
way a  better  place  to  travel  in? 

And,  besides,  Kipling  would  be  right. 
"East  and  West,  they  never  shall  meet !" 
Anyway,  not  so  rudely! 


ELECTRIC    VIOLIN-VIRTUOSO  A 
MARVEL. 

(Continued  from  page  21) 
is  obtained  by  means  of  a  third  magnet 
which  vibrates  the  tail  piece  thru  the  me- 
dium of  the  shaker  bar. 

To  produce  the  wonderful  orchestral  ef- 
fects achieved  by  the  Violano-Virtuoso,  as 
the  instrument  is  called,  it  is  necessary  to 
use  not  one  but  four  bows — one  for  each 
string. 

These  bows  consist  of  numerous  conical 
discs  of  specially  prepared  flexible  celluloid, 
the  edge  of  each  disc  acting  as  the  hair  of 
a  bow.  And  it  is  possible  for  these  revolv- 
ing bows  to  play  simultaneously  on  all  of 
the  four  strings.  These  4  bows  are  operated 
by  bow  magnets  and  are  mounted  on  a  bow 
shaft  extending  over  the  bridge.  This,  in 
connection  with  the  fact  that  the  instru- 
ment has  sixty  fingers  against  the  four 
available  to  the  human  violinist,  is  the  rea- 
son why  this  instrument  can,  with  facility, 
render  the  most  difficult  concertos,  etc. — 
the  master-pieces  of  the  world's  musical 
literature — some  of  which  it  is  manifestly 
impossible  for  any  save  the  greatest  hu- 
man virtuosi  to  achieve. 

The  bows  are  automatically  rosined. 
Suspended  above  the  strings  is  the  rosin 
box  from  which  the  strings  automatically 
obtain  the  proper  supply  of  rosin.  This 
box  is  controlled  by  a  governor  and  ac- 
cording as  the  speed  of  the  motor  raises  or 
lowers — the  greater  the  bow  speed  and  the 
closer  the  box  comes  to  the  bows,  which 
by  their  revolutions  against  the  surface  of 
its  rosin,  automatically  obtain  a  greater  or 
less  supply  as  required. 

Our  illustration  shows  the  electrically  op- 
erated violin,  as  well  as  its  accompanying 
player  piano.  Both  instruments  playing  to- 
gether, thus  give  rise  to  a  very  creditable 
musical  performance. 


ALL  KINDS  OF  LIGHTNING. 

(Continued  from  page  20) 
denly  took  it  into  his  head  that  he  was  go- 
ing to  take  some  superlative  lightning  photos 
on  a  certain  summer  day.  In  this  particular 
instance,  the  thunder  storm  had  not  been  be- 
having very  nicely,  according  to  the  pho- 
tographer's notions,  but  he  thought  he 
would  take  a  chance  any  way.  We  might 
mention  before  going  further,  that  the 
thunder  storm  did  not  come  up  in  the  usual 
way,  and  proceed  to  discharge  veritable 
forked  "Bolts  of  Thor,"  but  satisfied  itself 
with  merely  hanging  around  in  the  offing, 
and  giving  a  perfect  imitation  of  the  best 
flash,  or  so-called  "heat"  lightning,  you  ever 
saw.  What  happened  was  this.  The  pho- 
tographer waited  until  several  of  these 
flashes  had  occurred  and  the  rain  had  be- 
gun to  fall,  when  he  thought  the  lightning 
discharges  would  sharpen  up  enough  to 
photograph  most  beautifully.  However,  he 
miscalculated  the  extent  and  the  frequency 
of  the  flash  lightning,  which  in  this  par- 
ticular case  hung  on  for  a  long  time,  and 
accompanied  each  flash  of  forked  lightning, 
which  was  rather  slight  in  quantity,  with 
the  total  result  that  after  six  8x10  nega- 
tives had  been  exposed,  and  then  rushed 
expectantly  into  the  dark  room  and  de- 
veloped, they  showed, — what  do  you  sup- 
pose? Well,  sir,  those  six  plates  turned  out 
to  be  six  of  the  finest  snap-shots  of  the 
surrounding  landscape  and  buildings  that 
you  ever  laid  eyes  on.  By  actual  compari- 
son you  could  not  tell  them  from  a  sunny 
mid-day  snap-shot  of  the  surrounding  coun- 
try taken  with  the  same  camera. 

Thus  the  motto  would  seem  to  be,  that  to 
obtain  good  lightning  photos,  one  should 
take  advantage  of  a  very  dark  overhanging 
storm  which  gives  the  greatest  contrast  of 
course,  for  the  lightning  flashes  to  appear 
against.  At  night  would  seem  to  be  a  nrr*"* 
opportune  time  to  photograph  lightning  dis- 
charges, but  many  excellent  pictures  have 
been  obtained  in  the  day  time  as  well,  un- 
der suitable  conditions  as  just  outlined. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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The  Purpose  of  the  Course  of  Study 

I  have  been  designing  courses  in  electrical  instruction  and  teach- 
ing electricity,  off  and  on  during  the  past  17  years,  and  during 
that  time  I  have  had  an  unusual  opportunity  to  make  a  special 
study  of  the  teaching  business,  from  the  standpoint  of  a  practi- 
cal man.  This  course  of  my  own  is  designed  with  a  view  of* 
reaching  those  who  do  not  have  a  lot  of  time  and  money  to 
devote  to  study  work,  and  to  give  them  as  thorough  a  knowledge 
as  possible  of  electricity,  in  the  shortest  possible  time.  The 
instruction  is  given  like  you  were  working  on  various  jobs, 
giving  the  explanation  necessary  for  the  understanding  of  the 
theory  covered  by  the  subject  under  discussion.  There  are 
many  conditions  which  seldom  occur  in  the  every  day  run  of 
electrical  experience,  and  these  conditions  I  lay  particular  stress 
on.  This  part  of  the  instruction  makes  the  course  particularly 
attractive  and  valuable  to  those  already  engaged  in  active  elec- 
trical work. 


It  Is  Up  To  You 


The  instruction  work  is  laid  out  and  given  in  a  way  easily 
understood.    It  is  not  a  cut  and  dried  book  plan,  but  the  les- 


Taught  By  a  Practical  Man 
and  in  Your  Home! 

I  am  teaching  electricity  and  electrical  drafting  to  many  men,  young  and 
old,  and  trust  you  will  become  sufficiently  interested  after  reading  this  ad- 
vertisement, that  you  will  send  for  my  catalog  which  tells  what  I  am  en- 
deavoring to  do  and  also  places  before  you  the  simple  way  in  which  the 
instruction  work  is  handled.  The  catalog  is  written  in  a  very  plain  manner, 
much  in  the  same  style  as  my  lessons  are  written,  and  tells  you  exactly 
what  you  get  and  what  the  course  can  do  for  you.  My  catalog,  as  well  as 
my  advertisements,  is  written  in  a  very  careful,  conservative  manner  so 
there  is  no  possibility  of  you  expecting  something  you  will  not  get. 

sons  are  prepared  especially  for  the  purpose  for  which  they  are 
used  and  additional  instruction  is  given  to  the  individual  stu- 
dent, with  a  view  of  meeting  his  particular  needs.  I  have  th; 
information  to  give  and  I  believe  the  ability  to  impart  it  to 
others,  a  fact  which  is  in  a  way  proven  by  other  institutions 
which  have  made  use  of  my  services  in  the  design  and  perfect- 
ing of  instruction  courses.  To  understand  this  work,  IT  IS  UP 
TO  YOU  to  stick  with  me  and  I  will  surely  stick  with  you  till 
you  understand  any  part  of  the  work  you  have  gone  over. 

Practical  Men  Take  My  Course  and  Recommend  it  to  Others 

Sixty  percent  of  my  students  are  actively  engaged  in  electrical 
work  and  find  the  instruction  I  give  well  suited  to  their  needs. 
Several  of  these  men  have  had  their  fellow  workers  take  the 
course  also  and  they  are  taking  the  instruction  together  making 
a  class-room  proposition  of  it  and  the  results  are  in  every  way 
satisfactory  to  all  concerned.  One  of  these  classes  was  started 
by  a  Chief  Electrician,  one  of  my  students  in  Glen  White,  W.  Va., 
who  now  has  practically  all  the  men  under  him  taking  my  course. 
I  believe  the  fact  that  these  men  who  understand  electrical  work 
approve  of  my  course  to  this  extent  is  one  of  the  strongest 
endorsements  I  could  get. 


What  Electrical  Men  Say  Of  My  Course 


In  my  catalog  are  letters  from  men  I  have  taught,  some  being  men  I  have 
taught  when  connected  with  other  institutions  years  ago,  and  they  are  printed 
with  a  view  of  showing  you  that  I  have  a  clear,  simple  way  of  getting  the 
information  to  one  so  it  can  he  understood.  I  am  printing  here  extracts  from 
letters  received  recently  from  a  few  of  my  present  students,  from  winch  you  will 
note  that  they  are  in  every  way  satisfied  with  the  course  and  the  method  of 
handling  the  instruction. 

This  letter  is  from  Stanley  Dobson,  of  Moncton.  New  Brunswick.  "I  wish  to 
say  that  I  am  well  pleased  with  your  method  of  teaching  and  I  trust  I  will  please 
you  as  well  by  my  application  to  the  lessons. 

"Feeling  that  in  your  electrical  course  you  offer  a  most  practical  system  of 
training  for  anyone  in  the  electrical  work,  I  would  refer  you  to  a  young  man  here 
in  Moncton  from  whom  you  might  secure  an  enrollment  in  your  school.  His 
name  is  Mr.  Walter  Stratton. 

"I  thought  I  would  mention  him  to  you  as  I  have  already  recommended  your 
school  very  highly." 

This  letter  is  from  John  Anderson,  Farrall,  Pennsylvania.  "I  am  writing  this 
so  that  you  may  know  me  better  and  know  I  am  in  earnest  in  taking  this  course. 
I  am  a  foreman  in  this  plant  and  all  I  have  learned  is  through  practice  and  that 
is  the  reason  I  want  to  learn  more.  The  other  day  the  Assistant  Chief  at  this 
Slant  said  to  me  that  he  had  taken  a  course  some  time  ago  and  I  asked  him 
about  vour  course  and  he  advised  me  to  write  to  you.  This  man  worked  under 
me  sometime  ago  and  now  I  am  working  under  him  and  I  dc  not  want  it  to 
happen  again." 

This  letter  is  from  Max  Engleman.  New  York  City.  "Your  first  installment  on 
the  electrical  course  received  and  I  went  to  work  and  liked  the  metliod  of  your 
instructions  very  well.  You  will  find  the  answers  to  the  examination  questions 
attached  to  this  letter.  I  am  occupied  as  a  waiter  and  would  be  only  too  glad  to 
move  into  a  real  trade.  Hoping  to  succeed  and  thanking  you  for  your  help,  I  am. 
yours  very  sincerely.  Max  Engleman." 

This  letter  is  from  the  same  man  two  months  later.  "In  the  book  review  of 
the  Electrical  Experimenter,  I  saw  a  discription  of  the  Burgess  Blue  Book,  which 
I  would  like  to  possess  and  wish  you  would  mail  me  a  copy.    I  have  given  up  my 

Fifty  Fifty 

I  work  absolutely  on  a  50-50  basis  with  my  students.  You  pay  me  the  comparatively 
low  price  I  ask,  and  I  give  you  the  instruction  and  other  help  as  is  stated  in  my 
catalog.  No  student  is  permitted  to  pay  cash  for  his  entire  course  on  starting,  the 
course  being  paid  for  in  small  monthly  payments  as  you  go  along.  Students  have 
the  privilege  of  discontinuing  the  work  if  they  should  find  that  it  was  not  just  what 
they  were  after,  and  their  payments  stop  at  the  same  time.  This  is  my  way  of 
doing  business  and  I  would  not  want  your  money  when  I  was  not  giving  you  the 
instruction. 

Apparatus,  Instruments,  Material,  Etc. 

Certain  electrical  apparatus,  instruments,  material,  charts,  drafting  implements,  etc., 
as  detailed  in  the  catalog,  are  included  in  the  course  and  are  a  part  of  the  regular 
instruction   for  which   there  is  no  extra  charge  as  it  is  covered  by  the  regular    |  ADDRESS, 
monthly  payments. 

FILL  OUT  COUPON  FOR  ONE  OF  MY  CATALOGS  WHICH  GIVES  FULL  INFORMATION 


position  as  waiter  and  am  now  employed  as  electrician  in  the  Eitz  Carlton  Ho'el 
and  so  far  like  the  work  very  much.  With  best  regards,  I  am  Yours  very  truly, 
Max  Engleman." 

Another  letter  from  Mr.  Engleman  about  a  week  later.  "Your  lessons  together 
with  your  Blue  Book  received  and  I  thank  you  very'  much,  and  I  think  it  is  like 
everything  else  that  is  connected  with  your  name,  really  'A  No.  1.'  My  work  in 
tile  hotel  consists  of,  work  on  motors,  dumb  waiters  and  elevators  and  from  time 
to  time  I  do  repair  work  on  small  apparatus.    Yours  sincerely.  Max  Engleman." 

The  following  is  from  J.  L.  Knight.  Chief  electrician  of  the  coal  mines  at  Glen 
White,  West  Virginia,  wiio  is  taking  my  course  together  with  a  number  of  men 
who  work  under  him.  "I  am  just  in  receipt  of  your  valued  letter  and  am  more 
than  pleased  with  the  suggestions  and  information  therein  and  you  can  rest 
assured  that  I  shall  do  all  that  is  possible  for  the  school  and  the  boys  and  at  the 
same  time  learn  much  myself.  Speaking  of  the  lessons.  I  have  never  seen  anything 
as  interesting  as  they  are,  and.  as  soon  as  I  get  a  new  lesson  I  get  right  after  it 
and  don't  stop  until  I  think  I  have  mastered  the  subject.  Our  assistant  general 
manager  looked  over  our  lessons  last  night  and  he  did  not  hesitate  in  saying  that 
the  lessons  were  the  best  that  he  had  ever  seen.  He  is  a  college  man  with  a 
number  of  years'  experience  in  the  engineering  business  and  knows  a  good  thin^ 
when  he  sees  it  and  I  feel  sure  that  he  will  write  you  regarding  your  work 
within  the  next  days.  We  received  the  returns  on  the  last  lessons  and  all  of  us 
are  more  than  pleased  with  the  work  that  you  are  giving.  I  never  saw  a  more 
enthusiastic  bunch  of  men  than  they  are  over  the  lessons  and  everyone  is  buckled 
down  to  work  and  is  going  to  try  and  make  good.  For  myself,  I  wish  to  say  that 
I  took  a  course  some  years  ago  in  electric  railways  and  lighting  and  that  I  have 
gotten  more  out  of  your  lessons  thus  far.  and  I  know  that  if  I  live  until  I  com- 
plete this  course,  with  the  knowledge  that  I  will  get  out  of  it  connected  with  the 
14  years  of  practical  experience.  I  shall  be  able  to  hold  any  kind  of  a  position. 
Your  school  has  a  good  write-up  in  the  Countv  paper  this  week  and  I  have  seen 
that  due  credit  was  given  Mr.  Yorke  Burgess.  I  will  send  you  a  copy  of  this  as 
soon  as  it  is  out.  All  of  the  boys  are  better  pleased  every  day  with  the  lessons 
and  there  is  nothing  but  compliments  for  the  Burgess  Electrical  School  in  this 
little  town  of  Glen  White." 


!  

I  YORKE  BURGESS, 
|   BURGESS  ELECTRICAL  SCHOOL, 
■  745  East  42nd  Street,  Chicago,  Illinois. 


|  Gentlemen: — 

Send  me  catalog 
I  and  Drafting. 


describing  vour  course  in  Electricitv 


I 


\  A  M  V. . 


I 


BURGESS  ELECTRICAL  SCHOOL 

745  E.  42nd  St.,  Chicago,  111. 


CITY 
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  A12(S04)3,  (NH4)2SO| 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH,)2  COs 
Ammonium  Chloride  ( NH  iCl) 
Ammonium  Sulphate 

(NH4)a  S04 
Barium  Chloride  (BaCl.) 
Boric  Acid  (H3BOa) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl,) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042H,,0) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl.) 
Copper  Sulphate  (CuSOj 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

QHc(OH)3 
Hydrochloric  Acid  ^HCl) 
Iodine  ( I ) 

Iron  Chloride  (FeCl.) 

Iron  Oxide  (Fe,03) 

Lead  Acetate  Pb  <C.H:jO.)_ 

Litmus  Paper 

Magnesium  Carbonate 

(MgC03) 
Manganese  Dioxide  (MnO:) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCl2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaB02) 
Sodium  Carbonate  <  Na  . CO , ) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaN03) 
Sodium  Phosphate 

<Na„HP04) 
Sodium  Sulphate  (Na>SO«) 
Sodium  Sulphite  (NaL.SO.,) 
Stannous  Chloride  (SnCl.) 
Sulphate  of  Nickel   (  NiSO, ) 
Sulphate  of  Zinc  (ZnSO,) 
Sulphuric  Acid  (HL.SO,l 
Tin   (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


81  i  l 


US 


'The  Joy  of  Father  and  Boy.' 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 


DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
uutfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature. This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters*  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  rb  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $S.OO 

Shipping  Weight  10  lbs. 
(Can  be  shipped  by  Express  only.)     Send  your  order  today  to: 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


See  our  full  page  Ad,  on  page   88  for  Free  Cyclopedia 
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sum  Freeze  ftlhe  Esirtlh 
to  Be&ftlhi? 


(Continued  from  page  8) 


Rising  prices  and  increasing  scarcity 
surely  will  drive  us  to  other  fuels.  Alcohol 
has  been  cited  as  a  probability,  mainly  be- 
cause it  can  be  produced  anywhere  crops 
are  grown.  The  truth  of  this  matter  is  that 
if  the  fuel  requirements  of  the  world  were 
to  be  supplied  by  the  world's  crops  there 
would  be  no  crops  left  to  feed  the  world's 
inhabitants. 

The  final  summation  simply  is  that  when 
coal  and  oil  both  give  out  we  will  have  an 
era  of  substitutes  beside  which  the  war 
bread  of  the  past  year  will  be  heavenly. 
We  will  scratch  around,  burn  up  all  our 
forests,  dig  our  peat  bogs  to  the  bottom, 
and  do  what  we  can  to  find  other  sub- 
stances to  supply  the  deficiency.  All  the 
substitutes  will  be  costly,  both  from  point 
of  view  of  actual  price  and  in  point  of 
efficiency.  Those  who  cannot  afford  to  use 
them  will  simply  have  to  move  toward  the 
equator  or  freeze  to  death. 

Radium  is  the  one  direct  answer  to  the 
problem  raised  by  this  situation.  True,  it 
exists  only  in  minute  quantities  in  the 
earth's  crust.  True,  under  our  present  sys- 
tem of  extraction  it  costs  prohibitively. 
Still,  it  is  the  only  logical  answer. 

Why?  While  radium  is  present  only  in 
proportions  of  from  one  to  three  grains  per 
ton  in  the  outer  thirty  miles  of  the  earth's 
crust — excluding  the  oceans,  of  course,  in 
which  there  is  only  a  trace — there  is  suffi- 
cient of  it  in  the  upper  two  miles  of  crust  to 
supply  all  possible  power  wants  of  man. 
The  fact  that  it  now  costs  us  over  a  half- 
million  dollars  a  pound  to  extract  it  is  no 
argument.  The  scientific  brains  of  the 
world  never  has  been  focust  on  the  problem 
of  securing  radium.  Only  the  inventive 
skill  of  a  small  number  of  people  has  been 
concerned  with  the  processes  of  mining  and 
extracting  any  kind  of  precious  metal. 
With  only  a  few  dozen  laboratories  in  the 
world  knowing  anything  whatever  about 
radium,  the  cost  of  securing  the  metal  has 
been  cut  in  half  in  the  last  four  years.  In 
the  event  that  radium  showed  itself  to  be 
the  only  salvation  for  men  outside  of  the 
equatorial  zone,  would  not  this  cost  be 
slaughtered?  Would  not  radium  be  ex- 
tracted by  the  ton  instead  of  by  the  milli- 
gram? When  it  is  considered  that  by  the 
extraction  of  all  the  radium  in  a  belt  of 
land,  ten  miles  wide  by  three  miles  deep, 
extending  around  the  earth  sufficient  of  the 
metal  would  be  secured  to  run  civilization 
just  as  it  stands  until  eternity,  without  fur- 
ther outlay  for  power  of  any  kind,  does 
this  seem  impossible?  It  would  be  an 
undertaking,  for  centuries,  undoubtedly,  but 
what  of  it?  There  would  be  little  or  no 
depreciation  in  the  metal  secured  year  by 
year,  and  every  tiny  particle  mined  and  ex- 
tracted would  do  away  with  the  necessity 
for  just  so  much  other  fuel.  In  case  the 
project  were  started  under  Government  or 
other  competent  supervision,  the  probability 
would  be  strong  that  the  descending  price 
curve  of  radium  would  cross  the  rising  cost 
curve  of  other  fuels  in  the  course  of  from 
fifty  to  one  hundred  years. 

The  only  alternative  to  this  desperate 
plan  that  seems  to  be  offered  to  our  de- 
scendants is  the  piping  of  steam  and  hot  air 
from  the  earth's  interior.  On  a  small  scale' 
this  has  been  done  already  in  Italy,  but 
scientists  have  pointed  out  that  serious  dis- 
turbances, earthquakes,  cracking  of  the 
crust  and  other  disasters  involving  huge 
losses  of  human  life  would  be  certain  to 
follow  the  experiment  of  trying  this  on  a 
large  scale.  The  trouble  mainly  would  be 
caused  by  the  sudden  cooling  of  certain 
portions  while  the  other  parts  remained  in 
a  molten  state.  The  great  catastrophe  of  a 
tremendous  crack  appearing  in  the  middle 


of  the  Pacific  Ocean,  with  the  resultant 
clouds  of  live  steam  and  poison  gas  cover- 
ing the  earth  and  killing  all  animal  and 
vegetable  life,  would  be  the  great  debacle 
most  to  be  dreaded.  Taking  all  into  con- 
sideration, radium  seems  like  the  best  and 
safest  possibility. 

One  strange  possibility  which  has  an 
equally  queer  parallel  in  the  case  of  radium 
extraction  on  a  large  scale  is  the  quick 
doom  which  would  face  the  earth  if  men 
piped  all  their  heat  from  the  earth's  in- 
terior. Providing  millions  of  these  vents 
for  power  uses  on  all  continents  would  cool 
the  iron  center  of  the  earth  speedily. 

Under  the  present  scheme  of  things,  Pro- 
fessor Maurier  estimates  that  the  earth  will 
cool  to  the  temperature  of  the  moon  ( — 110 
degrees  Centigrade)  in  twenty-eight  million 
years.  Human  life  as  we  know  it  will  have 
been  extinct,  in  all  probability,  for  twelve 
or  thirteen  million  years  of  this  term,  unless 
man  finds  some  material  in  which  to  clothe 
himself  thru  which  body  heat  cannot  pass, 
and  grows  his  crops  in  huge  heat-insulated 
greenhouses. 

If  the  vents  were  opened,  however,  the 
heat  of  the  earth's  center  would  flood  the 
atmosphere,  even  if  used  as  economically  as 
possible.  It  would  rise  to  the  outer  edges 
of  our  air,  coming  into  contact  with  the 
bleak  (absolute  zero)  temperatures  of  the 
void,  and  cooling.  Instead  of  the  gradual 
change  extending  over  millions  of  years, 
man  would  be  confronted  by  a  situation  to 
which  he  probably  could  not  adapt  himself. 
The  end  of  the  world  would  come  in  ten 
thousand,  yes,  perhaps  in  five  thousand 
years. 

Even  if  the  radium  power  system  were 
inaugurated,  something  similar  might  take 
place,  tho  by  no  means  as  suddenly.  Radium 
apparently  was  placed  in  the  earth's  crust 
for  one  particular  purpose.  That  was  to 
keep  the  earth  from  cooling  off  quickly. 

We  have  seen  that  twenty  pounds  of 
radium  would  equal  nine  tons  of  anthracite 
in  a  year's  time.  The  amount  of  radium  in 
the  thirty-mile  crust  of  the  earth,  according 
to  Professor  Henri  Becquerel  of  the  French 
Academy,  is  sufficient  almost  to  equalise 
the  daily  loss  of  heat  thru  the  atmosphere! 
That  means  that  if  there  were  a  little  more 
radium  in  the  earth  this  planet  never  would 
cool  off  at  all !  Also  it  means  that  if  the 
earth  were  of  the  same  consistency  all  the 
way  thru,  and  not  mostly  molten  iron  or 
steel,  the  amount  of  radium  being  of  the 
same  proportion  as  at  the  surface,  the  globe 
would  get  hotter  constantly.  In  the  course 
of  a  few  decades  or  centuries  it  would 
burst  into  flames  and  burn  to  a  cinder. 

The  big  point  for  us  to  grasp,  however, 
lies  in  the  fact  that  we  are  living  now  on 
earth  solely  because  the  crust  contains 
radium.  If  this  had  not  been  the  case  the 
earth  would  have  become  cold  and  dead 
eons  ago.  If  man,  for  any  reason,  becomes 
so  grasping  or  in  such  dire  necessity  that 
he  extracts  all  of  the  radium  from  the 
crust,  he  simply  will  be  limiting  his  chances 
of  a  long  stay  very  definitely. 

This,  however,  is  a  remote  possibility. 
The  radium  is  scattered  thru  the  whole 
crust  to  an  average  depth  of  thirty  )iiiles. 
Below  this  there  is  a  highly  heated  tho 
solid  zone  in  which  there  probably  is  a  cer- 
tain amount  of  radium.  This  zone  extends 
eighty  miles  in  depth,  and  below  it  is  molten 
iron,  the  core  of  the  earth.  Man  will  have 
his  hands  full  extracting  the  radium  from 
the  upper  two  or  three  miles  of  the  crust. 
Since  this  will  give  him  all  he  ever  can 
need,  unless  the  demands  of  future  civiliza- 
tion grow  much  faster  than  any  of  our 
estimates  figure,  he  would  not  touch  the 
greater  portion. 


EARN  $35  TO  $100 
PER  WEEK 

As  a  Mechanical  Draftsman 

Thousands  of  Men  Wanted 

You  can  learn  Mechanical  Drawing  at  home 
in  your  spare  time  through  our  practical  Home 
Study  Course  and  qualify  for  Big  Pay.  We 
have  placed  hundreds  of  our  students  in  good 
paying  positions.  Government  departments  and 
private  concerns  are  continually  calling  upon 
us  for  our  graduates. 

Become  a  Chief  Draftsman 

and  get  to  the  very  top  in  this  well-established 
and  rapidly  growing  profession.  The  training 
given  by  the  Columbia  School  of  Drafting  will 
give  you  just  the  knowledge  you  need  to  make 
good  as  a  Chief  Draftsman.  No  previous  train- 
ing is  necessary.  You  can  begin  our  course  now 
and  make  rapid  progress  from  the  start  under 
the  Personal  Instruction  of  the  President  of  the 
School,  Mr.  Claflin,  by  mail.  His  carefully  pre- 
pared lessons  and  personal  letters  of  advice 
make  each  step  easy  and  interesting. 

Draftsmen  Now  Getting 
$35  to  $100  a  Week 

with  big  chances  for  better  pay  as  the  demand 
urows.  All  big  engineering,  construction  and 
manufacturing  projects  must  first  go  through 
the  drafting  room  before  the  workmen  can 
commence.  All  such  enterprises  depend  upon 
large  numbers  of  draftsmen.  Salaries  are  ad- 
vancing steadily. 

Drawing  Outfit  Free  with  Our  Course 

As  soon  as  you  enroll  you  will  be  sent  our 
drawing  outfit  for  your  own  use  throughout 
the  course.  This  entire  outfit  will  be  yours  to 
keep.  You  are  not  obliged  to  return  it  after 
completing  the  course. 

Not  Only  a  Correspondence  School 

The  Columbia  School  of  Drafting  is  proba- 
bly the  largest  residence  school  in  the  country 
specializing  in  the  training  of  professional 
Draftsmen.  Our  Home  Study  Courses  are  an 
extension  of  the  same  instruction  as  given 
locally. 

Illustrated  Catalog  FREE 

Simply  fill  in  the  coupon  below,  return  it  to 
us  and  we  will  send  you  free  a  copy  of  our 
illustrated  catalog  which  tells  all  about  our 
practical  Home  Study  Course  and  how  you 
may  secure  our  instructions  at  once  on  easy 
terms  so  as  to  quickly  qualify  for  one  of  the 
big  positions  open. 

Send  This  Coupon  Today. 

COLUMBIA  SCHOOL  OF  DRAFTING 
Dept.  982,  14th  and  T  Sts.,  Washington,  D.  C. 

Without  obligation  to  me,  please  send  me  your 
Illustrated  Catalog  and  tell  how  I  may  secure 
your  practical  training  in  Drafting  and  your  help 
in  securing  a  position  as  Draftsman. 


Name 


Address 
City  


State. 
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"  The  National  Authority  on  Electric  Wirinj^for  Twenty-Five  Years  " 

All  You  Need  to  K  now  About  Wiring 

is  in  the  Latest  Edition  of 

"Standard  Wiring" 

THIS  year's  edition,  completely  revised 
to  date,  is  the  only  accurate  book  on 
electric  light  and  power  wiring  and 
construction  published. 

The  National  Electrical  Code,  with  all  its 
new  rules,  is  explained  and  illustrated.  52 
of  the  latest  and  simplest  tables  which 
show,  at  a  glance,  just  what  size  of  wire  is 
needed  for  any  kind  and  size  of  lighting 
or  motor  installation,  for  any  voltage,  cur- 
rent and  drop  desired  for  any  system.  Di- 
rect Current,  Alternating  Current,  single, 
two  or  three-phase.  The  latest  Code  Rules 
on  grounding  required  on  all  work. 

How  to  install  and  operate  generators,  mo- 
tors and  every  kind  of  wiring  device  with 
diagrams  of  connections.  Special  chapters 
on  illumination,  House  Wiring,  Electrical 
Units  and  their  Equivalents.  The  latest 
lamp  data.  Proper  symbols  to  use  to  indi- 
cate outlets,  etc.,  etc. 

It  Will  Make  You  an  Expert 
Wireman 

Leather  Cover  -  Pocket  Size  -  375  Pages  -  Price  $1.50 

Sent  to  any  address,  postpaid,  on  receipt  of  price 
H.  C.  Cushing,  Jr.,  10  West  40th  St.,  New  York 
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FREE™ 

DONT  WEAR  A  TRUSS 
ML 


,  ImwwwnwiTMlS 

-m.V.  ?.H.ft.T.  JP.V^.T?. 

PLAPAO  EXUDES' 

Inner  surface  made  8elf-™R0yc,H  THI5  _ 
adhesive  purposely  to  prevent     OPENING  f 
slipping  and  to  keep  constantly  applied 
the   absorbent -astringent  medication 
called  PLAPAO.   Close  the  hernial  opening 
as  nature  intended  eo  the  Rupture  CAN'T 
come  down. 

Do  Away  With  Steel  and  Rubber  Bands  That  Chafe  and  Pinch 

You  know  by  your  own  experience  that  the  truss  is  a  mere  makeshift — a  false  prop  against 
a  collapsing  wall — and  that  it  is  undermining  your  health.     Why,  then,  continue  to  wear  it? 

STUART'S  PLAPAO-PADS  are  entirely  different — being  medicine  applicators  made  self- 
adhesive  purposely  to  prevent  slipping  and  to  hold  the  distended  muscles  securely  in  place.  No 
straps,  buckles  or  springs  attached.  No  "digging  in"  or  grinding  pressure.  Soft  as  Velvet — Flexible 
— Easy  to  Apply — Inexpensive.  Continuous  day  and  night  treatment  at  home.  No  delay  from  work. 
Hundreds  of  people,  old  and  young,  have  gone  before  an  officer  qualified  to  acknowledge  oaths,  and 
swore  that  the  PLAPAO-PADS  cured  their  Ruptures — some  of  them  most  aggravated  cases — and  of 
long  stajiding. 

Send  Today  For  FREE  PLAPA0--No  Charge  for  it--Now  or  Ever 

Simply  write  your  name  and  address  below.  Send  this  advertisement  for  absolutely  FREE  TRIAL 
PLAPAO  and  48-page  Book  on.  Rupture.  No  charge  for  it — now  or  ever.  Nothing  to  be  returned.  "Be  wise 
today  'tis  madness  to  defer."    Address,  PLAPAO  CO..  Block  844.  St.  Louis,  Mo. 

Name   Address  , 


ADD  TO  YOUR  INCOME  WkWikl 

New  Improved  Green  Automatic  Machine 

Sharpens.  Hones  and  Strops  all  kinds  of  safety  razor  blades,  in  one  operation, 
from  four  to  six  blades  per  minute.  For  both  Quality  and  Quantity,  this  machine 
is  in  a  class  by  itself.  There  is  nothing  like  it  on  the  market.  Let  us  send  you 
our  free  booklet  explaining  everything  including  the  "AMERICAN"  Key  Cutter — 
cuts  square,  angular  or  round  slots. 

AMERICAN  SHARPENING  MACHINE  CO.  (Inc  ),  Depl  E  E,  184  W.  Washington  St.,  CHICAGO 


Mew  YorSl  Aer© 
Show 

(C ontimied  from  page  19) 


ily  imagined  for  the  visitor  was  shown  a 
complete  composite  photographic  map  of 
the  city  of  Washington,  D.  C,  which  was. 
taken  from  an  airplane  in  a  trip  lasting  but 
two  hours  and  fourteen  minutes.  Hundreds 
of  photos  are  taken  by  the  rapid-fire  cam- 
eras, and  after  developing  and  printing 
these  have  to  be  evenly  matched  and  as- 
sembled. Large  photographs  taken  about 
New  York  along  the  river,  showing  the 
ferry  boats,  etc.,  were  taken  during  the 
afternoons  of  the  different  days,  and  the 
plates  would  be  rushed  to  the  aero  show,, 
there  developed  and  finished  and  prints 
made  by  the  Army's  photographic  experts,, 
the  mounted  photographs  being  on  exhibit 
at  the  show  in  from  one  hour  to  an  hour 
and  one-half  after  they  had  been  taken  by 
the  aviator  flying  above  the  city. 

The  machine  gun  exhibit  attracted  much 
attention,  particularly  the  means  used  for 
synchronizing  two  machine  guns  on  the- 
battle-planes,  so  that  they  both  fired  dead 
ahead  and  thru  the  revolving  propeller,  the 
bullets  passing  accurately  thru  the  spaces 
between  the  blades  every  time  these  spaces. 
came  in  line  with  the  machine  gun  barrels. 
The  Packard  Automobile  Company,  makers 
of  the  well-known  Packard  motor  car,  ex- 
hibited a  new  pleasure  and  battle-plane- 
fitted  with  the  Packard  12-cylinder  aircraft 
engine,  which  somewhat  resembles  the 
Liberty  motor.  The  Liberty  motor,  which 
was  on  exhibit,  attracted  considerable  at- 
tention, and  the  number  of  these  motors- 
built  by  each  of  the  large  automobile  con- 
cerns during  the  war  were  shown.  There 
was  a  large  sea-plane  on  exhibit  which  had 
flown  to  the  show. 

Speed  enthusiasts  in  the  flying  world  had 
their  attention  riveted  on  what  was  pur- 
ported to  be  the  fastest  airplane  in  the 
world,  the  "Christmas  Bullet,"  a  small 
model  of  which  was  exhibited  at  the  Aero- 
Show.  It  was  very  well  built,  and  the  most 
remarkable  feature  of  the  design  of  the 
"Bullet"  is  that  there  are  no  struts  between 
the  planes,  and  also  there  are  no  guy  wires, 
as  in  the  usual  types  of  monoplanes.  The 
wings  are  supported  by  the  cantilever  prin- 
ciple, and  besides  they  are  flexible.  The 
"Christmas  Bullet"  bi-plane  is  guaranteed  to 
make  200  miles  an  hour,  and  it  attained  a 
speed  of  over  185  miles  per  hour  on  a  recent 
trial  flight,  when  equipt  with  a  six-cylinder 
185  H.P.  Liberty  motor.  It  is  claimed  by  its 
builders  to  be  the  safest  and  fastest  airplane 
in  the  world.  Not  only  this,  but  its  lifting 
capacity  compared  to  its  size  is  greater  than 
that  of  any  other  'plane,  it  is  stated.  As  will 
be  evident,  this  ingenious  design  of  'plane  is. 
constructed  on  the  principle  of  true  bird 
flight,  which  therefore  makes  it  self-balanc- 
ing and  serviceable  in  any  kind  of  weather. 
The  wing  surface  is  170  square  feet,  and 
the  total  weight  is  2,100  pounds,  which  in- 
cludes fuel  for  three  hours. 

This  airplane  is  intended  to  play  the  role 
of  the  first  "taxi-plane"  ever  used  in  steam- 
ship service,  and  is  to  be  operated  at  the 
port  of  New  York  by  one  of  the  leading 
steamship  companies  for  overtaking  a  ship 
a  day  out  at  sea  with  sacks  of  belated  mail, 
dispatches,  etc. 

Among  the  interesting  airplane  engines 
exhibited  at  the  Show  was  the  well-known 
"Dusenberg."  This  Company  exhibited  a 
powerful  new  model  12-cylinder  aircraft  en- 
gine, in  which  each  set  of  six  cylinders 
operated  a  separate  crank  shaft  of  its  own. 
The  power  from  the  individual  crank  shafts 
was  then  transmitted  to  the  propeller  shaft 
by  means  of  two  gears,  one  on  each  side 
of  the  main  driving  gear  secured  to  the 
propeller  shaft. 
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Tlhie  Tiros©  Wakeless 

By  Nikola  Tcsla 
{Continued  from  page  30) 


trates  an  arrangement  described  in  my  U.  S. 
Patent  No.  568178  of  September  22,  1896, 
and  corresponding  dispositions  of  wireless 
apparatus.  The  captions  of  the  individual 
diagrams  are  thought  sufficiently  explicit  to 
dispense  with  further  comment.  I  will 
merely  remark  that  in  this  early  record,  in 
addition  to  indicating  how  any  number  of 
resonant  circuits  may  be  linked  and  regu- 
lated, I  have  shown  the  advantage  of  the 
proper  timing  of  primary  impulses  and  use 
of  harmonics.  In  a  farcical  wireless  suit  in 
London,  some  engineers,  reckless  of  their 
reputation,  have  claimed  that  my  circuits 
were  not  at  all  attuned ;  in  fact  they  as- 
serted that  I  had  looked  upon  resonance  as 
a  sort  of  wild  and  untamable  beast! 

It  will  be  of  interest  to  compare  my  sys- 
tem as  first  described  in  a  Belgian  patent 
of  1897  with  the  Hertz-wave  system  of  that 
period.  The  significant  differences  between 
them  will  be  observed  .at  a  glance.  The 
first  enables  us  to  transmit  economically 
energy  to  any  distance  and  is  of  inestimable 
value ;  the  latter  is  capable  of  a  radius  of 
only  a  few  miles  and  is  worthless.  In  the 
first  there  are  no  spark-gaps  and  the  actions 
are  enormously  magnified  by  resonance.  In 
both  transmitter  and  receiver  the  currents 
are  transformed  and  rendered  more  effec- 
tive and  suitable  for  the  operation  of  any 
desired  device.  Properly  constructed,  my 
system  is  safe  against  static  and  other  in- 
terference and  the  amount  of  energy  which 
may  be  transmitted  is  billions  of  times 
greater  than  with  the  Hertzian  which  has 
none  of  these  virtues,  has  never  been  used 
successfully  and  of  which  no  trace  can  be 
found  at  present. 

A  well-advertised  expert  gave  out  a  state- 
ment in  1899  that  my  apparatus  did  not 
work  and  that  it  would  take  200  years  be- 
fore a  message  would  be  flashed  across  the 
Atlantic  and  he  even  accepted  stolidly  my 
congratulations  on  a  supposed  great  feat. 
But  subsequent  examination  of  the  records 
showed  that  my  devices  were  secretly  used 
all  the  time  and  ever  since  I  learned  of  this 
I  have  treated  these  Borgia-Medici  methods 
with  the  contempt  in  which  they  are  held 
by  all  fair-minded  men.  The  wholesale 
appropriation  of  my  inventions  was,  how- 
ever, not  always  without  a  diverting  side. 
As  an  example  to  the  point  I  may  mention 
my  oscillation  transformer  operating  with 
an  air  gap.  This  was  in  turn  replaced  by 
a  carbon  arc,  quenched  gap,  an  atmosphere 
of  hydrogen,  argon  or  helium,  by  a  me- 
chanical break  with  oppositely  rotating 
members,  a  mercury  interrupter  or  some 
kind  of  a  vacuum  bulb  and  by  such  tours 
de  force  as  many  new  "systems"  have  been 
produced.  I  refer  to  this  of  course,  with- 
out the  slightest  ill-feeling,  let  us  advance 
by  all  means.  But  I  cannot  help  thinking 
how  much  better  it  would  have  been  if  the 
ingenious  men,  who  have  originated  these 
"systems,"  had  invented  something  of  their 
own  instead  of  depending  on  me  altogether. 

Before  1900  two  most  valuable  improve- 
ments were  made.  One  of  these  was  my 
individualized  system  with  transmitters  emit- 
ting a  wave-complex  and  receivers  compris- 
ing separate  tuned  elements  cooperatively 
associated.  The  underlying  principle  can  be 
explained  in  a  few  words.  Suppose  that 
there  are  u  simple  vibrations  suitable  for 
use  in  wireless  transmission,  the  probabil- 
ity that  any  one  tune  will  be  struck  by  an 

1 

extraneous  disturbance  is  — .    There  will 

■n 

then  remain  n — 1  vibrations  and  the  chance 

1 

that  one  of  these  will  be  excited  is  ■  , 

n— 1 

hence  the  probability  that  two  tunes  would 


wanted: 


OFFICE  MEN 

Auditors,  Accountants,  Office  Man- 
agers, Credit  Men,  Cashiers,  Bookkeep-^ 
era  and  Cost  Clerks  — $1,200  to  $7,500. 
FACTORY  MEN 
Electrical  and  Mechanical  Engineers,  Fac- 
tory Managers,  Superintendents,  Foremen, 
Designers,  Draftsmen— $1,500  to  $12,000. 

CONSTRUCTION  MEN 
Civil  and  Structural  Engineers,  Transit- 
men,  Construction  Superintendents  and 
Foremen,  Estimators,  Designers  and 
Draftsmen  — $1,200  to  $10,000. 
TRADES  —  Machinists  and  Tool- 
makers,  Auto  Repairers,  Electri- 
cians,   Stationary  Engineers. 
Firemen,  Plumbers,  Car- 
penters, etc.— $1,200 
to  $2,000. 


All 

these  positions 
were  advertised 
in  a  single  issue 
of  a  Chicago 
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Can  n 
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Fill  • 


These 
books 
were  writ- 
ten by  ex- 
perts in  plain, 
everyday  language.  They  are 
free  from  puzzling  technical 
terms.  Numerous  illustra- 
tions, diagrams  and  tables 
make  difficult 
points  as  simple 
asA-B-C.  They 
are  handsome- 
ly bound  in 
half  or  full 
leather  (ex- 
cept Law 
and  Practice, 
which  is 
bound  in  law 
buckram)  and 
stamped  in 
gold.  Fill  out 
the  coupon. 


Which  one  of  them  could 
you  fill?  If  you  haven't  the 
knowledge  necessary  to 
break  into  the  big-pay  class, 
decide  to  get  that  knowledge 
NOW!   Any  of  the  books 
listed  below  will  quickly  fit 
you  for  a  well-paid  job— at  home 
in  your  spare  time. 

Carpentry  and 

Contracting 

Five  volumes,  2138  pages  and 
more  than  400  illustrations. 
Prepares  for  Contractor.  Build- 
ing Superintendent  and  Car- 
penter Foreman.  Regular  or  Agent.  Regular 
price,$25.00.  Special  price.$17.80.    $20.00.    Special  price,  $16.80. 

Civil  Engineering  Electrical  Engineering 


Fire  Prevention 
and  Insurance 

Four  volumes,  1500  pages  and 
600  illustrations,  diagrams, 
forms,  etc.  Prepares  for  Count- 
Rate  Clerk,  Inspector 


Automobile 

Engineering 

Five  volumes,  2400  pages  and 
2000  illustrations.  Prepares  for 
Garage  Foreman,  Automobile 
Mechanic  or  Chauffeur.  Inval- 
uable to  car  owners.  Regular 
price,$25.00.  Special price,$17.80. 


Nine  volumes,  3900  pages  and 
3000  illustrations,  plates  and 
diagrams.  Prepares  for  Civil  or 
Structural  Engineer,  Transit- 
man,  Estimator,  Designer  or 
Chief  Draftsman.  Regular 
price,$46.00.Specialprice,$29  " 

Telephony  and 

Telegraphy 

Four  volumes,  1728  pages  and 
2000  illustrations,  plates  and 
diagrams.  Prepares  for  Tele- 
phone Engineer,  Wire  Chief, 
Exchange  Manager,  Trouble 
Man  or  Telegrapher.  Regular 
price,  $20.00.Specialprice,$12.80. 


Steam  and  Gas 

Engineering 

Seven  volumes.  3300  pages  and 
2500  illustrations,  plates,  dia- 
grams, etc.  Prepares  for  Sta- 
tionary, Marine  or  Locomotive 
Engineer  or  Fireman.  Regular 
price,$36.00.  Special  price,$21,f" 


Seven  volumes  3000  pages  and 
2600  illustrations,  plates  and 
diagrams.  Prepares  for  Elec- 
trical Engineer,  Power  Plant 
Superintendent, Substation  Op- 
erator or  Electrician.  Regular 
price,$36.00.  Special price,$19.80. 

Accountancy  and 
Business  Management 

Ten  volumes,  3680  pages  and 
1987  illustrations,  forms,  etc. 
Prepares  for  Certified  Public 
Accountant,  Auditor,  Office 
Manager,  Accountant,  Credit 
Man  or  Bookkeeper.  Regular 
price,$60.00.  Special  price, S24.80. 


One 
Week 

Free 
Trial 


MachineShop  Practice  Law  and  Practice 


Six  volumes,  2300  pages  and 
2500  illustrations.  Prepares  for 
Machine  Shop  Superintendent 
or  Foreman,  Foundryman,  Pat- 
tern Maker,  Tool  Designer  or 
Tool  Maker.  Regular  price, 
$30.00.    Special  price,  $19.80. 

Sanitary,  Heating  and 

Ventilating  Engin'ring 

Four  volumes,  14&4  pages  and 
more  than  1400  illustrations, 
etc.  Prepares  for  Sanitary 
Engineer,  Heating  and  Venti- 
lating Engineer,  Master 
Plumber  or  Plumber.  Regular 
price,$20.00.  Special  price,$13.80. 

50c  A  WEEK  r 

Yes,  if  you  decide  to  keep  the  set  you  I 
have  selected,  send  $2  within  seven  | 
days  and  then  $2  a  month  (50c  a  week)  g 
until  the  present  low  price  has  been  . 
paid.  Have  you  ever  heard  of  a  more  . 
generous  offer?  Remember,  you  take 
no  chances  whatever — we  send  the  books  for 
examination  and  you  are  not  obliged  to  keep 
them  if  you  do  not  care  to  buy.  Mail  the 
coupon  now — before  you  turn  the  page. 


(with  Reading  Course  in  25 
bound  pamphlets).  Thirteen 
volumes,  6000  pages  and  24  illus- 
trations. Prepares  for  all  Bar 
Examinations.  A  wonderful 
aid  to  business  men.  Regular 
price,$72.00.  Specialprice,$39.20. 

Practical 

Accounting 

Four  volumes,  1840  pages  and 
800  illustrations,  plates  and 
diagrams.  C.  P.  A.  questions 
and  practical  problems.  Pre- 
pares for  Accountant,  Book- 
keeper or  Cost  Clerk.  Regular 
price,$20.00.  Special price,$12,80. 


We'll  gladly  send  you  any  set  for 
seven  days'  examination.  Don't  send 
us  a  penny;  just  pay  the  small  ship- 
ping charge  when  the  books  arrive. 
Examine  them  carefully — use  them 
at  your  work  for  an  entire  week.  At 
the  end  of  that  time,  if  you  feel  they 
aren't  worth  far  more  than  we  ask, 
return  them  at  our  expense,  If  you  keep 
them,  pay  the  bargain  price  on  the  easy 
terms  explained  below. 

American  Technical  Society 

Dept.  X3385  Chicago,  U.  S.  A. 


AmericanTechnical  Society,  Dept.  X33S5,  Chicago,  III. 
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demand.  Address  HOROLOQICAL  Department, 
Bradley  Institute,  Peoria,  ni.,  for  our  latest  catalog. 


WRITE  THE  IVORfrX  FOR  A  JONG 


We  write  music,  guarantee  publisher's  acceptance. 
Submit  poems  on  patriotism,  love  or  any  subject. 

CHESTER  MUSIC  COMPANY 
918  S.  Michigan  Ave.,  Room  313  Chicago,  Illinois 
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FOR  THOSE  WHO 
LOVE  GOOD  MUSIC 


The  Ellis  "Music  Master 
Reproducer 

Will  make  your  Talking  Machine 
••The  Soul  of  the  Living  Artist" 

NO  ordinary  sound-box  can  reproduce  a  composition  as  orig- 
inally played  or  sung  by  the  artist.  The  true  tone  coloring 
is  lacking — the  beautiful  overtones  completely  lost.  And  if  not 
perfectly  adjusted  the  ordinary  reproducer  vibrates,  causing  a 
harsh  and  shrill  tone  so  commonly  associated  with  mechanical 
music. 

But  with  the  Ellis  "Music  Master"  Reproducer  all  this  is 
changed.  Every  shade  of  expression  that  originally  went  into 
the  record  is  faithfully  and  accurately  reproduced.  By  its  special, 
improved  features  and  construction  all  harsh  discordant  sounds 
are  eliminated  and  the  music  flows  out  in  a  clear,  round  tone 
exactly  as  if  the  artist  himself  were  in  your  home,  playing  or 
singing  at  his  very  best. 


99 


You  must  hear  the  "Music-Master"  to 
apppreciate  its  great  merit 

It  took  10  years  of  hard  study  and 
constant  experimenting  to  develop  this 
one  reproducer  that  faithfully  brings  to 
life  all  there  is  in  the  record. 

Words  cannot  convey  to  you  an  ade- 
quate idea  of  how  much  this  wonderful 
device  will  do  to  improve  the  playing 
of  records.  You  must  see  it — hear  it — 
compare  the  effect  with  any  and  all 
other  reproducers  you  know  of;  then 
you  will  understand  why  every  music- 
lover  owner  of  a  phonograph  who  hears 
the  "Music-Master"  Reproducer  wants 
to  own  one. 


For  all  machines — 
Plays  all  Records 

No  matter  what  style,  size  or  make  of  talk- 
ing machine  you  have  if  it  uses  disc  records 
you  can  use  the  Ellis  "Music-Master"  and 
enjoy  the  real  music.  Easily  put  on.  it  pro- 
longs the  life  of  the  records,  because  it  is 
much  lighter  in  weight  than  other  reproducers. 
And  the  price  is  so  low  that  you  cannot  afford 
to  be  without  it — it  will  double  the  worth  of 
your  instrument. 

Write  today  for  full  details 

Thousands  of  satisfied  users  attest  to  the 
real  value  of  my  reproducer.  I  want  to  send 
you  some  of  their  letters  and  tell  you  more 
about  my  "Music-Master".  Fill  in  and  mail 
the  coupon  below  for  full  -particulars.  Ask 
for  Circular  B. 


J.  H.  ELLIS 


Patentee  and  Manufacturer 

P,  O.  Box  882  MILWAUKEE,  WIS. 

  Mail  this  Coupon  Now!  

J.  H.  ELLIS.  P.  O.  Box  882,  Milwaukee,  Wis. 

Please  send  me  full  information  about  the  Ellis  "Music-Master"  Reproducer. 


Name   .  . 
Address 
City    .  .  . 


.  State 


Make  Bis  Profits 

in  Battery  Charging 


$150  to  $250  Clear  Profit  Each  Month  recharging  auto  storage  bat- 
teries. The  HB  16-Battery  Charger  recharges  1  to  16  6-volt  batteries 
or  their  equivalent  at  once  with  current  cost  of  12c  to  15c  per  battery. 
Motorist  pays  75c  to  $1.50.  Figure  your  profits  I  This  season  means 
bigger  battery  business  than  ever — more  old  cars  driven — new  Fords 
to  have  storage  batteries.  Get  busy  now !  Don't  delay  1  Start  after 
those  profits  ! 

$57  Puts  This  Money-Maker  in  Your  Garage  on  Money-Back  Guarantee 

Balance  in  10  monthly  payments  of  $23.  each.  Earnings  pay  for  machine. 
No  electrical  knowledge  necessary  to  operate.  Uses  2  or  3  phase  city  current. 
Furnished  complete  with  2  charging  panels  capable  of  charging  1  to  8  batteries 
each.  No  adjustments  or  expensive  renewals.  Big,  permanent  profits.  Sold  on 
HB  Absolute  Money  Back  Guarantee.  Order  Now — you  run  no  risk.  Pin  your 
check  to  this  ad  and  mail  today  for  trial  order.    Do  it  NOW! 

Hobart  Brothers  Company,  Box  5E,  Troy,  Ohio. 

Successful  Manufacturers  Since  1893. 


be  struck  at  the  same  time  is 


1 


 .  Sim- 

n  {n — 1) 

ilarly,  for  a  combination  of  three  the  chance 
1 

will  be  and  so  on.   It  will  be 

n  (  n — 1 )  ( n — 2 ) 
readily  seen  that  in  this  manner  any  desired 
degree  of  safety  against  the  statics  or  other 
kind  of  disturbance  can  be  attained  pro- 
vided the  receiving  apparatus  is  so  designed 
that  its  operation  is  possible  only  thru  the 
joint  action  of  all  the  tuned  element  ..  This 
was  a  difficult  problem  which  I  have  suc- 
cessfully solved  so  that  now  any  desired 
number  of  simultaneous  messages  is  prac- 
ticable in  the  transmission  thru  the  earth  as 
well  as  thru  artificial  conductors. 

The  other  invention,  of  still  greater  im- 
portance, is  a  peculiar  oscillator  enabling 
the  transmission  of  energy  without  wires 
in  any  quantity  that  may  ever  be  required 
for  industrial  use,  to  any  distance,  and  with 
very  high  economy.  It  was  the  outcome 
of  years  of  systematic  study  and  investiga- 
tion and  wonders  will  be  achieved  by  its 
means. 

The  prevailing  misconception  of  the  mech- 
anism involved  in  the  wireless  transmis- 
sion has  been  responsible  for  various 
unwarranted  announcements  which  have 
misled  the  public  and  worked  harm.  By 
keeping  steadily  in  mind  that  the  transmis- 
sion thru  the  earth  is  in  every  respect 
identical  to  that  thru  a  straight  wire,  one 
will  gain  a  clear  understanding  of  the  phe- 
nomena and  will  be  able  to  judge  correctly 
the  merits  of  a  new  scheme.  Without  wish- 
ing to  detract  from  the  value  of  any  plan 
that  has  been  put  forward  I  may  say  that 
they  are  devoid  of  novelty.  So  for  instance 
in  Fig.  12  arrangements  of  transmitting  and 
receiving  circuits  are  illustrated,  which  I 
have  described  in  my  U.  S.  Patent  No. 
613809  of  November  8,  1898  on  a  Method 
of  and  Apparatus  for  Controlling  Mechan- 
ism of  Moving  Vessels  or  Vehicles,  and 
which  have  been  recently  dished  up  as  orig- 
inal discoveries.  In  other  patents  and  tech- 
nical publications  I  have  suggested  conduc- 
tors in  the  ground  as  one  of  the  obvious 
modifications  indicated  in  Fig.  5. 

For  the  same  reason  the  statics  are  still 
the  bane  of  the  wireless.  There  is  about 
as  much  virtue  in  the  remedies  recently 
proposed  as  in  hair 'restorers.  A  small  and 
compact  apparatus  has  been  produced  which 
does  'away  entirely  with  this  trouble,  at 
least  in  plants  suitably  remodelled. 

Nothing  is  more  important  in  the  present 
phase  of  development  of  the  wireless  art 
than  to  dispose  of  the  dominating  erroneous 
ideas.  With  this  object  I  shall  advance  a 
few  arguments  based  on  my  own  observa- 
tions which  prove  that  Hertz  waves  have 
little  to  do  with  the  results  obtained  even 
at  small  distances. 

In  Fig.  13  a  transmitter  is  shown  radiat- 
ing space  waves  of  considerable  frequency. 
It  is  generally  believed  that  these  waves 
pass  along  the  earth's  surface  and  thus  affect 
the  receivers.  I  can  hardly  think  of  any- 
thing more  improbable  than  this  "gliding 
wave"  theory  and  the  conception  of  the 
"guided  wireless"  which  are  contrary  to  all 
laws  of  action  and  reaction.  Why  should 
these  disturbances  cling  to  a  conductor 
where  they  are  counteracted  by  induced  cur- 
rents, when  they  can  propagate  in  all  other 
directions  unimpeded?  The  fact  is  that  the 
radiations  of  the  transmitter  passing  along 
the  earth's  surface  are  soon  extinguished, 
the  height,  of.  the  inactive  zone  indicated  in 
the  diagram,  being  some  function  of  the 
wave  length,  the  bulk  of  the  waves  travers- 
ing freely  the  atmosphere.  Terrestrial  phe- 
nomena which  I  have  noted  conclusively 
show  that  there  is  no  Heaviside  layer,  or  if 
it  exists,  it  is  of  no  effect.  It  certainly 
would  be  unfortunate  if  the  human  race 
were  thus  imprisoned  and  forever  without 
power  to  reach  out  into  the  denths  of  soace. 
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The  actions  at  a  distance  cannot  be  pro- 
portionate to  the  height  of  the  antenna  and 
the  current  in  the  same.  I  shall  endeavor 
to  make  this  clear  by  reference  to  diagram 
in  Fig.  14.  The  elevated  terminal  charged 
to  a  high  potential  induces  an  equal  and 
opposite  charge  in  the  earth  and  there  are 
thus  Q  lines  giving  an  average  current 
/  =  4Qn  which  circulates  locally  and  is 
useless  except  that  it  adds  to  the  momen- 
tum. A  relatively  small  number  of  lines  q 
however,  go  off  to  great  distance  and  to 
these  corresponds  a  mean  current  6f  ir  = 
-.-</»  to  which  is  due  the  action  at  a  distance. 
The  total  average  current  in  the  antenna 
is  thus  Im  =  AQn  -f-  4qn  and  its  intensity 
is  no  criterion  for  the  performance.  The 

q 

electric  efficiency  of  the  antenna  is   

0  +  q 

and  this  is  often  a  very  small  fraction. 

Dr.  L.  W.  Austin  and  Mr.  J.  L.  Hogan 
have  made  quantitative  measurements  which 
are  valuable,  but  far  from  supporting  the 
Hertz  wave  theory  they  are  evidences  in 
disproval  of  the  same,  as  will  be  easily  per- 
ceived by  taking  the  above  facts  into  con- 
sideration. Dr.  Austin's  researches  are  es- 
pecially useful  and  instructive  and  1  regret 
that  I  cannot  agree  with  him  on  this  subject. 
I  do  not  think  that  if  his  receiver  was  af- 
fected by  Hertz  waves  he  could  ever  estab- 
lish such  relations  as  he  has  found,  but  he 
would  be  likely  to  reach  these  results  if  the 
Hertz  waves  were  in  a  large  part  eliminated. 
At  great  distance  the  space  waves  and  the 
current  waves  are  of  equal  energy,  the 
former  being  merely  an  accompanying  man- 
ifestation of  the  latter  in  accordance  with 
the  fundamental  teachings  of  Maxwell. 

It  occurs  to  me  here  to  ask  the  question — 
why  have  the  Hertz  waves  been  reduced 
from  the  original  frequencies  to  those  I 
have  advocated  for  my  system,  when  in  so 
doing  the  activity  of  the  transmitting  ap- 
paratus has  been  reduced  a  billion  fold? 
I  can  invite  any  expert  to  perform  an 
experiment  such  as  is  illustrated  in  Fig.  15, 
which  shows  the  classical  Hertz  oscillator 
and  my  grounded  transmitting  circuit.  It 
is  a  fact  which  I  have  demonstrated  that, 
altho  we  may  have  in  the  Hertz  oscillator 
a'i  activity  thousands  of  times  greater,  the 
effect  on  the  receiver  is  not  to  be  compared 
to  that  of  the  grounded  circuit.  This  shows 
that  in  the  transmission  from  an  airplane 
we  are  merely  working  thru  a  condenser, 
the  capacity  of  which  is  a  function  of  a 
logarithmic  ratio  between  the  length  of  the 
conductor  and  the  distance  from  the  ground. 
The  receiver  is  affected  in  exactly  the  same 
manner  as  from  an  ordinary  transmitter, 
the  only  difference  being  that  there  is  a  cer- 
tain modification  of  the  action  which  can  be 
predetermined  from  the  electrical  constants. 
It  is  not  at  all  difficult  to  maintain  com- 
munication between  an  airplane  and  a 
station  on  the  ground,  on  the  contrary,  the 
feat  is  very  easy. 

To  mention  another  experiment  in  sup- 
port of  my  view,  I  may  refer  to  Fig.  16  in 
which  two  grounded  circuits  are  shown 
excited  by  oscillations  of  the  Hertzian  order. 
It  will  be  found  that  the  antennas  can  be  put 
out  of  parallelism  without  noticeable  change 
in  the  action  on  the  receiver,  this  proving 
that  it  is  due  to  currents  propagated  thru 
the  ground  and  not  to  space  waves. 

Particularly  significant  are  the  results  ob- 
tained in  cases  illustrated  in  Figures  17  and 
18.  In  the  former  an  obstacle  is  shown  in 
the  path  of  the  waves  but  unless  the  re- 
ceiver is  within  the  effective  electrostatic 
influence  of  the  mountain  range,  the  signals 
are  not  appreciably  weakened  by  the  pres- 
ence of  the  latter,  because  the  currents  pass 
under  it  and  excite  the  circuit  in  the  same 
way, as  if  it  were  attached  to  an  energiz  d 
wire.  If,  as  in  Fig.  18,  a  second  range  hap- 
pens to.be  beyond  the  receiver,  it  could  only 
strengthen  the  Hertz  wave  effect  by  reflec- 
tion, but  as  a  matter  of  fact  it  detracts 
{Continued  on  page  87) 
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lamp  there.    It  was  the  exact  spot  which  I 
had  originally  chosen. 

So  it  went  day  after  day  with  variations, 
but  I  was  determined  to  achieve  at  what- 
ever cost  and  in  the  end  my  efforts  were 
rewarded.  By  the  spring  of  1884  all  the 
differences  were  adjusted,  the  plant  formal- 
ly accepted,  and  I  returned  to  Paris  with 
pleasing  anticipations.  One  of  the  admin- 
istrators had  promised  me  a  liberal  compen- 
sation in  case  I  succeeded,  as  well  as  a  fair 
consideration  of  the  improvements  I  had 
made  in  their  dynamos  and  I  hoped  to  real- 
ize a  substantial  sum.  There  were  three 
administrators  whom  I  shall  designate  as 
A,  B  and  C  for  convenience.  When  I  called 
on  A  he  told  me  that  B  had  the  say.  This 
gentleman  thought  that  only  C  could  decide 
and  the  latter  was  quite  sure  that  A  alone 
had  the  power  to  act.  After  several  laps 
of  this  circulus  viciosus,  it  dawned  upon  me 
that  my  reward  was  a  castle  in  Spain.  The 
utter  failure  of  my  attempts  to  raise  capital 
for  development  was  another  disappoint- 
ment and  when  Mr.  Batchellor  prest  me  to 
go  to  America  with  a  view  of  redesigning 
the  Edison  machines,  I  determined  to  try 
my  fortunes  in  the  Land  of  Golden  Prom- 
ise. But  the  chance  was  nearly  mist.  I 
liquefied  my  modest  assets,  secured  accom- 
modations and  found  myself  at  the  railroad 
station  as  the  train  was  pulling  out.  At 
that  moment  I  discovered  that  my  money 
and  tickets  were  gone.  What  to  do  was 
the  question.  Hercules  had  plenty  of  time 
to  deliberate  but  I  had  to  decide  while  run- 
ning alongside  the  train  with  opposite  feel- 
ings surging  in  my  brain  like  condenser 
oscillations.  Resolve,  helped  by  dexterity, 
won  out  in  the  nick  of  time  and  upon  pass- 
ing thru  the  usual  experiences,  as  trivial  as 
unpleasant,  I  managed  to  embark  for  New 
York  with  the  remnants  of  my  belongings, 
some  poems  and  articles  I  had  written,  and 
a  package  of  calculations  relating  to  solu- 
tions of  an  unsolvable  integral  and  to  my 
flying  machine.  During  the  voyage  I  sat 
most  of  the  time  at  the  stern  of  the  ship 
watching  for  an  opportunity  to  save  some- 
body from  a  watery  grave,  without  the 
slightest  thought  of  danger.  Later  when  I 
had  absorbed  some  of  the  practical  Ameri- 
can sense  1  shivered  at  the  recollection  and 
marvelled  at  my  former  folly. 

Tesla  in  America 

I  wish  that  I  could  put  in  words  my  first 
impressions  of  this  country  In  the  Arabian 
Tales  I  read  how  genii  transported  people 
into  a  land  of  dreams  to  live  thru  delightful 
adventures.  My  case  was  just  the  reverse. 
The  genii  had  carried  me  from  a  world  of 
dreams  into  one  of  realities.  What  I  had 
left  was  beautiful,  artistic  and  fascinating 
in  every  way;  what  I  saw  here  was  ma- 
chined, rough  and  unattractive.  A  burly 
policeman  was  twirling  his  stick  which 
looked  to  me  as  big  as  a  log.  I.  approached 
him  politely  with  the  request  to  direct  me. 
''Six  blocks  down,  then  to  the  left,"  he  said, 
with  murder  in  his  eyes.  "Is  this  America?" 
I  asked  myself  in  painful  surprise.  "It  is  a 
century  behind  Europe  in  civilization." 
When  I  went  abroad  in  1889 — five  years 
having  elapsed  since  my  arrival  here — I  be- 
came convinced  that  it  was  more  than  one 
hundred  years  AHEAD  of  Europe  and 
nothing  has  happened  to  this  day  to  change 
my  opinion. 

Tesla  Meets  Edison 

The  meeting  with  Edison  was  a  memor- 
able event  in  my  life.  I  was  amazed  at  this 
wonderful  man  who,  without  early  advan- 
tages and  scientific  training,  had  accom- 
plished so  much.  I  had  studied  a  dozen 
languages,  delved  in  literature  and  art,  and 
had  spent  my  best  years  in  libraries  reading 
all  sorts  of  stuff  that  fell  into  my  hands, 
from  Newton's  "Principva"  to  the  novels  of 
Paul  de  Kock,  and  felt  that  most  of  my 
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life  had  been  squandered.  But  it  did  not 
take  long  before  I  recognized  that  it  was 
the  best  thing  I  could  have  done.  Within 
a  few  weeks  I  had  won  Edison's  confidence 
and  it  came  about  in  this  way. 

The  S.  S.  Oregon,  the  fastest  passenger 
steamer  at  that  time,  had  both  of  its  lighting 
machines  disabled  and  its  sailing  was  de- 
layed. As  the  superstructure  had  been  built 
after  their  installation  it  was  impossible  to 
remove  them  from  the  hold.  The  predica- 
ment was  a  serious  one  and  Edison  was 
much  annoyed.  In  the  evening  I  took  the 
necessary  instruments  with  me  and  went 
aboard  the  vessel  where  I  stayed  for  the 
night.  The  dynamos  were  in  bad  condition, 
having  several  short-circuits  and  breaks,  but 
with  the  assistance  of  the  crew  I  succeeded 
in  putting  them  in  good  shape.  At  five 
o'clock  in  the  morning,  when  passing  along 
Fifth  Avenue  on  my  way  to  the  shop,  I  met 
Edison  with  Batchellor  and  a  few  others 
as  they  were  returning  home  to  retire. 
"Here  is  our  Parisian  running  around  at 
night,"  he  said.  When  I  told  him  that  I 
was  coming  from  the  Oregon  and  had  re- 
paired both  machines,  he  looked  at  me  in 
silence  and  walked  away  without  another 
word.  But  when  he  had  gone  some  dis- 
tance I  heard  him  remark :  "Batchellor,  this 
is  a  d — n  good  man,"  and  from  that  time  on 
I  had  full  freedom  in  directing  the  work. 
For  nearly  a  year  my  regular  hours  were 
from  10.30  A.  M.  until  5  o'clock  the  next 


MY  NEW  BOOK 

f  "Muscular  Development"  ^ 

~  will  tell  you  how  to  get  a  wonderful  muscular  ~ 
development   like   mine,   perfect   health,  abun- 
dance of  vitality  and  great  strength  as  I  have. 

The  results  of  my  system 
are  shown  on  my  own  per- 
son and  that  is  recom- 
mendation enough.  To  give 
every  one  the  opportunity 
to  profit  by  what  I  have 
learned,  I  will  mail  my 
book,  for  a  limited  time 
only,  on  receipt  of 
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This  wonderful  book 
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fusely illustrated  and 
contains  pictures  of  many 
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morning  without  a  clay's  exception.  Edison 
caid  to  me :  "I  have  had  many  hard-work- 
ing assistants  but  you  take  the  cake."  Dur- 
ing this  period  I  designed  twenty- four 
different  types  of  standard  machines  with 
short  cores  and  of  uniform  pattern  which 
replaced  the  old  ones.  The  Manager  had 
promised  me  fifty  thousand  dollars  on  the 
completion  of  this  task  but  it  turned  out 
to  be  a  practical  joke.  This  gave  me  a 
painful  shock  and  I  resigned  my  position. 

Immediately  thereafter  some  people  ap- 
proached me  with  the  proposal  of  forming 
an  arc  light  company  under  my  name,  to 
which  I  agreed.  Here  finally  was  an  op- 
portunity to  develop  the  motor,  but  when 
I  broached  the  subject  to  my  new  associates 
they  said :  "No,  we  want  the  arc  lamp. 
We  don't  care  for  this  alternating  current 
of  yours."  In  1886  my  system  of  arc  light- 
ing was  perfected  and  adopted  for  factory 
and  municipal  lighting,  and  I  was  free,  but 
with  no  other  possession  than  a  beautifully 
engraved  certificate  of  stock  of  hypothetical 
value.  Then  followed  a  period  of  struggle 
in  the  new  medium  for  which  I  was  not 
fitted,  but  the  reward  came  in  the  end  and 
in  April,  1887,  the  Tesla  Electric  Company 
was  organized,  providing  a  laboratory  and 
facilities.  The  motors  I  built  there  were 
exactly  as  I  had  imagined  them.  I  made  no 
attempt  to  improve  the  design,  but  merely 
reproduced  the  pictures  as  they  appeared  to 
my  vision  and  the  operation  was  always  as 
I  expected. 

In  the  early  part  of  1888  an  arrangement 
was  made  with  the  Westinghouse  Company 
for  the  manufacture  of  the  motors  on  a 
large  scale.  But  great  difficulties  had  still 
to  be  overcome.  My  system  was  based  on 
the  use  of  low  frequency  currents  and  the 
Westinghouse  experts  had  adopted  133 
cycles  with  the  object  of  securing  advan- 
tages in  the  transformation.  They  did  not 
want  to  depart  from  their  standard  forms 
of  apparatus  and  my  efforts  had  to  be  con- 
centrated upon  adapting  the  motor  to  these 
conditions.  Another  necessity  was  to  pro- 
duce a  motor  capable  of  running  efficiently 
at  this  frequency  on  two  wires  which  was 
not  easy  of  accomplishment. 

At  the  close  of  1889,  however,  my  services 
in  Pittsburg  being  no  longer  essential,  I 
returned  to  New  York  and  resumed  experi- 
mental work  in  a  laboratory  on  Grand 
Street,  where  I  began  immediately  the  de- 
sign of  high  frequency  machines.  The  prob- 
lems of  construction  in  this  unexplored  field 
were  novel  and  quite  peculiar  and  I  en- 
countered many  difficulties.  I  rejected  the 
inductor  type,  fearing  that  it  might  not 
yield  perfect  sine  waves  which  were  so  im- 
portant to  resonant  action.  Had  it  not  been 
for  this  I  could  have  saved  myself  a  great 
deal  of  labor.  Another  discouraging  fea- 
ture of  the  high  frequency  alternator  seemed 
to  be  the  inconstancy  of  speed  which  threat- 
ened to  impose  serious  limitations  to  its 
use.  I  had  already  noted  in  my  demonstra- 
tions before  the  American  Institution  of 
Electrical  Engineers  that  several  times  the 
tune  was  lost,  necessitating  readjustment, 
and  did  not  yet  foresee,  what  I  discovered 
long  afterwards,  a  means  of  operating  a 
machine  of  this  kind  at  a  speed  constant  to 
such  a  degree  as  not  to  vary  more  than  a 
small  fraction  of  one  revolution  between 
the  extremes  of  load. 

The  Invention  of  the  Tesla  Coil 

From  many  other  considerations  it  ap- 
peared desirable  to  invent  a  simpler  device 
for  the  production  of  electric  oscillations. 
In  1856  Lord  Kelvin  had  exposed  the  theory 
of  the  condenser  discharge,  but  no  practical 
application  of  that  important  knowledge 
was  made.  I  saw  the  possibilities  and  un- 
dertook the  development  of  induction  ap- 
paratus on  this  principle.  My  progress  was 
so  rapid  as  to  enable  me  to  exhibit  at  my 
lecture  in  1891  a  coil  giving  sparks  of  live 
inches.  On  that  occasion  I  frankly  told  the 
(Continued  on  page  89) 


Don't  Commit  A  Crime 

Against  The  Woman  You  Love 


NO  AMOUNT  of  love  will  ever  atone  for  the 
crime  you  will  commit,  if  you  make  some  pure, 
trusting  young  girl  your  wife  when  you  are  UN- 
FIT to  assume  the  duties  and  responsibilities  of 
a  husband  and  a  father.  Her  whole  future  life,  her  body 
and  soul,  will  he  In  YOUR  keeping;  no  one  will  be  able 
to  help  her  if  YOU  prove  faithless  to  her  trust  in  you. 
Don't  put  the  matter  aside,  you  can't  get  away  from  it; 
you  can't  make  any  girl  happy,  if  you  are  weak,  im- 
potent, sickly;  grouchy  with  dypepsia  or  biliousness, 
poisoned  by  constipation,  or  suifering  from  any  other 
devitalizing  ailment.  Stop  and  think,  right  now,  for 
HER  sake,  if  not  for  your  own.  What  CAN'  her  marri- 
age to  you  bring  her,  but  lifelong  regret  and  sorrow,  if 
you  are  only  an  apology  for  a  man,  with  your  muscles 
flabby,  your  blood  like  water  and  your  brain  woozy  as  a 
result  of  your  condition. 

She  Thinks  You  Are  a  Man 

She  trusts,  admires  and  loves  what  she  THINKS  you 
are — a  real  MAN,  mentally,  morally  and  physically, 
whom  she  can  respect  as  well  as  love.  She  believes  you 
to  be  a  man  who  can  look  any  other  man  in  the  eye  and 
hold  your  own  with  him  ;  who  is  able  to  protect  her 
under  any  circumstances;  who  can  make  his  way  in  the 
world  and  give  her  the  comforts  she  has  a  right  to  ex- 
pect from  her  husband;  and  finally  who  will  ultimately 
make  her  the  mother  of  healthy,  happy  children,  a 
blessing  to  you  both.  Think  of  the  kind  of  children  you 
will  make  her  the  mother  of  if  you  are  one  of  the  great 
UNFIT !  Think  of  the  weak,  ailing,  rickety,  defective 
boys  and  girls  such  men  bring  into  the  world — pitiable 
little  creatures,  with  no  chance  in  life,  living  reproaches 
to  the  father  who  begot  them.  Don't  close  your  eyes  to 
these  things.  They  are  facts;  facts  thoroughly  under- 
stood by  every  breeder  of  dogs,  cattle  and  horses  ;  facts 
recognized  by  the  legislators  of  several  states,  who  would 
make  it  a  LEGAL,  as  well  as  a  MORAL,  crime  to  marry 
when  unfit. 

Make  Yourself  100  Per  Cent  Fit 

Put  your  pant  behind  van.  What  if  you  have  led  a  gay  life  and 
sowed  a  big  crop  of  wild  oats?  Start  NOW  to  root  them  out. 
What  if  you  have  burned  the  candle  at  both  ends  and  feel  now 
like  a  human  wreck,  with  your  strength  of  body  and  mind  dissi- 
pated and  your  vitality  ebbing  away?  All  the  more  reason  why 
you  should  begin  now,  TODAY,  to  stop  that  steady  loss,  build  up 
your  strength  again,  regain  your  lost  vitality  and  make  a  manly, 
red-blooded  man  of  yourself.  It's  the  ONLY  thing  to  do — the 
only  way  to  have  any  more  happiness  in  life — the  only  way  to 
keep  from  slipping  down  into  the  scrap  heap  of  the  hopelessly 
down-and-out — ami  you  can  do  it,  if  you  go  about  it  the  right 
tcay. 

Strongfort  Will  Show  You  How 

No  matter  what  your  work  or  business  or  occupation,  you  can 
build  yourself  up  in  my  way  without  interfering  with  it  in  the 
least.  I'll  help  you  strengthen  your  heart,  lungs,  stomach  and 
every  other  vital  organ;  I'll  help  you  free  yourself  from  dyspep- 
sia, billiousness,  constipation,  catarrh  or  other  chronic  ailments ;  I'll  help  you  steady  your  nerves  and) 
clear  your  brain  and  send  the  rich,  red  blood  of  life  and  vital  energy  coursing  through  your  arteries 
again,  so  that  you  will  be  THE  man  your  wife  believes  and  expects  you  to  be.  I  haven't  any  patented 
dope  or  bottled  physic  to  sell  you.  I  haven't  any  iron-bound,  muscle-fatiguing,  tiresome  routine  of 
exercises  or  straitlaced,  ascetic  living  to  recommend.  I  am  a  Builder  Up  of  Men,  and  I  tuild  them  up  in 
Nature's  way — the  way  that  was  successful  in  making  me  the  strongest  man  in  the  world;  the  way  that 
is  succeeding  with  my  pupils,  thousands  of  them,  in  every  country  of  the  civilized  world. 


LIONEL  STRONGFORT 

"Dr.  Sargent  of  Harvard,  declared  that 
Slrongfort  is  unquestionably  the  finest  spec- 
imen of  physical  development  ever  seen." 


Don't  Be  Discouraged 


Never  mind  how  low  down  you  have  fallen;  I  don't  care  a  rap  what  your  present  condition  is  or  what 
brought  you  to  it — /  know  I  can  improve  you  100  per  cent  in  a  few  short  months.  I  am  doing  it  every 
day  for  men  who  had  given  up  all  hope;  bringing  back  their  health  and  strength;  making  them  respected) 
members  of  society  again;  filling  them  with  life,  and  ambition,  pep  and  ginger,  and  enabling  them  to 
make  a  success  in  the  world.  I  can  do  for  you  what  I  have  done  and  am  doing  for  others,  and  I  WILL 
DO  IT,  if  you  will  mark  NOW,  on  the  coupon  below  the  trouble  or  troubles  that  are  affecting  von 
or  the  points  you  are  most  interested  in.  and  MAIL  IT  TO  ME  XODAY.  My  free  book,  "Promotion 
and  Conservation  of  Health.  Strength  and 
Mental  Energy,"  will  show  you  the  quick, 
easy,  sensible,  manly  way  out  of  your  dif- 
ficulties ;  tiie  way  that  has  brought  renewed 
hope  and  confidence  and  joy  of  living  to 
thousands  of  other  men ;  it  will  show  you 
how  to  make  yourself  FIT  to  live;  FIT  to 
marry ;  or,  if  you  are  married  already,  it 
will  help  you  become  the  father  of  healthy, 
happy,  laughing  children  who  will  be  a  joy 
to  you  and  your  wife  as  long  as  you  live. 
YOU  WANT  THAT  BOOK. 


Do  Your  Part  Now 

Do  YOUR  part,  and  I'll  do  MINE — I 
guarantee  it.  Fill  out  and  send  me  the 
coupon,  with  three  2c  stamps  for  postage 
and  packing  on  the  free  book.  "Promotion 
and  Conservation  of  Health,  Strength  and 
Mental  Energy,"  and  I'll  send  you  with 
it.  without  charge,  helpful,  personal  in- 
formation on  the  conditions  that  are 
troubling  you.  DON'T  DELAY — here's  the 
coupon — Do  your  part  NOW. 

LIONEL  STRONGFORT 

Health  and  Strength 
Specialist 

883  Strongfort  Institute       Newark,  N.  J. 


FREE  CONSULTATION  COUPON 

Mr.  Lionel  Strongfort,  Newark-  N.  J. — Please 
send  me  your  book,  "PROMOTION  AND  CON- 
SERVATION OF  HEALTH.  STRENGTH  AND 
MENTAL  ENERGY,"  for  postage  of  which  I  en- 
close three  2-cent  stamps.  I  have  marked  (X) 
before  ttie  subject  in  which  I  am  interested. 
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BIG  BOOK 


DO  Your  Own  PLUMBING 
AND  HEATING  at  low  cost 

Send  for  our  big  instructive 
256  page  well-bound  Handy- 
Man  Book  Catalog.  Every 
Home  Owner,  Contractor, 
Electrician,  Farmer,  Factory 
Manager,  etc.,  needs  it.  Shows 
over  10,000  Fixtures  and  Sup- 
plies in  plumbing  and  heating 
at  wholesale.  Shows  how  to 
save  skilled  labor,  hard  work 
and  unnecessary  material  by 

OUR  NEW 

Cut-to-fit-Method 

'Tliis  wonderful  book  helps  you  select "aruTTn stall  the 
proper  Plumbing,  Water  Supply  System,  Hot  Air. 
Water  or  Steam  Plain.  Besides  being  our  Wholesale 
Catalog  it  has  many  practical 
plans,  diagrams,  sketches,  ele- 
vations, etc.,  showing  how  to 
do  the  work  this  newer,  cut- 
to-flt  way.  Any  handy  man 
with  a  tew  tools  can  easily  do 
his  own  installing  with  the 
aid  of  this 

Big    Handy -Man  Book 

We  have  spared  no 
effort  and  have  gone  to  a 
great  expense  to  compile 
this  valuable  book.  With 
economy  still  a  national 
necessity,  it  would  be  un- 
patriotic to  send  this  ex- 
;  pensive  book  broadcast 
to  non-interested  parties. 
|  Therefore,  we  request  a 
temporary  deposit  for  each 
copy  of  25c  which  we  re- 
fund on  first  order,  or 
we  send  our  Bargain  Bul- 
letin Free.  Address  Today 

HARDIN-LAVIN  COMPANY 

40  Years  At 

4510-20  Cottage  Grove  Ave.,  Chicago 

$500,000  plants  behind   our  guarantee 


IEarned*2200= 


HIS  is 

Richard  A, 
Oldham.  He  earned  $2200.00 
in  four  months  with  a  Hay 
wood  Tire  Repairing  outfit.  For 
20  years  he  was  telegraph  operator  on  the 
"  inois  Central  Railway.  He  is  now  58  years 
old.  He  answered  my  advertisement— quit 
his  job— bought  a  plant  and  opened  a  busi- 
ness. He  just  wrote  me  "1  have  made  more 
in  eight  months  than  2'  i  years  as  operator." 
There  are  now  500  stations  where  tire  re- 
pairing is  neglected. 

I  Must  Have  500  Men 

To  Fill  These  Positions 

I  have  a  Big  interesting  Book  to  send  you. 
It  tells  all  about  tires— gives 
inside  figuresand  profit.  Send 

for  it!   What  Oluham  and  others 
are  doing  You  can  do.  $2500.00  to> 
$4,000.00  per  year  is  conservative. 
Like  Mr.  Oldham — One  machine 
will  start  you.  Then  open  a  shop. 
You  can  see  business  all  around  you. 
out  a  Haywood  Sign  and  business  will 
come  to  you.  Now  g^t  started.  Send  for 
the  Big  Book  and  start  making  money. 
M.  HAYWOOD,  Pres. 

Haywood  Tire  &  Equipment  Co. 
1209  Capitol  Ave.     Indianapolis*  Ind. 


I  teach  you  per* 
Serially,  b7  mail,  in  a  short 
time.  Oldest  an<l  largest  School. 
»  field,  work  interesting.   Yuu  can 
EARN  $  18  TO  $45  A  WEEK 


Fritzner,  Minn.,  wrote.  *  'Did  job  after  first  Sea- 
got  $10,  profit  57.05."   Crawford,  ~ 
'Earned  $200.00  while  taking  course. 
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FUTURE  RAPID  TRANSIT 

(Continued  from  page  7) 

an  airplane  and  provided  with  planes  or 
wings.  This  provision  of  planes  on  either 
side  of  the  car  renders  it  possible  to  modify 
thejr  angle  of  incidence,  to  relieve  the  sup- 
porting rail  of  a  larger  part  of  the  weight 
of  the  vehicle. 

The  aerial  monoflier,  as  our  artist  has 
here  depicted,  may  be  propelled  by  means 
of  one  or  more  propellers  placed  either  at 
one  end  of  the  car  or  at  both  ends,  and  in 
any  case  these  could  be  electrically  driven, 
the  current  necessary  for  operating  the 
electric  motors  being  taken  thru  appropri- 
ate contact  shoes  or  brushes,  resting  in 
contact  with  insulated  conducting  rails  fixt 
to  the  frame-work  upon  which  the  monorail 
is  supported.  The  end  view  of  the  mono- 
flier  shows  clearly  the  arrangement  of  the 
two  third  rails,  one  on  either  side  of  the 
monorail,  constructed  so  that  they  may  also 
serve  to  insure  the  maintenance  of  the  car 
in  the  proper  vertical  position,  by  pre- 
venting any  lateral  displacement  thereof. 
For  the  'purpose  of  maintaining  the  car  in 
the  proper  vertical  position  by  virtue  of 
the  third  rails  just  mentioned,  there  are 
provided  two  series  of  wheels  inside  the  car, 
as  the  end  view  indicates,  one  set  on 
either  side  of  the  monorail  structure.  From 
one  end  of  the  car  to  the  other,  the  slot, 
as  it  might  be  called,  slightly  expands  so 
that  the  car  can  negotiate  curved  sections 
of  rails,  which  it  could  not  do  if  the  slot 
running  thru  the  car  from  front  to  rear 
were  made  perfectly  straight.  The  car  is 
provided  with  electric  lights  and  the  usual 
protective  features,  such  as  electric  braking 
means,  electric  fans  in  warm  weather,  sig- 
nal lights,  etc.  The  motorman,  whose  cab 
is  placed  in  the  forward  part  of  the  car, 
has  full  control  of  the  electric  propeller 
motors,  and  he  can  also  change  the  angle 
of  the  planes,  on  either  side  of  the  mono- 
flier,  so  as  to  cause  it  to  practically  float 
in  the  air  when  it  is  under  full  headway, 
the  monorail  passing  thru  its  center  merely 
acting  as  a  guide  rail  along  which  it  flies. 
Electric  heaters  could  be  used  in  the  cold 
weather,  and  for  heating  coffee  and  cooking 
light  meals,  etc..  in  the  buffet  lunch  on 
board,  electric  stoves  would  be  available. 

In  general  the  monoflier  is  ovoid  in  form, 
thus  following  the  latest  practise  in  the 
design  of  dirigible  airships,  so  that  it  will 
encounter  the  minimum  of  resistance  from 
the  air  during  its  displacement.  Such  a 
craft  should  be  easily  able  to  attain  a  speed 
of  175  to  200  miles  an  hour  and  higher,  as 
when  it  has  attained  its  highest  velocity  and 
the  planes  are  properly  elevated,  the  craft 
will  be  practically  floating  in  the  air,  without 
encountering  any  retarding  friction  from 
engagement  with  the  monorail,  excepting 
when  passing  around  curves.  Even  here 
the  friction  which  would  normally  be  en- 
countered might  be  reduced  considerably  if 
not  entirely  obviated  by  the  provision  of  a 
proper  air  rudder  at  the  rear  of  the  car. 
When  the  car  had  reached  the  end  of  its 
run,  owing  to  its  peculiar  ovoid  shape,  etc., 
it  would  have  to  be  reversed  in  position 
before  starting  back,  or  else  sent  back  to 
its  destination  by  a  parallel  monorail  sys- 
tem, which  would  undoubtedly  be  the  usual 
practise,  much  in  the  manner  shown  in  the 
accompanying  view.  Undoubtedly  in  the 
years  to  come,  when  such  highly  congested 
localities  as  New  York  City  have  become 
more  and  more  built  up  with  towering  office 
structures,  with  a  daily  working  population 
of  say  12,000,000  to  15,000,000  people,  and 
the  subways  and  street  elevated  lines  have 
become  crowded  to  the  limit  of  endurance, 
then  it  seems  that  such  a  system  as  this 
should  serve  a  very  useful  purpose  indeed. 

If  such  a  system  as  here  illustrated 
were  properly  constructed  and  designed,  it 
would  not  only  serve  as  a  fine  piece  of  in- 
dustrial engineering,  but  it  would  also  give 


AN  EASY  WAY  TO 
MAKE  MONEYS 

on  a  small  salary.    Be  independent.    Go  in  the  tire  re- 

§ airing  business.  One  man  says  "I  made  $60.00  the  first 
ay."  Others  average  $200  to  $500  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.   No  experience  needed.   We  teach  you. 

SfiTgl^R  Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturers 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.  Write  quick. 

C.  A.  SHALER  CO. 

2204  Fourth  St.      Waupun.  Wisconsin 

THE   MIDGET   SLIDE  RULE 

has  many  exclusive  features.  It 
will  handle  three  factors  at  one 
setting  and  lias  a  Log-Log  Scale, 
Polyphase  or  Inverted  Scale,  Ad- 
dition and  Subtraction  Scale, 
ISquare  Eoot  Scale  and  Binary 
Scale.  It  will  add  and  subtract 
/fractions  and  Kive  decimal  equiv- 
alents, multiply  and  divide  frac- 
tions and  mixed  numbers.  It  will 
also  give  the  Logarithms  of 
Numbers  and  the  Sines,  Tangents, 
Cosines  and  Cotangents  of  all 
angles.   An  instruction  book,  "The 

Slide  Rule  Manual,"  16  pages,  12  illustrations,  fs  sent  with  each  rule. 
Length  of  Logarithmic  Scale,  12  inches.  Diameter  of  rule,,  4  inches. 
Body  of  rule  made  of  24  Ga  ste.-l,  transparent  celluloid  indicators. 
Graduations  pi  inted  in  black  on  a  white  coating:,  figures  large  and  easily 
read.  Price,  srnt  postage  paid  with  instructions,  $1.00.  Send  for  free 
descriptive  circulars.  Your  money  back  if  you  are  not  satisfied. 
G1LSON  SLIDE  RULE  CO.,  Niles,  Mich. 


Says  the  Master  Mechanic.  The  Greb 
Automatic  Grip  Puller  is  a  One-Man 
Puller — Quick-acting,  strong  and  sim- 
ple in  the  extreme.  May  be  locked  in 
any  desired  position.  A  combination 
of  two  or  three  arms.  Heavy  Duty 
Size  capacity  1"  to  18" — Junior  size 
capacity  1"  to  7".  Two  sets  of  jaws 
furnished  with  each  size. 

Ten  Days' Trial  lU°Vr 

jobber  does  not  have  them  we  will  send  you 
one.  Try  it  teu  days.  If  not  satisfactory, 
return  to  us  and  we  will  refund  your  money 
We  also  make  the  GREB  IUM  TNOl. 

THE  GREB  CO.,  230  Stale  Sheet,  BOSTON 


Swing  4  in.,  31  in,  between  centers,  17  in. 
total  length.  Shipping  weight  13  lbs.  Bed 
of  lathe  is  machined.   Workmanship  first- 
.  class.    Equipped  with  wood  turning  chuck. 

Can  be  fitted  with  3  In.  face  plate  anddrill  chuck  as  1  . 
special  equipment.   Order  one  today.   Price  $5.00  cash  1 

1  ordJk  SYPHEB  MFD.  CO.,  DEPT.  C         TOLEDO, 0HI0| 

CONVERT  YOUR  BICYCLE  INTO 
A  MOTOR-CYCLE  ^ 

Best  hill  climber.  Most  reliable. 
More  STEFFEY'S  in  use  than 
all  others.  LOWEST  PRICES. 
Cash  or  instalments.  Send  Stamp  for  circular. 
Agents  wanted. 

Steffey  Mfg.  Co.,  Dept.  E,  5025  Brown  St.,  Phila.,  Pa. 


as 


Perfected  Gasoline  Engines — 
Vo.  1  and  1%  h.  p. — for  Farm 
and  Shop  use.  Price.  $27.50 
and  up.  Also, 

WASHING  MACHINES 
We   ship   on   trial.     Send  for 
Booklet  and  Special  Offer.  . 
SIEVERKROPP   ENGINE  CO. 
401— 19th  St..        Racine,  Wis. 


STARTER  for  FORD  CARS 


SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
Free  Bargain  Book  and  Catalog 

listine  hundreds  of  money-savine  bargains  in 
slightly  used  and  new  cameras  and  supplies.  All 
1  goods  sold  on  10  days'  Free  Trial.  Money  back 
if  not  satisfied.  You  take  no  chances  dealing 
with  us.  We  have  been  in  the  photographic 
business  over  ]fi  years.   Write  now. 

CENTRAL  CAMERA  CO..  Dept.  175,  124  S.  Wabash  Are.,  Chicago 


tor  Auto  Tires.   Doable  mileare.  prevent  bio 
outs  and  punctures.   Easily  applied  in  any  tir  _ 
Thousands  sold.   Details  free.    Agents  wanted. 
Amer. Accessories  Co. .Dept. 53  Cincinnati  I 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


May,  1919 


ELECTRICAL  EXPERIMENTER 


67 


high  speed  traveling  facilities  for  subur- 
banites, who  have  to  travel  ten  to  twelve 
miles  every  night  and  morning  to  and  from 
business,  such  as  those  who  live  in  the 
rapidly  developing  Westchester  County  sec- 
tion, where  undoubtedly  many  hundred 
thousand  of  New  York's  future  populance 
will  reside,  as  well  as  those  who  will  make 
their  homes  on  Long  Island. 

As  the  illustration  shows,  the  monoflier 
is  divided  into  several  floors,  and  if  de- 
sired, each  floor  may  be  subdivided  into 
compartments.  The  lower  floor  is  prefer- 
ably reserved  for  luggage,  freight  and 
mail,  while  the  upper  floor  may  be  very  well 
utilized  for  the  electric  motors  operating 
the  propellers  and  lifting  planes.  Stair- 
ways lead  from  the  lower  floors  to  the  up- 
per floor  or  floors,  depending  upon  the  size 
of  the  car.  The  main  frame-work  of  the 
car  is  composed  of  rolled  steel  sections,  and 
the  rest  of  the  structure  including  the  floors 
and  outer  covering  is  of  aluminum,  the 
seams  being  electrically  welded  so  as  to 
present  a  perfectly  smooth  surface  on  the 
entire  exterior  in  order  to  minimize  the 
resistance  to  the  air.  The  windows,  which 
afford  an  excellent  view  to  the  passengers 
as  they  skim  along  over  the  tops  of  the 
skyscrapers  far  above  the  city  and  the  sur- 
rounding country,  are  fitted  with  the  new 
unbreakable  glass.  Also  the  outer  contour 
of  the  windows  and  doors  are  made  so  as 
to  fit  very  tightly  and  to  preserve  an  even 
surface  both  vertically  and  horizontally 
for  the  purposes  aforementioned. 

Some  other  novel  features  involved  in 
the  design  of  this  aerial  monoflier,  which 
seem  to  possess  great  practicability  are  as 
follows :  The  inventor  points  out  that  in 
order  to  impart  greater  stability  to  the 
car,  its  longitudinal  axis  should  preferably 
be  located  below  the  top  of  the  monorail 
In  other  words,  the  greater  part  of  the 
weight  should  be  distributed  on  a  line  below 
the  monorail  level,  which  line  is  at  a  point 
about  one-third  the  height  of  the  car  from 
the  top  of  the  same.  The  large  wheels  in 
the  interior  slot  of  the  car,  which  rest  on 
the  upper  or  monorail,  are  heavily  flanged. 
In  order  to  provide  against  the  possibility 
of  the  vehicle  leaving  the  track  vertically 
under  the  influence  of  the  air  pressure  be- 
neath its  wings,  the  lower  portion  of  the 
third  rail  rollers  may  be  given  a  circular 
flange,  which  in  the  case  under  considera- 
tion would  bear  against  the  lower  flange 
of  these  rails,  and  thus  serve  to  maintain 
the  car  in  contact  with  the  rails.  The  car 
could  be  made  longer  as  desired,  but,  of 
course,  it  could  not  be  made  too  long,  or 
otherwise  it  would  be  impossible  to  turn 
curves,  unless  they  had  very  long  radii. 

Most  probably  the  reader  has  become 
interested  in  the  general  working  principles 
of  such  an  aerial  monoflier  svstem,  par- 
ticularly in  the  probable  arrangement  of 
the  stations,  which  could  be  of  several 
types,  as  our  illustration  herewith  shows. 
Some  of  the  stations  could  be  erected  on 
the  roofs  of  tall  buildings  where  these  were 
of  appropriate  height  for  the  purpose,  and 
in  some  cases  where  the  railway  past  di- 
rectly thru  the  tower  of  the  skyscraper,  the 
station  could  be  built  in  the  ""hole  in  the 
wall",  as  it  might  be  called.  Each  station 
could  be  designed  in  several  ways— for  in- 
stance, it  might  in  some  cases  be  provided 
with  one  platform,  and  the  passengers  on 
the  monoflier  in  this  case  would  have  to 
descend  from  the  upper  to  the  lower  floors 
by  means  of  the  stairways  provided  in  the 
car,  before  reaching  the  station.  The  sta- 
tion platforms  could  be  enclosed  and  pro- 
vided with  sliding  doors,  so  as  to  be  draft- 
proof  in  the  cold  weather,  and  high  speed 
express  elevators  would  carry  the  passen- 
gers from  the  aerial  railway  station  to  the 
street,  or  by  taking  a  local  elevator,  thev 
could  alight  on  any  floor  of  the  building- 
all  of  which  seems  very  good  from  a 
strictly  engineer  point  of  view. 


HACKSAWS 


Dif(pe|jp?vVetals  Require 
Difef^^«Hack Saw  Blades 
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TRY  THE  VIOLBTTA  FREE 


NOW  in  your  own  home  you  can  have  wonder- 
ful Violet-Ray  treatments  exactly  as  are 
given  by  eminent  physicians  and  beauty 
specialists  throughout  the  country.  Now  you 
can  rid  yourself  of  headaches,  catarrh,  consti- 
pation, eczema,  insomnia,  lumbago,  nervous- 
ness. Relieve  your  pain  from  neuritis,  rheum- 
atism, and  other  disturbances.  Multiply  your 
bodily  health,  vitalize  your  nerves,  double  or 
treble  your  energy  by  using  Violet-Rays.  Sleep 
better,  increase  your  strength,  and  improve 
your  appetite  and  digestion.  Soothe  your  nerves, 
reduce  or  increase  your  flesh.  Tone  and 
strengthen  the  entire  system.  Beautify  your 
complexion.   All  with  Violet  Rays! 

NotaVibrator 

The  Violetta  is  not  a  Vibrator.  It  is  not  a  machine 
that  contracts  the  muscles — it  does  not  shock,  it  does 
not  pound  the  muscles — it  is'  absolutely  painless. 
Violet-Rays  administered  by  the  Violetta  are  wonderful 
even  for  infants.  Relieve  pain  ami  suffering  in  every  part  of 
the  body.  Simple  tests  prove  that.  Violet-Rays  pass  com- 
pletely through  every  part,  of  the  body,  stimulating  every  cell 
and  organ.   It  is  electricity  in  its  highest  remedial  form. 


Read  What  Physicians  and  Users  Say 


Trixie  Friganza,  well  known 
actress  says  "Cheerfully  will  I 
add  my  praise  for  Violetta. 
It's  the  best  'pain  chaser'  and 
'soother'  I've  had  the  good 
fortune  to  find.  It's  WON- 
DERFUL. It  cured  my 
brother  of  neuritis.  As  for 
myself  I  use  it  for  facial  treat- 
ments and  general  massage. 
I  cannot  say  too  much  for  it." 

Dr.  Bert  H.  Rice,  of  Vinton, 
Iowa,  says:  "I  have  good  re- 
sults with  the  Violetta  High 
Frequency  Instrument  in  all 
cases  of  neuralgia.  Almost 
instant  relief  in  Facial  Neu- 
ralgia." 


K.  L.  Allen,  D.C.,  205  Boone 
National  Building,  Boone, 
Iowa,  says:  I  have  had  very 
good  results  with  the  appli- 
cation of  High  Frequency 
Current  in  cases  of  Paralysis, 
Rheumatism  and  Neuritis  and 
think  it  a  great  help  in  drug- 
less  healing." 

Dr.  Daniels,  Lisbon,  North 
Dakota,  says:  "Have  used  the 
VIOLETTA  in  such  cases  as 
Goitre,  Bronchitis,  Pleurisy, 
Neuritis,  Neuralgia,  and  Lum- 
bago, and  find  it  very  benefi- 
cial. In  fact,  I  would  not  be 
without  it  in  my  office." 


Frank  Borzone,  Seattle.Wash., 
says:  "I  purchased  the  VIO- 
LETTA for  my  wife  who  was 
suffering  from  an  acute  attack 
of  Sciatica.  From  the  very 
first  treatment  it  induced 
peaceful  rest  and  she  is 
entirely  well  now." 
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LOCATING  ENEMY  GUNS  BY 
FLASH  AND  SOUND 

(Continued  from  page  14) 
As  the  name  suggests,  "sound  ranging"  is 
based  for  its  operation  on  the  transmission 
of  sound,  either  thru  the  air  or  thru  the 
earth,  whenever  a  gun  is  fired.  Some  of 
this  work  is  performed  in  conjunction  with 
ihe  flash  spotters,'  for  by  observing  the  flash 
of  a  distant  gun,  and  then  counting  the  sec- 
onds on  a  split-second  watch  until  the  sound 
is  heard,  the  distance  at  which  the  gun  is 
located  may  be  accurately  computed,  as  the 
velocity  of  sound  thru  air  is  about  1,100 
feet  a  second.  The  velocity  of  light  is  prac- 
tically instantaneous,  or  186,000  miles  per 
second,  and  secondly  it  serves  very  accu- 
rately to  consider  the  flash  of  the  gun  as 
the  starting  point  of  the  onward  journey 
of  the  sound  wave.  The  accurate  locating 
of  any  gun  is  accomplished  by  having  two 
observers  take  telescopic  or  other  sightings 
on  the  gun,  and  noting  the  distance  between 
the  two  observers  and  the  angles  as  mea- 
sured on  their  respective  instruments.  Thus 
it  is  a  simple  matter  to  solve  accurately  by 
triangulation  the  definite  location  of  the 
enemy  cannon. 

This  is  only  one  side  of  "sound  ranging" 
science,  however,  as  applied  to  modern  ar- 
tillery tactics,  and  the  scientists  and  engi- 
neers connected  with  the  work  of  the  artil- 
lery, particularly  the  locating  of  enemy  gun 
positions,  early  in  the  war  worked  out  a  high- 
ly sensitive  sound  detecting  apparatus  which 
picked  up  the  sound  of  enemy  guns,  even  at 
a  great  distance,  as  transmitted  thru  the 
earth.  For  this  purpose  detectaphones  and 
Audion  amplifiers  prove  highly  efficacious. 
Enemy  guns  15  miles  distant  were  accu- 
rately located  by  this  means,  the  same  trian- 
gulation maneuvers  as  previously  outlined 
being  followed.  Two  and  usually  three  ob- 
servation (sound-detecting)  points  being 
employed,  advantage  being  taken  of  the 
values  as  given  by  the  velocity  of  sound 
when  transmitted  thru  the  earth,  and  also 
by  the  difference  of  time  at  which  these 
sounds  arrive  at  different  sound-detecting 
stations.  Used  in  conjunction  with  the  reg- 
ular angular  measurements,  the  locating  of 
enemy  guns  became  as  simple  to  General 
Pershing's  artillerymen  as  weighing  out  a 
pound  of  butter  would  be  to  a  groceryman. 


EXPERIMENTS  IN  RADIO- 
ACTIVITY. 
Part  III. 

(Continued  from  page  35) 
radio  -  activity  noticed 
that  radium  induced  an 
activity  into  substances 
placed  in  its  vicinity. 
This  induced  activity 
was  found  to  consist  of 
an  active  deposit 
formed  by  the  disinteg- 
rating radium.  In  the 
spinthariscope  the  lens 
portion  was  found  to 
assume  this  induced  ac- 
tivity because  of  its 
proximity  to  the  active 
substance.  This  may 
be  easily  shown  by  use  mov«£-„.  J.he  ^9- 

nf  the  elerfrosrnne  He-  ure  U  Was  Cut 
or  tne  electroscope,  at-  from   Brass  sheet. 

scribed  in  the  first  arti- 
cle. Using  the  spinthariscope  in  the  posses- 
sion of  the  author,  the  following  results 
were  obtained  : — empty,  the  electroscope  dis- 
charged in  700  seconds ;  the  lens  portion 
was  then  removed  and  introduced  into  the 
electroscope.  This  time  it  only  required  320 
seconds.  This  conclusively  shows  that 
radium  induces  an  activity  into  other  objects 
exposed  to  its  radiations.  This  induced  ac- 
tivity, however,  soon  decays.  Other  uses 
for  the  spinthariscope  will  suggest  them- 
selves to  the  reader,  but  in  any  case  he  will 
certainly  never  regret  purchasing  or  else 
making  one. 

(To  be  continued) 


Radiograph  Taken 
by  the  Author, 
Using  An  E.  I.  Co. 
Spinthariscope 
with     Lens  Re- 
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"Slickest 
Trick 
You 
Ever 
Saw" 

ONE  MINUTE 
it's  a  roadster ' 
—  with  sturdy, 
wagon -bed,  big  enough  to  haul 
ice,  wood,  and  tools,  '  an*  every- 
thir.^."    The  next  minute  it's  the  niftiest 
speedster    you   ever  saw — a   real  coaster, 
BUILT  for  coasting,  with  stream-line  body, 
long  and  lean  like  a  greyhound.  The 

Auto-Wheel  Convertible  Roadster 

like  its  older  brother,  the  Auto-Wheel  Coaster,  is 
built  very  much  like  an  automobile,  with  oval  spokes, 
roller-bearings,  and  steel  axles.  Tires  of  steel,  to 
give  long,  hard  service. 

FREE  — FELT  PENNANT 
to  every  boy  who  sends  us  the  names  of  three  coaster 
wagon  dealers,  mentioning  which  ono  handles  the 
Auto-Wheel.    Our  color  catalog  goes  with  pennant. 

BUFFALO   SLED  COMPANY, 

IBS  Schenck  Street,        N.  TONAWANDA,  N.  Y. 

Free  Cap  U)  each  In  Canada: 
member  of  the  jV 

Coaster  Club.  X ^^Fr5^^y^-r<js&  Preston, 
Write  for         ^#feTft.A,,*Wv».W-,»..>»  ^jf/rX  rt  . 

details    .^rSSf  ™»Su  ■  i  i-i  i.  lau^fc.  g^^.  Ont. 


Build  and  Fly 

Your  Own 
Training  Plane 


Train  yourself  in  Aviation. 
Be  an  Amateur  Aviator  with  an 
Aeroplane  of  your  own.  Learn 
how  Aeroplanes  are  built;  learn 
the  principles  of  construction, 
operation  and  control.  We  sell 
IDEAL  Accurate  Scale  Draw- 
ings, and  Building  and  Flying 
Instruct  ions  which  show  you 
how  to  build  a  perfect  Model 
Aeroplane,  3  ft.  size,  that 
will  rise  from  the  ground  by 
its  own  power  and  fly  like  a 
big  one.  Send  now  for  the 
Drawings  and  Instructions  for 
the  one  you  want  to  build. 
Drawings  and  Instructions  lor 
Curtiss  Military  Tractor  « 
Bleriot  Monoplane  <uOC 
Nieuport  Monoplane 
Taube  Monoplane 
Curtiss  Flying  Boat 
Wright  Biplane  SI. 60 

Cecil  Peoli  Racer  postpaid 
Ideal  Model  Aeroplane  Catalog  5c — None  tree 
Tells  about  Model  Aeroplanes.  Racing  Aeroplanes. 
Flying  Toys,  and  parts  and  supplies  to  build  them 
with.    48  paged.    Sent  only  upon  receipt  of  5  cents. 

IDEAL  AIRPLANE   &  SUPPLY  COMPANY 
159-161   Wooster  St..  New  York  Citv 


EACH 

Set  of 


BOYS  BUILD  THIS  CAR 

This  nifty  little  car  driven  by  gasoline 
motor,  can   be  built  by   any  boy.  Parts 
are   furnished  by   us   and   are  very 
cheap.     Send   26   cents   for  building 
plans  and  price  list  of  parts  showini! 

h  o  w  to 
build  this 
lads'  car. 


BIG  BUNCH  OF  FUN 


10( 


American  Toy 


1  New  Airship  Game  with 
Airships,  1  C  h  e  s  s  and  1 
Checker  Board  and  men.  1  Chi- 
nese Dip-se-lu-la,  1  Set  Dominoes, 
12  Other  Games.  19  Lessons  in 
Magic,  12  Money  Making  Secrets, 
Wireless  Code.  18  1'ictures  Pretty 
Girls.  3  Puzzles.  &  New  Ford  Joke 
Book,  All  for  10c  with  large  Cata- 
logue. 

Dept.  72 
Co.,   Lowell,    Mass.,    U.   S.  A. 


s 


TAMPS: 


50  diff.  Belgium  (large  bi-color).  China,  Jamaica, 
Portugal,  Venezuela,  etc.,  10c;  100  diff.,  nice 
packet,  20c:  1,000  well  mixed,  40c;  100  var. 
U.  S.,  50c:  1.000  hinges,  10c:  Agts.  wanted.  50%. 
List  free.  I  buy  stamps.  L.  B.  Dover.  Overland,  Mo. 


SCIENCE  IN  SLANG 
THE  SPECKS  IN  SPACE 

(Continued  from  page  45) 


last  is  one  octillion,  five  hundred  seventy- 
five  septillion.  The  weight  of  the  Sun  is 
two  octillion." 

"Then  the  Sun  weighs  twenty-three  decil- 
lion,  forty  nonillion  grains,"  put  in  Punk. 

"Approximately,"  returned  Stokes,  with 
his  quaint  smile. 

"Do  you  think  that  the  lines  of — er,  force, 
or  electricity,  that  are  radiated  from  the 
Sun  act  upon  the  Earth  turning  on  its 
diurnal  axis  and  traveling  in  its  course 
around  the  Sun  in  the  same  manner  as  the 
armature  of  a  dynamo?"  enquired  Bill  Dean. 

"That  is  possible,  I  suppose.  At  least  the 
radiations  from  the  Sun  are,  more  than 
likely,  responsible  for  our  electrical  phe- 
nomena and  along  with  it — but  we  do  not 
know  to  what  extent  tho — plant  and  ani- 
mal life. 

"Some  have  one  theory,  some  have  an- 
other, but  I  would  not  be  surprised  at  some 
new  stuff  that  will  do  to  our  dope  what 
Galileo  did  to  the  old  'Seven  Stars'  idea. 
From  the  thought  that  our  planet  was  the 
center  (natural  to  the  more  or  less  egotisti- 
cal Man)  of  the  universe,  to  the  idea  that 
the  Sun  was  IT  and  then  that  the  Pleiades 
are  the  center.  Some  say  they  are — we  can- 
not disprove  it,  as  far  as  I  know  of  the 
matter.  But  that  is  not  saying  it  is  final. 
At  present  we  have  no  way  of  peering  way 
out  into  the  infinite  space  and  discerning 
the  outer  stellar  orbs.  With  the  innovation 
of  the  instrument  that  makes  it  possible,  we 
will  step  on  a  stride  further  as  Galileo  did 
with  his  telescope,  and  discover  other  sys- 
tems and  the  orbs  that  go  to  make  up  the 
system.  The  more,  I  believe,  we  go  into 
the  study  of  the  universe  and  its  glorious- 
ness  the  more  aware  will  we  be  of  its  true 
greatness  and  vastness. 

"Now,  as  we  have  inches  and  feet  as  lin- 
ear measurements,  we  have  the  distance 
between  the  Sun  and  Earth  as  the  'Astro- 
nomical Unit' — then,  when  ascertaining  the 
distance  of  a  star  way  out  there  in  the 
vast  infinite  depths  that  wc  cannot  reach 
or  understand  by  figures  nor  even  imagina- 
tion, but  can  only  term  Space,  by  determin- 
ing its  parallax,  we  are  only  able  to  express 
its  distance  in  'Light  Years' — and  when  you 
stop  to  consider  that  light  travels  at  the  rate 
of  186,000  miles  per  second — well  buy  a 
tablet  and  figure  it  for  yourself.  To  our 
minds,  we  cannot  conceive  of  anything  with- 
out beginning  nor  end  i  excluding  the  cir- 
cle), and  to  our  minds  things  must  have 
three  dimensions  to  be  understood  by  us. 
Now  the  universe  has  apparently  no  begin- 
ning nor  end  as  far  as  we  are  able  to  dis- 
cern. 

At  this  point  we  drew  up  at  a  road  house, 
or  Inn.  "How  about  a  shot  of  raspberry 
juice  into  the  neck  to  wash  that  ethereal 
discourse  down,"  suggested  Stokes,  in  his 
almost  provoking  anti-climaxical  tone  and 
manner,  as  we  entered  the  building. 


AN  OMISSION 

We  wish  to  state  that  credit  for  the 
photographs  accompanying  the  article  en- 
titled "The  City  of  Splendid  Night,"  by 
Amos  Stote,  publisht  in  the  January,  1919, 
issue,  should  have  been  given  to  the  New 
York  Edison  Co. 


Supplied  with  current  from  the  light 
socket,  a  two-fan  electric  ventilator  has  been 
invented  which,  when  set  in  a  window, 
draws  in  fresh  air  and  expels  that  already 
in  a  room. 


"I  Can  Succeed! 


"What  other  men  have  done  with  the 
help  of  the  International  Correspondence 
Schools,  I  can  do.  It'  the  I.  C.  S.  have 
raised  the  salaries  of  other  men,  they  can 
raise  mine.  If  they  have  helped  others 
to  advance,  they  can  help  me.  To  me, 
I.  C.  S.  means  'I  CAN  SUCCEED.'  " 

Make  up  your  mind  right  now  that  not 
another  day  shall  pass  until  you  have 
made  your  start  toward  success. 

For27 years  men  in  offices,  stores,  shops, 
factories,  mines,  railroads,  and  in  the 
Army  and  Navy  have  been  winning  pro- 
motion and  increased  salaries  through 
the  I.  C.  S.  More  than  100,000  men  and 
women  are  getting  ready  right  now  with 
I.  C.  S.  help  for  the  bigger  jobs  ahead. 

No  matter  where  you  live,  the  I.  C.  S.  will  cometo 
you.  No  matter  what  your  handicaps,  or  how  small 
your  means,  we  have  a  plan  to  meet  your  circum- 
stances. No  matter  what  career  you  may  choose, 
some  one  of  the  280  I.  C.  S.  Courses  will  surely  suit 
your  needs. 

When  everything  has  been  made  easy  for  you— 
when  one  hour  a  day  spent  with  the  I.  C.  S.  in  the 
quiet  of  your  own  home  will  bring  you  a  bigger 
income,  more  comforts,  more  pleasures,  all  that 
success  means— can  you  let  another  single  price- 
less hour  of  spare  time  go  to  waste?  Make  your 
start  right  now!  This  is  all  we  ask:  Without  cost, 
without  obligating  yourself  in  any  way,  put  it  up 
to  us  to  prove  how  we  can  help  you.  Just  mark 
and  mail  this  coupon. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX    6188,  SCRANTON,  PA. 

Espi*ain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  before  which  I  mark  X. 


□  ELECTRICAL  ENGINEER 

□  Electric  Lighting  and  Ryi. 

□  Electric  Wiring 

B Telegraph  Engineer 
Telephone  Work 

□  MECHANICAL  ENGINEER 

□  Mechanical  Draftsman 
3  Machine  Shop  Practice 

□  Toolmaker 

□  Gas  Engine  Operating 

□  CIVIL  ENGINEER 

□  Surveying   and  Mapping 

□  MINE  FOREMAN  or  ENG'R 

□  STATIONARY  ENGINEER 

□  Marine  Engineer 

□  Ship  Draftsman 

□  ARCHITECT 

□  Contractor  and  Builder 

□  Arohltectnral  Draftsman 

□  Concrete  Builder 

□  Structural  Engineer 

□  PLUMRING  AND  HEATING 

□  Sheet  Metal  Worker 

□  Textile  Overseeror  Supt. 

□  CHEMIST 


Name- 


El  SALESMANSHIP 

□  ADVERTISING 

□  Window  Trimmer 

□  Show  Card  Writer 
QSign  Painter 

□  Railroad  Trainman 

□  ILLUSTRATING 

□  Cartooning 

□  BOOKKEEPER 

□  Stenographer  and  Typlsft 

□  Cert.  Pub.  Accountant 

□  TRAFFIC  MANAGER 

□  Railway  Accountant 

□  Commercial  Law 

□  GOOD  ENGLISH 

□  Teacher 

□  Common  School  Subjects 

□  Mathematics 
"CIVIL  SERVICE 
_  Railway  Mall  Clerk 

□  ACTOMORILE  OPERATING 
Anto  Repairing 
Navigation  ■□Spanish 

_  AGRICULTURE  IpFrench 

□  Ponltry  Raining  ■□Italian 


Present 

Occupation. 

Street 

and  No  


City- 


TYPEWRITERS 

SIO  AND  UP.  ALL  MAKES.  SAVE  $25  TO  $50on 
rebuilt  at  the  factory  by  the  well-known"  YoungProcess. ' ' 
Sold  for  low  cash-installment  or  rente. I.  Rental  applies 
nnpurchase  price.  Write  for  full  details  and  guarantee. 
Free  trial.         YOUNG  TYPEWRITER  CO.,  Dept.  BIB.  Chicago 
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Some  Government  War  Secrets 


— and  the  reason  for  the  Victory  Liberty  Loan 


'E  HAD  promised  the  Allied  war-chiefs 
that  we  would  have  in  France  by  July  of 
last  year,  600,000  men.  On  that  date  we 
had  a  little  over  1,900,000.  We  had  behind  them 
nearly  2,000,000  in  this  country  under  training  who 
would  have  been  on  the  front  before  July,  1919,  and 
we  had  behind  those  4,000,000  men  as  many  more 
men  as  were  necessary  to  do  the  job. 

"Four  million  men  in  France  meant  at  least 
20,000,000  tons  dead  weight  of  shipping  to  take  care 
of  them,  and  we  had  that  program  under  way  and 
were  making  our  maximum  output  just  about  the 
time  the  armistice  was  signed.  Twenty  million 
tons  of  shipping  at  present  cost  means  just  about 
$4,000,000,000  or  a  little  over. 

"Did  you  know  that  those  2,000,000  men  in 
France,  who  did  so  much  to  bring  the  war  to  an  end, 
had  only  one  small  battery'of  American-made  artil- 
lery behind  them;  just  one  battery  of  4.7  and  a  few 
big  naval  rifles!  The  rest  of  the  artillery  used  by  the 
American  soldiers  was  made  by  Frenchmen  in 
1' ranee.  But,  on  the  way  was  a  great  stream  of  guns 
end  shells  that  would  have  blown  the  German  army 
off  the  earth.  But  that  stuff  had  just  come  into  large 
production  in  November,  1 9 1 8.  And  it  is  for  the 
deliveries  on  that  big  peak  production  that  we  have 
to  pay  in  December  and  January  and  will  have  to 
continue  to  pay  for  in  February." 


"Our  program  for  tanks,  of  which  few  got  into 
action,  was,  I  have  been  told,  to  provide  for  a  tank 
in  1919  for  every  75  feet  of  the  front." 


"Those  are  some  of  the  things  that  cost  money, 
and  practically  none  of  those  great  supplies  of  artil- 
lery, of  shells  or  tanks,  even  of  ships,  practically  none 
of  that  stuff  was  ever  used.  What  an  awful  waste! 
We  are  asked  to  pay  for  a  dead  horse  that  never 
drew  a  load!  It  is  discouraging,  paying  for  some- 
thing that  is  no  good! 

"Well,  let's  see  if  it's  any  good.  Do  you  realize 
that  the  German  army  was  never  really  routed;  that 
except  for  a  little  bit  of  a  stretch  down  in  Alsace- 


Lorraine  it  was  never  fighting  on  German  soil?  They 
were  brave  soldiers,  the  German  soldiers.  They  still 
had  millions  of  them  on  the  Western  front.  And 
yet  they  surrendered  while  they  were  on  foreign  soil. 
They  had  a  fleet  which  had  required  years  and  years 
and  years  to  build  and  it  flew  the  white  flag  without 
firing  a  shot." 


"I  cannot  believe  that  these  great  stores  of  muni- 
tions were  wasted.  In  addition  to  the  bravery  of  the 
American  doughboy  that  arrived  in  France  and  got 
into  action  in  numbers  about  the  15th  of  July  and 
turned  the  tide  and  drove  the  Germans  back,  in 
addition  to  his  bravery  and  his  almost  reckless  spirit 
of  determination,  for  which  the  praise  cannot  be  too 
high,  I  say  in  addition  to  that,  I  believe  there  was 
one  other  factor  that  brought  this  war  to  an  end  at 
least  one  year  before  the  most  optimistic  of  us  had 
dared  to  hope  for.  One  other  factor,  and  that  was 
that  Germany,  her  general  staff,  knew  that  back  of 
the  few  hundred  thousand  Americans  that  really  got 
into  big  action,  and  back  of  the  2,000,000  in  France, 
was  another  2,000,000  ready;  and  despite  the  fact 
that  we  had  practically  no  artillery  of  American 
make  on  the  Western  front,  that  there  was  a  great 
stream  of  American-made  artillery  on  the  way.  And 
it  is  my  conviction  that  the  German  staff  knew  that 
if  they  prolonged  the  war  into  1919,  they  were  invit- 
ing, not  certain  defeat,  but  certain  annihilation." 


"We  are  asked  to  pay  for  things  that  were  never  used; 
we  are  asked  to  pay  for  shells  that  never  were  fired; 
for  cannon  that  never  reached  the  battlefront,  but 
we  are  asked  to  pay  for  those  things  that  helped  in 
a  major  way  to  bring  this  war  to  an  end  in  1918 
instead  of  1919.  And  the  bringing  of  this  war  to  an 
end  twelve  months  before  we  could  logically  look 
for  it  means  that  we  are  asked  to  pay  for  saving  the 
lives  of  100,000  or  200,000  American  boys  who  would 
have  died  on  foreign  soil  had  the  war  continued 
another  year." 

—  Extracts  from  a  speech  by  Hon.  Leivis  B.  Franklin, 

Director  War  Loan  Organization,  U.  S.  Treasury  'Department, 


ictorv  Liberty  Loan 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
-cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


NOTICE  TO  CORRESPONDENTS 

Questions  on  Patent  Advice  are  answered  in 
this  department  every  month,  and  naturally 
each  question  must  take  its  turn.  We  have  re- 
ceived so  many  letters  during  the  past  months 
that  it  is  absolutely  impossible  for  us  to  answer 
them  all  in  the  "Experimenter."  Thus,  for  in- 
stance, the  answers  appearing  in  this  issue  are 
of  letters  going  back  as  far  as  Oct.,  1918.  We 
would  therefore  urge  our  correspondents  to  bear 
this  in  mind,  and  if  an  answer  is  wanted  quickly, 
correspondents  should  make  themselves  ac- 
quainted with  the  rules  printed  above. 


Sectional  Automobile  Radiator 

(318)  Edwin  Scliade,  Camden,  N.  J.,  writes: 
"I  have  noted  in  a  recent  magazine  a  photograph 
of  a  pile  of  automobile  radiators  that  have  been 
damaged  in  the  war.  It  has  been  my  experience 
in  repairing  the  present  type  of  radiator  that  it 
takes  anywhere  from  one-half  hour  to  as  high  as 
three  days  to  fix  a  leak.  This  is  true  especially 
when  it  happens  to  be  in  the  interior.  My  idea 
is  to  build  a  radiator  in  units.  Should  one  or 
more  units  be  damaged,  they  could  be  replaced 
by  others  in  a  very  short  time.  Kindly  advise 
if  such  an  idea  would  be  of  any  benefit,  and  if 
it  could  be  patented. 

A.  It  is  doubtful  that  a  device  of  this  kind 
would  prove  satisfactory,  for  the  reason  that  there 
would  probably  be  a  good  deal  of  trouble  to 
interconnect  the  various  sections,  and  there  would 
probably  be  just  as  much  trouble  in  keeping  these 
connections  from  leaking  as  in  a  well-made  radi- 
ator. That  a  device  of  this  kind  can  be  patented 
is  also  very  doubtful  to  us. 


Telephone  Appliance 

(319)  R.  C.  Kennan,  Indianapolis,  Ind.,  sub- 
mits a  drawing  and  description  of  a  telephone 
appliance  which  is  designed  primarily  to  eliminate 
trouble  for  the  man  who  talks  several  feet  away 
from  the  phone  and  expects  people  to  hear  him 
on  the  other  end  of  the  line.  The  arrangement 
also  permits  using  the  phone  without  holding  the 
receiver  in  the  hand.  Our  correspondent  wishes 
our  advice  if  this  device  is  patentable  and  if  we 
think  a  market  exists  for  such  a  device. 

A.  This  is  one  of  those  devices  of_  which 
probably  five  thousand  have  been  patented  in  vari- 
ous forms  in  the  past.  Our  correspondent's  de- 
vice has  a  lever  at  the  end  of  which  the  receiver 
is  fastened.  The  arm  and  the  receiver  swing  in 
a  half  circle,  and  is  then  locked.  The  subscriber 
can  then  talk  without  using  his  hands.  The  hook 
connection  is  automatically  established  as  soon  as 
the  lever  is  raised. 

A.  There  is  nothing  new  to  this  and,  as  we 
stated,  many  thousand  similar  ones  have  been  pat- 
ented in  the  past.  There  does  not  seem,  moreover, 
to  be  a  market  for  such  an  appliance. 


Trolley 

(320)  Frederick  E.  Barber,  Syracuse,  N.  Y., 
encloses  a  sketch  and  description  of  a  device  to 
keep  the  pole  of  a  trolley  from  jumping  off  the 
wire.     Our  advice  is  asked. 

A.  We  have  exprest  our  views  as  to  trolleys  a 
great  many  times  in  these  columns.  Our  advice 
to  trolley  inventors  is:  "don't".  Our  ideas  were 
fully  exprest  in  a  recent  answer  to  one  of  our 
correspondents  in  these  columns.  We  refer  to 
our  March  issue,  page  825,  Patent  Advice  No.  308. 


Magazine  Mailer 

(321)  Carlyle  Rudolph,  Minneapolis,  Minn., 
says:  "Is  there  such  a  thing  as  a  magazine 
mailer?  A  machine  that  folds,  wraps,  stamps  and 
gets  magazines  all  ready  for  mailing.  I  have  an 
idea  which  I  think  is  worth  something,  but  don't 
like  to  start  on  it  until  I  know  if  there  is  any- 
thing similar  in  use." 

A.  There  are  certainly  machines  to  do  this. 
For  instance,  the  Electrical  Experimenter  is 
folded  and  wrapt  every  month  on  a  machine  of 
this  kind.  While  the  machine  does  not  auto- 
matically stamp  the  wrappers,  this,  however,  can 
readily  be  accomplisht  by  a  simple  attachment  on 
the  market  now.  If  our  correspondent  has  some- 
thing fundamentally  new,  he  is  advised  to  get  in 
touch  with  any  of  the  large  printing  houses  who 
have  such  machines  and  he  can  hear  from  them 
as  to  what  the  requirements  are. 


Safety  Elevator  Device 

(322)  Ralph  E.  Hast,  Elkins,  W.  Va.,  explains 
his  invention  as  follows:  "The  idea  of  this  in- 
vention is  to  have  a  device  on  elevator  doors 
which,  when  the  doors  were  closed,  would  close 
a  circuit,  allowing  the  operator  to  ascend  or 
descend,  but  when  the  doors  are  not  closed  the 
circuit  would  be  open,  thus  rendering  it  impossible 
to  operate  the  elevator.  The  device  on  the  doors 
would  be  a  partly  concealed  socket  which  operates 
easily  but  forms  a  constant  circuit  when  closed 
and  cannot  be  jarred  out  of  place." 

A.  There  is  nothing  new  in  our  correspon- 
dent's idea.  Safety  devices  of  this  kind  have  been 
used  for  many  years,  and  are  in  use  right  now. 
Take  for  instance  the  New  York  Subway  Ele- 
vators, particularly  the  ones  at  181st  Street  and 
Broadway,  operate  with  this  device. 


Depth  Bomb 

(323)  George  W.  Curtis,  Detroit,  Mich,  has  in- 
vented a  depth  bomb  which  works  on  the  sea 
water-conductivity  plan  by  means  of  which  con- 
tacts are  closed  when  the  sea  water  enters  the 
intake  of  the  bomb.  Our  advice  is  asked  as  to 
the  practicability  of  this  device. 

A.  There  is  nothing  new  about  this  device — 
many  bombs  of  this  kind  having  been  proposed 
during  the  war.  The  regular  depth  bombs,  how- 
ever, working  on  the  hydro-static  principle,  are 
very  much  simpler  and  better. 
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Don  i  Lose  Your  Rights 

Before  disclosing  your  invention  to  any- 
one send  for  blank  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
A  sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  "Evidence  of  Con- 
ception" sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a  post 
card  will  do. 
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Phonograph  Needle 

(324)  R.  W.  Napper,  B.  Guiana,  S.  America, 
asks  us:  "Do  you  think  that  a  patent  of  any 
value  could  be  secured  on  a  double-ended  grama- 
phone  needle,  i.  e.,  a  needle  sharpened  at  both 
ends?  This  would  tend  to  save  steel,  as  each 
needle  could  be  used  twice  instead  of  only  once." 

A.  We  do  not  think  that  a  needle  of  this  kind 
would  be  of  great  benefit  and  we  believe  a  needle 
of  this  kind  was  once  tried.  The  reason  is  that 
a  needle  of  this  sort  cannot  be  held  as  securely 
as  one  with  the  squared  off  end;  it  tends  to  rattle 
because  the  upper  end  is  not  supported  except  by 
a  sharp  point. 


Searchlight 

(325)  Joel  Silver,  Newark,  N.  J.,  submits  the 
following  idea:  "I  think  that  if  about  five  search- 
lights have  their  rays  focused  on  the  inside  of 
another  larger  searchlight  (see  illustration)  there 
will  be  more  power;  hence  a  small  searchlight, 
with  the  aid  of  others,  can  be  made  more  powerful. 
The  rear  of  the  main  light  (A)  is  cut  open  (B). 
All  the  searchlights  (C)  have  their  rays  focused 
upon  the  center  (D)  of  A.  With  very  good  re- 
flectors and  a  very  powerful  lens,  I  am  quite  sure 
that  a  longer  distance  will  be  obtained.  That  is, 
it  will  be  five  times  as  powerful  as  one  of  its 
size." 
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A.  While  the  idea  is  ingenious  and  no  doubt 
novel,  it  certainly  is  not  practical,  for  nothing 
could  be  gained  either  electrically  or  economically 
to  arrange  the  searchlights  as  shown.  The  reason 
is  that  one  searchlight  can  be  made  to  give  the 
same  amount  of  light  by  using  large  enough  car- 
bons and  consuming  a  corresponding  amount,  of 
current.  Of  course,  a  multiplicity  of  searchlights 
are  used  in  a  great  many  cases,  but  not  to  con- 
centrate the  light  on  a  point.  They  are  usually 
employed  to  throw  the  light  over  an  extended 
surface. 


Chemical  Flask 

(326)  Eug.  Lavigne,  Montreal,  Can.,  submits 
diagram  and  sketch  of  a  combined  water  bath  and 
boiling  flask.  It  is  shown  in  our  illustration.  He 
wishes  to  know  if  this  idea  is  patentable  and  it 
it  is  practicable. 


Inner  boiling  flask 


liquid  to  K:->B>3^->r:L-_^3^f€gS^  Boiling 
be  heated  Y----------?^-  -  --sj^f--------.-. -.-.j  wafer 


6 lass  tube 


"Cortr 


A.  While  no  doubt  a  patent  could  be  obtained 
on  this  device,  we  do  not  think  it  would  be  of 
much  value  for  the  reason  that  it  could  be  used 
only  in  very  few  cases.  As  our  illustration  shows, 
the  evaporating  water  would  flow  into  the  central 
flask  and  it  is  quite  certain  that  more  or  less 
water  would  find  its  way  into  the  central  flask, 
where  surely  it  is  not  wanted  or  needed.  This  is 
our  main  objection  to  the  idea. 
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COLD  LIGHT 

(Continued  from  page  23) 
proper   conditions   the   small   light  wave 
may  be  given  off  by  the  electron  without 
affecting  the  whole  molecule  in  the  least. 
That  is  cold  light. 

An  interesting  experiment  can  be  per- 
formed with  a  vacuum  tube,  which  illus- 
trates completely  the  principle  of  light  pro- 
duction by  ionization,  and  at  the  same  time 
explains  the  principle  of  the  Moore  light. 
Few  people,  other  than  scientists,  realize 
what  a  peculiar  thing  the  production  of 
light  in  a  vacuum  or  Geissler  tube  is.  The 
light  is  evidently  not  the  product  of  heat, 
but  depends  on  the  fact  that  the  electric 
spark  breaks  the  gas  molecules  up  into 
charged  particles  or  ions.  And  this  phe- 
nomena is  most  noticeable  when  a  certain 
degree  of  exhaustion  is  reached  in  the  tube. 

When  air  is  pumped  out  of  a  tube  in 
which  there  is  an  electric  spark  discharge, 
several  different  stages,  as  shown  in  Fig.  3, 
are  successively  reached.  At  first  the  dis- 
charge in  the  tube  is  the  ordinary  disruptive 
spark.  In  the  next  stage  it  forms  a  quiet 
thread  of  light  thru  the  tube.  Then  the 
thread  of  light  becomes  a  broad  pencil  of 
light,  and  finally  with  more  exhaustion  the 
whole  tube  is  filled  with  a  soft  luminous 
glow,  which  is  technically  known  as  the 
positive  column.  This  is  the  point  of  high- 
est conductivity  of  the  tube,  and  may  be 
reached  with  an  ordinary  air  pump.  With 
further  exhaustion,  by  means  of  a  special 
air  pump,  the  resistance  increases,  the  cold 
light  disappears,  and  the  point  is  reached 
where  X-ray  phenomena  and  fluorescence 
appear.  The  color  of  the  light  in  the  tube 
depends  on  the  gas  used  in  the  tube  and 
is  undoubtedly  the  product  of  the  ions. 
Just  before  the  war  a  Frenchman,  Claude, 
devised  a  means  of  producing  in  quantities 
the  rare  gas,  neon,  which  gives  an  intense 
yellow  light  in  a  vacuum  tube.  The  carbon 
dioxid  which  Moore  uses  gives  a  white 
light.  Other  gases,  possibly  rare  ones,  may 
be  found  which  are  better  still,  and  helium 
has  been  suggested  as  a  standard  by  some. 
However,  up  until  the  time  the  U.  S. 
Government  discovered  the  way  of  pro- 
ducing it  in  immense  quantities  for  balloon 
work,  during  the  war,  it  was  too  rare  to 
be  practical.  The  more  the  conditions  in 
such  a  light  can  be  improved,  and  the  more 
nearly  the  light  is  a  pure  ionization  or  cold 
light,  the  higher  the  luminous  efficiency 
will  be.  An  interesting  table  is  given,  show- 
ing the  progress  which  has  been  made  up  to 
the  present,  including  the  vacuum  tube. 
Luminous  Efficiency  of  Fprious 
"■Mituminants 

Candle   2  per  cent 

Gas  mantle   5  per  cent 

Carbon  lamp   6  per  cent 

Flaming  arc  15  per  cent 

Vacuum  tube  40  per  cent 


REVOLUTION  COUNTER  FOR 
DYNAMOMETER 

(Continued  from  page  39) 
duration  of  thirty  seconds.  The  time  ele- 
ment may  be  changed  at  will  by  the  use  of 
saws  of  any  desired  number  of  teeth. 

To  start  the  apparatus,  the  starter  button 
is  brought  into  action  until  both  brushes 
bear  on  the  metal  drum.  This  completes 
the  circuit  and  engages  the  clutch  thru  the 
electro-magnet  and  spring  thus  starting  the 
counter.  At  every  swing  of  the  pendulum, 
the  circuit  thru  the  solenoid  is  made  and 
broken,  thus  drawing  the  saw — -as  illus- 
trated— thru  a  circumferential  distance 
equal  to  one  tooth.  After  thirty  swings  of 
the  pendulum  one  brush  is  again  bearing  on 
the  insulated  section  of  the  drum  and  the 
counter  clutch  is  disengaged.  A  reading  of 
the  counter  gives  accurately  the  number  of 
revolutions  of  the  dynamometer  in  thirty 
seconds.  This  counter  may  also  be  used  in 
connection  with  a  fuel  weighing  apparatus. 

Contributed  by  W.  H.  WEBER. 


R.  O.  T.  C.  UNIT 

The  War  Department  of  the  U.  S.  Govern- 
ment has  recently  authorized  Junior  and 
Senior  Reserve  Officers'  Training  Corps  Units 
In  this  school.  Students  in  courses  listed 
below  are  entitled  to  join  Junior  Unit  if 
they  wish  to  «o  so.  R.  0.  T.  C.  membership 
offers  such  advantages  as:  Complete  free 
uniform  equipment,  free  summer  training 
camp  trip,  summer  uniform  outfit  and  free 
special  technical  instruction.  Membership 
and  all  obligations  cancelled  on  termination 
of  school  work. 


Become  an  Electrician  In  One  Year  Here 

Or  Learn  An  Electrical  Trade  In  6  Months 

THIS  school  teaches  electricity  thoroughly,  from  the  very  fundamentals,  including  the 
laws  and  principles  of  electricity  and  the  theory  of  direct  current — together  with 
practical  lectures  and  problems,  actual  training  in  laboratory  work  and  electrical 
machine  departments  of  designing,  building,  repairing,  installing,  operating,  etc.  And  the 
faculty  here  are  practical  electrical  engineers  who  know  how  and  what  to  teach  because 
they  know  what  knowledge  and  ability  the  great  field  of  Electricity  requires. 

As  one  example  of  this  school's  thoroughness  and 
practical  training  and  development  witness  the  pictures 
above  showing  view  of  Motor  Generator  Department, 
where  students  actually  generate  Electricity,  making 
all  connections  and  performing  all  the  necessary  opera- 
tions, on  the  same  practical  basis  as  in  a  power  plant 
or  large  industrial  concern. 

The  thoroughness  in  essentials  here,  the  practical 
training  and  able  faculty,  together  with  this  school's 
broad  facilities  and  intensive  abilities,  are  the  reasons 
why  you  can  become  an  Electrician  here  in  one  year, 
or  master  one  of  the  Electrical  Trades  in  6  months. 

If  you  are  determined  to  achieve  success  in  the 
Electrical  Field  this  is  your  school.    You  will  acquire 
and  accomplish  more  in  a  shorter  time  at  a  less  cost  — 
and  be  a  fully  developed,  practical  electrical  man  when  | 
you  finish.    Mail  the  coupon  at  the  right  and  get  com- 
plete illustrated  and  descriptive  details  of  the  advan-  I 
tages  this  school  affords.    If  interested  in  Electrical 
Engineering  with  B.S.  degree,  check  same  on  coupon.  I 
Mail  the  coupon  now. 

You  Can  Earn  While  You  Learn  | 

WE  will  provide  you  with  part  time  employment  | 
to   help   defray   your  expenses  here   and  give 
you  actual  outside  experience  —  without  interfering  | 
with  your  class  hours — which  is  fully  explained  in 
our  catalog.    Mail  the  coupon.  | 

School    of    Engineering  \ 

of    Milwaukee  i 

An  Electrical  Technicians'  Institute  \ 
Department  of  Practical  Electricity  | 
(88)  373  Broadway,  Milwaukee,  Wis.  | 


MAIL  THIS  COUPON  NOW 

School  of  Engineering  of  Milwaukee, 
(88)  373  Broadway,  Milwaukee,  Wis. 

Without  obligating  me,  please  furnish  details 
of  course  (or  courses)  checked  below. 
Electrician 
Electro-Technician 
Electrical  Engineer  (3  yrs.) 

SPECIAL  6   MONTHS'  COURSES 

Draftsman 

Electrical  Trouble  &  Lineman 
Electrical  Wlreman 
Electrical  Motor  Repairman 
Telephone  Trouble  &  Repairman 
Electrical  Meterman 


NAME 


CITY   STATE. 


EDUCATION   AGE. 


YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 

IN  THIS  DAY  AND  AGE  attention  to  your  appearance 
is  an  absolute  necessity  if  you  expect  to  make  the  most 
out  of  life.  Not  only  should  you  wish  to  appear  as  attrac- 
tive as  possible,  for  your  own  self-satisfaction,  which  is 
alone  well  worth  your  efforts,  but  you  will  find  the  world 
in  general  judging  you  greatly,  if  not  wholly,  by  your 
''looks,"  therefore  it  pays  to  "look  your  best"  at  all  times. 

Write  today  for  free  booklet,  which  tells  you  how 

8VL  TRILETY,  Face  Specialist 


AFTER 

Permit  no  one  to  see  you  looking  otherwise;  it  will 
injure  your  welfare!  Upon  the  impression  you  constant- 
ly make  rests  the  failure  or  success  of  your  life.  Which 
is  to  be  your  ultimate  destiny?  My  new  Nose-Shapcr, 
"TiiADOS"  (Model  24)  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  worn  at  night. 
to  correct  ill-shaped  noses  without  cost  if  not  satisfactory 

1162  Ackerman  BKdg.f  Binghamton,  N.  Y. 


You  benefit  by  mentioning  the  "Electrical  Experimenter "  when  writing  to  advertisers. 


74 


ELECTRICAL  EXPERIMENTER 


May,  1919 


MURDOCK 
No.  55 


Pre -War  Prices 


Compl  ete 
2000  Ohm 
Double  Set 

$400 


Complete 
3000  Ohm 
Double  Set 


Without  exception  the 
best  radio  receiver  value  in 
the  world. 

Positive  satisfaction- 
guaranteed.  Fourteen  Days' 
Trial,  and  money  back  if 
they  don't  make  good.  Get 
Your  Set  Now. 

We  are  prepared  to  supply 
promptly  your  requirements  for 
good  radio  instruments. 

Ask  for  Bulletin  No.  19. 

WM.  J.  MURDOCK  CO. 

55  Carter  St 
Chelsea,  Mass. 

Pacific  Coast  Representa  lives  : 
The  Keeler  White  Co. 
221  Second  St.,  San  Francisco,  Calif. 


MAKE  ELECTRICTY 
BY  HAND 

Simply  turn  the  crank  and 
make  110  volts  A.C.  While 
they  last 

Only  $5.00 

Order  from  this  ad. 
House-Lighting  Plants 

$225  to  $2,100.  Batten'  Charg- 
ers.    Dynamos,    Motors,  all 
sizes.    State  agents  with  $500 
capital  wanted. 
WATSON  ELECTRIC  CO..  Dept.  14.  Gas  Building.  Chicago 


WIRELESS  IS  SIMPLE 

when  the  Summers'  theories  of  wireless  are 
applied  to  wireless  systems,  transmitting  and 
receiving  apparatus.  Will  advance  the  wireless 
art  by  leaps  and  bounds.  Get  on  the  right 
track  with  your  experiments.  This  booklet 
should  be  in  every  home  and  school.  United 
States  and  foreign  copyrights.  Price  $2.00  reg- 
istered postpaid  to  any  part  of  the  world. 
Address  FRANK  E.  SUMMERS.  Memphis.  Mo. 


RADIO  DEPARTMENT 

Continued 

New  Regenerative  Vacuum  Tube  Circuits 

{Continued  from  page  33) 


these  wave  lengths,  the  proper  size  induc- 
tances are  always  to  be  utilized.  It  is  ad- 
visable to  use  this  circuit  whenever  large 
amplifications  are  desired  at  extremely  low 
wave  lengths.  Tests  have  been  made  with 
this  circuit  in  comparison  with  other  low 
wave  length  regenerative  circuits,  and  it 
was  found  that  the  above  circuit  gave  bet- 
ter and  more  efficient  results  and  that  it 
was  possible  to  produce  regeneration  in 
the  plate  circuit  with  much  greater  ease 
than  that  obtainable  with  the  usual  type  of 
circuit. 

A  similar  but  a  more  complicated  circuit 
is  shown  in  Fig.  5.  The  radio  frequency 
bridging  condensers  ,C3  and  C4,  are  used  to 
permit  radio  frequency  currents  to  pass 
freely  to  the  plate. 


circuit  is  to  amplify  the  audio  frequency 
currents  of  the  first  vacuum  tube.  This 
audio  amplification  is  accomplisht  thru 
coils  Ls  and  L-,  which  are  mutually  coupled 
with  this  arrangement,  and  it  is  possible  to 
amplify  the  signals  to  1000  or  more  times 
their  original  value.  It  was  possible,  in 
tests,  to  amplify  signals  received  from  a 
distance  of  5000  miles  to  such  a  value  as 
to  cause  the  incoming  signals  to  be  heard 
twenty  feet  away  from  the  telephone  re- 
ceiver. The  telephone  receiver  was  equipt 
with  the  proper  megaphone. 

In  Fig.  7  is  delineated  a  radio  telephone 
circuit  using  a  vacuum  tube  for  the  genera- 
tion of  sustained  oscillations.  The  grid  and 
plate  are  coupled  magnetically  thru  in- 
ductance L2,  which  also  energizes  the  an- 
tenna circuit  thru  inductance  Li.  Con- 
denser C  is  used  to  tune  the  oscillatory 
circuit  CLc.  The  plate  voltage  in  this  work 
is  considerably  higher  than  the  plate  voltage 
used  in  receiving  sets  and  it  usually  ranges 
from  300  to  1500  volts.  This  is  usually 
accomplisht  by  the  use  of  the  generator 
G.    The  inductance  L3  which  is  a  choke 


Special  Form  of  Loose  Coupler  Provided  with  Five  Coils,  for  Use  with  Regenerative  and 
Wireless  Telephone  Audion  Circuits  Here  Described. 


With  all  the  above  circuits  so  far  de- 
scribed, it  will  be  noticed  that  the  regenera- 
tive coupling  is  accomplished  in  the  an- 
tenna circuit,  thereby  amplifying  the  in- 
coming radio  frequency  oscillations  and 
therefore  producing  maximum  amplification 
without  the  loss  of  any  feeble  currents  due 
to  coupling  in  the  secondary  oscillatory  cir- 
cuits, which  means  of  regeneration  of  in- 
coming signals  is  accomplisht  with  pres- 
ent forms  of  circuits.  Thus,  it  is  seen  that 
direct  results  and  better  efficiency  can  be 
accomplisht  with  the  circuits  described. 

Fig.  6  outlines  a  circuit  similar  to  Fig.  5 
in  which  the  plate  of  the  first  vacuum  tube 
is  coupled  magnetically  thru  coils  L4  and 
Lc.    The  purpose  of  another  vacuum  tube 


coil  is  used  to  prevent  high  frequency  cur- 
rents from  the  plate  circuit  entering  the 
generator.  Modulation  is  accomplisht  by 
shunting  a  telephone  transmitter  T,  thru 
a  resistance  R  and  battery  B  across  the 
grid  and  filament  of  the  tube,  as  indicated. 

Another  successful  circuit  is  shown  in 
Fig.  8  and  voice  modulation  in  this  circuit 
is  accomplisht  by  coupling  the  telephone 
transmitter  thru  an  induction  coil  I,  com- 
prising coils  L3  and  L4.  The  primary  L4 
is  connected  to  the  transmitter  and  battery 
B,  as  shown.  The  modulated  wave  is  im- 
prest upon  the  grid  in  the  vacuum  tube, 
which  wave  is  superimposed  upon  the  main 
radio  frequency  oscillations. 

(Continued  on  page  76) 


Two  Stage  Audion  Amplifier,  the  Circuit  of  the  Second  Audion  Being  Magnetically  Coupled 
to  the  First  Audion  Circuit.    Amplifying  Power  1,000  Times  and  Better. 
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ire 


One  of  the  giant  wireless  towers  which  keeps  us  in 
constant  communication  with  Europe 


Free  Instruments 


Ten  Weeks 

We  teach  you  in  your  own  home  during  your  spare  time) 

Thousands  of  operators  needed  for 

America' s  Merchant  Marine 

The  age  of  wireless  is  here.  The  experimental 
stage  has  passed.  Wireless  now  equals  in  impor- 
tance telegraphy,  and  telephony.  It  has  assumed 
its  place  among  the  great  commercial  industries  of 
the  earth.  So  rapid  has  been  the  development  and 
growth  of  wireless  in  recent  years  that  there  has 
been  left  in  its  wake  a  tremendous  shortage  of  oper- 
ators. Actually  thousands  upon  thousands  are  now 
needed  for  permanent  "peace  time"  positions  offer- 
ing wonderful  opportunities  for  advancement. 

Earn  up  to  $200  per  month 

In  the  short  period  of  ten  weeks  we  can  make  of  you  a 
wireless  operator,  a  man  with  a  profession,  independent, 
and  not  subject  to  the  rise  and  fall  of  wages  in  the  labor 
market.  Salaries  are  as  high  as  $200  per  month.  There  is 
a  position  in  the  merchant  marine,  the  army,  the  navy,  or 
a  land  station,  awaiting  everyone  completing  our  course. 
We  give  you  this  training  at  home,  by  mail,  in  your  spare 
time.  It  is  not  necessary  for  you  to  lose  any  time  from 
vour  work  to  take  the  course. 


While  a  student  of  our  course,  we  present  absolutely  FREE  to  every  student 
enrolling  with  us  a  Standard  Set  of  Instruments  (the  same  as  used  by  the 
Government  in  testing  applicants  for  first  grade  commercial  licenses).  This 
machine  sends  and  records  messages. 

Travel  the  world  over  or  locate  at  a 
land  station  in  America. 

America  is  spending  billions  of  dollars  on  the  mightiest  navy  and  merchant 
marine  in  the  world.  Practically  all  vessels  are  being  equipped  with  wireless 
apparatus  of  the  most  up  to  date  type.  Thousands  of  operators  are  needed 
now.  The  field  affords  a  wonderful  opportunity  for  the  man  who  starts  now 
to  master  wireless. 

Our  students  actually  pass  the  com- 
mercial examination  in  ten  weeks  or 
less* 


Get  your  instruction 
from  the  Nation's 
Capitol.  Our  course 
is  endorsed  by  officials 
of  the  U.  S.  Govern- 
ment. 


The  National  Radio  Institute,  headed  by  au- 
thorities who  have  been  closely  allied  with  gov- 
ernmental training  of  students,  has  perfected 
an  easily  mastered  course  in  wireless  telegraphy 
whereby  students  are  taught  completely  in  ten 
weeks,  either  here  in  Washington  at  our  large 
residence  school  or  at  home  by  mail.  Many  of 
our  students  are  ready  to  take  up  actual  wire- 
less work  in  much  less  time.  The  course  is 
founded  on  actual  practice,  hence  the  rapid 
progress  of  the  student. 


NATIONAL  RADIO  INSTITUTE 

Dept.  W 

14th  and  U  Streets,  N.  W.  Washington,  D.  C. 


A  Valuable  Book  Free 

Our  booklet.  "Wireless — The  Opportunity  of  Today 
and  the  Greatest  Field  of  the  Future,"  gives  you 
complete  information  in  regard  to  our  course,  the  quick 
and  easy  methods  by  which  you  can  master  wireless 
and  other  important  facts  you  should  know.  It  is 
free.  Just  mail  the  coupon.  No  obligation  whatever  on 
your  part. 

 FREE  COUPON   

NATIONAL   RADIO  INSTITUTE, 

Dept.  W,  Washington.  D.  C. 

Send  me.  free  of  charge,  your  booklet  "Wireless 
— The  Opportunity  of  Today  and  the  Greatest  Field 
of  the  Future."  with  full  particulars  regarding  youv 
famous  10  weeks'  Home  Study  Course,  and  your 
Special  Free  Instruments  Offer. 

Name   

Address  

Town   ft-ite   
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TWO  TYPES  OF  MICA  TRANSMITTING  CONDENSERS  SUITABLE  FOR 
MODERN  AMATEUR  APPARATUS.    21000  VOLTS.    .004  MFD. 

Make  Your  Wireless  Apparatus  Send  Further 

Last  Longer  and  Work  Better 

The  wireless  amateur  and  experimenter  is  once  more  busy  constructing 
apparatus  for  use  the  moment  that  orders  go  forward  allowing  amateur 
stations    to  open. 

The  kind  of  apparatus  you  used  before  the  war  doubtless  answered  your 
purpose  nicely,  but  just  consider  the  tremendous  advancement  made  in  the 
art  during  the  past  two  years  and  you  will  appreciate  your  modern  apparatus 
must  contain  several  new  types  of  equipment  to  bring  it  up  to  date. 

DUBILIER 

MICA  CONDENSERS 

proved  their  real  worth  in  the  Navy,  the  Signal  Corps,  and  as  a  part  of  the  equipment  of 
the  fighting  Airplanes  both  here  and  abroad  since  1916. 

You  can  now  purchase  a  genuine  DUBILIER  MICA  CONDENSER  for  your  new  set  for  any 
voltage  and  capacity.    They  replace  Leyden  Jars  with  greater  efficiency  and  without  brush 
discharge  and  with  negligible  losses.    They  are  compact  and  indestructible. 
Made  in  any  capacity  and  up  to  1,000,000  volts.     Special  condensers  supplied  for  ex- 
perimental work. 

Used  in  practically  every  Government  installation. 

DUBILIER  MICA  CONDENSERS  are  now  ready  for  your  use. 

Type  A  Navy  Type 

.002 — 21000  volts  $11.00  $18.00 

.004 — 21000  volts   20.00  35.00 

DUBILIER  CONDENSER  CO.,  Inc.,  217  Centre  St.,  New  York 

For  Great  Britain,  Address  DUBILIER  CONDENSER  COMPANY,  Ltd., 
1  &  3  Stephen  St.,  London,  W.  I.,  England 


Boys!  You  Can  Make  Your,  Own  Electrical  Ap- 
paratus with  the  aid  of  these  wonderful  books 
Home-made  Electrical  Apparatus 

By  A.  M.  Powell 

Three  wonderful  big  books,  chuck  full  of  just  the  sort  of  information 
jou  have  been  looking  for  and  at  a  price  within  reach  of  your  pocket  book. 
Each  volume  is  printed  on  heavy  paper,  contains  75  pages  and  over  60 
illustrations,  complete  working  drawings  for  making  every  sort  of  electrical 
apparatus.  Written  so  you  can  understand  them.  The  price  is  only  25 
cents  per  copy — practically  the  cost  of  publication.  See  partial  table  of 
contents  below  and  order  now.    The  supply  is  limited. 

Vol.  I  Contains  working  drawings  and  directions  for  making  all  sorts  of  Static  Ma- 
chines. Static  Apparatus,  Home-made  Batteries,  Storage  Cells,  Transformers,  Kectl- 
flers,  etc. 

Vol.  II  contains  working  drawings  and  directions  for  all  sorts  of  Voltmeters,  Am- 
meters. Galvanometers,  Switches.  Rheostats.  Telegraph  Keys.  Sounders,  Telephones, 
Shocking  Coils.  Spark  Coils,  Experiments,  etc.,  etc. 

Vol.  Ill  contains  working  drawings  and  directions  for  making  all  sorts  of  Dynamos. 
Motors,  Electric  Engines,  Miniature  Lighting  Plants.  Wireless  Telegraph  Apparatus, 
Tesla  Coils.  Wireless  Telephone.  Electroplating,  Experiments,  etc..  etc. 
Any  of  these  wonderful  books  will  be  sent  to  you  postpaid  for  25  cents. 

1  COLE  &  MORGAN,  Inc.,  Publishers  and  Booksellers 
P.  O.  Box  473,  C.  H.  Sta.,  New  York  City 


Atlantic  City's  Newest 
Fire-Proof  Hotel 

Ocean  Front.  Unusually  attractive 
during  the  Autumn  and  Winter  sea- 
sons. 

American  and  European  Plans 

Luxurious  lobbies,  spacious  verandas  and  sun  parlors  overlooking  the  ocean. 
Charming  afternoon  musicales  and  evening  concerts.  A  palatial  residence 
for  those  seeking  rest  and  recreation.  Sea  water  baths.  Fireproof  garage. 
Illustrated  booklet  sent  on  request. 


NEW    REGENERATIVE  VACUUM 
TUBE  CIRCUITS. 

(Continued  from  page  74) 
Another  circuit  to  accomplish  the  same 
result  as  above,  is  indicated  in  Fig.  9,  in 
which  case  the  oscillations  are  started  thru 
the  coupling  coil  M  and  the  voice  modula- 
tion imprest  upon  the  grid  circuit  is  ac- 


First  Form  of  Radiotelephone  Transmitting 
Circuit,  Utilizing  an  Audion,  of  Interest  to 
Amateurs. 

complished  thru  the  telephone  induction 
coil  whose  secondary  is  connected  thru  the 
grid  and  one  leg  of  the  coupling  coil  M, 
and  the  other  to  the  main  oscillatory  coil 
inductance  Li.  The  primary  of  the  induc- 
tion coil  is  connected  with  the  microphone 
and  battery  as  indicated.  Tuning  is  ac- 
complished with  condenser  Ci,  which  is  in 
the  oscillatory  circuit  GLi.    Energy  trans- 


Second     form     of    Audion  Radiotelephone 
Transmitter  with  Magnetically  Coupled  Mod- 
ulating Circuit. 

ferred  to  the  antenna  circuit  is  accomplished 
thru  the  plate  inductance  L2,  inductively 
coupled  to  the  antenna  inductance  L3.  To 
reduce  the  impedance  of  the  grid  circuit 
due  to  the  high  inductance  of  the  secondary 
of  the  telephone  induction  coil,  it  is  neces- 
sary to  shunt  a  capacity  C2  of  considerable 
magnitude  to  overcome  this  excess  im- 
pedance. 


Third    Form    of    Audion    Transmitter  for 
Radiotelephony. 
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PUTTING  IT  OVER  ON  FRITZ. 

(Continued  from  page  22) 

see  the  sector  thus  marked  c"t — by  triangu- 
lation  the  position  of  every  wireless  sender 
could  be  ascertained — abandoned.  This 
prediction  came  true  every  time,  and  tho  the 
secret  was  guarded  jealously  during  the 
war,  it  now  can  be  let  out,  as  Germany  is 
harmless,  and  every  other  nation  knows 
just  how  the  prophecy  was  made. 

It  was  not  often  that  the  Germans  kept 
Allied  brains  working  overtime  on  a  puzzle. 
In  a  single  instance,  however,  the  Huns 
thought  up  a  devilishly  clever  plan  for  get- 
ting secret  information  into  Germany.  This 
was  called  for  weeks  and  weeks  the 
"Nauen-Madrid  Buzz." 

Nauen,  of  course,  was  the  official  German 
Government  wireless  station,  while  in 
Madrid,  Spain,  was  situated  a  station  ca- 
pable of  sending  messages  to  any  part  of 
the  German  empire  in  Europe.  During  all 
the  months  of  the  war  in  which  direct 
communication  between  Germany  and  the 
outside  world  was  practically  severed  offi- 
cial war  bulletins  and  "inspired"  news  came 
out  from  Nauen  thru  Madrid.  The  latter 
station  sent  back  neutral  news  and  views  ofi 
the  war. 

In  the  spring  of  1917,  however,  came  a 
queer  development.  Every  now  and  then 
Nauen  would  seem  to  be  badly  bothered  by 
"static"  or  by  some  imperfection  in  the 
sending  apparatus.  The  station  would  emit 
an  unintelligible  buzz,  like  unto  no  message 
known  to  operators.  This  was  regarded 
with  grave  suspicion  by  the  Allied  intelli- 
gence departments,  and  when  Madrid 
started  the  same  thing  a  whole  corps  of 
military  wireless  detectives  were  assigned 
to  the  problem.  No  one  doubted  that  this 
was  some  new  form  of  communication,  but 
what  on  earth  could  anyone  make  out  of 
that  continuous  buzz? 

Weeks  past  with  no  light  on  the  ques- 
tion. The  two  stations  had  grown  bolder 
and  were  using  the  buzz  constantly.  Valu- 
able information  leaked  to  the  enemy,  and 
it  w^s  made  practically  certain  that  the 
"buzz"  was  responsible. 

The  mystery  was  solved  by  the  help  of  a 
lucky  accident.  The  technique  of  studying 
every  code  wireless  message  of  the  enemy 
had  been  to  take  down  the  sounds  of  the 
spark  on  a  cylinder  phonograph  record ; 
this  gave  the  intelligence  officer  an  accurate 
reproduction  at  any  time  he  desired.  On 
the  occasion  mentioned  an  officer  had  been 
trying  to  establish  some  basis  of  similarity 
between  several  of  the  records  without  suc- 
cess, when  his  machine  ran  down.  As  the 
needle  grated  to  a  stop  on  the  cylinder  the 
officer  sat  up  suddenly.  He  thought  he 
detected  something  that  sounded  just  a 
little  like  a  message ! 

He  wound  the  phonograph  and  turned 
its  speed  indicator  down  so  that  the  record" 
revolved  only  a  few  times  a  minute.  Then 
he  applied  the  needle  again.  Aha !  There 
was  something  there! 

Tho  this  arrangement  gave  him  insuffi- 
cient to  enable  him  to  solve  a  code,  he  had 
the  idea.  Next  the  phonograph  cylinder 
was  attached  to  a  motor,  revolving  at  three 
hundred  revolutions  a  minute,  and  several 
records  taken  at  high  speed  of  the  peculiar 
buzz.  When  these  records  were  re-run  at 
moderate  speed  it  was  simple ;  the  messages 
were  decoded  in  an  hour  and  were  found 
to  be  questions  and  answers  on  topics  the 
Germans  were  not  even  supposed  to  know 
existed ! 

The  method  used  by  the  Germans  and  by 
the  Madrid  operator  had  been  simply  to 
punch  in  the  message  on  a  perforated  paper 
roll.  Then  running  this  thru  the  sending 
equipment  at  high  speed  the  message  had 
gone  into  the  ether  waves  at  too  rapid  a 
rate  to  be  caught  by  ordinary  methods.  At 
the  other  end  the  receiving  station  used  the* 
phonograph  equipment  to  catch  and  record 
the  message. 


Brandts   "Superior"  Head  Set,  com- 
plete with  head  band,  $6.    A  profession- 
al set  within  the  means  of  every  ama- 
teur.   2000  ohms. 


Five  Points  of 

BR ANDES 

Superiority 

Brandes  wireless  headsets 
score  100%  on  the  five  factors 
that  determine  the  efficiency 
and  value  of  receivers  for 
both  professional  and  amateur 
use. 

Sensitiveness:  Brandes  receivers  do  more  than  make  weak  signals  audible;  they 
make  them  readable, — clear  and  sharp  This  is  because  both  receivers  are  exactly 
matched  in  toi\e. 

Dependability:  Made  by  hand  by  an  organization  which  manufactures  wireless 
receivers  only,  carefully  measured  by  a  micrometer  for  exact  construction,  and 
tested  against  a  standard  receiver — Brandes  headsets  can  be  counted  upon  for 
absolute  dependability  under  every  condition. 

Lightness:  Because  Brandes  headsets  were  first  designed  for  professionals,  they 
are  so  made  that  they  can  be  worn  long  hours  without  discomfort. 

Service:    With  ordinary  care,  Brandes  receivers  give  service  indefinitely.  Hun- 
dreds of  owners  would  not  exchange  sets  several  years  old  for  new  ones. 
Appearance:    Compact  in  size,  correct  in  head  band  design,  with  an  orderly  ar- 
rangement of  cords,  and  made  from  the  finest  materials,  Brandes  headsets  have 
a  handsome,  efficient  appearance. 

Booklet  "E"  will  be  sent  upon  receipt  of  4c  in  stamps. 

C.  BRANDES,  Inc.  ^SHIy00N,|ODcf?f 


Complete  line  of  Brandes  receivers  for  those  in  Western  States  and  Pacific 
Coast.     Catalogue  "E"  on  request. 
Balboa  Building  FORD  KING  San  Francisco,  Cal. 


Commercial 
Telegraph  Apparatus 
<  Bargains 


Standard  twenty  ohm  (PO00 
Telegraph  Sounders  at  «P"each 

Standard    Telegraph  125 

Keys  at  leach 

110  Volt  A  C. 

Dynamos  ■  _ 

Three  Bar   leach 

Four  Bar   2gach 

Five  Bar .   2  ^ch 

For  other  bargains  see  pages  90  &  91 

Skinderviken  Telephone  Equipment  Co. 

Abbreviated  Address 

STECO-21 1 8-21 36  N.  Clark  St.  CHICAGO 


TELEGRAPHY 

Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly,  BIG  WAGES  NOW  PAID, 
some  of  our  recent  graduates  procuring  $138.00  per 
month  tostart.  Great  opportunities  for  advancement.  Our 
school  the  oldest  and  largest— annua!  enrollment  600  students . 
Endorsed  by  rail  way, telegraph, wireless  and  government  offi- 
cials. Expenses  low— chance  to  earn  part.Catalag  free. Write. 

DODGE'  INSTITUTE,    22nd  St.  Valparaiso,  In<L 


■a--  deforest  -££,£5 

— WIRELESS-x-2 
-iQ^  SYSTEM  ^"5* 

<4T 


De  Forests  New  Catalog 

illustrating  and  describing  the  very 
latest  and  best  in 

RADIO  APPARATUS 

For  Discriminating  Users 

is  ready  for  mailing.  Complete  in- 
formation regarding  the  De  Forest 
"Unit"  Set,  "Honey  Comb"  Coils 
(a  radical  departure  from  previous 
forms  of  apparatus),  variable  air 
and  fixed  condensers,  wavemeters, 
variometers,  detectors,  etc.,  will  be 
sent  upon  receipt  of  10c  to  defray 
postage. 

De  Forest  Radio  Tel.  &  Tel.  Co. 

1391  Sedgwick  Ave.  New  York  City 
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LEARN  TELEGRAPHY 

WITH  THE  OMNIGRAPH 


The  Omnigraph  Went  to  War  — 
But  It's  Home  Again 

During  the  war,  scarcity  of  material  and  orders  from  the  Government  and  from  the  leading  Uni- 
versities, Colleges,  Telegraph  and  Technical  Schools,  closely  connected  with  the  Govt,  in  teaching 
the  Codes,  made  it  impossible  for  us  to  make  prompt  shipments  to  individuals  and  to  the  trade. 

We  are  now  filling  all  orders  promptly. 
The  Omnigraph  Automatic  Transmitter  will  teach  you  the  Continental  and  the  Morse  Codes,  at 
home,  in  half  the  usual  time  and  at  the  least  possible  expense. 

THE  OMNIGRAPH,  connected  with  your  Buzzer,  or  with  Buzzer  and  Head  Phones  or  with  Sounder, 

will  send  you  unlimited  Wireless  or 
Morse  Code  messages,  by  the  hour 
and  at  any  speed  you  desire.  Im- 
possible to  anticipate. 
We  offer  the  Omnigraph  as  a  positive 
success  and  with  the  strongest  of  en- 
dorsements. It  has  been  adopted  by 
the  U.  S.  Government,  Department  of 
Commerce,  and  is  used  to  test  all 
operators  applying  for  Radio  licenses. 
Many  leading  Telegraph  Schools  use 
The  Omnigraph  to  send  to  their  stu- 
dents in  preference  to  hand  sending. 
Ask  us  for  their  names  if  you  so  de- 
sire. We  have  hundreds  of  unsolicited 
testimonials  and  with  permission  we 
are  publishing  one  of  them. 

205   New  Jersey  Ave., 
Anglesea,  New  Jersey, 
Feb.  2  0th.  1918. 

The  Omnigraph  Mfg.  Co.. 

39  Cortlandt  St..  New  York  City. 
Dear  Sirs: — In  reply  to  your  letter  of  19th  inst..  I  am 
GLAD  to  give  you  permission  to  use  my  previous  letter 
in  any  way  you  see  fit. 

Two  weeks  ago  I  could  not  receive  enough  Morse  to 
understand  what  a  person  was  saying  but  today  I  can 
receive  about  ten  words  per  minute  on  my  Typewriter 
when  the  OMNIGRAPH  is  sending. 

I  have  a  First  Grade  Commercial  Radio  Operator's 
License  and  am  using  the  OMNIGRAPH  to  better  my 
receiving  and  to  fit  me  fa-  land  telegraphy. 

Wishing  you  the  best  of  success  for  the  future,  I 
remain. 

Very  truly  yours, 
(Signed)  Thomas  W.  Braidwood,  Radio  :;  U  Z. 

Pres.  Cape  May  County  Radio  Asso. 

If  you  are  a  beginner,  it  will  make  you  an  operator  in  the  shortest  possible  time. 
If  you  are  already  an  operator,  the  OMNIGRAPH  will  make  you  a  better  one. 

Send  for  free  catalog  describing  3  different  models — $9.00  to  $23.00 — or  order  direct  through  your  Electrical 
Dealer.    We  sell  the  Omnigraph  under  the  strongest  of  guarantees — you  must  be  satisfied  or  your  money  back. 

THE  OMNIGRAPH  MFG.  CO.,    39  L.  Cortlandt  St.,    New  York 

How  did  you  learn  to  talk?     By  listening. 
JUST  LISTEN, — THE  OMNIGRAPH  WILL  DO  THE  TEACHING 


205  New  Jersey  Ave., 
Anglesey,  New  Jersey. 
Feb    17th.  11)10. 

The  Omnigraph  Mfg.  Co., 

3  9  Cortlandt  St..  New  York  City. 
Dear  Sirs: — Received  my  Omnigraph  No.  2  with  a  set 
of   Morse  and  an  extra  set  of  Continental  Dials  and 
wish  to  thank  you  fur  your  prompt  shipment. 

Five  minutes  after  I  had  received  the  box.  I  had  it 
unpacked  and  working,  1  cannot  praise  it  too  much 
and  a  friend  of  mine  as  soon  as  hr  heard  it.  said : 
"Why,  man,  that  sends  PERFECT  Morse  and  Wire- 
less." I  will  give  you  all  the  praise  that  I  can.  I 
myself  doubted  that  the  machine  would  do  all  you 
stated  but  it  does  all  you  stale  AND  THEN  SOME. 

Hoping  to  be  of  help  to  you  and  wishing  you  the  best 
of  success  in  your  business,   1  remain 
Very  truly  yours, 

(Signed)    Thomas  W.  Braidwood. 
Pres.  Cape  May  County  Rad.o  Asso. 


HI  TPK^Q  BIG  300  pp- 

U'^J^JV  O  Wireless  &  Electrical 


Catalog  is  now  as  it  always  has  been,  the  largest  and  most 
complete  and  dependable  Wireless  Catalog  published.  Mailed 
for  12c  in  stamps  or  coin  which  may  be  deducted  on  first  order 
of  one  dollar.  Catalog  not  sent  otherwise.  This  catalog  costs  us 
twice  the  price  of  other  catalogs. 

Everything  in  wireless  worth  z^hilc  is  listed  in  this  catalog.  The  experienced  amateur  will  tell 
you  to  see  our  catalog  before  buying.  You  are  thereby  insured  against  an  unwise  purchase.  It 
is  the  Beacon  Light  to  guide  you  right  in  the  selection  of  your  wireless  apparatus.  No  bigger  or 
better  values  are  obtainable  elsewhere.     Send  for  revised  price  list.     It  is  yours  for  the  asking. 

THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


MAGNETIC 
RECTIFIER 

Patented 
April  IS,  1916 


THE  F-F  BATTERY  BOOSTER 

For  Home  Charging  and  Service  Stations 

The  wireless  ban  will  soon  be  lifted,  and  it  is  time 
to  figure  what  Rectifier  you  need  to  charge  your  bat- 
tery.   The  F-F  Outfit  is  furnished  for  either  S.  C.  or 
D.  C.  current  and  attaches  to  any  light  socket,  making 
a    convenient,    simple,    economical,    and  reliable 
home  charging  situation. 

The  battery  must  be  charged  often  to  main- 
tain a  high  point  of  efficiency  and  keep  the  plates 
above  the  critical  sulphation  point.  This  will  pro- 
long indefinitely  their  life  and  usefulness. 
Write  for  Bulletin  No.  12. 

The  France  Manufacturing  Company 
Cleveland,  Ohio 


NUMBER  2 


IF  you  have  ever  stopped  to  figure  out 
the  terrific  cost  involved  in  publishing 
a  magazine,  and  the  small  amount  of 
money  that  you  pay  for  your  issue  each 
month,  you  probably  wonder  how  a  pub- 
lisher can  afford  to  give  you  as  much  as 
he  does.  If  it  were  not  for  the  advertising 
carried,  he  could  not  do  it.  Your  20c 
would  not  buy  a  magazine  one-half  the 
size,  or  quality,  of  the  "Experimenter"  un- 
less that  magazine  were  supported  by  the 
advertisers  who  use  its  columns  every 
month. 

The  Electrical  Experimenter,  especially, 
costs  a  vast  sum  of  money  every  month  to 
produce.  The  magnificent  wash  drawings 
and  expensive  cuts  that  you  see  in  every  is- 
sue and  which  have  made  the  "Experi- 
menter" famous  are  only  one  of  the  many 
items  that  makes  the  publishing  of  your 
magazine  a  severe  and  heavy  strain.  The 
price  you  pay  for  your  copy  helps  to  meet 
part  of  this  expense,  but  the  advertisers 
foot  the  most  of  the  bills.  Don't  let  that 
fool  you,  however.  They  are  not  doing  it 
for  any  love  of  the  "Experimenter" — it  is 
a  business  proposition  with  them.  Each 
and  every  one  have  something  that  they 
feel  is  of  interest  to  you.  Perhaps  it  is  a 
piece  of  merchandise  that  they  want  to  sell ; 
a  new  wireless  outfit,  a  correspondence 
course  that  they  know  will  improve  your 
mind  and  equip  you  to  earn  more  money; 
maybe  it  is  a  book  or  a  novelty  that  you 
would  enjoy  having;  but,  whatever  it  is, 
they  are  willing  to  pay  their  good  money  to 
support  the  magazine  in  order  that  the 
magazine  can  print  their  advertisements. 

The  more  advertisers  we  have,  the  more 
income  there  is  each  month,  and  the  pub- 
lishers of  the  Electrical  Experimenter  have 
committed  themselves  to  putting  back  into 
the  magazine,  in  enlarging  its  size,  and 
improving  its  articles,  and  its  drawings, 
every  penny  that  comes  in  through  the  cir- 
culation or  advertising.  You  will  notice 
that  with  this  issue  eight  more  pages  of 
pure  text  have  been  added,  making  this 
number  the  biggest  ever  published.  This 
was  made  possible  by  the  big  increase  in 
advertising  during  the  past  few  months. 
You  cun  help  the  work  along  and  make  the 
magazine  still  larger  and  better,  if  you  will 
purchase  what  you  need  and  the  things  you 
require  in  your  work  or  for  your  pleasure, 
from  the  advertisers  who  are  helping  you. 
Read  what  they  have  to  say  in  every  issue, 
and  when  you  want  anything,  no  matter 
what  it  is,  look  it  up  in  the  .advertising 
columns  of  the  "E.E."  and  send  your  or- 
ders to  those  firms  who  are  helping  give 
you  a  magazine  that  you  would  not  want  to 
do  without. 

Live  concerns  that  advertise  sell  better 
goods  and  at  a  cheaper  price,  quality  con- 
sidered, than  unknown  firms  who  persist 
in  "hiding  their  light  under  a  bushel."  Next 
month  I  will  tell  you  the  real  reasons  why 
the  quality  of  any  advertised  article  has 
to  be  the  very  best  and  show  you  why  you 
should  patronize  your  own  advertisers  for 
this  one  reason,  if  for  no  other. 


Advertising  Manager. 
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Mesco  Telegraph 
Practice  Set 

For  Learning  Telegraph  Codes 


The  Practice  Set  comprises  a  regular  tele- 
graph key,  without  circuit  breaker,  a  special 
high  pitch  buzzer,  one  cell  Red  Seal  Dry 
Battery,  and  four  feet  of  green  silk  covered 
flexible  cord. 

The  key  and  buzzer  are  mounted  on  a 
highly  finished  wood  base,  and  three  nickel 
plated  binding  posts  are  so  connected  that  the 
set  may  be  used  for  five  different  purposes. 
List  No.  Price 
342  Telegraph  Practice  Set,  with  Bat- 
tery and  Cord  $3.24 

Weighs  4  lbs.  packed. 

Price  does  not  include  postage. 
MESCO    ^ "m^m,,,'nn  ^racl'ce  Set  lor  learning  Ihe  Morse 


and  Continental  Visual  and  Audible  Codes 


This  outfit  is  the  only  reliable  instrument  which 
will  enable  students  to  become  proficient  operators 
in  the  U.  S.  Naval  Service,  because  it  is  equipped 
with  a  buzzer  and  miniature  lamp  enabling  the 
user  to  master  both  the  visual  and  audible  signals 
quickly. 

List  No.  52 — Practice  Set  with  Red  Seal  Bat- 
tery and  Cord  $4.05 

Weighs  4  lbs.  packed.   Price  does  not  Include  postage. 

Send  for  the  New  Edition  of 
Our  Catalog  W28 

It  is  pocket  size,  contains  264  pages,  with  over 
1.000  Illustrations,  and  describes  in  plain,  clear 
language  all  about  Bells,  Push  Buttons.  Batteries, 
Telephone  and  Telegraph  Material.  Electric  Toys. 
Burglar  and  Fire  Alarm  Contrivances.  Electric  Call 
Bells.  Electric  Alarm  Clocks.  Medical  Batteries, 
Motor  Boat  Horns.  Electrically  Heated  Apparatus, 
Battery  Connectors.  Switches.  Battery  Gauges, 
Wireless  Telegraph  Instruments,  Ignition  Supplies, 
etc. 

Send  for  the  Catalog  Now 

Manhattan  Electrical 
Supply  Co.,  Inc. 

NEW  YORK:  CHICAGO:  ST.  LOUIS: 

17  Park  Place       114  S.  Wells  St.       1106  Pine  St. 
San  Francisco  Offire:  604  Mission  St. 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a  minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a  gentle  massage. 
Can  be  used  with  or  without  electric  current. 

AD  users  of  the  Lek-Tro-Shav  speak  weD  of  it 

A  barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A  home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.    Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  ill 
effects  as  I  .usually  get  from  another  razor." 
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clean  cut,  due  to  the  shears.  Since  new- 
wool  is  distinctly  elastic,  there  is  a  certain 
amount  of  give  to  the  fibers  when  subjected 
to  tension.  In  the  case  of  wool  that  has 
been  scoured  and  dyed,  the  elasticity  has 
somewhat  decreased,  the  fibers  becoming 
considerably  firmer.  If  subjected  to  tension 
and  rupture,  the  break  has  the  appearance 
of  a  fracture,  like  a  bone. 

Referring  to  Figs.  9  to  18,  inclusive,  Fig.  9 
shows  shoddy  made  from  new,  fine,  blue 
worsted  clips.  Notice  the  great  variety  of 
broken  ends  of  fibers,  and  also  the  tendency 
of  the  fibers  to  split  or  tear  lengthwise.  The 
fibers  showing  the  side  breaks  are  evidently 
due  to  a  tearing  action  of  the  shoddy  ma- 
chine. 

Fig.  10  is  a  shoddy  made  from  new.  fine, 
black  worsted  clips.  Here  again  may  be 
noticed  their  peculiar  terminal  fractures, 
where  the  fiber  has  been  pulled  asunder. 
One  of  the  fibers  has  a  number  of  spines 
projecting  from  it.  These  so-called  spines 
are  really  the  fiber  cells,  which,  no  doubt, 
were  loosened  by  the  tension  on  the  fibers 
in  the  machine.  Note  that  both  Figs.  9  and 
10  represent  new  wool  that  has  been  simply 
mechanically  reduced  to  shoddy,  and  at  no 
time  carbonized. 

Fig.  11  is  shoddy  made  from  carbonized 
brown  serge.  Here  it  may  be  seen  what  in- 
dicates the  brittle  character  of  the  fiber,  de- 
void of  elasticity.  The  breaks  of  the  fibers 
are  seen  to  be  quite  abrupt. 

Fig.  12  is  a  shoddy  made  from  brown 
serge  that  has  been  carbonized  and  subse- 
quently stript.  The  abrupt  character  of  the 
breaks  is  plainly  noticeable,  while  at  the 
same  time  the  fibrils  comprising  the  body 
of  the  wool  fiber  are  very  distinct.  Their 
presence  may  be  attributed  to  the  chemical 
action  of  the  stripping. 

Fig.  13  shows  fibers  made  from  blue  serge 
that  had  been  first  carbonized,  then  stript, 
and  afterwards  dyed  green.  Here  again  we 
notice  the  tendency  to  break  longitudinally, 
and  where  a  terminal  break  occurs,  the 
fibrils  appear  distinctly. 

Fig.  14  is  shoddy  from  the  same  batch 
as  that  shown  in  Fig.  12,  except  that  it  has 
been  dyed  a  full  red.  Here  we  notice  that 
one  of  the  fibers  has  been  split  longitudinal- 
ly, while  the  other  three  fiber  terminals 
show  break  characteristics  that  indicate  the 
brittleness  of  the  stock. 

Fig.  15  was  originally  a  brown  serge  that 
had  been  carbonized,  then  stript,  after- 
wards dyed  a  deep  orange,  and  finally  gar- 
neted.  A  great  majority  of  the  breaks  of 
fibers  in  this  sample  are  extremely  abrupt. 
There  appears  to  be  no  longitudinal  rup- 
tures, and  this  seems  to  indicate  little  or 
no  elasticity.  Even  the  fibrils  do  not  show 
plainly. 

Fig.  16  is  a  shoddy  made  from  brown 
serge  that  has  been  carbonized,  stript  and 
dyed  an  olive  shade.  Here  again  we  see 
the  abrupt  fractures  of  the  fiber  and  a  ten- 
dency to  longitudinal  splitting.  The  fibrils 
are  entirely  wanting. 

Fig.  17  is  a  shoddy  made  from  various 
knit  goods  of  different  colors  that  were  first 
carbonized,  then  stript,  and  afterwards  dyed 
blue,  producing  finished  colors  of  varied 
hues.  The  fibers  show  a  rather  curious  side 
abrasion;  a  form  of  mutilation  that  ap- 
pears to  be  quite  common  in  this  lot  of 
shoddy. 

Fig.  18  is  a  shoddy  made  from  serges  that 
were  carbonized,  stript  and  dyed  a  deep  ma- 
roon. It  will  be  seen  that  the  tendency  of 
some  of  the  fibers  is  to  split  longitudinally. 
The  terminal  shown  is  characteristic  of 
a  fiber  pulled  apart  lengthwise,  when  the 
fibrils  have  a  tendency  to  separate,  forming 
a  brush-like  head. 

The    various    characteristics    above  re- 
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ferred  to,  and  illustrated,  will  serve  to 
draw  attention  to  what  one  must  look  for 
in  an  examination  of  cloth  that  is  believed 
to  contain  shoddy.  In  masses  of  shoddy 
such  as  are  usually  taken  for  microscopic 
examination,  there  will  always  be  found 
many  short  fibers  due  to  mechanical  break- 
ing of  long  fibers,  but  to  separate  them  is 
an  operation  of  great  delicacy,  tho  yielding 
results  of  no  value. 

THE  "BURNING"  TEST 

Vegetable  fibers  may  be  readily  distin- 
guished from  animal  fibers  by  burning. 
Animal  fibers,  such  as  Wool  and  Silk 
give  off  the  smell  of  burnt  horn.  They 
do  not  fire  like  vegetable  fibers,  but  cease 
to  burn  when  removed  from  the  flame, 
and  the  burnt  portion  curls  up,  forming  a 
hard  cinder  at  the  end  of  the  thread. 
Vegetable  fibers,  on  the  other  hand,  give 
off  a  slight  smell  of  burnt  wood  when 
ignited.  They  burn  away  very  rapidly 
with  a  flash,  leaving  no  hard  cinder,  but 
a  white  or  gray  ash  only.  The  above 
tests  broadly  distinguish  vegetable  from 
animal  fibers,  but  further  chemical  exam- 
ination is  necessary  to  distinguish  mix- 
tures of  any  of  them  when  woven  into 
cloth.  (  See  Fig.  19.) 

Referring  again  to  Figs.  1  (Cotton)  and 
4  (Linen)  we  can  readily  distinguish  the 
difference  by  means  of  the  microscope  as 
shown.  If  the  fabric  is  without  starch,  oil 
makes  linen  translucent  and  cotton 
opaque.  The  finish  must  be  washed  out  of 
highly  finished  materials  before  this  test 
can  be  used. 

A  test  to  distinguish  between  linen  and 
cotton,  which  only  an  expert,  or  at  least  a 
person  having  quite  some  experience,  can 
perform,  consists  of  what  is  known  as  the 
"tearing"  test.  The  linen  weaves  in  general 
are  more  difficult  to  tear  than  cotton.  The 
torn  ends  of  the  linen  threads  appear  un- 
even in  length  and  the  individual  fibers  are 
twisted  in  every  direction.  The  sound  of 
tearing  linen  is  shrill,  and  that  of  cotton 
dull  or  muffled. 

An  easy  way  to  distinguish  between  the 
highly-sized  and  calendered  Cotton  Damask 
and  true  Linen  Damask  is  to  boil  a  sample. 
After  being  dried  and  ironed,  if  it  is  cotton 
it  will  have  a  dull  and  somewhat  fuczy 
appearance,  while  the  luster  and  smoothness 
of  real  linen  will  not  be  affected  by  this 
treatment.  Mercerized  Cotton  Damask 
keeps  more  luster  than  untreated  cotton, 
but  less  than  linen. 

Since  the  price  of  pure,  new  wool  is  rel- 
atively high,  it  is  the  practise  of  manufac- 
turers to  mix  other  materials  with  it,  the 
most  common  of  which  is  "Shoddy."  Such 
goods  have  many  uses,  being  a  full-bodied, 
but  flimsy  fabric,  it  is  made  chiefly  into 
cheap  cloth,  table  covers,  etc.  Manufactur- 
ers state  that  the  best  grade  of  worsted 
shoddy — that  having  long  fibers — is  superior 
to  a  low  grade,  short  staple,  new  or  virgin 
wool ;  also  that  it  is  impossible  to  get  the 
texture  and  finish  required  for  some  of  the 
best  grade  goods  without  the  use  of  some 
shoddy.  Owing  to  the  fact  that  shoddy  is 
made  from  wool  fibers,  as  stated  under  the 
heading  "Shoddy,"  it  is  very  difficult  to  de- 
termine its  presence  by  chemical  means, 
owing  to  the  fact  that  it  will  respond  to  the 
same  tests  as  applied  for  wool.  The  micro- 
scope is  the  most  accurate  means  available 
for  determining  the  presence  of  shoddy  in 
woolen  cloth.  It  is  true  that  the  rough  feel 
and  cheap  appearance  of  the  fabric  gives 
some  idea  of  the  presence  of  a  large  per- 
centage of  shoddy,  but  the  famous  "feeling 
test"  for  cotton  or  shoddy  in  moderate 
quantities  must  give  way  today  to  a  more 
scientific  analysis,  as  herein  given. 

Shoddy  is  not  alone  as  an  adulterant  of 
woolens.  Cotton  is  employed  quite  exten- 
sively. It  is  a  simple  matter  to  detect  the 
presence  of  cotton,  as  wool  is  dissolved  in 
alkalies  and  not  affected  by  acids  while  on 
the  other  hand  cotton  is  dissolved  by  acids 
and  not  affected  by  alkalies.  Fig.  20  shows 
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with  plug,  $2.00  postpaid.     Order  from  this  ad. 

NATIONAL  TRANSFORMER  CO., 
Dept.  13;  3124  No.  California  Ave,  Chicago 


ARNOLD  NAVY  MODEL 
LOOSE  COUPLER 


This  coupler  did  real  work  and  "matie  good".  Ask 
the  fellow  "in  Radio  Service".  Order  your  instrument 
NOW  for  future  delivery.  Later  there  is  bound  to  he 
a  rush,  result:  delay.  A  small  deposit  will  insure 
delivery  when  you  want  it. 

J.  F.  ARNOLD 

2082  Lexington  Ave.,  near  125th  St.,  N.  Y. 
Established  1910 


Not  Toys  But  Real  Apparatus 

the  same  as  used  by  all  operating  companies. 
You  had  better  send  us  your  order  immediately 
to  insure  prompt  delivery,  as  this  equipment 
will  not  last  long  at  these  prices. 

110  Volt  Hand  Generators  3  bars,  each  $3.00 

4  bars,  each  4.00 
5  or  6  bars,  each  5.00 
Telephone  transmitters  with  arms,  each..  .75 

Good  ringers  complete  with  bells,  each  50 

Telephone  receivers,  each  75 

Condensers,  J/2  to  2  M.F.,  each.....'  50 

Induction  coils,  each  50 

Relays,  each    1.50 

Repeating  coils,  each   2.00 

Real  complete  C.B.  wall  type  telephone...  4.50 

Slightly  used  dry  cells,  per  dozen   1.25 

Please  send  money-order  or  cash  with  your  order 

ELECTRICAL  SPECIALTY  COMPANY 
Dept,_E,  48-50  So.  Front  St.,  Columbus,  Ohio 

Dept.  E,  128  So.  llth'St.,  Philadelphia,  Pa. 


??????? 

Will  Your  Station  Be  Ready 

??????? 

ALL  AMATEURS  WILL  CELE- 
BRATE OPENING  NIGHT. 
OVERHAUL  YOUR  STATION 
NOW.  DON'T  DELAY. 
WRITE  FOR  DESCRIPTIVE  BUL- 
LETIN and  proposition  on  supersensi- 
tive receiving  apparatus,  smooth  running 
rheostats,  knobs,  levers,  switches,  con- 
tacts, etc. 

Audiotron  Sales  Co. 

1940  Leavenworth  St.  San  Francisco 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD — TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 

1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 


WIRELESS  TELEGRAPHY 

Our  14  weeks  course  prepares  you  for  MERCHANT 
MARINE  paying  $110  per  month  and  expenses. 
RADIO  INSPECTORS  receive  $1,200  to  $3,500  per 
year.  Our  instructors  are  licensed  by  U.  S.  govern- 
ment: school  fully  equipped  and  largest  of  its  kind  in 
America.  Tuition  small  and  payable  weekly.  We 
guarantee  to  qualify  you.  Board  and  room  in  Wash- 
ington at  reasonable  rates  while  taking  the  course. 
Particulars  on  request.  SERVICE  RADIO  SCHOOL. 
902  Pa.  Ave.  N.  W.,  Washington.  D.  C. 


a  convenient  method  of  testing  for  cotton 
and  wool.  One  glass  contains  a  solution  of 
Caustic  Potash  or  Caustic  Soda  into  which 
is  immersed  a  sample  of  the  wool  to  be 
tested.  A  precipitat  indicates  the  relative 
amount  of  cotton  and  other  substances 
present.  Likewise  when  cotton  is  immersed 
in  an  acid,  the  precipitat  will  show  the  rela- 
tive amount  of  adulterants.    See  Fig.  7. 

It  is  easy  to  determine  heavily-weighted 
silk  material  by  burning  a  small  sample. 
Pure  silk  burns  rapidly,  smells  like  wool, 
and  produces  a  small  amount  of  brittle, 
curled-up  ash.  Material  which  is  heavily- 
weighted  will  have  an  ash  which  is  stiff 
and  which  often  holds  the  shape  of  the 
sample.  Cotton  is  frequently  mixt  with 
silk.  It  is  easy  to  detect  cotton  in  silk 
by  the  microscope,  as  the  fibers  of  silk 
are  round  and  smooth,  while  the  cotton 
fibers  are  ribbon-like  and  fuzzy.  See  Fig. 
8.  Cheap  but  heavy  silks  are  usually  loaded 
with  lead  in  granular  form.  A  chemical 
test  for  lead  will  readily  reveal  its  presence. 

QUESTIONS  AND  ANSWERS 

Ques.  No.  5.  Edward  J.  Walsh,  Lexing- 
ton, Ky.,  wants  to  know  how  he  can  remove 
Iodin  stains  from  light  clothing. 

Ans.  You  fail  to  state  whether  the  ma- 
terial from  which  you  desire  to  remove  the 
stains  is  starched  or  unstarched.  This  is 
an  important  factor.  Stains  which  are  pres- 
ent in  unstarched  material  produce  a  brown 
or  yellow  stain.    Whereas  on  starched  ma- 


Fig.  21.  Removing  Iodin  Stains  from  Light 
or  Other  Colored  Cloths  By  Application  of 
Ammonia.  The  Ammonia  May  Be  Applied 
With  a  Glass  Rod  or  Sponge,  and  Should 
Be  Immediately  Washed  Out  as  Soon  as 
the  Iodin  Stain  is  Removed. 


terials,  the  presence  of  starch  causes  the 
stain  to  become  deep  blue  or  black. 

For  unstarched  stains,  sponging  with 
Ammonia,  or  alcohol,  the  latter  being  fre- 
quently used  on  materials  which  water 
would  injure.    See  Fig.  21. 

Starch,  such  as  prepared  for  laundry  pur- 
poses may  be  used  for  washable  materials. 
Immerse  the  stained  parts  in  the  starch  and 
boil.  It  first  turns  blue  and  then  disappears. 
Flour  may  be  used  in  the  same  manner  as 
the  starch. 

For  starched  materials,  the  stains  may  be 
immersed  in  a  dilute  solution  of  Sodium 
thiosulfate  (known  photographically  as 
"Hypo")  and  then  rinsed  thoroly.  Sodium 
sulfite  (not  sulfate)  may  be  used  in  the 
same  manner  as  the  thiosulfate.  Another 
method  is  to  soak  the  stains  in  dilute  am- 
monia (sp.  gr.  0.95)  until  they  disappear. 


LISTEN 

TO 
ME! 


Be  A  CERTIFICATED 

ELECTRICIAN 

THIS  IS  YOUR 
CHANCE  OF  A  LIFE  TIME 

I  am  Chief  Engineer  of  the  great 
Chicago  Engineering  Works.  I  am  in  close 
official  touch  with  the  electrical  world.  I 
know  how  badly  we  need  trained  electri- 
cians who  can  take  charge  of  important 
work  as  experts.  Right  now  there  is  such 
a  need  for  executive  electricians  that  I  am 
making  a  special  effort  to  help  meet  the 
demand.  I  am  publishing  this  special  an- 
nouncement to  secure  a  certain  number  of 
ambitious  men  whom  I  will  personally 
train  by  mail  for  the  wonderful  oppor- 
tunities that  are  open. 

/  WILL  MAKE  YOU 
a  Trained  Electrician 

I  don't  care  how  young  or  old  you  are, 
just  as  long  as  you  can  read  and  write  and 
have  a  spark  of  ambition.  I  don't  care 
where  you  live  or  what  you  do.  I  don't 
care  if  you  don't  know  a  blessed  thing 
about  electricity.  Just  give  me  a  little  of 
your  spare  time  for  a  short  period  and  I'll 
show  you  the  quick  way  to  success  in 
electricity.  You  can  qualify  to  earn  $36 
to  $100  a  week  with  opportunities  for 
greater  earnings. 

/  Train  You  by  Mail! 

Your  spare  time  will  do.  No  interfer- 
ence with  your  regular  duties.  I  under- 
stand just  what  you  must  know  and  I 
have  devised  a  wonderful  way  of  instruct- 
ing by  mail.  I  positively  guarantee  your 
satisfaction. 

Wonderful 
Electrical 
Outfit 

Absolutely  free.  Not  a  penny  cost  to 
you  now  or  later.  To  those  who  act  at 
once  I  will  give  a  wonderful  set  of  Elec- 
trical Equipment  with  my  compliments. 
Write  me  at  once.  I  have  only  a  limited 
number  of  sets  to  be  given  free.  Drop 
me  a  post  card  or  letter. 

]AfYit'(>  I  ^'ou  w'"  have  to  act  quick  to 
Set    in    on    this  opportunity. 
Write  me  today  for  full  particulars.  Drop 
me  a  post  card.     Write  Now. 

CHIEF  ENGINEER  COOKE, 
Chicago  Engineering  Works, 
Dept.  525 
441    Cass    Street,    Chicago,  Illinois 


Fr 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Super -Sensitive  Microphone  ?«5yq 

This  instrument  is  offered  / 
at  an  extremely  low  price.  I 
It  is  excellent  for  building  your 
own  amplifier.  Can  also  be  used  in 
many  experiments  where  a  sensi- 
tive microphone  is  required. 

Detectagraph,  $15 

luirT  detecting  instrument 
of  marvelous  sensitivity  can 
oe  used  for  detecting  secret 
conversations.  Outfit  consists 
of  Sensitive  Transmitter,  25- 
ft.  Black  Cord,  Receiver, 
Headband,  Case  and  Battery. 
Send  for   One  Today  and 

Convince    Yourself.  Detectagraph  $15 

THE  $15  MICROPHO 
DEAF-PHONE 

19  a  super-sensitive  instru- 
ment which  has  been  devel- 
oped to  meet  the  demands 
for  a  practical  and  efficient 
hearing  device  at  an  extreme- 
ly low  price.  It  is  equal  to 
any  $35  instrument  made  and 
suiwnor  to  most  of  them.  The  outfit  consists  of  One 
Super-SenBitiv©  Transmitter  with  cord  connector;  One 
Super-Sensitive  Ear  Piece  with  small  black  cord;  One 
Black  Single  Headband;  Black  Case  and  Two  Bat- 
teries.        WRITE  TODAY  FOR  FREE  BOOKLET 

G.  BOISSONNAULT  CO. 

26  CORTLANDT  STREET  NEW  YORK 

Makers  of  Super-Sensitive  Microphone  Apparatus 


Experimenters  —  Manufacturers  ! 

BASES  —  INSULATION 

Fine  black 
composition 
base  suitable  for  detector,  fixed  con- 
denser, etc.  The  bottom  has  a  cavity 
3"  x  iy2"  x  %".  Over  all  dimensions 
41/4"  x  2"  x  Two  holes  for  bind- 
ing posts  and  two  for  fastening  down 
to  table.    Post  paid  30c 

An  excellent  Base 
(for  detectors. 

Has  binding  post  holes  and  holes  for 
mounting  detector  parts.  Black  com- 
position 3i4"x2"xy2".   Post  paid,  32c 

Manufacturers  Send   for  Discounts  in 
Quantity. 
Bakelite  panels,  about 

9  x  19  x  V4       Black  XX  $4.00 

19  x  19  x  Vi       Black  XX   8.00 

9  x  19  x  3/16  Black  XX   3.00 

19  x  19  x  3  16  Black  XX   6.00 

A.  H.  CORWIN  &  CO. 

5  Kirk  Place  Newark,  N.  J. 


TELEGRAPHY 
AND  RADIO 

DAY  AND  EVENING  CLASSES 
SEND  FOR  PROSPECTUS 
IN    SUBJECT  INTERESTED 

EASTERN  RADIO  INSTITUTE 


S-99-B  Boylston  St. 


Boston,  Mass. 


WEKS 


Send 
for 
Cata- 
logue 

PRACTICAL    WIRELESS  TELEGRAPHY 

By  E.  E.  Bucher 
and  THE  WIRELESS  AGE  for  one  year, 

$2.75.     Regular  price,  $3.75. 
WIRELESS  PRESS.  INC..  33  ELM  ST..  NEW  YORK. 


BUY 
NOW 

and 
Save  a 
Dollar 


AMATEURS  ATTENTION! 

With  our  No.  5A  receiving  set.  consisting  of  double 
slide,  tuner,  galena  detector,  fixed  condenser,  switch 
and  binding  posts  for  aerial,  ground  and  receivers 
mounted  on  beautifully  finished  quartered  oak  base, 
shore  stations  and  ships  at  sea  come  in  with  surpris- 
ing clearness.  Price  $4. SO.  Receivers  75c  up.  Send 
25c  for  set  of  3  rubber  knobs  1"  dia.  suitable  for  loose- 
coupler  switch  knobs,  detector  handles,  etc.  5c  in 
stamps  brings  copy  of  code. 

McMAHON  &.  ST  JOHN. 
56  West  Ave.,  So.  Norwalk,  Conn. 


Printing*  Cheap 

sgp-^Cards.circulars,  labeTs.book.paper.  Press $6. 
Larger  $20  Job  press  $85  up. Save  money.  Print 
for  others,  big  profit.  All  easv.  rules  sent. 
Write  factory  for  press  catalog.TYPE.cards, 
paper.  THE  PRESS  CO.  D-47  Merlden,  Conn. 


HOW  THE  FRENCH  LOCATED 
SUBMARINES. 

(Continued  from  page  9) 
major  problems,  if  not  indeed  the  pre- 
dominant one,  to  be  met  with  in  working 
out  a  more  selective  and  accurate  form  of 
submarine  listening  device  was  that,  what- 
ever its  form,  it  should  be  susceptible  of 
operating  and  functioning  on  any  vessel 
while  it  was  under  full  headway,  and  fur- 
ther, that  the  indications  given  by  the  in- 
strument of  the  direction  of  such  sounds 
should  be  sufficiently  accurate  to  permit  the 
commander  of  the  vessel  on  which  it  was 
installed  to  set  a  straight  course  for  the 
indicated  spot  where  the  submarine  lay  in 
wait  for  its  prey.  Contrary  to  general 
opinion,  many  authentic  instances  are  on 
record  where  submarines  were  surprised  in 
this  way  during  the  war  and  sent  to  the 
bottom,  sometimes  by  armed  merchantmen 
or  converted  yachts,  and  again  by  fast  de- 
stroyers or  submarines.  The  English  in 
particular  seem  to  have  obtained  very  grati- 
fying results  in  fighting  the  U-Boats  with 
their  own  submarines. 

Lieut.  Walser  designed  his  apparatus 
after  first  carefully  studying  a  well  known, 
yet  heretofore  overlooked,  principle  of  phy- 
sics, viz  :  that  sound,  identical  to  light,  upon 
passing  thru  one  medium  into  another,  is 
refracted.  The  orthodox  theory  concerning 
the  complex  light  beam  or  ray  from  a 
given  object  states  that  they  comprise  a 
number  of  component  waves,  which  may  be 
considered  as  parallel  when  their  source  is 
situated  a  sufficient  distance,  and  which 
parallelism  is  upset  only  when  an  obstruc- 
tion is  placed  in  their  path,  when  they  are 
thus  caused  to  enter  a  new  medium  having 
a  density  of  a  different  value  from  that  in 
w  hich  they  were  propagated.  Lieut.  Walser 
had  the  forethought  to  perceive  that  sound 
waves  must  follow  the  same  theory.  To 
prove  his  theory,  he  interposed  in  the  path 
of  sound  waves  a  device  which  would  re- 
spond to  various  vibrations,  and  which 
formed  what  we  might  term  an  acoustic 
lens.  As  has  been  found  in  explaining  the 
theory  of  light  transmission,  a  similar  ef- 
fect takes  place  in  sound  transmission  thru 
the  air  or  water  and  other  mediums,  and 
the  result  of  thus  interposing  such  an  acou- 
stic lens  or  vibrating  member  causes  the 
individual  waves  composing  the  complex 
wave  propagated  from  a  given  source  to 
come  to  a  focus.  This  has  the  two-fold 
effect  of  intensifying  the  individual  waves 
and  also  of  isolating  them  precisely  from 
other  sounds  emanating  from  the  sources 
foreign  to  the  one  being  localized.  Natur- 
ally, the  different  sources  of  sound  will 
create  a  corresponding  number  of  foci,  of 
which  the  geometric  focus  can  be  ascer- 
tained by  mathematical  computation.  In  a 
similar  manner  from  the  position  of  the 
found  focus  which  corresponds  to  any  in- 
dividual source  of  sound,  the  definite  direc- 
tion of  that  source  can  be  readily  estimated. 

The  accompanying  illustrations  show  the 
"Walser  submarine  detector''  gear  as  in- 
stalled on  French  vessels,  and  the  detail 
view  shows  how  the  sound  detecting  lenses, 
which  are  fitted  into  large  steel  bulges  or 
"blisters",  secured  to  the  hull  of  the  vessel, 
are  connected  to  two  trumpets,  which  may 
be  traversed  in  a  circle  above  them,  so  as  to 
accurately  localize  the  various  sounds  heard 
from  different  vibrating  diaframs  compris- 
ing the  lenses.  One  trumpet  picks  up  and 
localizes  the  sounds  from  the  port  lens,  and 
the  other  the  sounds  picked  up  and  in- 
tensified by  the  starboard  lens.  The  spheri- 
cal segments  supporting  the  multiplicity  of 
lenses  is  indicated  by  A  in  the  detail  figure. 
This  segment  is  provided  with  a  circular 
series  of  openings,  B,  each  of  which  con- 
tains a  sensitive  vibrating  diafram,  C.  The 
general  effect  of  this  arrangement  is  to 
focus  all  of  the  sounds  picked  up,  the  focal 
points  all  lying  on  a  circle,  I.  As  afore- 
mentioned, the  vessel  fitted  with  this  appa- 
ratus has  two  of  these  lenses,  one  to  port 


Just  to  Get  Acquainted 

we  will  mail  you  4  issues  of 

THE 
PHOTO-PLAY 
WORLD 

The  one  by  which  all  others 
are  governed    -    for  $1.00 

The  Photo-Play  World  contains 
only  the  best  pictures — Stories 
and  Articles.     Has  a  Staff  of 
America's  Foremost  Writers. 

Subscribe  Now 
35c  a  Copy     $3.50  a  Year 

THE  PHOTO-PLAY  WORLD 

Bulletin  Bldg.    Dept.  E.E.  Philadelphia,  Pa. 


Yankee  Wireless  50c 


The  only  dependable  wirel< 
 can  send  and  r 


lor  i 


messages  anywhere 


THE  YANKEE 


mplete  stations— with  Morse  code  and  instruc- 
tions for  operating.    We  will  also  include  our  picture  code 
attachment,  which  will  enable  the  operator  to  send  and  re- 
reive  pictures  and  photographs  by  wireless.    The  complete 
Yankee  Wireless  set  can  be  obtained  only  from  us. 
All  charge?  paid  (or  50c  money  order. 
A.  A  B.  MFC.  CO.,  1305  Peoria  Su  Chicago.  I1L 


CLEARTONE  PHONOGRAPHS 

$4.00  to  $200.00  Retail 

Needles  45c  per  thousand  in  lots  of  500,000 
Motors  $1.35  lo  $14.75  each.  Tone  Arms  and 
Reproducers  $1.30  to  $5.75  per  set.  Main 
Spring?  20c  to  90c  each.  Records,  Needles, 
Sapphire  Points  and  Parts  at  reasonable 
prices. 

Write  for  our  84  page  catalogue,  the  only  one 
of  its  kind  in  America,  illustrating  33  differ- 
ent styles  of  Talking  Machines  and  over  500 
different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  46B  B.  12th  St.,  N.  Y.f  U.S.A. 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  and  rebuilt  motorcycles,  single  and  twins. 
*oe  to  $100.    Used  bicycles.  16.00;  tan- 
dems, $10.  AH  machines  guaranteed 
in  good  working  order.   New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.   You  save  dealers' 
profits.     Motorcycle  and  auto- 
mobile tires  too,  $3.00.  Complete 
1         '  pplies. 

cnester  N  V. 
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Get  up-to-date  In  House  Wir- 
ing I  Save  Time.  Money, 
abor  and  Material  by  using 
  iir  98  Genuine  Blue  I- hint- 
Drawings,  containing-  all  the 
n  in  house  wiring— every  diagram, 
used  by  first  class  electricians 
,  Lights,  Annunciators,  Fire 
These  drawings  are  bound  in  the 
onvenience  in  using  on  the  job. 
s  you  more  efficient  as  a  wireman- 
tractor,  return  them  and 
t  them.  ONE 


Electricians  f 

latest  diagrams  and  connections  know 
and  connection  up-to-the-minute  as 
for  wiring  Bells,  Burglar  Alarms 
Alarms  and  Electric  Gas  Lighting. 
form  of  a  flexible  book  [9x12]  for  c 
Send  for  them,  and  if  they  don't  mak. 
and  save  you  many  times  their  cost  £ 
money  will  be  refunded— you  can't  afford  to  bv  .. 
Dollar  postpaid.    Send  for  circulars  on  other  Bets  of  drs 

PATENT  SPECIALTY  COMPANY 

P.  O.  Box  No.  583  San  Francisco,  Cal. 

Combination  A.  C.  and  D 

Eight  Inch  DESK  FAN 

detachable  plug  and  8  ft.  of  cord 
Will  operate  on  A.C.  or  D.C.  current 
100  to  125  volts,  30  to  60  cycles 
weight  10  lbs.  :  black  enamel  finish 
height  ll1^  in.  A  real  fan — not 
toy.    Price  $6.50.    Agents  wanted. 

THE  TEWNO  CO. 

150  Chambers  St.,  New  York 

MATHEMATICS  MADE  EASY 

The    Arcascope — the    Combination  Triangle 
with   a  Brain — will   multiply,    divide,  figure 
percentage  and  proportion,  solve  all  problems 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  RULES.    Used  at   Columbia  University. 
West  Point,  U.  S.  Aeronautic  Schools,  etc.    Only  85 
cents  Postpaid.    Order  today  before  you  forget. 
Dept.  S.        L.  J.  LEISH MAN  CO.,        Ogden,  Utah 


GET  ON  THE 
VAUDEVILLE 


STAGE 

I  tell  you  how.    Fascinating  profession  for 
either  sex.   Big  salaries.   Experience  un- 
necessary.   Splendid  engagements  always 
waiting.    Opportunity  for  travel.  Thea- 
trical agents  and  authorities  endorse  my 
.methods.     Thirty  years'  experience  as 
'  manager  and  performer.  Illustrated 
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and  one  to  starboard  of  the  keel.  Just  over 
these  two  lenses,  there  is  built  a  specially 
solid  sound-proof  room  or  cabin,  in  which 
the  operator  of  the  submarine  detector  is 
located.  The  arrangement  of  the  appa- 
ratus is  such  that  the  operator  can  sit  in 
the  center  of  the  cabin  with  the  listening 
helmet  on  his  head,  and  by  means  of  two 
ear  trumpets,  D,  in  the  diagram,  any  sounds 
passing  thru  the  lenses  can  be  quickly 
picked  up  and  localized  for  direction.  One 
trumpet  takes  care  of  the  sounds  from  the 
port  lens  and  the  other  the  starboard  lens. 

By  means  of  the  large  rotating  drum, 
which  appears  just  to  the  right  of  the  op- 
erator, the  edge  of  said  drum  being  cali- 
brated, so  that  as  the  handle  of  the  drum 
is  turned  the  trumpets  over  the  lenses  are 
rotated  about  the  respective  focal  circles 
of  any  sounds  received.  The  control  drum, 
which  is  manipulated  by  the  operator,  re- 
volves the  trumpets,  D,  which  are  pivoted 
on  a  fork,  E,  thru  the  movement,  11.  J 
represents  the  counterweight,  which  by 
means  of  cord,  K,  maintains  the  trumpet  in 
such  a  position  that  its  axis  is  always 
pointed  toward  the  center  of  the  spherical 
lenses.  The  function  of  the  counterweight, 
L,  is  to  maintain  the  balance  of  the  movable 
arm  on  which  the  trumpet  is  supported, 
while  the  weights,  M,  M\  cause  this  arm 
to  oscillate  about  the  pivots,  N,  N\  in  such 
a  way  that  the  rolling  of  the  vessel  is 
counterbalanced,  thus  tending  to  keep  the 
mouth  of  the  trumpet  in  the  same  hori- 
zontal plane  at  all  times.  The  complete 
apparatus  is  carried  by  the  metal  frame 
marked  0. 

W  ith  the  apparatus  in  use,  the  operator 
hears  the  sound  with  the  greatest  intensity 
and  sharpness  when  the  trumpet  axis  is  in 
line  with  the  focus  of  that  particular  sound. 
He  can  also  hear  a  certain  sound  when  the 
trumpet  is  anywhere  in  the  vicinity  of  the 
focal  point.  The  operator  proceeds  in  any 
event  to  explore  the  various  foci  by  manip- 
ulating the  central  control  drum,  which  re- 
volves the  trumpets  around  the  focal  cir- 
cles. This  centralized  control  drum  having 
been  calibrated  beforehand,  it  becomes  a 
simple  matter  for  the  observer  to  accurately 
locate  the  direction  of  a  certain  sound, 
or  more  strictly  speaking, — its  origin,  as 
soon  as  he  has  manipulated  the  trumpet  to 
the  proper  focal  setting,  so  as  to  hear  the 
received  sound  with  the  greatest  intensity 
and  clarity.  By  a  quick  calculation  based 
upon  the  value  of  the  minimum  intensity  of 
the  sound  received,  the  range  of  the  sub- 
marine can  be  approximately  calculated.  It 
is  then  a  comparatively  simple  matter  to 
steer  a  straight  course  for  this  spot,  and  if 
the  object  of  the  search  turns  out  to  be  a 
submarine,  then  the  destroyer  will  pass  over 
it  and  discharge  depth  bombs  upon  it. 

Of  course  the  wiseacre  will  say,  it  is  all 
very  well  to  locate  a  submarine  and  then 
steering  a  course  so  indicated  for  the  object 
of  dropping  several  carloads  of  "ash  cans" 
(depth  bombs,  in  navy  vernacular)  upon  it, 
but  what  about  the  movements  of  the  U- 
Boat,  which  may  have  paddled  off  a  mile 
or  so  from  the  spot  so  dear  to  the  heart  of 
the  naval  officer.  This  problem  would  seem 
to  be  solved  by  the  fact  that  contrary  to 
the  usual  apparatus  utilized  for  such  pur- 
poses heretofore,  the  operator  may  keep 
right  on  taking  the  soundings  of  the  sub- 
marine, while  the  vessel  is  under  full  head- 
way and  moving  toward  it.  The  sensa- 
tions experienced  by  the  submarine  detec- 
tion officer  located  in  his  steel-bound  cubby- 
hole down  near  the  keel  of  the  on-rushing 
vessel,  as  the  sound  of  the  submarine's  en- 
gines and  propellers  pound  louder  and 
louder  in  his  ear  trumpets,  probably  can 
be  better  imagined  than  described,  for  the 
submarine  commander  may  have  a  "card 
up  his  sleeve"  and  be  just  about  scrappy 
and  clever  enough  to  lay  for  the  on-coming 
destroyer  or  war  vessel  and  discharge  a 
torpedo  at  it  or  open  up  with  a  broadside 
from   some   niftv   "seven  inchers." 
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A  course  that  tells  you  everything 
you  can  possibly  want  to  know  about 
"Wireless"  starting  off  in  lesson  No. 
l  by  explaining  the  Principles  of 
Electricity.  The  second  and  third 
lessons  are  devoted  to  magnetism, 
motors,  generators  and  wiring.  And 
then,  hy  simple,  easy  stages,  this 
wonderful  Course  takes  you  into 
"Wireless".  The  mysteries  of  "Wire- 
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Flexible  cloth   cover..  . per  copy  $50 

Stiff  cloth  cover  per  copy  1.00 

Postpaid 


Experimental  Elec- 
tricity Course  in  20 
Lessons 

ByS.  Gernsback  and  H.  W.  Secor.  E.E. 
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prehensive treatises  of  this  special 
subject  ever  published.  The  book 
is  written  by  the  same  authors  as 
the  famous  "Wireless  Course  in 
20  Lessons". 

Every  phase  of  experimental  elec- 
trici  y  is  treated  comprehensively 
in  plain  English.  It  is  a  book  not 
only  for  the  beginner  but  for  every 
experimenter  and  student  of  Elec- 
tricity. New  Experiments  are  de- 
scribed and  explained  and  nearly 
every  application  of  Electricity  in 
modern  life  is  given  in  simple 
language. 
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ent  upon  wave  motion,  it  should  not  be  sur- 
prising therefore  that  thoughts  or  active 
thinking  should  give  rise  to  wave  motion 
as  well. 

This  theory  is  greatly  strengthened  by  the 
fact  that  it  has  been  proven  beyond  doubt 
that  active  thinking  necessitates  an  expendi- 
ture of  energy.  If  you  sit  perfectly  quiet 
in  a  chair  without  expending  any  visible 
muscular  energy,  and  if  you  concentrate 
very  hard  upon  a  certain  problem,  it  is  not 
infrequent  that  perspiration  appears  on 
your  forehead  from  the  simple  effort  of 
thinking.  Of  course,  this  is  rather  a  com- 
plex phenomenon,  as  the  perspiration  is  not 
produced  directly,  but  rather  indirectly  by 
the  nerve  centers  working  upon  the  human 
organs,  principally  the  heart.  Nevertheless, 
we  know  that  thinking,  proper  calls  for  an 
expenditure  of  energy  in  the  brain  itself. 
That  this  energy  is  considerable  can  also  be 
shown  experimentally. 

It  therefore  cannot  come  as  a  surprise 
that  the  act  of  thinking  should  give  rise  to 
a  direct  wave  motion,  sending  out  from  the 
brain  certain  waves  in  an  analogous  man- 
ner, to  the  spoken  word  which  produces 
sound  waves  of  a  certain  wave  length. 
It  is  quite  probable,  however,  that  thought 
waves  are  simply  another  form  of  ether 
waves,  the  same  as  radio  waves  or  light 
waves.  Just  as  light  rays  traverse  thru  a 
thick  glass  pane  without  suffering  any  ap- 
preciable loss,  just  so  will  thought  waves 
probably  pass  readily  thru  the  human  skull. 
If  once  we  admit  this  theory  it  follows  that 
it  should  be  possible  to  detect  such  waves, 
and  the  only  thing  we  need  to  know  about 
them  are  the  wave  length  and  other  impor- 
tant characteristics.  We  may  take  it  for 
granted  that  the  human  brain,  sensitive  as 
it  is,  probably  is  not  at  all  sensitive  to  these 
waves,  and  that  by  suitable  apparatus  it 
should  become  possible  to  detect  such 
waves. 

Just  what  apparatus  are  necessary  to  de- 
tect thought  waves,  or  the  effects  therefrom, 
the  writer  does  not  venture  to  predict,  but 
there  is  no  doubt  that  the  apparatus  will  be 
eventually  found.  Very  little  is  known 
about  the  emission  of  the  thought  waves, 
and  as  a  matter  of  fact  the  entire  mechan- 
ism which  produces  thoughts  is  practically 
an  unknown  quantity,  but  every  effect  can 
be  translated  and  recorded  if  once  we 
understand  its  fundamentals. 

Thus,  fifty  years  ago  the  recording  of  the 
voice  would  have  appeared  just  as  fantastic 
as  the  recording  of  thought  appears  today. 
People  then  rightly  said,  how  could  it  be 
possible  to  hold  the  spoken  word ;  it  goes 
into  the  air  and  vanishes  instantly.  But 
once  acoustics  were  better  understood,  it 
became  a  simple  matter  for  the  inventor  of 
the  phonograph  to  record  the  voice.  Simi- 
larly, the  day  will  come  when  thoughts  will 
be  recorded  in  an  analogous  manner.  All 
that  is  necessary,  as  stated  above,  is  suitable 
apparatus,  and  this  should  be  easy  to  find. 

The  writer,  in  suggesting  the  audion  as  a 
thought-wave  detector,  does  not  do  so  be- 
cause he  thinks  that  it  is  suitable  in  all  re- 
spects, or  even  feasible.  His  main  idea  is 
to  set  the  stone  rolling,  and  get  other  people 
to  think  about  the  problem,  when  sooner  or 
later  something  surely  will  emerge.  The 
writer  has  suggested  the  audion  because  it 
is  known  as  one  of  the  most  sensitive  elec- 
trical detecting  apparatus  for  wave  motion 
which  we  have  today.  If  thoughts  give  rise 
to  electrical  waves,  then  by  winding  a  few- 
turns  of  wire  on  a  headband  and  slipping  it 
over  the  head,  it  should  be  possible  to  de- 
tect the  presence  of  thought  waves  in  the 
audion.  On  the  other  hand,  too,  the  audion 
is  enormously  sensitive  to  capacity  effects, 
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as  is  well  known.  Thus,  for  instance,  an 
oscillating  audion  is  so  sensitive  that  when 
the  human  hand  is  approached  to  it  at  a 
distance  of  even  two  feet,  the  presence  of 
the  hand  will  be  heard  plainly  in  the  tele- 
phone receiver.  If  this  is  the  case,  the  dis- 
turbance created  in  the  mind  should  cer- 
tainly make  its  presence  felt  in  the  audion, 
for  thinking  being  first  of  a  chemical  na- 
ture, the  act  certainly  must  give  rise  to 
capacity  effects.  But  let  us  assume  that  ac- 
tive thinking  does  not  give  rise  to  waves, 
electrical  or  otherwise,  then  the  mere  chem- 
ical action  (and  resulting  capacity  effects) 
should  produce  a  disturbing  influence  upon 
the  audion.  These  variations,  if  ever  so 
slight,  could  then  be  amplified  by  the  use  of 
an  audion  or  other  amplifier,  and  the  resul- 
tant effect  be  sent  into  an  Einthoven  string 
galvanometer.  The  small  mirror  attached  to 
the  string  of  the  galvanometer  will  send  its 
luminous  pencil  upon  a  light-sensitive  paper 
tape  which  moves  at  a  certain  rate  of  speed  in 
front  of  the  mirror.  The  result  will  be  a  wavy 
line  traced  upon  the  paper  tape  in  the  well- 
known  manner.  The  paper  tape  traveling 
on  will  pass  thru  its  fixing  tank,  and  from 
there  will  emerge  from  the  outside  of  the 
machine  after  it  has  past  thru  a  small  dry- 
ing chamber  heated  by  electrical  coils. 

From  this,  it  will  be  understood  that  a 
man  sitting  in  front  of  his  Thought  Re- 
corder will  be  able  to  actually  see  on  a  tape 
his  recorded  thoughts,  the  same  as  the  tele- 
grapher working  on  a  trans-Atlantic  cable 
watches  his  tape  and  its  wavy  line  produced 
by  the  Syphon  recorder,  emerging  from  the 
latter.  Of  course,  it  will  be  necesary  for 
everyone  to  learn  the  "thought  alphabet" 
just  as  the  stenographer  today  must  learn 
the  various  characters,  or  as  the  child  is 
taught  how  to  read  and  write,  and  as  the 
cable  operator  must  learn  how  to  read  the 
Syphon  recorder  "alphabet."  All  this,  how- 
ever, is  simple,  and  is  only  an  educational 
feature  once  the  apparatus  has  been  in- 
vented. 

The  objection  naturally  comes  to  the  mind 
immediately  that  even  if  we  have  a  ma- 
chine to  record  the  thoughts,  all  we  will  get 
on  the  tape  will  be  a  jumble  of  confused 
thoughts,  and  we  might  get  a  lot  of  things 
on  the  tape  that  were  not  meant  for  record- 
ing or  registering  at  all.  Such  criticism,  of 
course,  is  beyond  controversy  for  the  simple 
reason  that  when  you  write  a  letter  by  hand 
or  on  the  typewriter,  you  have  also  at  first 
a  lot  of  confused  thoughts,  but  you  do 
not  record  such  thoughts  even  by  hand  or 
by  machine.  It  often  happens  after  you 
have  written  down  certain  thoughts  that 
you  must  change  them.  The  same  is  true 
of  the  thought  recorder,  of  course. 

Here  the  man  who  is  doing  the  recording 
has  a  push  button  in  his  hand,  shown  at  A 
in  our  illustration;  if  he  does  not  press  the 
button  nothing  is  recorded.  Once  he  wishes 
to  record  his  thoughts  in  an  orderly  manner, 
he  pushes  the  button  and  the  tape  begins 
moving  simultaneously — he  will  begin  think- 
ing in  an  orderly  and  slow  manner  the  sub- 
ject he  wishes  to  record.  He  will  think  just 
as  hard  and  just  the  same  as  if  he  were  to 
pen  down  his  thoughts  by  hand.  The  ma- 
chine will  then  do  the  rest.  If  he  thinks  the 
wrong  thoughts,  naturally  the  wrong 
thoughts  will  be  recorded,  exactly  the  same 
as  if  he  had  written  them  by  hand.  There 
is  no  difference.  In  our  illustration,  our 
artist  has  endeavored  to  show  what  will 
happen  in  the  future  business  office  when 
the  thought  recorder  comes  into  universal 
use.  The  business  man  of  tomorrow  will 
dictate  his  correspondence  on  the  thought 
recorder,  while  his  stenographer,  who  is 
perfectly  familiar  with  his  "thought  writ- 
ing," will  type  out  the  correspondence  from 
the  tape,  which  is  kept  moving  by  electric 
motors,  in  front  of  her  eyes.  A  foot  pedal 
stops  or  starts  the  motor,  and  there  is  also 
a  reversing  attachment  so  the  tape  will  run 
backwards  should  she  wish  to  re-read  a  cer- 
tain portion  of  the  tape. 
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stamps  or  coin  will  bring  you  ■  the  Pathfinder 
13  weeks  on  trial.  The  Pathfinder  is  an  illustrated  weekly,  published  at 
the  Nation's  center,  for  the  Nation;  a  paper  that  prints  all  the  news  of  the 
world  and  tells  the  truth  and  only  the  truth  ;now  in  its  26th  year.  This  pa- 
per fills  the  bill  without  emptying-  the  purse;  it  costs  but  $1  a  year.  If  you 
wantto  keep  posted  on  what  is  going- on  in  the  world,  atthe  leastexpense 
of  time  or  money,  this  is  your  means.  If  you  want  a  paper  in  your  home 
which  is  sincere,  reliable,  entertaining,  wholesome,  the  Pathfinder  is  yours.  If  you  would  appreciate  a  paper  which  puts  «verything 
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weeks.   The  15c  does  not  repayus,  but  we  are  glad  toinvestin  new  friends.   The  Pathfinder,  Box  57<>,  Washington,  D.  C. 


Washington,  the  home  of  the  Pathfinder,  is  the 
nerve  center  of  civilization;  history  fs  being 
made  at  this  world  capital.   The  Pathfinder's 
illustrated  weekly  review  gives  you  a  clear,  im- 
partial and  correct  diagnosis  of  public  affairs  r- 
during  these  strenuous,  epoch-making  days. 
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of  telephones  are  packed  complete  in  a  box  containing  2  telephone 
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two  offers  will  be   given,  etc. 
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By  Nikola  Tesla 
(Continued  from  page  63) 


greatly  from  the  intensity  of  the  received 
impulses  because  the  electric  niveau  between 
the  mountains  is  raised,  as  I  have  explained 
in  connection  with  my  lightning  protector 
in  the  Experimenter  of  February. 


Transmitter 


Fig.  17.    Illustrating  Influence  of  Obstacle  in 
the  Path  of  Transmission  as  Evidence  Against 
the   Hertz-wave  Theory. 

Again  in  Fig.  19  two  transmitting  cir- 
cuits, one  grounded  directly  and  the  other 
thru  an  air  gap,  are  shown.  It  is  a  com- 
mon observation  that  the  former  is  far 


Fig.   18.     Showing    Effect  of  Two    Hills  as 
Further     Proof    Against     the  Hertz-wave 
Theory. 

more  effective,  which  could  not  be  the  case 
in  a  transmission  with  Hertz  radiations. 
In  like  manner  if  two  grounded  circuits  are 


Transmitter- 
separated 

from  ground 
by  ^park  gap 


Transmitter  \ 
grounded 
without 
break 


Fig.    19.     Comparing    the    Actions    of  Two 
Forms  of  Transmitter  as  Bearing  Out  the 
Fallacy  of  the    Hertz-wave  Theory. 

observed  from  day  to  day  the  effect  is 
found  to  increase  greatly  with  the  damp- 
ness of  the  ground,  and  for  the  same  reason 


Transmitter  with  small 
terminal  capacity 


Transmitter  nv/ffr  large 
terminal  capacity 


X 


Fig.  20.    Disproving  the  Hertz-wave  Theory 
by  Two  Transmitters,  One  of  Great  and  the 
Other  of  Small  Energy. 


also  the  transmission  thru  sea-water  is 
more  efficient. 

An  illuminating  experiment  is  indicated 
in  Fig.  20  in  which  two  grounded  trans- 
mitters are  shown,  one  with  a  large  and  the 
other  with  a  small  terminal  capacity.  Sup- 
pose that  the  latter  be  1/10  of  the  former 
but  that  it  is  charged  to  10  times  the  po- 
tential and  let  the  frequency  of  the  two 
circuits  and  therefore  the  currents  in  both 
antennas  be  exactly  the  same.  The  circuit 
with  the  smaller  capacity  will  then  have  10 
times  the  energy  of  the  other  but  the  effects 
on  the  receiver  will  be  in  no  wise  propor- 
tionate. 

The  same  conclusions  will  be  reached  by 
transmitting  and  receiving  circuits  with 
wires  buried  underground.  In  each  case 
the  actions  carefully  investigated  will  be 
found  to  be  due  to  earth  currents.  Numer- 
ous other  proofs  might  be  cited  which  can 
be  easily  verified.  So  for  example  oscilla- 
tions of  low  frequency  are  ever  so  much 
more  effective  in  the  transmission  which  is 
inconsistent  with  the  prevailing  idea.  My 
observations  in  1900  and  the  recent  trans- 
missions of  signals  to  very  great  distances 
are  another  emphatic  disproval. 

The  Hertz  wave  theory  of  wireless  trans- 
mission may  be  kept  up  for  a  while,  but  I 
do  not  hesitate  to  say  that  in  a  short  time 
it  will  be  recognized  as  one  of  the  most 
remarkable  and  inexplicable  aberrations  of 
the  scientific  mind  which  has  ever  been  re- 
corded in  history. 


XL  IRABU© 
AMATEURS 


H  We  have  received  many  thousands  zs 

§§  of  communications  from  radio  ama-  jj| 

U  teurs  for  the  past  few  months  asking 

:- j  us  about  the  status  of  their  radio  sta-  ]j 

M  tions,  and  when  they  will  be  allowed  J 

S  to  operate  them  again. 

§1  Inasmuch  as  there  has  been  no  offi-  g 
§1  cial  information  as  to  the  reopening  g| 
H  of  amateur  stations,  during  the  armis-  §§ 
^  tice,  we  can  only  say  that  in  all  likeli-  jj 
§§  hood,  amateurs  will  not  be  allowed  to  g 
H  operate  until  actual  peace  has  been 
HI  signed.  In  his  executive  order  of  g 
M  April  the  6th,  1917,  President  Wilson  M 
HI  closed  all  radio  stations  in  the  United  jj 
HI  States  by  an  act  approved  in  the  Radio  g 
|  Law  of  August  13,  1912. 

^  Such  a  measure,  according  to  law,  §§ 
M  is  only  for  the  duration  of  the  war,  §§ 
11  there  being  at  present  no  legislation  jj 
-  which  prevents  any  station,  amateur  or  jj 
Wk  otherwise,  from  operating  after  peace  jj 
H  has  actually  been  declared.  Therefore, 
=  the  minute  newspapers  announce  that  U 
S  peace  between  the  United  States  and  j| 
j§  the  Central  Powers  has  been  signed,  jj 
=  all  amateur  stations  automatically  re-  j 
HI  vert  to  their  former  status,  and  ama-  jjj 
HI  teurs  seed  not  wait  for  permission  to  jj 
HI  operate  their  stations,  once  peace  has  jl 
HI  been  declared. 

H  EDITOR.  J 

■ill 


WRINKLES,  RECIPES  &  FORMULAS. 

(Continued  from  page  42) 
If  carbon  dioxid  is  to  be  generated,  fill 
tube  A  with  marble  chips  and  tube  B  with 
dilute  hydrochloric  acid. 

It  is  evident  that  the  partes  of  the  genera- 
tor can  be  easily  cleaned  ano^new  chemicals 
put  in.  The  completed  apparatus  is  shown 
in  Fig.  3. 

Contributed  by     S.  WEISINGER,  JR. 
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Strengthen  Your 
EYES! 

Preserve  Your  Most  Precious 
Possession 

Your  sight  is  your  most  precious  gift. 
Weak  eyesight  means  weak  power  of  ob- 
servation, eye  strain,  eye  disease,  and  un- 
told inconvenience.  Take  no  chances  with 
your  eyes — you  cannot  get  along  without 
them.  Make  them  stronger  every  day  in- 
stead of  weaker.  Let  us  send  you  Bernarr 
Macfadden's  wonderful  new  Course  in 
"Strengthening  the  Eyes."  Send  no 
money — just  mail  coupon. 

Glasses  Do  Not  Remove  the  Cause 
of  Eye  Trouble 

Instead,  the  eyes  come  to  depend  on  them  more  every  day 
Glasses  are  eye  crutches !  They  simply  bolster  up  the  eyes — 
they  do  not  strengthen  them.  It  has  been  definitely  proven 
that  practically  all  defects  of  the  eyes  can  be  cured  without 
glasses.  Most  people  now  wearing  glasses  can  be  freed  from 
the  inconvenience,  and  expense  of  constant  breakages,  by 
strengthening  and  correcting  their  vision  through  the  simple, 
yet  effective  eye  educational  exercises  recommended  by  Mr. 
Macfadden. 

Eye  Defects  Removed 

This  remarkable  new  Course  teaches  you  how  to  use  your 
eyes  without  strain  at  all  distances — how  to  do  without 
glasses — how  to  remedy  cross  eyes  or  squint  eyes — how  to 
restore  the  normal  sight — how  to  restore  perfect  control  to 
eye  nerves  and  muscles. 

Beneficial  Results  at  Once 

No  drugs,  medicines  or  operations.  The  Course  includes  a 
simple,  yet  thoroughly  scientific  system  of  eye  educational 
exercises  which  strengthen  the  eyes  exactly  as  the  muscles  of 
the  body  can  ba  strengthened  through  body  exercises.  Re- 
sults are  immediate,  and  improvement  continues  daily.  Onj 
woman  writes:  "1  notice  a  great  improvement  in  my  eyes 
since  learning  to  use  them  right."  Another  user  says,  "Your 
Eye  Strengthening  Course  \.  fine.  My  eyes  are  already  im- 
proving." Still  another  writes,  "Words  cannot  express  my 
great  gratitude  for  these  excellent  books."  (Names  on  re- 
quest. ) 

Send  No  Money 

Let  us  send  you  this  new  Course  "Strengthening  the  Eyes" 
on  five  days'  approval.  There  are  twenty-eight  simple  little 
lessons  which  will  show  you  the  way  to  strengthen  and  pre- 
serve your  sight — the  gift  of  the  gods!  Try  the  exercises, 
then  return  the  Course  if  not  satisfied  and  you  will  owe  / 
nothing.  If.  however,  you  feel  that  the  Course  will  / 
help  your  eyes  wonderfully,  send  only  $5.0  0.  / 
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Physical 


If  you  value  your  eyes,  if  you  wear  gla 
and  want  to  get  rid  of  them,  if  your  eyi 
are  weak  or  strained,  or  if  you  want  to 
insure  freedom  from  eye  troubles,  mail       /  Culture  Pub 
coupon  now  and  investigate  this  New      /  f>n 
Course  "Strengthening  the  Eyes."  y 
Send  no  money — but  mail  coupon 
now,  as  this  offer  may  never 
appear  again 


Physical  Culture 
Publishing 
Company 


Dept.  5605 
119  West 
40th  Street 

N.  Y.  C.  , 


Dept.  5605 
/       119  W.  40th  St. 
/  New  York  City 

/      Gentlemen : 
/       Send  me  your  Course 
/       "Strengthening  the 
✓        Eyes"  which  I  will  re- 
S        turn  in  5  days  or  send 
/        you  $5  in  payment  for  the 
/  course. 

'      Name   . '.  

Address  


WANTED  —  Railway  Mail  Clerks 


Franklin  Institute 

Dept.  ElOl 
Rochester,  N.  Y. 


Age  18  to  35 

$1100  to  $2000  Year 

Common  Educa- 
tion Sufficient 
Sure  pay.  Sirs:  Send  me,  without  charge. 

I  it*  .-C         (1)  sample  Eailway  Mail  Clerk 

i-iiejoo.  «y  Examination  questions;  (2) 
Pull  unneC"  schedule  showing  places  of  all  TJ. 

essary  .        S.  Government  coming  examinations; 

/       (3)  list  of  other  government  jobs  now 
open,  and  (4)  free  book  describing  them, 
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ELECTRICAL  EXPERIMENTER 
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FOR  EXPERIMENTERS  ONLY!! 


WE  have  in  the  past  held  many  extraordinary  sales,  but  we  believe 
that  the  present  one  eclipses  all  by  the  wonderful  values  we  are 
offering.  The  goods  which  we  offer  on  this  page  are  all  standard 
telephone  apparatus.  Every  piece  we  are  offering  is  equipment  that  for 
one  reason  or  another  was  discontinued  by  the  telephone  companies. 
If  you  wanted  to  buy  any  of  the  pieces  which  we  offer  herewith,  from 
the  manufacturers,  the  price  would  at  least  be  ten  times  what  we  are 
asking  for  it.  You  can  readily  ascertain  this  for  yourself  by  looking 
over  our  wonderful  prices.  


We  have  bought  a  large  block  of  these  goods  and  have  a  large  quantity 
of  every  item  on  hand.  Immediate  shipment  can  be  made  on  all  of  the 
goods  in  practically  any  quantity  within  reason.  Shipment  within 
twenty-four  hours  will  be  made  if  you  use  the  coupon  at  the  bottom  of 
this  page.  This  coupon  saves  you  several  days  and  your  order  will  then 
be  considered  a  rush  order.  We  guarantee  every  piece  to  be  as  repre- 
sented, and  we  will  refund  the  money  if  goods  are  not  exactly  as 
claimed  by  us.   


NO.  I  TELEPHONE  RELAY,  1500  ohms— has  two 
silver-contact  springs  and  is  very  sensitive.  Can  be 
used  wherever  a  sensitive  relay  is  needed.  It  is  ad- 
justable and  can  be  used  for  a  variety  of  purposes. 
^  No.  1  Relay — shipping  weight,  2  lbs.  <£J 

NO.  2    STANDARD  TELEPHONE   Induction  Coll, 

primary  1  ohm,  secondary  55  ohms.  Used  wher- 
ever you  need  a  good  induction  coil.  Has  primary 
and  secondary  and  iron  wire  core:  fibre  heads. 

No.  2  Induction  Coil  as  described —  tf?f|  CC\ 
shipping  weight.  2  lbs.    Price  «p<J.JU 

NO.  3  STANDARD  RESISTANCE  wound  with 
German  silver  wire — 4.500  ohms,  can  be  used  as  a 
choke  or  plain  resistance,  and  has  many  other  uses 
that  readily  suggest  themselves  to  the  experimenter. 

No.     3     Standard    Resistance    as  tie- 
scribed — shipping  weight,  4  oz.  Price  

NO.  4  HORSESHOE  MAGNET,  size  3V*  inches 
wide  x  5  inches  high.  Will  lift  about  1  lb.  Quality 
such  as  used  on  magnetos,   which  means  the  best. 

No.  4  Horseshoe  Magnet  —  shipping  fl?A  Oft 
weight,  2  lbs.   Price  .pvj.ov 


$0.40 


NO  5  REPEATING  COIL  (Transformer).  This  is 
a  standard  small  repeating  coil  and  is  used  by  all 
telephone  companies.  It  has  4  different  windings  and 
eight  contacts.  Entirely  enclosed  in  iron.  The  re- 
sistance being  respectively  72  and  120  ohms,  and  90 
and  100  ohms.  Diagram  is  furnished.  Can  be  used 
for  wireless,  for  boosting  signals,  etc. 

No.  5  Repeating  Coil— shipping  weight,  C(\  Cf) 
2  lbs.  Price  

NO.  6  '/i  M.F.  CONDENSER.  This  is  a  standard 
telephone  condenser  and  has  Vz  microfarads.  Con- 
denser comes  ill  neat  metal  casing.  This  cuiidensei 
is  used  in  connection  with  spark  coils  to  absorb  the 
vibrator  spark.  Invaluable  for  test  buzzers  tu  absorb 
spark  and  make  the  sound  of  buzzer  more  steady.  Is 
also  used  by  every  experimenter  in  connection  with 
wireless  where  a  fixed  capacity  is  needed.  Several  of 
these  condensers  should  be  in  every  experimenter's 
laboratory. 

No.  G  Condenser.  %  M.F. — shipping  Cfi  Cfi 
weight,  1  lb.    Price  <J>U.OU 

NO.  7  DOUBLE  POLE  BELL  TELEPHONE  RE- 
CEIVER—hard  rubber  casing  with  4  ft.  cord  and 
tips.  Standard  75  ohms — very  powerful  magnets.  This 
receiver  can  be  used  in  connection  with  any  ordinary 


telephone  work,  and  you  will  even  find  it  sensitive 
enough  for  short  distance  wireless  work. 

No.  7  Bell  Telephone  Receiver — ship-  <fcft  OA 
ping  weight.  3  lbs.    Price  yU.OV 

NO.  8  STANDARD  TELEPHONE  RECEIVER  with 
Metal  Head.  This  receiver  is  made  by  Stromberg 
Carlson  Co.,  with  genuine  hard  rubber  hand.e  and 
ear  cap.  A  very  good  fool-proof  as  well  as  sensitive 
receiver  that  cannot  be  put  out  of  order  if  you  try. 
Used  for  the  same  purpose  as  No.  7  Telephone  Re- 
ceiver. 

No.  8  Standard  Telephone  Receiver —  tfjrv  7C 
shipping  weight,  3  lbs.   Price  «pw.  I  J 

No.  9  IMPEDANCE  COIL  (Close  Core  Trans- 
former) .  This  is  a  very'  fine  little  transformer  and  is 
used  extensively  in  connection  with  telephone  work. 
It  is  in  reality  an  A.C.  transformer  for  which  you 
would  pay  $5.00  if  you  had  it  made  to  order.  The 
primary  has  0.15  ohms,  secondary  2000  ohms.  It 
can  be  used  for  a  variety  of  purposes  that  will  sug- 
gest themselves  to  every  experimenter.  Can  be  used 
successfully  to  boost  wireless  signals.  Also  in  con- 
nection with  audions,  etc.  An  A-l  instrument.  Size 
3x3  inches. 

No.  9  Impedance  Coil — shipping  weight, 
2  lbs.  Price  


$0.65 


NO.   10  MICROPHONE  AND  BRACKET.    An  A-l 

sensitive  microphone  of  the  carbon  grain  type.  Has 
hard  rubber  mouthpiece  and  enamel  steel  bracket,  the 
instrument  being  10  inches  long.  This  microphone,  in 
connection  with  our  No.  7  or  8  Receiver  and  No.  16 
Ringer  Box,  will  constitute  a  complete  telephone  out- 
fit, good  to  speak  50  miles  or  more,  at  a  remarkably 
low  price. 

No    10  Microphone  and  Bracket — ship-       <fc  1  (\(\ 

ping  weight.  5  lbs.    Price  T1,vv 

NO.     II     REPEATING    COIL    (Transformer).  A 

standard  repeating  coil  used  for  telephonic  work. 
The  coil  windings  are  encased  in  an  iron  tube  2*4 
inches  in  diameter.  There  are  eight  terminals  for 
the  four  windings  to  connect  to  and  the  instrument  is 
invaluable  in  connection  with  radio  work  to  boost  up 
signals,  audion  work,  etc.  Many  interesting  uses  will 
be  found  for  this  coil.  Resistances  are:  100,  120, 
145.  175  ohms. 
No.  11  Repeating  Coil — shipping  weight,       ^2  QQ 


8  lbs 


Pi 


NO.  12  POLARIZED  RINGER  with  Bells.  The 
resistance  of  the  two  coils  is  1250  ohms  each.  The 
armature  is  perfectly  adjustable.  Bell  will  work  on 
any  magneto.  We  also  furnish  blue  print  with  ringer 
showing  how  a  first  class  polarized  relay  can  be  made 
by  anyone  using  only  a  few  pieces  of  metal  and 
screws. 

No.  12  Polarized  Ringer  with  Bells —  <t  1  Cfl 
shipping  weight,  2  lbs.   Price  t1,jv 

NO.  13  POLARIZED  RINGER  with  Bells.  This  is 
the  same  kind  of  ringer  as  the  No.  12,  except  that  it 
is  not  adjustable  and  that  the  resistance  is  less. 
First  class  in  all  respects.  Blue  print  furnished  with 
this  to  make  polarized  relay  same  as  with  No.  12. 
Solenoids  on  this  ringer  are  worth  more  than  the 
price  we  ask  for  the  entire  ringer,  and  do  not  forget 
a  powerful  magnet  that  goes  with  it. 

No.  13  Polarized  Ringer  with  Bells 
shipping  weight.  2  lbs.  Price  

NO.   14  HARMONIC  RINGER.    This  ringer  is  also 


$1.00 


polarized  and  has  a  powerful  magnet.  It  works  on 
66.6  cycles  and  any  magneto  will  operate  it  if  run  at 
a  certain  speed.  A  very  finely  built  instrument.  Re- 
sistance of  each  coil  being  200  ohms.  Can  be  con- 
verted into  a  polarized  relay  by  substituting  a  very 
fine  leaf  spring  inside  the  heavy  one  furnished.  A 
most  interesting  instrument  with  which  to  experiment. 

No.  14  Harmonic  Ringer  —  shipping  CI  CA 
weight,  4  lbs.    Price  «pi-uu 

NO.  15  RINGER  without  Bells— 630  ohms.  This 
also  is  a  polarized  ringer  and  has  an  adjustable 
armature.  The  adjustment  is  ddne  by  means  of  the 
top  screw.  A  beautiful  little  instrument.  With  this 
instrument,  too.  we  furnish  a  blue  print  showing  how 
a  polarized  relay  can  be  built.  You  should  have 
several  of  these  beautiful  little  instruments.  They 
are  worth  their  weight  in  gold;  the  powerful  magnet 
alone  being  worth  more  than  the  price  we  ask  for 
the  entire  instrument. 

No.  15  Ringer — shipping  weight,  2  lbs.       JjjQ  gQ 


No.  55    5-bar  magneto,  110 
Volt  A.  C.  Generator 


being  a 
NO 

Price 


This  is  one  of  the  most  powerful  magnetos  ever 
built,  when  manufacturers  could  afford  to  put 
good  stuff  into  them;  equipt  with  transmission, 
make  and  break,  etc.  Transmission  wheels  are 
all  brass,  crank  handle  furnished.  This  magneto, 
as  well  as  the  other  ones  listed  below,  will  light 
a  110- volt  lamp  merely  by  turning  the  crank 
handle  slowly.  While  this  magneto  gives  alter- 
nating current  only,  it  can  be  rewound  so  it  will 
light  up  a  number  of  four,  six  and  10-volt  lamps, 
all  depending  upon  the  thickness  of  the  wire  you 
wind  on  the  armature.  As  we  furnish  these  mag- 
netos, thev  will  give  a  powerful  alternating  cur- 
rent and  you  will  not  be  able  to  stand  the  current 
when  grasping  hold  of  the  terminals,  litis  makes 
an  ideal  shocking  machine.  All  our  generators 
can  be  transformed  into  a  direct  current  machine 
by  equipping  it  with  a  home-made  commutator, 
all  respects  and  even7  experimenter  should  have  one  of  them  in  his  shop, 
ler  experiments  which  can  be  performed  with  this  machine  will  readily  suggest  themselves 
xperimenter.  The  magnets  furnished  with  these  generators  are  very  powerful,  each  one 
ble  to  lift  one  pound  easily. 

.  55  5-BAR  MAGNETO  GENERATOR  as  described— shipping  weight,  25  lbs.  $4.00 


-1 


NO.  33  3-BAR  GENERATOR,  same  as  described  above  except  that  it  has  only  3  bars,  and  is 
somewhat  smaller.  <t9  OO 

No.  33  3-bar  Generator— shipping  weight.  10  lbs.  Price  

NO.  44  4-BAR  GENERATOR,  same  as  No.  55  except  that  it  has  4  bars,   and  is  somewhat 


emai 


$3.00 


No.  44  4-bar  Generator — shipping  weight,  15  lbs.  Price  

NO.  66  6-BAR  GENERATOR,  same  as  No.  55  except  that  it  has  one  more  magnet  and  the 
armature  is  somewhat  larger  and  more  powerful.    This  is  the  biggest  type  made  and  is  extremely 
powerful.  CO 
No.  66  6 -bar  Generator— stripping  weight.  30  lbs.    Price  jrx««jv 


No.  16    Western  Electric  Ringer  Box 

complete  with 
2500  ohm  po- 
larized ringer, 
bells  in  front 
of  cabinet. 
The  magneto 
furnished  is  of 
the  two-bar 
type,  brass 
gear  transmis- 
sion to  drive 
it,  and  crank 
on  the  outside 
of  the  cabinet. 
The  cabinet  is 
of  polished 
oak,  piano  fin- 
ish and  if  you 
mount  our 
No.  10  micro- 
phone  and 

bracket  in  front  of  the  cabinet  and  use  our  No.  7  or  8  re- 
ceiver, and  then  use  a  switch  to  break  the  current  you  have 
a  first-class  telephone  outfit  at  a  ridiculously  low  price.  This 
ringer  box  is  one  of  the  greatest  bargains  that  has  ever  been 
put  out.  Even  if  you  do  not  need  it  for  telephonic  work,  you 
should  have  it  as  the  instruments  themselves  are  worth  much 
more  money  than  we  ask  for  the  entire  outfit. 

No.  16  Western  Electric  Ringer  Box — ship- 
ping weight,  15  lbs.  Price  


$4.50 


"The  Livest  Catalog  In  America" 

Our  big,  new  electrical  cyclopedia  No.  20  is  waiting 
for  you.  Positively  the  most  complete  Wireless  and  elec- 
trical catalog  in  print  today.  176  Big  Pages,  400  illustra- 
tions. 300  instruments  and  apparatus,  etc.  Big  "Treatise 
on  Wireless  Telegraphy."  20  FREE  coupons  for  our  160- 
page  FREE  Wireless  Course  in  20  lessons.  FREE  Cyclo- 
pedia No.  20  measures  7x5H"-  Weight  Vz  lb.  Beautiful 
stilt"  covers. 


ELECTRO  IMPORTING  CO., 


231  Fulton  Street 
NEW  YORK 


IRUSH  ! 

5  ; 

■  Cut  out  and; 
I  attach  to  your  - 
«  order.  It  will  ■ 
•  leave  us  within  I 
E  24  Hours. 


ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to 
cover  postage,  for  which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  20  as  described. 


ADDRESS   

STATE  E.  E.  5-19- 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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My 


(Continued  from  page  65) 

engineers  of  a  defect  involved  in  the  trans-  like  that  governing  the  conversion  of  me- 
formation  by  the  new  method,  namely,  the  chanical  energy.  We  may  drop  a  weight 
loss  in  the  spark  gap.    Subsequent  investi-     from  a  certain  height  vertically  down  or 


Alternating 


Mechanical  Analog  of  Tesla  Oscillation  Transformer  fa  cat) 


This  revolutionary  improvement  was  exhibited  and  explained  by  Tesla  for  the  first  time  In  his  lecture  before  the  American 
Institute  of  Electrical  Engineers  May  20,  1891.  It  has  made  possible  to  generate  automatically  damped  or  undamped 
oscillations  of  any  desired  frequency  and.  what  is  equally  Important,  of  perfectly  constant  period.  It  has  been  Instru- 
mental In  many  great  achievements  and  Its  use  has  become  universal.  The  underlying  principle  may  be  briefly  stated  as 
follows:  A  source  of  electricity  Is  made  to  charge  a  condenser  and  when  the  difference  of  potential  at  the  terminals  of 
the  latter  has  reached  a  predetermined  value,  an  air-gap  Is  bridged,  permitting  the  accumulated  energy  to  be  discharged 
through  a  circuit  under  resonant  conditions,  this  resulting  in  a  long  series  of  isochronous  Impulses.  These  are  either 
directly  used  or  converted  to  any  desired  volume  or  pressure  by  means  of  a  second  circuit  Inductively  linked  with  the  first 
and  tuned  to  the  same.  The  above  diagram  Is  taken  from  Tesla's  lecture  before  the  Franklin  Institute  and  National 
Electric  Light  Association  in  1893  and  shows  more  elaborate  arrangements  of  circuits,  now  quite  familiar,  for  the  con- 
version of  ordinary  direct  or  alternating  currents  Into  high  frequency  oscillations  by  this  general  method.  In  the 
mechanical  apparatus  Illustrated,  an  attempt  is  made  to  convey  an  Idea  of  the  electrical  operations  as  closely  as  practi- 
cable. The  reciprocating  and  centrifugal  pumps,  respectively,  represent  an  alternating  and  a  direct  current  generator. 
The  water  takes  the  place  of  the  electric  fluid.  The  cylinder  with  its  elastlcally  restrained  piston  represents  the 
condenser.  The  Inertia  of  the  moving  parts  corresponds  to  the  self-induction  of  the  electric  circuit  and  the  wide  ports 
around  the  cylinder,  through  which  the  fluid  can  escape,  perform  the  function  of  the  air-gap.  The  operation  of  this 
apparatus  will  now  be  readily  understood.  Suppose  first  that  the  water  Is  admitted  to  the  cylinder  from  the  centrifugal 
pump,  this  corresponding  to  the  action  of  a  continuous  current  generator.  As  the  fluid  is  forced  into  the  cylinder,  the 
piston  moves  upward  until  the  ports  are  uncovered,  when  a  great  quantity  of  the  fluid  rushes  out,  suddenly  reducing  the 
pressure  so  that  the  force  of  the  compressed  spring  asserts  Itself  and  sends  the  piston  down,  closing  the  ports,  whereupon 
these  opecations  are  repeated  In  as  rapid  succession  as  it  may  be  desired.  Each  time  the  system,  comprising  the  piston, 
rod,  weights  and  adjustable  spring,  receives  a  blow,  it  quivers  at  Its  own  rate  which  Is  determined  by  the  Inertia  of  the 
moving  parts  and  the  pliability  of  the  spring  exactly  as  In  the  electrical  system  tfie  period  of  the  circuit  Is  determined 
by  the  self-induction  and  capacity.  Under  the  best  conditions  the  natural  period  of  the  elastic  system  will  be  the  same 
as  that  of  the  primarily  Impressed  oscillations,  and  then  the  energy  of  the  movement  will  be  greatest.  If,  instead  of  the 
centrifugal,  the  reciprocating  pump  Is  employed,  the  operation  Is  the  same  in  principle  except  that  the  periodic  impulses 
of  the  pump  impose  certain  limitations.  The  best  results  are  again  obtained  when  synchronism  is  maintained  between 
these  and  the  natural  oscillations  of  the  system. 

gation  showed  that  no  matter  what  medium  carry  it  to  the  lower  level  along  any  devious 
is  employed,  be  it  air,  hydrogen,  mercury  path,  it  is  immaterial  insofar  as  the  amount 
vapor,  oil  or  a  stream  of  electrons,  the  of  work  is  concerned.  Fortunately  how- 
efficiency  is  the  same.   It  is  a  law  very  much     ever,  this  drawback  is  not  fatal  as  by  proper 

proportioning  of  the  resonant  circuits  an 
efficiency  of  85  per  cent  is  attainable.  Since 
my  early  announcement  of  the  invention  it 
has  come  into  universal  use  and  wrought  a 
revolution  in  many  departments.  But  a 
still  greater  future  awaits  it.  When  in  1900 
I  obtained  powerful  discharges  of  100  feet 
and  flashed  a  current  around  the  globe,  I 
was  reminded  of  the  first  tiny  spark  I  ob- 
served in  my  Grand  Street  laboratory  and 
was  thrilled  by  sensations  akin  to  those  I 
felt  when  I  discovered  the  rotating  mag- 
netic field. 


Condenser 

Fig.  3 — Scheme   of   Circuit   Connections  In 
Tesla's    Oscillation    Transformer    Shown  in 
Fig.  1.    The  Secondary  Circuit  Which  Slips 
Into  the  Primary  Is  Omitted. 


Typewriter  Sensation 


FREE  TRIAL 

Use  as  You  Pay 

Only  $4.00  a  month  until  the 
low  total  price  of  $53.15  is  paid, 
and  the  machine  is  yours. 

This  is  absolutely  the  most  gener- 
ous typewriter  offer  ever  made.  Do 
not  rent  a  machine  when  you  can 
pay  $4.00  a  month  and  own  one. 
Think  of  it— Buying  a  $100.00  ma- 
chine for  $53.15.  Cash  price,  $50.35. 
Never  before  has  anything  like  this 
been  attempted. 

Standard  Visible  No.  10 

Smith  Premier 

Perfect  machines,  Standard  size,  full  84 
character  one  motion  keyboard.  The  entire 
line  of  writing  completely  visible  at  all  times, 
has  the  tabulator,  the  two-color  ribbon,  with 
automatic  reverse,  the  back  spacer,  ball 
bearing  type  bars,  ball  bearing  carriage  ac- 
tion, in  fact  every  late  style  feature  and 
modern  operating  convenience.  Comes  to  you 
with  everything  complete;  tools,  cover,  oper- 
ating book  and  instructions,  ribbon,  practice 
paper — nothing  extra  to  buy.  You  cannot 
imagine  the  perfection  of  this  beautiful  re- 
constructed typewriter  until  you  have  seen  it. 
I  have  sold  several  thousand  of  these  perfect 
latest  style  Model  No.  10  machines  at  this 
bargain  price  and  every  one  of  these  thou- 
sands of  satisfied  customers  had  this  beauti- 
ful, strictly  up  to  date  machine  on  five  days' 
free  trial  before  deciding  to  buy  it.  I  will 
send  it  to  you  F.  O.  B.  Chicago  for  five  days' 
free  trial.  It  will  sell  itself,  but  if  you  are 
not  satisfied  that  this  is  the  greatest  type- 
writer you  ever  saw,  you  can  return  it  at  my 
expense.  You  won't  want  to  return  it  after 
you  try  it — you  cannot  equal  this  wonderful 
value  anywhere. 

You  Take  No  Risk— Put  in 
Your  Order  Now 

When  the  typewriter  arrives  deposit  with  the  ex- 
press agent  $9.15  and  take  the  machine  for  five 
days'  trial.  If  you  are  convinced  that  it  is  the 
best  typewriter  you  ever  saw,  keep  it  and  send  me 
$4.00  a  month  until  our  bargain  price  of  $53.15  is 
paid.  If  you  don't  want  it,  return  it  to  the 
express  agent,  receive  your  $9.15  and  return 
the  machine  to  me.  I  will  pay  the  return 
express  charges.  This  machine  is  guaranteed  just 
as  if  you  paid  $100.00  for  it.  It  is  standard.  Over 
one  hundred  thousand  people  own  and  use  these 
typewriters  and  think  them  the  best  ever  manu- 
factured. 

The  supply  at  this  price  Is  very  limited,  the  price 
will  probably  be  raised  when  my  next  advertise- 
ment appears,  so  don't  delay.  Fill  In  the  coupon 
today — mail  to  me — the  typewriter  will  be  shipped 
promptly.  There  is  no  red  tape.  I  employ  no 
solicitors — no  collectors — no  chattel  mortgage.  It 
is  simply  understood  that  I  retain  title  to  the 
machine  until  the  full  $53.15  is  paid.  You  cannot 
lose.  It  is  the  greatest  typewriter  opportunity  you 
will  ever  have.  Do  not  send  me  one  cent.  Get  the 
coupon  In  the  malls  today — sure. 

Harry  A.  Smith,  758,  218  N.  Wells  St.,  Chicago 


H.  A.  SMITH.  758.  218  N.  Wells  St.,  Chicago,  III. 

Ship  me  a  No.  10  Smith  Premier  F.O.B.  Chicago, 
as  described  in  this  advertisement.  I  will  pay  you 
the  $44.00  balance  of  the  special  $53.15  purchase 
price,  at  the  rate  of  $4.00  per  month.  The  title 
to  remain  in  you  until  fully  paid  for.  It  is  under- 
stood that  I  have  Ave  days  in  which  to  examine 
and  try  the  typewriter.  If  I  choose  not  to  keep  it 
I  will  carefully  repack  it  and  return  it  to  the  ex- 
press agent.  It  is  understood  that  you  give  the 
standard  guarantee  for  one  year. 

Name   


ACCOUNTANCY 


The  Highest  Paid  Profession  taught  thoroug.,., 
in  a  few  months  of  home  study  by  new  system. 
FRFF  RAflK  International  Accountants  Society 
■  •»»»  Dept.  39E.  2626S.  Mich.  Ave.  Chicago 
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SKINDERVIKEN 

TRANSMITTER  BUTTOyj 


Transmitting 

Violin 

Music 


Fig.  1  shows  how  the  music  of  a 
violin  can  be  transmitted  by  means 
of  the  Skinderviken  button.  The 
button  may  be  attached  to  any  part 
of  the  violin  and  if  it  is  not  de- 
sired to  drill  a  hole  into 
the  violin  which  may 
be  valuable,  there  are 
numerous  places  where 
the  button  can  be  at- 
v'°u"  tached  by  means  of  a 

small  nut,  or  if  this  is 
not  desired  a  small  lump  of  sealing  wax  into  which  the  thread 
part  of  the  button  is  quickly  prest  before  it  cools,  will  do  nice- 
ly.  Music  can  thus  be  transmitted  from  one  room  to  another. 

Fig.  2  shows  how.  to  transmit  piano 
music  at  a  distance.  The  button  is 
attached  to  the  front  sounding  board 
by  drilling  a  very  fine  hole  into  the 
panel,  or  should  this  not  be  desired, 
it  can  be  attached  by  sealing  wax  as  described  under  Fig.  1. 
The  wire  can,  of  course,  be  concealed  as  desired. 
An  interesting  stunt  can  be  performed  by  inter- 
posing a  battery  into  the  line,  and  the  receiver 
shown  in  our  diagram  can  then  be  the  ordinary 
house  telephone  receiver.  Piano  music  can  then 
be  transmitted  to  your  friend  who  may  be  hun- 
dreds of  miles  distant,  and  the  music  will  be  ab- 
solutely clear.  The  same  stunt  can  also  be  per- 
formed, of  course,  with  the  violin  as  shown  in 
Fig.  1. 


Fig.  1 


Transmitting 

Piano 

Music 


A  Loud 
Talker 


Fig.  3  shows  how  an  ordinary 
telephone  receiver  can  be  made 
into  a  loud  talker.  Very  often 
it  is  desired  to  have  a  telephone 
conversation  come  in  so  loud  that  every  one  in 
the  room  can  hear  it  clearly.  Our  illustration  shows  how  this 
can  be  done.  The  telephone  receiver  connected  to  the  incoming 
line  is  attached  to  the  top  of  the  base  board  as  shown.  The  only 
alterations  will  be  as  follows:  The  cap  is  unscrewed  and  its 
hole  is  enlarged  somewhat  to  take  the  Skinderviken  button  as 
shown.  A  thin  iron  nut  is  then  attached,  necessary  on  account 
of  the  pull  exerted  upon  it  by  the  telephone  receiver.  If  the 
telephone  receiver  is  a  single  pole  type,  the  arrangement  as 
shown  in  diagram  is  O.  K.  If  a  double  pole  receiver  is  used,  a 
small  iron  plate  instead  of  the  nut  must  be  used,  as  otherwise 
the  pulling  effect  will  not  be  so  good,  altho  still  appreciable. 
It  is  important  that  the  nut  does  not  touch  the  telephone  pole 
piece,  as  otherwise  the  transmission  will  not  take  place.  It  will 
be  necessary  to  underlay  the  diafram  with  a  few  paper  washers 
in  order  to  raise  it  sufficiently.  After  the  Skinderviken  button 
has  been  attached,  it  is  necessary  to  enclose  it  in  a  sort  of 
sound-proof  box  as  shown  in  illustration.   This  box  may  be  a 

turned  wooden  box,  but 
an  old  telephone  receiv- 
er shell  will  do  nicely. 
It  should  be  attached 
by  means  of  sealing  wax 
as  shown,  making  it  en- 
tirely sound-proof.  The 
two  transmitter  wires 
are  then  connected  to  a 
loud    talking  receiver 


How  to  Make 
a  Telephone 
Extension 


Fig.  3 


Fig.  4 


which  may  be  an  ordinary  pony  telephone  receiver  (single 
pole),  which  must  be  wound  to  five  ohms  or  otherwise  the  re- 
sults will  not  be  satisfactory.  By  winding  the  receiver  spool 
full  and  evenly  with  No.  26  enamel  wire,  you  will  get  about 
five  ohms.  The  battery  between  the  standard  receiver  and  the 
S  ohm  receiver  must  be 
ascertained  by  experi- 
ment, usually  from  four 
to  six  volts  and  some- 
times as  high  as  ten 
volts  are  required.  It 
should  be  noted  that 
the  Skinderviken  but- 
ton does  not  easily  burn  out  and  can  stand  about  one  ampere 
continuously.  The  more  battery  current  put  on,  the  louder 
the  voice.  The  important  part  now  to  consider  is  the  trans- 
mitter horn,  which  must  be  made  of  white  bristol  board,  the 
same  as  used  on  visiting  cards.  Buy  it  at  any  stationery  store. 
The  horn  may  be  from  14  to  30  inches  long,  and  the  opening 
at  the  small  end  should  be  about  J  S  inch.  It  can  be  attached 
by  means  of  sealing  wax  to  the  receiver  cap.  On  the  loud 
talker,  the  ordinary  receiver  diafram  will  do,  altho  one  a  trifle 
heavier  works  better.  No  magnet  is  used  in  this  receiver  as  the 
ou>taEi«u.cuc  Pu"  on  tne  diafram  is  electro-magnetic  as  well  as 
the  transmission  of  the  voice.  This  device  talks 
very  loud. 

Fig.  4  shows  how  you 
can  make  a  telephone  ex- 
tension to  an  existing  tele- 
phone system.  Suppose  you 
are  a  telephone  subscriber 
and  you  wish  to  have  another  extra  phone  some- 
where in  the  building  for  someone  else  to  listen  in : 
all  you  need  is  a  Skinderviken  button  mounted 
on  a  cigar  box  as  shown.  When  the  receiver  is 
taken  off  the  hook,  it  is  placed  on  top  of  the  cigar 
box  directly  over  the  transmitter  button  and  from 
there  the  usual  line  runs  thru  a  battery  to  the  re- 
ceiver. The  distant  party  can  then  hear  what  is 
being  said.  If  it  is  desired  to  have  him  reply  also, 
in  that  case  it  will  be  necessary  for  him  to  talk 
into  a  Skinderviken  transmitter  and  an  extra  line  with  a  tele- 
phone receiver  near  the  house  phone.  The  party  who  makes 
the  connection  would  then  naturally  have  to  take  the  receiver 
and  place  it  over  the  mouthpiece  so  that  the  party  at  the  other 
end  of  the  wire  could  hear  what  is  said.  This  arrangement  is 
not  shown  in  the  diagram,  but  it  is  self-evident. 

"j-Jowler  "  and  ^  sri0ws  an  interesting  instrument 

•-p  i  J  called  "Howler".  It  is  used  in  connection 

1  elegrapn  with  telegraph  practice  instruments.  It 

gives  a  loud  clear  musical  tone  every  time 
the  telegraph  key  is  depresst.  From  two 
to  three  dry  cells  are  used.  The  construction  is  somewhat  simi- 
lar as  explained  in  No.  4  and  the  illustration  is  self-explanatory. 
The  underlying  idea  is  that  the  single  pole  telephone  receiver 
works  the  Skinderviken  transmitter  which  in  turn  again  oper- 
ates the  telephone  receiver,  giving  rise  to  a  clear  note;  the  same . 
as  if  you  take  an  ordinary  telephone  receiver  of  your  house 
phone  and  place  it  over  the  transmitter  mouthpiece,  only  you 
will  find  that  the  tone  of  the  device  described  above  is  much  bet- 
ter and  clearer.  This  in- 
strument probably  con-  sdryCells  sase, 
stitutes  one  of  the  best 
and  simplest  learner's 
outfits.  It  can,  of  course, 
also  be  used  as  a  radio 
test  buzzer,  simply  by 
connecting  one  of  the 
transmitter  wires  to  the 
detector.  It  works  very 
well  indeed. 


Practice  Set 


E.IN6 


Teieciwh  Key       Iron  Dimhium 


Cap  with  tNuesto 
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SKINDERVIKEN  BUTTON  COMPLETE  $1.00  PREPAID 


Skinderviken  Telephone  Equipment  Co.  Address  us  as  steco, 


2118-2136  N.  Clark  St.,  Chicago,  HI. 
or  New  York  City,  N.  Y. 
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SKINDERVIKEN 

TRANSMITTER  BUTTON! 


$13  I 


OU  can  easily  make  a  highly 
sensitive  detectophone  by 
using  a  Skinderviken  Transmitter 
Button  to  collect  the  sound  waves. 
You  can  build  your  own  outfit  without  buying 
expensive ,  equipment.  Think  of  the  fun  you 
would  have  with  such  an  instrument ! 
It's  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your 
home  and  hear  the  conversation  being 
held  all  over  the  house.   You  can  con- 
nect up  different  rooms  of  a  hotel. 
Our  outfit  was  used  by  secret  service 
operatives  during  the  War.  It 
is  being  used  on  the  stage.  So 
much  for  its  commercial  adapta- 
tions!   You  can  procure  appa- 
ratus of  the  same  type. 

One  of  the  main 
advantages  of  the 
Skinder  v  i  k  e  n 
Transmitter  But- 
ton lies  in  its  ul- 
tra -  sensitiveness. 
You  can  place  it 
in   any  position 
you  like.    It  is  the  greatest  in- 
vention in  micro-phones  and  has 
won  recommendations  from  men 
of  high  standing  in  the  scientific 
world.    It  is  being  used  all  over 
the  world.  You  can  mount  it  most  anywhere. 
In  figures  3,  4  and  S  are  shown  some  un- 
usual and  practical  methods.    Card  board 
boxes,  stove  pipes,  stiff  calendars  and  hun- 
dreds of  other  places  will  suggest  themselves 
to  you.  The  buttons  cannot  be  seen  by  any 
one  in  the  room  as  they  are  so  small  and 
light.  Only  a  small  brass  nut  is  exposed  to 
the  view. 

Full  directions  for  connecting  up  the  button  for  use  as  a 
detectophone  are  given  in  booklet  No.  4  which  is  sent  with 
each  button.    Figures  1  and  2  of  this  advertisement,  two  of 

the  many  illustrations 
in  booklet  No.  4,  show 
the  circuit  connections 
of  the  detectophone. 

The  only  instruments 
needed  to  complete  a 
detectophone  outfit,  in 
addition  to  a  Skinder- 
viken Transmitter  But- 
ton are  a  receiver,  bat- 
tery, and,  if  desired,  an 
induction  coil. 


Fig. 


BARGAINS 

These  prices  are  very  low 


MONG  electrical  experiment- 
ers the  button  has  created 
a  sensation.  It  is  not  uncommon 
to  receive  unsolicited  letters  like 
these:  "I  received  transmitter  button  today  and 
I  wish  to  inform  you  that  it  works  great  and  is 
the  best  I  have  ever  seen  or  heard  of  for  the 
price.  I  will  certainly  recommend  it  to  my 
friends.  I  wish  to  thank  you  for  your  good 
service." 

"I  have  been  using  one  of  your  transmit- 
ter buttons,  and  it  has  proved  to  be  worth 
more  than  its  value  in  my  experimenting." 
"I  received  one  (Transmitter  Button)  some 
time  ago,  and  they  are  just  O.  K.  for  ex- 
perimentary."    "I  have  been  using 
one  of  your  transmitter  buttons  for 
experimental  work  and  it  certainly 
lives  up  to  all  you  say  for  it  and 
then  some." 

Mr.  H.  Gernsback,  editor  of  this 


Weight  6V2  lbs. 

8  lbs. 
10  lbs. 


All  equipment  is  GUARANTEED.  The  appa- 
ratus is  the  same  as  sold  by  us  to  large 
telephone  companies.  110  volt  telephone 
generators. 

3  bar  $1.75 

4  bar   2.25 

5  bar   2.75 

Ringers       80  ohm.  .  .  .35 

"  1000  ohm.  .  .  .75 
Silk  cords,  6  ft.  3  cond.  .20 
"  "  6  ft.  4  cond.  .20 
"  "  3  ft.  2  cond.  .10 
Transmitters  complete  with 
Steco  transmitter  button.  *. 
Induction  coils   


lb. 
lb. 


oz. 

oz. 


.$1.50 
.  .35 


12  oz. 
€  oz. 


Fig.  1 

Transmi*ter  Button  mounted  on  Dia- 
phram.    Simplest  circuit. 


magazine,  who  is  the 
oiafram    dean  ot  electrical  ex- 
^iHeurai  perlmenters,  said:  "In 
writer's    opinion,  ob- 
tained   by  actual 
elaborate   tests,  your 
Transmitter  Button  Is 
probably  most  efficient 
device  of  its  kind  on 
market  today,  due  to 
its  simplicity  and 
other  outstanding  feat- 
ures.   Should  have  a  great  future." 

Figures  U,  7  and  8  suggest  some  very 
interesting  experiments.    That  of  repro- 
ducing music  at  a  point  far  removed 
from  the  phonograph  is  very  popular  with 
experimenters.    The  Skinderviken  Trans- 
mitter Button  is  mounted  in  a  very  small 
hole  in  the  under  side  of  the  sound  arm. 
(Note  :  This  hole  will  not  injure  the  qual- 
ity of  the  music.)    When  the  phonograph 
is  being  played,  the  sounds  produced  are  trans- 
formed by  the  Skinderviken  Transmitter  Button 
into  a  varying  electrical  current.    The  receiver, 
which  is  located  in  another  room,  reproduces  the 
music  at  that  point. 

Figures  7  and  8  illustrate  the  methods  of 
transmitting  sound  by  means  of  the  vibrations 
in  a  body  while  speaking.  Speech  will  be  repro- 
duced by  the  receiver  just  the  same  as  if  the 
experimenter  had  spoken  into  a  transmitter.  In 
th:se  experiments  the  Skinderviken  Transmitter 
Button  is  mounted  on  a  small  iron  disc. 
The  same  circuit  connections  apply  to  all  experiments,  regardless 
of  how  the  transmitter  button  is  mounted. 

The  Skinderviken  Transmitter  Button  operates  on  one  or  two  dry 
cells.  It  often  happens  that  two  cells  produce  too  much  current  and  the 
sounds  are  deafening.  We 
recommend  either  one 
fresh  cell  or  two  worn  out 
cells. 

We  have  the  utmost 
faith  in  our  transmitter 
button.  We  guarantee 
satisfactory  service  or  we 
will  refunc  the  purchase 
price.  Boys  —  Young  and 
old — send  in  a  dollar  bill 
RIGHT  NOW!  You  can't 
lose.  If  you're  not  satis- 
fled,  you  receive  your  dol- 
lar back.  Isn't  that  fair? 

Send  a  3c  stamp  for  a 
copy  of  Booklet  No.  4. 


Transmitter  Button  mounted  the  same 
but  with  Induction  Coil. 


USE     THIS  COUPON 


STECO,  2134  North  Clark  St.,  Chicago,  Illinois,  or  New  York  City,  N.  Y. 

Gentlemen  : — Please  enter  an  order  for 

Skinderviken  transmitter  buttons  @  $1.00  prepaid 

110  volt  generators  bars  @  Wt  lbs. 

Ringers  ohms   @  Wt  lbs. 

Cords  conductor  ft  @  Wt  lbs. 

Induction  coils   @      -35  Wt  lbs. 

Transmitters  with  T.  Button  @    ' -50  Wt  lbs. 

Telegraph  Keys   @  1-25  prepaid 


(Use  Pencil) 
Enclose  sufficient  postage  for  mailing 


E.  E.  5-19 


Ship  to. 


Send  Booklet  No.  4.  [ 
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Opportunity  Ad-lets 


Automobile  Accessories. 


Liquid  Silk  Automobile  Polish,  finish  lasts  as 
long  as  new  car,  or  money  back.  Sample  25c. 
prepaid.    Liquid  Silk  Mfg.  Co.,  Delanson,  N.  Y. 

Ford  power  Mechanical  Products  greatly  in- 
crease ability  Ford  Cars,  Sedans,  Trucks,  Trac- 
tors, Racers,  "4  Speed  Forward  Auxiliary  Trans- 
mission"; Double  Power,  High,  Low;  Reverse; 
Powerful  Motor  Brake  descending  hills;  "Abso- 
lute Neutral."  Easy  winter  cranking.  "Full- 
power"  "16-Valve  Cylinder  Head,"  20%-64% 
Power  increase,  government  test.  Other  Ford 
Power  Devices  coming.  Opportunity  agent, 
dealer,  owner.  Send  for  trial  plan  K.  Victor- 
Ford  Trans.  Mfrs.,  246-248  W.  54th,  New  York. 

Fords  run  34  miles  per  gallon  with  our  1919 
carburetors.  Use  cheapest  gasoline  or  half 
kerosene.  Start  easy  any  weather.  Increased 
power.  Styles  for  all  motors.  Runs  slow  high 
gear.  Attach  yourself.  Big  profits  for  agents. 
Money  back  guarantee,  30  days  trial.  Air-Fric- 
tion Carburetor  Co.,  270  Madison  St.,  Dayton, 
Ohio. 


Aeronautics. 


Flies  2,000  Feet— Manhattan  Racer,  26"  wing 
spread,  made  finest  materials,  strictly  a  speed 
and  distance  aeroplane  for  amateurs.  Great  for 
spring  and  summer  outdoor  sport.  Complete 
materials,  knockdown,  carved  propellers,  assem- 
bling and  flying  instructions,  $3.50  Postpaid  in 
U.  S.  Blueprint  only,  35c.  Postpaid.  Blueprint 
Bleriot  racer,  guaranteed  600  foot  fiver,  35c. 
Postpaid.  Hec  Aeroplane  Co.,  6  West  48th  Street, 
New  York  City,  N.  Y. 


jiiflimmiDMiiiuMiiiitt 


Motorcycles. 


Motorcycles  from  $25  up — New  and  second- 
hand. Easy  terms,  large  list  to  choose  from,  all 
makes.  Send  4c.  stamp  for  Bulletin  "A."  Peer- 
less Motorcycle  Co.,  Watertown,  Mass. 

niiniiniiiiriJiiiuiiinini  j  i  inuiui  iimuriJiii  oijj  j  iiuiimniiiiDiiJi  iiii  muiiiiimui  muionmumnnnimi  unmm 


Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School — est.  45 
years.  Catalog  free.  Dodges  Institute,  7th  St., 
Valparaiso,  Ind. 

I1IIUIIIIIIUIUIDI1M 


Stamps  and  Coins. 


100  Different  Stamps  10c,  200,  25c  Michaels, 
5600  Prairie,  Chicago. 

Free — Packet  Valuable  Stamps  to  Applicants 
50%  Approval.  Benj.  Forbes,  160  Devilliers, 
Pittsburgh,  Pa.  

300  Different  Stamps,  35c;  100  different  U.  S. 
21c.     C.  Reitter,  Box  1054,  Detroit,  Mich.  

78  Different  Stamps  to  approval  applicants. 
Enclose  5c.  Harland  Burgett,  419  Spring  St., 
Lima,  Ohio. 

For  Sale — Twenty  large  American  cents,  all 
different  dates,  for  only  $1.55.  Old  coins  bought 
up  to  1916.  Catalogue,  10c.  Savage,  436  Melville 
St.,  Rochester,  N.  Y.  

Stamps — 61  all  different  free.  Postage,  3c 
Mention  paper.    Quaker  Stamp  Co.,  Toledo,  Ohio. 

Stamps — Send  25c.  for  our  collection.  Some 
fine  ones.  Facastenhz,  425  LaGrave,  Grand 
Rapids,  Mich. 

California  Gold,  Quarter  size,  27c;  Half-dollar 
size,  53c;  Dollar  size,  $1.10;  Large  cent,  1820,  and 
catalogue,  10c.    Norman  Shultz.  Kings  City,  Mo. 

500  Finely  Mixed  United  States  or  Foreign 
Sta*ips,  12c.    Philatelic  Star,  Madison,  N.  Y. 
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Old  Money  W  anted. 

We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  10c.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  no,  Le  Roy,  N.  Y. 


"yOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.     It  will  pay  you  to  read  and  investigate  the  offerings 
*  made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.   No  matter  what  you  may  be  seeking,  whether  supplies, 
automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials  of  the 
month. 

Advertisements  in  this  section  seven  cents  a  word  for  each  insertion.  No  advertisement  for  less  than  50c  accepted.  Name  and  address 
must  be  included  at  the  above  rate.    Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.  Ad- 
vertisements for  the  June  issue  must  reach  us  not  later  than  April  22. 

The  Circulation  of  the  Experimenter  is  over  100,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 
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Tricks,  Puzzles  and  Games. 

Magic — Card  Tricks — Sensational  Escapes — 
Jokes — Novelties.  Everything  in  the  amusement 
line.  Large  illustrated  catalog  of  a  thousand 
tricks  free.  Write  today.  Largest  amusement 
goods  manufacturers  in  the  world.  Heaney  Magic 
Co.,  Desk  200,  Berlin,  Wisconsin.  

Leading  Magical  Magazine!  All  magicians  like 
it!  You  will,  too!  Why?  The  value  is  there. 
Sample,  10c;  three  months,  25c;  year,  $1.00. 
Eagle  Magician,  Dept.  E,  Minneapolis,  Minn. 

Black  Art  Hindoo  Experiments,  1919  Edition, 
25c.  Invisible  Ink.  Free  Trick.  Catalogue  each 
order.    Linhorst  Magic  X  Shop,  St.  Louis. 

1000  Stage  Tricks  with  500  illustrations.  Cata- 
logue ioc. ;  small  catalogue  free.  Hornmann 
Magic  Co.,  Sta.  6,  170  Eighth  Avenue,  New  York. 

Tricks,  Puzzles,  Jokes,  Toys,  Games,  Novelties, 
Doll  and  Cane  Racks,  Plays,  Wigs,  Stage  Sup- 
plies, Escapes  and  Illusions.  Large  1917  catalog 
free.  Oakes  Magical  Co.,  Dept.  549,  Oshkosh, 
Wis.  

100  Kinds  Wire  and  Steel  Puzzles.  Catalog  and 
leader,  10c;  postpaid.  Western  Puzzle  Works, 
St.  Paul,  Minn.   


77  S.  Spencer  Street, 
Aurora,  III. 

Feb.  6,  1919. 

Editor  E.  E. 

Dear  Sir: — The  small  ad  I  had  in  the 
February  issue  is  surely  bringing  some  great 
results,  about  six  letters  each  day  from  all 
over  the  United  States  and  Canada. 

I  would  like  to  know  the  price  of  one 
insertion  of  the  one-inch  ad  I  am  in- 
closing  also  cost  of  six  insertions. 

Please  answer  quickly. 

Yours  truly, 

Howell  Rang. 


Exchange  Ads. 


For  Sale— Single  barrel  shotgun,  no  v.  Port- 
able electric  heater,  Hawkins'  Guides,  Zeno 
chewing  gum  vending  machine,  and  other  arti- 
cles. For  description  and  prices,  send  three- 
cent  stamp.  Earl  Brown,  514  Virginia  Ave., 
Martin  sburg,  W.  Va.  

Wanted— Small  motion  picture  machine  for 
home,  price  about  $10.  Donald  Porter,  Frazee, 
Minnesota.  

Sell — Motorcycle  engine;  telescope;  chemicals; 
electric  motor.  Shank,  521  Jefferson  St.,  Dayton, 
Ohio.  

For  Sale — 1  K.W.  Packard  transformer,  round 
detector  and  amplifier  bulbs.  Will  buy  old  type 
General  Electric  Induction  Fan  Motor.  Harry 
Weber,  1113  Walnut  St..  Dover,  Ohio.  

Wanted — Rifle  telescope  sight  and  Kraig  rifle 
or  carbine.  A.  L.  Chamberlin,  Box  132,  Daven- 
port,  Iowa.  . 

Bargains — Cyclopedia  Applied  Electricity,  $15.00; 
Popular  Science  Library,  $10.00;  Excellent  condi- 
tion. First  money  order  takes  same  prepaid.  T. 
H.  Blacknall,  Box  107,  Raleigh,  North  Carolina. 

Sale — Regenerative  Receiver,  Storage  Battery, 
other  apparatus.  Write  for  description.  Thomp- 
son,  36  John  St.,  Worcester,  Mass.  

For  Sale — Twin  Motorcycle,  or  engine,  New 
Sayville  Rotary  spark  gap,  $7.00.  Two  Portable 
Wireless  Sets,  spark  coils,  wireless  and  elec- 
trical instruments.  H.  Gary,  600  Main  St., 
Aurora.  111.  

Wanted — Smith  motor  wheels.  Johnston,  9 
Rutherford,  Binghamton,  N.  Y.  

Wanted — Small  Graflex  camera.  A.  Hofman, 
P.  O.  Box  809,  City  Hall  Sta.,  N.  Y.  

For  Sale — Wireless  instruments.  Vincent  Na- 
talish,  68  West  56th  St.,  New  York  City.  

Head  Set — New  Brandes  distance  phone — 3,000 
Ohm,  $13.50,  sell  $8.00.  Send  stamp,  large  list 
Receiving  Electrical  apparatus.  Dare,  94  Clinton 
Ave..  Brooklyn,  N.  Y.  

For  Sale — Omnigraph  five  dials  clock  driven 
wireless  code,  quenched  gap,  polarized  relay  5 
ohms,  stepup  transformer.  Will  accept  no  less 
than  $25  for  outfit.  Pastime  Theatre,  Union 
Hill,  N.  J. 


 Exchange  Ads. — Continued.  

Sell— Variety  of  articles,  apparatus,  etc.  Write 
wants.  Send  stamped  envelope.  Vernon  Palen, 
Sparta,  Wisconsin.  

"Multi-Audi-Fone",  brand  new,  $15.  Try  this 
with  your  Audion  or  any  detector.  C.  Francis, 
Box  1504,  Providence,  R.  I.  

Wanted— Quick!  Volumes  1,  2,  and  3  "Elec- 
trical Experimenter"  either  bound  separate  or 
any  odd  copies  purchased.  Good  prices  offered. 
Write  for  particulars  and  price  to  Box  70,  Care 
Electrical  Experimenter.  

For  Sale— Receiving  set  $10.85;  consists  of  15 
and  7  inch  double  slider  coupler,  cat-whisker, 
detector,  14  point  loading  coil  17  and  3  inch.  Have 
other  wireless  things.  Send  for  list  quick. 
George  Faunce,  5  Green  Street,  Millville,  N.  J. 

Cheap— Cyclopedia  Applied  Electricity.  Stamps, 
Coins,  junk.    Howorth,  University,  Miss. 

Exchange— Cycle-car  for  Smith  Motor  Wheel 
or  bicycle  engine  or  $50.  Send  stamp  for  par- 
ficulars.    Carl  Mayo,  Orleans,  Mass.  

Wanted— Whimshurst  Static  Machine.  All  let- 
ters answered.  J.  Picucci,  670  57th  St.,  Brook- 
lyn, A.  Y. 

For  Sale— Shaw  Motor  attachment,  $20.  Harold 
Lambert,  Haverstraw,  N.  Y. 

Typewriter— Like  new— For  sale  or  exchange 
John  Galbreath,  Rogers,  Ohio. 

For  Sale— 25  Watt  Dynamo  parts,  $10.  '/2  KW 
Transformer  Coil,  $5.  Electro  Oscillation  Trans- 
former, $5.  Loose  Coupler,  $2.  Navy  Receiving 
Transformer,  $15.  Blitzen  Variable  Condenser, 
$3.  Murdock  Variable  Condenser,  $3.  Variable 
Condenser,  $2.  Ground  Switch,  $1.50.  2000  ohm 
phones,  $2.50.  Home  Medical  Apparatus,  $3.50. 
Post  Card  Projector,  $3.50.  Bell  Ringing  Trans- 
former, $1.50.  $30  Mecanno,  $20.  All  in  good 
order,  first  draft  or  money  order  takes  them. 
Burrows  Rogers.  Cainsville,  Mo. 

^"r?1",  Exchange— Ford  Gray  &  Davis  Starting 
and  Lighting  system;  Shaw  bicycle  motor  at- 
tachment. Want  Dynamo  y2  K.W.  or  larger  24 
to  60  volts  direct  current,  or  screw  cutt'ing 
lathe  8"  swing  or  larger.  Frank  Pantel,  Mus- 
catine, Iowa. 

For  Sale— Blueprints  of  motor  windings,  see 
ad  under  Blueprints,  etc.,  this  issue.  Charles 
L.  Chittenden,  811  West  181  St.,  Kansas  City,  Mo. 

I  have  wireless  apparatus  and  other  things  for 
sale.  Write  for  list  now.  George  Sharp  75 
Everett  Ave.,  Providence,  R.  I.   

Sale— Send  stamp  for  list  of  wireless  instru- 
ments, all  bargains.  Geo.  Sprouls,  5624  Pale- 
thorpe  St.,  Philadelphia,  Pa. 

t  Sell— New  $50  Phonograph,  $25.  C.  Gillespie,  72 
Woodward,  Buffalo,  N.  Y.  

Sell— Motorcycle  engine,  $10.00;  Magneto,  $3.00; 
Spark  coils,  $1.50:  Generator,  $1.25;  Motor,  75c. 
Harley-Davidson  Motorcycle,  $30.00.  Ruben  Hil- 
born,  Brown  City,  Michigan. 

Wanted—  y2  K.W.  transformer,  Packard  or 
Thorderson.  Clyde  Stream,  2537  Elmwood, 
Kansas  City,  Mo. 

Boys!  Big  mechanical  Engineering  Set.  Con- 
tains three  motors.  All  for  $75.00,  cost  a  lot 
more.  Send  cash  in  registered  letter.  Russell 
McQuilkin.   Millport,  Col.   Co.,  Ohio.  

Pocket  Tester  for  electricians,  trouble-shooters 
and  maintenance  men.  For  use  in  place  of 
lamps  on  90  to  500  volt  lines  for  locating  shorts, 
grounds,  opens  and  blown  fuses.  Size  2l/2"  x  5", 
in  neat  leather  case  with  leads  for  testing.  $1.50 
postpaid.  Falls  Electric  Shop,  Cuyahoga  Falls, 
Ohio.  

Sell — White  Cross  Vibrator.  Almost  new,  half 
price.    Write  Wm.  Waldrip,  Attico,  Ind. 

Sale — Swop.  Whole  Laboratory!  Electrical1 
Bargains.  Write  for  list.  All  answered.  Chas. 
Derrick,  Grampian,  Pa. 

For  Sale — $60.00  Regina  Vacuum  Cleaner  with 
attachments,  $25.00.  P.  Crawford,  13  Ten  Broeck 
St.,  Albany,  N.  Y.  

Sell — 5  H.P.  2  cylinder  gasoline  engine,  $46. 
Will  exchange  for  screw  cutting  lathe.  Herbert 
Sicklesteel,  802  12th  St.,  Detroit,  Mich. 


Scenery  for  Hire. 


Collapsible    Scenery    for    all  Plays. 

Grain,  Philadelphia,  Pennsylvania. 


Amelia 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


May,  1919 
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Agents  Wanted. 

Easy,  Pleasant  Work  for  mechanics,  shop  men, 
clerks,  during  spare  hours,  will  add  many  dollars 
to  their  salaries.  Also  want  persons  who  can 
give  full  time.  Big  wages  assured.  Novelty 
Cutlery  Co.,  308  Bar  St.,  Canton,  Ohio.  

Insyde  Tyres,  inner  armor  for  automobile  tires, 
double  mileage  and  prevent  punctures  and  blow- 
outs. Quickly  applied.  Costs  little.  Demand 
tremendous.  Profits  unlimited.  Details  free. 
American  Automobile  Accessories  Co.,  Dept.  54, 
Cincinnati,  C). 

Mechanical  Novelty  for  Old  and  Young.  Bar- 
rel of  Laughs — Amusement  and  Fun.  Every- 
body possible  customer.  Samples  with  particu- 
lars, 25c.    Rullet  Co.,  Hartford,  Conn.  

Klean-Rite  Marvelous  Washing  Compound. 
Whirlwind  seller.  Great  Repeater.  Big  Profits. 
Shipments  prepaid.  Special  offer  and  samples 
free.  Bestever  Products  Co.,  2426-L5  Polk  St., 
Chicago,  111.  

$10  Daily  refinishing  chandeliers,  brass  beds, 
.automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    Gunmetal  Co..  Ave.  D,  Decatur,  III. 

Miracle  Motor-Gas  amazes  motorists.  3c.  worth 
equals  gallon  gasoline.  Eliminates  carbon.  300% 
profit.  Isom,  Idaho,  wires:  "Ship  500  packages. 
Made  $70  yesterday."  Samples  free.  Chas.  A. 
Butler,  Sec'y,  Dept.  70,  Toledo.  Ohio.  

"History  of  the  World  War,"  by  Francis  A. 
March,  brother  of  General  March.  Authentic, 
complete — 750  pages — illustrated — official  photo- 
graphs. Freight  paid — credit  given.  Agents 
making  fortunes.  Free  Outfit.  Victory  Pub- 
lishing Company,  649  Manhattan  Bldg.,  Chicago, 
Illinois.  

Install  Farm  Lighting  Plants.  Big  Profits. 
Get  our  Agency  Plans  at  once.  Wolkee  Co., 
Louisville,  Ky. 
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Cameras,  Supplies — Photo  Developing. 

Kodakers:  How  would  you  like  to  get  a  9  x  u 
enlargement  of  your  best  negatives  Free?  Drop 
us  a  card  right  now  asking  about  it.  Films 
developed  at  10c.  per  roll,  prints  3c,  4C._  and  5c. 
each.  Satisfaction  guaranteed.  Ford's  Foto 
Studio,  Ellensburg,  Washington.  

Mail  Us  15c  with  any  size  Film  for  develop- 
ment and  6  velvet  prints.  Or  send  6  negatives 
any  size  and  15c.  for  6  prints,  8  x  10"  _  mounted 
enlargements  35c.  Prompt,  perfect  service.  Roa- 
noke Photo  Finishing  Co.,  255  Bell  Ave.,  Roanoke, 
Va.  

Frane's  Brownatone  Z5c.  Tones  250  pictures 
beautiful  brown;  easy  as  washing  prints.  Frane, 
Eureka,  111.   

Special  Trial  Offer.  Your  next  Kodak  film  de- 
veloped, 5c.  Prints  2c.  each.  Moser  &  Son,  1919 
St.  James  Ave.,  Cincinnati,  O.  

Clean,  Neat,  Perfect  Kodak  Finishing  at  the 
lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
Catalog  on  Developing,  Printing,  Enlarging  and 
Hand  Coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor.  Mich.  

Make  real  mystic  photos  without  camera  or 
plates  by  using  Star  Photo  Papers.  No  experi- 
ence necessary.  Complete  outfit  for  making  15 
pictures,  25c.  Abrams  Co.,  1305  Peoria  'St., 
Chicago.  

Any  six  or  eight  exposure  film  tip  to  Post 
Card  size  developed  and  printed,  10c,  or  enlarge- 
ment, 8  x  10,  your  favorite  negative,  20c.  Special 
Introductory  offer  to  show  high  quality  work. 
Associated  Photo  Co.,  Dept.  12,  Cincinnati.  Sta.  A. 
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 Chemicals.  

Chemicals     and     Laboratory     Apparatus  for 

analysis    and     experimenting.      April     list  5c. 

Frane,  Eureka,  111.  

Chemicals  or  Chemical  apparatus  —  We  have 
just  what  you  need.  Our  lists  are  without  end. 
State  your  requirements.  We  also  make  up  ex- 
perimental sets  of  any  value.  The  particulars 
of  our  standard  sets  will  be  furnished  upon  re- 
quest. Zeigler  Experimental  Laboratory,  Roches- 
ter, N.  Y. 
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Stammering. 

Stanmering  permanently  eradicated  at  home. 
Cure  positively  guaranteed.  Particulars  free. 
Cheshire  Training  System,  Keene.  N.  H. 
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 For  Advertisers.  

Unheard-of  Trial  Offer!  Inch  display  or  30- 
word  classified  advertisement  ten  weeks,  $1.00. 
Record  Advertiser,  Box  2E,  Houston,  Va. 

"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  West  39th  St., 
New  York. 
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Business  Opportunities. 


Make  Die-Castings.  Sketch,  Sample,  Booklet, 
and  Proposition,  12c.  Byrd  &  Blair,  Box  227E, 
Erie,  Pa. 

Why    Sell    Perfumes    and    Toilet    Goods  for 

others?  Make  your  own;  get  all  the  profits. 
Particulars,  Laboratory  Box  1316— X—  Memphis, 
Term. 

Manufacturer  desires  electrical  specialties. 
Devices  or  supplies  having  possibilities  of  large 
sales  wanted.  What  have  you?  North  Phila., 
Pa.,  P.  O.  Box  5861.  

Earn  Money  at  Home.  "The  Reliable  Plan" 
tells  how.  Ten  cents.  Edw.  C.  Maher,  Dover, 
New  Jersey. 

Victory — Mechanical  Toy  Soldier  window  at- 
traction. _  30  inches  high.  Salutes,  turns  head, 
points  with  finger,  etc.,  as  set.  Well  made, 
nicely  dressed  officers,  privates,  Uncle  Sam,  etc. 
Electrically  operated.  Does  some  stunt  every 
half  minute  or  oftener  as  set  and  will  salute 
soldier  and  pay  no  attention  to  other  if  de- 
sired. Representative  wanted  in  each  city  and 
town.  Write  for  prices.  The  John  M.  Biggs  Co., 
Box  324,  Chattanooga,  Tenn. 

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.    Metz,  313  East  89,  New  York. 

Enter  a  new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address 
Stephenson  Laboratory,  18  Back  Bay,  Boston, 
Mass.  

Build  Up  an  Income  in  Oil — Others  are  doing 
it — Why  not  you?  Today  is  the  opportunity. 
Join  our  easy  monthly  payment  plan  now  —  it 
may  mean  hundreds  in  profits.  Write  for  in- 
formation. National  Oil  Drilling  Co.,  Dept.  K, 
Houston,  Texas. 

$30.00  a  week  evenings.  I  made  it  with  a 
small  mail  order  business;  continued  my  regular 
job  daytime.  Free  Booklet  tells  how,  2  cents 
postage.    Albert  W.  Scott.  Cohoes,  N.  Y. 

Patents  for  sale.  To  buy  or  sell  patents  ad- 
dress Patent  News-H,  V/ashington,  D.  C,  only 
inventors'  newspaper  published. 

Install  Farm  Lighting  Plants.  Big  Profits 
Get  our  Agency  Plans  at  once.  Wolkee  Co., 
Louisville,  Ky.  

"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results,  told  by 
the  advertisers  themselves — not  the  publisher. 
You  will  be  interested  in  reading  this  little 
booklet,  which  we  have  prepared  for  prospective 
advertisers,  a  copy  of  which  will  be  gladly 
mailed  to  you  upon  request.  It  tells  you  how 
to  talk  business  with  1,000,000  intelligent,  inter- 
ested and  responsive  Americans  every  month — 
men  who  know  what  they  want  and  who  have 
the  money  to  buy  it.  Write  for  particulars  and 
rates  today.  Douglas  Wakefield  Coutlee,  225 
West  39th  Street,  New  York.  

Are  you  in  search  of  a  formula  to  produce  a 
certain  preparation?  If  so,  perhaps  we  can  help 
you.  We  are  ever  on  the  alert  and  closely  fol- 
lowing the  development  of  the  industrial  arts  in 
all  its  branches.  Our  standard  price  for  each 
formula  or  process  issued  is  Thirty-five  cents. 
Let  us  hear  from  you.  Industrial  Methods 
Bureau.  320  Fifth  Ave..  New  York  City.  

Iceless  Refrigerators.  Particulars  for  stamp. 
Bachman.  Box  57,  Fullerton,  Penn.  

Hurry:  Our  First  Issue.  Plans  and  specifica- 
tions for  building  National  Advertising  Weather 
Service.  Sales  talk  picture  of  finished  machine, 
etc.  Profit  $150.00  for  manufacturer.  Protected 
territory.  Descriptive  literature,  terms  and  pic- 
ture 25  cents.  None  free.  National  Sales  Co., 
Box  421,  Lima.  Ohio.  

Start  a  profitable  business  manufacturing 
"Puffed  Crisp".  Delicious  confection.  Whirl- 
wind money-maker.  Machine,  Instructions  com- 
plete $6.50.  Samples  10c.  Bestever  Products  Co., 
2426-E5  Polk  St.,  Chicago.  

Want  to  make  $30  a  week  in  spare  time? 
Particulars,  20c.    Walker,  Box  465,  Dayton,  Ohio. 

Opportunity — I  have  a  comprehensive,  electrical 
idea;  available  for  development,  that  should 
revolutionize  a  certain  industry.  Interesting 
research  is  here  afforded  experimenters  and  in- 
ventors in  something  new,  useful  and  worth- 
while for  amateur  and  experienced  electrical 
people.  Postpaid  three  dollars.  Roy  Y.  Hughes, 
Electrician,   Mitchell,  South  Dakota.  

Big  possibilities  in  new  profession.  Easy  to 
learn  in  comparatively  short  time.  Field  _  of 
practice  unlimited.  Many  so  engaged  earning 
$2,500.00  to  $10,000.00  a  year.  Exceptional  oppor- 
tunities for  women.  Write  to  Howard  College, 
527  S.  Ashland  Blvd.,  Chicago,  Illinois. 
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Collections. 


How  to  Collect  Accounts;  also  Exposure  of 
Membership  and  Contract  Collection  Agencies. 
Booklet  25c.  Smith  Mercantile  Agency,  Jeffer- 
son, Ohio. 
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For  Men. 


Razor  Blades  sharpened  right.  Single  edge  2>j 
cents,  double  edge  3/2  cents.  Keenedge  Shop,  7 
South   10th,  Philadelphia,  Pa. 
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Help  Wanted. 

30  Men-Women,  18  or  over,  wanted  immedi- 
ately. U.  S.  Government  positions.  Commence 
$92  month.  Vacations.  Common  education  suf- 
ficient. Hundreds  Permanent  Peace  Positions. 
Write  immediately  for  list.  Franklin  Institute, 
Dept.  E  26,  Rochester,  N.  Y. 

Wanted— Ambitious  Workers  to  start  Collec- 
tion Bureaus.  Be  independent— make  big  income 
yearly.  We  train  and  refer  business  to  you. 
"Scientific  Facts"  free.  National  Collection 
Bureau,  Dept.  20,  65  Maynard,  Columbus,  O. 

Dollars  Saved — Used  correspondence  courses, 
bought  and  sold.  MacMichael  Educational 
Bureau,  Victor,  N.  Y.  

Be  a  Detective.  Good  income.  Excellent  op- 
portunities to  travel.  Particulars  free.  Write 
American  School  of  Criminology,  Dept.  E,  De- 
troit,  Mich.  

Make  Die-castings.  Sketch,  Sample,  Book- 
let and  Proposition,  12c.  Byrd  &  Blair,  Box  227F, 
Erie,  Pa. 
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Books. 

Books  for  Real  Live  People.  Lists  free.  J.  E. 
Sheridan,  417  E.  151st  St.,  New  York.  

Dear  Reader— If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Mesmerism,  Char- 
acter Reading,  Healing,  Mysticism,  Success, 
Salesmanship,  Mechanics,  Entertainment,  etc. 
A.   W.  Martens,  J -49,  Burlington,  Iowa.  

24  Money-Making  Formulas,  25c.  $15  course  in 
candy  making — 6  complete  lessons  for  50c.  Both 
books  60c.     Alton  Studio,  Alton.  Iowa.  

Where  to  Buy  Right;  How  to  Advertise;  no 
expense  2— 25c.    Box  115,  San  Francisco,  Calif. 

Invisible  Inks — 30  formulas,  15c.  Horton  P. 
Jones,   Perry.  Ia. 

"Nature  Book"  facts  every  married  and  en- 
gaged person  should  know,  35c.  Central  Com- 
pany,  599  Ninth  Avenue.  New  York.  

World-Romic  System,  Masterkey  to  All  Lan- 
guages. Six  Textbooks,  $1.44.  French  Chart,  37c; 
Spanish,  37c;  Aviation  Dictionary,  $1.50.  French- 
English  Aviation  Dictionary,  61c.  Languages, 
143  West  47th,  New  York.   

To  Get  Better  Pictures:  Read  the  Amateur 
Photographers'  Weekly;  illustrated;  weekly- 
prize  competitions;  print  criticisms;  many 
unique  features;  $1.50  per  year;  three  months' 
trial  subscription  25c.  Abel  Publishing  Com- 
pany,  401  Caxton  Bldg.,  Cleveland.  Ohio.  

Old  E.  E.  Back  Numbers:  We  have  some  valu- 
able old  E.  E.  back  numbers  on  hand  as  follows: 
1915 — Jan.,  March,  April,  May,  June,  July,  Aug., 
Sept.,  Oct.,  Nov.,  Dec,  price  each  35c.  1916 — Jan., 
Feb.,  March,  May,  June,  Sept.,  Dec,  price  each 
35c.  1917 — Jan.,  April,  May,  Aug.,  Nov.,  Dec, 
each  35c.  1918 — Jan.,  Mar.,  May,  35c;  1918— June. 
July,  Aug.,  Sept.,  Oct.,  Nov.,  Dec,  each  20c. 
1919 — Jan.,  Feb.,  Mar.,  Apr.,  20c.  We  can  fill  or- 
ders at  once  upon  receipt  of  your  remittance,  and 
if  you  have  not  these  numbers  already,  now  is 
your  chance  to  get  them,  as  they  probably  will  be 
snapped  up  very  quickly.  Experimenter  Pub- 
lishing Co.,  233  Fulton  St.,  New  York  City. 
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Health. 


Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1.00 
if  cured.  Remedy  sent  on  trial.  Superba  Co., 
SA,  Baltimore.  Md.  

Pyorrhea— H.  E.  Kelty  D.  D.  S.,  M.  D.,  pyor- 
rhea specialist  for  15  years,  has  developed  a  suc- 
cessful home  treatment  for  pyorrhea.  Purifying, 
healing,  preventative.  Full  month's  treatment 
and  booklet  $1.00.  Circular  free.  Dr.  H.  E. 
Kelty,  106  Gladwin  Ave.,  Leonia,  N.  J.  

Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed.  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F, 
New  York. 
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Formulas. 

500  Formulas,  Resilvering  Mirrors,  Renewing 
Dry  Batteries,  Luminous  Paint,  Mechanics'  Soap, 
25c.  Catalogue  2c.  Ideal,  5501-E  North  Robey, 
Chicago,  111.  

20,000  Formulas,  $1.00  postpaid.  List  4c.  Oscar 
C.  Hanson,  Mentor,  Minn.  

Consult  Us  when  in  need  of  definite  and  re- 
liable data  concerning  any  trade  formula  or 
industrial  process.  Our  standard  price  for  each 
formula  or  process  issued  is  Thirty-five  cents. 
Write  us  now.  Industrial  Methods  Bureau,  320 
Fifth  Ave.,  New  York  City,  N.  Y. 
llllllfflllWIIUUIIIIMlinrM 

Netvs  Correspondents. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 
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For  Inventors. 


Inventors.  Protect  your  Idea  before  exposing 
it.  Advice  Free.  Inventor's  Patent  Service, 
Park  Row  Building,  New  York  City.  

600  Mechanical  Movements,  also  illustrations 
and  explanations  of  50  perpetual  motions.  My 
book,  Inventors'  Universal  Educator,  4th  edition, 
tells  how  to  procure  and  sell  a  patent  for  your 
new  invention.  Government  and  other  costs. 
Covers  the  matter  from  A  to  Z.  140  pages  ele- 
gantly bound.  Contains  noted  Court  decisions 
on  Patent  cases.  Mechanical  Movements  greatly 
assist  inventors — suggest  new  ideas  that  might 
prove  of  great  aid  in  perfecting  inventions.  Tells 
how  to  select  an  attorney.  Has  valuable  informa- 
ion  regarding  Patent  Sharks,  Selling  Agents  and 
Brokers.  Price  $1.  Postage  free.  Fred  G.  Diet- 
er i c h ,  6o3(Juray_Buildi^^ 

Inventions  Commercialized.  Cash  or  royalty. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo.  

Inventors  join  National  Institute  of  Inventors, 
World  Building,  New  York  City;  membership 
society  1,900  strong;  will  help  protect,  develop, 
finance  and  market  your  invention.  Absolutely 
no  charge.    Write  for  booklet. 

mi  uiuiiuaiiiuLiiiuiuiLiniiimLiitLLLLLiuinmiiLi  uuxLiuiiiuiiiuiKLQii  iiiiiuiriiitnii  i  inmiiiiiiiuiiui  n  !Uiii>ld 
Patent  Attorneys. 

Patents  Procured — Trade  Marks  Registered — A 

comprehensive,  experienced,  prompt  service  foi 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for 
disclosing  idea  free  on  request.  Richard  B. 
Owen,  130  Owen  Bldg.,  Washington,  D.  C,  or 
227&-T  Woolworth  Bldg.,  New  York.   

M.  F.  Miller,  Ouray  Building,  Washington, 
D.  C.  Patent  Attorney,  Mechanical  and  Elec- 
trical Expert.  Best  quality  of  work  and  results. 
Moderate  charges.    Advice  free.  

Millions  spent  annually  for  ideas!  Hundreds 
now.  wanted!  Patent  yours  and  profit!  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  American  Industries,  Inc.,  212 
Patent  Dept.,  Washington,  D.  C.  

Inventions  Patented.  Trade-marks  Registered, 
Labels,  Prints  and  Publications  Copyrighted, 
reasonable  fees;  correspondence  solicited;  de- 
tailed information  free;  booklets.  Jaynes  & 
Jaynes,  702  Kellogg,  Washington,  D.  C.  

Protect  Your  Invention.  Personal  Service. 
Send  sketch  for  honest  advice.  J.  Reaney  Kelly, 
732  C,  Woodward  Bldg.,  Washington,  D.  C. 

Patent  Your  Own  Inventions.  Save  attorney's 
fees;  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Building,  New 
York  City.,  

James  N.  Lyles— Patents,  trade-marks,  copy- 
rights. 734-D  Eighth  St.,  N.  W.,  Washington, 
D.  C.  

Patents— My  fee  payable  in  monthly  install- 
ments. Send  sketch  for  advice.  Booklet  free. 
Frank  Fuller,  Washington,  D.  C.  

John  M.  McLachlen,  Atty.  at  Law,  Patents, 
Trade  Marks,  Copyrights,  410  McLachlen  Bldg., 
Washington,  D.  C.  

Patent  Attorney,  Electrical  Engineer,  Mechan- 
ical Expert;  Thorough  Personal  Service.  Frank 
Ledermann,  21  Park  Row,  New  York. 
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Printing. 

100  Quality  Printed  Envelopes,  size  50c. 
Postpaid.  Name  cards  same  price.  R.  Wiese, 
Atlantic,  Iowa.  

100  Engraved  Style  Visiting  Cards  50c;  100 
Emblem  Cards  70c.    H.  Gregory,  Warwick,  N.  Y. 
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Wireless. 


Complete  receiving  sets  $8.50,  $9.50  and  up. 
Instruments,  parts,  minerals.  Circular  for 
stamp.  Inquiries  invited.  Jenkins,  923  Purchase 
Street.  New  Bedford,  Mass.  

Switch  Points.  Binding  Posts,  Switch  levers, 
and  small  parts,  send  2c  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.,  (Harvard  Square),  Cambridge,  Mass. 

Before  you  build  that  new  set  get  our  free 
circular  on  switches  and  contact  points.  Hard 
rubber  knobs  used.  Eureka  Secondary  Co.,  6939 
S.  May  St.,  Chicago,  111.  

Radio  Apparatus  of  Quality — Manufactured  to 
your  own  specifications.  Radio  Engineering 
Company,  Baltimore,  Md.  

Bargains— 14"  Wireless  Coils  complete,  guar- 
anteed, 90c,  except  postage.  Also  Wireless 
Coils  without  vibrators,  45c,  except  postage.  A. 
Dubs,  1534  Pitkin  Ave..  Brooklyn,  N.  Y.  

Our  Universal  Radio  Receiving,  Detector,  and 
Transmitting  apparatus.  The  best  that  science 
and  skill  can  manufacture.  If  interested  write 
for  catalogue.  Universal  Radio  Mfg.  Corpora- 
tion,  Elmira,  N.  Y.  

Amateurs'.  Drop  us  a  postal  and  receive  in- 
teresting information  that  is  of  vital  importance 
to  you  and  future  amateur  radio.  American 
Institute  of  Radio  Engineering,  Omaha,  Nebr. 

Gold  Catwhisker  is  best  for  mineral  detectors. 
Hard  drawn  18  Kt.  Gold  Wire  26  B.  &  S.  3% 
inches,  50c.  Sterling  silver,  15c.  Geo.  Schuler, 
Jr.,  126  W.  46th  St.,  New  York  City. 
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Patents  for  Sale. 


Automobile  Direction  Indicator,  Electrically 
operated.  Just  Patented.  Manufacturing  cost 
low.  Ability  to  Finance  means  money.  Royalty 
or  contract.  Investigate.  L.  A.  &  A.  A.  Own- 
bey,  1210  East  5th  St.,  Chattanooga,  Tenn. 
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Miscellaneous. 


Wanted — Small  Gasoline  and  Steam  Engines. 
Cash  paid  for  1  to  4  cylinder  light  weight 
Motors.  !4  to  10  H.P.  Johnston,  West  End, 
Pittsburgh,  Pa.  

Blacksmith,  Listen!  Prepare  for  big  wages  in 
Navy  and  Arsenal  with  Toy's  Modern  Methods 
doing  hard  jobs  easy.  Forging  and  making  solid 
welds,  hardening  and  tempering  to  a  standard, 
with  colored  tempering  charts.  All  for  one  dol- 
lar.   Sample  free.    W.  M.  Toy,  Sidney,  Ohio. 

Snow  Plow.  Removes  snow  from  sidewalks, 
etc.  Easy  to  raise  or  lower.  Thoroughly  tested. 
Can  also  be  used  as  toy.     A.  H.  Tallyn,  Benson,  111. 

Be  a  Top  Notcher — Get  into  the  100%  Class. 
Be  Prosperous,  Powerful,  Happy.  Our  system 
has  shown  thousands  HOW.  It  can  show  YOU. 
No  guesswork.  Proved.  A  true-to-life  Person- 
ality Sketch  and  first  lesson  on  Happier  Living 
for  toe.  and  birthdate.  Thomson-Heywood  Co., 
Dept.   350,  Chronicle  Bldg.,   San   Francisco,  Cal. 

For  Sale — Choice  Silver  Black  breeding  foxes. 
Reid  Bros.,  Bothwell,  Ont.,  Canada.  

Julian's  Liquid  Fishing  Lure.  Doubles  your 
catch.  Trial  bottle,  One  D'ollar.  George  Julian, 
Albany  Building.  Boston,  Mass.  

Special— Cardboard  tubing,  impregnated,  _  5" 
diameter.  20c  per  foot.  Postage  extra.  Maier, 
335  East  93d  St.,  New  York.  

Plastography  Instruction  with  model  or  mould, 
$2.00.  Success  awaits  you.  P.  B.  Spahr,  York, 
Penn.  

Fancy  Mice — 30  Varieties;  send  stamp  for  list, 
or  50c  for  book  giving  full  information  on 
varieties,  housing,  breeding,  etc.  Holman's 
Mousery,  Dedham,  Mass.  

Music  composed  to  words.  Bauer  Bros,  (for- 
merly  of  Sousa's  Band),  Oshkosh,  Wis.  

Marvelous!  Send  for  our  time-saving  multipli- 
cation table.  Products  of  any  amounts  readily 
calculated.  Handy  pocket  size  card.  Price  10 
cents  (coin)  bv  mail.  Remittance  with  orders. 
Tabluated  Information  Card  Co.,  2040  Chestnut 
St.,  Philadelphia,  Pa.  

"Opportunity  Adlets"  bring  quick  results.  Our 
100,000  circulation,  net.  Other  firms  are  making 
money — so  can  you.  For  proof  address  Classified 
Department,  Electrical  Experimenter,  233  Fulton 
St.,  New  York  City. 
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Motors,  Engines  and  Dynamos. 


Small  Motors  and  Generators:  1000  New  Motors 
and  Generators  from  Bankruptcy  Stock,  %  H.  P. 
A.  C,  $18.50  each;  y2  H.  P.,  $30.00.  Battery 
Charging  Sets— Robbins  &  Myers  new  outfits, _all 
sizes,  $30.00  each  and  up.  Charging,  Lighting 
and  Moving  Picture  Arc  Generators,  $10.00  each 
and  up.  Motors  for  all  phases  of  current.  Im- 
mediate delivery.  Less  than  y2  regular  prices. 
Write  for  late  bulletin.  Tohnston,  West  End, 
Pittsburgh,  Penna.  

For  Sale— Motors,  all  sizes.  Write  your  wants. 
We  have  them.    E.  Billstone,  Jamestown,  N.  Y. 

Gas  Engines  for  every  purpose.  Marine,  row- 
boat,  stationary  and  motorcycle.  Engines  from 
$10  up.  Guaranteed  one  year.  Write  United 
Motor  Repair  &  Supply  Co.,  ,305-309  Broadway, 
New  York.  , 

500  Watt  Motors,  Modern,  Efficient,  cost  me 
$10.  Investigate!  Duplicate!  Clark,  Barnes 
Road,   Newton,   Mass.    j 

50-H.P.  Gasoline  Engine,  4  cylinders,  alumi- 
num, cost  $1,500.  Will  take  $450.  Geo.  B. 
Boutelle,  324  N.  Eutaw  St..  Baltimore.  Md. 

10  Volt,  20  Ampere  Dynamo,  brand  new,  under 
half  price.  Call  Saturday  evening,  354  Convent 
Ave.,  New  Y'ork. 
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Novelties. 

Latest  Fad,  $1.00.  Blanket  flag  sofa  pillow. 
Covered  with  24  flags,  8  shield  of  arms,  satine 
lined.  Fletcher  &  Fletcher,  171 1  S.  Oregon  Ave., 
St.  Louis,  JJo.    Agents  write  for  particulars. 

Snappy  girl  pictures.  You  will  like  them  and 
want  more;  20  for  25c.  Write  today.  Smith's 
Novelty,  (Dept.  5)  6735  Elizabeth,  Chicago,  111. 

■Minnie 

For  the  Hair. 

I  was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growing  results.  Will  send  box,  postpaid,  with 
recipe,  10c.  John  Hart  Brittain,  150  E.  32nd  St., 
BA-300.    New  York. 
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Personal. 


Are  you  self-conscious — embarrassed  in  com- 
pany— lacking  in  self-control?  These  troubles 
overcome.  C.  E.  Veritas,  1400  Broadway,  New 
York  City,  N.  Y. 
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Electrical  Supplies  &  Appliances. 


Make  Your  Own  Transformers.  Costs  a  few 
cents  to  make.  Will  ring  bells,  buzzers,  etc.  No 
batteries  required.  Guaranteed,  instructions,  25c. 
Abrams  Co.,  1305  Peoria  St.,  Chicago.  

Install  Farm  Lighting  Plants.  Big  Profits. 
Get  our  Agency  Plans  at  once.  Wolkee  Co., 
Louisville,  Ky. 

Repairing  and  rebuilding  Galvanometers,  Volt- 
meters, Ammeters  on  any  electrical  instruments. 
V.  W.  Bradbury,  Winnsboro,  La. 

Propellers  for  Air  Propulsion.  Practice  and 
Professional  blades  made  to  order.  Crawford 
Motor  and  Aeroplane  Manufacturing  Co.,  Pitts- 
burgh,  Pa.;  New  Orleans,  La.  

Inventors'  and  Manufacturers'.  Experimental 
work,  models,  tools,  instruments,  light  ma- 
chinery. Over  twenty  years'  specialized  experi- 
ence working  from  samples,  blue  prints,  rough 
sketches,  explanations.  Customers'  supervision 
in  machine  shop  permitted.  Manufacturers'  and 
Inventors'  Electric  Co.,  29D  Gold  St.,  New  York. 

Get  the  proper  apparatus  for  your  experiments. 
Coils,  Electro-magneto,  Solenoids,  Resistances, 
Inductances  and  Condensers,  designed  and  con- 
structed to  your  order.  J.  E.  Fast,  5840  W.  Erie 
St.,  Chicago,  111.  

Problems  and  advice  in  Radio,  Mathematics, 
Electricity,  Chemistry,  etc.,  answered  by  experts 
for  $1.00  and  up.  Paragon  Technical  Bureau,  329 
East  Fifth  Street,  New  York  City.  

10  Security  Ford  Locks,  new,  at  $3.50  each, 
regular  $5.00  locks;  100  ampere  combination  Ford 
Locks  for  switch  at  $2.00  each,  new,  regular 
price  $3.50;  one  Palor  Cut  6"  Electric  Fan,  new, 
at  $4.25;  one  telephone,  new,  50c;  one  Premo 
Camera,  No.  1 — 3^/2  x  4%  Second-Hand  at  $6.00. 
Electrical,  Optical  and  Technical  Supplies.  H.  C. 
Hancock,  Bogota,  N.  J. 

Look!  Save  Money!  Heavy  aluminum  10  x  12 
sheets,  fifty  cents;  inch  strip,  12c.  ft.  Heavy 
inch  brass  strip,  18c.  ft.;  inch,  10c.  ft. 
Postpaid.    Robert  Duffield,  Detroit,  Mich.  

25c.  in  coin  will  answer  that  question  on  Stor- 
age Batteries.  Henry  G.  Oakes,  81  Triangle  St., 
Buffalo,  N.  Y.  

Look!  Penlites  exact  representation  of  foun- 
tain pens,  65c;  6y2"  tubular  flashlight,  $1.05. 
Postage  5c.  extra  on  either.  Extra  batteries 
sold.    J.  McLardie,  424  Edgewater,  Dayton,  Ohio. 

Will  buy  and  sell  anything  electrical,  chemical 
or  mechanical.  Send  for  list  and  send  in  list 
and  prices.    Box  255,  North  Bennington,  Vermont. 

24  Dry  Cells  Recharged  for  4c. _  Instructions, 
ioc.    Walker,  Box  465,  Dayton,  Ohio. 

mwimmiiuiMOTMniiiiM^ 

Blue  Prints. 


Blue  Prints  of  Motor  windings.  108  A.C.  con- 
nections, 132  D.C.  armature  windings,  complete 
240  diagrams  $5.00  cash.  Send  25c.  for  12  samples 
or  write  for  particulars.  Charles  L.  Chittenden, 
811  West  18th  Street,  Kansas  City,  Mo.  

Blue  Prints:  %  H.P.  Gas  Engine,  30c;  %  H.P. 
Steam  Engine,  50c;  %  H.P.  Boiler  and  Engine, 
70c;  all  3  for  $1.00.  Circulars  on  Castings  and 
Engines  for  stamp.  Universal  Gas  Motor  Co., 
364  Monadnock,  Chicago. 
fllMIDfllViDllulllH^ 

Instruction. 


Typewriting  learned  easily  and  quickly  at 
home  by  Modern  Fingering  Gymnastic  Method. 
New  discovery  by  long  experienced  typewriting 
instructor  makes  expert  typists.  Demand  in- 
creased salary.  Complete  course,  twelve  lessons, 
five  dollars.  Guaranteed.  Enroll  today.  School 
of  Modern  Method  Typewriting,  Warren,  Ohio. 

Over  100  Branches  thoroughly  taught  by  mail. 
For  "Free  Tuition",  apply  ^  Carnegie  College, 
Rogers,  Ohio. 

aiiiriniiiiiiiijTiijniiJiiiiiniiiniiiijriiiiJxini.iiriiirrriijjiiMnnrnjiiiiiiiniijniiJiiiiiffiiJiiiiijiiiiiiiiiifiiijf  iijitiijiii 
Song  Poems  W  anted. 

Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love,  or  any  subject.  Chester  Music 
Co.,  918  So.  Michigan  Ave.,  Room  265,  Chicago. 

You  Write  the  Words  for  a  Song — Submit 
poems  on  war,  love,  or  any  subject.  Chester  Music 
write  music,  guarantee  copyright  and  assist  in 
securing  publisher.  Metropolitan  Studios,  Room 
113,  Morton  Bldg.,  Chicago,  111. 

MiiiitMiiiiiiiniiiniiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniM 

Phonographs. 

Build  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  Motors,  Tone  Arms, 
Reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Indiana.  

Build  Your  Own  Phonographs  and  manufacture 
them  for  profit.  Drawing  instructions,  Parts, 
Price  List,  Blue  Prints,  etc.,  complete,  sent  free 
upon  request.  Write  today.  Associated  Phono- 
graph Co.,  Dept.  E-i,  Cincinnati,  Ohio. 

[MffltiininniMiiM 

Letter  Specialists. 

Letters  That  Land  Orders  and  Money  Orders- 
written  for  $4.00;  three  for  $10.00.  Guaranteed. 
Criterion  Service,  Dept.  3,  West  New  York,  New 

Jersey. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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GREATEST  TOY  SENSATION  OF  THE  DAY! 

FIGHTING  DREADNAUGHT 

■mr  SENSATIONALLY  REALISTIC  I  !  1 

Here  Is  a  model  of 
Uncle  Sam's  Afirh ting 
monsters.  Eight 
biff  v.  una,  each 
Df  which  flashes,  at 
correctintervals. 
from  twelve  to 
twenty  times.  Extra 
ammunition  always 
obtainable.  Abso- 
lutely harmless.  Can  be  operated 
boys!  Hero's  your 
the  bent  of  it  in  yon 

EXCITING  NAVAL  BAT1LKS  in  jour  own  bnit.  Nm  . 
Warship  and  Ammunition,  15c,  threa  for  40c,  or  a  float  of  X 
•hips  for  S1.S0  postpaid.   Cxtr-  Ammunition.  S  cents  ««r  phi 

TOOTH-ACHE  STOP  My^eriou«Ohostj 

KaarAiana 


Battle 


"SAFETY  1st"  PINS 


INKLESS  PEN 


WRITES  with  WATER  555,781! 

.oil  Hip.  IU  own  Ink.  Writ 

tllnh|..r,nblr    v,..lrt    .'.Lr.      li.  tl-  r  l> 


vcreiblo  Uoldcr  10  CENT,,  3  lor  2of 

SIMPLEX 
TYPEWRITER 
ONLY  $2.50 

Cheap  But  G 
Simpl 


A 

So  Simple  a  Child 

Can  LI  c  It. 
We  Guarantee  the 
Writ 

Though  BO  rn.rv.lau.ly 


r  •n^'i'r.oo 


Boys,  you  can  have  Movies  at  your  own  homo  with  this  latest  model 

MOVING  PICTURE  MACHINE 


ei  Standard  Fill 
nply  turn  the  hai 


i  as  the  larger  machines.  Ve 
Good  Variety  of  Filn 


DQIpr  Complete  <LO  Rati  Postpaid  anywhere 
rrSIUL      ONLY       ^aCsOtf  Including  Two  Films 


Extra  Films,  15c  each  postpaid 

THIS  IS  A  GENUINE  MOVING  PICTURE  MACHINE 
and  the  motion  pictures  are  clear,  sharp  and  distinct, 
The  Moving  Picture  Machine  Is  finely  constructed,  nn< 
carefully  put  together  by  skilled  workmen.  It  Is  made 
of  Russian  Metal,  has  a  beautiful  finish,  and  Is  oper 
atcd  hy  a  finely  constructed  mechanism.  The  project- 
ing lenses  are  carefully  ground  and  adjusted,  triple 
polished,  standard  double  extra  reflector,  throwing  a 
rny  of  light  many  feet,  and  enlarging  the  picture  on 
the  screen  up  to  three  or  four  feet  In  area.  The 
llr;ht  Is  produced  by  a  safety  carbide  generator, 
such  as  Is  used  on  the  largest  automobiles.  This 
throws  a  dazzling  white  light  on  the  screen. 

It  Is  a  solidly  constructed  and  durable  Moving 
Picture  Machine.  The  mechanism  Is  exceedingly 
pimple  and  Is  readily  operated  by  the  most  Inex- 
perienced. The  pictures  shown  by  this  marvelous 
Moving  Picture  Machine  are  not  the  common, 
crude  and  lifeless  Magic  Lantern  variety,  but  are 
life-like  photographic  reproductions  of  actual 
scenes,  places,  and  people  which  never  tire  Its 
audiences.  This  Moving  Plr-lure  Machine  has 
:aused  a  rousing  enthusiasm  wherever  It  was  used. 

JOHNSON  SMITH  &  CO. 
Dept.  E  7  3224  N.  HALSTED  ST.,  CHICAGO' 

ITCHING  POWDER 


ANARCHIST  BOMBS 

Consist*  of  a  little  glass 
Tlol,  containing  in  liquid 
form  o,  chemical  which  will 
products  a  mOBt  horrible 
odor.  Ono  dropped  in  a 
room  full  of  people  will 
cause  more  consternation 
than  a  llmbnrger  cheese. 
The  smell  will  entirely  din- 
ear  In  sshort  time.  3  Boxes  f0r.26o. 
pped  by  express  only  with  o  dollars 
th  of  other  merchandise. 


eryone  bat  themselves  Is  Uu 
ought?  enjoyable.  AH  that 
nccc Mary  to  start  the  ball  r. 
|ng  Is  to  deposit  a  little  of  t 
powder  on  o  person  a  band  a 


vigorous,  scratch. 


...a;: 


INVISIBLE  INK 


idisHiSt.] 

LOVE  LETTER  INK 

Writing  written  with  this  re- 
markable Ink  vanishes  en- 
tirely In  a  few  weeks  (sooner 
If  desired),  leaving  the  paper 
QUITE  BLANK.      15c  p.  pd. 

Wrltll 


WSSBESSSBSOk\ 


i  In- 


■Ibis 


i  3  lor  40o  postpaid. 


t  daytim 


V«T 


JOHNSON  SMITH  *  CO. 


ictlcsl  Typ*wrt 


™boV,Cwith  iVil  *9 
 iDOetBS-d. 

Johnson  Smith  &  Co.,  Dept.  E  7,  3224  N.  Halsled  St.,  Chicago 


MULTIPLYING  BILLIARD  BALLS  c°°<>  luck  ring Lgj 


The  Best  Feat  of  its  Mind 

Tbta  trick  la  an  effective 
BBurprislnn^  The^perfoi 


by  tho  tips  of  his  thumbs  and 

h.  1.1  in  full  vk-w  of  the  audi 
•  ticc  by  Ihe  tips  of  tho  honor- 
even  while  be  ins  placed  In  pon 


of  the  left  hui 


SQUIRT 
R1NC 


Wonderful  X-Ray  Tube 


iff  a  genmn 

 de  or  tho  r 

will  bo  found  to  

aired.    Prices,  postpaid:  15  Bills  lOc, 

SO  Bill*  25c.  125  for  50c.  oi  S3. 50  thousand 


,  as  they_ 

fcnfti 

and  aneeilns  you  yourself  will  be  havmp 
the  time  of  your  life.  For  parties,  polltl 
caJ  meetings,  car  rides,  or  any  place  a 
all  where  there  la  a  aatherlntr  of  people 
It  la  theareetest  Joke  out.  Price  12o  or  3 
tor  30c.  By  Express  Only 

ROPE  SPLICING 

USEFUL  KNOTS,  HITCHES.  SPLICES,  ETC. 

Mow  Different  Knots  Are  Made  and  What  They  Are  Used 
Knots  to  Use  and  Knots  to  Avoid. 

A  most  practical  handbook  giving  complete  anil 
fclmple  direction  for  making  all  the  most  useful 
knots,  hitches,  rigging,  splices,  etc.  Over  100  illus- 
trations. All  about  wire  rope  attachments,  lashing 
blocks,  tackles,  etc.  3T  Heraldic  Knots  illustrated 
Of  great  value  lo  mechanics,  riggers,  cantf-sra,  boat- 
men    Price  20c  p.  pd. 

Johnson  Smith  &  Co.,  Dept.  E7,  CHICAGO 


LUMINOUS  PAINT 


Make  Your  Watches,  Clocks,  Etc., 
J  Visible  by  Night  JX^wS'S'         T  "" 

.  ,  ,    tlcolly  unobtainable  except  at  an  exorbitant  price,  we  havc'at 
joeeeedeo'  In  producing  this  remnrknblo  LUMINOUS  PAINT,  which,  applied  to 
■J>o  surface  of  nny  article,  emits  rays  of  whits  tight,  rendering  It  perfectly  visible 
-  "-e  dark.  THE  DARKER  THE  NIGHT.  THE  MORE  BRILLIANT  IT  SHINES.  Qui 

ipplicd  to  the  dial  of  ya 


clock  will  onablo  j 
ons  or  switch  plates  of 
r  articles  ;  make  your  c 


MUSICAL  KAZOO 

With  the  Musical  Kazoo 
tou  can,  without  on  ' 
iciicewhataoei 


.  A  little  sppli 
o  time  by  ofgnt.  _ 
:  lights,  match  box. 
is  Crucifixes,  Local! 
■nil  amall  articles, 
m son  Smith  &  Co.,  Dosst.  E  7. 


i  2Sa,  Larger 


pipe,  snare  drum.  Punch  and  Judy. 

No  bolea  to  Anger.  It  is  aimplicitx. 
If.  Produces  excellent  music.  You  do 
ak.  laugh  or 
Used  with 


ftself.  . 

pot  blow   .  . 

make  any  deelred  Imitatl 
utonlahms  reaulta  at  so 
home,  club  or  church  • 
dances,  serenades,  plcnli 
cursions.  Just  the  thins  f 
shows,  bicycle  and  marc  I 

fompanlments  either  with  or  without 
Ptber  musical  Instruments,  frfe*  15ep.  pd. 


MAGIC  FLUTE 

Wonderfully  Sweet 
Toned  and  Musical 


All  the  Latest  Surprising  and  Joke  Novelties 


Cleopatra's  Snal 


On,  t 


r  llf  ellk. 


■nds)  ' 


 nUrht  10* 

HuS.er  Raior  (very  formidable)  ■  20c 

Rnkber  Dagger  •senaationall   .    .  SOe 

Window  Smashers  (great  joke)  .  26o 

Lookbsckroacope  (are  behind  yon)  16c 

Great  Hind  Reeding  Mystery  Cde.  10c 

Thurston's  Mysterious, Trick  Cds.  lOe 

e*Whatn*  Boosters,  pair  .  ...  10c 
JOHNSON  SMITH  S  CO..    Drat,  E  1, 


Cover  the  Spot  Trick, Ssdsa.Bi 

X  Rsy  Novelty  

Trick  Pencil  

Rubber  Tacks  (a  rood  |ohe)  .  . 
Meameriied  Penny  I  defies  the  taw 


of  g 


ritatfoi 


Mysterious  Tumbler  end  Vanish 

ins  Colo  Trick  .... 
Magic  Mirror  (take  one  peep) 
Marie  Plate  Lifter  . 
Imitation  Gold  Teeth 
Great  Bora-Lex  Puxxle 
Wu-ePuMles.  I0c.   Z2  different.  fl.Vb 

3224.  H.  Hslstsd  St.  CUtfisti 


,  26c 


fl  for  I 


"The  Baby" 


Hammorlett  Revolver 

A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 

Msasurss  but 
4  •  4  Inches  long 


Take*  reaular 

22  calibre 
oartridgoi 

Batrr  Double  Action  Hemmsrless  Revolver  tiSS  b»< 

""""ntw'fci'iur ea" Vf  CrVcTsney  sn'd" 


.".VJ 


t  in  Jui 


Evei 


.IF.  ,  i 


idnJS^^rDS^IIUS&st 
i,  ...J  to  l,e  II  ■  ,r.-i',ul  I 

fr'.Ti  us  ii  .lrtii'lyc 
one  losdina 

barrel  of  cy Underhand  it' weighs  only  ivjo'i 
only  (9.00.  s«nt  by  mall  poatoald 

THE 
EXPO 


i  th  - 


ard^-c 
tremely  rsnld  and 


..I. Lulr.fi! 
"The  O[iero 


WATCH  CAMERA 

Tho  most  wonderful  end  In* 
genlous  Camera  made 

It  lebut  little  larger  than  a 
b.  which  It  closely  ro- 


th 


airy 


Expo  about  in  yoar 
pocket  and  take  pic 
lures  without  any  oos 
being  the  wiser. 

Ono  Cont  •  Picture 

The  Expo  loads  In  daylight 
With  26  Eupcsur...  Films,  cost- 
Ing  Zbc,  thus  the  picture  tak- 
Ing  partofs  " 


 had  forth*  nominal 

ot  26c -One  cent  a  picture. 

em    where  the  Rapid  Fire  Lens  Is 

»ted.  ^The  photos  (6/6  *  7/BJ  may 


250 

QUICK  AS  A  FIASHt^e.lfSsrraai 

Endorsed  by  smsteurs  and  profeaelonsls  the  world  over.  Thoroughly  practical— 
printing  and  developing  of  films  Just  the  I  ame  as  ordinary  cam  eras— In  daily  OSS  by 
the  police,  newspaper  reporters,  detectives,  and  the  general  public.  Important 
beats  have  been  secured  with  tho  Watch  Camera  by  enterprising  reporters. 
Produces  clear,  shsrp  negatives  Indoors  or  outdoors  equal  to  any  camera  oo  tts 

Expo  Walch'camsra  f>  1%  CA    FILM).  10  EipotorM  t5c,  25  ttntarts.  iU 
Poilijs  lOc  inn-hirt      «£iOU  Inlhtr  Pockll  Cirrrlrtf  Cut,  156 

Johnson  Smith  &  Co.,  Dept.  £  7, 3224  N.  Hakted  St.,  Chicago 

Trim  Your  Own  Hair  With  the 

Utility  Safety  Hair  Cutter 


LOADED  CIGARETTES 

"3 


Johmon  Smith  a  Co.,  o.,t.  t-7 

SERPENT'S 


'LITTLE  GIANT 


TYPEWRITER 

A  First  Class 
Writing 
Machine 
for  $1.25 


EGGS 


Each  box  contains  12  Eggs, 
which  are  no  larger  than 
a  grain  of  oats. 
When  lit  with  a 
match,  however, 
each  ono  gradu- 
ally hatches  itself  into  &  Snake  several 
feet  long,  which  curls  and  twists  about 
in  a  most  lifelike  manner.  Priei  ptr 
box  10c,  postpaid.    Johnson  Smith  &  Co. 

CIGARETTE  ROLLER 

Very  neat 
and  hand;. 
Weighs  1  e  b  s 


complete  $1.23  by 

MYSTIC  SKELETON 

A  Jointed  figure  of  a  skeleton 


to  music  and  pcrfo: 

the  operator  may  be  any 
tan eo  from  it.  The  figure 
bo  exnmined  by 


down,  stand  up, 
with  each  Skele.  . 
readily  make  it  pert. 


_-nd  full  di  

 which,  ooyone  ca 

tOc  ooatpald. 


MIDGET  ILLUSTRATED  BIBLE 

A  Great  Curiosity 


The  Smalls 
ftllble  In  ths  World 

The  Uldtret  Bible  Ii 


about  the  size  < 

contains  VwO  &_ 
_  DRED  AND  FIFTY 
PAGES  of  the  NEW  TESTAMENT,  profusely  lllua 
trntod.  This  little  Biblo  is  o  wonder.  It  la  aaid  U 
bring  good  luck  to  tho  owner.  Must  be  seen  to  bi 
appreciated.  Pries,  only  12  cents,  three  Bibles  toi 
30  cents;  one  dozen  Bibles  for  S1.00  or  100  foi 
S6.00.  Good  money  can  be  made  selling  these  Midget 
Bibles  nmonFTSt  friends,  church  acquaintance-",  Sunday 
schools,  bazaars,  etc.  Send  lor  a  few  and  try  1 


bay  and  makes 
them  easily  and  Quickly.  You  can  use 
just  the  tobacco  you  prefer  and  thus  hace 
nicer  "emokeB"  than  ready  made,  and 
more  of  them  besides  saving  about  half  of 
your  money.  Just  try  one  and  make  your 
cipnrettcs  just  to  your  own  likinp.  Price 
only  lOc  or  3  for  25c  postpaid,  with  full 
instructions  for  nse.       JOHHSOH  SMITH  &  CO. 

The  CONJURER'S  CASKET 

Apparatus  anil  Directions  lor  a  Number  ol  Mysterious  Tricks  ,  ~ 
Enough  lor  an  Entire  Evening's  Entertainment  eQc 
ANYONE  CAN  DO  THEM 

tt  Is  gwat  fan  myBtifyinpr  your  frirndn.  Get  this  Conjurer's  Cnb* 
tnet.  and  you  will  be  tho  ctcvei     "  ' 


r  friends.  Get  this  Coni 
.  cat  follow  In  your  distrlci.  it 

 n  first-roto  tricks,  including  Tho  Di 

i  placed  on  tho  lar.pl  ' 
--  '  Ball  T 


nd  ii 


•ently  c 


cnt  card  altopethcr  is  found 
when  opened  asain,  is  foun 
nomination);  The  Famous  Mcsre 
tho  hand,  nose,  cheek,  wail,  cloi 
into  a  rUlsS  of  voter,  and  whrn  1 
scribed  above  we  send  full  print 
form  all  the  tricks  to  the  (treat  a 
with  this  Cabinet  ofTricksIn  hi: 


placing  tl 

Tl,o  Mat;.,-  N.vl 

pe.  and  when  i 
;  Tho  Disappei 


uiErici__._. 
(plained  w 


Pesldef 


:or  per 
of  their  friei 

m.  can  give  a  parlor  eoti-nainrne; 
i  the  Cabinet,  there  are  twenty-fi 
r  which  you  can  easily  make  or  r, 
of  Cards^  The  Drawn  rarfiLTh, 


srellThenM«»»«. 

>le.  One  Cent  Rubbed  Into  Two  To  Find  tho  Number  th-.UKh' 
 1  of  performinsr  three  wonderful  * 


full) 

To  Knock 
rrious  Wcddlnn  Rin; 


JOHNSON  SMITH  &  CO..  Oept.  E  7,  3224  N.  Halsled  Streets  CHICAGO 

r^T^^m^f^aw  The  Newest  Novelty  Aerial  Balloon 

I'-    — ayrTM^UJjniUUTTTT^aaH.     Files  svauwrnll*  in  m-  outdoors.    This  Is  the  VERY  LATEST 

"  colored  balloon  that 
.  _  .n  the  usual  way.  and, 
nda  the  bolloon  SOARTNd 

 uir-  o^-incn  piT/pencr  SPINNING  AROUNP  AT  A 

LIVELY  RATE.  The  effect  ts  startllinr.  It  Is  e  graceful  flier  that  makes  the  yountrxtrrs  WILD  WITH  JOY. 
buy  be  used  repeatedly  Indoors  or  outdoors.  An  Inmxwely  Interesting  toy.  #>rtce  IO*  eaeh^  3  far  2Bo  p**, 

JOHNSON  SMITH  &  CO.,  Dept.  E  7,  3224  N.  Halsied  Street,  CHICAGO 


 In  the  boldei 

the  bsekv  moving  th*  blade  out  until  the  cutting  edge  Is  clear  of  t 
holder.  Then  hone  In  the  usual  manner;  finish  on  a  strop  as  wlLb  an  ordinare  rixor. 

SOHN50N  SMITH  •  CO.,  D«t,E  73224  N.  Halsled  St..  Chic. 


New 
Vamping 
Card 


Persons  havi 


No  Teacher  Weed.e 
Burprlslnil»  Simple  8  rate  IS 

Deed  not  despair,  for  with  tbo> 
upright  over  the  piano  keys), 
iongs,  Ballade.  Waltzes    Rag  Time, 
Nolinowledge  of  music  is  required, 
niter  using  w  s  icw  uiud,,  ivw  w  dispense  wi'h  the  aid  vf  tho*  Vsmp- 

ing  Card  entirely.  Only  15  cU,  p.pd.  Johnson  Smllfii  Co. .  Ocfll  E  7 


UPING  CARD  (pla< 
□p  away  to  thousan 
a  Professional  Mua 


i  of  Soi 


Gigantic  £  Butter  Beai 

The  New  Edible  Vegetable  Wonder 
Crows  to  an  astonishing  size,  the  Be:an 
measuring  from  3  to  6  feet  long  an< 

waning  anylhing  from    10   to    16  lb.,  so 


JOHNSON  SMITH  &  CO.  DEPT  E7  322a  N  HALSTED  STREET  CHICAGO 

SHARPEN -M- ALL  sa!^yop?£Ior 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 
Sharpens  the  Gillette  and  Durham  Duplex  both  edges  at  one  time 


JOHNSON  SMITH  &  CO..  DEPT  E7,  32Z4  N.  HALSTED  STREET  CHICAGO 

Stops  tt 
leak  in  9 
minutv 


Potrnend 


The  finest  repairer  for  Ironware.  Agatewara, 
e.etc.  Good  for  kettles,  pots. pans, 
boilers,  and  every  kind  of  Ire 


,  let 


1  [>ip. 


TH Bal E ND*I SD Tr^E ' STRONtl^  SPOT  INTH^'wi* 
tat  mil  the  powder  with  water.    HARDENS  LIKE  IRON. 
„-«r-proof.    You  cam  fill  a  bis  hole  or  a  small  crack.  Hendedplaee) 
than  new.    Replaces  chipped  enamel.    Anyone  can  do  It;  FAILURE  19 
IMPOSSIBLE.   Better  and  easier  than  solder.  Three  sixes.  IS  cents,  29  caMr 
and  BO  ccota.  _ 

Johnson  Smith  &  Co.,  Dept.  E  7  3224  N.  Halsted  St.,  Chicago 


bric-a-brac,  bisque,  a 
bum.  bake  or  boil  out. 
Could  o 
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Now  made 
simple  and 
perfectly  safe 


May,  1919 

TREAT  YOURSELF 
*        With  The 

Wonderful 

Health  Restorer 


You  Can  Have  Bodily  Vigor,  Success-Attain- 
ing Energy,  Attractive,  Healthful  Beauty 


All  at  practically  no  cost — The  great  benefits  of  the 
Violet  Ray  treatments  heretofore  only  procurable  at  big 
expense  from  physicians  and  beauty  specialists  are  now  available  in 
your  own  home.    Look  over  list  of  treatments  below.    Send  for  particulars. 

Painless  Electricity 

Science  has  modified  electricity  that 
the  weakest  may  stand  its  force  with- 
out fear  or  pain.  Every  tissue  and 
fibre  is  saturated,  patient  experiencing 
only  a  sensation  of  relief,  as  if  standing 
in  a  ray  of  sunshine.  Violet  Ray  high 
frequency  has  no  comparison  with  old, 
crude,  electrical 
batteries  and 


COUPON  FOR  BOOK 
and  Special  Information 


RENULIFE   ELECTRIC  CO.. 
636  Marquette  Bldg.,  Detroit,  Mich. 

Please  send  without  obligation,  vour  book  'Health."  explain- 
ing Violet  Ray  treatments  with  Renulife  Generators;  also  Rive 
full  particulars  as  to  its  application,  for  aliments  checked  below 

TREATS  SUCCESSFULLY 


How  Violet  Ray  Benefits 

Electricity  from  your  light  socket  is 
transformed  into  health  and  beauty- 
giving  Violet  Ray — powerfully  effec- 
tive, yet  gentle,   soothing,  perfectly 
safe.    Voltage  is  raised  from  ordinary 
lighting  current  to  thousands  of  volts, 
giving  tremendous  penetrative  force. 
The  irresistible, 
revitalizing  pow- 
ers   of  Renulife 
Violet    Ray  are 
carried  at  once  to 
every  nerve  cell, 
fibre  and  part  of 
body.      Blood  is 
enriched  and 

purified  by  a  flood  of  oxygen,  giving 
added  vitality  and  strength.  As- 
similation and  digestion  improved — 
functions  restored  to  normal — extra 
supply  of  fresh  blood  quickly  brought 
to  area  treated,  removing  congestion 
and  supplying  nourishment.  While  re- 
lieving pains  and  aches,  the  manifest  re- 
sults of  disorders,  it 
removes  the  deep- 
seated  cause;  com-  Offered  on  a 
bines  the  benefits  of 
electricity,  vibra- 
tion, exercise, 
stimulation  and 
oxidation. 


Renulife  Violet  Ray 

HIGH  FREQUENCY  GENERATORS 


TRIAL  PLAN 

Learn  the  Wonderful  Benefits 
by  Actual  Use 


shocking  current. 
Every    jar  and 
shock  is  removed. 
The    effects  are 
marvelously 
rapid.  Relief  can 
be  given  in  one 
or   more    treatments.      Often  cures 
are  accomplished   in   that   time.  It 
is    positive    and    certain    in  action. 
If  you  value  your  health,  and  want 
to  keep  or  restore  your  good  looks 
and  gain  vitality,  throw  away  medi- 
cine bottles — take  this  sensible,  scien- 
tific means.  Violet  Rays  work  with 
nature.  Every 
day's  delay 
Most  Liberal  makes  relief  more 

difficult. 

Send  for  Book- 
let, "Health  via 
Violet  Ray." 


RENULIFE  ELECTRIC  CO.,  636  Marquette  Bldg.,  Detroit,  Mich. 


.  .Abscesses 

.  .Anemia 

.  .Asthma 

.  .Arteriosclerosis 

.  .Baldness 

. .Blackheads 

. .  Brain  Fag 

.  .Bronchitis 

.  .Bunions 

.  Bruises 

.  .Catarrh 

.  Colds 

.  .Chilblains 

. .  Dandruff 

..Deafness  and  Ear 

Diseases 
..Eczema 

..Enlarged  Prostate 


Name.  ..jy,, ........ 

Address. ........ , 


.Facial  Neuralgia 
.Falling  Hair 
.  Female  Com* 

plaints 
.Goitre 
.Gout 

.  Haemorrhoids 

.  Hay  Fever 

.  Infantile  Paraly. 

sis 
.  Insomnia 
.  Lameness 
.  Locomotor  Ataxia 
.  Lumbago 
.Nervous  Affec. 

tions 
.Neuralgia 
.Neuritis 


..Obesity 

..Pain  In  Abdomen 

and  Chest 
Paralysis 
.  Piles 
.  Pimples 
.  .Pyorrhea 
. .  Rheumatism 
.  .Scars 
.  .Sciatica 
.  .Skin  Diseases 
.  .Sore  Throat  and 

Throat  Diseases 
.  .Sprains 
. .Toothache 
. .  Weak  Eyes 
..Wrinkles 
..Warts  and  Moles 


CANADIAN  RENULIFE  ELECTRIC  CO. 
236  Netting  Bldg..,  Windsor,  Ont. 


SALES  REPRESENTATIVES 
WANTED 


Unequaled  for  scalp 
and  hair 


Brings  beauty  par- 
lor to  your  home 


Inhaling  ozone.  For 
Catarrh,  throat  and 
lungs.  Marvelous 
local  results  with 
general  tonic  effect 


Treatment  for  gen- 
eral debility,  nerv- 
ousness, etc. 
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as  in pmcttd 


Electriciiy  R 
as  experts  K 
know  it  - 


NOT 
ONE 
CENT 

IN 
ADVANCE 


IGHT  before  you  there  is  pictured  a  compact 
set  of  books  which  contains  all  the  information 
you  require  to  advance  to  the  highest  positions  in 
the  world  of  electricity.    No  instruction,  no  con- 
sultation by  correspondence  is  necessary.    The  en- 
tire subject  is  before  you,  clearly  written  and  clearly  illustrated. 

Whether  you  have  spent  years  with  electricity,  or  are  a  mere  be- 
ginner, CROFT'S  LIBRARY  OF  PRACTICAL  ELECTRICITY  will 
enable  you  to  master  modern  practice,  and  fit  you  quickly  for  one  of 
the  thousands  of  responsible  positions  now  open  to  those  who  are 

properly  trained  in  electricity. 

In  twenty  years'  practice  Terrell  Croft  has  learned 
many  things  about  electricity.  As  apprentice,  as  lineman, 
as  draftsman,  and  finally  as  electrical  engineer  with  the 
Westinghouse  Company,  he  has  learned  the  practical 
man's  wants. 

With  his  own  practical  experience,  and  with  the  co- 
operation of  a  score  of  other  authorities,  he  has  com- 
pleted what  is  considered  the  most  valuable  study  and 
reference  course  ever  attempted. 

No  other  set  of  books  or  course  of  instruction  ever 
adhered  so  closely  to  actual  work.  Nothing  else  of  the 
kind  ever  told  so  vividly  the  story  of  electricity  as 
experts  know  it. 


tPRACTlOU  ElECTOICAl  CENTRAL  3*!SLN0   ^>lVUG  £BACTICA1 

Chott     Croft    Croft     croit    cro"  cSSft 


CROFT'S] 
LIBRARY 

practical; 

ELECTRICITY  J 

8Vols.-Flexibly* 
bound-3000Pages~ 
21 00  Illustrations 


A SET  of  books  which  covers  the  wide  subject 
of  electricity  completely,  comprehensively 
and  practically  cannot  be  adequately  described, 
therefore  we  extend  to  every  reader  of  this  paper 
an  invitation  to  examine  the  books  absolutely 
free. 

Merely  fill  out  the  coupon  below  and  return  to  us. 
We  will  ship  the  books,  all  charges  prepaid,  for  ten 
days'  free  use.  The  books  are  pocket-size.  Carry 
one  or  two  with  you  to  work,  and  look  them  over 
evenings.  Test  their  usefulness  by  using  them  in 
connection  with  your  work.  Keep  them  ten  full 
days.  Then  return  them  at  our  expense  if  you  think 
ill  not  enable  you  to  know  electricity  as  experts  know  it. 
only  $2  per  month  for  eight  months  if  you  are  thoroughly 


per  month 
for8months 
for  a  complete 
electrical 
education 


they  w 

Pay 
pleased. 

This  is  your  opportunity.    Will  you  grasp  it? 


McGraw-Hill  Book  Co..  Inc., 
239  W.  39th  Street, 
New  York.  N.  Y. 
Gentlemen:     The   CROFT  LI- 
BRARY     OF  ELECTRICITY 
reached  me  March  3  and  more 
than  came  up  to  my  expecta- 
tions.   I  have  been  in  the  elec- 
trical business  for  fifteen  years, 
and  know   the  general   run  of 
electrical  books.    Terrell  Croft's 
Library  is  the  best  I  have  ever 
had  the  pleasure  of  examining. 
Yours  truly, 
EDWARD   T.  HOFF, 
7l3-3rd  Avenue, 
Asbury  Park,   N.  J. 


McGraw-Hill  Book  Co.,  Inc. 

239  W.  39th  St.,  New  York 

Gentlemen: — Please  send  me  the  Library  of  Practical  Electricity 
(shipping  charges  prepaid),  for  10  days'  free  examination.  If  satis- 
factory I  will  send  $2  in  ten  days  and  $2  per  month  until  $16  has 
been  paid.  If  not  wanted,  I  will  write  you  for  return  shipping 
instructions. 

Name   

Home  Address   

City  and  State  

Where  Employed   

Occupation   Ex-6-19 
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N  1904,  during  Army  maneuvers  in  Cali- 
fornia, General,  then  Major,  George  O. 
Squier,  of  the  U.  S.  Signal  Corps,  made  the 
important  discovery  that  it  was  possible  to 
receive  radio  messages,  using  live  trees  as 
an  aerial.  He  found  that  by  merely  driv- 
ing a  metallic,  spike  into  the  tree  trunk,  a 
few  feet  above  the  ground,'  and  by  connecting  the  wire 
from  his  radio  receiving  instruments  to  the  spike,  mes- 
sages would  come  in  astonishingly  well  over  this  new 
"aerial". 

The  invention,  while  important,  received  but  scant  no- 
tice, even  in  the  scientific  press  of  that  day.  Indeed,  the 
majority  of  radio  people  knew  very  little  about  the  in- 
vention, and  those  who  did  know  considered  the  tree 
aerial  as  a  freak,  along  with  the  bed-spring  aerial  and 
others  of  a  similar  nature. 

During  the  war,  however,  the  discoverer  of  the  sys- 
tem, who  had  now  become  Major  General  Squier,  Chief 
Signal  Officer  of  the  Army,  made  many  new  experi- 
ments with  trees  and  radio.  Recently,  before  the  Physi- 
cal Society,  General  Squier  delivered  a  highly  interest- 
ing lecture  on  the  subject,  and  from  what  transpired,  it 
is  certain  we  have  merely  scratched  the  surface  of  an 
important  'invention. 

General  Squier,  for  instance,  has  been  in  constant 
communication  with  Europe  for  months,  receiving  mes- 
sages from  all  of  the  large  radio  stations  located  in 
England,  France,  Italy  and  Germany,  using  nothing  but 
trees  for  his  aerials.  But  that  was  not  all.  He  demon- 
strated that  it  was  just  as  easy  to  send  radio  messages 
over  a  tree  as  it  was  to  receive  them.  Indeed  this  holds 
true  not  only  for  telegraph  messages,  but  radio  tele- 
phone communication  has  been  actually  carried  on  be- 
tween trees  over  a  distance  of  three  miles!  So  far  no 
attempt  has  been  made  to  increase  this  distance,  altho  it 
is  obvious  that  any  distance,  depending  only  upon  the 
power  of  the  sending  instruments,  can  be  bridged  in  this 
manner. 


That  this  system  proved  of  immense  value  during  the 
war  can  be  readily  imagined.  Our  signal  corps  men  for 
that  reason  never  were  troubled  with  the  communication 
lines  in  their  rear,  as  long  as  there  was  a  live  tree  about. 
No  conspicuous  wire  aerial  was  needed  for  their  radio 
work;  code  messages  flew  back  and  forth  from  the  most 
extended  points  of  our  lines,  right  under  the  Germans' 
noses,  who  never  suspected  innocent-looking  trees  as 
being  the  carriers  of  priceless  information. 

General  Squier  thinks  that  the  tree  aerial  will  soon 
supplant  the  wire  antenna  entirely ;  even  the  big  com- 
mercial stations,  he  thinks,  can  make  excellent  use  of  his 
discovery.  The  radio  amateur  particularly,  will  find  the 
trees  about  his  house  a  new  and  welcome  source  for  his 
experiments.  Many  parents  and  landlords  object  to  un- 
sightly aerials  on  or  about  the  house.  An  innocent-look- 
ing tree — if  there  is  one  near  at  hand — now  solves  the 
problem  for  the  ambitious  amateur.  And  the  higher  the 
tree,  the  better  the  results. 

The  new  botanical  antenna,  on  the  other  hand,  brings 
us  many  new  and  interesting  problems.  One — and  a 
curious  one  at  that — is :  How  to  figure  the  wave  length 
of  such  an  aerial !  No  doubt  General  Squier  has,  or  will 
work  out  a  standard  formula  for  us.  Undoubtedly,  too, 
the  wave  length  will  vary  from  year  to  year — due  to  the 
growth  of  the  tree.  Then,  too,  in  Spring,  before  the 
leaves  are  on  the  tree,  the  wave-length  should  be  slightly 
less  than  in  the  summer  time,  due  to  the  smaller  area 
and  resultant  capacity.  Also  it  would  seem  that  in  the 
winter  time,  the  wave-length  of  the  tree  would  be  much 
less  than  in  the  Spring,  due  to  the  conducting  sap  re- 
ceding from  the  branches. 

Suppose  you  were  to  "spike  up"  every  tree  in  a  small 
wood — say,  a  thousand  trees !  The  enormous  area  ex- 
posed to  the  ether,  would  theoretically  give  us  a  wonder- 
fully effective  antenna.  We  say  theoretically,  because 
we  do  not  know  how  the  immense  added  capacity  would 
affect  our  instruments. 

H.  Gernsback. 
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The  New  Social  Order 

'  I  *HE  way  is  being  prepared  for  a  social  order  more 
*  wonderful  than  anything  ever  heretofore  dreamed  of; 
the  conflict  of  modern  science  with  theology;  the  study  of 
comparative  religions;  the  tremendous  power  of  new 
social  movements;  all  of  these  are  but  preparing  the  way 
for  the  new  order. 


Men,  now  understand  that  for 
every  condition  there  is  an  adequate 
and  definite  cause,  so  that  when  a 
given  result  is  desired,  they  seek 
only  the  cause  by  which  this  result 
may  be  obtained. 

The  discovery  of  a  reign  of  law 
marked  an  epoch  in  human  progress. 
It  eliminated  the  element  of  uncer- 
tainty and  caprice  from  the  lives  of 
men,  and  substituted  law,  reason 
and  certitude. 

These  laws  operate  with  scientific 
exactitude  and  those  who  have  suc- 
ceeded in  obtaining  a  working 
knowledge  of  them,  are  enabled  to 
break  the  bonds  of  environment; 
control  elementary  forces  and  utilize 
the  potentialities  of  Infinity. 

The  Master  Key  tells  of  these  won- 
derful Natural  Laws  and  therefore 
substitutes  definite  principles  for 
uncertain  and  hazy  methods.  An 
understanding  of  this  scientific  truth 
is  the  imperative  condition,  the  un- 
derlying verity,  the  necessary  prec- 
edent to  every  truly  successful  busi- 
ness or  social  relation. 

Men  are  finding  that  permanent 
success  is  built  upon  honor,  not  upon 
dishonor;  they  are  finding  that  the 
greatest  and  most  penetrating  mind 
loses  its  way  hopelessly  and  can  form 
no  conception  of  the  results  of  an 
action  based  upon  a  false  premise. 

The  Master  Key  avoids  theory, 
speculation  and  abstractions   of  all 


kinds.  It  confines  itself  to  the  oper- 
ation of  natural  laws.  These  laws 
are  clear,  concise,  definite  and  pos- 
itive and  can  be  demonstrated  by 
any  one. 

The  Master  Key  is  not  interested 
in  conditions  or  effects,  but  in  the 
cause  by  which  the  effects  are  pro- 
duced; it  is  therefore  limitless  and 
has  rewards  hardly  to  be  expressed 
in  words. 

All  conditions  are  the  result  of  the 
operation  of  this  law,  but  unfortu- 
nately, the  law  will  operate  to  our 
disadvantage  just  as  readily  as  for 
our  benefit  and  for  this  reason  many 
are  unconsciously  creating  discor- 
dant, destructive,  inharmonious, 
poverty  stricken  conditions  instead 
of  conditions  of  health,  abundance, 
elegance,  beauty,  refinement  and 
wealth.  It  is  simply  a  question  of 
understanding;  a  question  of  know- 
ing how  to  take  advantage  of  natural 
laws. 

If  you  have  any  objective  in  life, 
which  you  have  not  as  yet  succeeded 
in  taking,  or  if  you  wish  to  change 
any  condition,  physical,  mental, 
financial  or  environmental,  or  if  you 
wish  to  add  an  asset  of  inestimable 
value  to  your  present  resources,  the 
Master  Key  has  a  message  for  you. 

A  copy  will  be  sent  to  any  address 
without  cost  or  obligation  of  any 
kind. 


Charles  F.  Haanel 

423  GRANITE  BUILDING 

ST.  LOUIS,  MO. 
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Now  made 
simple  and 
perfectly  safe 


TREAT  YOURSELF 
With  The 

Wonderful 

Health  Restorer 


You  Can  Have  Bodily  Vigor,  Success-Attain- 
ing Energy,  Attractive,  Healthful  Beauty 

All  at  practically  no  cost — The  great  benefits  of  the 
Violet  Ray  treatments  heretofore  only  procurable  at  big 
expense  from  physicians  and  beauty  specialists  are  now  available  in 
your  own  home.    Look  over  list  of  treatments  below.    Send  for  particulars. 

Painless  Electricity 

Science  has  modified  electricity  that 
the  weakest  may  stand  its  force  with- 
out fear  or  pain.  Every  tissue  and 
fibre  is  saturated,  patient  experiencing 
only  a  sensation  of  relief,  as  if  standing 
in  a  ray  of  sunshine.  Violet  Ray  high 
frequency  has  no  comparison  with  old, 
crude,  electrical 
batteries  and 


wmmmmmmmmmmm 


COUPON  FOR  BOOK 
and  Special  Information 


RENULIFE  ELECTRIC  CO.. 
637  Marquette  Bldg.,  Detroit,  Mich. 

Please  send  without  obligation,  tout  book  •Health  ••  explaln- 
J  Inc  Violet  Ray  treatment  with  Benulife  Generaiors:  also  Rive 
3  full  particulars  as  to  its  applicatloD  for  ailments  checked  below 

TREATS  SUCCESSFULLY 


How  Violet  Ray  Benefits 

Electricity  from  your  light  socket  is 
transformed  into  health  and  beauty- 
giving  Violet  Ray — powerfully  effec- 
tive, yet  gentle,   soothing,  perfectly 
safe.    Voltage  is  raised  from  ordinary 
lighting  current  to  thousands  of  volts, 
giving  tremendous  penetrative  force. 
The  irresistible, 
revitalizing  pow- 
ers   of  Renulife 
Violet    Ray  are 
carried  at  once  to 
every  nerve  cell, 
fibre  and  part  of 
body.      Blood  is 
enriched  and 

purified  by  a  flood  of  oxygen,  giving 
added  vitality  and  strength.  As- 
similation and  digestion  improved — 
functions  restored  to  normal — extra 
supply  of  fresh  blood  quickly  brought 
to  area  treated,  removing  congestion 
and  supplying  nourishment.  While  re- 
lieving pains  and  aches,  the  manifest  re- 
sults of  disorders,  it 
removes  the  deep- 
seated  cause;"  com-  Offered  on  a 
bines  the  benefits  of 
electricity,  vibra- 
tion, exercise, 
stimulation  and 
oxidation. 


Renulife  Violet  Ray 

HIGH  FREQUENCY  GENERATORS 


TRIAL  PLAN 

Learn  the  Wonderful  Benefits 
by  Actual  Use 


shocking  current. 
Every  jar  and 
shock  is  removed. 
The  effects  are 
marvelously 

  rapid.  Relief  can 

be  given  in  one 
or  more  treatments.  Often  cures 
are  accomplished  in  that  time.  It 
is  positive  and  certain  in  action. 
If  you  value  your  health,  and  want 
to  keep  or  restore  your  good  looks 
and  gain  vitality,  throw  away  medi- 
cine bottles — take  this  sensible,  scien- 
tific means.  Violet  Rays  work  with 
nature.  Every 
day's  delay 
Most  Liberal  makes  relief  more 

difficult. 

Send  for  Book- 
let, "Health  via 
Violet  Ray." 


RENULIFE  ELECTRIC  CO.,  637  Marquette  Bldg.,  Detroit,  Mich. 


.  .Abscesses 

..Anemia 

.  .Asthma 

.  .Arteriosclerosis 

.  .6aldnes9 

.  .Blackheads 

. .  Brain  Fag 

.  .Bronchitl? 

.  .Bunions 

.  Bruises 

. .  Catarrh 

..Colds 

.  .Chilblains 

. .  Dandruff 

, .  Deafness  and  Ear 

Diseases 
..Eczema 

..Enlarged  Prostate 


.Facial  Neuralgia 
.Falling  Hair 
. Female  Com- 
plaints 
.Goitre 
.Gout 

.  Haemorrhoids 
.Hay  Fever 
.Infantile  Paraly. 

sis 
.Insomnia 
.  Lameness 
.  Locomotor  Ataxia 
.  Lumbago 
.Nervous  Affec* 

tions 
.Neuralgia 
.Neuritis 


,  -  Obesity 

..Pain  in  Abdomen 

and  Chest 
. .  Paralysis 
.  Piles 

.  Pimples 
.  -  Pyorrhea 
.  .Rheumatism 
.  -  Scars 
.  .Sciatica 
.  Skin  Diseases 
,  .Sore  Throat  and 

Throat  Diseases 
.  .Sprains 
. .Toothache 
. .  Weak  Eyes 
..Wrinkles 
..Warts  and  Moles 


CANADIAN  RENULIFE  ELECTRIC  CO. 
237  Netting  Bldg.,  Windsor,  Ont. 


SALES  REPRESENTATIVES 
WANTED 


Unequaled  for  scalp 
and  hair 


Brings  beauty  par- 
lor to  your  home 


Inhaling  ozone.  For 
Catarrh,  throat  and 
lungs.  Marvelous 
local  results  with 
general  tonic  effect 


Treatment  for  gen- 
eral debility,  nerv- 
ousness, etc. 
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New  Stomachs  for  Old 


In  48  Hours 

By  R.  S.  Thompson 


■\  BRA/?  p 


Eugene  Christian 


THOUSANDS  of 
people  who  suffered 
for  years  with  all 
sorts  of  stomach  trouble 
are  walking  around  to- 
day with  entirely  re- 
i  made  stomachs — stom- 
achs which  have  been 
re-made  in  from  48  to  72  hours!  They 
enjoy  their  meals  and  never  have  a 
thought  of  indigestion,  constipation  or 
any  of  the  serious  illnesses  with  which 
they  formerly  suffered  and  which  are  di- 
rectly traceable  to  the  stomach. 

And  these  surprising  results  have  been 
produced  not  by  drugs  or  medicines  of 
any  kind,  not  by  foregoing  substantial 
foods,  not  by  eating  specially  prepared 
or  patented  foods  of  any  kind,  but  by 
eating  the  plainest,  simplest  foods 
correctly  combined! 

These  facts  were  forcibly  brought  to 
my  mind  by  Eugene  Christian,  the  emi- 
nent Food  Scientist,  who  is  said  to  have 
successfully  treated  over  23,000  people 
with  foods  alone! 

As  Christian  says,  man  is  what  he 
eats.  What  we  take  into  our  stomachs 
today,  Ave  are  tomorrow.  Food  is  the 
source  of  all  power,  yet  not  one  person 
in  a  hundred  knows  the  chemistry  of 
foods  as  related  to  the  chemistry  of  the 
body.  The  result  is  we  are  a  nation  of 
'stomach  sufferers." 

Christian  has  proved  that  to  eat  good, 
simple,  nourishing  food  is  not  necessarily 
to  eat  correctly.  In  the  first  place,  many 
of  the  foods  which  we  have  come  to  re- 
gard as  good  are  in  reality  about  the 
worst  things  we  can  eat,  while  others 
that  we  regard  as  harmful  have  the  most 
food  value. 

But  perhaps  the  greatest  harm  which  comes 
from  eating  blindly  is  the  fact  that  very  often 
two  perfectly  good  foods  when  eaten  at  the 
same  meal  form  a  chemical  reaction  in  the 
stomach  and  literally  explode,  liberating  dan- 
gerous toxic  poisons  which  are  absorbed  by 
the  blood  and  circulate  throughout  the  system, 
forming  the  root  of  all  or  nearly  all  sickness, 
the  first  indications  of  which  are  acidity,  fer- 
mentation, gas,  constipation  and  many  other 
sympathetic  ills  leading  to  most  serious  con- 
sequences. 

And  yet  just  as  wrong  food  selections  and 
combinations  will  destroy  our  health  and  ef- 
ficiency, so  will  the  right  foods  quickly  create 
and  maintain  bodily  vigor  and  mental  energy. 
In  my  talk  with  Eugene  Christian,  he  told  me 
of  some  of  his  experiences  in  the  treatment  of 
disease  through  food — just  a  few  instances  out 
of  the  more  than  23,000  cases  he  has  on  record. 

One  case  which  interested  me  greatly  was 
that  of  a  young  business  man  whose  efficiency 
had  been  practically  wrecked  through  stomach 
acidity,  fermentation  and  constipation,  result- 
ing in  physical  sluggishness  which  was  natural- 


ly reflected  in  his  ability  to  use  his  mind.  He 
was  twenty  pounds  underweight  when  he  first 
went  to  see  Christian  and  was  so  nervous  he 
couldn't  sleep.  Stomach  and  intestinal  gases 
were  so  severe  that  they  caused  irregular  heart 
action  and  often  fits  of  great  mental  depression. 
As  Christian  describes  it,  he  was  not  SO  per 
cent  efficient  either  mentally  or  physically.  Yet 
in  24  hours,  by  following  Christian's  sugges- 
tions as  to  food,  his  constipation  was  relieved, 
although  he  had  formerly  been  in  the  habit  of 
taking  large  daily  doses  of  a  strong  cathartic. 
In  five  weeks  every  abnormal  symptom  had 
disappeared — his  weight  having  increased  6  lbs. 
In  addition  to  this,  he  acquired  a  store  of  phys- 
ical and  mental  energy  so  great  in  comparison 
with  his  former  self  as  to  almost  belie  the 
fact  that  it  was  the  same  man. 

Another  instance  of  what  proper  food  com- 
binations can  do  almost  overnight  was  that  of 
a  man  one  hundred  pounds  overweight  whose 
only  other  discomfort  was  rheumatism.  This 
man's  greatest  pleasure  in  life  was  eating. 
Though  convinced  of  the  necessity,  he  hesitated 
for  months  to  go  under  treatment,  believing 
he  would  be  deprived  of  the  pleasures  of  the 
table.  He  finally,  however,  decided  to  try  it 
out.  Not  only  did  he  begin  losing  weight  with- 
in a  few  hours,  regaining  his  normal  figure  in 
a  matter  of  weeks,  but  all  signs  of  rheumatism 
disappearing,  and  he  found  the  new  diet  far 
more  delicious  to  the  taste  and  afforded  a 
much  keener  quality  of  enjoyment  than  his 
old  method  of  eating,  and  wrote  Christian  a 
letter  to  that  effect. 

But  perhaps  the  most  interesting  case  that 
Christian  told  me  of  was  that  of  a  multi-mil- 
lionaire— a  man  70  years  old,  who  had  been 
traveling  with  his  doctor  for  several  years  in 
a  search  for  health.  He  was  extremely  emaci- 
ated, had  chronic  constipation,  lumbago,  and 
rheumatism.  For  over  twenty  years  he  had 
suffered  with  stomach  and  intestinal  trouble 
which  in  reality  was  superaciduous  secretions 
in  the  stomach.  The  first  menus  given  him 
were  designed  to  remove  the  causes  of  acid- 
ity, which  was  accomplished  almost  overnight. 
And  after  this  was  done  he  seemed  to  undergo 
a  complete  rejuvenation.  His  eyesight,  hear- 
ing, taste,  and  all  of  his  mental  faculties  be- 
came keener  and  more  alert.  He  had  had  no 
organic  trouble — but  he  was  starving  to  death 
from  malnutrition  and  decomposition — all 
caused  by  the  wrong  selection  and  combination 
of  foods.  Almost  immediately  after  following 
Christian's  advice  this  man  could  see  results, 
and  after  six  months  he  was  as  well  and  strong 
as  he  had  ever  been  in  his  life. 

These  instances  of  the  efficacy  of  right  eat- 
ing I  have  simply  chosen  at  random  from  per- 


haps a  dozen  Eugene  Christian  told  me  of, 
every  one  of  which  was  fully  as  interesting, 
and  they  applied  to  as  many  different  ailments. 
Surely  this  man  Christian  is  doing  a  great 
work. 

I  know  of  several  instances  where  rich  men 
and  women  have  been  so  pleased  with  what 
he  has  done  for  them  that  they  have  sent  him 
a  check  for  $500  or  $1,000  in  addition  to  the 
amount  of  the  bill  when  paying  him. 

There  have  been  so  many  inquiries  from  all 
parts  of  the  United  States  from  people  seeking 
the  benefit  of  Eugene  Christian's  advice  and 
whose  cases  he  is  unable  to  handle  personally 
that  he  has  written  a  little  course  of  lessons 
which  tells  you  exactly  what  to  eat  for  health, 
strength  and  efficiency.  This  course  is  pub- 
lished by  The  Corrective  Eating  Society  of 
New  York. 

These  lessons,  there  are  24  of  them,  contain 
actual  menus  for  breakfast,  luncheon,  and  din- 
ner, covering  every  condition  of  health  and 
sickness  from  infancy  to  old  age  and  for  all 
occupations,  climates,  and  seasons. 

Reasons  are  given  for  every  recommendation 
based  upon  actual  results  secured  in  the  auth- 
or's many  years  of  practice  although  technical 
terms  have  been  avoided.  Every  point  is  ex- 
plained so  clearly  that  there  can  be  no  possible 
misunderstanding. 

With  these  lessons  at  hand  it  is  just  as  though 
you  were  in  personal  contact  with  the  great 
food  specialist,  because  every  possible  point  is 
so  thoroughly  covered  that  you  can  scarcely 
think  of  a  question  which  isn't  answered.  You 
can  start  eating  the  very  things  that  will  pro- 
duce the  increased  physical  and  mental  energy 
you  are  seeking  the  day  you  receive  the  lessons, 
and  you  will  find  that  you  secure  results  with 
the  first  meal.  This  of  course,  does  not  mean 
that  complicated  illnesses  can  be  removed  at 
one  meal,  but  it  does  mean  that  real  results 
can  nearly  always  be  seen  in  48  hours  or  less. 

If  you  would  like  to  examine  these  24  little 
Lessons  in  Corrective  Eating,  simply  write 
The  Corrective  Eating  Society,  Department 
1646,  443  Fourth  Avenue,  New  York  City.  It 
is  not  necessary  to  enclose  any  money  with 
your  request.  Merely  ask  them  to  send  the 
lessons  on  five  days'  trial,  with  the  understand- 
ing that  you  will  either  return  them  within 
that  time  or  remit  $3.00,  the  small  fee  asked. 

The  reasons  that  the  Society  is  willing  to 
send  the  lessons  on  free  examination  without 
money  in  advance  is  because  they  want  to 
remove  every  obstacle  to  putting  this  knowl- 
edge in  the  hands  of  the  many  interested 
people  as  soon  as  possible,  knowing  full  well 
that  a  test  of  some  of  the  menus  in  the  les- 
sons themselves  is  more  convincing  than  any- 
thing that  can  possibly  be  said  about  them. 


Please  clip  out  and  mail  the  following  form  instead  of  writing  a  letter,  as  this 
is  a  copy  of  the  blank  adopted  by  the  Society,  and  will  be  honored  at  once 

CORRECTIVE  EATING  SOCIETY, 

Dept.  1646,  443  Fourth  Ave.,  New  York  City. 

You  may  send  me  prepaid  a  copy  of  Corrective  Eating  in  24  Lessons.  I  will  either  remail 
them  to  you  within  five  days  or  send  you  $3. 


Name . 


Address . 


City. 


State. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  A12(S04)3,  (NH4)2SO., 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H,0) 
Ammonium  Carbonate 

(NH4)2  COa 
Ammonium  Chloride  ( NH4C1 ) 
Ammonium  Sulphate 

(NH4)2  S04 
Barium  Chloride  (BaCIo) 
Boric  Acid  (H:1B03) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl2) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042H,0) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl.) 
Copper  Sulphate  (CuS64) 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

C3HD(OH)3 
Hydrochloric  Acid  (HC1) 
Iodine  (I) 

Iron  Chloride  (FeClo) 

Iron  Oxide  <Fe-03) 

Lead  Acetate  Pb  (C2H30,,)L. 

Litmus  Paper 

Magnesium  Carbonate 

(MgC03) 
Manganese  Dioxide  (Mn02) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCl2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaBOL) 
Sodium  Carbonate  (  Na  .C03) 
Sodium  Chloride  (NaCI) 
Sodium  Nitrate  (NaNO-,) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (Na2S04) 
Sodium  Sulphite  (Na.jS03) 
Stannous  Chloride  (SnCl.) 
Sulphate  of  Nickel  (NiS04) 
Sulphate  of  Zinc  (ZnS04) 
Sulphuric  Acid  (H2S04) 
Tin   (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


"The  Joy  of  Father  and  Boy." 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 


DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals'  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature. This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  Is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $S.OO 

Shipping  Weight  10  lbs. 
(Can  be  shipped  by  Express  only.)     Send  your  order  today  to: 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 
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How  I  Stopped  Forgetting 
In  One  Evening 

How  in  One  Evening  I  Discovered  the  Secret  of  a  Good  Memory  and 
in  Six  Months  Increased  My  Business  One  Hundred  Thousand  Dollars 

By  William  Gerard 


WHO  would  ever  have  thought  that 
a  $100,000  increase  in  my  business 
would  come  from  a  simple  secret 
learned  in  one  evening.  And  yet, 
that  is  just  what  happened.  I  look  back  on 
it  today,  and  can  hardly  believe  that  it  is 
only  six  short  months  since  I  learned 
from  David  M.  Roth,  the  famous  mem- 
ory expert,  how  to  make  my  memory  do 
wonderful  things  that  I  never  before 
dreamed  possible. 

I  consider  the  evening  I  met  Mr.  Roth  one 
of  the  most  momentous  in  my  life.  It  was 
at  a  dinner  of  the  Seattle  Rotary  Club.  Mr. 
Roth  was  present  and  started  his  exhibi- 
tion by  asking  sixty  of  those  present  to 
introduce  themselves  to  him  by  name.  Then 
he  requested  a  gentleman  at  the  blackboard 
to  write  down  names  of  firms,  sentences 
and  mottos  on  numbered  squares,  mean- 
while sitting  with  his  back  to  the  writer. 
After  this,  he  was  asked  by  various  Rota- 
rians  to  tell  what  was  written  down  in  the 
specific  squares.  Mr.  Roth  gave  the  entire 
list  without  a  mistake.  After  finishing  with 
this;- -Mr.- -Roth  singled  out  and  called  by- 
name the/ sixty  men  to  whom  he  had  been 
introduced  earlier,  and  who  in  the  mean- 
time had  changed  seats  and  mixed  with 
others  present. 

After  the  meeting,  I  was  introduced  to  Mr. 
Roth  by  a  mutual  friend,  and  congratulated 
him  upon  his  marvelous  feats  of  memory. 
To  my  surprise,  Mr.  Roth  said,  "Why,  Mr. 
Gerard,  such  things  are  nothing  at  which  to 
marvel.  Anyone  can  do  these  things  and 
even  greater  things  with  his  memory.  A 
gotjid  memory  is  not  a  gift.  Any  person 
oPaverage  intelligence  can  easily  develop 
his- memory..  I,  myself,  am  an  example  of 
this  fact.  As  a  young  man  my  memory 
was  so  poor  I  could  hardly  remember  a 
ma,n's  face ,  or.  name  20  seconds.  I  soon 
realized  that  this  bad  memory  would  scare 
away  any  chance  I  had  for  success.  Right 
then  and  there  I  determined  to  improve 
my  memory.  And  now,  after  20  years  of 
attention  to  the  subject,  I  feel  that  I  can 
do  as  much  for  other  people's  memories  as 
I  have  done  for  my  own.  I  have  recently 
finished  work  on  a  simple  and  practical 
course  through  which  anyone  can  improve 
his,,  memory  until  it  becomes  a  veritable 
sptmge  for  absorbing  facts,  faces,  names 
and  all  the'  information  one  wants  to  re- 
member. This  course  contains  all  of  my 
secrets  and  principles.  If  you  will  write  to 
my  publishers  in  New  York,  the  Indepen- 
dent Corporation,  you  can  make  arrange- 
ments for  examining  the  course  without 
charge." 

Needless  to  say  I  wrote  the  Independent 
Corporation,  asking  to  examine  the  course. 
In  a  few  days  I  received  the  seven  lessons 
together  with  a  little  booklet  of  letters  from 
many  men  telling  what  they  had  already 
done  through  the  aid  of  the  course.  It 
was  very  encouraging  for  me  to  read  the 
letter  from  C.  Louis  Allen,  who  at  the 
age  of  thirty-two  became  president  of  the 
million  dollar  Pyrene  Manufacturing  Com- 
pany, and  is  now  the  president  of  the  Sales 
Company  bearing  his  name. 
"Now  (says  Mr.  Allen)  that  the  Roth 
Memory  Course  is  finished  I  want  to  tell 


you  how  much  I  have  enjoyed  the  study 
of  this  most  fascinating  subject.  Usually 
these  courses  involve  a  great  deal  of  drudg- 
ery, but  this  has  been  nothing  but  pure 
pleasure  all  the  way  through.  I  have  de- 
rived much  benefit  from  taking  the  course 
of  instruction  and  feel  that  I  shall  continue 
to  strengthen  my  memory.  That  is  the  best 
part  of  it.  I  shall  be  glad  of  an  opportunity 
to  recommend  your  work  to  my  friends." 

You  may  be  sure  that  after  reading  the 
balance  of  the  letters  telling  of  real  results, 
I  went  right  at  the  course  that  very  eve- 
ning. I  expected  to  find  the  lessons  "brain 
breakers",  but  to  my  surprise,  the  Roth 
Course  was  as  easy  and  fascinating  as  a 
game.  I  hated  to  put  it  by  that  evening  and 
surprised  my  wife  by  repeating  backwards, 
forwards  and  all  ways  fifty  words  of  all 
sorts.  My  wife  could  not  understand  how 
a  person  with  a  memory  so  poor  as  mine 
could  do  such  a  thing  after  only  about 
one  hour's  study.  But  the  course  gives  the 
secret  of  a  good  memory  right  at  the  start. 
I  played  the  memory  improving  game  for 
a  few  minutes  each  evening  for  a  month. 
And  the  further  I  got  the  more  fascinating 
the  game  became.  Long  before  a  month 
was  up  I  had  amazed  my  family  and  my 
friends  on  a  number  of  occasions  by  vari- 
ous memory  feats,  and  to  them  the  astound- 
ing difference  in  my  memory  was  nothing 
short  of  a  miracle. 

And  now,  my  memory  behaves  so  efficiently 
that  my  business  lias  felt  the  impetus  of 
my  increased  mind  power  and  has  respond- 
ed in  a  joyously  lucrative  fashion.  Within 
the  last  six  months  my  sales  have  jumped 
up  $100,000 — with  no  "war-baby"  or  exter- 
nal force  to  boost  my  business. 

The  reason  I  know  that  my  business  ex- 
pansion is  due  to  my  own  increased  power 
is  that  I  seem  to  have  a  new  grip  upon 
affairs.  I  employ  old  facts  and  experiences, 
give  them  a  new  twist  and  have  thereby 
revitalized  my  business  methods.  I  now 
remember  and  apply  all  that  I  have  heard 
other  people  have  learned.  Nothing  slips 
my  mind  that  can  be  used  to  some  business 
advantage.  I  find  and  store  in  my  new, 
iron-bound  memory  real  nuggets  of  facts 
and  experiences  that  other  people  casually 
let  drop.  When  a  condition  arises,  I  just 
seem  to  open  a  certain  drawer  of  my  mind, 
then  take  out  and  marshal  together  all  facts 
and  precedents  that  I  have  learned.  My 
memory  has  become  an  ally  that  never  fails 
to  help  me  push  my  business  ahead  "on 
high." 

I  now  seize  many  golden  opportunities  that 
before  would  have  slipped  by  and  been  out 
of  reach  by  the  time  I  woke  up. 

You  see  the  Roth  Course  has  done  vastly 
more  for  me  than  merely  teach  me  how  to 
remember  names  and  faces,  telephone  num- 
bers, etc.  It  has  done  more  than  make  me 
a  more  interesting  talker.  It  has  done 
more  than  give  me  confidence  in  myself. 

Mr.  Roth's  Course  has  endowed  me  with 
new  business  perspective.  It  has  made  me 
a  keener  observer.  It  has  given  me  a  new 
sense  of  proportion  and  values.  It  has  given 
me  visualization — which  after  all  is  the  true 
basis  of  business  success. 


I  feel  that  I  owe  the  Roth  Memory  Course 
a  great  debt— in  fact,  a  $100,000  debt.  I  feel 
that  telling  my  story  to  the  readers  of  The 
Electrical  Experimenter  Magazine  is  only 
a  small  payment  for  what  the  course  has 
done  for  me.  Any  power  that  can  increase 
a  man's  business  $100,000  and  increase  his 
mind  power  90%  deserves  that  man's  sin- 
cere and  truthful  endorsement.  I  knozv  that 
this  is  what  the  Roth  Memory  Course  has 
done  for  me  and  for  my  business.  Not 
alone  am  I  happy  to  be  able  to  tell  my  story 
as  it  happened,  but  I  am  gratified  to  know 
that  anyone  can  do  the  same  thing.  A 
mere  glance  over  the  first  lesson  will  show 
that  there  is  a  course,  not  for  "high  brows" 
who  love  to  bathe  in  theory,  but  practical 
and  easy  instructions  for  every  man,  wo- 
man or  child,  who  knows  the  enormous 
value  of  a  good  substantial  memory.  This 
same  hand  of  mine  that  gave  out  $5  for 
the  Roth  Course  took  in  $100,000  as  a 
result,  and  in  telling  my  experience,  I  feel 
that  in  a  small  way,  I  am  repaying  the 
great  debt  that  I  owe  to  the  David  M. 
Roth  Memory  Course. 

WILLIAM  GERARD. 

AMAZING  MEMORY  FEATS 

Any  man,  woman  or  child  of  average  intelligence 
can  easily  and  quickly  acquire  a  sure  and  exact 
memory. 

When  David  M.  Roth,  the  famous  expert,  first 
determined  to  cultivate  his  memory  he  did  it  be- 
cause he  had  a  poor  memory.  He  actually  could 
not  remember  a  man's  name  twenty  seconds.  He 
forgot  so  many  things,  that  he  knew  he  could  not 
succeed  unless  he  did  learn  how  to  remember. 

Today  there  are  over  ten  thousand  people  in  the 
United  States  whom  Mr.  Roth  has  met  at  different 
times — most  of  them  only  once — whom  he  can 
name  instantly  on  sight.  Mr.  Roth  can,  and  has, 
hundreds  of  times  at  dinners  and  lectures,  asked 
from  fifty  to  one  hundred  people  to  tell  him  their 
names  and  telephone  numbers,  and  business  con- 
nections, and  then,  after  turning  his  back  while 
they  changed  seats,  has  picked  each  one  out  by 
name  and  told  him  his  telephone  number  and 
business. 

These  are  only  a  few  of  the  scores  of  other 
equally  "impossible"  things  that  Mr.  Roth  does — 
and  yet  a  few  years  ago  he  could  not  remember  a 
man's  name  twenty  seconds.  You  too  can  do  these 
wonderful  things. 

SEND  NO  MONEY 

So  confident  is  the  Independent  Corporation,  the 
publishers  of  the  Roth  Memory  Course,  that  once 
you  have  an  opportunity  to  see  in  your  own  home 
how  easy  it  is  to  double,  yes  triple  your  memory 
power  in  a  few  short  hours,  that  they  are  willing 
to  send  the  course  on  free  examination. 
Don't  send  any  money.  Merely  mail  the  coupon 
or  write  a  letter  and  the  complete  course  will  be 
sent,  all  charges  prepaid,  at  once.  If  you  are  not 
entirely  satisfied  send  it  back  any  time  within  five 
days  after  you  receive  it  and  you  will  owe  nothing. 
On  the  other  hand,  if  you  are  as  pleased  as  are 
the  thousands  of  other  men  and  women  who  have 
used  the  course,  send  only  $5  in  full  payment. 
You  take  no  risk  and  you  have  everything  to  gain, 
so  mail  the  coupon  or  a  letter  now  before  this  re- 
markable offer  is  withdrawn. 


Independent  Corporation 

Publishers  of  The  Independent  Weekly 

Dept.  R-1106  119  West  40th  St.,  New  York 

Please  send  me  the  Roth  Memory  Course  of 
seven  lessons.  I  will  either  remail  the  course  to 
you  within  five  days  after  its  receipt  or  send  you 
$5  in  full  payment  of  the  course. 

Name   

Address   

EI.  Exp.  6-19 
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 
me  your  64-page  book. 

 (NAME) 


.(ADDRESS) 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Let  us  explain  this  course  to  you  in  person.  If  you  can't 
call,  send  now  for  64-page  book — it's  FREE  to  .you 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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WE  of  the  present  generation  have 
seen  the  dictograph  or  supersensi- 
tive telephone,  applied  to  almost 
every  purpose   imaginable,  from 
listening  to  the  whispered  machi- 
nations and  plottings  of  criminals  to  the 
honeyed  words  of  the  philanderous  husband 
making  love  to  a  chorus  girl. 

But  now  comes  the  very  latest  applica- 
tion of  the  dictograph,  for  the  purpose  of 


o  Tliesift 


The  microphones  or  sound-detecting  ap- 
paratus, camouflaged  so  as  to  be  invisible, 
are  secured  on  the  backs  of  the  various 
chairs  in  the  orchestra  or  balcony,  and  are 
connected  up  with  separate  wires  leading  to 
a  switchboard  in  the  manager's  office,  so 
that  as  the  switch  is  turned,  the  respective 
microphones  are  switched  into  circuit  al- 
ternately. The  current  modulations  set  up 
by  even  a  whisper  several  feet  away  from 


boxes  behind  portieres,  and  in  many  other 
advantageous  and  inconspicuous  positions. 
It  is  rather  difficult  to  conceal  them  in  the 
foyer,  but  by  a  little  clever  subterfuge  and 
ingenuity  exercised  by  the  engineers  having 
charge  of  the  installation,  this  problem  is 
quite  easily  solved.  For  instance,  an  old 
trick  of  the  showman  may  be  put  into 
play,  namely,  that  to  allay  suspicion  on  any 
trick,  you  must  convince  the  public  that 


Copyright.  1919.  by  E.  P.  Co. 

A  New  Idea  Tried  Out  in  a  Chicago  Theater — Eavesdropping  on  the  Critics  in  the  Audience.  The  Remarks  of  These  Self-appointed  Dramatic 
Critics  Prove  Very  Valuable  to  the  Enterprising  Theater  Manager,  As  a  Failing  Show  May  Be  Revised  and  Strengthened  So  As  to  Make 
a  Real  "Hit."    The  Super-sensitive  Microphone  or  "Dictograph"  Solves  the  Problem — the  Instruments,  Distributed  Thruout  the  Auditorium, 
Can  Be  Switched  Onto  a  "Loud-talking  Reproducer"  in  the  Manager's  Office,  in  Any  Order  Desired. 


overhearing  the  criticisms  of  theater  audi- 
ences, and  it  took  Chicago  to  show  us  the 
way.  In  that  city  there  is  a  large  motion- 
picture  theater  completely  equipt  with  dicto- 
graph transmitters  or  microphones,  liberally 
sprinkled  thruout  the  auditorium,  so  that 
the  manager,  by  means  of  a  small  switch- 
board installed  in  his  private  office,  may 
overhear  the  conversations,  caustic  or  oth- 
erwise, regarding  Bessy  Tinkletoes  and  the 
merits  and  demerits  of  the  corseted  lead- 
ing man,  not  to  mention  the  "villiun"  and 
the  dashing,  smashing  "soubrette." 


one  of  these  microphones  act  on  a  loud- 
speaking  telephone  at  the  manager's  desk. 
It  is  also  possible  to  connect  up  such  appa- 
ratus with  a  set  of  head  receivers  strapt  to 
the  ears,  the  same  as  in  the  regular  dicta- 
phone sets  used  by  crime  investigators, 
after  the  fashion  made  famous  by  Detective 
Burns  and  other  defenders  of  the  common 
law. 

Not  only  is  it  possible  with  such  an  ar- 
rangement to  place  microphones  or  sound 
detectors  on  the  backs  of  seats  in  the  au- 
ditorium, but  they  may  be  placed  in  the 


everything  is  apparently  as  it  seems ;  and 
bearing  in  mind  P.  T.  Barnum's  famous 
lines — "'The  public  likes  to  be  fooled,"  and 
"There's  one  born  every  minute,"  we  pro- 
ceed in  the  present  case  to  do  a  little  fool- 
ing of  the  public  ourselves,  and  thusly  do 
we  do  it ;  by  placing  the  microphones 
in  a  series  of  small  ornamental  horns  about 
the  lobby,  in  the  bases  of  which  there  are 
also  arranged  loud-speaking  telephone  de- 
vices. Before  the  performance  and  during 
intermissions,  when  the  foyer  and  lobby 
(Continued  on  page  162) 
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By  CHARILES  M,  IRS  FILEY 


THE  battleship  New  Mexico  is  the 
pride  of  the  United  States  Navy, 
and  her  electric  drive  is  the  pride  of 
the  New  Mexico.  How  the  elec- 
trical machinery  looks,  how  it  works, 
why  the  electric  drive  is  preferable  to  other 
forms  of  propulsion,  how  she  looks  inside 
and  outside,  is  here  related  by  one  of  the 
men  who  recently  was  a  passenger  on 
Uncle  Sam's  latest  superdreadnaught,  riding 
between  the  Brooklyn  Navy  Yard  and 
Rockland,  Maine. 

This  latest  leviathan  weighs  32,000  tons 
and  requires  32,000  horsepower  or  one 
horsepower  per  ton.  Her  weight  is  equiv- 
alent to  a  bar  of  iron  weighing  one  pound 
to  the  foot  and  forming  a  band  of  iron 
from  the  North  to  the  South  Pole  with 
enough  in  addition  to  reach  from  Maine 
almost  to  the  borders  of  Florida.  She  is  so 
huge  that  it  requires  ten  tugs  to  push  her 
from  her  pier  in  Brooklyn  Navy  Yard  out 
into  the  East  River.  From  the  platform 
called  the  "crow's  nest"  at  the  top  of  the 
mast  down  to  the  level  of  the  water  is  120 
feet,  or  equal  in  height  to  a  ten-story 
building. 

The  battleship  can  generate  enough  elec- 
tricity to  run  the  giant  General  Electric 
Works  and  the  Schenectady  Railway  Com- 
pany. 

Motors  Drive  Propellers. 

Like  everything  else  that  is  electrical,  the 
New  Mexico  is  the  cleanest  institution  of 
her  kind.  There  are  no  engines  or  turbines 
connected  with  the  propeller  shafts — only 
electric  motors.  There  are  no  grates  under 
the  boilers — merely  oil  burners.  There  is 
not  a  coal  or  ash  shovel  on  the  ship ;  nor 
are  there  any  cinders,  smoke,  dust,  or  soot. 

The  New  Mexico  "coals"  thru  a  6-in. 
hose,  that  is  because  she  burns  only  oil  for 
her  power.  The  total  oil  capacity  of  the 
dozen  or  more  compartments  is  3,400  tons 
or  6,800,000  lbs.,  or  nearly  a  million  gal- 
lons. If  the  New  Mexico  were  an  auto- 
mobile with  a  mileage  of  20  miles  per  gal- 
lon, this  amount  of  oil  would  drive  her 
close  to  20  million  miles  or  a  distance  equal 
to  80  times  to  the  moon.  But  a  32,000-ton 
battleship  does  not  equal  the  mileage  of  a 
flivver,  for  it  weighs  as  much  as  60,000  of 
those  vehicles,  and  must  plow  thru  the 
water  displacing  her  own  weight  of  water 
each  time  she  runs  her  own  length,  624 
feet.  The  cost  of  fuel  is  more  important 
on  ship  board  than  on  land,  and  this  is 
emphasized  by  the  fact  that  on  the  2.000- 
mile  trial  trip  alone  she  will  displace  over 
620,000,000  tens  of  water. 

From  Oil  to  Electricity. 

Following  the  energy  of  the  oil  fuel  thru 
the  different  processes  until  this  energy 
drives  the  propellers  electrically  is  an  en- 
tertaining and  instructive  trip.  Escorted  by 
courteous  officers,  you  start  for  one  of  the 
three  boiler  rooms.  You  must  open  and 
close  several  steel  bulkheads  in  the  water- 
tight compartment  and  descend  steel  lad- 
ders and  steel  steps  apparently  equivalent 
to  those  in  a  five-story  building.  On  the 
way  down  you  must  pass  thru  an  "air  lock" 
similar  to  those  which  give  the  excavators 
access  to  the  caissons  used  in  building  the 
foundations  of  the  skyscrapers  90  feet 
under  Broadway,  or  in  constructing  the 
piers  under  big  bridges  in  the  middle  of 
the  river.  The  officer  who  escorts  you  is 
very  careful  to  close  the  steel  door  be- 
hind you  before  he  opens  the  one  in  front 
of  you. 

High  Air  Pressure. 

No  sooner  are  the  bolts  loosened  than 
you  feel  the  increased  air  pressure  swish 


into  your  ears.  This  is  because  the  air  in 
the  fire-room  is  maintained  at  a  higher 
pressure  than  the  outside  air.  All  the  air 
which  the  firemen  breathe  is  pumped  air. 
There  is  more  oxygen  in  a  cubic  foot  of 
this  air  than  there  is  in  ordinary  air.  This 
increased  pressure  and  increased  oxygen 
are  both  useful  in  providing  the  proper 
combustion  in  the  boiler. 

How  Smoke  Screens  Are  Made. 

If  the  New  Mexico  wishes  to  throw  a 
smoke  screen,  the  men  in  the  fireroom 
merely  turn  a  few  tiny  hand  valves  in  a 
%-in.  pipe  and,  presto !  inky  blackness  will 
vomit  from  the  single  smoke  stack  and 
blacken  vast  sea  areas.  This  is  a  very  nice 
studv  of  how  different  mechanical  mixtures 


THE  day  of  the  all-electric  super- 
dreadnaught, not  to  mention 
electrically  driven  war  vessels  and 
merchant  ships  of  smaller  size,  has 
arrived.  In  the  present  article  Mr. 
Ripley  gives  us  an  interesting  au- 
thoritative description  of  his  trip  on 
Uncle  Sam's  latest  superdreadnaught, 
the  "New  Mexico",  with  her  32,000 
horse-power  electric  propelling  plant. 
Like  everything  else  that  is  electric, 
the  "Neiv  Mexico"  is  the  cleanest  in- 
stitution of  her  kind.  There  are  no 
engines  or  turbines  directly  con- 
nected with  the  propelling  shafts — 
only  poiverful  electric  motors.  There 
are  no  grates  under  the  boilers — 
merely  oil  burners.  Electrical  pro- 
pulsion not  only  does  away  with  re- 
versing turbines,  but  also  does  away 
with  reduction  gears,  with  their  ac- 
companying mechanical  loss.  The 
battleship  "New  Mexico"  can  travel 
a  distance  of  7,500  knots  at  12  knot 
speed  before  it  will  be  necessary  to 
take  on  more  fuel.  The  electric 
equipment  totals  nearly  100,000  horse- 
power, including  over  100  loud 
speaking  telephones,  nearly  200  elec- 
tric fans,  electric  gyroscopic  com- 
passes, and  in  fact  "Electricity"  rules 
the  day  everywhere  about  this  mod- 
ern naval  wonder. 


of  oil  and  air  will  bring  about  different 
chemical  combinations  between  oil  and  oxy- 
gen. One  of  these  combinations  eliminates 
smoke  by  effecting  almost  perfect  combus- 
tion ;  while  the  other  creates  a  heavy  black 
smoke  which  will  practically  blindfold  the 
enemy.  And  three  little  j4-in.  pipes  in 
each  boiler  are  all  that  is  needed  to  do  this. 

Size  of  Boilers. 

It  is  said  that  no  other  32,000-ton  battle- 
ship has  as  few  as  nine  boilers.  There  are 
three  boiler  rooms,  each  in  a  separate  com- 
partment, and  each  room  contains  three 
iarge  boilers.  Each  of  these  nine  boilers 
can  deliver  over  4,000  horsepower  and  con- 
tains three  miles  of  2-in.  seamless  pipes. 
Put  end  to  end  the  pipes  in  all  nine  boilers 
would  make  a  seamless  tube  27  miles  long. 
The  Pennsylvania  has  12  boilers  and  the 
Oklahoma  has  12,  altho  its  tonnage  is  only 
27,500. 

The  history  of  the  steam  engine  shows 
that  its  inventor,  James  Watt,  thruout 
his  entire  life  opposed  any  steam  pressure 
higher  than  5  to  10  lbs.  per  square  inch. 
The  New  Mexico's  boilers  supply  steam  at 
250  lbs.  per  square  inch! 

Superheated  Steam. 

After  the  steam  is  generated,  and  has 


past  thru  the  big  pipe  away  from  the  water 
in  the  boiler,  it  is  again  brought  in  con- 
tact with  the  flames  of  the  furnace  and  is 
superheated  to  a  still  higher  temperature. 
In  fact,  as  the  steam  leaves  the  boiler  it  is 
about  450°  F.,  or  hot  enough  to  melt  solder 
and  tin. 

Superheated  steam  gives  super-results. 
This  is  because  the  steam  turbine  is  clast 
among  engineers  as  a  "heat  engine"  and  the 
more  heat  that  is  supplied  in  this  steam  the 
more  energy  is  available  for  power. 

Two  Power  Plants. 

Foi  propulsion  there  are  two  electric 
power  plants  in  separate  compartments. 
They  are  way  down  low  in  the  New  Mexico 
close  to  the  boilers.  Each  of  these  power 
plants  alone  is  able  to  drive  the  battleship 
at  a  speed  of  18  knots.  (A  nautical  mile, 
or  knot,  is  6,080  feet,  as  against  5,280  feet 
in  a  land  mile.) 

Turbine   Electric  Plant. 

In  two  separate  steel  compartments  15 
by  45  ft.  are  located  the  two  turbine  gen- 
erator sets,  each  not  over  27  ft.  long.  The 
turbine  itself  is  little  larger  than  a  hogs- 
head of  molasses  laid  over  on  its  side.  It 
seems  almost  incredible  that  this  small  ma- 
chine can  generate  16,000  horsepower  from 
steam. 

The  engine  rooms  of  most  ships  of  the 
past  have  been  a  tangle  of  bending  and 
curving  pipes,  and  in  order  to  move  about 
the  men  had  to  stoop  down  to  go  under 
them  or  climb  over  them  or  squeeze  be- 
tween them.  When  one  of  these  pipes 
burst  it  practically  meant  the  death  of 
every  man  in  the  engine  room.  One  of 
the  advantages  of  these  power  plant  rooms 
in  the  New  Mexico  is  the  fact  that  there 
is  only  one  steam  pipe  in  the  room,  and  that 
is  only  16  ft.  long. 

Steam  Turbine. 

In  each  of  these  two  power  plants  the 
steam  turbines  make  electricity  for  driving 
the  battleship.  From  the  outside  the  most 
interesting  thing  about  these  wonderful 
rotary  steam  engines,  called  turbines,  is 
their  small  size,  their  light  weight,  and  the 
fact  that  they  are  so  perfectly  enclosed  that 
you  cannot  see  anything  move.  A  turbine 
of  16,000  horsepower  when  compared  in 
size  and  weight  with  the  great  triple  and 
quadruple  expansion  steam  engine  that  had 
been  used  up  until  recent  years,  is  practi- 
cally a  watch  charm — a  little  toy.  There 
is  only  rotary  motion  in  the  steam  turbine. 

Inside  the  casing  are  ten  wheels  arranged 
side  by  side  like  the  coins  are  kept  in  a 
bank.  In  the  rims  of  all  of  these  wheels 
are  hundreds  of  buckets  against  which  the 
steam  strikes.  The  steam  enters  at  one  end 
of  the  turbine  and  dashes  against  the 
buckets  of  each  of  these  wheels,  one  after 
the  other ;  and  as  it  strikes  against  these 
buckets  the  wheels  and  the  shaft  to  which 
they  are  fixt  all  turn  around.  This  shaft 
drives  the  electric  generator  immediately 
adjacent,  and  in  it  the  mechanical  power  is 
turned  into  electricity.  Then  eight  copper 
wires  only  slightly  larger  than  a  garden 
hose  convey  the  16,000  horsepower  thru  the 
steel  walls  to  the  next  compartment  where 
the  switchboard  is  located.  Electric  fans 
in  the  power  plant  ventilate  the  room  and 
also  cool  the  generator,  and  the  heated  air 
is  pumped  outside. 

The  Switchboards. 

When  the  eight  electric  wires  leave  the 
power  plant  room,  they  go  to  the  electric 
switches  back  of  the  switchboard.  Here 
the  ship  is  controlled  upon  receipt  of  in- 
(Continued  on  page  183) 
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In  England  They  Have  Already  Mooring  Towers  Used  to  Take  On  and  Put  Off 
Passengers  and  Freight,  It  Having  Been  Proved  That  It  Is  Easier  for  an  Airship 
to  Anchor  at  a  Lofty  Height  Than  to  Come  Down  and  Dive  Into  a  Shed.  This 
Illustration  Shows  How  the  Woolworth  Building  or  Any  Other  Building  Could  Be 
Equipt  With  a  Revolving  Landing  Tower,  to  Which  the  Airship  Can  Make  Fast. 
Passengers  and  Freight  Can  Then  Be  Readily  Landed.  A  Project  of  This  Kind 
Is  Entirely  Feasible   From  an   Engineering  Standpoint. 


"HEN  the  Zeppelin,  that  is, 
rigid  type  of  airship,  first  ap- 
peared it  had  many  inherent 
faults.  Probably  the  greatest  one 
was  the  inflammable  gas  carried 
in  the  sectional  ballonets. 

As  fast  as  the  Zeppelins  were  constructed 
they  were  destroyed  mostly  by  fire  due  to 
electric  sparks,  which  set  on  fire  the  in- 
flammable hydrogen  gas. 

Secondly,  the  landing  arrangements  as 
used  by  the  Germans  were  very  inefficient, 
and  it  was  not  infrequent  that  the  huge  air- 
ship became  wrecked  when  coming  down  to 
earth  prior  to  entering  its  mooring  shed. 
In  the  air.  the  Zeppelin  type  is  safe  enough, 
and  even  the  severest  storms  can  be  ridden 
out  with  comparative  safety,  that  is,  all 
storms  except  electrical  storms,  which  not 
infrequently  set  the  dirigibles  on  fire,  due  to 
lightning. 

Recently,  the  English  have  proposed  a 
novel  manner  for  landing  passengers,  and 
no  longer  do  the  huge  airships  of  the  rigid 
type  descend  to  earth  to  discharge  their 
passengers  or  cargo.  The  device  used  is  a 
sort  of  huge  hitching  post  in  the  form  of  a 
high  tower  held  fast  by  means  of  cables 
and  stays.  The  upper  part  of  the  tower  has 
a  revolving  top  section  with  which  the  nose 
of  the  airship  comes  into  contact,  and  to 
this  it  is  made  fast.  The  passengers  and 
cargo  leave  and  enter  by  means  of  this  re- 
volving top  and  descend  or  ascend  to  earth 
by  means  of  elevators.  These  towers  are 
anywhere  from  three  to  five  hundred  feet 
high,  and  the  airship  can  "land"  and  make 
fast  to  the  tower  with  comparative  safety, 
as  has  been  actually  demonstrated  in  Eng- 
land. 

It  makes  no  difference  which  way  the 
wind  blows  or  how  hard,  the  airship  will 
simply  take  its  position,  similar  to  a  wind 
vane,  where  it  offers  the  least  resistance 
to  the  wind.  It  will  ride  out  the  most  se- 
vere storm  very  readily  in  such  a  position 
and  in  comparative  safety.  This  also  has 
been  actually  demonstrated. 

The  fire  danger  is  now  being  reduced  en- 
tirely by  the  use  of  an  American  idea, 
helium  gas,  which  has  approximately  the 
same  lifting  power  as  hydrogen,  but  which 
is  absolutely  non-inflammable. 

It  does  seem  that  for  many  years  to 
come  the  rigid  type  of  airship  will  probably 
be  the  one  destined  to  carry  passengers  and 
freight,  while  for  a  long  time,  the  airplane 
will  only  act  as  a  secondary  unit,  or  as  a' 
feeder.  In  other  words,  the  airship  will  be 
used  to  cover  long  distances,  while  the  air- 


plane will  cover  short  distances,  bringing 
passengers  and  freight  to  the  central  dirigi- 
ble depots. 

We  have  today  airships  with  a  capacity 
of  2,000,000  cubic  feet  of  gas,  and  it  will 
not  be  long  until  the  5,000,000  cubic  foot  gas 
dirigible  will  be  in  use.  Aviation  authori- 
ties think  that  such  airships  will  be  in  op- 
eration not  later  than  1923. 

When  it  is  considered  that  the  huge  pres- 
ent-day English  airships  have  a  capacity  of 
2,000,000  cubic  feet  of  gas,  and  which  can 
now  cover  a  radius  of  4,000  miles  with- 
out coming  down  to  earth  or  renewing 
their  supplies,  it  will  be  seen  that  universal 
aerial  transportation  is  a  feature  much 
closer  at  hand  than  is  realized  by  most  of 
us. 

There  is  little  doubt  that  before  this  year 
has  ended  one  or  more  dirigibles  will  have 
crost  the  Atlantic  Ocean.  Flying  at  their 
present  rate  of  speed,  which  is  sixty  miles 
per  hour,  it  will  be  seen  that  the  trip  from 
London  to  New  York  will  take  only  2  to  2y2 
days._  The  huge  5,000,000  cubic  feet  of  gas 
airships  will  probably  fly  at  the  rate  of  100 
miles  per  hour.  The  length  of  the  trip  will 
then  be  cut  down  to  about  \y2  days. 

While  the  aerial  tower  which  we  discust 
above  is  probably  satisfactory,  it  has  many 
objections,  the  most  important  one  being 
that  it  is  an  expensive  item,  and,  moreover, 
if  the  airship  is  to  rely  upon  such  a  struc- 
ture, it  will  be  almost  impossible  for  it  to 
come  down  to  earth  to  land  passengers 
except  at  such  points  where  the  mooring 
towers  are  located.  This  is  a  clear  disad- 
vantage. 

In  the  accompanying  illustration  the 
writer  wishes  to  advance  an  idea  which  so 
far  has  not  been  tried  out,  but  which  can 
be  readily  adapted.  The  idea  is  simply  to 
moor  the  dirigible  by  means  of  four  cables, 
which  are  thrown  from  the  aerial  flier. 
The  passengers  then  will  be  able  to  ascend 
or  descend  from  the  airship  by  means  of 
light  elevators  operated  between  the  dirigi- 
ble and  earth.  These  elevators,  electrically 
operated,  need  not  be  very  heavy  and  can 
be  constructed  of  aluminum,  duralumin,  or 
some  such  material.  The  power  to  operate 
these  elevators  can  be  taken  from  the  en- 
gines of  the  dirigible  itself,  and  it  will  be 
quite  an  easy  matter  to  take  from  fifteen 
to  twenty  passengers  on  a  single  trip. 

Our* illustration  shows  the  city  of  Lon- 
don, in  the  year  1925,  with  one  of  these 
dirigibles  made  fast  to  the  aerial  depot; 
we  see  here  two  elevators  operating  and 
taking  on  passengers  and  freight.    The  air- 
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The  Heart  of  London  as  It  Will  Appear  Very  Shortly  When  the  Plans  Now  Undergoing  Completion  Are  Realized.  It  Having  Been 
Demonstrated  That  It  Is  Very  Difficult  to  Bring  Down  the  Huge  Airships  to  the  Ground — Many  Zeppelins  Having  Been  Wrecked  That 
Way — It  Has  Been  Proposed  to  "Land"  Airships  on  Top  of  Specially  Elevated  Stations  as  Here  Shown.  The  Airship  would  Be  Simply 
Anchored  by  Means  of  Four  or  More  Steel  Cables.  Then,  by  Using  a  Number  of  Light  Elevators  or  Lifts,  the  Passengers  as  Well  as 
Freight  Can  Be  Taken  on  or  Put  off,  as  Our  Illustration  Clearly  Depicts.  This  Is  Not  a  Dream  of  Tomorrow,  but  Plans  Are  Actually 
Under  Way  to  Make  This  Feature  a  Realization.  It  will  Be  Seen  That  the  Airplanes  Merely  Act  as  a  Sort  of  "Feeder"  and  They  Will 
Be  Used  Mostly  to  Bring  Their  Passengers  or  Freight  to  the  Trans- Atlantic  Landing  Station. 


ship  shown  belongs  to  the  regu- 
lar trans-Atlantic  Service  and 
makes  the  trip  between  London 
and  Perth,  Australia  in  4^  days. 
Should  it  become  necessary  to 
discharge  or  take  on  freight  at 
non-important  centers,  it  will  be 
a  simple  matter  to  moor  the  air- 
ship by  means  of  its  cables  even 
over  a  city  which  has  no  elabo- 
rate landing  station.  Nothing 
but  four  points  to  which  to  make 
the  cables  fast  are  required.  The 
elevators  which  are  carried  by 
the  airship  will  do  the  rest. 

Our  cover  illustration  shows  a 
spectacular  method  of  an  aerial 
rescue  at  sea,  which  immediately 
demonstrates  the  practical  use  of 
these  elevators.  Indeed,  the  air- 
ship does  not  need  to  make  fast 
to  the  wrecked  airplane ;  it  will 
keep  its  position  simply  by  run- 
ning either  one  or  more  of  its 
propellers  in  order  to  keep  from 
drifting.  This  is  quite  simple 
even  for  the  present-day  airship, 
as  it  is  possible  by  means  of  its 
propellers  to  hover  over  a  cer- 
tain spot  even  with  a  strong  wind 
blowing.  In  this  case,  the  eleva- 
tor cables  only  are  made  fast  to 
the  wrecked  flyer,  the  gasoline 
tanks  of  which  have  been  set  on 
fire.  After  the  elevator  cables 
are  made  fast,  it  will  be  a  com- 


Photo  (c)  Western  Newspaper  Union 

This  Remarkable  Snapshot  Shows  One  of  Our  Navy's  Dirigibles 
Rescuing   Two   Airmen    Who    Recently    Fell    Into   the   Sea  with 
Their  Flying  Boat  off  Key  West,   Florida.    One  of  the  Aviators 
Can  Be  Seen  Climbing  up  the  Rope  Ladder. 


paratively  simple  matter  to  take 
off  the  passengers,  and,  if  neces- 
sary, the  freight,  for  the  buoy- 
ancy of  the  airplane  in  the  water 
will  probably  keep  it  afloat  for 
some  time.  After  everybody  is 
taken  off,  the  elevator  is  hoisted, 
the  elevator  cables  pulled  in,  while 
the  airship  proceeds  on  its  way. 

This  spectacular  rescue  might 
seem  to  be  a  thing  of  the  future, 
but  indeed  it  is  not.  Our  photo- 
graph herewith  shows  that  the 
very  same  thing  has  already  been 
accomplisht  on  a  smaller  scale. 
Very  recently  the  United  States 
Navy  equipt  its  dirigibles  with 
rope  ladders,  which  made  it  pos- 
sible to  rescue  aviators  from  the 
sea.  That  such  a  move  was  in- 
deed wise,  our  photograph  dem- 
onstrates better  than  words.  Our 
remarkable  snapshot  shows  one 
of  the  Navy's  "blimps"  rescuing 
two  airmen  who  recently  fell  in- 
to the  sea  with  their  flying  boat 
off  Key  West,  Fla.  The  nose  of 
the  airship  was  simply  turned  in- 
to the  wind,  and  after  some 
maneuvering  it  finally  managed 
to  get  directly  over  the  disabled 
flyer.  The  two  marooned  air- 
men experienced  no  difficulty  in 
grasping  the  rope  ladder  and 
climbing  aboard  the  airship,  none 
the  worse  for  their  adventure. 
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Hunting  the  U-boats  by  "Sound"  Proved  a  Successful  and  Profitable  Allied  Naval  Game — So  Successful  in  Fact  That,  Had  the  War  Lasted 

Another  Year,  the  U, boats  Would  have  Been  Driven  Completely  from  the  Seas. 


BEACH 


THE  United  States  Navy  Department, 
after  nearly  two  years  of  the  closest 
censorship,  has  just  given  approval 
to  the  publication  of  certain  data 
relating  to  the  development  in  the 
United  States  during  the  war  of  submarine 
detecting  devices,  which  were  used  to  signal 

advantage  by  this  conn-   

try  and  the  Allies  in 
prosecuting  and  bring- 
ing to  a  successful  con- 
clusion the  campaign 
against  the  German  U- 
boat. 

The  apparatus  may  be 
termed  the  composite 
work  of  the  General 
Electric  Company,  Sub- 
marine Signal  Com- 
pany, Western  Electric 

Company,  the  National  ^^^^^^ 
Research  Council,  as- 
sisted and  advised  by  many  eminent  scien- 
tists, engineers  and  research  specialists — 
chief  among  whom  were  Drs.  W.  R.  Whit- 
ney, Irving  Langmuir  and  W.  D.  Coolidge, 
Prof.  R.  A.  Millikan,  Prof.  Max  Mason,  and 
others. 

Realizing  that  the  prompt  solution  of  the 
submarine  problem  was  the  key'  to  a  suc- 


Icilow  ITs^iniM.©©  §ci©ia° 

cessful  termination  of  hostilities,  Secretary 
Daniels,   immediately  upon  America's  en- 


^HIS  article  describes  the  effort  made  by  American  scientists,  under  the  stress  of 
■*■  tremendous  urgency,  to  invent  and  perfect  an  instrument  to  successfully  locate 
submarines  while  in  a  submerged  condition,  at  a  time  tvhen  every  instant  of  delay 
meant  further  loss  to  shipping,  and  the  fate  of  the  Allied  cause  practically  depended 
on  the  immediate  defeat  of  German  U-boat  warfare.  The  Submarine  Detector,  as 
eventually  evolved  by  them,  utilizes  old  principles  in  a  new  and  startling  way.  It  is 
based  on  the  theory  of  soundjwave  transmission  thru  the  water  and  depends  for  its 
direction-getting  qualities  on  the  peculiar  and  heretofore  little  understood  faculty  of 
the  human  ear  to  detect  the  direction  of  sound  by  the  shifting  of  that  sound  from  one 
ear  to  the  other. 


trance  into  the  conflict,  appointed  a  special 
board  to  devise  ways  and  means  to  over- 
come it. 

At  the  suggestion  of  Dr.  Whitney,  direc- 
tor of  General  Electric  Company's  research 
laboratories,  a  group  of  scientists  was 
formed  at  Nahant,  Mass.,  under  Dr.  Irving 
Langmuir,  where  the  results  of  extensive 


research  activity  were  put  to  practical  tests 
under  actual  conditions  as  nearly  as  pos- 
sible approaching  those  in  European  waters. 

Another  group  under  Prof.  Millikan,  head 
of  the  Physics  Department  of  the  Univer- 
sity of  Chicago,  was  organized  at  New 
London,  Conn.,  where  the  work  of  both 

  bodies  was  later  co-or- 

^^^^^^^^^^^  dinated. 

Out  of  the  efforts  of 
these  two  groups  and 
the  work  carried  on  in 
Schenectady  assisted 
by  Allied  commissions 
of  scientific  men,  there 
grew     the  American 
Submarine  Detector — a 
development  of  the  old 
principles     of  sound 
wave    transmission  in 
^^^^^^^^^^^      water  in  an  altogether 
new  and  startling 
manner,  and  just  how  efficient  this  "de- 
tector" proved  we  shall  see  later. 

The  apparatus  finally  perfected  and  put 
to  immediate  use,  was  first  designed  to 
hang  overhead  from  naval  craft  amidship 
below  the  water  line  and  it  depended  for 
its  direction-getting  qualities  on  the  pecu- 
liar and  heretofore  little  understood  faculty 
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of  the  human  ear  to  detect  the  direction  of 
sound  by  the  shifting  of  that  sound  from 
one  ear  to  the  other.* 

Early  Experiments 

Every  possible  application  to  which  elec- 
tricity had  been  put  was  studied  with  pains- 
taking care  by  experts  during  the  develop- 
ment of  the  "Submarine  Detector,"  and 
many  experiments  were  carried  on  at  New 
London  and  at  Nahant  with  pliotrons,  with 
amplifiers,  with  the  Fessenden  oscillator, 
which  had  been  developed  by  the  Submarine 
Signal  Company,  and  with  other  similar 
instruments,  before  the  proper  combination 
of  the  principles  of  electricity  and  acoustics 
produced  the  final  and  successful  device 
subsequently  used. 

Specialists  in  physics  and  acoustics  from 
the  great  technical  schools,  such  as  Colum- 
bia University  and  Harvard,  from  the  Re- 
search Laboratory  of  the  G.  E.  Co.  and  the 
W.  E.  Co.,  and  in  fact  from  all  over  the 
United  States,  played  a  prominent  part  in 
the  work  done,  particularly  by  the  New 
London  Group,  altho  unfortunately  the 
armistice  was  signed  before  the  latest  de- 
vices developed  here  could  be  put  into 
extensive  use  on  the  other  side  of  the 
water. 

Owing  to  the  interference  of  sounds 
made  by  the  listening  ship's  own  motors, 

*  Another  very  interesting  point  is  that  when 
mounting  microphones  on  each  side  of  a  vessel, 
the  loudness  of  the  incoming  sound  is  equal  in 
both  telephone  receivers,  i.  e.,  if  a  submarine  is  on 
the  starboard  side  of  the  ship,  it  will  be  heard 
just  as  loud  from  the  port  side.  But,  the  differ- 
ence can  be  readily  detected  and  very  accurately 
too,  by  the  phase  difference  as  heard  in  the  'phones. 
In  other  words,  the  sound  will  be  heard  a  fraction 
of  a  second  earlier  in  one  ear  than  in  the  other. 
Small  as  this  difference  is,  even  a  green  operator 
will  detect  it  at  once. 

— Excerpt  from  Mr.  H.  Gernsback's  editorial  in 
the  October,  1917  issue  of  this  journal. 


it  was  found  more  practical  to  stop  the 
engines  when  about  to  take  observations 
and  this  added  greatly  to  the  effective  range 
of  the  instrument. 

To  overcome  this  obstacle,  another  de- 
vice was  developed  which  could  be  trailed 
off  the  stem  a  hundred  or  so  feet  away 
where  the  engine  noises  of  the  ship  were 
out  of  range  and  the  sound  was  then 
brought  into  the  operator  in  the  ship's  hold. 

A  third  adaptation  of  the  listening  prin- 
ciple was  an  instrument  which  protruded 
thru  the  hull  and  was  a  stationary  part  of 
the  vessel's  equipment.  A  somewhat  circu- 
lar device  was  constructed  for  use  on  sub- 
marines, but  all  of  them  were  used  to  ad- 
vantage. 

While  demonstrating  the  device  to  the 
British  Admiralty,  our  American  engineers 
were  asked  to  study  the  question  of  fitting 
submarine  detection  units  to  airplanes,  bal- 
loons and  dirigibles. 

After  some  experimentation,  followed  by 
more  practical  tests  and  conferences  with 
the  Lancashire  Group  of  scientists  at  Har- 
wich, apparatus  was  developed  which  met 
these  needs  and  many  aircraft  were  equipt 
with  sound  detectors  which  rendered  it 
possible  for  them  to  follow  the  course  of 
the  enemy  submarine  after  they  had  seen 
her  submerge,  a  valuable  faculty  which 
such  craft  did  not  possess  until  the  intro- 
duction of  the  American  detector. 

Allies  Adopt  Yankee  Invention 

However,  when  the  devices  had  proved 
themselves  eminently  satisfactory  after  ex- 
haustive experimentation  here,  the  Navy 
Department  organized  a  special  Service 
Party  under  Capt.  R.  H.  Leigh  of  the 
Bureau  of  Steam  Engineering  to  demon- 
strate the  detectors  to  the  British  Ad- 
miralty. Shortly  after  the  arrival  of  this 
party  abroad,  the  American  submarine  de- 


tectors were  universally  adopted  by  all  the 
Allied  navies. 

It  was  found  to  be  much  superior  in 
many  ways  to  any  of  previous  develop- 
ment, and  came  to  be  considered  one  of  the 
most  effective  offensive  weapons  ever  used 
against  the  submarine. 

To  sum  up  the  results  achieved  by  these 
American  listening  devices  it  is  only  neces- 
sary to  recount  a  few  pertinent  points  to 
illustrate  the  device's  practicability. 

In  spite  of  it  all,  initial  experiments 
proved  slow  of  entirely  satisfactory  de- 
velopments until  the  fall  of  1917,  when  it 
was  decided  to  go  out  to  sea  off  Cape  Cod 
for  more  thorogoing  tests. 

The  sea  was  clear  of  craft  as  far  as  the 
eye  could  see — yet  the  operator  with  his 
ear  to  the  detector  distinctly  heard  a  vessel 
approaching — nearer — nearer — nearer.  The 
captain  from  the  bridge  eagerly  scanned 
the  horizon  with  the  ship's  glasses — nothing 
in  sight. 

"Send  a  man  aloft  with  powerful  glasses," 
he  commanded.  "The  detector  has  picked 
up  a  craft  3  points  on  our  starboard  bow." 

The  sailpr  returned.  "Nothing  in  sight, 
sir." 

"I'll  go  aloft  myself.  That  boat  sounds 
as  if  it  were  very  near.  Why,  we  can  hear 
her  engine  as  clearly  as  if  she  were  along- 
side." 

Puzzled,  the  captain  returned  from  the 
masthead  after  a  disappointing  vision  of  a 
calm  and  perfectly  clear  sea. 

"How's  she  coming?"  shouted  the  first 
lieutenant  down  the  hatchway. 

"Heading  straight  for  us,  sir.  Sound  get- 
ting louder  every  minute." 

There  was  nothing  to  do  but  wait. 

The  captain  pulled  out  his  watch  and  sat 
down.  Fifteen  minutes — half  an  hour — an 
hour — ticked  on  ! 

(Continued  on  page  167) 


IN  the  March  issue  of  this  journal  there 
appeared  an  illustrated  article  describ- 
ing a  newly  invented,  one-man  sub- 
mersible boat,  intended  for  purposes  of 
life  saving,  locating  floating  mines  and 
other  purposes.  At  the  time  the  article  was 
prepared,  the  Editors  only  had  the  invent- 
or's patent  to  guide  them  in  its  preparation, 
and  the  illustration  was  prepared  by  one  of 
the  staff  artists.  But  behold !  This  strange 
animal  of  the  deep  really  lives,  as  the  ac- 
companying photo- 


the    far-distant    Sulu  Archipelago. 

The  makers  of  the  Barringer  one-man 
submersible,  claim,  among  other  things, 
that,  due  to  its  peculiar  construction,  no 
pressure  is  required  to  offset  the  tremen- 
dous external  pressure  of  the  water,  even 
when  submerged  to  such  depths  as  350  feet, 
for  which  this  submersible  is  practicable. 
It  is  interesting  in  this  connection  to  men- 
tion that  the  maximum  depth  reached  by 
U.  S.  Naval  divers  in  especially  constructed 


graphs  of  the  actual 
working  device 
prove.  The  inventor 
of  the  one-man  sub- 
mersible is  W.  R. 
Barringer,  of  Den- 
ver, Col.,  which  is  a 
long  way  from  the 
sea,  and  it  puzzled 
the  Editors  how  a 
rank  land  -  lubber 
such  as  the  inventor 
appeared  to  be, 
could  have  the  heart 
to  work  out  a  com- 
plete submarine  or 
anything  akin  to 
that  device.  But 
now  the  secret  is 
out,  for  it  appears 
that  the  inventor, 
who  was  formerly 
in  the  United  States 
Army,  had  gained 
considerable  expe- 
rience while  in  for- 
eign lands,  and  he 
evolved  the  prin- 
ciples underlying  his 
submersible  boat 
while  observing  the 
methods  of  pearl 
and  sponge  divers  in 


diving  suits  and  bells,  is  less  than  300  feet. 
Moreover,  in  the  ordinary  diving  suit  the 
tremendous  internal  pressure  of  130  pounds 
per  square  inch  is  necessary  to  remain  at 
a  350-foot  depth  for  any  length  of  time. 
This  new  submersible  diving  outfit  re- 
quires but  the  normal  pressure  of  15 
pounds  per  square  inch,  regardless  of  depth 
attained.  The  inventor  also  claims  that'  no 
strain  is  occasioned  on  the  operator,  even 
after  a  long  period  under  water.  The  op- 
erator   rests    on  a 


Several  Views  of 
One-man  Submer- 
sible. Intended  for 
Rescue  Work.  Lo. 
eating  Floating 
Mines.  Etc. 


1 


heavy  air  cushion 
and  suffers  no  ill 
effects  while  below 
the  water's  surface. 
Further,  the  ascent 
and  descent  of  the 
boat  need  not  be 
done  gradually,  as 
in  the  case  of  the 
ordinary  diving  suit 
or  bell,  in  order  to 
accustom  the  body 
to  the  changing 
water  pressure.  On 
the  contrary,  so  he 
claims,  ascent  may 
be  made  rapidly, 
and  the  operator's 
time  is,  therefore 
not  wasted  in  slow 
sinking  or  rising. 

As  pointed  out  in 
the  previous  article, 
there  are  many  in- 
teresting electrical 
features  incor- 
porated in  this  de- 
vice, including  elec- 
trical propelling  and 
steering  means,  an 
electric  searchlight 
and  many  other 
novel  devices. 
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2?y  Nikola  Tesla 

o  The  Mageifjlinig  Traegmiitter 
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<!J,S  I  review  the  events  of  my  past  life 
/t\      I    realize   how   subtle   are   the  in- 
//    \    iluences    that    shape    our  destinies. 
cUL  An  incident  of  my  youth  may  serve 

to  illustrate.     One  winter's  day  I 
managed  to  climb  a  steep  mountain,  in  com- 
pany with  other  boys.    The  snow  was  quite 
deep  and  a  warm  southerly  wind  made  it  just 
suitable  for  our  purpose.    We  amused  our- 
selves  by   throwing  balls   which   would  roll 
down  a  certain  distance,  gathering  more  or 
less  snow,  and  we  tried  to  outdo  one  another 
in    this    exciting  sport. 
Suddenly    a    ball  was 
seen  to  go   beyond  the 
limit,  swelling  to  enor- 
mous   proportions  until 
it   became   as   big  as  a 
house  and  plunged  thun- 
dering   into    the  valley 
below  with  a  force  that 
made  the  ground  tremble 

bound,  incapable  of  understanding  what  had 
happened.     For  weeks  afterward  the  picture 
of  the  avalanche  was  before  my  eyes  and  I 
wondered  how  anything  so  small  could  grow 
to  such  an  immense  size.    Ever  since  that 
time  the  magnification  of  feeble  actions  fas- 
cinated me,  and  when,  years  later,  I  took 
up  the  experimental  study  of  mechanical 
and  electrical  resonance,  I  was  keenly  in- 
terested from  the  very  start.  Possibly, 
had  it  not  been  for  that  early  powerful 
impression,  I  might  not  have  followed 
up  the  little  spark  I  obtained  with  mj 
coil    and    never    developed  my 
best  invention,  the  true  history 
of  which  I  will  tell  here  for  the 
first  time. 
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This  Photograph  Shows 
the  Famous  Tesla  Tower 
Erected  at  Shoreham, 
L.  I.,  N.  Y.  The  Tower 
Was  Dismantled  at  the 
Outbreak  of  the  War.  It 
Was  187  Feet  High. 
The  Spherical  Top  Was 
68    Feet    in  Diameter. 


I  looked  on  spell- 


Note  the  Huge  Size  of 
the  Structure  by  Com- 
paring the  Two  -  story 
Power  Plant  in  the  Rear. 
The  Tower  Which  Was 
to  be  Used  by  Tesla  in 
His  "World  Wireless," 
Was  Never  Finished. 
Illustration  Opposite 
Shows  It  Completed. 


my  dis- 

This  depends  on  the  point 


Scrapping  the  World's  Engines. 

"Lionhunters"  have  often 
asked  me  which  of 
coveries  I  prize  most, 
a  few  technical  men, 
very  able  in  their  spe- 
cial departments,  but 
dominated  by  a  pe- 
dantic spirit  and  near- 
sighted, have  asserted 
that  excepting  the  in- 
duction motor  I  have 
given  to  the  world 
little  of  practical  use. 
This  is  a  grievous 
mistake.  A  new  idea 
must  not  be  judged 

by  its  immediate  re-  

suits.      My  alternat- 
ing system  of  power  transmission  came  at  a  psychological  mo- 
ment, as  a  long-sought  answer  to  pressing  industrial  questions, 


)f  view.    Not     stroked  his  chit 


T MAG1NE  a  man  a  century  ago,  bold  enough  to  design  and  actually  build  a  huge  tower 
-*■  with  ivhich  to  transmit  the  human  voice,  music,  pictures,  press  news  and  even  power, 
thru  the  earth  to  any  distance  whatever  without  wires!  He  probably  would  have  been 
hung  or  burnt  at  the  stake.  So  when  Tesla  built  his  famous  tower  on  Long  Island  he  was 
a  hundred  years  ahead  of  his  time.  And  foolish  ridicule  by  our  latter  day  arm-chair 
"savants,"  does  not  in  the  least  mar  Tesla's  greatness. 

The  titanic  brain  of  Tesla  has  hardly  produced  a  more  amazing  wonder  than  this 
"magnifying  transmitter."  Contrary  to  popular  belief  his  totver  was  not  built  to  radiate 
Hertzian  naves  into  the  ether.  Tesla's  system  sends  out  thousands  of  horsepower  thru 
the  earth — he  has  shown  experimentally  how  power  can  be  sent  without  wires  over  dis- 
tances  from  a  central  point.  Nor  is  there  any  mystery  about  it  how  he  accomplishes  the 
result.  His  historic  V.  S.  patents  and  articles  describe  the  method  used.  Tesla's  Mag- 
nifying Transmitter  is  truly  a  modern  lamp  of  Aladdin. 

EDITOR. 


and  altho  considerable  resistance  had  to  be 
overcome  and  opposing  interests  reconciled, 
as  usual,  the  commercial  introduction  could 
not  be  long  delayed.    Now,  compare  this  situ- 
ation with  that  confronting  my  turbine,  for 
example.     One  should  think  that  so  simple 
and  beautiful  an  invention,  possessing  many 
features  of  an  ideal  motor,  should  be  adopted 
at  once  and,  undoubtedly,  it  would  under  simi- 
lar conditions.    But  the  prospective  effect  of 
the  rotating  field  was  not  to  render  worthless 
existing  machinery ;  on  the  contrary,  it  was 
to    give    it  additional 
value.    The  system  lent 
itself  to  new  enterprise 
as  well  as  to  improve- 
ment  of    the   old.  My 
turbine  is  an  advance  of 
a  character  entirely  dif- 
ferent.    It  is  a  radical 
departure   in   the  sense 
its  success  would  mean  the  abandonment 
the  antiquated  types  of  prime  movers  on 
dch   billions   of   dollars  have  been  spent, 
nder  such  circumstances  the  progress  must 
eeds  be  slow  and  perhaps  the  greatest  im- 
pediment is  encountered  in  the  prejudicial 
opinions  created  in  the  minds  of  experts 
by  organized  opposition.     Only  the  other 
day  I  had  a  disheartening  experience  when 
I   met  my  friend  and  former  assistant, 
Charles  F.  Scott,  now  professor  of  Elec- 
trical Engineering  at  Yale.    I  had  not 
l  him  for  a  long  time  and  was  glad 
have  an  opportunity  for  a  little  chat 
at  my  office.    Our  conversation 
naturally  enough  drifted  on  my 
turbine  and  I  became  heated  to 
a  high  degree.    "Scott,"  I  ex- 
claimed,  carried   away   by  the 
vision  of  a  glorious  future,  "my 
turbine  will  scrap  all  the  heat- 
engines    in    the   world."  Scott 
and  looked  away  thoughtfully,  as  though  mak- 
 ■  urn  mini  iimmi  ■     ing  a  mental  calcula- 
tion. "That  will  make 
quite  a  pile  of  scrap," 
he     said,     and  left 
without  another 
word ! 


"Aladdin's  Lamp". 

These  and  other  in- 
ventions! of  mine, 
however,  were  noth- 
ing more  than  steps 
forward  in  certain 
directions.  In  evolv- 
jng  j.nem  j  simply  fol- 
lowed the  inborn  instinct  to  improve  the  present  devices  without 
(Continued  on  page  148) 
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Mr.  Tesla's  articles  started  in  our  February  issue 
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THIS  PHOTOGRAPH  OF  A  MODEL  SHOWS  HOW  THE  TESLA  TOWER  BUILT  ON  LONG  ISLAND,  EIGHTEEN  YEARS  AGO,  WOULD  HAVE 
LOOKED  COMPLETED.     FROM  ITS  APPEARANCE  NOBODY  WOULD   INFER   THAT   IT   WAS    TO   BE   USED   FOR   THE    GREAT  PURPOSES 

WHICH  ARE  SET  FORTH  IN  HIS  ACCOMPANYING  ARTICLE. 
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YOU  probably  remcinber  the  old  ad- 
age about  "people  who  live  in  glass 
houses,  should" — etc. — but  the  latest 
is  the  filming  of  talking  motion  pic- 
tures in  all-glass  houses  or  studios, 
and  the  process  has  been  invented  by  one 
— David  O.  Royster  of  St.  Louis,  Mo.,  the 
"show-me"  state.  Mr.  Royster's  scheme 
covers  an  improved  method  and  apparatus 
for  synchronously  making  motion  pictures 
and  sound  records. 

As  the  inventor  points  out,  it  has  here- 
tofore been  very  difficult,  if  not  indeed  im- 
possible, to  make  talking  motion  pictures 
which  would  bear  a  perfect  synchronous 
relation  to  each  other  when  reproduced, 
for  the  reason  that  the  camera  used  in  tak- 
ing the  motion  pictures  must  necessarily  be 
located  a  certain  distance  away  from  the 
object  to  be  photographed,  and  being  that 
the  sound  recording  device  is  located  adja- 
cent to  the  camera  in  order  to  operate  in 
synchronism  with  it,  the  distance  between 
the  receiver  on  the  sound  recording  appa- 


Thus  motion  pictures  can  be  made  by  nat- 
ural light;  means  are  also  provided  for 
concentrating  the  sounds  produced  by  the 
speakers,  which  sounds  are  telephonically 
transmitted  to  the  sound  recording  device, 
such  as  a  phonograph,  located  adjacent  to 
and  operated  synchronously  with  the  mo- 
tion picture  camera. 

As  is  the  practise  in  all  of  the  larger 
studios,  the  camera  and  other  appurten- 
ances, such  as  the  sound  recording  phono- 
graph, etc.,  are  mounted  on  a  wheeled 
truck,  which  may  be  moved  along  a  track, 
or  set  of  tracks,  so  as  to  take  either  "close- 
ups"  or  normal  focus  pictures,  as  desired, 
also  to  make  changes  quickly.  Some  stu- 
dios utilize  a  small  electric  car  fitted  with 
a  motor  and  controller,  so  that  the  camera 
man  or  his  assistant  can  readily  move  the 
camera  toward  or  away  from  the  stage,  as 
the  occasion  may  demand.  You  have  prob- 
ably seen  at  one  time  or  another  a  motion 
picture  where  the  objects  came  up  rapidly 
toward  you,  until  the  actress'  face,  for  in- 


toward  the  microphones  or  sound  detect- 
ors, which  effect  is  intensified  by  an  elec- 
tric exhaust  fan  at  the  top  of  the  glass- 
enclosed  stage,  as  shown  in  the  diagram 
and  illustration  herewith.  The  battery  of 
microphones  which  pick  up  the  sounds  at 
the  ceiling  of  the  stage  are  connected  up 
with  a  telephone  line  which  leads  to  the 
electric  recorder  on  the  phonograph  beside 
the  "movie"  camera,  there  being  a  rigid 
mechanical  connection  between  the  camera 
and  the  phonograph  to  ensure  synchronism. 

Owing  to  the  peculiar  and  unusual  light- 
ing arrangements  with  this  form  of  all- 
glass  stage,  the  "setting"  or  other  scenery 
is  placed  back  of  the  stage,  so  as  to  allow 
the  daylight  to  pass  over  it  and  thru  the 
glass  to  illuminate  the  stage  proper.  Some 
props  and  furniture  can  of  course  be  placed 
directly  on  the  stage.  It  is  understood  that 
where  the  light  is  not  sufficiently  strong  for 
the  taking  of  motion  pictures,  the  stage  can 
be  lighted  artificially.  The  degree  of  sound 
transmitted  by  the  microphones  fitted  over 


The  Secret  of  Perfect  "Talking  Motion  Pictures"  Lies  in  the  Proper  Synchronism  Between  the  "Pictures"  and  the  "Voice,"  and  Also  In  the 
Clarity  and  Even  Tone  of  the  Speech  Reproduction.    All  Three  of  These  Problems  Have  Been  Solved  by  the  Invention  of  the  Glass  Enclosed 

Stage  Here  Illustrated. 


ratus,  and  the  actors  being  photographed, 
is  such  that  the  sound  waves  in  traveling 
from  the  object  to  the  recorder,  do  not 
reach  the  latter  for  an  appreciable  length  of 
time.  As  a  result  the  recorded  sounds  are 
not  exactly  synchronous  with  the  pictures, 
when  these  sounds  and  pictures  are  later 
reproduced  in  the  theater  projector.  And 
besides,  with  such  an  arrangement  the 
sound  waves  are  insufficient  in  volume  to 
make  a  clear  and  strong  record  on  the  disc 
or  cylinder  of  the  talking  machine. 

Mr.  Royster,  in  his  scheme,  provides  a 
transparent  glass  studio  stage,  or  all-glass 
house,  if  the  scene  requires  it,  which  is  oc- 
cupied by  the  objects  to  be  photographed. 


stance,  was  as  big  as  the  entire  screen. 
This  effect  is  obtained  very  easily  by  mov- 
ing the  car  toward  the  scene.  Scenes  or 
settings  which  fade  away,  causing  the  ob- 
jects to  become  smaller,  are  taken  in  the 
reverse  manner,  i.  e.,  by  moving  the  cam- 
era away  from  the  stage  while  the  picture 
is  being  taken. 

There  is  provided  in  the  present  scheme 
a  powerful  motor-driven  electric  blower 
under  the  studio  floor,  which  projects  a 
strong  draft  of  air  upward  thru  a  series  of 
gratings  in  the  stage  floor,  and  the  power- 
ful upward  vertical  movement  of  the  air 
thru  a  series  of  openings  in  the  glass  roof 
carries  the  sounds  of  the  voices  upward, 


the  stage  may  be  modulated  by  means  of 
adjustable  valves  placed  in  front  of  the  mi- 
crophone, and  also  by  opening  more  or 
less  of  the  by-pass  valves  in  the  glass  inner 
ceiling,  which  permits  some  of  the  air- 
conducted  sound  waves  to  pass  between  the 
two  ceilings  and  out  thru  the  fan  chamber. 

The  apparatus  as  here  described  is  com- 
paratively simple,  can  be  easily  operated, 
does  not  require  artificial  light,  and  motion 
pictures  and  sound  records  of  absolute  syn- 
chronism can  be  readily  made  at  any  dis- 
tance from  the  object  within  the  focal 
length  of  the  camera,  claims  the  inventor. 
All  things  considered,  it  would  seem  to 
presents  a  new  and  successful  "Movie"  idea. 
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This  Portable  Wireless  Telephone  Was  Perfected  by  W.  W.  Mac- 
farlane,  of  Philadelphia.    Photos  Show  Mr.  Macfarlane  with  His 
Invention   and   Stove-pipe   Aerial.    With   This   Two   pcrsoi.s  May 
Hear  the  Conversation  Being  Carried  on  Fifty  Yards  Away. 


Photos  by  Int.  Film  Service 


A  MAN  with  a  box  slung  over  his  shoul- 

f\  der  and  holding  in  one  hand  three 
I  \  pieces  of  stove  pipe  placed  side  by 
side  on  a  board  climbed  into  an 
automobile  on  East  Country  Road, 
Elkins  Park.  Pa. 

As  he  settled  in  the  machine  he  picked  up 
a  telephone  transmitter,  set  on  a  short 
handle,  and  said : 

"We  are  going  to  run  down  the  road. 
Can  you  hear  me?" 

Other  passengers  in  the  automobile,  all 
wearing  telephone  receivers,  heard  a  wo- 
man's voice  answering:  "Yes,  perfectly. 
Where  are  you  ?" 

By  this  time  the  machine  was  several  hun- 
dred yards  down  the  road  and  the  voice  in 
the  garage  was  distinctly  heard. 

This  was  one  of  the  incidents  in  the  first 
demonstration  of  the  portable  wireless  tele- 
phone outfit  invented  by  W.  W.  Macfar- 
lane, of  Philadelphia. 

Mrs.  Macfarlane,  sitting  in  the  garage 
back  of  the  Macfarlane  home,  was  talking 
thru  the  wireless  telephone  to  her  husband, 
seated  comfortably  in  a  moving  automobile 
500  yards  away. 

The  occupants  of  the  car  were  a  chauf- 
feur, a  reporter  and  a  photographer.  All 
wore  the  telephone  receivers  and  could  hear 
everything  Mrs.  Macfarlane  was  saying. 
The  chauffeur  had  no  other  apparatus  than 
the  receiver  with  the  usual  telephone  cord 
attached  by  a  metal  clip  to  his  steering 
wheel. 

Lying  beside  Mr.  Macfarlane  was  the  foot- 
square  box,  the  only  "secret"  in  the  whole 
demonstration.  What  is  in  the  box  is  the 
inventor's  mystery.  This  box  weighs  about 
twelve  pounds.  The  other  machinery  used 
consisted  only  of  the  usual  telephone  trans- 
mitter and  receivers  and  the  three  pieces  of 
stovepipe  standing  erect  on  a  plain  piece 
of  board.  This  forms  the  aerial  of  the 
apparatus. 

Before  starting  on  the  automobile  demon- 
stration of  his  wireless  telephone  Mr.  Mac- 
farlane stood  in  the  garage  and  directed  the 
movements  of  a  soldier  in  a  field  more  than 
200  yards  away  from  him.  This  soldier 
assistant  had  a  pair  of  telephone  receivers 
over  his  head,  connected  by  a  wire  with  two 
metal  clasps  to  his  rifle  (see  photo  here- 
with). He  marched  and  halted  and  about- 
faced  and  left  shouldered  arms  out  there 


in  the  field  the  instant  Mr.  Macfarlane  gave 
the  order  thru  his  little  hand  wireless  'phone 
in  the  garage. 
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U  "Hello  Europe" — via  Radio.  Com-  j= 
U  plete  story  of  How  Secretary  of  the  b 
§  Navy  Daniels  talked  via  the  Neiv  jg 
jj  Brunswick  Radio  Station  to  Presi-  H 
H  dent  Wilson  in  France,  by  Charles  j§ 
M  M.  Ripley.  jj 
jg§  "My  Inventions" — Part  VI — by  Dr.  j§ 
B  Nikola  Tesla,  himself.  Besides  a  big  §§ 
Jj  feature  surprise  article  by  the  world's  {§§ 
jj|  master  inventor. 

3  Interesting  Facts  About  the  Elec-  §j 
:  tron — How  big  are  atoms  and  elec-  lg 
■  trons?  by  L.  R.  Jeivctt. 
H  Faradic  Currents  and  How  to  Ap-  |pj 
Jj  ply  Them.  Including  rheumatism.  §1 
jj  nervous  complaints,  and  other  ail-  Jj 
S§  merits.  Treatment  with  apparatus  Jj 
Hi  described  in  the  present  issue. 
Jj  A  Rattling  Good  Electric  Story —  Jj 
Jj  "How  'Don'  flashed  the  'S.O.S.'  " ,  b\  |j| 
§j  Mabel  M.  Davis. 

gj  New  Electric  Detector  Net  for  jl 
Hi  Submarines. 

gj  Loop  Aerials — Description  of  Ac-  J= 
■  tual  Results  obtained  over  200  mile  Jj 
jj  distances,  by  Prof.  Lloyd  M.  Knoll.  Jl 
Jl  Tree  Wireless — Hozv  living  trees  Jj 
H  receive  radio  messages  across  the  §§f 
j§  ocean.  The  wonderful  work  of  Gen-  Jj 
=j  eral  George  O.  Squier,  Chief  Signal  Jj 
§1  Officer,  U.  S.  Army. 

U  Storage  Battery  Testing — Practi-  Jj 
U  cal  Technique  in  simple  language,  by  J§ 
jg  Harold  R.  Adams,  storage  battery  W§ 
Jj  engineer. 

H  Audions  operated  on  Alternating  Jj 
jj  Current — Both  Filament  and  Plate  §j 
Jj  Circuits.  Every  radio  man  zvill  want  Jj 
Jj  to  read  this  authentic  article,  by  El-  j§ 
=  liott  A.  White,  formerly  Instructor  gj 
B  in  Radio,  Air  Service  School,  Car-  gj 
gj  negie  Institute  of  Technology. 


Mr.  Macfarlane  said  he  would  make  no 
fanciful  predictions  as  to  what  his  simple, 
portable  wireless  telephone  might  do. 

"There  are  all  kinds  of  possibilities  in  it," 
he  continued.  "If  this  could  have  been  ready 
for  use  in  the  war,  think  of  the  value  it 
would  have  had.  A  whole  regiment  equipt 
with  the  telephone  receivers,  with  only  their 
rifles  as  aerials,  could  advance  a  mile  and 
each  would  be  instantly  in  touch  with  the 
commanding  officer.  No  runners  would  be 
needed.  There  could  be  no  such  thing  as  a 
'lost  battalion.' 

"No  high  power  is  necessary  to  operate 
this  wireless.  I  am  using  one-tenth  of  an 
ampere  in  this  experiment  here  and  t':e 
results  you  see  are  so  good  that  the  voice 
carries  as  well  as  on  the  usual  wire  tele- 
phone. The  telephone  system  uses  about 
one-fourth  of  an  ampere. 

"I  am  working  on  a  new  theory  in  elec- 
tricity, and  in  wireless.  I  think  the  ac- 
cepted principle  of  the  waves  is  only  part 
of  the  story.  There  is  something  else.  It 
is  that  something  else  that  I  am  utilizing. 
There  is  no  supplementary  current  in  this 
system  as  in  the  usual  wireless  operation, 
't  here  is  no  static  and  no  interruption." 

An  umbrella,  Mr.  Macfarlane  explains, 
will  serve  as  well  as  a  rifle  for  an  aerial. 
"A  plain  citizen  carrying  a  small  handbag 
containing  the  compact  wireless  outfit  and 
with  his  umbrella  held  aloft  can  walk  along 
the  street  talking  with  friend  wife  at  the 
house  at  the  other  end  of  the  city,"  he  said. 

"How  costly  would  this  outfit  be?"  he  was 
asked. 

"Nothing  new  is  used,"  he  explained. 
"All  the  apparatus  fits  in  with  existing  de- 
vices. Everything  needed  for  the  outfit 
could  be  bought  for  probably  $15." 

"My  apparatus  here  is  rather  crude  and 
not  all  the  quality  of  current  is  obtained 
that  I  can  get,"  he  continued.  "But  it  is  no 
wild  dream  to  say  that  a  man  riding  on  a 
train  to  New  York  can  telephone  his  wife 
about  bringing  a  friend  home  for  dinner 
by  using  this  device.  It  will  be  perfected 
thus  far  before  very  long.  This  apparatus 
here  needs  improvement,  but  it  demon- 
strates the  practicability  of  the  thing.  Even 
now  I  can  connect  up  the  end  of  the  wire- 
less in  the  house  with  the  existing  telephone 
system  and  thus  can  talk  from  my  automo- 
bile with  any  person  in  the  city." 
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IMAGINE  if  you  can  on  one  side  a 
scene,  wildly  confusing,  resembling  a 
rubbish  heap  of  every  conceivable  sort 
of  tin-can,  from  the  tomato  to  dainty 
tin-boxes  which  once  upon  a  time  held 
My-Lady's  peach  and  cream  complexion. 

Picture,  on  the  other  hand,  a  scene  with 
beautiful,  splendid  and  practical  toys,  such 
as  money  could  not  buy,  all  evolved  from 
these  same  tin-cans  and  boxes,  with  a  little 
touch  of  imagination,  inventiveness  and 
mechanical  knack,  plus  a  pair  of  pliers,  a 
soldering  iron  and  the  transformation  is 
complete. 

The  originator  and  "wizard"  of  the  tin- 
can  toys  is  Mr.  Edward  Thatcher,  of  Teach- 
ers' College,  Columbia  University.  It  was 
he  who  hit  upon  the  novel  plan  of  utilizing 
waste  tin-cans  and  from  them  making 
amusing,  decorative  and  instructive  play- 
things. He  gave  an  inkling  of  this  new  art 
to  his  classes  at  Columbia  and  the  students 
took  it  up  with  such  zeal  that  these  models 
were  eligible  for  the  recently  successful 
public  exhibition  at  the  Art  Alliance  Gal- 
leries. 

As  his  bit  in  the  war,  Mr.  Thatcher  was 
successful  in  having  this  artcraft  introduced 
in  the  hospitals  both  here  and  abroad ;  and 
so  helped  the  wounded  soldiers  to  find  a 
remunerative  and  amusing  pastime  which 
greatly  aided  in  keeping  their  minds  off 
their  troubles.  Even  such  men  as  were 
suffering  from  shell  shock  took  to  the  tin- 
can  toys ;  it  would  seem  at  first  impression 
that  they  could  not  stand  the  noise  of  the 
hammering  on  the  cans,  but  the  reverse 
proved  the  rule.  In  cases  where  they  would 
jump  if  a  match   box   were   dropt,  they 


seemed  not  in  the  least  inconvenienced  by 
the  sound  of  the  constant  tinkering  of  the 
tin-can  artists  and  would  work  all  day  in 
the  "toy-shops." 

The  possibilities  of  this  new  artcraft  are 
practically  unlimited.  Where  heretofore 
the  wounded  have  occupied  their  time  in 
the  making  of  these  toy  models,  the  art  is 
spreading  the  country  o'er  and  will  be  one 
of  the  subjects  taught  in  many  schools. 
Some  of  the  models  here  shown  have  been 
duplicated  by  ten-year-old  boys  at  the  Edge- 
water  Manual  Training  School. 

Most  interesting  of  all  is  the  composite 
view  showing  a  toy  Army  Truck — "before 
and  after."  All  the  various  forms  of  cans 
necessary'  to  construct  this  truck  are  shown 
on  the  left,  while  on  the  right  may  be  seen 
the  completed  model.  The  body  of  the 
truck  was  made  from  the  side  of  a  "Wes- 
son" oil  can,  the  wheels  were  made  from 
evaporated  milk  cans,  the  seat  from  a  cocoa 
box  and  the  hood  and  radiator  from  an 
olive  oil  can.  The  indentations  for  the 
radiator,  to  resemble  the  cooling  tubes, 
were  faithfully  reproduced  by  punching 
many  hundreds  of  holes  so  as  to  give  it 
that  "corrugated"  appearance  ;  I  think  that 
would  be  the  proper  word,  still  not  envying 
the  long  and  tedious  task  it  must  have 
been  to  put  all  those  holes  into  (or  should 
we  say  "out  of")  existence.  The  radiator 
cap  came  from  the  top  of  a  tooth  paste 
tube  and  the  side  lamps  and  tail-light  from 
screw  caps  of  various  olive  oil  cans. 

Drifting  back  to  our  war  atmosphere 
we  have  the  steam  tractor  pulling  a  "Giant" 
gun.  The  tractor  was  brought  to  life  from 
these    various    items :    The    fire-box  and 


platform  from  a  much  abused  sardine  box, 
the  boiler  from  another  olive  oil  can,  the 
steam  whistle  from  the  top  of  a  "Lyons 
Tooth  Powder"  can,  wheels  from  evap- 
orated milk  cans  and  the  roof  from  the 
side  of  a  square  tin.  The  dummy  driving 
wheels  are  made  from  the  top  covers  of 
"Crisco"  cans,  soldered  together  so  as  to 
make  a  sort  of  pulley  face  for  the  driving 
cord.  The  long-range  gun  was  built  from 
a  shaving-stick  box,  with  the  evaporated 
milk  cans  again  doing  duty  as  wheels. 

These  model  toys  are  not  self-propelling 
but  could  easily  be  made  so.  It  would 
seem  that  Mr.  Thatcher  was  born  to  the 
model  business.  He  has  constructed  many- 
real  "live"  models  that  work  by  them- 
selves, notable  amongst  these  being  a  large- 
size  model  of  one  of  the  Pacific  Coast 
"mallet  type"  locomotives,  that  runs  under 
its  own  power.  The  author  also  had  the 
pleasure  of  seeing  a  model  "tractor,"  built 
along  the  lines  of  the  one  constructed  from 
tin-cans,  only  this  one  was  made  of  brass 
and  ran  under  its  own  steam. 

Mr.  Thatcher  has  found  it  advisable  to 
write  a  book  on  this  interesting  subject 
which  undoubtedly  will  find  a  great  demand 
when  it  comes  off  the  press.  And  so  we  see 
this  new  "rage"  equally  successful  with  the 
younger  classes  as  well  as  at  the  Teachers' 
College  at  Columbia,  where,  among  society 
folks,  they  call  it  "occupational  therapy." 

(The  Editor  will  be  pleased  to  receive 
good  photos  of  tin-can  models  of  electrical 
things.  To  mention  a  few  that  our  readers 
can  readily  construct:  Telephone,  electric 
generator,  electric  locomotive ,  radio  sets, 
airships,  etc. — Euttor.) 
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THE  world  has  never  before  wit- 
nest  the  vast  opportunities  that  at 
the  present  moment  lie  before  the 
people  of  the  United  States.  Europe, 
with  its  shell  torn  territories  and 
completely  exhausted  stocks  of  raw  and  fin- 
ished materials,  turns  to  the  one  country 
in  the  whole  world  fitted  to  rehabilitate  its 
wastes  and  reconstruct  its  shattered  indus- 
tries. 

America  has  a  gigantic  task  before  it — 
not  only  to  feed  practically  the  whole  world, 
but  to  rebuild  a  great  portion  of  it.  The 
real  business  men,  the  men  of  creative  gen- 
ius and  untiring  skill,  realize  the  enormity 
of  the  job  they  must  undertake.  They 
know  that  if  the  U.  S.  meets  the  test,  a 
period  of  wonderful  prosperity  is  open  at 
its  door.  The  one  problem  that  confronts 
the  business  executive  to-day  is  that  of 
labor — skilled  labor.  Can  we  turn  out 
enough  trained  men  to  meet  the  tremendous 
demand  ? 

In  no  other  field  is  the  need  of  thoroly 
trained   men   more   apparent    than   in  the 
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electrical  world.  On  every  side  comes  the 
cry  for  the  trained  electrician,  the  man  of 
action,  with  vim  and  vigor  and  the  "knowl- 
edge of  how  to  do  things."  Daily  we  read 
of  the  marvelous  accomplishments  of  the 
wonder  of  the  age— ELECTRICITY.  Tins 
power  in  the  business  life  of  to-day  will 
play  a  leading  role  in  the  world's  recon- 
struction. The  United  States  is  rapidly  de- 
veloping its  own  natural  resources  and 
enlarging  its  field  of  endeavor — to  say  noth- 
ing of  the  vast  power  houses,  the  new  elec- 
trified railroads,  and  the  thousands  of  other 
electrical  needs  of  Europe.  It  is  to  the 
young  man  of  to-day  who  is  now  consider- 
ing what  vocation  to  take  up  and  who  will 
be  the  worker  of  to-morrow,  that  we  look 
with  expectant  eyes. 

Dr.  Charles  P.  Steinmetz,  Chief  Consult- 
ing Engineer  of  the  Ceneral  Kleclric  Com- 
pany, has  said  that,  "The  world  needs  men 
who  know  something  of  electricity,  of  the 
operations  and  control  of  electrical  power. 
It  needs  men  more  even  year,  its  very 
existence  depends  on  the  electrician." 


1  1  7 

Dlecttrlciaini 

In  the  greatest  city  of  the  United  States, 
in  its  very  heart  is  located  a  school,  whose 
aims  and  purposes  are  to  teach  men,  both 
young  and.  old  and  from  every  walk  of 
life,  the  How  and  Why  of  electricity  by  the 
greatest  teacher  known — that  of  getting 
knowledge  by  actual  experience. 

A  trained  man  is  the  finished  product, 
one  who  understands  the  problems  coupled 
with  a  broad  experience  in  electrical  en- 
gineering. 

Theory  is  a  necessity,  but  this  busy  world 
of  ours  wants  more  than  theorists.  He 
who  is  able  to  supplement  his  theoretical 
knowledge  with  the  proper  proportion  of 
practical,  do-it-yourself-knowledge,  is  the 
man  who  will  get  most  of  the  world's  re- 
wards. 

The  school  which  has  thus  revolutionized 
educational  methods  has  struck  the  happy 
medium  of  combining  enough  theory  with 
practical  work  to  turn  out  first-class  elec- 
tricians in  the  shortest  possible  time. 
(Continued  on  page  153) 


In  the  Top  Left  Photo  We  See  the  Prospective  Electrician  Learning  the  Art  of  Switchboard  Construction.  He  Takes  Apart,  Puts  Together 
and  Connects  These  Boards,  by  Bus-bars  and  Other  Wiring  Methods.  In  Our  Lower  Left  View  We  See  These  Same  Men  Being  Initiated 
Into  the  Mysteries  of  Generators,  Motors  and  All  Forms  of  A.  C.  and  D.  C.  Machines.  Top  Right  Shows  Our  Men  Grasping  the  Details  of 
Modern  Electric  Vehicles.  The  Men  Assemble,  Connect  and  Run  Complete  Systems  and  Also  Take  Care  of  the  Storage  Batteries.  Lower 
Right  Shows  Where  the  Embryo  Electrician  Starts  on  His  Upward  Climb  in  the  Mysterious  Art  of  Electricity.  Here  He  Learns  How  to 
Connect  Batteries,  Bells,  Buzzers,  Telegraph,  Telephone  and  Fire  Alarms  as  Well  as  Many  Other  Systems  of  Inter-communication. 


lie 
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THESE  up-to-date  crooks  had  the 
best  of  everything,  including  a  regu- 
larly equipt  radio  set,  but  ere  they 
could  use  it  to  decoy  ships  to  disas- 
ter, big  and  powerful  "Reggie"  had 
the  strangle  hold  on  our  pirate  Wireless 
Operator.  Tho  thee  were  no  women 
present,  curls  were  in  vogue  in  the  radio 
shack,  as  can  be  seen  in  the  accompanying 
photograph,  showing  the  artistic  hook-up 
of  the  set. 

Whatever  else  may  have  happened  to 
him,  he  had  brawn  and  muscle !    That,  and 


Tlh©  ]R©1©  ©If  IO©©foF5i©<=> 
ity  siimdl  Sciesac©  aim  ftlh© 

As  the  gay  and  dashing  Lothario  he  goes, 
to  a  ball,  and  gets  into  a  scrap  over  a  girl 
and  has  to  exit  via  the  house-tops  to  es- 
cape the  "Bulls." 

Good  luck  seems  to  beckon  when  a  rich 
aunt  dies  and  leaves  him  a  fortune.  But 
not  for  Reginald  !  He  must  come  to  her 
funeral  in  order  to  get  the  money,  and 


are  bent  on  robbing  a  millionaire  and  his 
daughter,  who  are  on  board. 

Reginald  saves  the  millionaire  and  his 
daughter  from  the  dire  fate  the  crew  has 
in  store  for  them.  He  wins  the  girl's  hand, 
heart  and  soul,  and  in  matrimony  he 
believes  he  has  conquered  the  jinx  at  last. 
But  a  year  later  Reginald  and  his  wife  are 
blest  with  triplets,  and  Reggie,  superstitious 
cuss,  ventures  to  believe  that  the  jinx  has 
had  something  to  do  with"  that. 

In  our  next  movie  we  come  upon  a  fair 
and  real  live  "Radioette."    The  beautiful 


The  Well  Muscled  George  Walsh  In  the  Fox 
Film  "Never  Say  Quit"  Putting  an   End  to 
the    Bold    Crook's    Machinations.  Note 
Radio  Outfit. 


We  Look  Pretty  May  Allison  Over,  In  Metro's 
sland  of  Intrigue"  at  the  "Wireless  Piano", 
Added  to  That  the  Automatic  is  Most  Annoy, 
ng  to  the  Villain's  Optic  Nerve. 


One  of  the  "Wolves  of  Kultur"  Rendered  Senseless  in  Pathe  s 
New  Series.    The  Intrcdu  tion  of  the  Large  Radio  Direction 
Finder  is  of  Special  Interest. 


that  alone,  saved  Reginald  Jones  in  the 
new  Fox  Film,  "Never  Say  Quit,"  when 
he  ran  afoul  of  a  gang  of  crooks  on  board 
a  ship  in  search  of  sunken  treasures. 

The  "JINX"  was  his  constant  "pal."  It 
started  by  his  being  born  on  a  Friday,  and 
the  thirteenth  to  boot,  and  so  together 
some  one  had  made  a  big  mistake.  From 
the  very  first  he  was  in  trouble,  his  child- 
hood was  one  nightmare.  As  he  grew  older 
it  only  made  matters  worse. 


the  jinx  sees  to  it  that  he  never  gets  there. 
On  his  way  he  is  robbed  by  pickpockets, 
his  eyes  are  blackened,  and  he  is  bruised 
and  walloped  until  he  thinks  his  head  is  in 
his  shoes.  He  misses  his  train  after  many 
harrowing  adventures,  and  so  the  fortune 
goes  to  charity. 

To  replenish  his  empty  wallet,  Reginald 
sets  out  on  a  voyage  after  sunken  treasure. 
Adventures  befall  him  again,  for  the  crew 
turns  out  to  be  a  gang  of  crooks.  They 


daughter  of  an  over-indulgent  and  elderly 
millionaire.  She  is  abducted  by  a  band  of 
crooks  and  taken  to  a  desert  island  to  await 
the  payment  of  a  fabulous  ransom  by  her 
father — or  on  his  failing  to  pay  it,  to  for- 
feit her  life.  BUT— she  knew  "Wireless," 
or,  as  us  "hams"  now  call  it,  "Radio,"  and 
thru  this  knowledge  outwitted  the  despera- 
does' well-laid  plans,  gaining  a  hubby  there- 
by, as  can  be  seen  in  Metro's  latest  photo- 
(Continued  on  page  161) 
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Electro-Therapeutic  Ward  at  Bordeaux,  France,  Showing  the 
Application  of  Intensified  Rhythmic  Faradization  by  Professor 
Bergonie.     Altho    Muscles   Are   Contracted    Violently  During 
This  Faradization,  the  Patient  Feels  Hardly  Anything. 


A  Wounded  Soldier  With  a  Fractured  Leg  Undergoing  Intensi- 
fied Faradization  in  Order  to  Reconstituate  the  Muscles  of  the 
Calf  of   His   Leg.     He  Was   Able  to   Walk   Without  a  Cane 
Within  Fifteen  Days  After  the  Treatment  Started. 


Paris,  April,  1919. 
X-RAYING  AIRPLANE. 

MANY  great  personalities  of  the 
aeronautical  world  have  recently 
witnest  the  baptism  of  the  "Aero- 
chir"  (from  aero  and  chirurgeon) 
at  Issy-Les-Moulineaux,  near 
Paris,  at  the  trial  of  an  airplane  used  for 
X-raying  chirurgical  purposes. 

The  new  machine  came  thru  the  air  from 
Ville-Coublay,  having  been  in  the  air  for 
over  an  hour.  This 
flying  ambulance, 
which  can  bring 
medical  aid  rapidly 
to  the  wounded,  was 
designed  by  MM. 
Nemirovsky  and 
T  i  1  a±  n  t  and  is 
painted  with  the 
conventional  Red 
Cross.  It  carries  all 
the  chirurgical  mate- 
rial such  as  instru- 
ments for  operating, 
sterilization,  etc.,  all 
X  -  ray  machinery, 
such  as  a  spark  coil, 
transformer,  X-ray 
tubes,  fluoroscope, 
as  well  as  the  per- 
sonnel capable  of 
putting  the  appa- 
ratus to  work  im- 
mediately. The  at- 
tendants comprise  a 
pilot,  chirurgeon 
and  a  professional 
X  -  ray  man.  The 
entire  apparatus 
does  not  weigh  more 
than  700  kilograms. 
In  peace  times  a 
machine  of  this  kind 
may  be  used  with 
great  success  in  case 
of  catastrophes,  rail- 
road accidents,  ex- 
plosions, etc.,  which 
may  take  place  in 
an  isolated  spot.  In 
the  colonies  the 
"Aerochir"  will  find 
large  application ; 
colonies  naturally 
not  being  well  pop- 
ulated   and  having 
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few  doctors,  located  in  widely  separated 
points,  it  will  be  an  easy  matter  to  bring 
quick  aid  to  patients  by '  means  of  the 
"Aerochir,"  to  which  distances  are  imma- 
terial. 

DR.  BERGONIID'S  NEW  RHYTHMIC 
FARADIZATION. 

Many  wounded  soldiers  in  the  war  have 
seemingly  recove/ed,  with  the  exception  of 
certain  muscles  which  refuse  to  resume 
their   normal   work.     Formerly   the  best 


method  to  make  these  muscles  return  to 
normal  conditions  would  be  by  means  of 
continuous  muscular  work,  as  suggested  by 
Dr.  Bergonie.    One  method  required  pro- 
fessional work  or  agricultural  occupations 
every  day  for  an  indefinite  time  of  the  af- 
fected members  in  order  to  reconstruct  the 
muscles  and  put  them  on  a  normal  basis 
once  more.     Unhappily,  it  is  not  always 
possible  to  do  this,  be  it  on  account  of 
nervous  fatigue  which  sets  in  rapidly;  be  it 
by  unseasonable  weather,  or  also  where  the 
muscles  are  so  situ- 
ated  that  bodily 
work  will  not  profit 
them  greatly. 

For  that  reason, 
Dr.  Bergonie  has 
brought  into  being 
what  he  calls  an  in- 
tensified Rhythmic 
Faradization,  which 
makes  it  possible 
for  the  wounded  to 
develop  their  mus- 
cles in  a  remarkably 
short  time.  More- 
over, such  treatment 
gives  the  muscles  a 
very  strenuous  in- 
voluntary exercise 
produced  directly  by 
the  electrical  cur- 
rent. 

From  the  electri- 
cal standpoint,  the 
alternating  rhythmic 
faradization  utilizes 
very  sharp  waves  of 
a  frequency  giving 
rise  to  a  moderate 
convulsing  action 
(50  to  55  per  sec- 
ond). The  current 
is  produced  by  a 
special  coil  with  a 
well  -  regulated  vi- 
brator, the  coil  it- 
self  giving  no 
sparks.  The  waves 
under  pressure  of 
between  12  and  14 
volts  maximum  have 
a  periodicity  of  15. 
By  means  of  a 
standard  metronome 
the  current  is  dis- 
(Cont.  on  page  151 ) 
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U.  S.  Naval  Observatory 


IF  a  ray  of  white  light  from  the  sun  is 
past  thru  a  spectroscope,  which  con- 
sists essentially  of  a  glass  prism  or 
chain  of  prisms,  it  is  broken  up  into 
its  component  rays  of  different  wave- 
lengths which  arrange  themselves  in  an 
orderly   band   of  variegated  colors:  red. 


Tlhe  E.w©IUfl&B©in\.  of  tta< 


from  the  light  of  this  central  core  the 
particular  rays  of  which  they  themselves 


stats.  Most  of  the  chemical  elements  exist- 
ing in  the  sun's  atmosphere  have  been  iden- 
tified by  comparing  the  dark  absorption 
lines  in  the  solar  spectrum  with  the  lines 
in  the  spectra  of  terrestrial  elements  pro- 
duced in  our  laboratories.  It  has  been 
found  that  all  the  elements  that  exist  on 
our  ozvn  planet  occur  also  in  the 
sun  and  the  same  elements  that 
exist  in  planet  and  sun  enter 
into  the  composition  of  the  stars. 


I.    Beta  Geminorum  (Pollux)  Solar-type  Ko 
Slightly  More  Advanced  in  Type  Than  Our 
Own  Sun  Which  Belongs  to  Type  G 


VIOLET  END 


<  •range,  yellow,  green,  blue,  indigo  and  vio- 
let gradually  blending  one  into  the  other 
crost  by  a  great  number  of  fine  dark  lines 
known  as  the  Frauenhofer  lines  or  absorp- 
tion lines  of  the  solar  spectrum.  The 
shortest  wave  lengths  lie  in  the  violet  and 
the  longest  wave  lengths  in  the  red  end  of 
the  visible  spectrum.  Below  the  red  lie  the 
infra-red  and  beyond  the  extreme  violet  the 
ultra-violet  rays,  both  invisible  to  the 
human  eye  but  rendered  visible  to  a  certain 
extent  by  means  of  photography  and  spe- 
cially dyed  plates. 

According  to  the  first  law  of  spectrum 
analysis  an  incandescent  solid  or  liquid  or 
gas  under  very  high  pressure  gives  a  con- 
tinuous spectrum,  that  is.  an  unbroken  band 
of  variegated  color.     I  f  however. 
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consist  and  thus  produce  the  multitudinous 
fine  dark  lines  known  as  the  absorption 
lines.  It  is  upon  the  position  of  these  dark 
lines  that  we  depend  for  our  knowledge  of 
the  physical  condition  of  the  sun,  for  ob- 
viously, there  is  nothing  in  the  continuous 
band  of  color  itself  to  give  us  any  clue  to 
the  nature  of  the  substances  from  which 
it  originates.  If,  as  sometimes  happens,  the 
continuous  spectrum  is  crost  by  bright  lines 
instead  of  dark  lines,  it  shows  that  the  in- 
tervening source  of  light  is  hotter  than  the 
source  beyond.  An  incandescent  gas  at  low 
pressure,  such  as  incandescent  hydrogen, 
gives  a  bright-line  spectrum  or  emission 
spectrum  consisting  of  bright  lines  upon  a 
dark  background.    Such  a  spectrum  shows 


By  passing  a  ray  of  light  from 
a  far  distant  star  thru  the 
spectroscope  and  producing  its 
spectrums,  it  becomes  possible  to 
compare  the  positions  of  its  characteristic 
lines  with  the  lines  of  the  same  elements  in 
the  solar  spectrum.  It  is  in  this  way  that 
we  learn  the  nature  of  the  atmospheric- 
gases  of  the  stars.  It  must  be  remembered 
that  it  is  the  surface  conditions  of  the  stars 
and  their  outer  gaseous  envelopes  that  can 
be  studied  by  the  spectroscope.  From  the 
star's  deep  interior  we  receive  only  the  con- 
tinuous band  of  color. 

The  first  general  classification  of  the  stars 
according  to  their  spectra  was  made  by 
Father  Secchi,  the  Italian  astronomer,  and 
was  publisht  in  1849.  It  was  the  result 
of  a  study  of  the  visible  portion  of  the 


cooler  gases   intervene  between 


2.  Eta  Lonis — Helium  Approaching  Solar 
Type  (Harvard  Type  Aop),  Hydrogen  Lines 
Have  Increased  In  Intensity.  Helium  Also 
Visible  But  Fainter  Than  Above  and  a  Few 
Metallic   Lines  Begin   to  Appear. 
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us  and  the  source  of  the  contin 
uous  spectrum,  they  will  ab 
sorb  from  the  light  beyond  the  particular 
rays  of  which  they  themselves  consist  and 
as  a  result  the  continuous  band  of  color  will 
be  crost  by  a  series  of  dark  lines  called 
absorption  lines,  belonging  to  the  cooler  in- 
tervening gases.  To  every  chemical  ele- 
ment belongs  its  ow  n  characteristic  lines  in 
this  spectrum  and  no  two  elements  ever 
have  any  line  or  group  of  lines  in  common. 

Applying  these  principles  to  the  sun,  the 
central  core,  consisting  either  of  an  incan- 
descent solid  or  liquid  or  gas  under  high 
pressure  (most  probably  the  latter),  emits 
the  continuous  band  of  light  known  as  the 
continuous  spectrum.  The  cooler  gases  of 
the  surrounding  solar  atmosphere  absorb 
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that  the  body  emitting  it  is  a  true  gas. 
Nebulae  give  such  a  type  of  spectrum  in- 
dicating that  they  are  true  gases.  If.  more- 
over, the  central  core  of  the  sun  could  be 
suddenly  blotted  out  the  dark  lines  of  the 
solar  spectrum  would  immediately  appear 
as  bright  lines  on  a  dark  background,  for 
they  belong  to  incandescent  gases,  the  ab- 
sorption lines  appearing  dark  by  contrast 
with  the  more  intense  light  beyond. 

It  is  upon  these  principles  of  spectrum 
analysis  that  our  knowledge  of  the  physi- 
cal constitution  of  the  stars  depends.  The 
sun  is  simply  one  of  the  stars  and  the  solar 
spectrum  is  duplicated  almost  line  for  line 
in  a  certain  type  of  star  known  as  the  solar 


spectrum  with  a  small  telescope  and  only 
stars  showing  dark  absorption  lines  were 
studied.  Since  that  time  more  elaborate 
classifications  of  stellar  spectra  have  been 
made — chiefly  at  the  Harvard  College  ob- 
servatory, where  many  thousand  spectro- 
grams (photographed  spectra)  have  been 
studied  and  classified.  The  Harvard  classi- 
fication of  star  spectra  has  now  been  gen- 
erally adopted  by  all  astronomers  The 
importance  of  the  work  done  along  this  line 
at  the  Harvard  Observatory  can  be  judged 
by  the  fact  that  the  Henry  Draper  cata- 
logue of  stellar  spectra  now  in  process  of 
publication  by  this  observatory  gives  the 
spectra   of   two   hundred   thousand  stars. 

The  first  two  volumes  of  the 


I.  Rigel  (Beta  Orionis)— A  Helium  Star 
Showing  Strong  Absorption  Line  of  Hydro- 
gen (to  Left)  and  Helium  (Near  Center) 
and  Absence  of  the  Metallic  Lines  Char- 
acteristic of  Solar  Type  Stars. 


catalogue,  which  consists  of 
nine      volumes      in   all,  are 
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already  in  print.  The  great  value  to  astron- 
omy of  this  monumental  work,  which  was 
undertaken  and  completed  under  the  per- 
sonal direction  and  supervision  of  the  noted 
director,  Prof.  E.  C.  Pickeringj  just  de- 
ceased, can  hardly  be  overestimated.  This 
detailed  classilication  of  star  spectra  shows 
forcibly  that  evolution  is  in  progress  among 
the  stars.  As  to  the  exact  order  in  which 
the  evolution  is  taking  place,  ibere  is  still 
some  doubt,  but  of  the  gradual  transition 
from  type  to  type  in  whatever  order  the 
evolution  is  progressing  there  can  be  no 
doubt.    According  to  the  classification  of 


2.  Alpha  Taurl  (Aldebaran)  Advanced 
Solar-Type  K5.  Note:  The  Comparison 
Spectrum  Shown  Above  Is  That  of  Titanium. 
The  Spectrum  of  the  Star  Is  Superimposed 
Upon  the  Comparison  Spectrum.  Note  in 
Above  Spectra  the  Great  Intensity  of  the 
Lines  of  the  Metallic  Elements  Which  In  the 
More  Advanced  Types  Have  Become  Stronger 
Than  the  Absorption  Lines  of  Hydrogen 
Which  Dominated  the  Spectra  of  Earlier 
Typo  Stars.  As  the  Absorption  Lines  of  the 
Metallic  Elements  Increase  In  Intensity  the 
Color  of  the  Star  Becomes  More  and  More 
Tinged  With  Red.  Solar  Type  Stars  Are 
Cooler  (Superficially  At  Least)  and  Have 
Denser  Atmospheres  Than  Stars  of  Type  I 
(Helium  and   Hydrogen  Type  Stars). 


Father  Secchi,  which  is  useful  for  quick 
and  approximate  classilication,  the  stars  are 
divided  into  four  classes  or  types.  To  Type 
I  belong  all  the  bluish  white  or  white  he- 
ium  and  hydrogen  stars.  These  stars  are 
believed  to  be  the  hottest  of  all  the  stars, 
and  their  atmospheres  consist  almost  en- 
tirely of  helium  and  hydrogen  gases.  To 
this  class  belong  the  Orion  (helium)  and 
Sirian  (hydrogen)  stars  such  as  Rigel, 
Sirius  and  Vega. 

Type  II  consists  of  the  solar  stars  yellow 
or  orange  in  color,  whose  spectra  are  domi- 
nated by  the  absorption  lines  of  hydrogen 
and  the  metallic  elements.  They  are  gen- 
erally considered  to  be  lower  in  temperature 
than  type  I  stars,  and  their  atmospheres 


Antares  and  Betelgeuse  are  noted  firsi  mag- 
nitude stars  of  this  class.  Type  IV  consists 
of  deep  red  siars,  whose  spectra  are  also 
banded  or  fluted,  but  the  bands  are  due  in 
this  case  to  compounds  of  carbon.  Their 
relation  to  the  other  types  is  somewhat 
uncertain,  but  they  arc  believed  to  be  con- 
nected with  solar  type  stars  by  a  chain  of 
development  independent  of  stars  of  the 
third  type.  That  is,  some  solar  stars  de- 
velop into  type  III  stars,  others  into  type 
IV  stars.  Stars  of  this  latter  class  are  all 
very  faint  and  very  distant.  It  is  believed 
that  they  are  giant  stars  in  absolute  magni- 


cooler  hydrogen  and  helium  around  the 
star.  With  the  total  disappearance  of  the 
bright  lines  and  bands  and  the  strengthen- 
ing ol  the  dark  lines  of  helium  and  hydro- 
gen, type  O  passes  over  into  type  B,  to 
which  belongs  the  beautiful  blue  white  he- 
lium stars  often  called  Orion  stars  because 
so  many  stars  of  this  constellation  are  of  this 
type.  These  stars  have  the  hottest  tem- 
perature and  the  rarest  atmospheres  of  all 
the  stars.  The  only  absorption  lines  promi- 
nent are  those  of  helium  and  hydrogen. 
There  are  a  number  of  subdivisions  of  this 
type  depending  upon  the  relative  intensity 


tude,  their  faintness  being  due  to  great 
distance. 

The  Harvard  classification  is  much  more- 
complete  than  the  above.  It  rests  upon  the 
behavior  of  certain  groups  of  lines  that 
vary  in  intensity  as  the  evolution  pro- 
gresses. It  also  assumes  that  the  evolution 
of  the  stars  starts  from  the  gaseous  nebulae 
and  is  in  the  direction  of  the  late  type  red 
stars. 

The  spectra  of  the  gaseous  nebulae  con- 
sists of  bright  lines  of  helium,  hydrogen 
and  nebulium  upon  a  dark  background. 
The)-  are  therefore  true  incandescent  gases 
under  low  pressure.  The  first  link  connect- 
ing the  nebulae  with  the  stars  appears  to 
be  the  bright-line  stars  not  recognized  in 


of  the  lines  of  the  two  gases.  Toward  the 
end  of  the  type  the  hydrogen  lines  have  be- 
come more  intense  than  the  helium  lines, 
and  faint  metallic  lines  have  begun  to  ap- 
pear until  by  gradual  transitions  the  hy- 
drogen stars  appear  known  as  type  A,  or 
Sirian  stars,  after  Sirius,  a  noted  star  of 
this  type.  The  helium  lines  are  now  en- 
tirely gone  and  the  spectrum  of  the  star  is 
entirely  dominated  by  intense  absorption 
lines  of  hydrogen.  Four  strong  lines  of 
this  element  exist  in  the  visible  spectrum 
(see  diagram  1)  and  the  series  extends 
rythmically  far  into  the  ultra-violet.  These 
stars  are  intense  white  in  color  and  their 
atmospheres  are  composed  almost  entirely 
of   incandescent   hydrogen.     As   the  type 
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or  Flutlngs  Are 
Direction  of  the 


Sharp  Toward  the  Violet  and  Shade  Away  Toward  the  Red.  There  Is 
Shadings  Is  Reversed.    These  Stars  Are  Also  Very  Deep  Red.  Few 


Secchl's  Type  III,  Harvard  Type  M  Star. 
This  Class  is  Divided  Into  Giant  (Type  Ma) 
Stars  and  Dwarf  (Type  Mb)  Stars — Color. 
Deep  Red.  The  Spectrum  Shown  is  That  of 
a  Typical  Giant  (Ma)  Star  of  This  Class — 
Betelgeuse  or  Alpha  Orionis.  The  Portion 
of  the  Spectrum  Shown  Is  In  the  Blue 
Region.  Note  the  Heavy  Absorption  in  This 
Portion  of  the  Spectrum  and  the  Fluted  or 
Banded  Appearance  Due  to  the  Presence  of 
Compounds  of  Titanium  Oxide  (Character- 
istic Also  of  Sun  Spots  and  Indicating  Com. 
paratively  Low  Temperature).  The  Heavy 
Absorption  of  the  Blue  Rays  Gives  These 
Stars  Their  Deep  Reddish  Color.  The  Bands 
i  Fourth  Class  of  Stars  Known  As  Type  IV.  Harvard  Type  N  or  Carbon  Stars,  in  Which  the 
In  Number  and   Very   Distant,   the   Brightest   Known   Being   Only  a    Fifth    Magnitude  Star. 


are  denser  and  more  extensive  and  filled 
with  the  vapors  of  many  elements.  The 
sun  is  a  star  of  this  type,  and  to  this  type 
also  belongs  such  first-magnitude  stars  as 
Capella,  Arcturus  and  Aldebaran.  Type 
III  consists  of  late  type  stars  with  banded 
or  fluted  spectra  due  to  the  presence  of 
metallic  compounds,  chiefly  of  titanium 
oxide  which  appears  to  dominate  the  spec- 
tra of  stars  of  this  type  and  indicates  a 
cooler  atmosphere  than  exists  in  the  earlier 
type  stars,  since  compounds  of  the  elements 
can  only  form  at  comparatively  low  tem- 
peratures. The  absorption  is  strong  in  the 
violet  end  of  the  spectra  of  such  stars, 
therefore  they  are  deeply  reddish  in  tinge. 


the  Secchi  classification.  They  are  referred 
to  as  the  type  O  or  Wolf  Rayet  stars  in 
the  Harvard  notations,  and  their  spectra 
show  a  faint  continuous  background  (im- 
plying the  formation  of  a  central  core) 
crost  by  a  group  of  bright  bands  and  a 
series  of  bright  lines,  both  unknown  ter- 
restrially for  a  long  time  but  finally  ob- 
tained experimentally  by  passing  a  strong 
condensed  discharge  thru  a  mixture  of  hy- 
drogen and  helium  in  a  vacuum  tube.  The 
ordinary  well  known  hydrogen  series  also 
appears  in  this  type,  first  as  bright  lines,  but 
as  the  type  progresses  the  bright  bands 
and  bright  lines  of  both  series  become  dark 
showing  the  formation  of  an  atmosphere  of 


progresses  the  faint  metallic  lines  of  the 
solar  spectrum  become  stronger.  The  hy- 
drogen lines  reach  their  maximum  strength 
in  class  A.  (See  photo  of  early  type  stars.) 
The  next  type  to  appear  is  known  as  the 
Calcium  or  type  F  group  of  stars  which  is 
characterized  by  the  growing  intensity  of 
the  lines  of  the  metallic  elements,  which 
are  now  closely  packed  together  in  the  spec- 
trum, and  by  the  very  marked  intensity  of 
the  calcium  bands  in  the  extreme  violet  and 
the  continued  great  strength  of  the  hydro- 
gen lines  which  surpass  any  of  the  metallic 
lines  in  intensity.  (See  photo  of  type  F 
star  Procyon).  To  this  class  belongs 
(Continued  on  page  157) 


Spectrum  of  a  Calcium  or  Harvard  Type  F 
Star — Alpha  Canls  Mlnorls  (Procyon)  In- 
termediate Between  Secchl's  Type  I  and 
Type  II  Stars.  Color  White  Tinged  with 
Yellow.  The  Portion  of  the  Spectrum  shown 
Runs  From  the  Blue  Green  At  the  Right 
to  the  Extreme  Violet  At  the  Left.  The 
Two  Dark  Bands  At  the  Extreme  Left  Are  . 

the  Strong  Absorption  Bands  of  Calcium  So  i M1         I       mil  HVA 

Prominent  In  This  Type.    The  Other  Three    VIOLET  END  RED  E.ND 

Dark  Lines  Are  Absorption  Lines  of  Hydro-    L  L_E!^M  r\l_L/i-i  ^ 

gen.    A  Fourth  Line  of  Hydrogen  Is  Also 

Present  So  Close  to  the  Second  Calcium  Band  That  They  Appear  Practically  As  One  Band.    The  Metallic  Lines  Now  Appear  Closely  Packed  Together  and  of  Growing  Intensity. 
This  Type  of  Star  Is  Dominated  by  the  Absorption  Bands  of  Calcium  and  the  Absorption  Lines  of  Hydrogen  Which  Are  Stronger  Than  Any  of  the  Metallic  Lines. 
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FEW  of  the  millions  of  people  who 
eat  eggs  daily  are  familiar  with,  and 
in  most  cases  never  concern  them- 
selves with  the  chemical  or  physio- 
logical properties  of  this  form  of 
food.  The  daily  consumption  of  eggs  thru- 
out  the  world  is  truly  enormous,  and  the 


Tlhi©niF  Preser« 
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Longitudinal  Section  of  a  Hen's  Egg.  a,  Shell; 
b,  Double  Membrane  of  Shell;  c,  Air-Cham- 
ber; d,  Outer,  or  Fluid  Albuminous  Layer;  e, 
Thick,  Middle  Albuminous  Layer;  f.  Inner 
Albuminous  Layer;  g,  Membrane  of  the  Cha- 
laza;  hh,  the  Chalaza;  i,  Vitelline  Membrane; 
j,  Germ;  k,  Yolk;  I,  Latebra.    (After  Mace.) 


present  high  prices  have  caused  many  deal- 
ers to  preserve  eggs  till  the  market  is  at  a 
high  point  and  then  unload  them,  in  many 
cases  with  the  representation  that  they  are 
strictly  fresh!  Eggs  contain  a  relatively 
large  proportion  of  Proteid  and  mineral 
matter  which  is  used  to  furnish  the  salts 
of  the  bones,  especially  calcium  phosphate, 
and  also  fat,  and  is  one  of  the  most  con- 
centrated forms  of  nutriment. 

Protcids  serve  as  a  fuel  for  the  body 
and  also  provide  the  important  element 
Nitrogen,  which  is  needed  in  the  case  of 
children  for  growth,  and  in  the  case  of 
both  children  and  grown  people,  to  keep 
the  body  in  repair. 

Strange  as  it  may  seem,  even  eggs,  the 
contents  of  which  are  contained  in  a  brittle 
shell,  have  had  substitutes  placed  upon  the 
market  in  the  guise  of  "egg  substitutes." 
Nearly  all  these  are  claimed  to  contain  all 
the  ingredients  of  eggs,  but  most  of  them 
fall  far  short  of  these  claims.  There  is  a 
number  of  so-called  egg  powders  offered 
for  making  cakes,  etc.,  which  contain  no  egg 
at  all.  They  are  composed  of  other  forms 
of  protein  matter,  usually  casein  from  milk, 
and  colored  to  resemble  the  egg  in  tint. 

The  average  weight  of  a  hen's  egg  is  60 
grams,  of  which  the  shell  weighs  about  6 
grams,  the  white  36  grams,  and  the  yolk 
18  grams.  Roughly  it  contains  70%  of 
water,  127c  of  albumin  and  12%  of  fat. 

The  substance  known  as  "white  of  egg" 
or  egg  albumin,  when  separated  from  the 
yolk,  membrane  and  shell  is  a  colorless, 
transparent,  thick,  sticky  fluid,  soluble  in 
or  miscible  with  water  and  is  composed 
almost  entirely  of  albumin,  partially  dis- 
solved in  water. 

When  the  white  of  an  egg  is  put  into 
boiling  water  it  undergoes  a  remarkable 
change,  and  is  said  to  have  coagulated.  In 
this  state  it  is  insoluble  in  water  and  opaque 
and  forms  a  solid  mass,  which,  however, 
still  contains  a  large  proportion  of  water. 
During  coagulation  it  is  probable  that  chem- 
ical as  well  as  physical  changes  have  oc- 
curred. Thus  from  the  foregoing  we  see 
that  the  white  of  egg  is  an  extremely  un- 
stable and  complex  substance,  its  physical 
properties  being  so  indefinite  that  it  would 
be  almost  impossible  to  say  that  it  was  or 
it  was  not  a  definite  chemical  compound. 


White  of  egg  or  egg  albumin  may,  how- 
ever, be  taken  as  the  representative  of  a 
group  of  substances  which  are  classified 
together  as  the  Proteids,  or  Albuminoids. 
They  contain  the  five  elements,  Carbon, 
Hydrogen,  Oxygen,  Nitrogen  and  Sulfur. 

Egg  yolk  is  composed  of  albumin,  fat, 
and  a  phosphorus  bearing  material  of  high 
nutritive  value  known  as  Lecithin.  The 
yolk  of  an  egg  is  a  much  richer  food 
product  than  the  white,  containing  in  addi- 
tion to  the  nitrogenous  element  the  fat 
and  mineral  bodies  necessary  to  nutrition. 

Preservation.  Of  particular  interest  to 
the  reader  will  most  likely  be  the  methods 
of  preserving  and  tests. 

Owing  to  the  porous  nature  of  the  shell, 
the  moisture  of  the  contents  gradually 
grows  less  by  evaporation,  and  the  egg  loses 
in  weight.  Air  also  passes  in  thru  the  shell 
pores,  carrying  various  microbes,  which 
result  in  ultimate  decomposition  and  spoil- 
ing of  the  egg.  Nature  has  provided  the 
shell  with  a  thin  surface  coating  of  muci- 
laginous matter,  which,  however,  is  easily 
washed  off.  This  coating  tends  to  partially 
close  the  pores,  and  for  best  results  in  keep- 
ing should  not  be  removed  by  washing. 

By  coating  the  eggs  artificially  with  a 
varnish  or  film  of  some  kind  the  egg  will 
be  rendered  impervious  to  air  and  water. 
One  of  the  cheapest,  simplest  and  best  of 
these  coatings  is  Water-glass.  This  is  pro- 
duced by  dissolving  the  substance  known 
as  Sodium  Silicat  (or  Silicat  of  Soda)  in 
water,  and  applying  the  same,  by  dipping 
the  egg  into  the  solution  and  removing  and 
allowing  to  dry.  The  Silicat  of  Soda  which 
is  thus  left  in  a  thin  film  over  the  surface 
of  the  egg  penetrates  and  stops  the  pores 
and  renders  the  egg-shell  practically  im- 
pervious both  to  air  and  water.  This  ma- 
terial possesses  the  property  of  becoming 
totally  insoluble  in  water  when  it  has  once 
been  dried  so  that  even  if  the  egg  is  after- 
wards subjected  to  contact  with  water  the 
film  is  not  removed. 

One  drawback  to  this  method  is  that  eggs 
so  treated  break  more  easily  on  boiling. 
This  breakage  may  be  prevented  by  care- 
fully piercing  the  shell  with  a  strong  needle 
before  being  put  into  the  water. 

Gelatine,  vaseline,  wax  or  gum  are  other 
substances  used  for  coating  or  varnishing 
the  egg,  tho  they  are  not  as  efficacious  as 
the  water-glass. 

Another  proposed  method  is  to  immerse 
the  eggs  in  boiling  water  for  twenty  sec- 
onds with  the  result  that  a  very  thin  layer 
of  the  egg-white  next  to  the  shell  becomes 


To  source  of  current 


coagulated,  thus  forming  an  impervious 
coating  inside  the  shell. 

Physical  Examination  of  Eggs.  Va- 
rious physical  tests  have  been  prescribed 
for  ascertaining  the  approximate  age  of  an 
egg- 

The  Salt  Solution  Test  consists  of 
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 Oval,  opening  with 

vefver  paading 


Fig.Z 


A  110-Volt  Two-Lamp  Egg  Candling  Cabinet 
with   a  Capacity  of  Six   Eggs.    It  Can  Be 
Easily    Built    by   Anyone   or    Purchased  as 
Desired. 


Battery  Type  of  Egg  Candling  or  Testing 
Cabinet  Which  Anyone  Handy  with  Tools 
Can  Easily  Construct.  The  Lamp  and  Re- 
flector Can  be  Obtained  at  Any  Supply  Store. 


placing  the  egg  in  a  10%  salt  solution. 
If  perfectly  fresh,  the  egg  will  sink  to  the 
bottom.  If  it  remains  immersed  in  the 
liquid,  it  is  to  be  considered  at  least  three 
days  old.  If  it  rises  to  the  surface  and 
floats  thereon,  it  is  more  than  five  days 
old.  This  test  is  a  rough  one,  is  quickly 
applied,  and  will  distinguish  the  really 
fresh  egg  from  one  which  is  even  a  few 
days  old,  but  is  useful  only  for  eggs  that 
have  been  kept  in  air.  Preserved  eggs 
cannot  be  gaged  by  these  means.  It  is 
possible  also  to  apply  the  sinking  and  float- 
ing tests  on  a  large  scale.  Salt  water  tanks 
of  any  size  may  be  easily  constructed  into 
which  hundreds  of  dozens  of  eggs  may  be 
placed  at  one  time,  thus  effecting  a  speedy 
separation  of  sinkers  and  floaters,  and  at 
a  minimum  expense.  There  are  some  in- 
stances where  a  fresh  egg  will  not  sink  in 
these  circumstances,  but  such  cases  are  not 
numerous  enough  to  be  of  any  importance. 

Candling  Test.  The  best  method  of  ex- 
amining eggs  for  freshness  is  "candling," 
the  process  consisting  in  placing  the  egg 
between  a  bright  light  and  the  eye.  If  the 
egg  is  fresh  it  will  show  a  uniform  rose- 
colored  tint,  without  dark  spots.  More- 
over, there  is  to  be  found  in  the  larger  end 
of  a  fresh  egg,  between  the  shell  and  the 
lining  membrane,  a  small  air  cell,  occupying 
one-twentieth  of  the  capacity  of  the  egg, 
which  is  distinctly  transparent.  In  an  egg 
which  is  not  perfectly  fresh  this  space, 
unless  the  egg  is  stored  with  the  large  end 
up,  becomes  filled  with  egg  substances  and 
presents  the  same  appearance  as  the  rest  of 
the  egg.  If  dark  spots  are  found  in  the 
egg,  it  is  certain  that  the  egg  is  not  per- 
fectly fresh,  and  its  appearance  will  be 
more  or  less  cloudy,  being  darker  as  the 
eggs  grow  older,  becoming  in  extreme  cases 
opaque.  At  the  same  time  the  "air  cham- 
bers" mentioned  before  grow  larger  as  the 
age  increases.  The  so-called  "spots"  are 
eggs  which  show  on  "candling"  black 
patches  due  to  fungi. 

The  best  of  all  tests,  however,  is  to  open 
an  egg  and  examine  its  general  appearance, 
its  mobility,  and  its  odor  and  taste.  Eggs 
which  have  been  stored  some  time  show  a 
.  tendency  in  the  white  and  yolk  to  run  to- 
gether, and  when  this  phenomenon  is  ob- 
served it  may  be  certain  that  the  egg  is  not 
a  fresh  one,  altho  no  perceptible  odor  of 
(.Continued  on  page  154) 
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PART  IV  (Conclusion) 


IN  the  previous  installments  of  this 
series  the  properties  of  the  radiations 
from  radio-active  substances  have  been 
discust.  It  is  the  author's  intention 
in  this  article  to  explain  the  radio- 
active transformations  and  to  show  that  in 
reality  these  changes  are  a  transmutation  of 
the  elements.  Experiments  will  be  given 
showing  the  rise  and  decay  of  the  active 
constituents.  For  a  more  detailed  account 
the  reader  is  referred  to  Sir  Ernest 
Rutherford's  "Radio-active  Substances  and 
Their  Radiations." 

The  disintegration  theory  was  first  pro- 
posed to  account  for  the  continuous  pro- 
duction of  thorium  X  from  thorium  com- 
pounds. This  change  from  thorium  to 
thorium  X  is  in  reality  a  breaking  down  of 
the  thorium  atom  which  has  an  atomic 
weight  of  232,  and  the  formation  of  the 
thorium  X  atom  which  has  an  atomic 
weight  of  224.  This  is  accomplished  by  the 
emission  of  two  alpha  particles.  There 
are,  however,  two  intermediary  products, 
namely,  mesothorium  and  radiolhorium. 
Radiothorium  is,  however,  chemically  in- 
separable from  thorium  and  mesothorium 
inseparable  from  thorium  X,  and  are  in 
reality  isotopes.  The  word  isotopes  is  used 
to  designate  two  substances  which  have  the 
same  chemical  properties,  but  different 
atomic  weights.  The  rate  of  decay  of  an 
active  substance  may  be  calculated  by  using 
the  formula  given  in  the  second  article  for 
the  retardation  of  alpha  particles.  In  this 
case  I  e  is  the  initial  activity,  I  t  is  the  activ- 
ity after  time  t,  e  is  the  base  of  the  Naperian 
logarithms  (2.7182),  and  X  in  the  case  of 
thorium  X  is  .19  days.  Using  this  equation 
the  decay  curve  may  be  plotted.  The  two 
assumptions  of  the  disintegration  hypoth- 
esis as  given  by  Rutherford  are:  (1)  that 
there  is  a  constant  production  of  fresh 
radio-active  matter  by  a  radio-active  sub- 
stance, and  (2)  that  the  activity  of  the 
matter  so  formed  decreases  according  to 
an  exponential  law  with  the  time  from  the 
moment  of  its  formation. 

An  experiment  proving  the  disintegration 
hypothesis  will  now  be  given.  About  5 
grams  of  thorium  nitrat  or  some  other 
thorium  salt  are  dissolved  in  water.  This 
solution  should  be  left  standing  for  about 
2  days  for  reasons  which  will  be_  given 
later.  The  thorium  nitrat  solution  is  then 
diluted  to  about  200  c.c.  The  solution 
should  be  heated  and  ammonia  added  in 
excess.  The  thorium  and  some  impurities 
are  precipitated  as  a  hydroxid  by  the  am- 
monia. The  thorium  X,  however,  remains 
in  the  solution  with  the  mesothorium.  The 
solution  is  now  filtered  and  the  precipitat 
dried  for  future  use.    The  filtrate  should 
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be  boiled  down  to 
dryness  to  remove 
all  traces  of  the 
ammonia  salts. 
The  residue  con- 
tains the  thorium 
X.  The  solution 
when  concentrated 
should  be  trans- 
ferred to  a  watch- 
glass  and  dried 
upon  it  to  facili- 
tate handling.  In 
the  accompanying 
illustrations  the 
apparatus  neces- 
sary to  perform 
these  separations 
is  clearly  shown. 

The  reason  for 
letting  the  thorium 
nitrat  solution 
stand  several  days 
before  using  had 
now  better  be  ex- 
plained. Thorium 
compounds  have 
been  found  to  give 
off  an  active  gas 
known  as  thorium 
emanation.  This 
emanation  when  it 
decays  forms  an 
active  deposit.  In 
salts  this  deposit 
is  always  present 


Top  View — Simple  Apparatus  Used  in  the  Experiment  of  Separating 
Thorium  "X"  from  Thorium  Nitrate.  This  Experiment  Proves  the 
Hypothesis  of  Radio-active  Transformation  or  the  Transmutation  of  the 
Elements.    Lower  View — Watch  Glasses  Used  to  Hold  Thorium  "X." 


Graphic  Curve  Showing  the  Rapid  Rise  and 
Decay  Periods  of  Thorium  "X,"  in  Days,  as 
Well  as  the  Relative  Activity.  The  Decay  Is 
Measurable  by  Means  of  the  Sensitive  Elec- 
troscope   Previously  Described. 


as  the  emanation  is  occluded  in  the  solid, 
and  allowed  to  change  into  the  deposit. 
This  deposit,  however,  decays  in  a  short 
time.  If  the  thorium  solution  were  used 
fresh,  the  thorium  X  would  contain  some 
of  this  active  deposit,  thus  causing  an 
initial  rise  in  activity  instead  of  a  gradual 
fall.  When  the  solution  is  allowed  to  stand 
for  several  days  the  amount  of  active  de- 
posit remaining  is  negligible.  No  more  is 
formed,  as  the  emanation  escapes  from  the 
open  vessel  not  being  held  by  the  solution. 

The  watch  glass  or  metal  plate  having 
the  thorium  X  deposited  upon  it  is  now 
introduced  into  the  radio-active  electro- 
scope. The  rate  of  discharge  is  then  noted 
as  outlined  in  the  first  article.  The  activ- 
ity should  then  be  measured  every  12  hours 
for  about  12  days,  and  the  results  tabu- 
lated. These  figures  then  are  the  measure 
of  the  decay  of  the  thorium  X  at  different 
periods.  These  figures  may  be  compared 
with  those  calculated  by  using  the  equation 
given  in  the  second  article.  The  results 
should  now  be  plotted  on  a  graph. 

The  plotting  of  the  decay  curves  of  ac- 
tive substances  is  extremely  simple,  the 
ordinates  represent  the  activities  as  deter- 
mined by  means  of  the  ionization  current, 
and  the  abscissae  represent  the  time  in 
days.  In  arranging  the  graph  the  lower 
abscissa  should  be  divided  into  12  divisions 
to  represent  the  12  days  in  this  experiment. 
The  ordinate  to  the  left  is  divided  into  10 
parts  to  represent  the  change  in  activity. 
The  initial  activity  is  denoted  by  10  and 
the  other  activities  arranged  proportionally 
on  the  ordinate.  The  activity,  then,  for 
each  half  day  is  marked  on  the  graph  by  a 
small  circle  or  dot.  A  curve  joining  these 
circles  represents  the  decay  curve  of  tho- 
rium X.  Irregularities  at  the  beginning 
may  be  caused  by  the  active  deposits  re- 
maining in  the  solution. 

The  thorium  nitrat  or  hydroxid  as  it  is 
after  the  chemical  reaction  can  be  meas- 
ured in  the  same  way  as  the  thorium  X.  It 
will  be  found  that  the  thorium  hydroxid 
increases  in  activity  due  to  the  production 


of  thorium  X.  The  curve  denoting  the 
rise  in  activity  of  the  thorium  salt  is  the 
exact  complement  of  the  curve  of  thorium 
X.  Two  such  curves  are  shown  in  the  ac- 
companying graph.  They  illustrate  the 
theoretical  decay  and  production  of  thorium 
X.  This  experiment  shows  conclusively 
that  it  is  possible  for  one  substance  to 
change  into  another.  If  this  transmutation 
could  be  controlled  the  goal  for  which 
alchemists  sought  would  be  realized.  In 
this  experiment  the  thorium  gives  rise  to 
an  active  substance  several  thousand  times 
as  active,  weight  for  weight,  than  the 
thorium  from  which  it  was  separated. 

As  the  reader  goes  deeper  into  the  study 
of  radio-activity  the  question  may  some- 
times occur  to  him  whether  or  not  the 
property  known  as  radio-activity  is  limited 
to  a  certain  group  of  substances  such  as 
have  been  described  here.  This  question 
has  occurred  to  several  scientists  and  has 
been  met  with  various  answers.  It  is,  how- 
ever, merely  a  subject  for  speculation,  as 
it  is  impossible  to  secure  any  conclusive 
experimental  evidence.  The  reason  for 
this  is  apparent,  as  the  rate  at  which  they 
would  give  off  rays  is  so  small  and  their 
lives  so  long  that  they  would  have  to  be 
observed  over  millions  of  years  to  detect 
any  visible  change. 

Radio-active  compounds  are  being  used 
more  and  more  in  modern  every-day  life. 
What  was  at  first  merely  a  peculiar  phe- 
nomena is  now  an  important  branch  of 
science.  Prominent  scientific  magazines  and 
institutions  are  now  regarding  radio- 
activity as  a  separate  and  distinct  science. 
Large  laboratories  have  been  established 
for  the  study  of  this  phenomena.  Thou- 
sands of  dollars  have  been  spent  in  the 
establishing  and  equipping  of  factories  for 
the  extraction  of  uranium  and  radium  from 
the  carnotite.  It  has  found  extensive  use 
in  large  hospitals  for  the  cure  and  treat- 
ment of  cancers  and  skin  diseases.  This 
line  of  research  should  appeal  to  every  ex- 
perimenter of  the  present  day.  It  has  given 
{Continued  on  page  151) 
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THE  CONSTRUCTOR 


Appearance  of  Finished  Medical  Coil  Set  in  Carrying  Case  as  Built  by  the  Writer.    This  Coil 
Is  Adapted  to  All  Kinds  of  Testing  Work,  Besides  the  Treatment  of  Various  Bodily  Ills,  Such 
as  Rheumatism.    The  Primary,  Secondary  or  Tertiary  Current  and  Combinations  of  Them 
Are  Controlled  by  a  Double-Pole  Switch. 


THE  aim  of  this  article  is  to  give  the 
constructional  details  so  that  anyone 
interested  in  shocking  or  medical 
coils  may  build  his  own  apparatus 
at  a  slight  cost.  The  outfit  w  ill  pro- 
duce equally  as  good  results  as  any  of  the 
commercial  apparatus,  for  all  usual  require- 
ments. Medical  coils  are  widely  used  for 
the  treatment  of  rheumatism  and  other 
bodily  ills  and  pains,  besides  furnishing  lots 
of  amusement  and  fun  for  the  young  folks. 
Not  only  this,  but  such  a  coil  as  the  one 
here  described  lends  itself  very  well  to 
many  kinds  of  testing,  and  it  also  can  be 
used  for  telegraphing  along  railroad  tracks 
for  several  miles,  after  the  manner  of  the 
U.  S.  Signal  Corps  buzzer  sets.  We  will 
take  up  the  construction  of  the  individual 
parts  of  the  apparatus  in  detail. 

Induction  Coil. 

'i  he  induction  coil  used  in  the  present  ap- 
paratus need  not  be  as  carefully  insulated 
and  constructed  as  that  intended  for  pro- 
ducing sparks  with  corresponding  high 
potentials,  which  constantly  tend  to  break 
down  the  insulation  between  turns  and  be- 
tween layers  .of  wire.  As  the  detail  draw- 
ings show,  the  usual  secondary  coil  is  sup- 
plemented by  a  second  fine  wire  winding, 


f diom  over 
paper  in  sol. 


known  as  the  tertiary,  which  is  wound  ex- 
terior to  the  usual  secondary  winding.  The 
primary  winding  and  the  annealed  soft  iron 
wire  core  is  mounted  rigidly  in  a  stationary 
block,  made  of  mahogany  or  other  hard 
wood,  or  else  it  may  be  cut  out  from  a 
piece  of  black  fiber,  bakelite  or  hard  rub- 
ber, whichever  may  be  the  handiest  ma- 
terial for  the  builder.  This  primary  sup- 
porting block  has  a  hole  drilled  thru  it, 
having  a  diameter 
of  11/32  inch,  in 
which  the  iron 
wire  core  is  to  be 
e  m  p  1  a  c  e  d.  To 
make  the  core,  you 
will  require  the 
softest  iron  wire 
you  can  procure, 
about  No.  22  to  24 
gage,  measuring 
about  4  inches  in 
length.  The  wires 
should  be  as 
straight  as  pos- 
sible, and  they  are 
mounted  in  the  up- 
right block  by 
placing  as  many  of 


them  thru  the  block  as  you  can,  gradually 
increasing  the  number  in  the  hole  by  stick- 
ing some  here  and  there  around  the  outside 
and  in  the  center,  until  as  many  wires  are 
in  the  bundle  as  you  can  push  in  thru  the 
hole.  The  core  may  be  finally  tightened  up 
by  driving  a  few  small  brads  thru  the  front 
end  and  clipping  these  off  with  a  pair  of 
pliers.  Afterward  this  core  face  against 
which  the  vibrator  is  to  operate  is  filed  off 
smooth,  but  left  projecting  from  the  block 
about  %  inch. 

The  next  step  is  to  insulate  the  long  leg 
of  the  core  projecting  from  the  block,  and 
this  is  done  by  winding  some  thin  linen  or 
silk  tape  along  the  core,  lapping  the  tape 
slightly.  A  daub  of  glue  or  a  piece  of 
thread  will  hold  the  final  convolution  of 
tape.  The  block  should  previously  have 
had  two  1/16-inch  holes  drilled  up  from 
the  base  with  a  hand  drill  or  drill  press, 
thru  which  the  two  primary  leads  may  pass 
without  being  seen.  After  passing  thru 
one  of  the  primary  leads,  so  as  to  leave 
about  6  inches  projecting  and  then  coiled 
out  of  the  way,  we  may  proceed  to  wind 
the  first  layer  of  the  primary.  This  is 
wound  as  evenly  as  possible,  and,  in  all, 
four  layers  of  the  primary  wire  (No.  22 
S.  C.  C.  or  enamel  magnet  wire)  arc  put 
on,  bringing  out  the  final  lead  from  the 
fourth  layer  thru  the  remaining  hole  in  the 
upright.  This  coil  may  then  be  immersed 
in  molten  paraffin  wax,  or  it  may  be  given 
a  coat  of  thin  orange  shellac.  To  give  a 
finished  appearance,  a  layer  of  black  paper 
may  be  glued  around  it. 

The  secondary  and  tertiary  coils  are 
wound  on  the  bobbin,  as  shown  in  Fig.  4, 
a  wrapping  of  three  layers  of  paper  being 
placed  between  them.  In  winding  the  layers 
of  these  two  coils,  the  length  of  the  layer 
is  made  a  little  shorter  than  the  bobbin, 
leaving  a  space  of  about  ]/%  inch  at  each 
end,  and  a  layer  of  thin  paper,  preferably 
paraffined  paper,  is  placed  between  every 
layer.  The  size  of  wire  for  these  two  coils 
is  No.  36  B.  &  S.  gage,  S.  C.  C.  or  enameled 
insulation.  In  bringing  out  the  leads  from 
this  fine  wire,  it  is  the  best  practise  never 
to  rely  on  a  single  strand  of  this  small 
size,  which  may  easily  break  and  cause  no 
end  of  trouble  :  therefore  several  strands  of 
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the  wire  should  he  doubled  up  to  form  a 
sturdy  flexible  lead,  which  should  he  given 
one  or  two  wraps  around  the  form  and 
tied  with  a  piece  of  thread.  The  tine  wire 
forming  the  winding  is  then  soldered  to 
this  heavier  lead.  A  small  winding  jig, 
comprising  two  wooden  uprights  mounted 
cm  a  hase  together  with  a  piece  of  heavy 
iron  wire,  bent  so  as  to  form  a  handle  or 
crank,  and  a  piece  of  round  wood  such  as 
a  piece  of  shade  roller,  will  serve  to  sup- 
port the  secondary  bobbin  while  it  is  being 
wound.  Proceed  to  wind  on  ten  layers  of 
the  specified  wire  for  the  secondary,  in- 
sulating each  layer  from  the  other  by  a 
wrapping  of  paraffined  or  other  paper  (but 
not  newspaper )  and  when  the  ten  layers 
have  been  wound  on,  the  joint  or  common 
lead  shown  in  Fig.  1  should  then  be  put  in 
place  and  the  wire  soldered  to  it.  After 
winding  three  layers  of  paraffined  paper 
around  this  coil  we  may  proceed  with  the 
winding  of  the  tertiary,  or  third  coil,  which 
comprises  eight  layers  of  wire,  each  layer 
separated  by  a  wrapping  of  paper  between. 
The  third  or  outer  lead,  coming  from  the 
free  end  of  the  tertiary  winding,  completes 
this  unit,  and  the  coil  may  be  finished  with 
a  few  wrappings  of  stiff  paper  to  protect 
it  and  give  it  a  smooth  cylindrical  form. 
The  finishing  coat  may  be  a  wrapping  of 
thin  hard  rubber,  or  simply  some  black 
paper,  which  may  be  later  varnished  or 
coated  with  some  black  shellac  to  corre- 
spond with  the  bobbin  ends,  as  the  builder 
may  desire. 

The  induction  coil  is  clearly  illustrated 
in  section  by  the  diagram  in  Fig.  4,  and  the 
method  of  carrying  the  three  connections 
from  the  secondary  and  tertiary  windings 
is  simple  and  efficient.  Instead  of  the  older 
method  of  providing  sliding  shoes  and 
metallic  rails,  the  writer  has  found  it  much 
simpler  and  more  reliable,  with  no  chance 
of  intermittent  makes  and  breaks  in  the 
current  applied  to  the  patient,  to  secure  the 
three  leads  coming  from  the  coils  to  three 
8-32  machine  screws  threaded  thru  the 
fiber  or  bakelite  base  of  the  coil  in  the 
manner  shown.  The  secondary  unit,  as  will 
be  perceived,  is  permitted  to  slide  back  and 
forth  by  virtue  of  the  slot  cut  thru  the 
wooden  base  of  the  cabinet  as  disclosed  in 
Fig.  2.  Three  rubber-covered  stranded 
leads  such  as  lamp  cord  are  firmly  soldered 
to  three  lugs,  clamped  against  the  heads  of 
these  machine  screws  by  nuts  under  the 
base,  as  shown.  It  is  well  to  place  a  metal 
washer  behind  the  nut,  and  the  screws  are 
then  past  thru  the  slot  in  the  cabinet  base 
and  screwed  into  the  bakelite  base  support- 
ing the  coil.    The  secondary  and  tertiary 


leads  are  prefer- 
ably soldered  to 
three  metal  lugs. 

Switch  Details. 

There  are  sev- 
eral switches  used 
on  this  medical 
coil  outfit,  (The 
condenser  and 
s  w  i  t  c  h  are  op- 
tional, and  are 
used  mostly  for 
producing  a  very 
strong  current  for 
shocking  pur- 
poses. )  There  are 
also  provided  a 
three  -  point  lever 
s  vv  i  t  c  h  for  the 
three  positions  of 
"off,"  "one  cell" 
and  "two  cells"  of 
dry  battery,  and  a 
special  bi-polar 
secondary  switch. 

The  only  special 
part  which  needs 
explanation  in  de- 
tail is  the  bi-polar 
secondary  switch, 
and  this  is  illus- 
trated in  detail  in 
Fig.  5.  The  lever 
of  this  switch  may 
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Top  and  Front  Views  of  Medical  Coil  Set,  Showing  Disposition  of  Two 
Dry  Cells.    It  Works  Very  Efficiently  on  One  Cell,  as  Proved  by  Tests. 
The  Secondary  Unit  Is  Movable. 
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Details   of    Medical    Coil:    Handles,  Sponge, 
Electrode  and  Bipolar  Switch. 

be  made  from  a  piece  of  J/JxjX-inch  bake- 
lite, hard  rubber  or  fiber,  preferably  black  in 
color.    It  is  not  necessary  to  give  here  the 
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Diagram  of  Connections  for  Medical  Coil  Outfit  Here  Described.  By  Means  of  the  Bipolar 
Current  Controller  any  Modification  of  Primary.  Secondary  or  Tertiary  Current  Is  at  Once 

Available. 


fractional  dimensions  for  the  phosphor 
bronze  contact  springs,  as  their  size  may  be 
judged  from  the  drawings,  and  each  con- 
structor will  make  these  a  little  different 
possibly.  They  should  in  any  case  be  ap- 
proximately y%  inch  in  width  and  spaced 
3/16  inch  apart,  so  as  to  give  as  high  in- 
sulation as  possible  between  them.  One  of 
these  springs  remains  flat  at  the  rear,  and 
is  soldered  to  a  brass  lug,  so  as  to  be  con- 
nected with  the  central  supporting  posts 
of  the  switch  lever  in  the  manner  apparent. 
The  second  spring  bends  dowmward  at  the 
rear,  and  makes  contact  with  an  insulated 
brass  segment,  shown  at  Fig.  2,  and  which 
forms  the  second  pole  of  this  switch.  The 
necessity  of  this  switch  will  be  evident  from 
the  diagram  of  connections,  Fig.  1.  The 
springs  on  the  secondary  switch  may  be  of 
phosphor  bronze.  German  silver,  or  hard 
springy  brass,  and  can  be  quite  light. 

The  secondary  current  distributing  switch 
gives  six  different  forms  of  current,  namely, 
primary — secondary — tertiary — primary  and 
secondary — secondary  and  tertiary — pri- 
mary, secondary  and  tertiary —  and  therefore 
requires  twelve  contact  points,  which  are 
spaced  11/32  inch  apart. 

Vibrator. 

The  vibrator  is  best  removed  from  some 
cheap  medical  coil,  or  else  made  up  by  re- 
moving the  armature  spring  from  a  buzzer 
or  bell,  which  already  has  a  platinum  or 
silver  contact  mounted  in  the  end  of  the 
spring.  The  vibrator  contact  screw  and 
spring  are  supported  on  two  round  brass 
uprights,  threaded  for  machine  screws  at 
the  base,  these  uprights  being  made  of 
about  54-inch  diameter  stock.  The  spring 
should  be  about  J4  hich  wide  and  fairly 
thin.  It  may  be  of  steel,  spring  brass, 
phosphor  bronze  or  German  silver.  The 
contact  points,  that  on  the  spring  and  the 
point  in  the  end  of  the  vibrator  adjusting 
screw,  are  preferably  formed  of  small  plati- 
num points,  or  they  may  be  the  new  tung- 
sten points.  Silver  is  frequently  used, 
altho  it  is  not  very  commendable  for  the 
purpose.  These  contact  points  are  gen- 
erally obtained  from  old  bells  or  other 
electrical  apparatus.  The  iron  armature  on 
the  end  of  the  vibrator  spring,  for  use  with 
this  form  of  coil,  should  be  about  5/16  inch 
in  diameter  and  %  inch  thick.  It  may  be 
riveted  or  soldered  to  the  vibrator  spring. 
It  should  be  mounted  so  that  the  armature 
normally  is  about  3/32  inch  from  the  iron 
core.        (Continued  on  page  150) 
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An  8-  to  10-Inch  Spark  Oudin  High  Frequency  Coil.  It  Can  Be  Excited 
by  a  One-quarter  K.  W.  Step-up   Radio  Transformer  or  6-  to  8-Inch 

Spark  Coil. 


The  high  frequency  transformer  here 
described  is  of  the  Oudin  type.  All  that 
is  necessary  to  use  in  conjunction  with  it 
are  a  small  wireless  transformer  or  spark 


coil,  a  high  poten- 
tial condenser,  and 
spark  gap.  The 
discharge  obtained 
when  the  coil  is 
excited  by  a  ^ 
K.W.  transformer 
will  be  from  nine 
to  tzvelve  inches  in 
length,  while  the 
spray  discharges 
will  reach  out  to 
still  greater 
lengths.  The  re- 
sults obtained  with 
this  small  coil  will 
thoroly  repay  the 
builder  for  the  few 
hours  spent  in  the 
construction  of 
this  simple,  yet  in- 
tensely interesting 
piece  of  apparatus. 

The  secondary 
of  the  transform- 
er is  shown  in  Fig. 
1.  The  cardboard 
tube,  upon  which 
the  wire  is  wound, 
might  well  be  a 
round  "Quaker 
Oats"  box  cut  to 
length.  It  should 
be  well  shellacked 
inside  and  out,  so 
as  to  keep  out  the 
moisture.  Two 
wooden  ends 
should  be  turned 
or  sawed  out,  and 
for  the  sake  of  ap- 
pearance should  be 
nicely  stained  and 
varnished.  A  dis- 
carded ball  from  a 
brass  bed  will  be 
found  to  suit  very  well  for  a  discharger. 
The  wire  for  the  secondary  should  be  num- 
bers 28  to  30  B.  &  S.  D.C.C.  or  S.S.C.  wire. 
The  winding  must  be  done  on  a  lathe  or  else 


Transf 


Fig.  3 


EE 


on  a  simple  winding  rig,  as  it  cannot  be 
evenly  wound  by  hand.  The  turns  are  sep- 
arated with  a  thread  wound  on  with  the 
wire.  After  the  wire  and  thread  are 
wound,  the  whole  should  be  given  two  or 
three  liberal  coats  of  shellac  (or  better, 
"armalac").  The  upper  end  of  the  wind- 
ing should  be  fastened  to  the  brass  dis- 
charge ball.  This  finishes  the  secondary 
coil. 

The  primary  is  very  easily  constructed. 
It  is  made  of  one-inch  copper  or  brass 
ribbon.  The  inside  turn  is  taped  to  a  card- 
board ring,  about  5  in.  in  diameter,  and  one 
inch  high.  This  is  shown  in  Fig.  2.  The 
ribbon  should  be  wound  tightly,  the  turns 
separated  by  thin  corrugated  paper,  such  as 
used  in  packing  boxes.  The  strip  of  paper 
should  be  about  ¥%  inch  wide,  so  as  to  allow 
sufficient  surface  of  the  ribbon  exposed  to 
make  a  variable  contact  with  the  helix 
clip.  After  nine  or  ten  turns  have  been 
wound,  the  spiral  should  be  tightened  and 
taped  on  the  outside.  This  makes  a  quite 
firm  winding.  The  inside  turn  is  connected 
to  the  lowest  turn  of  the  secondary,  see 
diagram  Fig.  3.  Also  a  wire  is  led  from  this 
connection  to  one  binding  post.  The  clip 
is  connected  to  the  other  post  by  a  piece  of 
high  tension  cable.  The  primary  rests  on 
wood  supports,  which  may  be  of  any  con- 
venient size.  The  base  should  be  of  %  in- 
wood,  and  11  inches  square.  The  edges 
should  be  beveled.  Porcelain  knobs  are 
glued  under  the  corners  by  means  of 
wooden  dowels  inserted  into  the  base,  as 
shown  at  Fig.  4.  The  complete  hoop-up  is 
shown  at  Fig.  3.  Fig.  4  shows  the  trans- 
former assembled.  In  operation,  the  clip 
should  be  moved  from  turn  to  turn,  until 
the  best  discharge  is  obtained.  It  might  be 
well  to  say  that  the  current  from  the  sec- 
ondary is  of  such  high  frequency  that  it  is 
entirely  harmless  when  taken  thru  the  body, 
providing  the  spark  is  allowed  to  jump  to  a 
piece  of  metal  held  in  the  hand,  and  not  to 
the  skin  direct. 

Contributed  by  G.W.COOKE. 


[The  idea  here  described  and  illustrated 
is  the  "germ"  of  the  marvelous  electrically 
played  " 'chorale ello" — the  piano  that  gives 
absolutely  pure  music,  ozving  to  the  fact  that 
the  strings  are  set  into  vibration  by  electro- 
magnets, not  by  striking  them  ivith  me- 
chanical hammers,  as  in  the  ordinary  piano. 
With  such  electrically  played  instruments 
it  is  possible  to  produce  "sustained"  notes 
of  wonderful  purity.  Those  interested  in 
this  work  will  find  that  each  string  must  be 
vibrated  by  its  own  magnet  coil,  and  each 
coil  excited  by  an  alternating  or  pulsating 
current  having  a.  periodicity  corresponding 
to  the  natural  frequency  of  the  particular 
string  played.  A  buzzer  specially  tuned  for 

each  string  may  be  experimented  with.  

Editorial  note.] 

Any  one  possessing  a  harp  or  zither  and 
a  few  odds  and  ends  to  be  found  around 
any  amateur  work-shop,  may  make  a  most 
pleasing  and  interesting  instrument. 

As  shown  in  the  accompanying  drawing 
A,  is  an  ordinary  harp  having  steel  strings. 
B  is  a  wood  or  fiber  strip  on  which  the  re- 
quired number  of  electro-magnets,  C  are 
mounted  ;  i.  e.,  as  many  magnets  as  there 
are  strings  on  the  harp.  These  are  sus- 
pended so  as  to  cover,  but  not  touch,  the  steel 
strings.  Suitable  electro-magnets  are  made 
from  telephone  receiver  pole-pieces,  which 
can  be  purchased  from  any  supply  house. 
A  corresponding  number  of  push  buttons 
D,  are  arranged  on  a  separate  board  E, 


serving  as  a  key-board.  The  push  buttons 
D,  are  lettered  according  to  the  strings 
they  control. 

The  connections  are  as  shown,  each  mag- 
net being  placed  in  series  with  its  push- 
button. The  other  terminals  of  the  magnets 
and  buttons  beingcon- 
nected,  the  main  wires 
are  led  to  a  buzzer  or 
other  interrupting  de- 
vice F,and  batteries  G. 

It  is  a  good  idea  to 
construct  a  special 
keyboard,  as  the  push- 
buttons cannot  be 
played  very  fast. 
Pivoted  or  spring- 
supported  strips  ar- 
ranged side  by  side 
can  easily  be  as- 
sembled on  a  base- 
board, with  suitable 
contact  points 
mounted  under  each 
"key"  strip.  These 
contacts  can  be  made 
from  silver  wire, 
platinum  points  off 
old  bells  or  buzzers, 
tungsten  points,  or 
for  that  matter  just 
plain  brass  points  or 
springs.  The  smooth 
action  of  such  a  hand- 


made keyboard   will  really  surprise  you. 

The  instrument  can  be  used  as  an  ordi- 
nary piano,  pressing  the  buttons  as  if  they 
were  keys. 

Contributed  by 
CARLETON  F."  MAYLOT  (13  years  old). 


Experimental  Electro-Harp  Operated  by  a  Buzzer,  Which  Interrupts 
the  Current  Thru  a  Magnet  Coil  in  Front  of  Each  String. 
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)AMTO5L  Do  COIHIIEM 
LESSON  XII. 


IN  the  last  lesson  we  considered  the 
theory  of  twist  drills,  and  having  this 
in  mind,  we  shall  now  discuss  the  prac- 
tical end  of  the  twist  drill.  It  is  essen- 
tial to  note  that  in  grinding  twist  drills 
it  is  very  important  to  have  the  cutting  edge 
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Using  Grinding  Gage  to  Test  Edge  of  Twist 
Drill  When  Sharpening  It. 

at  the  proper  angle,  otherwise  the  drill  will 
not  cut — or  it  may  dig  into  the  metal,  thus 
spoiling  the  same  or  breaking  the  drill.  The 
best  angle  at  which  the  cutting  edge  should 
be  ground  is  that  of  59  degrees.  A  gage  is 
usually  provided  for  determining  whether 
the  cutting  edge  is  ground  to  the  required 
angle.  Fig.  1  shows  the  gage  being  used 
for  that  purpose.  This  gage  is  a  standard 
tool,  and  should  be  found  in  every  experi- 
menter's tool  kit. 

To  acquire  knowledge  on  how  to  actually 
grind  a  drill  by  reading,  is  a  very  difficult 
matter  for  the  beginner.  This  is  a  subject 
which  he  must  learn  by  actual  practise,  thus 
gaining  experience  as  to  the  manner  in 
which  the  drill  is  held  against  the  abrasive 
(grindstone  or  usually  an  emery  wheel), 
also  how  to  determine  whether  the  drill  is 
ground  properly  so  that  it  can  perform  its 
necessary  function. 

It  is  advisable  for  the  beginner  to  obtain 
a  drill  grinder,  which  can  be  purchased  for 
a  nominal  sum.  There  are  two  kinds  of 
drill  grinders — first,  that  wherein  the  drill 
is  controlled  by  hand,  and  the  grinding  of 
the  two  cutting  edges  is  performed  sepa- 
rately ;  the  second  type,  wherein  the  drill 
is  clamped  and  the  grinding  is  performed 
automatically.  The  latter  is  used  exten- 
sively in  large  factories,  where  consider- 
able quantities  of  twist  drills  have  to  be 
ground. 

The  point  in  favor  of  the  grinding  ma- 
chine is  its  independence  with  regard  to 
the  ability  of  the  workman  ;  also  the  grind- 
ing is  accomplished  much  faster.  Fig.  2 
illustrates  a  hand-controlled,  foot-operated 
grinding  machine. 

In  using  twist  drills,  it  is  of  extreme  im- 
portance to  have  the  cutting  edges  prop- 
erly ground.  To  illustrate  this,  the  results 
obtained  from  careless  and  inexperienced 


use  of  the  free-hand  twist  drill  arc  clearly 
depicted  in  Figs.  3,  4  and  5.  The  subject 
is  of  extreme  importance,  and  the  novice  is 
strongly  advised  to  procure  a  machine  that 
will  grind  his  drill  to  the  proper  cutting 
edge  angle,  thereby  saving  some  important 
work  that  he  may  be  engaged  on,  which 
might  have  been  destroyed  by  the  poor, 
hand-ground  drill. 

If  the  sharpening  is  done  by  a  free  hand 
drill,  it  is  advisable  to  observe  the  cutting 
of  the  metal  by  the  twist  drill :  first,  the 
chips  made  by  the  cutting ;  second,  the  size 
of  the  hole.  If  the  cutting  lips  are  shaped 
to  a  proper  clearance,  the  chips  will  curl  as 
they  start  from  the  cutting  edge,  but,  if  the 
cutting  lips  lack  a  proper  clearance,  the  re- 
sulting chips  have  the  appearance  of  being 
ground  off,  rather  than  freely  cut.  If  the 
cutting  lips  are  of  uneven  length,  the  hole 
will  be  enlarged  over  the  diameter  of  the 
drill. 

The  next  important  factor  with  refer- 
ence to  drills,  is  their  feeding  speed.  In 
order  to  obtain  best  results  with  drills  and 
drilling  machines,  the  drill  should  advance 


A  Hand  -  controlled,  Foot  -  operated 
Twist  Drill  Grinding  Machine.  The 
Drill  Is  Revolubly  Held  in  a  Jig  At  the 
Correct  Angle  Against  the  Emery 
Wheel. 


One  Result  of  Improper  or  Careless  Grinding 
of  a  Twist  Drill.  The  Hole  Drilled  with  Such 
a  Twist  Drill  Tends  to  be  Ragged,  Elliptical, 
and    in    Fact    Most  Any   Shape   But  Round. 


into  the  work  a  definitely  regulated  amount 
each  revolution.  The  distance  which  the 
drill  advances  per  revolution  is  termed  the 
feed,  and  must  be  adjusted  to  suit  the  con- 
ditions under  which  the  work  is  being  per- 
formed.   See  table  at  end  of  article. 

These  figures  are  recommended  for  aver- 
age conditions.  At  times  they  are  greatly 
exceeded,  and  at  others  must  be  greatly 
reduced.  Feeding  the  drill  free  hand,  if 
skillfully  done,  may  answer  in  certain  cases, 
but  is  less  effective  than  power  feeds,  with 
the  exception  of  small  wire  drills. 


The  drill  speed  is  another  important  fac- 
tor when  considering  the  successful  opera- 
tion of  twist  drills.  This  appertains  to  the 
surface  or  peripheral  speed  of  the  drill  in 
feet  per  minute,  and  is  rated  at  the  outer 
diameter.     Under  average  conditions,  the 
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In   Grinding  or  Sharpening  Twist  Drills  by 
Hand,  Care  Should  Be  Exercised  to  Keep  the 
Drill  Axis  At  An  Angle  of  60  Degrees  with 
the  Grinding  Plane. 

peripheral  speed  recommended  for  carbon 
steel  drills  is  thirty  to  forty  feet,  and  for 
high-speed  drills,  seventy  to  one  hundred 
feet.  Working  conditions  may  at  times 
cause  a  change  in  these  figures.  When  the 
extreme  outer  corners  of  the  cutting  edges 
wear  rapidly,  it  is  evidence  of  too  high  a 
surface  speed. 

In  order  to  grind  a  drill  by  hand,  it  is 
necessary  that  the  axis  of  the  drill  be  with- 
in 60  degrees  of  the  grinding  plane.  This 
can  be  more  clearly  understood  by  refer- 
ring to  Fig.  6,  where  G  is  the  grinding  plane 
or  grindstone,  and  a-b  is  the  axis  of  the 
drill,  D,  to  be  ground.  The  cutting  side  of 
the  drill  should  be  kept  at  the  required 
angle,  d>  =  60  degrees,  with  the  grindstone 
surface.  If  now  a  revolving  movement  is 
made  around  the  axis  of  its  length  toward 
the  drill,  a  straight  circular  cone  will  be 
ground  by  the  grinding  wheel  at  the  top,  the 
axis  of  which  coincides  with  D.  If  the 
drill  is  so  ground  that  the  following  will  be 
true,  the  drill  will  then  perform  its  proper 
function,  namely;  that  all  the  cutting  lips 
have  the  same  inclination  to  the  axis  of  the 
drill;  secondly,  that_the  cutting  lips  be  of 
exactly  equal  length";  thirdly,  a  proper  lip 
clearance  of  the  surface  back  of  the  cutting 
edge;  fourth,  a  proper  angle  of  lip  clear- 
ance. 

In  order  to  maintain  high  cutting  speeds, 
it  is  necessary  to  use  a  lubricant.  Those 
recommended  below  have  stood  the  test  of 
service. 

For  hard  and  refractory  steel :  Turpen- 
tine, kerosene  or  soda  water. 

Soft  steel  and  wrought  iron  drilling : 
Lard  oil  or  soda  water. 

Brass  cutting:   Paraffin  oil. 

For  aluminum  :  Turpentine,  kerosene  or 
soda  water. 

Cast-iron  work :  Usually  worked  dry. 
(Continued  on  page  163) 


Another    Result   of    Unequal    Grinding    of  a 
Twist  Drill — and  a  Very  Common  Fault  Too. 
The  Lips  Are  of  Unequal  Lengths. 
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This  department  will  award  the  following-  monthly  prizes:    First  Prize,  $3.00:  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing-  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


TELEPHONE  TRANSMITTER  SEN- 
SITIVE AS  A  DICTAPHONE 

A  very  simple,  but  wonderfully  sensitive 
telephone  transmitter  for  experimental  pur- 
poses can  easily  be  made.    As  shown  in  the 


Here,  ABCD  =  Piece  of  Soft  Wood  5  x  3  x  >/4 
Inches  Resting  on  Wooden  Base.  abed  = 
Wooden  "Mouthpiece"  Hanging  on  Back  of 
Larger  Piece  and  Carrying  a  Short  Carbon 
Rod,  ef.  HK  and  LM  =  Carbon  Rods  At- 
tached to  the  Larger  Piece  of  Wood.  Wires 
Lead  from  HK  and  LM  Thru  the  Posts  p  and 
q  and  Two  Dry  Cells  at  R  to  the  Standard  75 
Ohm  Telephone  Receiver. 

diagram  Fig.  1,  it  consists  of  a  small  piece 
of  thin  board  mounted  on  a  wooden  base 
and  having  two  vertical  carbons  about  3/16 
of  an  inch  in  diameter,  attached  by  claw- 
tacks  to  the  back.  Hanging  over  them  is  a 
small,  thin  piece  of  light,  soft  wood  carrying 
a  transverse  carbon,  which  lightly  touches 
the  vertical  ones.  This  constitutes  the 
"mouthpiece."  To  the  vertical  carbons 
wires  are  attached  which  run  through  the 
board  and  connect  with  two  dry  cells  and  a 
telephone  receiver.  The  transverse  carbon 
resting  against  the  vertical  carbons  makes  a 
bad  contact  in  the  circuit,  and  the  sound 
vibrations  striking  upon  the  mouthpiece 
produce  an  alternate  increase  and  decrease 
in  pressure,  which  varies  the  electrical  re- 
sistance and  current  in  the  circuit. 

To  secure  greater  sensitiveness  a  small 
induction  coil  ma}'  be  mounted  on  the  front, 
as  shown  in  the  second  diagram,  Fig.  2.  A 
few  turns  of  No.  22  copper  wire  are  used 
on  the  primary,  and  a  large  number  of  turns 
of  No.  36  wire  on  the  secondary.  W  ith  the 
induction  coil  inserted  the  human  voice  in 
ordinary  conversation,  six  feet  from  the 
transmitter,  is  easily  heard  thru  the  re- 
ceiver, which  may  be  placed  at  any  distance. 

Contributed  by  FLOYD  L.  DARROW. 


CONTROLLING  DISTANT  LIGHT 
WITH  A  MAGNET. 

It  is  often  convenient  to  have  a  light  at 
the  head  of  the  stairs  so  connected  that  it 
may  be  turned  on  at  the  bottom  as  you  go 
up,  and  turned  off  when  you  reach  the  top, 
or  vice  versa.  But  it  is  not  always  practi- 
cable or  desirable  to  have  the  old  wiring- 
taken  out  and  new  installed,  for  this  pur- 
pose. The  same  results  can  be  obtained  by 
the  use  of  the  scheme  herein  shown. 

A  common  pull  chain  socket  is  used  with 
a  thread  attached  to  the  end  of  the  chain 
and  to  the  top  of  the  solenoid  core,  or  the 
chain  may  be  fastened  direct  to  the  core  for 
that  matter.  The  rest  of  the  drawing  re- 
quires no  explanation. 

One  push  can  be  at  the  top  of  the  stairs 
and  one  at  the  bottom,  and  as  many  others 
at  different  places  as  the  experimenter  de- 
sires. One  push  of  the  button  turns  the 
light  on  and  another  turns  it  off. 

Contributed  by 

SCOTT  EUGENE  VAXCE. 


Simple  Method 
for  Controlling 
Light  at  a  Dis- 
tance by  Means 
of  Magnetic 
Soleniod  and  a 
Push  Button. 
The  Solenoid  Can 
be  Operated  by 
Batteries  or  110 
Volt  Direct  Cur- 
rent, in  Series 
with  a  Lamp.  It 
Is  Best  to  Wind 
the  Solenoid  for 
the  110  Volt 
Current. 


Push  button 


Transmitter    Showing    Small    Induction  Coil 
Mounted  on  the   Front  of  the  Board.  The 
"Mouthpiece"  Is  in  Series  with  the  Primary 
Winding. 


MAGNETIZED    SCREW-DRIVER  A 
HANDY  DEVICE. 

I  magnetized  a  screw-driver  by  holding- 
it  close  to  a  dynamo  for  a  few  minutes, 
nearly  two  years  ago,  and  it  is  still  my  most 
valued  helper  when  it  is  necessary  for  me 
to  do  repair  work  on  my  car.  It  is  a  great 
help  when  working  around  the  car  to  have 
this  magnetized  screw-driver  to  pick  up 
screws  and  small  pieces  of  the  machinery 
which  drop  down  inside,  out  of  my  reach. 

In  setting  screws  it  is  invaluable  ;  simply 
pick  up  the  screw  by  touching  the  head 
with  the  magnetized  screw-driver,  and  it 
may  be  instantly  set  in  place  with  only  one 
hand.  It  does  away  entirely  with  the  an- 
noyance of  the  screw  slipping  away  and 
getting  lost,  as  it  so  often  does.  I  always 
carry  it  in  the  tool  box,  and  find  the  other 
fellow  appreciates  it  when  I  find  him  hav- 
ing car-troubles  on  some  lonely  bit  of  road. 

Contributed  bv  ETHEL  WEBB. 


A   QUICKLY  CONSTRUCTED 
"PHONE  CONNECTOR." 

An  efficient  and  handy  "Phone  Con- 
nector" can  be  made  in  a  few  minutes, 
as  follows  : 

Obtain  a  spring  clothes-pin  ;  bore  a  hole 
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A  Handy,  Simple  and  Efficient  'Phone  Con- 
necting  Clip.      The   Clip   Is   Clamped,  on  a 
Strip  of   Fiber,    Lined   on    Either  Side  with 
Brass  Strips  as  Shown. 

thru  head  where  line  usually  goes,  put  a 
battery  binding  post  thru  each  hole,  so 
that  the  nut  will  be  on  the  outside.  Then 
bore  two  other  holes  one  inch  from  the 
opposite  end  and  put  two  more  posts  in. 
Connect  the  two  posts  on  each  side  A  to  A 
and  B  to  B  as  indicated. 

Next  obtain  a  piece  of  wood  2"  x  Y%"  x 
the  width  of  the  clothes-pin ;  attach  two 
strips  of  copper  ^4"  x  1/16"  x  Y%"  to  each 
side.  Mount  two  binding  posts  on  the  op- 
posite side  as  D  and  E,  then  solder  wire 
(or  connect  in  some  way)  the  binding 
posts  E  to  plate  E2  and  D  to  DJ.  Con- 
nect D  and  E  with  the  instruments  and  A 
and  B  with  the  'phones,  and  pressing  X 
and  Y  together,  place  on  stationary  con- 
tact blocks  so  as  to  make  connection  in  the 
manner  apparent. 

Contributed  by  JOHN  W.  HOPKINS. 


A  TIE-CLASP  TELEGRAPH  KEY. 

The  telegraph  key  here  shown  costs  one- 
tenth  as  much  as  one  purchased  in  any 
store,  and  is  smaller,  neater,  and  just  as 
efficient.  It  consists  of  a  tie-clasp  having  a 
strip  of  brass,  with  a  hard  rubber  knob 
soldered  or  riveted  to  it.  The  whole  is 
then  mounted  on  a  base  3^2  x  2  inches,  with 
binding  posts  taken  from  old  batteries. 
The  illustration  herewith  explains  fully. 

Contributed  by      HARRY  E.  FUCHS. 


Tie-c/asp 


A  Masterpiece!    Cheap  Telegraph  Signaling 
Key    Made    from    Tie    Clasp    Mounted  on 
Wooden    Base.     A   Brass   Screw   Serves  as 
the   Contact   Under   the    Key  Lever. 
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NEARLY  every  experimenter  who 
employs  Dry  Cells  or  other  bat- 
teries as  the  main  source  of  his 
current  supply,  keeps  these  cells, 
generally  speaking,  all  neatly  con- 
nected up — often  in  a  dustproof  container 


Box  container 


A  Neat  and  Effective  Battery-Control  Switch- 
Board  for  Connecting  into  Circuit  Any  Num- 
ber of  Cells,  from  One  to  Six,  on  Parallel. 

at  that — always  ready  for  the  biggest  job 
in  his  laboratory,  for  instance  his  "Spark- 
Coil"  or  "Tesla  Set." 

Whenever  lesser  pieces  of  apparata,  such 
as  a  small  motor,  an  electro-magnet,  a  buz- 
zer, etc.,  etc.,  are  to  be  worked,  requiring 
only  one  or  two  dry  cells,  as  the  case  may 
be,  then  these  cells  have  to  be  separated 
from  the  rest  of  the  "family",  only  to  be 
put  back  and  connected  up  again  when  the 
experiment  is  finished. 

This  constant  disconnecting  and  connect- 
ing is  nothing  less  than  a  genuine  nuisance 
and  does  not  tend  to  improve  the  condition 
of  the  connecting  links,  whatever  they  are. 

There  appear  now  and  then  in  the  tech- 
nical periodicals  schemes,  embodying  some 
form  of  a  rotary  multi-point  switch  which 
are  intended  to  remedy  this  trouble.  To  a 
large  extent  they  are  successful  in  this,  but 
everyone  of  those,  which  have  come  under 


my  observation,  was  suffering  from  two 
other  faults,  which  are  nearly  as  bad  as  the 
one  above  cited :  First,  the  cells  were  con- 
nected up  in  such  a  manner  that,  with  only 
one  cell  switched-in,  this  cell  was  already 
using  energy  from  the  next  following  one; 
and  this  in  repetition  thru  the  whole  row. 
Second,  as  a  consequence  of  the  first  fault 
it  is  impossible  to  properly  test  each  cell 
individually  without  going  thru  the  dis- 
connecting stunt  again. 

The  scheme  treated  in  this  article  has 
none  of  these  drawbacks  and  is  the  cheapest 
and  simplest  one  could  think  of ;  nothing, 
so  to  speak,  has  to  be  constructed  and  the 
few  necessary  finished  parts  are  obtainable 
anywhere  at  a  very  slight  expense. 

As  will  be  seen  from  the  illustrations, 
this  idea  of  connecting  cells  lends  itself 
very  well  to  both  battery-box  and  switch- 
board, whichever  one  prefers.  The  cells 
are  arranged  as  if  intended  to  be  connected 
up  in  "parallel",  which  is  clearly  shown 
in  Fig.  1.  Six  cells  require  five  (small 
sizes)  D. P. S.T. -Switches,  (of  which  switch 
No.  1  serves  two  dry  cells)  with  an  addi- 


tional circuit  switch  on  the  one  side  of  the 
container.  There  are  two  binding  posts 
brought  out  on  the  same  side — one  directly 
connected,  the  other  to  the  circuit  switch, 
as  is  self-evident — for  the  connection  of 
apparatus. 


Another   Style   of    Battery    Switchboard  for 
Connecting  up  Any  Desired  Number  of  Cells 
on  Parallel. 


In  this  Design  of  Battery  Switchboard  the 
Leads  from  the  Cells  Are  Brought  into  the 
Switches  from  the  back  of  the  Panel. 

The  diagrams  in  Figs.  2  and  3  suggest  two 
different  ways  of  connecting  the  switches, 
etc.,  upon  boards,  with  the  battery  wires 
running  in  from  the  back  (not  shown  in 
sketches )  and  connected  to  their  proper 
places,  which  are  marked  by  figures,  each 
representing  one  cell. 

No  doubt,  there  are  several  ways  of 
eliminating  those  many  switches  without 
disturbing  the  above  arrangement  in  the 
least,  such  as  by  using  taps,  switch-points, 
contact  bushings  in  conjunction  with  slid- 
ing blades  or  rods,  respectively,  and  other 
necessary  parts,  but  these  have  in  most 
cases,  to  be  ordered,  if  obtainable  at  all,  or 
made  to  order  in  some  shop,  which  involves 
loss  of  time  and  often  a  respectable  amount 
jof  money. 

The  scheme,  as  it  is  illustrated  and  de- 
scribed here,  will,  after  all,  be  found  to  be 
the  quickest,  simplest  and  least  expensive 
way  of  "getting  there." 


Here  is  a  dynamo-motor  that  any  experi 
menter  can  make  at  practically  no  cost  ex 
cept  a  little  patience  and  work.  All  the 
material  can  be  purchased  for  a  small 
sum.  The  material  required  are  a  tele- 
phone magneto  and  two  telephone 
transformer  coils,  or  about  y±  lb.  No. 
22  magnet  wire.  Also  some  pieces  of 
brass,  a  brass  tube,  and  some  fiber  and 
mica.  Now,  with  all  the  material  at 
hand,  remove  the  two  gear  wheels  on 
the  magneto  and  take  off  the  contact 
parts  on  the  other  end.  The  magneto 
now  appears  as  in  Fig.  1.  Then  take 
one  end  plate  M  off  and  drill  a  r4-inch 
hole  each  side  of  the  bearing  at  cc, 
midway  between  the  bearing  and  edge 
of  plate.  Next  cut  two  pieces  of  brass 
or  copper  of  shape  shown  at  N,  Fig.  2. 
They  measure  about  1%  inch.  Drill  a 
J4-inch  hole  at  c  in  each  and  solder  a 
piece  of  spring  brass  A  to  the  other 
end  at  X.  Then  bend  into  a  right  angle 
at  B.  These  are  the  brushes,  and  they 
fasten  to  M  thru  cc  with  two  battery- 
binding  posts,  which  are  carefully  in- 
sulated from  the  plate  M. 

Remove  the  armature  of  the  mag- 
neto and  cut  away  the  fine  wire  wound 
thereon.  Next  take  off  about  ten  of 
the  segments  or  laminations  H,  to 
make  room  for  the  commutator.  The 
commutator  C  is  made  from  a  piece  of 
brass  tubing  ]/2  inch  long,  which  is 
slightly  larger  than  the  shaft.  Now  cut 
the  tube  in  two  halves  lengthwise,  be- 
ing careful  not  to  bend  it.    Take  a 


Dynaina©  from 

piece  of  mica  and  wrap  it  around  the  shaft 
at  L  until  it  just  fits  the  brass  segments  K. 


Fig  1 


A ig. 2 


Fibre  rings 
to  hold  C 


Fig  3 


Every    Telephone    Magneto    Can    Be    Made    Over,  with 
Slight  Changes,  into  a  First-Rate  "Direct-Current"  Dy- 
namo.   Fine  for  Auto  or  Boat  Lighting  and  Experimental 
Work. 


Shellac  the  mica  to  the  shaft,  and  then 
shellac  the  segments  over  the  mica,  taking 
care  to  leave  a  slot  S  between  the  seg- 
ments on  both  sides.  Two  short  pieces 
ef  fiber  tubing  (rings)  F,  F,  are  then 
slipped  tightly  over  C.  A  tight  fit  is 
necessary.  These  rings  hold  the  brass 
pieces  C  securely.  A  word  of  caution 
here:  Place  the  slot  S  just  past  center 
as  shown.  Then  tie  securely  and  put 
away  to  dry.  When  dry  wind  the  ar- 
mature as  tightly  as  possible  with  the 
magnet  wire  in  the  manner  indicated 
by  arrows.  Wind  an  equal  number  of 
turns  on  each  side  of  the  shaft  and 
solder  the  ends  to  the  segments  of  the 
commutator  at  xx.  The  diagram 
shows  plainly  these  operations.  When 
completed,  give  the  windings  two  coats 
of  shellac  and  let  dry.  After  it  is 
thoroly  dry,  place  a  fiber  washer  on 
each  end  of  the  shaft  and  assemble  as 
originally  found.  Place  a  small  pulley- 
on  the  end  of  the  shaft  that  protrudes 
and  all  is  complete.  If  directions  have 
been  closely  followed  a  nice  little  ma- 
chine will  result.  It  ivill  run  either  as 
a  dynamo  or  motor.  As  a  dynamo  I 
was  able  to  light  4  to  5  small  tungsten 
lamps.  On  4  to  6  volts  it  develops  re- 
markable power.  When  running  as  a 
motor  it  works  better  with  one  of  the 
magnets  removed,  as  this  lessens  the 
strength  of  field  so  that  the  armature 
revolves  more  freely. 
Contributed  bv      W.  E.  LEACH. 
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HOW  TO   CUT  LARGE  BOTTLES. 

I  herewith  submit  a  novel  way  to  cut 
large  glass  bottles  so  as  to  make  jars.  Pro- 
cure a  large  bottle.  If  the  top  is  not  level 
or  tapers  it  can  be  cut  by  the  following 
means:  Pour  water  into,  bottle  within  1 
inch  of  line  where  you  want  to  cut.  Then 
slowly  pour  linseed  oil  in  up  to  the  level 
of   proposed   cut.     Then   a    red-hot  iron 


fieafed  /'ror> 


A  Simple  Way  to  Cut  Off  Large  Glass  Bottles, 
by  Plunging  a  Red-Hot  Iron  Into  an  Oil  and 
Water  Solution  Filling  the  Bottle  Up  to  the 
Line  Where  the  Cut  Is  to  Be  Made. 


plunged  vertically  into  the  oil  will  cause 
the  glass  to  crack  at  the  level  of  the  liquid 
and  leave  an  open  top  jar. 
Contributed  by  GERRAL  EHINGER. 


USEFUL  LABORATORY  INFOR- 
MATION. 

Rain  water  may  be  used  a?  distilled  water, 
provided  it  is  clean. 

Baking  soda  is  sodium  bicarbonate. 

Vinegar  contains  dilute  acetic  acid. 

Common  table  salt  is  sodium  chlorid. 

Rust  from  a  nail  or  other  iron  is  ferric 
oxid. 

Tea  contains  tannic  acid. 

Blackboard  chalk  is  calcium  carbonat. 

Epsom  salts  is  magnesium  sulfate. 

Sugar  of  lead  is  lead  acetat. 

Aqua  fortis  is  nitric  acid. 

Aqua-regia  is  a  mixture  of  nitric  and 
hydrochloric  acids. 

Sal  ammoniac  is  ammonium  chlorid. 

Sal  soda  is  sodium  carbonat. 

"Hypo"  is  sodium  thiosulfate. 

Denatured  alcohol  is  principally  a  mixt- 
ure of  wood  and  grain  alcohol. 

A  porcelain  mortar  or  pestal  makes  an 
excellent  whet-stone. 

Aqua  ammonia  is  ammonium  hydroxid. 

"Lye"  or  caustic  soda  is  sodium  hy- 
droxid. 

Quicklime  is  calcium  oxid;  slacked  lime 
is  calcium  hydroxid. 

German  silver  contains  no  silver. 

Freshly  prepared  ferric  hydroxid  is  an 
antidote  for  arsenic  poisoning. 

The  glue  on  postage  stamps  is  dextrin. 

Quartz  is  silicon  dioxid. 

The  ruby,  saffire  and  others  gems  are 
composed  mainly  of  aluminum  oxid. 

Borax  .is  sodium  borat. 

Salt-petre  is  potassium  nitrat. 

Copperas  is  ferrous  (iron)  sulfate. 

Blue-stone  is  copper  sulfate. 


Hydrochloric  acid  and  ammonium  hy- 
droxid are  solutions  of  a  gas  in  water. 

Oxygen  is  made  by  heating  potassium 
chlorat  with  manganese  dioxid. 

Carbon  dioxid  is  prepared  by  treating 
marble  chips  with  strong  acid. 

Hydrogen  is  prepared  by  treating  zinc 
with  strong  acid. 

Chlorin  is  easily  prepared  by  heating  a 
mixture  of  hydrochloric  acid  and  man- 
ganese dioxid. 

Sulfur  dioxid  is  made  by  burning  sulfur 
in  air. 

Nitrogen  may  be  prepared  by  heating 
ammonium  nitrit. 

Pure  silver  may  be  prepared  by  treating 
silver  nitrat  with  copper. 

The  silver  is  deposited  as  a  gray  powder, 
and  may  be  collected  by  fusing  into  a  solid. 

Contributed  by 

ARTHUR  SILVERBERG. 


SIMPLE  CIRCUIT  INTERRUPTER. 

Small  nails  are  driven  in  a  board  one- 
half  an  inch  apart  and  connected  together 
by  wire.  A  crank  pivoted  in  the  center 
has  a  spring  brass  strip  soldered  to  it.  On 
turning  the  crank  fast  or  slow,  the  circuit 
is  interrupted. 


Simplest   Circuit   Interrupter   Formed   of  a 
Ring  of  Nails,  Against  Which  a  Brass  Spring 
Mounted  on  a  Crank  Is  Turned. 


An    Electric   Bread    Raiser — Simply   Place  a 
32  C.  P.  Incandescent  Lamp  Under  the  Pan 
of    Bread    and    Watch    the  Results. 


ELECTRIC  BREAD  RAISER:— A  box 
of  suitable  size  is  fitted  with  an  air  tight 
cover  and  a  32  candle-power  carbon  lamp 
screwed  in  the  bottom  of  the  box.  The 
shelf  that  the  bread  rests  on  is  made  of 
slats,  spaced  about  two  inches  apart.  This 
is  done  to  allow  the  heat  to  radiate  freely 
in  the  box,  when  the  bread  is  placed  in  it. 
The  method  has  worked  out  well. 

Contributed  by  RICHARD  ANDRESS. 


EXPLOSIVE  GAS  APPARATUS. 

Having  occasion  to  make  hydrogen  gas 
to  explode  in  a  gas  cannon,  I  thought  of  the 
following  idea :  I  secured  an  old  show- 
case bulb  and  broke  the  tip  off.  After  re- 
moving the  filament  (B),  I  fused  a  piece 
of  glass  tubing  on  the  bulb,  as  shown  at 
(A).   Then  I  filled  the  bulb  half  full  of  a 


fy-*  F/g.2 

Explosive  Gas  Experimental  Apparatus  Con- 
structed   of    Show-case    Lamp    with  Tube 
Fused  on  Tip  End. 

sulfuric  acid  solution,  screwed  it  in  a 
socket,  and  clamped  the  whole  on  the  stand, 
as  in  Fig.  2.  By  running  a  piece  of  rubber 
tubing  from  the  tube  to  the  cannon,  I  was 
able  to  get  a  good  explosion.  Care  must 
be  taken  not  to  disturb  the  platinum  ter- 
minals. 
Contributed  by 

N.  KENNETH  MEHAFFIE. 


SILVER  PLATING  WITHOUT  A 
BATTERY. 

Dissolve  about  an  ounce  of  silver  in  two 
ounces  of  nitric  acid.  After  the  silver  is 
all  dissolved  throw  into  it  a  pint  of  water 
and  four  ounces  of  common  salt.  The  salt 
will  precipitate  a  powder  which  is  pure 
silver.  Filter  off  the  water,  or  if  there  is 
no  filter  paper  handy,  pour  off  the  water 
and  repeat  until  all  the  effects  of  the  salt 
have  disappeared.  To  this  white  powder 
add  two  ounces  of  cyanide  of  potassium* 
and  three  ounces  of  hyposulphate  of  soda. 
Now  add  to  all  this  two  quarts  of  pure 
rain  water  and  the  silver  mixture  is  com- 
plete. 

The  plating  is  done  in  the  following  man- 
ner. Hang  the  article  to  be  plated  in  the 
solution  at  the  end  of  a  strip  of  lead  or  if 
more  convenient,  immerse  the  article  in  the 
solution  and  boil  it  for  ten  or  twenty  min- 
utes, according  to  the  thickness  of  the  sil- 
vering desired.  To  obtain  best  results  the 
articles  to  be  plated  must  be  free  from 
grease  and  oil  or  dirt. 

*  This  chemical  is  a  deadly  poison  and  must 
be  handled  with  the  most  care. 

Contributed  by  DAVID  GOODMAN. 


IMITATION  GOLD. 

Take  16  parts  of  platina,  7  parts  copper, 
1  part  zinc,  put  in  covered  crucible,  with 
powdered  charcoal  and  melt  together  till 
the  whole  forms  one.  mass  and  all  are 
thoroly  incorporated.  Or  take  4  oz.  platina, 
3  oz.  silver  and  1  oz.  copper. 

Contributed  by 

NORMAN  LIVINGSTON. 
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Manager,  H  Gemsback 


WINNING  one  war  seems  like  a 
great  accomplishment,  but  win- 
ning two  wars,  one  after  the 
other,  is  a  historic  occurrence  for 
which  we  have  few  counterparts. 
When  on  Nov.  11  the  glad  news  came 
that  the  great  war  had  been  won,  the  world 
once  more  breathed  freely,  and  so  did  the 
American  Radio  Amateur,  who  had  done 
his  "bit"  in  bringing  the  war  to  a  successful 
termination.  But  hardly  was  the  armistice 
signed  than  the  spectre  of  a  new  war — to 
the  amateur — crept  up  over  the  horizon 
threatening  to  take  away  from  him  the 
freedom  for  which  we  had  fought. 

A  nation  may  be  opprest  by  a  relentless 
foe  if  conquered,  or  it  may  be  opprest  in  a 
similar  manner  by  unjust  laws  which  cur- 
tail the  freedom  of  its  people.  Indeed, 
when  it  was  proposed  last  winter  to  take 
away  from  the  American  Radio  Amateur 
the  freedom  of  the  ether,  which  would 
have  deprrved  the  liberties  of  over  300,000 
young  men  in  this  country,  war  was  de- 
clared once  more.  This  war  was  to  the 
knife;  it  was  as  short  as  it  was  decisive. 
But  Right  as  usual  won  over  Alight,  and 
the  American  Radio  Amateur  won  his  war, 
as  the  Allies  won  theirs. 

And,  as  the  Allies  will  win  the  fruits  of 
their  victory  in  the  months  to  come,  so 
will  the  amateurs  reap  the  fruit  of  their 
victory.  Indeed,  the  reaping  has  already 
begun.  On  April  15th  the  ban  on  Radio, 
at  least  for  receiving,  was  officially  taken 
off,  and  a  mighty  shout  went  up  when 
Radio  Amateurs  were  again  permitted  to 
use  the  ether  to  their  hearts'  content.  Altho 
the  ban  for  sending  has  not  been  removed 
at  this  time  of  writing,  the  chances  are  that 
before  the  next  issue  is  in  your  hands  the 
freedom  of  the  ether  will  be  once  more 
restored  completely. 

As  soon  as  the  newspapers  published  the 
welcome  tidings  on  April  15th  that  the  ban 
on  receiving  was  off,  hundreds  of  thou- 
sands of  amateurs  began  dusting  off  their 
sets  and  aerials  blossomed  forth  over  night 
by  the  thousands  to  resume  their  former 
activities  once  more. 

And  wonders  upon  wonders !  When  we 
put  our  sets  away  two  years  ago  we  were 
accustomed  to  hear  nothing  but  the  crisp 
dots  and  dashes  in  flute-like,  staccato 
sounds  coming  from  the  high  power  sta- 
tions which  we  all  had  learned  to  love. 
But  the  war  has  changed  everything — even 
radio,  for  now  the  radio  telephone  has 
come  into  its  own. 

Where  formerly  there  was  nothing  but 
the  tah-de-dah  in  our  phones,  the  ether  is 
now  filled  with  the  human  voice  flung  far 
and  broad  over  the  land — nay,  over  the 
oceans — and  as  the  months  roll  by  the  dots 
and  dashes  will  grow  less  and  less,  and 
the  human  voice  will  come  in  over  our 
aerials  more  and  more,  which  is  as  it 
should  be. 

The  writer  has  always  contended  that 
wireless  telephony  was  the  logical  outcome 
of  radio,  and  in  years  to  come  only  the 
commercial  high  power  stations  will  oper- 
ate their  dots  and  dashes  with  their  high 
speed  machines  where  the  voice  would  not 
be  as  reliable.  But  the  future  of  Radio 
Amateurism   in   this   country   is  centered 
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upon  tha  radio  telephone.  While  no  doubt 
many  of  us  will  still  cling  to  the  dots  and 
dashes,  the  radio  telephone  will  probably 
soon  be  used  in  overwhelming  numbers. 

What  a  wonderful  world  it  will  be  in 
one  or  two  years  hence !  You  will  step 
out  into  the  star-lit  night  and  myriads  of 
voices — noiselessly  and  invisibly — will  fill 
the  air  all  over  the  continent,  flung  thru 
the  ether.  You  will  hear  nothing  and  you 
will  see  nothing.  When  you  sit  on  the  sea- 
shore gazing  fascinated  at  the  beauty  of 

i  i  ,  - 

NAVY  DEPARTMENT 
H       Naval   Communication   Service  S 

Office  of  the  Director. 
Washington,  April  14,  1919.  B 
g|  Editor  Electrical  Experimenter 
jj  Sir: 

=  The  Acting  Secretary  of  the 
-  Navy  authorizes  the  announcement  g 
j  |  that  effective  April  15,  1919,  all  re-  j| 
HI  strictions  are  removed  on  the  use  ^ 
HI  of  radio  receiving  stations  other  than  II 
=  those  used  for  the  reception  of  com-  II 
g  mercial  radio  traffic.  This  applies  |^ 
§§  to  amateur  stations,  technical  and  j|j 
=  experimental  stations  at  schools  == 
ijg  and  colleges,  receiving  stations  H| 
|P  maintained  by  jewelers  or  others  de-  II 
sirous  of  receiving  time  signals,  re-  ^ 
H  ceiving  stations  maintained  by  man-  |g 
§=  ufacturers  of  radio  apparatus,  etc.  g 
=  The  restrictions  on  transmitting  m 
p  stations  of  all  types  are  still  in  ef-  g 
=  feet,  as  are  the  restrictions  on  sta-  II 
=  Hons  operated  regularly  for  the  re-  j=| 
^  ception  of  commercial  radio  traffic.  ^ 
=  Both  of  the  above  classes  of  stations  g| 
§g  will  be  permitted  to  resume  opera-  g 
|P  tion  as  soon  as  the  President  pro-  §H 
=:  claims  that  a  state  of  peace  exists.  g 
H  Attention  is  invited  to  the  fact  g 
H  that  all  licenses  for  transmitting  sta-  S 
p§  tions  have  expired,  and  that  it  will  |=j 
II  be  necessary,  when  peace  is  de-  g 
^  dared,  for  the  owners  of  these  sta-  11 
H  tions.  to  apply  to  the  Department  of  g 
H  Commerce  for  new  licenses. 

Very  respectfully, 
(Signed)  E.  B.  Woodworth,  j| 
=      Commander,  U.  S.  Navy,  Assist-  I| 
Hi  ant  Director  Naval  Communications,  g 

■■■iiii 

The  Above  Is  the  Text  of  the  Official  Notifi- 
cation Restoring  the  Freedom  of  the  Ether 
Once  More.  The  Ban  on  Sending  Is  as  Yet 
not  Lifted.  When  Peace  Is  Declared,  While 
Technically  the  Ban  for  Sending  Will  be  Off, 
It  Should  be  Remembered  That  All  Sending 
Licenses  Have  Been  Cancelled  During  the 
War  and  New  Licenses  Must  Be  Secured 
from  the  Department  of  Commerce.  Address 
the  Office  of  the  Radio  Inspector  at  the  Cus- 
tom House  of  Your  District  for  Further 
Particulars. 

the  tides,  as  they  follow  the  moon,  all  the 
while  the  invisible  and  soundless  voices 
will  be  all  around  you — nay,  even  pass  thru 
your  very  body.  But  when  you  step  in  the 
humble  little  amateur  radio  station  and 
clasp  a  pair  of  receivers  onto  your  ears,  the 
ether  will  be  unlocked  and  all  of  these 
myriads  of  voices  will  be  made  audible  to 


your  ears.  A  perfect  Babel  of  voices  will 
greet  you,  but  by  means  of  your  tuning  de- 
vices you  will  be  able  to  pick  out  the  very 
voice  you  wish  to  listen  to,  tuning  out  all 
the  others. 

It  is  a  glorious  thought  that  we  are  for- 
tunate enough  to  live  in  an  age  where  such 
things  are  possible,  and  we  must  prove 
worthy  of  our  new-gained  liberty,  now 
certain. 

And  the  writer  regrets  to  say  that  be- 
fore the  war  we  did  not  realize  how  for- 
tunate we  were,  and  we  did  not  show  by 
our  actions  that  we  appreciated  the  free- 
dom of  the  ether. 

There  was  constant  bickering  and  quar- 
reling on  the  side  of  the  amateur,  among 
themselves  as  well  as  with  commercial  and 
government  stations.  Profane  talk  took 
place  not  infrequently  thru  the  ether,  and 
many  of  us  annoyed  the  commercial  as 
well  as  the  government  operators  by  "hog- 
ging" the  ether.  Hence,  it  wras  not  surpris- 
ing that  the  government  tried  to  pass  laws 
to  curb  the  amateurs  and  curtail  their 
liberties. 

If  Radio  Amateurism  is  to  prevail  in 
the  new  era,  the  amateurs  must  stop  their 
former  nonsense  and  must  settle  down 
strictly  to  business.  They  can  and  should 
receive  all  they  want  to  their  hearts'  con- 
tent. They  can  and  will  listen  very  shortly 
to  President  Wilson's  voice  when  he  speaks 
to  us  from  the  "George  Washington," 
where  everybody  is  free  to  listen  in.  Ama- 
teurs can  listen  in  to  their  hearts'  delight, 
whether  it  be  to  wireless«telephone  or  wire- 
less telegraph.  But  when  it  comes  to  send- 
ing, we  must  mend  our  ways.  If  we  do 
not,  laws  will  be  past  sooner  or  later  to 
curtail  our  entire  liberties,  and  here  the 
writer  desires  to  make  an  important  sug- 
gestion. 

There  are  now  a  good  many  Radio  Clubs 
and  Associations  all  over  the  country.  We 
cannot  have  too  many.  The  suggestion  is 
that  every  club  and  every  association  should 
appoint  one  or  a  number  of  expert  ama- 
teurs to  listen  in  nightly  to  messages  that 
are  violating  the  common  rules,  either  by 
profane  language,  by  "hogging"  the  ether, 
by  Q.  R.  M.  or  by  wilful  interference.  The 
offender  should  be  sought  out  and  promptly 
warned,  and  should  he  repeat  his  offense  a 
second  time,  he  should  be  promptly  re- 
ported to  the  Radio  Inspector  of  the  dis- 
trict, and  the  various  publications  cater- 
ing to  the  amateurs  should  be  notified.  A 
sworn  statement  relating  the  offense  should 
be  submitted  to  the  publications,  who  will 
pledge  themselves  to  publish  the  name  of 
the  offender. 

The  Electrical  Experimenter,  for  one, 
will  be  glad  to  publish  such  names  regu- 
larly, and  it  is  believed  that  such  measures 
will  do  more  than  anything  else  to  increase 
the  prestige  of  radio  amateurism  in  the 
United  States,  and  take  it  out  of  the 
school-boy  class.  There  is  little  doubt  that 
if  we  follow  .-such  procedures  Radio  Ama- 
teurism in  the  United  States  will  become 
one  of  the  great  institutions  of  this  coun- 
try. We  must  show  the  world  that  we 
amateurs  are  serious-minded  and  do  not 
use  one  of  the  greatest  inventions  for  a 
{Continued  on  page  174) 
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this  article  Dr.  Tesla  proves  conclusively  by  theory  and  experiment  that  all  the  kinetic  energy  of  a  rotating  mass  is  purely  transla- 
tional  and  that  the  moon  contains  absolutely  no  rotational  energy,  in  other  words,  does  not  rotate  on  its  axis. — Editor. 


I 


N  revising  my  article  on  "The  Moon's 
Rotation",  which  appeared  in  the  April 
issue  of  the  Electrical  Experimenter, 
I  appended  a  few  remarks  to  the  orig- 
inal text  in  further  support  and  eluci- 


Fig.  1.  In  Determining  the  Kinetic  Energy 
of  a  Rotating  Mass,  This  Figure  Shows  the 
Selection  of  a  Number  of  Points  Taken  With- 
in the  Straight  Rod  or  Mass  M.  at  Successive 
Distances  from  the  Axis  of  Rotation  O, 
Knowing  These  Values  and  the  Speed  of  Ro- 
tation the  Kinetic  Energy  of  the  Mass  Is 
Readily  Computed. 

dation  of  the  theory  advanced.  Due  to  the 
printer's  error  these  were  lost  and,  in  con- 
sequence, I  found  it  necessary  to  forward 
another  communication  which,  unfortunate- 
ly, was  received  too  late  for  embodiment  in 
the  May  number.  Meanwhile  many  letters 
have  reached  me  in  which  certain  phe- 
nomena presented  by  rotating  bodies,  as  the 
moon's  librations  of  longitude,  are  cited  as 
evidences  of  energy  due  to  spinning  motion, 
i.  e.,  proofs  of  axial  rotation  of  the  satellite 
in  the  true  physical  sense.  I  trust  that  the 
following  amplified  statement  will  meet  all 
of  the  objections  raised  and  convert  to  my 
views  those  who  are  still  unconvinced. 

The  kinetic  energy  of  a  rotating  mass 
can  be  determined  in  four  ways  which  are 
illustrated  in  diagrams,  Figs.  I,  2,  3  and  4 
and  may  be  found  more  or  less  suitable. 

Referring  to  Fig.  1,  the  method  consists 
in  selecting  judiciously  a  number  of  points 
as  Oi,  o2,  03,  etc.,  within  the  straight  rod  or 
mass  M,  respectively  at  distances  r,,  r2,  r3, 
etc.,  from  the  axis  of  rotation  0  and  cal- 
culating the  square  root  of  the  mean  square 
of  these  distances.  Its  value  being  Rs,  de- 
noted radius  of  gyration,  the  effective  ve- 
locity of  the  mass  at  n  revolutions  per  sec- 
ond will  be  Ve  =  27rRw-n  and  its  kinetic 
energy  E  =  y,  M  V/  =  y2  M  (2  7rRgn)2. 

In  Fig.  2  the  mass  M,  rotating  n  times 
per  second  about  an  axis  0  at  right  angles 
to  the  plane  of  the  paper,  is  divided  into 
numerous  elements  or  small  parts,  most 
conveniently  very  thin  concentric  laminae, 
as  li,  12,  Is,  etc.,  at  distances  r,,  r»,  r3,  etc., 
from  0.  Since  the  kinetic  energy  of  each 
part  is  equal  to  half  the  product  of  its  mass 
and  the  square  of  the  velocity,  the  sum  of  all 
these  elemental  energies  E  =  y2  2  m  V2  = 

J/2  nix  V!2  +  V2  m,  V22  +  y2  m3  V32  +  

=  Y2  m1  (2jrrin)2  +  y2  m,  (2  Trr.n)2  +  y2 
m3  (2  7rr3n)2  -f-  

A  different  form  of  expression  for  the 
energy  of  a  rotating  body  may  be  obtained 
by  determining  its  moment  of  inertia.  For 
this  purpose  the  mass  M  (in  Fig.  3),  ro- 
tating n  times  per  second  about  an  axis  0, 
is  separated  into  minute  parts,  as  mi,  m2,  m3, 
etc.,  respectively  at  distances  ri,  r2,  r3,  etc., 
from  the  same.  The  sum  of  the  products 
of  all  these  small  masses  and  the  squares 


of  their  distances  is  the  moment  of  inertia 
I,  and  then  E  =  y2  I  o2,  <•>  =  2  w  n  being 
the  angular  velocity. 

It  is  obvious  that  in  all  these  instances 
many  points  or  elements  will  be  required 
for  great  accuracy  but,  as  a  rule,  very  few 
are  sufficient  in  practice. 

Still  another  way  to  compute  the  kinetic 
energy  is  illustrated  in  Fig.  4,  in  which  case 
the  quantity  I  is  given  in  terms  of  the  mo- 
ment of  inertia  L  about  another  axis  paral- 
lel to  0  and  passing  thru  the  center  of 
gravity  C  of  mass  M.  In  conformity  with 
this  the  energy  of  motion  E  =  y2  M  V2  + 
y2  lc  w2  in  which  equation  V  is  the  velocity 
of  the  center  of  gravity. 

The  preceding  is  deemed  indispensable  as 
I  note  that  the  correspondents,  even  those 
who  seem  thoroly  familiar  with  mechanical 
principles,  fail  to  make  a  distinction  be- 
tween theoretical  and  physical  truths  which 
is  essential  to  my  argument. 

In  estimating  the  kinetic  energy  of  a  ro- 
tating mass  in  any  of  the  ways  indicated 
we  arrive,  thru  suitable  conceptions  and 
methods  of  approximation,  at  expressions 
which  may  be  made  quantitatively  precise 
to  any  desired  degree,  but  do  not  truly  de- 


Fig.  3.  Another  Form  of  Expression  for  the 
Energy  of  a  Rotating  Body  May  Be  Obtained 
by  Determining  Its  Moment  of  Inertia.  Here 
the  Mass  M  is  Subdivided  Into  Minute  Parts 
m„  m»,  m3,  ....  etc.  The  Sum  of  the  Prod- 
ucts of  These  Masses  and  the  Squares  of 
Their  Distances  Is  the  Moment  of  Inertia, 
Which  with  the  Angular  Speed,  Gives  the 
Kinetic  Energy  E. 

fine  the  actual  condition  of  the  body.  To 
illustrate,  when  proceeding  according  to  the 
plan  of  Fig.  1,  we  find  a  certain  hypothetical 
velocitv  with  which  the  entire  mass  should 


move  in  order  to  contain  the  same  energy, 
a  state  wholly  imaginary  and  irreconcilable 
with  the  actual.  Only,  when  all  particles  of 
the  body  have  the  same  velocity,  does  the 


Fig.  4.  In  this  Case  the  Motion  is  Resolved 
Into  Two  Separate  Components — One  Trans- 
lational  About  O  and  the  Other  Rotational 
About  C.  The  Total  Kinetic  Energy  of  the 
Mass  Equals  the  Sum  of  These  Two  Energies. 


Fig.  2.  In  This  Case  the  Mass  M,  Rotating 
n  Times  Per  Second,  About  An  Axis  O,  Is 
Divided  Into  Numerous  Elements  or  Small 
Parts  at  Various  Radii  from  O.  Knowing  the 
Kinetic  Energy  of  Each  Part,  the  Whole 
Kinetic  Energy  of  the  Mass  Is  Easily  Deter- 
mined by  Taking  a  Summation  of  the  Indi- 
vidual Quantities. 

product  y>  M  V2  specify  a  physical  fact  and 
is  numerically  and  descriptively  accurate. 
Still  more  remote  from  palpable  truth  is 
the  equation  of  motion  obtained  in  the 
manner  indicated  in  Fig.  4,  in  which  the 
first  term  represents  the  kinetic  energy  of 
translation  of  the  body  as  a  whole  and  the 
second  that  of  its  axial  rotation.  The  for- 
mer would  demand  a  movement  of  the  mass 
in  a  definite  path  and  direction,  all  particles 
having  the  same  velocity,  the  latter  its  simul- 
taneous motion  in  another  path  and  direc- 
tion, the  particles  having  different  velocities. 
This  abstract  idea  of  angular  motion  is 
chiefly  responsible  for  the  illusion  of  the 
moon's  axial  rotation,  which  I  shall  en- 
deavor to  dispel  by  additional  evidences. 

With  this  object  attention  is  called  to 
Fig.  5  showing  a  system  composed  of  eight 
balls  M,  which  are  carried  on  spokes  S, 
radiating  from  a  hub  H,  rotatable  around 
a  central  axis  0  in  bearings  supposed  to  be 
frictionless.  It  is  an  arrangement  similar 
to  that  before  illustrated  with  the  exception 
that  the  balls,  instead  of  forming  parts  of 
the  spokes,  are  supported  in  screw  pivots  s, 
which  are  normally  loose  but  can  be  tight- 
ened so  as  to  permit  both  free  turning  and 
rigid  fixing  as  may  be  desired.  To  facili- 
tate observation  the  spokes  are  provided 
with  radial  marks  and  the  lower  sides  of 
the  balls  are  shaded.  Assume,  first,  that 
the  drawing  depicts  the  state  of  rest,  the 
balls  being  rotatable  without  friction,  and 
let  an  angular  velocity  »  =  2  "  n  be  im- 
parted to  the  system  in  the  clockwise  direc- 
tion as  indicated  by  the  long  solid  arrow. 
Viewing  a  ball  as  M,  its  successive  positions 
1,  2,  3 — 8  in  space,  and  also  relatively  to 
the  spoke,  will  be  just  as  drawn,  and  it 
is  evident  from  an  inspection  of  the  dia- 
gram that  while  moving  with  the  angular 
velocity  w  about  0,  in  the  clockwise  direc- 
tion, the  ball  turns,  with  respect  to  its  axis, 
at  the  same  angular  velocity  but  in  the  op- 
position direction,  that  of  the  dotted  ar- 
row. The  combined  result  of  these  two 
motions  is  a  translatory  movement  of  the 
ball  such  that  all  particles  are  animated 
with  the  same  velocity  V,  which  is  that  of 
its  center  of  gravity.  In  this  case,  granted 
that  there   is   absolutely   no   friction  the 
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kinetic  energy  of  each  ball  will  be 
given  by  the  product  of  ^  M  V2  not 
approximately,  but  with  mathematical 
rigor.  If  now  the  pivots  are  screwed 
tight  and  the  balls  fixt  rigidly  to  the 
spokes,  this  angular  motion  relatively 
to  their  axes  becomes  physically  im- 
possible and  then  it  is  found  that  the 
kinetic  energy  of  each  ball  is  in- 
creased, the  increment  being  exactly 
the  energy  of  rotation  of  the  ball  on 
its  axis.  This  fact,  which  is  borne 
out  both  by  theory  and  experiment,  is 
the  foundation  of  the  general  notion 
that  a  gyrating  body — in  this  instance 
ball  M- — presenting  always  the  same 
face  towards  the  center  of  motion, 
actually  rotates  upon  its  axis  in  the 
same  sense,  as  indicated  by  the  short 
full  arrow.  But  it  does  not  tho  to 
the  eye  it  seems  so.  The  fallacy  will 
become  manifest  on  further  inquiry. 

To  begin  with,  observe  that  when 
a  mass,  say  the  armature  of  an  elec- 
tric motor,  rotating  with  the  angular 
velocity  <>>,  is  reversed,  its  speed  is 
—  w  and  the  difference  w  —  ( —  o.-) 
=  2".  Now,  in  fixing  the  ball  to  the 
spoke,  the  change  of  angular  velocity 
is  only  w ;  therefore,  an  additional 
velocity  «  would  have  to  be  imparted 
to  it  in  order  to  cause  a  clockwise 
rotation  of  the  ball  on  its  axis  in  the 
true  significance  of  the  word.  The 
kinetic  energy  would  then  be  equal  to 
the  sum  of  the  energies  of  the  translatory 
and  axial  motions,  not  merely  in  the  ab- 
stract mathematical  meaning,  but  as  a  phy- 
sical fact.  I  am  well  aware  that,  according 
to  the  prevailing  opinion,  when  the  ball  is 
free  on  the  pivots  it  does  not  turn  on  its 
axis  at  all  and  only  rotates  with  the  angu- 
lar velocity  of  the  frame  when  rigidly  at- 


Fig.  5.  This  Diagram  Represents  a  System  Composed  of 
8  Balls  M,  Carried  on  Spokes  S,  and  Rotating  Around 
Center  O.  The  Balls  Are  Freely  Rotatable  on  Pivots 
Which  Can  Be  Tightened.  With  This  Model  the  Fallacy 
of  the  Moon's  Rotation  on  Its  Axis  Is  Demonstrable. 


Fig.   6.     Diagram    Showing    a    Ball  Having 
Mass  M,  of  Radius  r,  Rotating  About  Center 
O,  and  Used  in  the  Theoretical  Analysis  of 
.  •  the  Moon's  Motion. 


tached  to  the  same,  but  the  truth  will  ap- 
pear upon  a  closer  examination  of  this 
kind  of  movement. 

Let  the  system  be  rotated  as  first  assumed 
and  illustrated,  the  balls  being 
perfectly  free  on  the  pivots,  and 
imagine  the  latter  to  be  gradu- 
ally tightened  to  cause  friction 
slowly  reducing  and  finally  pre- 
venting the  slip.  At  the  outset 
all  particles  of  each  ball  have 
been  moving  with  the  speed  of 
its  center  of  gravity,  but  as  the 
bearing  resistance  asserts  itself 
more  and  more  the  translatory 
velocity  of  the  particles  nearer 
to  the  axis  0  will  be  diminishing, 
while  that  of  the  diametrically 
opposite  ones  will  be  increasing, 
until  the  maxima  of  these 
changes  are  attained  when  the 
balls  are  firmly  held.  In  this  op- 
eration we  have  thus  deprived 


those  parts  of  the  masses  which  are  nearer 
to  the  center  of  motion,  of  some  kinetic  en- 
ergy of  translation  while  adding  to  the  en- 
ergy of  those  which  are  farther  and,  obvi- 
ously, the  gain  was  greater  than  the  loss  so 
that  the  effective  velocity  of  each  ball  as  a 
whole  was  increased.  Only  so  have  we  aug- 
mented the  kinetic  energy  of  the  system,  not 
by  causing  axial  rotation  of  the  balls.  The 
energy  E  of  each  of  these  is  solely  that  of 
translatory  movement  with  an  effective  ve- 
locity Ve  as  above  defined  such  that  E  = 
y2  M  Ve2.  The  axial  rotations  of  the  ball  in 
either  direction  are  but  apparent ;  they  have 
no  reality  whatever  and  call  for  no  mechani- 
cal effort.  It  is  merely  when  an  extraneous 
force  acts  independently  to  turn  the  whirl- 
ing body  on  its  axis  that  energy  comes  into 
play.  Incidentally  it  should  be  pointed  out 
that  in  true  axial  rotation  of  a  rigid  and 
homogenous  mass  all  symmetrically  situated 
particles  contribute  equally  to  the  momen- 
tum which  is  not  the  case  here.  That  there 
exists  not  even  the  slightest  tendency  to 
such  motion  can,  however,  be  readily  estab- 
lished. 

For  this  purpose  I  would  refer  to  Fig.  6 
showing  a  ball  M  of  radius  r,  the  center  C 
of  which  is  at  a  distance  R  from  axis  0  and 
which  is  bisected  by  a  tangential  plane  pp  as 
indicated,  the  lower  half  sphere  being  shaded 
for  distinction.  The  kinetic  energy  of  the 
ball  when  whirled  n  times  per  second  about 
0  is  according  to  the  first  form  of  expression 
E  =  y2  M  Ve2  =  y2  M  (2  ttR„  n)2,  M  being 
the  mass  and  Rs  the  radius  of  gyration.  But, 
as  explained  in  connection  with  Fig.  4,  we 
have  also  E=^MV!+/2b  o>2,V  =  2irRn 
being  the  velocity  of  the  center  of  gravity 
C  and  Ic  the  moment  of  inertia  of  the  ball, 


about  the  parallel  axis  passing  thru 
C  and  equal  to  %  M  i2  so  that  E  = 
!/2M(2irRn)!+/5Mr!(2»  n)s. 
Neither  of  these  two  expressions  for 
E  describes  the  actual  state  of  the 
body  but  the  first  is  certainly  prefer- 
able conveying,  as  it  does,  the  idea  of 
a  single  motion  instead  of  two,  one 
of  which  moreover  is  devoid  of  ex- 
istence. I  shall  first  undertake  to 
demonstrate  that  there  is  no  torque 
or  rotary  effort  about  center  C  and 
that  the  kinetic  energy  of  the  sup- 
posed axial  rotation  of  the  ball  is 
mathematically  equal  to  zero.  This 
makes  it  necessary  to  consider  the 
two  halves  separated  by  the  tangen- 
tial plane  pp  wholly  independent  from 
one  another.  Let  Ci  and  c2  be  their 
centers  of  gravity,  then  Co  =  Cc2 

—  3/i  r.  In  order  to  ascertain  the 
kinetic  energy  of  the  hemispheres  we 
have  to  find  their  radii  of  gyration 
which  can  be  done  by  determining  the 
moments  of  inertia  Io  and  Ic2  about 
parallel  axes  passing  thru  o  and  C2. 
Complex  calculation  will  be  avoided 
by  remembering  that  the  moment  of 
inertia  of  either  one  of  the  half 
spheres  about  an  axis  thru  C  is  Ic 

—  V*  X  Vs  M  r2,  =  y  M  r2,  and 
since  M  —  2  m,  Ic  =  Ys  m  r2.  This 
can  be  exprest  in  terms  of  the  mo- 
ments Ici  and  Ic2 ;  namely,  Ic  =  Li  + 
m  (Yi  r)2=  La+  m  r)2.  Hence 
Ic2  =  IC  —  m  (3/s  r)2  =  %  m  r2  — 

9/64  m  r2  =  83/320  m  r2.  Following  the 
same  rule  the  moments  of  inertia  of  the 
half  spheres  about  the  axis  passing  thru  the 
center  of  motion  0  can  be  found.  Designating 
the  moments  for  the  upper  and  lower  halves 
of  the  ball,  respectively,  I01  and  Io  we 
have  I0i  =  m  (R  +  3/8  r)2  +  L*  =  m  (R 
i4  r)2  +  83/320  m  r2  and  Ir>  =  m  (  R 


Ici  = 


Fig.  7.  Here  Two  Masses  m-m,  Are  Con- 
sidered as  Condensed  Into  Points,  Attached 
to  Weightless  Strings  of  Different  Radii.  If 
Both  Strings  Are  Cut,  and  the  Masses  Con- 
sidered as  Joined,  Then  There  Will  Be  No 
Rotation  About  the  Common  Center  of 
Gravity. 

—  3/s  r)2  +  Ic2  =  m  (R-3/8r):  +  83/320 
m  r2.  Thus  for  the  upper  half  sphere  the 
radius  of  gyration  Rgi  = 


Fig.  8 


Io. 


(R  +  H  r)2 


+  83/320 


and  for  the  lower  one  Rt 


02 


;__  (R 


Fig.  8.  To  Make  the  Problem  Shown  in  Fig.  7  Clear,  Imagine  Two 
Rifle  Barrels  Parallel  to  Each  Other.  If  Two  Balls  M-M  Are  Fired 
Simultaneously,  Joined  by  a  Theoretical  Bond,  They  Will  Revolve 
About  Their  Common  Center  of  Gravity,  Proving  That  the  Moon 
Possesses  Only  Kinetic  Energy  of  Translation. 


-  Y%  r)2 
+  83/320  r2 


These  are  the  distances  from 
center  0,  at  which  the  masses  of 
the  half  spheres  may  be  con- 
centrated and  then  the  algebraic 
sum  of  their  energies — which  are 
wholly  translatory  those  of  axial 
rotation  being  nil — will  be  exact- 
ly equal  to  the  total  kinetic  en- 
ergy of  the  ball  as  a  unit.  The 
(Continued  on  page  156) 


/ 


134 


ELECTRICAL  EXPERIMENTER 


June,  1919 


RADIO  DEPARTMENT 


Early  in  Nikola  Tesla's  Researches — in  Fact  as  Far  Back  as  1892 — He  Discovered  a  Most  Peculiar  and  Wonderful  Vacuum  Bulb  Phenom- 
ena. The  Effect  was  That,  Under  Certain  Critical  Conditions,  This  Bulb  Would  Cause  a  Ray  to  Be  Shot  off  in  the  Manner  Shown,  Which 
Ray  Would  Revolve  or  Oscillate  Under  the  Influence  of  a  H igh- Frequency  Current  and  in  Synchrony  with  It.    By  Utilizing  This  Principle, 
Dr.  Tesla  Believes  It  is  Possible  to  Produce  a  Radio  Detector  More  Sensitive  Than  the  Audion  or  Fleming  Valve. 

IN  the  May  issue  in  his  article,  "True 
Wireless,"  Nikola  Tesla  mentions  the 
forerunner  of  the  Audion,  a  Vacuum 
Bulb,  which  he  used  in  his  earlier  ex- 
periments. 

We  have  been  in  receipt  of  numerous  let- 
ters from  many  individuals  interested  in 
this  bulb  who  desire  further  particulars  as 
to  its  operation,  etc. 

Accordingly,  we  publish  herewith  some 
excerpts  from  a  lecture  by  Dr.  Tesla  de- 
livered before  the  Institution  of  Electrical 
Engineers  and  Roval  Institution,  London, 
February,  1892. 

"I  think  it  best  at  this  juncture  to  bring 
before  you  a  phenomenon,  observed  by  me 
some  time  ago,  which  to  the  purely  scien- 
tific investigator  may  perhaps  appear  more 
interesting  than  any  of  the  results  which  I 
have  the  privilege  to  present  to  you  this 
evening. 

"It  may  be  quite  properly  ranked  among 
the  brush  phenomena — in  fact,  it  is  a  brush, 
formed  at,  or  near,  a  single  terminal  in  high 
vacuum. 

"In  bulbs  provided  with  a  conducting  ter- 


minal, tho  it  be  of  aluminum,  the  brush 
has  but  an  ephemeral  existence,  and  cannot, 
unfortunately,  be  indefinitely  preserved  in 
its  most  sensitive  state,  even  in  a  bulb  de- 
void of  any  conducting  electrode.  In  study- 
ing the  phenomenon,  by  all  means  a  bulb 
having  no  leading-in  wire  should  be  used. 
I  have  found  it  best  to  use  bulbs  con- 
structed as  indicated  in  Figs.  1  and  2. 

"In  Fig.  1  the  bulb  comprises  an  incan- 
descent lamp  globe  L,  in  the  neck  of  which 
is  sealed  a  barometer  tube  b,  the  end  of 
which  is  blown  out  to  form  a  small  sphere 
s.  This  sphere  should  be  sealed  as  closely 
as  possible  in  the  center  of  the  large  globe. 
Before  sealing,  a  thin  tube  f,  of  aluminum 
sheet,  may  be  slipt  in  the  barometer  tube, 
but  it  is  not  important  to  employ  it. 

"The  small  hollow  sphere  s  is  filled  with 
some  conducting  powder,  and  a  wire  w  is 
cemented  in  the  neck  for  the  purpose  of 
connecting  the  conducting  powder  with  the 
generator. 

"The  construction  shown  in  Fig.  2  was 
chosen  in  order  to  remove  from  the  brush 
any  conducting  body  which  might  possibly 


affect  it.  The  bulb  consists  in  this  case  of 
a  lamp  globe  L,  which  has  a  neck  n,  pro- 
vided with  a  tube  b  and  small  sphere  s, 
sealed  to  it,  so  that  two  entirely  indepen- 
dent compartments  are  formed,  as  indicated 
in  the  drawing.  When  the  bulb  is  in  use 
the  neck  n  is  provided  with  a  tinfoil  coat- 
ing, which  is  connected  to  the  generator 
and  acts  inductively  upon  the  moderately 
rarefied  and  highly  conducting  gas  inclosed 
in  the  neck.  From  there  the  current  passes 
thru  the  tube  b  into  the  small  sphere  s, 
to  act  by  induction  upon  the  gas  contained 
in  the  globe  L. 

"It  is  of  advantage  to  make  the  tube  t 
very  thick,  the  hole  thru  it  very  small,  and 
to  blow  the  sphere  j  very  thin.  It  is  of 
the  greatest  importance  that  the  sphere  s 
be  placed  in  the  center  of  the  globe  L. 

"Figs.  3,  4,  5,  indicate  different  forms,  or 
stages,  of  the  brush.  Fig.  1  shows  the  brush 
as  it  first  appears  in  a  bulb  provided  with  a 
conducting  terminal ;  but,  as  in  such  a  bulb 
it  very  soon  disappears — often  after  a  few 
minutes — I  will  confine  myself  to  the  de- 
(Continued  on  page  179) 
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EF.  W.  ALEXANDERSON,  con- 
sulting engineer  and  radio  expert, 
related  before  a  large  gathering  of 
leading  American  radio  experts, 
at  the  April  meeting  of  the  In- 
stitute of  Radio  Engineers  held  in  New 
York  City,  how  Yankee  ingenuity  over- 
came German  efficiency  in  the  battle  to 
control  the  air  by  wireless  during  the  war. 
As  in  the  fighting  on  land  and  sea, 
the  Americans  won  ! 

The  Germans  installed  powerful 
wireless  apparatus  at  strategic 
points,  and  blocked  communication 
with  a  barrage  of  meaningless  mes- 
sages that  interfered  with  the  send- 
ing and  receiving  of  important 
messages.  Something  had  to  be 
done,  and  when  the  American  Navy 
unfurled  its  battle  flag  in  foreign 
seas  it  overcame  the  German  inter- 
ference with  the  wireless,  and  so 
made  a  remarkable  stride  in  the 
science  of  aerial  communication. 

Mr.  Alexandersoh  was  one  of  the 
engineers  who  perfected  the  bar- 
rage receiver,  as  the  device  is 
termed.  This  invention  permits  an 
operator  to  tune  out  the  powerful 
messages  sent  from  points  near  at 
hand,  and  pick  out  of  the  clashing 
of  radio  waves  the  message  sent 
from  greater  distances.  In  a  word, 
he  can  isolate  all  messages  except 
the  one  he  desires  to  hear. 

The  problem  of  combating  the 
barrages  of  senseless  messages  be- 
came serious  as  the  war  wore  along. 
It  was  rather  disconcerting  to  an 
Allied  operator  receiving  an  impor- 
tant message  to  have  something  like 
this  break  in  on  him — "Don't  eat 
apple  pie  on  Thursday.  Yours  till 
the  watch  on  the  Rhine  stops.  Gott 
mit  Uns,"  yet  it  was  just  such  mes- 
sages that  literally  flooded  the  air 
when  the  wireless  of  the  Allies  was  work- 
ing. 

Mr.  Alexanderson  explained  two  new  de- 
vices at  this  lecture — the  first,  the  "bridge 
receiver,"  which  permits  the  speaker  in  a 
radiotelephone  communication  to  break  in 
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on  the  second  party  at  any  time,  and  the 
wonderfully  clever  radio  "barrage  receptor." 


Alexanderson  Radio  Receiver — "Barrage"  Section. 

The  first  invention,  the  "bridge  receptor," 
gives  to  wireless  telephony  the  same  effi- 
ciency as  the  ordinary  telephone.  It  enables 
the  user  to  'interrupt  the  person  he  is  talk- 
ing with  without  manipulating  any  appa- 
ratus.   It  will  make  it  possible  in  the  early 


future  for  a  subscriber  to  converse  with 
another  subscriber  in  Europe  while  using 
the  ordinary  telephone  installed  in  his  home. 
He  also  will  be  able  to  speak  to  friends  on 
ships  in  midocean. 

The  object  of  this  development  was  briefly 
to  provide  means  for  neutralizing  the  over- 
whelming intensity  of  the  transmitted  sig- 
nal so  as  to  make  the  receiving  set  sensi- 
tive to  the  faint  impulses  of  the 
distant  signal.  Popularly  speaking, 
the  corresponding  equivalent  in 
sound  waves  would  be  to  have  an 
ear  which  could  be  so  adjusted  that 
a  person  could  stand  close  to  a 
steam  whistle  without  hearing  the 
whistle,  but  listen  to  a  person  speak- 
ing from  a  distance  of  a  few  hun- 
dred feet  (about  a  hundred  meters). 
A  successful  solution  of  this  prob- 
lem was  found  as  described.  This 
method  of  reception  which  is  char- 
acterized by  a  static  bridge  neutrali- 
zation may  be  properly  classified  as 
the  "bridge  receiver." 

The  Barrage  Receiver. 

During  the  war  the  same  problem 
presented  itself  again  in  a  form 
which  called  for  a  new  solution. 
Distances  are  only  relative,  and  a 
steam  whistle  located  in  Germany 
might  make  such  a  noise  that  it 
would  completely  drown  out  both 
in  England  and  France  the  sound 
of  the  voice  calling  from  America. 
To  find  a  way  to  counteract  such 
a  continuance  was  seriously  con- 
sidered by  the  Inter-Allied  confer- 
ence in  February,  1918 ;  and  appeals 
for  a  solution  were  conveyed  to  the 
author  by  the  French  representative 
in  this  country,  Lieut.  Paternot. 
The  solution  to  this  problem,  which 
was  adopted  by  the  American  as 
well  as  the  French  government  after 
the  first  demonstration,  has  become  known 
as  the  "barrage  receiver."  This  name 
appears  appropriate  because  the  word 
"barrage"  has  not  only  the  military  mean- 

(Continued  on  page  171) 
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System  of  Duplex  Radiotelephony  with  Inductive  Neutralization  Described  by  Mr. 
Alexanderson  Before  the  Institute  of  Radio  Engineers.  M — Magnetic  Amplifier;  A — 
Alternator;    T — Neutralization   Transformer;    E — Exposure   Condenser;    F — Frequency 

Trap;   D — Detector. 
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 Magnetic  loop  area^'  ■  so% 

 Barrage  receiver  area  -■  7-!I£ 

Fig.   3.     Relative   Directive    Reception  with 
Different   Types   of    Receiving  Systems. 
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SINCE  the  publication  of  the  original 
article  on  the  Rogers  Underground 
Wireless  System,  published  in  the 
March,  1919,  issue  of  the  Electrical 
Experimenter,  the  Editors  have  been 
literally  besieged  by  hundreds  and  thou- 
sands of  letters  from  radio  experimenters 
in  all  parts  of  the  world,  asking  for  data 
on  the  construction  of  Rogers  underground 
aerials  suited  to  the  requirements  of  the 
Wireless  Amateur.  The  original  article 
contained  a  great  deal  of  valuable  data, 
which  should  be  carefully  read  and 
digested  by  every  radio  man, 
whether  he  be  a  student  or  a  pro- 
fessional. In  the  present  article  an 
effort  has  been  made  to  answer 
some  of  the  questions  which  have 
seemed  to  annoy  the  average  radio 
"bug"  considerably,  • — ■  especially 
those  residing  in  cities  where  it  is 
difficult  and  frequently  impossible 
to  bury  an  aerial  longer  than  a 
few  feet.  We  may  say  right  here, 
that  for  those  experimenters  so 
situated,  there  is  a  solution,  or  in 
fact,  two  solutions,  namely — to  use 
a  spiral  antenna,  such  as  has  been 
tried  out  successfully  in  U.  S. 
Naval  tests  on  the  Rogers  System, 
and  which  spirals  may  be  buried 
in  the  ground  a  few  feet,  or  placed 
in  a  well  or  other  body  of  water ; 
and  secondly,  for  the  experimenter 
who  is  not  allowed  to  disfigure  an 
apartment  house  or  other  preten- 
tious dwelling  with  an  ugly  look- 
ing aerial,  there  is  the  newly 
developed  loop  antenna,  which  can 
be  used  right  in  the  radio  room. 
Indoor  aerials  have  been  greatly 
perfected  during  the  war,  and  now 
by  means  of  greatly  improved" and 
highly  sensitive  wireless  receiving 
instruments  and  amplifiers  avail-  showing 
able,  particularly  those  using  au-  Receivin 
dions  as  detectors  and  amplifiers, 
they  are  excellent,  and  satisfac- 
tory results  are  obtainable  by  means  of  a 
concentrated  loop  or  spiral  antenna,  small 
enough  to  be  placed  in  the  radio  laboratory. 

For  the  present,  we  will  listen  to  the 
sound  advice  given  by  our  mutual  friend, 
Mr.  James  Harris  Rogers,  on  some  of  the 
practical  outstanding  features  of  his  under- 
ground system,  used  in  conjunction  with 
straight-away  single  wire  underground 
aerials,  as  well  as  loop  aerials.  Among 
other  things,  Mr.  Rogers  has  the  following 
to  say  regarding  the  installation  of  simple 
underground  aerials  : 

Mr.  Rogers  Talks  to  the  Amateurs. 

"The  first  installation  of  my  under- 
ground antenna  was  made  in  the  woods 
about  a  mile  from  mv  laboratorv  and  con- 
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sisted  in  burying  wires  in  the  earth ;  the 
wires  radiated  from  the  station  as  the 
spokes  of  a  wheel, — some  wire  bare  and 
some  insulated;  their  lengths  varied  from 
200  to  1,000  feet.    (See  Fig.  1). 


to  each  other,  signals  are  heard  from  any 
direction.     (Fig.  4). 

"The  system  works  best  in  fresh  water 
or  very  wet  earth.  The  primary  circuit 
should  have  a  variable  condenser  (.001  m.f. 
or  higher  capacity)  in  series.  When  insu- 
lated wires  are  covered  with  metal,  lead, 
iron,  etc.,  some  remarkable  results  are  ob- 
tained. These  wires  may  be  entirely  en- 
closed in  an  iron  gas  pipe,  for  instance, 
(Fig.  5),  or  the  joints  may  be  connected 
by  rubber  hose.    (Fig.  6). 

"Here  are  some  measurements 
taken  with  this  last  form  of  aerial : 


nit  tat 


Selector  switch  connected  to  primory  rec  sef 
with  which  any  wire  may  be  put  to  earth  thru 
rec.  or  ony  two  wires  moybe  used. 

Fig.i 


Phones 


Audibilities  with  one  bulb  only, 
on  "Nauen"  station,  Germany: 


Length  When  signals  When  When 

Antenna 

are  weak 

better 

best 

2.000  feet 

..  15 

25 

50 

2,500  " 

..  30 

50 

100 

3,000  " 

..  60 

100 

200 

3,500  " 

..  120 

200 

400 

4,000  " 

. .  240 

400 

800 

"Regar 

ding  the 

tests  with  1 

oops 

I  will  state  briefly  that  I  have 

suc- 

cessfully  tried  different  forms 

and 

Rogers 


Underground    Aerial    System    for    General  Requirements, 
Bipolar  Selector  Switch  Connected  to  Primary  Circuit  of 
g  Set.   Any  Aerial  Wire  May  Be  Grounded  Thru  the  "Set," 
or  Any  Two  Wires  May  Be  Used  as  Desired. 


"It  is  obvious  that  a  number  of  persons 
can  receive  at  the  same  time,  one  operator 
to  each  wire.  There  is  no  interference, 
one  with  another.  Figure  1  shows  eight 
(8)    wires   and  a  bipolar  selector  switch 


sizes. 

"I  first  had  a  well  bailed  out  and 
lowered  a  loop  antenna  into  it ;  the 
well  was  50  feet  deep.  (See  Fig. 
7).  The  signals  were  as  loud  at 
the  bottom  as  when  above  the 
earth.  I  next  had  the  well  filled 
with  water  and  the  results  were 
the  same,  excepting  that  the  note 
of  the  sending  station  became 
higher  and  higher  as  it  was 
lowered.  Upon  revolving  it  I 
found  the  directional  characteris- 
tics were  the  same  in  the  water  as 
when  out.  These  tests  were  made 
about  two  years  ago,  and  I  at  once 
realized  that  loops  or  cages  could 
be  used  in  the  dugouts  of  France, 
or  on  submarines  when  submerged. 

Regarding  the  dimensions  of 
loop  antennae  used  on  submarines, 
these  coils  measure  about  3  feet  square  in 
some  instances.  The  wires  are  very  heavily 
insulated  and  placed  in  a  box  filled  with 
pitch,  the  connections  are  lead  below  and 
the  coil  can  be  revolved  for  directional  ob- 
servations." 


Kind   of  Wire  Used  for  Underground  Aerials. 

Most  of  the  inquiries  from  Radio  Ex- 
perimenters and  those  intending  to  install 
experimental  stations,  and  wishing  to  make 
use  of  the  "static-proof"  Rogers  under- 
ground antenna,  on  which  signals  may  be 
received  even  thru  a  thunderstorm,  indicate 
that  the  greatest  problem  to  solve  seems 
to  be  the  size  and  the  kind  of  wire  to  be 
used,  and  how  it  shall  be  buried.  Some 
verv  excellent  results  have  been  obtained  in 


Using  One  B 
Same  "Directi 


uried    Aerial   and    Earth  Gives 
vity"  as  When  Two  Wires  Are 
Used. 


Using  Two  Ground  Aerials  for  Receiving.  The 
Aerials  Should  Lie  in  the  Plane  of  the  Station 
Being  Received. 

connected  to  the  primary  receiving  circuit. 
With  this  switch  any  individual  wire  may 
be  grounded,  or  any  two  wires  may  be 
used.  Bare  wires  give  the  loudest  signals 
but  static  is  more  pronounced.  The  deeper 
the  wires  are  buried,  the  better  the  sig- 
nals, with  a  corresponding  reduction  of 
static.  Short  wires  show  a  remarkable  de- 
gree of  directivity;  long  ones  to  a  less  de- 
gree and  in  proportion  to  their  length.  (See 
Figs.  2  and  3). 

"When  using  two  wires  at  right  angles 


Stations  come  in  equally 
well  from  any  direct /on 
with  this  arrangement. 


Fig. 


With  This  Arrangement  the  Signals  Came  in 
Equally  Well  from  Any   Direction.     A  Good 
"Stand-by"  Hook-up. 
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Mm 

y.c. 

mSl     Ground  level 
L      f  ,  lron  gas  pipe 

I'll 
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Ground  Aerial  Buried  in  a  Continuous  Sec- 
tion of   Iron    Pipe.     Excellent   Results  Have 
Been  Obtained  with  This  Scheme. 

experimental  work  carried  on  at  one  of  the 
leading  American  universities  with  aerial 
conductors  laid  on  the  ground,  and  where 
the  experimenter  has  the  time  and  space  to 
try  this  out,  he  may  gain  some  useful  and 
valuable  knowledge  by  experimenting  in 
this  direction.  Ordinarily  the  wire,  of 
whatever  kind  it  may  be,  as  used  when  in- 
stalling the  Rogers  underground  aerial,  is 
buried  about  three  feet  deep  in  the  earth. 
For  most  Amateur  requirements,  the  wire 
only  need  be  about  100  to  200  feet  long,  and 
so  the  digging  of  the  ditch  is  not  such  a 
great  problem ;  in  fact,  it  can  be  plowed 
open,  at  least  part  of  the  depth,  and  where 
rivers,  brooks  or  ponds  are  available  the 
insulated  wire  can  be  placed  in  them 
directly  and  allowed  to  rest  on  the  bed. 

Regarding  the  choice  of  wire  to  be  used, 
it  becomes  evident  that  even  bare  copper 
or  other  wire  may  be  utilized  when  desired, 
as  Mr.  Rogers  has  pointed  out  in  the  above 
contribution.  The  size  of  this  wire  should 
be  about  No.  12  or  14  B.  &  S.  gage,  the 
heavier  the  better. 

The  official  U.  S.  Navy  reports  of  tests 
on  the  Rogers  Underground  System  men- 
tion that  no  increased  efficiency  is  obtained 
by  using  more  than  one  wire,  and  that  this 
may  be  a  No.  12  or  14  B.  &  S.  gage, 
weather-proof  or  rubber-covered  copper 
conductor.  In  any  case,  the  free  end  of 
the  wire  should  be  well  taped,  and  prefer- 


Phones 


y 

F.C 

—    V.C.  " 

I 

iMMDJ 

*  LC> 

5§  Spiral 
^aerial 
in  we/i 


Fig.  7 


ably  covered  with  some  rubber  cement,  so 
as  to  keep  it  insulated.  Experiments  have 
been  tried  both  by  Mr.  Rogers  at  his 
Hyattsville,  Md.,  laboratory,  and  also  by 
the  Navy  Department,  with  underground 
aerials  placed  in  terra  cotta  pipes,  but  this 
construction  is  rather  expensive,  and  the 
results  obtained  do  not  justify  its  use. 

Other  forms  of  wire  used  both  by  Mr. 
Rogers  and  the  Navy  Department  experts 
include  lead-covered  telephone  cable,  which 
is,  of  course,  thoroly  damp-proof,  while  a 
conductor  holding  considerable  favor  with 
the  inventor  is  the  heavy  rubber-covered, 
high-tension,  auto  ignition  cable.  This  is 
highly  efficient  for  aerial  requirements,  as 
it  is  stranded  and  therefore  of  low  high 
frequency  resistance. 

In  any  case,  a  little  common  sense  and 
logic  will  give  the  answer  to  many  of  the 
simple  problems  arising  in  connection  with 
the  installation  of  these  aerials,  such  as, 
for  instance,  the  length  of  aerial  to  be  used 


AUDIONS  ON  ALTERNATING  CURRENT 

Well,  "Radio-Bugs,"  the  very  latest 
thing  in  Audion  circuits  is  to  cut  out 
the  expensive  high  voltage  batteries, 
which  are  forever  deteriorating  and 
necessitating  the  purchase  of  new  ones, 
or  else  the  use  of  messy  miniature  stor- 
age batteries,  and  to  operate  your 
Audions,  both  filament  and  plate  cir- 
cuits, with  ALTERNATING  CURRENT. 
Sounds  impossible,  doesn't  it?  But  it  is 
a  fact,  nevertheless.  Don't  miss  this  im- 
portant article,  which  will  be  worth  many 
dollars  to  you,  to  appear  in  the  next  issue 
of  the  ELECTRICAL  EXPERIMENTER. 
Read  this  special  article  entitled  "Operate 
Your  Audion  Receiving  Set  on  A.C."  by 
Elliott  A.  White,  formerly  instructor  in 
Radio  at  the  Carnegie  Institute  of  Tech- 
nology, with  diagrams  and  complete  data 
on  the  building  of  the  transformer,  and 
other  details.  This  is  but  one  of  the  big 
feature  Experimental  Radio  Engineering 
articles  we  have  in  preparation  for  the 
July  number.  It  is  the  greatest  revela- 
tion you  ever  read  in  Radio  literature. 
Don't   miss   it,  "Radio-Bugs"! 


Some  Very  Surprising  Results  Were  Obtained 
in  Receiving  with  a  Spiral  Antenna  Lowered 
into  a  Dry  Well.    Slightly  Different  Results 
Were   Noticed  with   Water  in  the  Well. 


for  a  certain  range  of  wave  lengths.  It  is 
manifest  that  the  longer  the  antenna,  the 
longer  the  wave  length  to  which  it  will 
properly  respond. 

Considering  that  an  an- 
tenna is  used  having  a 
length  of,  say,  150  to 
200  feet,  then  practical- 
ly all  the  shorter  wave 
lengths  up  to  600  me- 
ters and  more  should 
be  readily  picked  up  on 
this  antenna,  especially 
with  the  variable  con- 
denser hooked  up  in 
series  with  the  primary 
of  the  loose  coupler,  as 
shown  in  the  accom- 
panying diagrams.  Nat- 
urally the  wire  buried 
in  the  ground  has  a 
higher  electrostatic  ca- 
pacity than  the  old- 
style  antenna  wires,  ele- 
vated 40  to  50  feet 
above  the  ground,  and 
we  can  reduce  this  ca- 
pacity as  desired,  so  as 
to  tune  any  certain 
wave  lengths,  by  con- 
necting another  capac- 
ity in  series  with  it ; 
in  exactly  the  same 
manner  as  short  wave 
lengths  are  tuned  in 
on  the  regular  elevated 
aerials,  by  connecting  a 
variable  capacity  in  se- 
ries with  the  antenna 
circuit,  and  the  primary 
of  the  loose  coupler. 
Long  wave  lengths  are 
tunable  by  using  large 
condensers  and  loose 
couplers  preferably. 


.Here  the  Iron  Pipe  Jacket  Surrounding  the 
Buried  Aerial  Is  Divided  up  into  20-Foot  Sec- 
tions by  Means  of  Rubber-Hose  Connectors; 
a  Later  Development. 

Spiral  or  Loop  Aerials. 

As  shown  in  the  diagram,  Fig.  7,  inter- 
esting results  were  obtained  with  a  spiral 
antenna,  composed  of  a  dozen  or  so  turns 
of  insulated  wire,  such  as  high  tension  cable 
or  No.  14  R.  C.  solid  conductor  lowered 
into  a  well,  both  with  and  without  water  in  it. 

As  pointed  out  in  the  original  article  on 
the  Rogers  underground  system  in  the 
March  issue,  very  promising  results  have 
been  obtained  in  transmitting  with  the  un- 
derground antenna,  and  Fig.  8  shows  how 
a  small  transmitting  set  was  operated  with 
such  an  aerial,  coupling  the  exciting  or 
spark  gap  circuit  with  the  antenna  oscilla- 
tory circuit  by  means  of  a  two-coil  oscilla- 
tion transformer,  L,  C.  In  this  case  two 
metal  plates,  about  one  yard  square,  are 
placed  in  the  earth  adjacent  to  the  well, 
one  of  which  connects  with  the  secondary, 
S,  of  the  oscillation  transformer,  while  the 
other  plate  connects  with  the  free  end  of 
the  spiral  antenna. 

If  the  spiral  antenna  is  used,  it  should 
be  mounted  so  as  to  be  revolvable  on  its 
vertical  axis,  and  it  should  be  placed  in 
the  vertical  plane  as  shown  in  Figs.  7  and  8. 
Excellent  results  have  been  and  should  be 
obtained  in  transmitting  with  the  under- 
ground antenna,  with  the  usual  insulation 
incident  to  the  form  of  conductor  above 
(Continued  on  page  187) 
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Distances  up  to  Fifty  Miles  Have  Been  Covered  Very  Successfully 
in   Transmitting   with   the    Rogers   Underground   Aerial.     In  This 
"Transmitter,"  the  Spiral  Antenna  Is  Placed  Down  in  a  Well,  Metal 
Ground  Plates  Being  Connected  as  Shown. 
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IN  the  June,  1918,  "E.  E.,"  page  101, 
there  was  an  article  by  Mr.  Rockwood, 
relating  to  Thomas  Reed's  idea  in  the 
January  issue,  about  a  new  scheme  for 
learning  the  Continental  code.  Mr. 
Rockwood  says  he  tried  the  scheme  himself, 
but  found  he  often  accented  in  the  wrong 
place  and  so  got  the  wrong  letter.  I  fore- 
saw this  possibility  before  I  tried  out  the 
idea  and  hunted  up  one  substitute  word — 
L — "lo-ca/-ity."  The  others  I  found  O.  K. 
Mr.  Rockwood  says  the  catchword  for  "J"  is 
"Jerusalem."  It  isn't.  It  is  "]a-pan-now- 
owns,"  and  I  have  found  that  you  can't  get 
it  wrong. 

Now  as  to  my  experience — before  I  read 
Mr.  Reed's  article  I  knew  only  two  or  three 
letters — e,  i,  t.  I  read  the  article  and  mem- 
orized the  catchwords. 

Before  this  I  had  tried  several  times  to 
learn  the  code,  but 
I  was  apt  to  get  . — .. 
for  . — .  or  .. — .  for 
 . —  After  mem- 
orizing the  catch- 
words, in  an  hour  or 
so,  I  could  write  a 
sentence  and  then 
rewrite  it  correctly 
in  dots  and  dashes. 
At  that  time  I  had 
no  key,  receiver  or 
anything  but  an  A. 
C.  toy  transformer, 
a  rheostat  and  a  few 
other  instruments. 
I  made  a  key  and  re- 
ceiver and  prac- 
tised sending  to  my- 
self. A  friend  of 
mine  learned  the 
code  meanwhile  by 
memorizing  the  dots 
and  dashes — a  long 
process,  during 
which  time  I  learned 
to  recognize  the 
sound  in  the  receiv- 
ers. To  this  day  he 
occasionally,  when 
sending,  shouts  to 
me,  "Hey,  what's 
'P' ",  or  something 
similar,  and  I  can 
always  tell  him. 

Mr.  Rockwood 
says  one  must  by  this 


Briefly  then,  the  idea  is  to  be  able  to  send 
so  as  to  teach  one's  self  to  recognize  . — .. 
as  "L,"  etc.   

A  BLINKER  SIGNAL  SET. 

This  device  consists  of  a  key,  dry-cell 
buzzer,  2  point  switch  and  lamp.   The  lamp 

is  used  for  signaling  at  night,  the  key  being 
used  to  make  the  dots  and  dashes  which  the 
lamp  flashes.  The  buzzer  is  used  when  it  i3 
impractical  to  use  the  lamp. 

First  procure  or  make  a  wooden  (small 
cigar  box),  just  large  enough  to  contain 
a  dry  (or  flashlight)  cell.  On  top  of  this 
box  a  strap  key  made  from  a  strip  of  brass 
and  with  a  poker  chip  for  a  knob  is  placed. 
A  flat-headed  screw  serves  as  a  con- 
tact point.  In  the  center  of  the  box  is 
placed  a  box-type  buzzer,  and  near  the  end 
opposite  the  key,  a  hole  is  drilled  just  large 
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RADIO  IN  THE  NAVY. 

THE  development  of  wireless  by  the 
Navy  Department  during  the  war  has 
been  so  remarkable  in  many  phases 
that  it  is  almost  unbelievable.  Apparatus 
known  before  the  war  to  only  a  few  scien- 
tists and  perhaps  a  few  of  the  more  pro- 
gressive amateurs  has  been  developed  by 
the  Navy  and  placed  in  practical  use  to 
such  an  extent  that  it  has  entirely  revolu- 
tionized radio  operation  and  will  eventually 
be  so  applied  in  commercial  work  as  to 
greatly  increase  the  scope  of  radio  com- 
munication. The  work  of  the  radio  opera- 
tor will  be  so  broadened  that  he  will  rank 
as  a  highly  skilled  technical  specialist. 

The  development  of  the  radio  telephone, 
radio  compass,  direction  finder,  submarine 
listener  devices,  etc.,  have  depended  largely 
upon  the  development  of  the  "audion"  and 
its  application  to  ra- 
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What  the  Advent  of  Rogers  Underground  Aerials  Did  to  Radio- Amateurdom— 

By  H.  B.  Burney. 
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n:ethod  learn  the  system  and  then  unlearn 
it.  This  is  not  quite  true.  One  gradually 
gets  to  send  without  using  the  catchword. 
Finally  one  gets  to  the  point  where  one 
sends  or  receives  as  Mr.  Rockwood  says 
it  should  be  done.  This  comes  of  itself 
without   effort,   after   a   little  familiarity. 

My  friend  will  sometimes  take  .  to  be 

"U,"  etc.  My  experience  proves  that  if  he 
had  learned  by  catchwords,  this  would  not 
happen.  I  don't  confuse  ., — .  with  . — ..  or  . — 
with  — .  The  catchword  positively  prevents 
mistakes  in  sending,  as  you  wouldn't  send 
— .  for  "away,"  nor  .. — .  for  "lo-caMt-y." 

For  receiving,  the  catchword  is  useless. 
This  can  be  readily  seen  as  .. — .  would  not 
readily  call  to  mind  "fi-li-/>!-no.".  But  by 
using  the  catchword  to  send  to  one's  self 
you  learn  to  recognize  .. — .  as  "F."  After 
some  practise,  when  you  want  to  send  "F," 
you  do  not  think  "fi-li-/>z'-no,"  or  .. — .  but 
send  it  without  thinking. 

You  say — -"Of  what  use  then,  is  the  catch- 
word? It  is  learned  only  to  be  discarded 
again."  The  catchword  serves  to  teach  the 
code,  so  that  the  student  can  send  to  him- 
self and  teach  himself  to  receive. 

Thus  we  see  the  catchword  is  of  no  help 
in  receiving.  But  at  first  it  is  a  great 
help  in  sending,  as  it  prevents  confusion. 


enough  so  that  the  lamp  will  fit  snugly. 
A  piece  of  tin  is  bent  to  the  shape  shown 
and  serves  as  a  shield  to  the  operator's  eyes. 
This  also  acts  as  a  reflector.  By  using  the 
hook-up  shown,  either  the  lamp  or  buzzer 
may  be  put  in  circuit  by  using  the  2  pt. 


dio  communication. 
The  use  of  the  va- 
rious methods  for 
the  elimination  of 
static  have  per- 
mitted the  employ- 
ment of  extremely 
sensitive  audion  re- 
ceiving sets  employ- 
ing a  number  of 
steps  of  amplifica- 
tion. This  depends, 
of  course,  upon  the 
application  of  the 
audion.  All  of  these 
things  have  so  com- 
plicated the  art  of 
operation  as  to  re- 
quire a  very  much 
broader  and  techni- 
cal course  of  in- 
struction than  has 
heretofore  been 
found  necessary. 

The  Navy  Depart- 
ment has  approved 
plans  for  the  cen- 
tralization of  all  in- 
struction in  radio 
work  in  one  of  the 
great  training  sta- 
tions in  the  Middle 
West  where  they 
are  now  organizing 
a  school  comprising 
a  course  of  instruc- 


Simple  Blinker  Signal  Set  to  Aid  In  Learning 
the  Code,  with  Lamp  and  Buzzer. 

switch   screwed  to  the  side  of  the  box. 

Contributed  by  P.  J.  FAULKNER,  JR. 


tion  to  cover  all  these  modern  phases  of 
radio  practise,  together  with  a  thoro  course 
in  practical  electricity. 

The  development  of  radio  during  the  war 
has  so  interested  scientists  and  others  in 
the  many  advantages  to  be  obtained  from 
its  various  applications  that  it  is  certain 
that  it  will  never  return  to  the  comparative- 
ly limited  field  which  it  formerly  occupied. 

The  future  in  store  for  those  possessing 
thoro  acquaintance  of  the  modern  phases  of 
radio  work  is  unlimited.  The  entire  Navy 
personnel  is  now,  practically,  in  the  course 
of  reconstruction  and  offers  an  exceptional 
opportunity  for  men  interested  in  electrical 
and  scientific  lines.  The  Naval  service  has 
need  of,  and  promises  rapid  advancement 
to  anyone  willing  to  put  forth  the  same 
effort  in  the  service  as  would  be  necessary 
for  him  to  make  a  success  in  civil  life.  The 
opportunity  to  secure  a  training  in  the  most 
modern  phases  of  radio  work  cannot  be 
duplicated  elsewhere. 

Those  interested  in  the  service  may  apply 
to  the  nearest  recruiting  officer  and  request 
from  him  information  concerning  enlist- 
ment as  "Apprentice  Seaman  for  Radio" 
or,  should  further  information  be  required, 
write  to  the  Officer  in  Charge  of  the  Radio 
School,  Great  Lakes,  Illinois. 
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USE  OF  CONTACT  DETECTORS  IN 
RADIO  MEASUREMENTS 

By  Dr.  L.  W.  Austin, 

U.  S.  Naval  Radio  Laboratory. 

For  many  measurements  in  radioteleg- 
raphy  it  is  necessary  to  use  a  radio  fre- 
quency-current indicator  of  known  resis- 
tance. If  the  current  to  be  measured  is 
small  it  is  generally  customary  to  use  a 
thermoelement  and  galvanometer.  The  most 
sensitive  thermoelements  are  either  of  the 
vacuum  type  or  the  welded  tellurium  type. 
The  vacuum  thermoelements  can  be  ob- 
tained of  any  desired  resistance  and  are 
very  sensitive,  but  are  slow  in  action  and 
frequently  show  a  bad  zero  drift.  In  addi- 
tion, the  deflection  usually  shows  consider- 
able divergence  from  the  current-square 
law.  The  tellurium  platinum  elements  are 
quick  acting  and  follow  the  current-square 
deflection  law  with  sufficient  accuracy  for 
all  practical  purposes.  They  are,  however, 
so  fragile  and  difficult  to  manufacture  and 
transport  that  no  manufacturer  has  yet  un- 
dertaken to  supply  them  commercially.  It 
is  also  impossible  to  make  the  contact  re- 
sistance much  less  than  10  ohms.  It  is  to 
be  noted  that  the  resistance  in  both  the  vac- 
uum and  tellurium  types  changes  consider- 
ably with  the  amount  of  current  flowing. 

On  account  of  the  difficulties  mentioned, 
the  sensitive  thermoelements  in  our  labo- 
ratory have  been  replaced,  for  the  most 
part,  by  a  shunted  contact  detector  circuit 
arranged  as  shown  in  figure  1.  Here  LC 
is  any  oscillating  circuit  having  inductance 
and  capacity,  D  is  a  contact  detector,  G  a 
high  resistance  galvanometer,  K  a  paper 
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Owing  to  Several  Difficulties  Experienced 
with  Sensitive  Thermoelements  in  the  Radio 
Laboratory,  the  U.  S.  Naval  Radio  Labora- 
tory Utilizes  Instead  the  Unique  Arrangement 
Here  Shown.  This  Scheme  Comprises  a 
Shunted  Detector  Circuit,  where  L-C  is  Any 
Oscillating  Circuit  Having  Inductance  and 
Capacity;  D  is  a  Contact  Detector;  G  a  High 
Resistance  Galvanometer;  K  a  Tin  Foil  and 
Paper  Condenser  of  One  Microfarad  Capacity, 
and  R  a  Resistance  Which  May  Have  Any 
Value  from  0.1  to  100  Ohms.  The  Greater 
Part  of  the  Radio- Frequency  Current  Passes 
Thru  R,  While  a  Small  Portion  is  Shunted 
Thru  the  Condenser  K  and  the  Detector. 
The  D.  C.  from  the  Detector  After  Passing 
Thru  the  Galvanometer  Returns  Thru  R. 
The  Sensibility  of  this  Arrangement  is  Much 
Greater  Than  That  of  the  Best  Vacuum 
Thermoelements  of  Equivalent  Resistance. 

condenser  of  one  microfarad  capacity,  and 
R  a  resistance  which  may  have  any  value 
from  0.1  to  100  ohms.  The  greater  part  of 
the  radio-frequency  current  passes  thru  R, 
while  a  small  portion  is  shunted  thru  the 
condenser  K  and  the  detector.  The  direct 
current  from  the  detector  after  passing 
thru  the  galvanometer  returns  chru  R.  On 
account  of  the  high  resistance  of  the  de- 
tector, the  total  resistance  of  the  detecting 
system  is  practically  identical  with  R,  as  has 
been  experimentally  tested  between  0.1  and 
100  ohms. 

The  sensibility  of  this  arrangement  is 
much  greater  than  that  of 'the  best  vacuum 
thermoelements  of  equivalent  resistance. 

In  the  case  of  most  of  the  well-known  de- 
tectors the  proportionality  between  deflec- 
tion and  current-square  is  excellent.  Gal- 
ena, while  the  most  sensitive  of  any  of  the 
detectors  tried,  shows  a  slight  deviation  from 
the  square  law.  For  absolute  current  meas- 
urements the  system  must  of  course  be 
calibrated  by  comparison  with  a  known 
thermoelement  at  the  time  of  experiment. — 
Journal  Washington  Academy  of  Sciences. 
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I  present  herewith  design  of  an  auto- 
matic tape  transmitter  that  I  constructed 
and  which  runs  very  well.  Details  :  Motor 
—This  is  an  alarm  clock  which  had  "given 
up  its  ghost."  I  pulled  it  out  of  its  case, 
removed  the  balance  wheel,  hair  spring  and 

the  little  lever — what-   

ever  its  name  is — and 
also  the  ratchet  wheel, 
which  I  kept.  I  also 
removed  the  face,  both 
hands  and  the  driving 
mechanism  for  the 
hour  h  a  n  d.  I  then 
drove  on  the  minute 
hand  shaft  a  block  of 
wood  2  inches  by  2 
inches  by  ^  inch,  so 
that  the  shaft  did  not 
come  quite  thru  the 
block  (Fig.  1).  On  F  I 
screwed  a  block  of 
thin  wood  2  inches  by 
2  inches  with  an  8/32 
bolt  1  inch  long  thru 
the  center  of  it,  and  a 
nut  on  the  bolt  ( Fig.  1, 
K)  ;  on  this  bolt  I  put 
an  empty  typewriter 
spool,  S,  which  I  held 
on  by  bolt  and  nut 
(Fig.  I,  N).  Light 
spools  for  the  purpose 
can  easily  be  made  up 
by  the  experimenter 
from  fibre  and  brass 
odds  and  ends. 

Transmitter — On  the 
base  I  fastened  (Fig. 
1,  X)  a  wooden  up- 
right 2y2  inches  by  2]/2 

inches  by  ^-inch  in  line  with  (Fig.  1,  F). 
The  peg,  W,  covered  with  copper  sheet,  Cn, 
is  inserted  in  a  hole  in  the  wood ;  in  W  are 
inserted  two  small  brads  to  keep  the  paper 
tape  in  proper  alignment.  Cu  is  connected 
to  B  and  a  fine  brass  brush,  Q,  bears  on  the 
tape  and  connects  with  Cu  when  an  opening 
appears.  S  is  another  typewriter  ribbon 
spool  running  on  a  headless  wire  nail. 

Regulating  Devices — Speed — The  ratchet 
wheel  aforementioned  is  treated  by  cutting 
out  about  one-third  of  it,  Fig.  3,  and  also 
an  oval  of  wire,  P,  is  fastened  loosely 
around  the  rim  of  the  wheel  (R)  ;  this  ring 


hits  on  Sc,  Fig.  1,  which  is  a  wire  held  in 
a  spring  binding  post  so  it  can  be  regulated. 
This  regulator  and  the  cut  ratchet  wheel  are 
used  to  keep  the  spring  motor  from  running 
away  with  itself. 

Brake  and  Release — Consists  of  a  thin 


Fig.i 


The  Paper  Tape  Used  in  This  Code  Teaching  Instrument  Can  Be 
Cut  from  the  Border  of  a  Newspaper,  and  the  Dots  and  Dashes 
Punched  in  It  With  a  Conductor's  Ticket  Punch. 


copper  spring,  H,  Fig.  2,  fastened  in  com- 
mon with  one  of  the  two  clips  which  hold 
the  motor  down,  H,  has  some  sheet  iron 
wound  around  it  at  T  to  form  an  armature, 
so  that  the  electro-magnet,  M,  fastened  on 
support,  Z,  can  act  on  it. 

The  auxiliary  release,  L,  is  a  bent  copper 
wire  (No.  14  B.  &  S.  gage),  which  swivels 
on  a  spring  post  to  release  the  brake  H. 

The  electro-magnet  is  connected  to  bind- 
ing posts,  P  and  P,  and  is  wound  full  of 
No.  28  B.  &  S.  gage  magnet  wire. 

Contributed  by 

GEORGE  HARRINGTON. 


ew  Type  ©f  Traimsformer 


A  great  many  experimenters  are  in  the 
position  of  having  outgrown  the  "spark-coil" 
stage,  but  do  not  have  the  necessary  funds 
to  buy  or  construct  a 
transformer  using  the 
110  volt  A.  C.  They  are 
then  burdened  with  a 
spark  coil,  which  they 
usually  attempt  to  use 
by  means  of  an  electro- 
lytic interrupter,  which 
will  use  an  excessive 
amount  of  current 
without  a  very  high  de- 
gree of  efficiency.  In 
some  cases  the  spark 
coil  has  been  taken 
apart  and  an  attempt 
made  to  use  the  sec- 
ondaries. But  it  is  easy 
to  see  that  this  cannot 
be  done  on  the  usual 
type  of  open-core  trans- 
former, for  after  wind- 
ing three  or  four  layers 
of  heavy  wire  on  a  core 
about  two  inches  in  di- 
ameter, the  total  size  is 
too  great  to  permit  the 
secondaries  to  be  slipt 

A  plan  that  has  given 


is  show;n  in  the  diagram.  As  will  be  noted, 
the  primary  is  wound  in  the  center  of  the 
core,  and  a  secondary  slipt  on  each  end. 


Novel    Construction   of   Transformer   from   Two   Spark  Coil 
ondaries,  with  the  Primary  Coil  Placed  Between  Them. 


Sec- 


on  over  the  coil, 
very  good  results 


The  core  is  constructed  of  soft  iron  wire 
{Continued  on  page  174) 
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THE  writer  who  is  constantly  in  re- 
ceipt of  inquiries  from  those  desir- 
ing to  know  how  to  construct  choke 
coils  to  meet  certain  requirements, 
takes  this  opportunity  to  explain 
somewhat  briefly  the  theory  underlying  the 


When  a  Coil  of  Magnet  Wire  Is  Connected  to 
an  A.  C.  Circuit,  the  Current  Is  Measured  by 
an  Ammeter  and  the  Potential  by  a  Volt- 
meter. The  Current  Absorbed  Depends  upon 
the  Number  of  Turns  and  Kind  of  Core  Used 
in  the  Coil. 

construction  of  choke  coils,  and  to  give 
directions  for  the  construction  and  opera- 
tion of  such  coils. 

Choke  coils  are  simply  coils  of  insulated 
copper  wire  thru  which  alternating  currents 
are  allowed  to  pass  and  by  means  of  which 
the  amount  of  the  alternating  currents  may- 
be regulated  as  desired.  The  regulation  is 
effected  by  the  action  of  the  counter-electro- 
motive-force induced  in  such  coils  due  to 
the  continuously  varying  magnetic  field  set 
up  by  the  varying  alternating  currents.  The 
consideration  of  the  variation  of  counter- 
electromotive-force  is  therefore  the  im- 
portant question  in  tbe  building  and  opera- 
tion of  all  choke  coils. 

When  a  coil,  formed  by  winding  a  num- 
ber of  turns  and  layers  of  double  cotton 
covered  copper  magnet  wire  about  an  in- 
sulating tube  of  say  hard  fiber  or  cardboard 
has  an  alternating  pressure  applied  to  its 
terminals,  as  indicated  in  Fig.  1,  an  alter- 
nating current  flows  thru  the  wire  of  the 
coil  according  to  tbe  well  known  equation  : 


,  in  which  lac 


loc  —   

VR2  +  (2  it  f  L)2 

denotes  the  current  in  amperes,  indicated 
by  an  ammeter  connected  with  the  coil  as 
indicated  in  the  figure ;  E  denotes  the  ap- 
plied alternating  pressure  in  volts,  indicated 
by  a  voltmeter  at  V  in  the  figure ;  R  de- 
notes the  resistance  of  the  coil  in  ohms, 
which  may  be  measured  by  experiment, 
using  a  voltmeter  and  an  ammeter  with 
direct  current  or  by  the  use  of  a  Wheat- 
stone  bridge  testing  set,  or  which  value  may 
be  calculated  from  the  size  of  the  wire  and 
its  length  ;  /  denotes  the  frequency  of  the 
applied  pressure  in  cycles  per  second,  and 
L  denotes  the  so-called  coefficient  of  induc- 
tance of  the  coil.  Should  a  direct  current 
pressure  be  applied  to  the  terminals  of  the 
coil,  the  current  would  be  exprest  simply 
by  Ohm's  law  as  : 

E 

Idc  =  

R 

It  is  evident  by  comparing  the  two  equa- 
tions, if  the  applied  pressure  A.  C.  and  the 
applied  pressure  D.  C.  should  have  the  same 
numerical  value  in  volts,  there  would  be 
much  less  resulting  current  according  to  the 
first  equation  than  from  the  second,  if  the 
term  exprest  by  (2  77"  /  L)2  has  any  con- 
siderable numerical  value.    This  of  course 


depends  upon  the  value  of  /  and  of  L.  The 
value  of  /  is  fixt  by  the  value  of  the  ordi- 
nary commercial  frequencies  of  power  cir- 
cuits, ranging  from  40  to  100  cycles  per 
second,  with  60  cycles  as  a  very  common 
frequency.  The  value  of  L  depends  upon 
the  square  of  the  number  of  turns  on  the 
coil,  and  very  largely  upon  the  material  that 
is  inserted  into  the  coil  to  serve  as  a  core. 

The  value  of  L  is  exprest  by  a  unit  called 
the  henry,  may  be  very  easily  and  quickly 
ascertained  by  experiment  for  any  coil,  and 
may  be  quite  accurately  calculated  from  the 
number  of  turns  wound  on  the  coil,  the  area 
of  cross-section  of  the  central  hole  thru  the 
coil  and  the  length  of  the  coil,  when  there 
is  no  iron  or  other  magnetic  material  near 
the  coil. 

Let  us  examine  somewhat  carefully  the 
first  equation.  First,  suppose  the  value  of 
/  is  O  ;  then  2  w  /  L  =  0  and  the  equation 

becomes : 

E  E 

lac  =  — -  -  —  or  Ohm's  law. 

VR2  R 

When  f  —  0,  the  current  is  a  direct  cur- 
rent, and  Ohm's  law  should  be  applicable. 
Next  suppose  L  =  0 ;  then  also  will 
E  E 

lac  =  -  -    =  —  and  Ohm's  law  again  ap- 
VR2  R 


A  Well- Designed  Choke  Coil  of  the  Double- 
Pole,    Closed-Core    Type.     One-half    of  the 
Winding  Is  Placed  on  Each  Leg  of  the  Lami- 
nated Sheet  Iron  Core. 


plies.  The  value  of  L  can  be  0  only 
when  the  wire  constituting  the  coil  is  not 
wound  in  the  form  of  a  coil ;  that  is  only 
when  it  is  straight.  The  A.  C.  current  in  a 
straight  wire  is  the  same  as  the  D.  C.  cur- 
rent if  the  numerical  value  of  the  A.  C.  pres- 
sure is  the  same  as  the  numerical  value  of 
the  D.  C.  pressure. 

For  illustration,  suppose  the  value  of  L 
is,  first,  1  henry  and  that  /  =  60.  The 
numerical  value  of  the  term  (2  it  f  L)2  be- 
comes (2  vrx60X  1)2  =  3772;  (very  near- 
ly). It  may  readily  be  appreciated  that  the 
2  7T  /  L  term  has  a  very  important  bearing 
on  the  numerical  value  of  lac  when  the 
values  of  E  and  R  are  fixt.  The  value  of 
E  is  always  fixt  by  the  pressure  of  supply, 
the  value  of  R  is  of  course  fixt  when  the 
coil  is  wound.  Usually  the  frequency  is  also 
fixt  by  the  frequency  of  the  supply,  which 
leaves  L  as  the  only  variable  quantity  re- 
maining that  allows  a  variation  in  the  cur- 
rent denoted  by  lac.  After  a  coil  is  wound, 
the  value  of  L  is  not  variable  unless  the 
windings  on  the  coil  may  be  varied.  This 
of  course  is  not  feasible  except  within 
rather  narrow  limits.  The  coil  may  be 
wound  in  sections,  with  taps,  arranged  for 
connecting  with  apparatus,  thus  allowing  a 
variation  in  a  comparatively  few  steps. 

If  the  coil  is  provided  with  a  movable 
iron  core  consisting  of  varnished  iron  wires, 


the  means  are  provided  for  not  only  giving 
a  very  wide  variation  to  L,  but  for  making 
the  variation  absolutely  gradual. 

Suppose,  for  example,  that  a  coil  has 
an  ohmic  resistance  of  5  ohms  and  a  co- 
efficient of  inductance  of  .0162  henry. 
Find  the  current  in  the  coil  when  an  alter- 
nating pressure  of  110  volts  at  60  cycles  is 
applied  to  the  terminals  of  the  coil?  Mak- 
ing the  proper  numerical  substitutions  in 
the  fundamental  equation  gives : 

110 

lac  =  

V(5)2  +  (2  tt  x  60  X  .0162)' 
110  110 


V  25  +  (377  X  .0162)2 
V62.7 

=  13.9  amperes. 

With  an  applied  direct-current  pressure 
of  110  volts  the  current  in  the  same  coil 
will  be  found  from: 
110 

Idc  =  =  22  amperes. 

5 

The  coiling  of  the  wire,  therefore,  ac- 
counted for  22 — 13.9  =  8.1  amperes. 

In  order  to  reduce  the  current  to  13.9 
amperes  on  a  direct  current  circuit,  it  will 
be  necessary  to  introduce  a  resistance  in 
series  with  the   coil   having  a  value  of 
110  —  69.5 

R1  =  =  2.9  ohms.     This  may 

13.9 

be  understood  better  by  consulting  figure  2, 
which  represents  the  coil  connected  in  series 
with  an  auxiliary  resistance  Rx  across  a  110 
volt  circuit. 

The  current  in  this  arrangement  may  be 
exprest  by : 

E 

Idc  =  ; 

R  +  Rx 

and  if  the  proper  numerical  values  are  sub- 
stituted in  this  equation  the  result  will  be: 
110 

13.9  =  ,  from  which 

5xRt 
(5+Rx)  13.9  =  110; 
5X13.9+13.9  R*  =  110 

13.9  Rx=  110— 5X13.9 
110—5X13.9 

Rx  —  =  2.9  ohms. 

13.9 

{Continued  on  page  185) 


Experiment  with   Choke   Coil   Designed  for 
A.  C.   Circuit  Connected  to   D.   C.  Circuit, 
Snowing  the  Effect  of  Inductance  or  Imped- 
ance on  the  Current  Consumed. 
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LATEST  PATENTS 


Luminous    Attachment    for  Gun- 
Sights. 

(No.  1,292,211,  issued  to  Harold  S. 
Young  and  F.  H.  Ihde.) 


registered  on  either  one  side  or  the 
"titer  of  a  center  line  down  the  film 
ur  on  both  sides  of  this  simultane- 
ously. It  is  also  possible  by  special 
means  to  reproduce  these  graphic 
representations  registered  on  the 
film,  so  that  musical  sounds  or  voice 
currents   may    be  reproduced. 


The  sighting  plate  mounted  on 
the  front  end  of  the  firearm  is 
coated  with  a  covering  of  luminous 
paint,  or  some  such  other  light- 
radiating  pigment,  which  can  be 
easily  discerned  at  night.  The  bene- 
fit of  this  improvement  in  sights  is 
that  the  marksman  looking  thru  his 
rear  sight  can  easily  discern  his  for- 
ward point  or  sight  due  to  the  fact 
that  the  same  is  covered  with  this 
radium  paint. 


Electrical  Condenser. 

(No.  1,292,589,  issued  to  R.  F.  Dar- 
mezen  du  Rousset  and  Chas.  E. 
Brandt.) 

It  is  a  generally  accepted  fact 
that  in  electrical  condensers  formed 
of  flat  conducting  surfaces  separated 
by  some  dielectric  the  charge  is  un- 
equally distributed  from  the  center 
to  the  edges,  its  density  being 
greater  toward  the  perifery  where 
the  ruptures  are  always  produced. 
In  this  new  form  of  invention  a 
condenser  is  provided  whereby  it  is 


possible  to  localize  the  maximum 
tension  at  the  central  point  of  the 
system,  and  also  increase  the  ca- 
pacity for  a  given  diameter.  It  con- 
sists of  a  number  of  discs  arranged 
in  the  form  of  a  quenched  gap, 
wherein  metal  plates  with  concave 
surfaces  are  used,  and  between  these 
various  plates  insulating  discs  are 
placed. 

Photographic  Phonograph. 

(No.  1,291,702,  issued  to  Frank  W, 
Adsit.) 

One  of  the  principal  points  in  this 
new  invention  is  the  providing  of 
means  for  registering  'on  a  film  the 
graphic  representation  of  sound.  An- 
other object  is  to  provide  a  means  in 
connection  with  this  film  whereby  a 
light  reflected  from  a  mirror  may  be 


Automatic  Record  Stop  for  Phono- 
graphs. 

(No.  1,291,985,  issued  to  D.  M. 
Manson.) 
The  principal  innovation  in  this 
invention  is  an  electrical  means, 
whereby  after  a  record  has  been 
played  the  needle  will  be  carried 
back  to  the  starting  point,  so  that 
the  playing  of  the  record  may  be  re- 
peated. The  invention  as  a  whole 
consists  essentially  of  an  arm  secured 
at  one  end  to  the  sound  box  crook, 
magnetic  means  being  provided  for 
drawing  down  the  opposite  end  of 
the  arm,  thereby  raising  the  sound 


box  and  needle  from  the  record. 
Also  a  means  is  provided  for  coun- 
terbalancing the  weight  of  the  sound 
box  during  its  return  or  downward 
movement.  An  ingenious  scheme  is 
devised  whereby  the  tapered  tube,  by 
means  of  an  adjustable  stop,  can  be 
designed  to  be  turned  in  any  posi- 
tion to  correspond  with  the  starting 
point  of  the  record,  and  a  spring 
connected  to  the  tapered  tube  and 
bracket,  whereby  the  taper  tube  can 
be  turned  from  the  center  of  the 
record  when  the  needle  is  out  of 
contact  with  the  record  and  brought 
back  to  the  starting  position. 


System    for    Amplifying  Variable 
Currents. 

(No.  1,297,188,  issued  to  Irving 
Langmuir.) 
This  invention  is  merely  a  means 
devised  for  utilizing  an  electron 
discharge  and  comprises  several 
novel  systems  of  connections  where- 
by the  weak  currents  can  be  repro- 
duced as  stronger  currents.  Taken 
as  a  whole,  it  is  merely  a  modifica- 


tion of  the  several  step  amplifier,  as 
has  appeared  heretofore.  In  general 
it  has  some  new  points  of  interest, 
but  taken  as  a  whole,  the  invention 
boils  down  to  the  fact  that  it  con- 
sists of  a  number  of  electron  dis- 
charge devices  connected  in  cascade 
for  the  amplification  of  currents. 
The  bulb  itself  is  made  of  quartz 
previous  to  an  ultra-violet  light,  and 
into  which  are  sealed  in  the  usual 
manner  an  electron-emitting  cathode 
and  anode.  The  cathode  of  this 
particular  bulb^  consists  of  potassium 
or  sodium,  which  will  emit  electrons 
when  illuminated  by  a  source  of 
light. 


Magnetic  Protector  for  Ships. 

(No.  1,293,539,  issued  to  John  and 
Sophie  Pies.) 
The  principal  device  is  a  form  of 
arm  extending  from  the  ship  on 
each  side  attached  to  an  electro- 
magnet with  a  flexible  chain  hanging 
in  the  water,  and  arranged  with  a 


number  of  floats  to  depend  from 
these  extending  arms.  One  circuit 
is  formed  in  series  with  these  mag- 
nets to  a  large  generator,  and  the 
battery  is  shunted  in  series  around 


the  two  chains  that  hang  from  either 
side  of  the  ship.  The  apparatus  is 
arranged  to  detect  submerged  tor- 
pedoes, mines,  etc.,  due  to  the  fact 
that  their  presence  would  increase 
the  conductivity  between  these  two 
chains  and  cause  the  circuit  to  be 
closed  and  ring  the  bell. 

Electrically-Heated  Apparatus  for 
Moistening  Shoes. 

(No.    1,294,533.    issued   to    W.  W. 
Reed.) 

It  has  been  found  that  much  of 
the  cracking  and  breaking  of  shoes 
incident  to  the  lasting  operation  can 
be  avoided  by  preliminarily  treating 
with  a  hot  vapor.  A  tank  is  pro- 
vided which  will  maintain  the  water 
automatically  at  a  constant  level, 
and  an  electrical  heating  unit  ar- 
ranged to  heat  the  water.  A  layer 
of  absorbent  material  is  placed  on 
top  of  the  heated  water,  and  an 
automatic  means  provided  for  main- 
taining the  upper  surface  at  a  con- 
stant  level,    thereby    permitting  the 


vapor  generated  from  the  water  to 
be  diffused  equally  around  all  por- 
tions of  the  shoe. 


Selenium  Relay. 

(No.  1,293,098,  issued  to  A.  N. 
Hovland.) 
This  new  form  of  relay  is  built  on 
the  principle  that  a  conducting  wire 
placed  in  a  magnetic  field  will  be  dis- 
placed laterally  when  an  electric 
current  is  past  thru  the  same.  This 
fact  is  made  use  of,  for  instance,  in 
wire  galvanometers  and  in  light- 
writing  apparatus,  also  that  the  mag- 
netic field  is  used  to  produce  a  very 
sensitive  relay,  utilizing  one  or  more 
photo-electric  cells  on  the  general 
type  of  a  selenium  cell.  A  shutter 
means  is  provided  for  decreasing  and" 
increasing  the  resistance  of  the  cell, 
and  by  such  means  it  is  possible  to 
relay  currents. 


Illuminated  Aquarium. 

(No.    1,297,254,    issued    to  Natsuo 
Sato.) 

A  novel  and  attractive  improve- 
ment on  the  usual  form  of  aqua- 
rium, which  consists  of  a  bowl, 
which  is  permanently  illuminated 
from  above  by  electric  lamps,  and 
which  are  concealed  in  the  lamp, 
and  intended  for  use  in  drawing 
rooms.  It  consists  of  a  metallic 
tube  which  runs  up  centrally  thru 
the  apparatus,  and  thru  which  tube 
also  is  run  electric  wires  to  operate 
the  bulbs  under  the  lamp  shade. 
Were  this  tube  to  be  in  actual  con- 
tact with  the  water,  it  might  pos- 
sibly cause  some  chemical  reaction, 
which  would  be  detrimental  to  the 
fish  in  the  bowl  The  inventor 
overcomes  this  by  using  a  glass 
tube    over    the    metal    pipe,  which 


may  be  formed  in  one  piece  with 
the  bowl  or  may  be  separate  and 
cemented  together  in  order  to  pre- 
vent leakage.  The  bottom  of  the 
bowl  is  arranged  to  present  a  pleas- 
ing appearance  with  a  bed  of  sand. 


Electric  Gas-Detecting  Safety 
Lamp. 

(No.  1,294,806,  issued  to  C.  G. 
Hunt  and  John  H.  Coyle. ) 
The  main  feature  of  the  invention 
consists  of  a  lamp  and  a  sealed 
chamber,  with  a  source  of  light  in 
said  chamber.  A  means  is  provided 
whereby  a  gas  pressure   inside  the 


chamber  normally  maintains  the 
light,  but  if  fumes  are  present  on  the 
outside,  this  external  pressure  will 
cause  the  light  to  be  extinguished. 
It  operates  on  the  principle  that  the 
internal  pressure  of  the  gas  will  nor- 
mally maintain  the  light,  but  should 
the  gas  pressure  in  the  chamber  be 
brought  to  an  inferior  or  superior 
pressure  to  that  without  the  cham- 
ber, then  the  light  will  be  extin- 
guished. 
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Our  Amateur  Laboratory  Cor.test  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the  appa- 
ratus. To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos  pre- 
ferred  to  light-toned  ones.     We  pay  $3.00  each  month  for  the  best  photos.     Address  the  Editor,  "With  the  Amateurs"  Dept. 


"Amateur  BleethrScal  ILalboratory 99  Comtosft 

THIS  MONTH'S  $3.00  PRIZE  WINNER— J.  CARROLL  TORIAS 


I AM  an  appreciative  reader  of  your  magazine  and  wait  anxious- 
ly for  it  to  arrive  from  month  to  month.     I   find  lots  of 
enjoyment  in  looking  over  the  photos  of  Amateur  "Labs'-,  and 
so  am  sending  a  "shot"  of  my  own  little  workshop. 

In  this  room  many  interesting1  and  educational  experiments  are 
performed  in  chemistry,  electricity,  metallurgy  and  electro-chem- 
istry. I  have  apparatus  for  both  qualitative  and  quantitative 
analysis,  electric  furnace  analysis  of  iron,  steel  and  carbon  com- 
pounds and  for  the  analysis  of  coal  gas  and  by-products.  A 
complete  bacteriological  outfit  is  also  one  of  my  valued  possessions 
and  by  its  means  microscopic  examinations  of  water  are  conducted. 
This  about  completes  the  chemical  end. 

In  the  electrical  division  I  have  motors,  a  generator  (A.C.,  60 
volt,  60  cycle),  a  50  watt  D.C.  generator,  step-down  and  step-up 
transformers,  high  frequency  alternator,  high-frequency  high- 
voltage  transformer,  Oudin  coils,  Tesla  coils  and  spark  coils.  I 
have  an  electric  arc  furnace  by  means  of  which  I  conduct  small 
experiments  in  the  production  of  synthetic  gems,  electrolytic 
rectifier,  electrolysis  apparatus  and  "bunches"  of  other  "junk''. 
At  present  I  have  under  construction  an  A.C.-D.C.  switchboard, 
also  a  three-step  audion  amplifier  and  two  long  wave  loading 
coils.  When  the  "Lab"  is  drest  out  in  all  its  new  furniture,  I 
will  send  you  another  series  of  photos. 

Another  photo  shows  my  radio  set  which  has  just  been  unsealed 


and  which  I  know  is  just  "hankering"  to  have  the  old  oscillations 
flowing  once  more  thru  its  coils.  Another  view  shows  my  battery 
switchboard  and  electrical  work  bench  with  spark  coils,  Tesla 
coil,  Oudin  coil  and  other  "stuff".— J.  Carroll  Tobias,  106  N. 
High  St.,  Bethlehem,  Pa. 

HONORARLE  MENTION  (One  Year's  Subscription 
to  the  ELECTRICAL  EXPERIMENTER) 
—  CHESTER  A.  WRIGHT 

Herewith  are  photos  of  my  radio  station.  I  have  been  a  steady 
reader  of  the  Electrical  Experimenter  for  some  time  and  get 
many  good  ideas  and  hook-ups.  My  apparatus  is  mostly  home- 
made, consisting  of  a  condenser  made  of  heavy  plate  glass  with 
aluminum  sheets.  The  rotary  spark  gap  is  made  of  a  1700  R.P.M. 
fan,  and  the  disc  of  an  Edison  disc  record.  It  gives  a  very 
good  tone.  My  oscillation  transformer  is  made  of  heavy  brass 
ribbon  and  is  very  easy  to  adjust.  I  use  a  Clapp-Eastham  1  K.W. 
transformer.  My  receiving  apparatus  consists  of  home-made 
couplers  from  which  some  very  close  tuning  can  be  had.  I  use 
an  audion  and  galena  non-jarable  detector,  both  with  great  re- 
sults. I  also  have  Murdock  variable  condensers,  and  two  sets 
of  Brandes'  phones. — Chester  A  Wright,  611  Green  St.,  Greens- 
burg,  Pa. 


June,  1919  ELECTRICAL  EXPERIMENTER 


143 


EMEI^SOM  EASTEIRILJMG 


i  IgMjBg  the  other  day,"  laughed 
;jl>lSS£P^  Punk  Loomis.  Stokes 
looked  up  from  the  telephone 
directory.  "A  guy,"  continued 
Punk,  "was  standing  under  a 
belt  in  the  factory.  The  fellow 
had  on  rubber  boots.  He  was  talking  to  his 
wife,  and  when  she  started  to  leave — you 
see,  they  were  newlyweds — he  reached  over 
to  kiss  her.  WOW  !  You  ought  to  have 
seen  them !  One  of  them  got  it  in  the  nose 
— the  other  on  the  lips — and  it  cracked  like 
a  young  bolt  of  lightning.  You  see,  the 
rubber  boots  made  a  Leyden  jar  out  of  the 
man — a  human  condenser.  That  kiss  sure 
had  a  kick." 

"I  guess  that  was  about  as  funny  to  them 
as  it  was  to  the  lady  who  was  cleaning 
clothes  and  set  the  rag,  saturated  with  gaso- 
line, on  fire  in  her  hand  by  drawing  a  spark 
from  the  friction  of  the  wool  and  silk. 
Both  were  static,  you  know."  Here  he 
turned  and  walked  to  the  telephone  and 
asked  for  long  distance.  In  a  few  minutes 
he  returned. 

"Quite  a  commodity,  this  telephone.  In 
the  old  days  when  the  citizens  thought  it 
proper  to  run  in  marathons  in  the  'alto- 
gether,' if  I  should  happened  to  have  been 
let  loose  at  that  time,  and  happened  to  have 
gotten  word  to  a  guy  the  same  distance  as 
the  present  case  here,  I  should  had  to  have 
waited  for  at  leart  a  week — with  the  best 
runner  that  the  country  had,  to  tell  the  ad- 
joining country  to  go  to  hades — for  the 
answer." 

"Can  you  reel  off  another  sentence  like 
that  without  stopping  for  air  again?"  asked 
Bender. 

"Jumping  over  such  improvements  as 
Paul  Revere  and  the  pony  express  brought 
about,  we  land  up  at  the  chapter  in  scientific 
history  where  a  bird  by  the  name  of  Morse, 
with  three  other  names  before  it.  two  of 
them  Sam  and  Finley — I  don't  know  the 
other — it  don't  make  much  difference  any- 
way. What  we  are  driving  at  is  the  fact 
that  after  muttering,  'If  the  presence  of 
electricity  can  be  made  visible  in  any  part 
of  the  circuit,  I  see  no  reason  why  intelli- 
gence may  not  be  transmitted  by  electricity,' 
he  rigged  up  a  couple  of  magnets  and  an 
arm  and  anvil — behold!  We  have  the 
telegraph  sounder.  Then  the  next  thing 
was  to  contrive  a  series  of  dots,  dashes  and 
spaces  to  convey  that  intelligence  he  was 
speaking  of.  It  took  a  lot  of  salesman- 
ship for  Sam  to  get  his  trick  across,  but 
perseverance  wins  out  in  the  finale — so, 
first  act  in  the  comedy  of  the  telegram. 


Finley  Morse,  the  Dash  and   Dot  Kid, 
the      Ancestor     of     the  Telegraph 
Messenger. 


Img?  tlhe  Wares 
Hot 


"Then  another  guy — you've  heard  of  him, 
Bell,  Alexander  Graham,  Proff.  in  vocal 
hygiene  or  physiology — drops  in  on  us. 
This  student  of  the  art  and  mechanics  of 
the  first  cause  for  conversation  got  down 
into  the  throat  of  the  matter  and  found  out 
a  lot  about  the  reason  why  some  men  leave 
home.  While  trying  to  make  the  telegraph 
do  more  work  for  the  number  of  wires 
used,  it  is  related  that  this  gentleman  was 
alleged  to  have  developed  the  telephone 
— but  none  would  recognize  in  the  origi- 
nal article  any  resemblance  to  the  pres- 
ent instrument  of  long-distance  chatter. 

"Another  duck — Prof.  Elisha  Gray — 
would  have  landed  the  fish  if  it  had  not 
been  that  Bell  got  his  draftings  in  the 
patent  office  (no,  not  the  Phoney  Pat- 
ent Offizz)  and  beat  the  dear  old  chap 
out  of  the  glory.  Which  all  goes  to 
show  that  some  great  minds  do  run  in 
the  same  channel.  But  Gray  should 
worry.  He  is  guilty  for  the  telautograph 
being  on  the  market.  No,  he 
is  not  Elisha  of  the  fiery 
chariot. 

"Europe  was  a  long  way  off 
until  Cyrus  Field  succeeded  in 
stringing  an  undersea  cable  be- 
tween the  two  continents  in  one 
piece.    That  made  him  get  in 
rich  with  Congress,  and  he  got 
a  medal  to  show  his  friends 
for  the  stunt,  too.    It  was  in 
1858  — the   time   that  George 
Washington   was   fighting  the 
battle  of  Waterloo  —  that  the 
cable  had  one  end  in  the  good  old  U.  S.'and 
the  other  in  Europe.    I  don't  suppose  you 
care,  but  Cyrus  gave  a  few  kicks  and  gave 
up  in  the  citv  of  New  York,  1892. 

"You  know  of  Nick  Tesla  (his  picture  is 
on  one  of  the  other  pages),  the  fellow  that 
pulled  one  over  on  Columbus  in  the  egg 
stunt.  Well,  he  just  had  to  do  something 
for  the  telephone  and  invented  a  repeater 
for  it.  Then  Tom— who?  Edison— im- 
proved it  a  lot.  And  a  gob  of  other  guys 
boosted  the  proposition  along.  Some  wise 
guy  hops  along  and  steps  on  two  circuits, 
and  sticks  another  to  work  on  the  same 
lines — Hoovering  on  wire.  It  was  on  the 
same  order  that  Bell  tried  to  do  with  the 
telegraph,  only  different.  They  dubbed  it 
the  phantom  circuit,  altho  it  is  not  as  mys- 
terious as  the  name  implies.  Then  along 
comes  the  multiplex  system,  words  and 
music  by  Major  General  Georgie  Owen 
Squier,  Chief  Signal  Officer  of  the  United 
States  Army,  and  right  away  he  goes  the 
phantom  circuit  one  better  by  letting  five 
talkers  in  on  the  line  simultaneous  together 
and  at  the  same  time.  Not  only  that,  but 
it  lets  a  crowd  of  'brass  pounders'  in  on  the 
circuit  at  the  self-same  operation,  tout  de 
suite. 

"De    Forest,    in  his 
wireless  experiments, 
slipt  them  the  pass  to 
get  in  on  that  stunt  by 
creating  the  Audion. 
That  is  why  the  system 
is    referred    to    as  the 
wired  wireless. 
"By  combining  wireless  and  the  lines 
together,  we  get  some  pretty  long  dis- 
tances covered  by  the  voice.    Not  so 
long  ago  when  some  notable  English  guy 
listened  to  both  oceans  at  the  same  time 
over  the  telephone  we  thought  it  was 
and.     To-day  that's  commonplace. 
Now,  if  the  guys  around  the  player  stop 


coughing,  and  they  have  good  conditions 
and  sensitive  instruments,  it  is  possible  to 
hear  Hawaiian  hula  players  do  their  song 
and  dance  in  New  York  City  over  the  wire 
and  wireless. 

"I  doubt  if  Sam  Morse  knew  what  he 
really  did  when  he  constructed  his  first 
telegraph  instrument.    Just  think  of  the 


Prof.  Alexander  Graham  Bell,  the  Gink  Who 
Invented  the  Hello  Girls. 

war  and  sporting  (accent  on  the  sporting) 
wires!  What  would  we  do  without  them? 
Take  the  business  as  a  whole.  We  would 
feel  like  we  were  lost  without  'phones  and 
'wires.' 

"When  the  real  thing  marches  in,  a  load 
of  by-products  comes  out  on  the  next  sec- 
tion. When  Edison  called  up  over  a 
'phone  and  instead  of  saying  'Are  you 
there?'  or  'Is  this  you?'  He  said  'Hello!' 
That  took  like  'Over  the  top,'  'Lay  on,  Mc- 
Duff'  and  such  slogans,  saws,  or  what-you- 
call-'ems.  Now  we  would  think  a  boob 
crazy  were  he  to  say  'I  am  talking — is  there 
anybody  on  the  other  end  of  the  line?' 
'Hello'  is  good  anywhere,  China,  Africa, 
or  Chile,  but  not  in  France,  where  it  is 
'Alloh.' 

"Now,  if  we  can  only  get  rid  of  the  cen- 
tral station,"  said  Punk  Loomis,  "and  re- 
place the  live  hello-girl  with  an  automatic 
one  that  will  not  get  tired  or  angry  when 
the  customers  cuss  over  the  'phone,  then 
we  will  have  it  down  pat/' 

"You're  'way  behind  the  times,"  came 
back  Stokes  with  an  impatient  gesture  of 
his  head.  "What  you  want  to  do  is  to  take 
a  flying  trip  to  Chicago  and  give  their  auto- 
matic telephone  rinktum  the  once  over. 
And,  believe  me,  it  is  some  contraption.  Of 
course.  Windy  City  citizens  have  the  regu- 
lar Bell  'phone  also,  so  when  they  get  tired 
of  cussing  the  hello-girls  they  can  switch 
to  the  automatic,  which  is  some  indoor 
sport.  The  two  systems  necessitate  the 
use  of  two  telephones  in  one  office,  and  on 
any  Monday  morning  you  can  see  your 
Windy  citizens  doing  the  hula-hula  trying 
to  talk  into  two  phones  and  to  two  cus- 
(Continued  on  page  155) 
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THE  ORACLE 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  published. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a  quick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a  special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


ROTATING   MAGNETIC  FIELD 
QUERY    AND  ROGER'S 
RADIO  SYSTEM. 

(1004)  J.  M.  McDonald,  St.  Louis,  Mo., 
writes  : 

Q.  1.  Asking  several  questions  about  the 
rotating  magnetic  field  and  Tesla  "electric 
egg"  apparatus. 

A.  1.  We  give  you  the  following  sug- 
gestions in  answer  to  your  questions.  The 
rotating  magnetic  field  is  very  clearly  ex- 
plained in  the  April  number  of  the  Elec- 
trical Experimenter,  containing  an  article 
by  Dr.  Nikola  Tesla  on  his  induction  motor 
and  how  it  works,  which  we  are  sure  will 
make  the  matter  plain  to  you,  as  a  clear 
hydraulic  analogy  is  given  therewith. 

In  connection  with  the  "electric  egg" 
apparatus,  we  would  advise  that  the  two 
opposite  coils  are  connected  so  as  to  give 
North  and  South  poles  respectively. 

Elsewhere  in  the  present  issue  you  will 
find  a  special  article  on  the  "Rogers'  Un- 
derground Wireless  System  for  Amateurs." 
This  will  answer  many  questions  such  as  the 
one  you  ask  concerning  the  length  of  aerial, 
etc.,  and  briefly  we  might  say  that  for 
short  wave  lengths  of  about  200  to  300 
meters,  a  wire  (rubber  covered  auto-cable) 
about  300  feet  in  length  could  be  used. 
When  the  free  end  of  the  wire  is  grounded, 
the  signal  .strength  is  reduced.  Generally 
speaking,  and  for  ordinary  amateur  and 
even  commercial  requirements,  but  one  wire 
is  found  necessary. 


VALUE  OF  THE  "SOLAR  CON- 
STANT." 

(1005)  Emmanuel  Bellon,  Peoria,  111., 
writes  this  department : 

Q.  1.  About  the  value  of  the  mean  "solar 
constant." 

A.  1.  There  seems  to  be  indeed  much 
promise  in  the  development  of  an  efficient 
solar  energy  plant,  and  while  little  has 
been  done  along  this  line  in  a  commercial 
way  of  late,  yet  some  very  interesting  work 
has  been  accomplished  by  a  number  of 
scientists,  who  have  worked  on  the  problem. 
It  is  a  most  interesting  and  valuable  field 
to  work  in. 

The  result  of  nearly  seven  hundred  tests 
conducted  by  the  Smithsonian  Institute  of 
Washington  and  in  various  parts  of  the 
world,  has  resulted  in  accepting  1.93  calorics 
per  square  centimeter  per  minute,  as  the 
mean  "solar  constant."  This  is  equivalent 
to  7.12  British  thermal  units  per  square 
foot  per  minute.  The  best  body  for  the 
conservation  of  the  radiant  energy  into  heat 
energy  is  a  dead  black  one. 


RADIO  QUERIES  ON  MIGNON 
RECEIVING  SET. 

(1006)  A.  S.   .,  Chicago,  111.,  in- 
quires of  the  Oracle : 

Q.  1.  What  is  the  coil  around  the  Audion 
used  for  in  the  Mignon  receiving  set,  and 
also  what  is  the  object  of  the  metal  coupler 
core? 

A.  1.    Concerning  the  Mignon  type  R.  W. 


No.  3  radio  receiver,  would  advise  as  fol- 
lows : 

Regarding  the  two  specific  points  you 
mention  first,  about  the  coil  around  the 
Audion  tube,  this  is  hooked  up  with  one 
of  the  tuned  oscillatory  circuits,  so  that  the 
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oscillating  magnetic  field  created  within  it, 
would  act  electromagnetically  on  the  elec- 
tron stream  within  the  detector,  somewhat 
in  the  same  manner  as  is  the  case  where  a 
permanent  steel  magnet  is  placed  in  prox- 
imity to  a  vacuum  tube  detector  to  improve 
its  operation.  The  effect  on  the  electron 
stream  is  to  either  concentrate  it  or  spread 
it,  thus  making  the  path  from  grid  to  plate 
either  more  conductive  or  less  conductive, 
depending  upon  the  polarity  and  position  of 
the  magnetic  field. 


Concerning  the  disc  core  transformer  in 
the  Mignon  coupler,  so  far  as  we  under- 
stand, this  disc  core  was  either  of  iron  or 
some  other  alloy  of  a  ferrous  nature.  Ap- 
parently the  designer  aimed  to  or  tried  to 
give  the  impression  that  this  form  of  trans- 
former would  be  much  more  efficient  than 
the  standard  radio  coupler,  owing  to  the 
presence  of  the  ferrous  core,  which  of 
course  would  give  a  much  higher  permea- 
bility, or  flux  carrying  power. 

We  refer  you  to  the  March,  1917,  issue  of 
the  Electrical  Experimenter,  page  811, 
where  you  will  find  complete  diagrams  and 
explanation  of  the  Mignon  adjustable  disc 
core  receiving  transformer  and  circuits, 
written  by  Mr.  Ernest  Mignon,  the  inventor, 
himself. 


RECORDING  RADIO  SIGNALS 

(1007)  W.  T.  Smith,  Stockton,  Kansas, 
wishes  to  know : 

Q.  1.  Of  methods  in  use  for  recording 
radio-telegraphic  signals. 

With  reference  to  apparatus  sufficiently 
sensitive  to  record  wireless  signals  at  con- 
siderable distances,  would  suggest  that  you 
look  over  the  article  entitled,  "Radio  Am- 
plifiers," which  appeared  in  the  November, 
1918,  issue  of  the  Electrical  Experi- 
menter. A  great  number  of  different  types 
of  amplifiers  are  there  described,  and  data 
is  also  given  on  their  make-up. 

Finally,  we  would  suggest  that  there  are 
two  methods  now  in  use  commercially  for 
recording  wireless  signals.  The  first  one, 
which  is  employed  at  the  Marconi  Trans- 
Atlantic  Radio  Stations,  utilizes  two  to  three 
stage  vacuum  valve  amplifiers,  and  the  sig- 
nals are  recorded  on  a  phonograph  or  "Dic- 
taphone." The  second  method  is  that  which 
has  been  used  by  the  De  Forest  engineers, 
and  this  system  of  recording  wireless  mes- 
sages or  signals,  utilizes  two,  three,  or 
higher  Audion  amplifiers  to  boost  the  sig- 
nals to  a  sufficient  strength  to  operate  a 
polarized  relay.  This,  in  turn,  actuates  a 
Morse  register  or  tape  recorder.  The  De 
Forest  people  have  also  successfully  em- 
ployed a  Poulsen  telcgraphone  for  record- 
ing the  signals  after  amplification  by  an 
Audion  amplifier. 

It  might  interest  you  to  know  that  the 
De  Forest  experts  have  perfected  a  six- 
stage  Audion  amplifier  with  an  amplifying 
capacity  of  one  million  times. 


DESIGN  OF  PHONOGRAPH 
HORNS. 

(1008)  Howard  L.  Quick,  Jr.,  Brooklyn, 
N.  Y.,  wants  data  as  follows : 

Q.  1.  How  a  large  phonograph  sound 
chamber  or  horn  should  be  built? 

A.  1.  Relative  to  construction  of  phono- 
graph sound  box  or  horn,  which  in  every 
case  should  be  of  some  hard  wood,  an 
eminent  sound  authority,  Prof.  Dayton  C. 
Miller,  gives  data  as  follows:  The  horn  is 
best  constructed  of  some  hard  wood  such  as 
maple,  mahogany,  hollywood  or  oak.  The 
(Continued  on  page  146) 
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Learn  Electricity 
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In  the  Great  Shops  of 

COYNI 


Thousands  of  Electrical  experts  are  needed  to  help  rebuild  the  world.    Come  to  Chicago  to  the  great 
shops  of  Coyne  and  let  us  train  you  quickly  by  our  sure,  practical  way,  backed  by  twenty  years  of  success. 
Hundreds  of  our  graduates  have  become  experts  in  less  than  four  months.    You  can  do  the  same.    Now  is  your 
big  opportunity.    Come — no  previous  education  necessary. 

Learn 


Earn  $125  to  $300  a  Month 

In  the  Electrical  business.  Come  here  where  you  will 
be  trained  in  these  great  $100,000  shops.  Experts 
show  you  everything  and  you  learn  right  on  the  ac- 
tual apparatus.  You  work  on  everything  from  the 
simple  bell  to  the  mighty  motors,  generators,  electric 
locomotives,  dynamos,  switchboards,  power  plants, 
everything  to  make  you  a  master  electrician.  We 
have  thousands  of  successful  graduates.  Just  as  soon 
as  you  have  finished  we  assist  you  to  a  good  position. 


Become  an  Expert  in  33  i  Months 

No  need  of  taking  from  1  to  4  years  to  become  an 
expert,  we  have  proved  this  in  thousands  of  cases. 
The  Coyne  method  of  practical  training  eliminates 
all  books,  useless  theory  and  other  non-essentials  and 
trains  you  in  just  what  you  need  to  know  to  become 
an  expert. 

Earn  Your  Way 

Don't  tell  yourself  you  haven't  got  the  money  to  come  to 
(  oyne.  If  you  have  ambition  and  the  nerve  of  a  real  man, 
that's  all  you  need.  Dozens  of  our  students  every  year  work 
in  their  spare  time  and  earn  their  living  expenses.  Dozens  of 
others  work  in  the  day  time,  earn  all  their  expense  and  attend 
our  evening  school.  Our  employment  department  will  help 
you  without  charge. 

BENNETT  W.  COOKE,  Director 

COYNE  TRADE  AND  ENGINEERING  SCHOOLS 

Dept.  26         39-51  E.  Illinois  Street,  Chicago,  III. 


Day  or  Evening  Courses 

Don't  worry  about  the  money.  Anyone  with 
ambition  can  learn  here.  Our  tuition  is  low 
with  small  easy  payments  if  desired.  All  tools 
and  equipment  is  furnished  free.  Our  students 
live  in  comfortable  homes  in  the  best  section 
in  Chicago — on  the  lake — just  a  few  minutes' 
walk  from  our  school. 


Electricity,  Drafting 
Motion  Picture  Operating 
Plumbing 


We  teach  all  these  trades  and  professions 
quickly  and  in  such  a  thorough,  practical  way 
that  when  finished  you  are  ready  to  step  right 
into  a  position  of  responsibility  and  big  pay. 


Send  Today  for  Big  Free  Book 


Drafting 

The  country  is  cry- 
ing for  skilled  drafts- 
men in  all  lines.  Thou- 
sands of  positions  open 
with  princely  salaries. 
We  give  you  the  ad- 
vantage of  our  big 
shops.  No  other  school 
can  do  this.  Now  is 
the  time  to  get  into 
this  big  field.  Experts 
train  you  under  prac- 
tical working  condi- 
tions, no  books  and 
theory  go  here.  Check 
drafting  on  the  cou- 
pon below  and  mail 
it  at  once  for. full  par- 
ticulars. 


Write  today,  >iou\  for  the  book.    It  tell 
Coyne  graduates  have  done.   What  you 
can  do.    Fill  in  the  coupon,  check  the 
trade  you  are  most  interested  in  or 
send  a  postal  card,  do  it  nozv. 


.-hat 


MAILC0UP0H 


♦  COYNE  TRADE  AND 

ENGINEERING  SCHOOLS 
Bennett  W.  Cooke,  Director 
Dept.  26,  39-51   E.  Illinois  St. 
Chicago,  111. 
Please  send  at  once  your  big  Free 
Book — I  am  interested  in 
Electricity    [  ]  Drafting     [  ]  Plumbing 
[  ]   Motion  Picture  Operating 
(.Check  trade  interested  in) 


Name . 


Address . 
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Health-Beauty-Power 

Treat  Yourself  in  Nature's  Way 

The  Therapeutic  White  Rays  of  the 
Sterling  Lamp  are  a  scientific  adapta- 
tion of  the  marvelous  healing  properties 
of  the  sun's  rays.  The  warm,  soothing, 
soft,  white  rays  penetrate  and  vitalize 
every  cell  and  tissue;  new  cell  growth  is 
stimulated;  the  body  is  refreshed  and 
vitalized. 

It  brings  you  a  clear,  unblemished  skin, 
rose-tinted  cheeks,  bright  eyes;  quickens 
the  sluggish  blood,  rebuilds  firm  new  mus- 
cle, and  clear,  new  skin. 

STERLING  THERAPEUTIC  LAMp 
"The  Light  That  Heals"  I 

Relieves  pain  without  destroying  vitality.  Abso- 
lutely sate;  no  vibration,  shock  or  pain.  Does  away 
with  use  of  harmful  drugs.  Relief  from  pain  results 
the  moment  you  snap  the  electric  switch.  Rheuma- 
tism, neuralgia,  sore  throat,  earache,  goitre,  head- 
ache, nervous  conditions,  and  innumerable  other  ail- 
ments, are  instantly  eased  and  relieved.  Invaluable 
in  the  treatment  of  skin  diseases.  Physicians  en- 
dorse and  recommend  Therapeutic  Light  to  you. 

Send  Coupon  for  Free  Book 

Nothing  vague  or  mystic  in  the  Sterling  Lamp. 
Our  free  book  tells  of  its  uses  and  many  benefits — 
deals  with  the  simple,  fundamental  laws  of  health 
and  beauty.  Tells  you  how  to  treat  yourself  at  a 
few  cents  in  cost,  relieving  you  of  pains  and  ail- 
ments and  awakening  your  energy;  how  others  in 
hospitals,  sanitariums  and 
thousands  of  private  homes 
have  benefited.  Don't  suf- 
fer headaches  and  other 
pains  needlessly — let  Na- 
ture and  Science  help 
you  to  health,  beauty 
and  greater  vitality. 

STERLING 
THERAPEUTIC 

LAMP  CO. 
Dept.  13,  546  Garfield  Ave. 
Chicago,  III. 

Use  This  Coupon 

STERLING   THERAPEUTIC   LAMP  CO., 
Dept.  13.  546  Garfield  Ave..  Chicago.  Illinois. 

Please  send  me,  without  cost  or  obligation,  your 
fully  illustrated  booklet  describing  the  Sterling 
Therapeutic  Lamp,  its  uses  and  benefits. 

Name   


Street  &  No  

y    City   State 


PHOTO  CRAFT 

The    New   Photographic  Journal 
Devoted   to   the   Art    of  Picture 
Taking  and   Nature   Work  With 
the  Camera. 

The  only  Photographic  Magazine  de- 
voting a  department  every  month 
exclusively    to    Nature  Photography. 

June  Issue  Will  Contain: 

"Bird   Photography",   by    H.  T. 

Middleton. 
"Some     Strange     Things  From 

Australia." 
"Nature  Work  With  the  Camera." 
"Pictures  in  June." 
and  many  other  exclusive  pictures  and 
articles.  Don't  fail  to  get  this  issue  if 
you  are  interested  in  Pictures.  Four 
Competitions  with  Cash  prizes  leading 
to  a  fifth.  Send  10c  today  for  three 
months'  trial  subscription. 

Photo  Craft  Magazine 

Ann  Arbor       -    -  Michigan 
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wood  for  ordinary  size  horns  may  be  Yi 
to  3/4  inch  stock,  finished  perfectly  smooth 
inside  and  preferably  varnished.  Glue  the 
joints  and  do  not  nail  them.  Mahogany  is 
very  well  suited  to  the  purpose  indeed.  The 
wood  stock  used  should  be  quite  thick,  as 
the  whole  principle  of  the  phonograph  sound 
chamber  is  to  vibrate  the  column  of  air 
within  the  chamber,  and  with  this  object 
in  mind,  and  as  pointed  out  by  some  of  the 
highest  scientific  authorities  on  acoustics, 
the  walls  forming  the  chamber  should  not 
be  thin  enough  to  vibrate,  but  should  be 
rigid,  so  that  the  column  of  air  can  vibrate 
freely,  and  only  this  column  of  air. 

The  longer  the  horn  the  better,  and  as 
the  wave  length  in  air  of  the  average  voice, 
such  as  the  baritone,  is  about  4y2  feet,  the 
total  mean  length  of  the  sound  chamber 
from  the  reproducer  should  not  be  less  than 
this  value.  Providing  the  sound  chamber 
has  at  least  this  length,  and  that  the  dia- 
fram  of  the  reproducer  is  large  enough, 
say  at  least  2^2  inches,  so  as  to  vibrate  at 
the  usual  range  of  frequencies  predominant 
in  speech  and  music  reproduction,  then  you 
should  obtain  very  good  results. 

A  high  authority  in  the  field  of  acoustics 
|  recently  mentioned  to  the  Editor  of  this 
column  that  the  best  phonograph  music  he 
ever  heard  in  the  laboratory,  was  that  given 
from  a  wooden  horn  seven  feet  long,  which 
took  care  of  all  the  longer  as  well  as  the 
shorter  wave  lengths  and  frequencies.  Very 
line  results  were  obtained  from  a  still  more 
rigid  horn,  constructed  of  concrete,  he 
elated. 

This  authority  also  mentioned  that  a  very 
slight  difference  was  noted  as  to  whether 
the  sound  chamber  was  made  square  or 
round  in  cross-section.  The  lines  of  its 
length  should  expand  continually  and  not  be 
parallel.  Furthermore,  the  general  contour 
or  shape  of  the  walls  of  the  horn  may  be 
made  perfectly  straight,  and  no  increased 
efficiency  is  obtained  by  any  fancy  frills  or 
curves  in  the  horn,  as  is  claimed  by  many 
phonograph  companies.  Also  it  is  a  proven 
fact  by  laboratory  tests,  that  any  form  of 
wooden  grill  or  vane  whatsoever  placed  in 
the  mouth  or  opening  of  the  sound  chamber, 
only  lowers  the  tonal  and  acoustic  efficiency 
of  the  instrument. 

With  regard  to  needles,  it  is  also  inter- 
esting to  note  that  tests  have  shown  where 
anything  softer  than  a  steel,  diamond  or 
saffire  point  is  used,  that  pure  and  clear 
sound  reproduction  is  sacrificed,  such  as 
when  fiber  needles  are  used.  Prof.  Miller 
stated  the  situation  very  succinctly  and  cor- 
rectly, we  believe,  when  he  said  that  "If  you 
use  fiber  needles  and  like  them,  then  use 
them,  as  they  of  course  effect  a  saving  in 
the  wear  on  the  records.''  The  fact  re- 
mains however,  that  any  such  needle  as  this 
absorbs  a  considerable  portion  of  the  vi- 
brations of  the  music  picked  up  from  the 
record,  and  dissipates  it  before  it  ever 
reaches  the  diafram.  The  same  reasoning 
applies  to  many  other  fancy  attachments 
offered  to  the  phonograph  public. 


A.  C.  MOTOR  STARTING  COIL  CON- 
NECTIONS. 

(1009)  G.  S.  Golden,  Harrisburg,  Pa., 
writes  : 

Q.  1.  How  do  you  connect  up  the  start- 
ing coils  on  an  A.  C.  single  phase  induction 
motor  ? 

A.  1.    We  give  herewith  diagram  of  con- 
nections for  the  four  starting  coils  on  your 
A.  C.  motor.   The  current  must  flow  around 
the  successive  poles  in  an  opposite  direction, 
(Continued  on  page  148) 
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LAST  month  I  showed  you  how  neces- 
j  sary  it  was  to  the  life  and  growth  of 
a  big  magazine  like  the  Electrical 
Experimenter  to  have  a  large  number  of 
satisfied  advertisers,  and  explained  how 
more  advertisers  meant  a  bigger  magazine 
for  you  and  more  reading  matter.  This 
month  I  want  to  give  you  a  few  more 
reasons  why  it  is  worth  your  while  to  pa- 
tronize firms  who  advertise,  and  especially 
those  who  advertise  in  the  Experimenter. 

When  you  pay  your  good  money  for 
some  article,  no  matter  what  it  is,  you  want 
to  get  the  very  best  quality  possible  for 
the  money.  Advertised  articles  are  always 
of  better  quality  than  unknown,  unlabeled, 
and  unbranded  goods.  This  is  easily 
proven.  Compare  such  well-known  brands 
as  the  Sonora  Phonographs,  Starrett  Tools, 
Brandes  or  Murdock  Receivers,  etc.,  with 
similar  articles  put  out  by  firms  who  have 
not  the  ambition  or  progressiveness  to 
standardize  their  merchandise.  The  com- 
parison always  proves  the  superiority  of 
the  advertised  article. 

There  is  a  good  reason  why  this  is  so. 
It  costs  money  to  advertise.  An  inch  ad  in 
the  Electrical  Experimenter  costs  $8.40 
for  one  insertion — a  page  ad  $264.60.  An 
advertiser  who  is  using  ten  or  twelve  maga- 
zines and  spending  anywhere  from  $1,000 
to  $10,000  a  month  to  tell  you  about  the 
goods  he  has  for  sale,  must  get  his  money 
back  by  keeping  you  as  a  steady  customer. 
It  costs  too  much  to  make  the  first  sale 
to  drop  your  friendship  then  and  there. 
He  must  make  you  a  strong  booster  of 
what  he  has  to  sell,  and  keep  you  a 
steady  customer  if  he  is  to  make  money. 
The  only  way  he  can  do  it  is  by  giving 
you  better  quality  and  a  cheaper  price  than 
possible  anywhere  else.  If  he  doesn't  give 
you  a  better  article  and  save  you  money 
you  won't  remain  a  steady  customer  and 
he  loses. 

Therefore,  when  an  advertiser  spends  a 
small  fortune  each  year  to  build  up  a  repu- 
tation, don't  think  for  a  single  moment  that 
he  is  going  to  risk  that  reputation  or  run 
the  chance  of  having  his  money  thrown  in 
the  gutter  by  putting  out  inferior  goods. 
Far  from  it!  The  advertiser  lays  his  cards 
on  the  table.  He  says,  "Here's  who  I  am, 
and  what  I  am  and  what  I  have  to  sell 
you."  He  is  frank  with  you.  He  does  not 
try  to  "stick"  you.   He  cannot  afford  to. 

When  you  send  your  orders  to  any  concern 
which  advertises  in  the  Electrical  Ex- 
perimenter you  know  that  you  are  sending 
them  to  a  reliable  firm  (we  do  not  accept 
advertising  orders  from  any  concern  except 
those  that  we  know  are  reliable.)  You  will 
know  that  the  goods  which  you  will  get  are 
the  best  that  you  could  buy  for  the  money. 
You  will  know  that  the  advertiser  stands 
back  of  his  goods  and  is  willing  to  make 
good  if  any  dissatisfaction  should  arise. 

I  have  given  you  only  a  few  reasons  why 
it  is  a  business  proposition  for  an  adver- 
tiser to  give  better  service,  put  out  a  better 
quality  of  goods,  and  offer  you  more  for 
the  money  than  you  would  get  from  a  non- 
advertiser.  There  are  many  others.  Next 
month  I  will  take  up  the  matter  of  costs 
and  prices  and  show  you  just  how  the 
advertiser  can  sell  goods  more  cheaply  than 
his  competitor. 

Advertising  Manager. 
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How  to  Increase  Your  Will  Power 

In  One  Hour 

Author  of  This  Article  Tells  How  He  Quickly  Acquired  a  Dominating 
Will  Power  That  Earns  Him  Between  $50,000  and  $70,000  a  Year 


FOUR  YEARS  ago  a  man  offered  me  a 
wonderful  bargain.  He  was  hard  up  for 
money  and  wanted  to  sell  me  some  shares 
in  a  young,  growing  company  for  $1,000. 
Based  on  the  earnings  of  the  Company  the 
stock  offered  me  was  easily  worth  $5,000 — in 
fact,  the  man  who  finally  bought  the  shares 
sold  them  again  in  five  months  at  a  profit  of 
$4,300. 

The  reason  I  didn't  buy  the  shares  was 
that  I  could  no  more  raise  a  thousand  dollars 
than  I  could  hop,  skip,  and  jump  across  the 
Atlantic  Ocean.  A  thousand  dollars!  And  my 
income  only  twenty-five  a  week. 

The  second  chapter  in  my  life  began  a  few 
months  later,  when  another  opportunity  came 
to  me.  It  required  an  investment  of  $20,000 
during  the  first  year.  I  raised  the  money 
easily,  paid  back  every  penny  I  borrowed,  and 
had  $30,000  left  at  the  end  of  the  first  year! 
To  date  in  less  than  four  years,  my  business 
has  paid  me  a  clear  profit  of  over  $200,000  and 
is  now  earning  between  $50,000  and  $70,000  a 
year.  Yet  for  twelve  years  before,  the  com- 
pany had  been  losing  money  every  year! 

The  natural  question  for  my  reader  to  ask 
is,  "How  could  you  borrow  $20,000  to  invest 
in  a  business  which  had  previously  been  a 
failure,  after  being  unable  to  borrow  $1,000 
for  an  investment  that  seemed  secure?"  It  is 
a  fair  question.  And  the  answer  can  be  given 
in  two  little  words — WILL  POWER. 

When  the  first  proposition  came  to  me  I 
passed  it  by  simply  because  I  didn't  have  the 
money  and  couldn't  borrow  it.    I  went  from 

one  friend  to 
the  next  and  all 
turned  me 
down.  Several 
refused  to  talk 
business  with 
me  at  all.  They 
all  liked  me  per- 
sonally,  and 
they  asked 
about  the  kid- 
dies, but  when 
it  came  to 
money  matters 
I  hadn't  a 
chance.  I  was 
scared  stiff 
every  time  I 
talked  to  one 

0  f  t  h  e  m  .  I 
pleaded  with 
them,  almost 
begged  them. 
But  everybody 
had  their 
"money  all  tied 
up  in  other  in- 
vestments." It 
was  an  old  ex- 
cuse, but  I  ac- 
cepted it  meek- 
ly. I  called  it 
hard  luck.  But 

1  know  today 
that  it  was 
nothing  in  the 
world  except 
my  lack  of  Will 
Power  or  rath- 
er my  weak 
Will  Power, 
which  kept  me 
from  getting 
what  I  wanted. 


When  I  heard  that  the  man  sold  those  shares 
at  a  profit  of  $4,300,  it  seemed  that  my  sorrow 
could  not  be  greater.  That  profit  was  just 
about  what  my  salary  amounted  to  for  four 
years !  But  instead  of  grieving  over  my  "hard 
luck,"  I  decided  to  find  out  why  I  was  so 
easily  beaten  in  everything  I  tried  to  accom- 
plish. It  must  be  that  there  was  something 
vital  that  made  the  difference  between  success 
and  failure.  It  wasn't  lack  of  education,  for 
many  illiterate  men  become  wealthy.  What 
was  this  vital  spark?  What  was  this  one  thing 
which  successful  men  had  and  which  I  did 
not  have? 

I  began  to  read  books  about  psychology  and 
mental  power.  But  everything  I  read  was  too 
general.  There  was  nothing  definite — nothing 
that  told  me  what  to  do. 

After  several  months  of  discouraging  effort, 
I  finally  encountered  a  book  called  "Power  of 
Will,"  by  Prof.  Frank  Channing  Haddock.  The 
very  title  came  to  me  as  a  shock.  When  I 
opened  the  book  I  was  amazed.  I  realized 
that  will  power  was  the  vital  spark — the  one 
thing  that  I  lacked.  And  here  in  this  book 
were  the  very  rules,  lessons  and  exercises 
through  which  anyone  could  increase  their  will 
power.  Eagerly  I  read  page  after  page;  in- 
cluding such  articles  as  The  Law  of  Great 
Thinking;  How  to  Develop  Analytical  Power; 
How  to  Concentrate  Perfectly;  How  to  Guard 
Against  Errors  in  Thought ;  How  to  Develop 
Fearlessness ;  How  to  Acquire  a  Dominating 
Personality. 

An  hour  after  I  opened  the  book  I  felt  like 
a  new  person.  My  sluggish  will  power  was 
beginning  to  awaken.  There  was  a  new  light 
in  my  eye,  a  new  spring  in  my  step,  a  new 
determination  in  my  soul.  I  began  to  see,  in 
my  past,  the  many  mistakes  I  had  made,  and 
I  knew  I  would  never  make  them  again. 

I  practiced  some  of  the  simple  exercises. 
They  were  more  fascinating  than  any  game  of 
cards  or  any  sport. 

Then  came  an  opportunity  to  acquire  the 
business  which  had  lost  money  for  twelve 
years,  and  which  I  turned  into  a  $50,000  a 
year  money  maker.  Instead  of  cringing  before 
the  moneyed  people,  I  won  them  over  by  my 
sheer  force  of  will.  I  would  not  be  denied, 
and  my  every  act  and  word  since  then  has 
been  the  result  of  my  training  in  will  power. 

I  am  convinced  that  every  man  has  with- 
in himself  every  essential  quality  of  success 
except  a  strong  will.  Any  man  who  doubts 
that  statement  need  only  analyze  the  success- 
ful men  he  knows,  and  he  will  find  himself 
their  equal,  or  their  superior,  in  every  way 
except  in  will  power.  Without  a  strong  will, 
education  counts  for  little,  money  counts  for 
nothing,  opportunities  are  useless. 

I  earnestly  recommend  Prof.  Haddock's  great 
work.  "Power  of  Will,"  to  those  who  feel  that 
success  is  just  out  of  reach — to  those  who  lack 
that  something  which  they  cannot  define,  yet 
which  holds  them  down  to  the  grind  of  a 
small  salary. 

Never  before  have  business  men  and  women 
needed  this  help  so  badly  as  in  these  trying 
times.  Hundreds  of  real  and  imaginary  ob- 
stacles confront  us  every  day,  and  only  those 
who  are  masters  of  themselves  and  who  hold 
their  heads  up  will  succeed.  "Power  of  Will" 
as  never  before  is  an  absolute  necessity — an 
investment  in  self-culture  which  no  one  can 
afford  to  deny  himself. 

I  am  authorized  to  say  that  any  reader  who 


cares  to  examine  "Power  of  Will"  for  five  days 
may  do  so  without  sending  any  money  in 
advance.  If  after  one  hour  you  do  not  feel 
that  your  will  power  has  increased,  and  if 
after  a  week's  reading  you  do  not  feel  that  this 
great  book  supplies  that  one  faculty  you  need 
most  to  win  success,  return  it  and  you  will  owe 
nothing.  Otherwise  send  only  $3,  the  small 
sum  asked. 

Some  few  doubters  will  scoff  at  the  idea  of 
will  power  being  the  fountain  head  of  wealth, 
position  and  everything  we  are  striving  for, 
but  the  great  mass  of  intelligent  men  and 
women  will  at  least  investigate  for  themselves 
by  sending  for  the  book  at  the  publisher's  risk. 
I  am  sure  that  any  book  that  has  done  for 
me — and  for  thousands  of  others — what  "Pow- 
er of  Will"  has  done — is  well  worth  investigat- 
ing. It  is  interesting  to  note  that  among  the 
250,000  owners  of  "Power  of  Will"  are  such 
prominent  men  as  Supreme  Court  Justice 
Parker;  Wu  Ting  Fang,  Ex-U.  S.  Chinese 
Ambassador;  Gov.  McKelvie,  of  Nebraska; 
Assistant  Posmaster-General  Britt;  General 
Manager  Christeson,  of  Wells-Fargo  Express 
Co.;  E.  St.  Elmo  Lewis;  Senator  Arthur  Cap- 
per of  Kansas  and  thousands  of  others.  In 
fact,  today  "Power  of  Will"  is  just  as  im- 
portant, and  as  necessary  to  a  man's  or 
woman's  equipment  for  success,  as  a  diction- 
ary. To  try  to  succeed  without  Power  of 
Will  is  like  trying  to  do  business  without  a 
telephone. 

As  your  first  step  in  will  training,  I  sug- 
gest immediate  action  in  this  matter  before 
you.  It  is  not  even  necessary  to  write  a  letter. 
Use  the  form  below,  if  you  prefer,  addressing 
it  to  the  Pelton  Publishing  Company,  30  K 
Wilcox  Block,  Meriden,  Conn.,  and  the  book 
will  come  by  return  mail.  You  hold  in  your 
hand,  this  very  minute,  the  beginning  of  a 
new  era  in  your  life.  Over  a  million  dollars 
has  been  paid  for  "Power  of  Will"  by  people 
who  sent  for  it  on  free  examination.  Can  you, 
in  justice  to  yourself  hesitate  about  sending  in 
the  coupon?  Can  you  doubt,  blindly,  when 
you  can  see,  without  a  penny  deposit,  this 
wonder-book  that  will  increase  your  will  power 
in  one  hour. 

The  cost  of  paper,  printing  and  binding  has 
almost  doubled  during  the  past  three  years, 
in  spite  of  which  "Power  of  Will"  has  not  been 
increased  in  price.  The  publisher  feels  that  so 
great  a  work  should  be  kept  as  low-priced  as 
possible,  but  in  view  of  the  enormous  increase 
in  the  cost  of  every  manufacturing  item,  the 
present  edition  will  be  the  last  sold  at  the 
present  price.  The  next  edition  will  cost  more. 
I  urge  you  to  send  in  the  coupon  now. 


PELTON  PUBLISHING  COMPANY 

30-K  Wilcox  Block,  Meriden,  Conn. 

I  will  examine  a  copy  of  "Power  of  Will"  at  your 
risk.   I  agree  to  remit  $3  or  remail  book  in  5  days. 


Name 


Address 


City  State 


Partial  List  of 
Contents 

The  Law  of  Great  Thinking. 
The  Pour  Factors  on  which  it 
depends. 

How  to  develop  analytical  power. 
How  to  think  "all  around"  any 
subject. 

How  to  throw  the  mind  into 
deliberate,  controlled,  produc- 
tive thinking. 

Detailed  directions  for  Perfect 
Mind  Concentration. 

How  to  acquire  the  power  of 
Consecutive  Thinking,  Rea- 
soning, Analysis. 

How  to  acquire  the  skill  of 
Creative  Writing. 

How  to  guard  against  errors  in 
Thought. 

How  to  drive  from  the  mind  all 
unwelcome  thoughts. 

How  to  follow  any  line  of 
thought  with  keen,  concentrat- 
ed Powers. 

How  to  develop  Reasoning  Power. 

How  to  handle  the  mind  in 
Creative  Thinking. 

The  secret  of  Building  Mind 
Power. 

How  the  Will  is  made  to  act. 

How  to  set  your  Will. 

How   a   strong   Will  is  Master 

of  Body. 
What  creates  Human  Power. 
The    Six    Principles    of  Will 

Training. 
Definite  Methods  for  developing 

Will. 

The  NINETY-NINE  METHODS 

for  using  Will  Power  in  the 

Conduct  of  Life. 
Seven    Principles    of    drill  in 

Mental,     Physical,  Personal 

Power. 

FIFTY-ONE  MAXIMS  for  Ap- 
plied Power  of  Perception, 
Memory,  Imagination,  Self- 
Analysis,  Control. 

How  to  develop  a  strong,  keen 
gaze. 

How  to  concentrate  the  eye  upon 
what  is  before  you — object, 
person,  printed  page,  work. 

These  are  only   a   few?  of  the 
many  subjects  treated. 
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They  replace  steel 
phonograph  needles  ! 

SO  N  O  R  A  Semi-Permanent 
Silvered  Needles  are  for  use 
on  ALL  MAKES  of  steel  needle 
records.  They  play  50  to  100 
times,  mellow  the  tone,  are  more 
economical,  more  convenient, 
save  constant  needle  changing, 
and  increase  the  life  of  the 
records. 


Semi- Permanent  Silvered 

NEEDLES 

Study  these  microphotographs, 
Fig.  A  shows  an  ordinary  steel 
needle  after  playing  one  record. 
Notice  that  the  point  is  worn 
off.  Fig.  B  shows  Sonora  Needle 
after  playing  one  record.  No 
wear  is  perceptible.  Fig.  C 
shows  Sonora  Needle  after  play- 
ing over  50  records.  Needle  has 
worn  down,  but  is  still  in  splen- 
did playing  condition. 

3  Grades:  Loud — Medium — Soft 
30c  per  card  of  5.    In  Canadu  40c. 

Sample  Sonora  Needle  will 
be  sent  FREE  on  request. 
Write  for  it  today.  Note 
how  many  times  it  plays. 

femora  ^flI]ono3raplt  j§>ales 
(Campano,  ,3l«c. 

GEORGE  E.  BR1GHTSOK,  President 
279    Broadway,    Dept.    G.    New  York 
Toronto:  Ryrie  Building 
CAUTION  !   Beware  of  similarly  con- 
structed  needles  of  Inferior  quality 


FREE 


Send  Only  12c 


(Stamps  or  Coin) 


af  my  valuable 


And  I  will  send  you  a  c 
booklet. 

"Hints  to  Music  Loving 
Owners  of  Talking  Machines" 

Tells  you  bow  to  take  care  of  your  machine  and 
records,  preserve  the  life  of  both,  and  gives  many 
pointers  to  improve  the  tone  of  your  instrument  and 
increase  your  enjoyment  of  it.  Instructs  on  the  care 
of  the  motor,  cleaning,  speed  adjusment.  care  of  the 
needles — in  fact  every  tiling  you  should  know.  Send 
12c  today  and  the  booklet  will  come  by  return  mail. 

J.  H.  ELLIS,  Box  882,  Milwaukee,  Wis. 

Patentee  &.  Manufacturer.  Ellis  Harmonious  Reproducer 


You  Can  RENT 
This  Phonograph 

on  our  new  plan!  $10  puts  this  Young's 
Superior  Phonograph  in  your  home  on  30 
Days'  Trial!  Plays  all  makes  of  disc  records 
Cabinet  size.  17  ins.  high.  Rental  applies  o; 
purchase.  $125  Value  for  $62.50.  Write  fo 
details  of  greatest  phonograph  bargain  eve 
offered.    Offer  Limited.    Write  Today. 

YOUNG'S  SUPERIOR  PHONOGRAPH 
62  W.  Madison  St.    Dept.  P26.    Chicago,  III 


Get  This  Car 


And  the  AGENCY 
In  YOUR  Territory 

Drive  a  new  1919  Birch 
SUPER -FOUR  and  make/s.^5 
good  money  selling  Birch  V^A^ 
cars  to  your  friends  and 
neighbors.   They  are  fully 


ueignDors.    iney  are  luuy  nr. D..32X31  tires   ' 

guaranteed.  Prompt  shipments.  Write  quick  for  full  information. 

£>  Madison  St. 
ILLINOIS 


BIRCH  MOTOR  CARS  Ztt&z0"*-w^ 
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as  the  diagram  shows.  Those  you  show  in 
your  letter  are  not  correct,  for  they  give 
like  polarity  on  each  pole,  which  is  \\  rong. 
We  have  no  data  on  -the  starting  coil  di- 
mensions, hut  you  can  arrive  at  this  by 
experiment,  or  else  by  getting  in  touch 
with  the  manufacturers  of  a  similar  sized 
motor. 


Proper  Connection  of  Poles  Composing  Starting  Winding  of  Induc- 
tion Motor. 


SPECIAL   110   VOLT   TO    12  VOLT 
A.  C.  TRANSFORMER. 

(1010)  August  Kling,  Mobile,  Ala.,  w  rites : 

Q.  1.  Asking  for  data  on  building  a 
small  step-down  transformer  to  give  12 
volts  at  the  secondary,  which  lie  desires 
split  into  two  coils.    Total  output  50  watts. 

A.  1.  We  give  herewith  data  on  double 
wound  closed  core  transformer  to  step- 
down  110  volts  60  cycle  A.  C.  to  a  maxi- 
mum secondary  voltage  of  12  volts. 

The  laminated  sheet  iron  core  for  this 
transformer  may  measure  5  inches  wide  by 
6  inches  long,  and  have  a  cross-section  of 
1  inch  by  \A  inch.  At  either  end  of  the 
twro  longer  legs,  as  the  diagram  herewith 
shows,  two  primary  windings  may  be  placed, 
each  of  them  consisting  of  200  turn--  of 
No.  18  D.  C.  C.  magnet  wire.  At  either  end 
of  the  two  long  legs,  the  two  secondary 
windings  may  be  placed,  as  the  diagram 
shows,  each  of  these  developing  about  12 
volts  and  about  2  amperes,  or  giving  12 
volts  and  4  amperes  or  50  watts,  the  total 
output  you  request  for  both  secondaries 
connected  in  parallel.  It  is  understood  that 
both  primaries  in  this  design  are  to  be  con- 
nected in  series  on  110  volt  60  cycle  A.  C. 
at  all  times,  i.e..  whenever  the  transformer 
is  used.  The  secondary  windings  each  con- 
sist of  45  turns  No.  12  B.  &  S.  gage  D.  C.  C. 
magnet  wire,  the  secondary  being  wound 
on  either  leg  beside  the  primary  coil. 


Prim, 
coil " 


iron  Core 


12V 


l/OV.  60-  A  C. 

so  ivo/t  sfep  down  ^ra^sf. 


Details  of  110-Volt  to   12-Volt  A.  C.  Trans- 
former.   Secondary  Coils  May  Be  Connected 
in  Parallel  or  in  Series. 

With  respect  to  taking  off  taps  on  the 
secondary  for  different  voltages,  you  can 
easily  divide  up  the  total  number  of  turns 
on  the  secondary  yourself  by  means  of  a 
small  battery  voltmeter.  You  can  readily 
test  the  potential  by  experiment.  The  volt- 
age in  any  case  is  directly  proportionate  to 
the  number  of  turns  in  use. 


100- WATT,  32  TO  8-VOLT  STEP- 
DOWN  TRANSFORMER. 

(1011)  Claude  Carefoot,  Pasqua,  Sask., 
Canada,  inquires  : 

Q.  1.  For  data  on  step-down  trans- 
former to  reduce  32  volts  to  8  volts,  A.  C. 

A.  1.  We  do  not  of  course  know  how 
many  watts  you  wish  the  transformer  to 
carry,  but  Ave  give 
you  herewith  data  on 
a  100-watt  transform- 
er. The  laminated 
sheet  iron  core  may 
be  about  8"  long  by 
6"  wide  and  thickness 
of  l".  The  core 
should  have  a  cross- 
section  of  1  square 
inch.  The  primary 
winding,  on  one  leg 
of  the  transformer, 
should  consist  of  230 
turns  of  No.  11  D.C.C. 

magnet  wire. 

The  secondary  winding  should  have  58 
turns  of  No.  5  D.C.C.  magnet  wire. 


By  Nikola  Tesla 
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any  special  thought  of  our  far  more  impera- 
tive necessities.  The  "Magnifying  Trans- 
mitter" was  the  product  of  labors  extend- 
ing through  years,  having  for  their  chief 
object  the  solution  of  problems  which  are 
infinitely  more  important  to  mankind  than 
mere  industrial  development. 

If  my  memory  serves  me  right,  it  was  in 
November,  1890,  that  I  performed  a  labora- 
tory experiment  which  was  one  of  the  most 
extraordinary  and  spectacular  ever  recorded 
in  the  annals  of  science.  In  investigating 
the  behaviour  of  high  frequency  currents 
I  had  satisfied  myself  that  an  electric  field 
of  sufficient  intensity  could  be  produced  in 
a  room  to  light  up  electrodeless  vacuum 
tubes.  Accordingly,  a  transformer  was 
built  to  test  the  theory  and  the  first  trial 
proved  a  marvelous  success.  It  is  difficult 
to  appreciate  what  those  strange  phenomena 
meant  at  that  time.  We  crave  for  new  sen- 
sations but  soon  become  indifferent  to  them. 
The  wonders  of  yesterday  are  today  com- 
mon occurrences.  When  my  tubes  were 
first  publicly  exhibited  they  were  viewed 
with  amazement  impossible  to  describe. 
From  all  parts  of  the  world  I  received 
urgent  imitations  and  numerous  honors 
and  other  flattering  inducements  were  of- 
fered to  me,  which  I  declined. 

In  Faraday's  Chair 

But  in  1892  the  demands  became  irresis- 
tible and  I  went  to  London  where  I  de- 
livered a  lecture  before  the  Institution  of 
Electrical  Engineers.  It  had  been  my  in- 
tention to  leave  immediately  for  Paris  in 
compliance  with  a  similar  obligation,  but 
Sir  James  Dewar  insisted  on  my  ap- 
pearing before  the  Royal  Institution.  I 
was  a  man  of  firm  resolve  but  succumbed 
easily  to  the  forceful  arguments  of  the 
great  Scotchman.  He  pushed  me  into  a 
chair  and  poured  out  half  a  glass  of  a  won- 
derful brown  fluid  which  sparkled  in  all 
sorts  of  iridescent  colors  and  tasted  like 
nectar.  "Now,''  said  he,  "you  are  sitting 
in  Faraday's  chair  and  you  are  enjoying 
whiskey  he  used  to  drink."  In  both  aspects 
it  was  an  enviable  experience.  The  next 
evening  I  gave  a  demonstration  before  that 
Institution,  at  the  termination  of  which 
Lord  Rayleigh  addressed  the  audience  and 
his  generous  vords  gave  me  the  first  start 
in  these  endeavors.  I  fled  from  London 
and  later  fro  n  Paris  to  escape  favors 
(Continued  on  page  173) 
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Taught   By   A   Practical  Man 

and  In  Your  Home. 
IT   IS   UP   TO  YOU. 

i'K*  M  I  am  teaching  electricity  and  drafting  to  many  men,  young  and  old,  and  wish  to  interest  you 
sufficiently  so  that  you  will  send  for  my  catalog  which  tells  the  whole  story  regarding  my 
method  of  instruction  and  the  good  which  is  being  accomplished.  It  is  up  to  you  whether 
you  look  into  this  proposition,  but  if  you  are  in  earnest  in  your  desire  to  get  into  the  electrical 
industry,  or  to  become  more  proficient  in  that  line,  you  will  send  for  my  catalog  and  not  regret 
the  time  you  give  in  doing  so. 

THE  PURPOSE  OF  THE  COURSE  OF  STUDY 

I    have    been    designing  of  the  instruction  makes  the  course  attractive  and  valuable  to  those  already 

courses   in    electrical   in-  engaged  in  the  electrical  industry  and  accounts  for  the  fact  that  over  60 

struction    and   teaching  per  cent  of  my  students  are  practical  men. 
electricity,    off    and    on,  T7II7TV  CirTV 

during  the  past  17  years,  and  during  that  time  I  have  had  an  unusual  r  lr  1  I -r  Ir  1  I 

opportunity  to  make  a  special  study  of  the  teaching  business,  from  the  i  worl[  absolutely  on  a  50-50  basis  with  my  students  and  my  method  of 

standpoint  of  a  practical  man.    Ibis  course  has  been  designed  by  me  with  handling  their  instruction  and  my  dealings  witli  them  have  never  been 

a  view  ot  reaching  those  who  do  not  have  a  bit  of  time  and  money  to  de-  criticised.    You  pay  me  the  comparatively  low  price  I  ask  and  I  give  you 

vote  to  study  work  and  to  give  them  as  thorough  a  knowledge  as  possible  of  the  instruction  and  other  help  as  stated  in  my  catalog.    No  student  is 

electricity  as  applied  to  every  day  practical  work    The  instruction  is  given  permitted  to  pay  cash  for  his  entire  course  on  starting,  the  course  being 

like  you  were  working  on  various  jobs  and  1  tell  you  what  to  do  and  how  paid  for  in  small  monthly  payments  as  you  go  along.     Students  have  the 

to  do  it,  giving  the  necessary  explanation  tor  the  understanding  of  the  privilege  of  discontinuing  the  work  if  they  should  find  that  it  was  not  just 

theory  covered  by  the  subject  under  discussion.    Another  particular  feature  what  they  were  after  and  their  payments  stop  at  the  same  time.    This  is 

of  my  instruction  1S  that  I  lay  particular  stress  on  the  unusual  conditions  my  way  of  doing  business  and  a  part  of  my  50-50  plan,  as  I  would  not 

which  seldom  happen  in  the  every  day  run  of  electrical  work,  and  this  part  want  your  money  when  I  was  not  giving  you  the  instruction. 

Apparatus,  Instruments,  Materials,  Etc.  |   1  

rr  ,    „.  .  ,  YORKE  BURGESS, 

Certain  electrical  apparatus,  instruments,  materials,  charts,  drafting  materials,  etc..  as  describe,!  BURGESS  ELECTRICAL  SCHOOL 

in  the  catalog,  are  included  as  a  part  of  the  course  for  which  there  is  no  extra  charge,  as  it  is  '      745  East  42nd  Street   Chicago  Illinois 

covered  by  the  regular  monthly  payments.  i  Gentlemen:  

Fill  Out  Coupon  Or  Drop  Me  A  Postal  Card  For  One  Of  My  Catalogs  Which  Send  me  catalog  describing  your  course  in  Electricity  and  Drafting 

Gives  Full  Information.  «  NAME 

BURGESS  ELECTRICAL  SCHOOL  I  addbess 

745  E.  42d  Street  Chicago,  111.       |    state  ! 


To  Practical  Men  and  Electrical  Students: 


{See  review  of  this  book  by  Editor  in  December 

I  have  prepared  a  pocket-size  note  book  espe- 
cially for  the  practical  man  and  those  who  are 
taking  up  the  study  of  electricity.  It  contains 
drawings  and  diagrams  of  electrical  machinery  and 
connections,  over  two  hundred  formulas  for  calcu- 
lations, and  problems  worked  out  showing  how 
the  formulas  are  used.  This  data  is  taken  from 
my  personal  note  book,  which  was  made  while  on 
different  kinds  of  work,  and  I  am  sure  it  will  be 
found  of  value  to  anyone  engaged  in  the  electrical 
business. 

The  drawings  of  connections  for  electrical  ap- 
paratus include  Motor  Starters  and  Starting  Boxes, 
Overload  and  Underload  Release  Boxes,  Revers- 
ible Types,  Elevator  Controllers,  Tank  Control- 
lers, Starters  for  Printing  Press  Motors,  Auto- 
matic Controllers,  Variable  Field  Type,  Control- 
lers for  Mine  Locomotives,  Street  Car  Controllers, 
Connections  for  reversing  Switches,  Motor  and 
Dynamo  Rules  and  Rules  for  Speed  Regulation. 
Also,  Connections  for  Induction  Motors  and 
Starters,  Delta  and  Star  Connections  and  Connec- 
tions for  Auto  Transformers,  and  Transformers 
for  Lighting  and  Power  Purposes.  The  drawings 
also  show  all  kinds  of  lighting  circuits,  including 
special  controls  where  Three  and  Four  Way 
Switches  are  used. 

The  work  on  Calculations  consists  of  Simple 
Electrical  Mathematics,  Electrical  Units,  Electrical 


issue  of  your  Electrical  Experimenter ,  page  568 1 

Connections,  Calculating  Unknown  Resistances, 
Calculation  of  Current  in  Branches  of  Parallel 
Circuits,  How  to  Figure  Weight  of  Wire,  Wire 
Gauge  Rules,  Ohm's  Law,  Watt's  Law,  Informa- 
tion regarding  Wire  used  for  Electrical  Purposes, 
Wire  Calculations,  Wiring  Calculations,  Illumina- 
tion Calculations,  Shunt  Instruments  and  How  to 
Calculate  Resistance  of  Shunts,  Power  Calcula- 
tions, Efficiency  Calculations,  Measuring  Un- 
known Resistances,  Dynamo  and  Dynamo  Trou- 
bles, Motors  and  Motor  Troubles,  and  Calculating 
Size  of  Pulleys. 

Also  Alternating  Current  Calculations  in  finding 
Impedance,  Reactance,  Inductance,  Frequency, 
Alternations,  Speed  of  Alternators  and  Motors, 
Number  of  Poles  in  Alternators  or  Motors,  Con- 
ductance, Susceptance,  Admittance,  Angle  of  Lag 
and  Power  Factor,  and  formulas  for  use  with 
Line  Transformers. 

The  book  called  the  "Burgess  Blue  Book"  is 
published  and  sold  by  the  Burgess  Engineering 
Company  for  one  dollar  ($1.00)  per  copy,  post- 
paid. If  you  wish  one  of  the  books,  send  me  your 
order  with  a  dollar  bill,  check  or  money  order. 
I  know  the  value  of  the  book  and  can  guarantee 
its  satisfaction  to  you  by  returning  your  money  if 
you  decide  not  to  keep  it  after  having  had  it  for 
five  days. 


BURGESS  ENGINEERING  CO., 


Yorke  Burgess,  Consulting  Engineer 

750  East  42nd  Street  Chicago,  Illinois 
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BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering'  good  salaries  to 
start  with  splendid  chances  for  advancement. 

'Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  27  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.   Mark  and  mail  this  coupon  now. 

SiraE  coRispoiENcT  SCHOOLS 

BOX   61 90,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  before  which  I  mark  X. 
MECHANICAL  DUAFTINO  □  SALESMANSHIP 
STRUCTURAL  1IKAFTING  □  ADVERTISING 
SNIP  DRAWING  QShow  Cord  Writer 
ELECTRICAL  DRAFTING 
 ARCHITECTURAL  DRAFTING 

□  SHEET  METAL  DRAFTING 
IIOILERMAKEIi  DRAFTING 
IIRIDGE  DRAFTING 
MACHINE  DESIGN 
ELEOTRIOAL  ENGINEER 

□  Electric  Mtrhllng  ami  Roll »u is 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
MECHANICAL  ENGINEER 
Machine  Shop  Practice 
Gas  Engine  Operating 
l  llll,  ENGINEER 
Surveying  and  Mapping 
STATIONARY  ENGINEER 

3  Marine  Engineer 

□  ARCHITECT 

J  Contractor  and  Builder  j 
=  Concrete  Builder 
I]  Structural  Engineer 


□  Sign  Painter 

□  ILLUSTRATING 

a Cartooning 
BOOKKEEPER. 

□  Stenographer  and  Typist 
QCert.  Public  Accountant 

□  TRAFFIC  MANAGER 

□  Railway  Accountant 

□  GOOD  ENGLISH 


eacher 
Common  School  Sabjeett 
Mathematics 
CIVIL  SERVICE 


□  Railway  Mail  Clerk 
QAUTOMORILE  Ol'ERAT'G 

Auto  Repairing 
PLUMBING  AND  HEATING 
_  Textile  Overseer  or  Supt. 

□  CHEMIST 

□  Navigation  IdSpanlsh 

□  AGRIOULTURElQ  French 

□  Poultry  HalslnglQItallan 


Name  

Present 

Occupation- 

Street 

end  No.   


Clty_ 


Violin,  Hawaiian  Guitar 
Ukulele,  Guitar,  Mandolin,  Cornet  or  Banjo 

Wonderful  new  system  of  teaching  note  music  by  mail.  To  first 
pupils  in  each  locality,  we'  11  give  a  $20  superb  Violin.  Mandolin, 
Ukulele,  Guitar,  Hawaiian  Guitar,  Cornet  or  Banjo  absolutely  free. 
Yerysmall  charge  for  lessons  only  expense.  We  guarantee  success 
or  no  charge.  Complete  outfit  free.  Write  at  once — no  obligation. 

SLINGEBLAND  SCHOOL  OF  MUSIC,  Dept.  422,  ,  CHICAGO,  ILL 
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Small  Capital  Starts  You 

on  our  easy  payment  plan.  Begin 
now  and  get  your  share.  We  seU 
.everything.    Write  today. 

V   Atlas  Moving  Picture  Co. 

^i1'^"""'  ""  538  S.  Dearborn  St., Chicago 
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iciem 


The  tin  foil  and  paraffined  paper  con- 
denser used  with  this  coil  for  intensifying 
the  current  for  shocking  purposes,  etc., 
may  be  composed  of  about  forty  sheets  of 
tin  foil  measuring  3x4  inches,  each  foil 
leaf  separated  with  a  layer  of  paraffined 
paper.  Alternate  sheets  are  connected  to- 
gether to  form  a  terminal,  and  the  con- 
denser is  finally  connected  up  with  the 
switch,  as  shown  in  Fig.  1,  so  that  it  can 
be  cut  in  or  out  of  circuit  as  desired. 

Wooden  Cabinet. 

The  cabinet  proper,  housing  the  two  dry 
cells  and  the  medical  coil  with  control 
switches,  in  the  case  of  the  writer  was 
made  of  some  *4-inch  pine  obtained  from 
some  old  boxes.  To  further  explain,  and 
after  considerable  experience  in  building 
apparatus  of  this  and  kindred  sorts,  ex- 
perience dictates  that  it  is  best  not  to  bother 
with  any  elaborate  wooden  outer  cabinets, 
but  to  make  it  more  rugged  by  housing  the 
apparatus  and  coils  in  a  small  dress-suit 
case.  The  author  purchased  one  of  these 
for  $2.00,  which  filled  the  bill  perfectly,  the 
case  being  made  of  fiber  with  a  good  lock 
and  hasp,  reinforced  corners  and  leather 
handle.  The  case  measured  14  inches  long 
by  8$4  inches  in  width  and  4%  inches  in 
depth.  Before  building  the  cabinet,  there- 
fore, and  providing  you  intend  to  enclose 
the  apparatus  in  a  case  of  this  kind,  which 
may  be  purchased  at  any  trunk  and  bag 
store,  you  should  ascertain  the  dimensions 
of  the  case  beforehand,  so  that  the  cabinet 
will  fit  into  it  properly.  As  becomes  ap- 
parent from  Fig.  3,  the  top  of  the  cabinet 
is  the  only  part  that  shows  when  the  case 
is  open,  and  therefore  it  will  be  evident  that 
the  bottom  can  be  made  of  pine  and  given 
a  coat  of  black  shellac  or  black  coach  var- 
nish. The  battery  cover  in  the  author's 
instrument  is  made  of  polished  mahogany, 
being  one-half  of  a  mahogany  base  which 
originally  belonged  to  an  obsolete  wireless 
instrument  and  a  strip  of  polished  mahog- 
any was  used  for  the  central  upright  along- 
side the  induction  coil.  The  main  switch 
panel  which  supports  the  coil  of  the  con- 
denser switch  and  the  twelve  points,  also 
the  secondary  switch,  is  best  made  of 
either  black  fiber,  polished  hard  rubber  or 
bakelite.  As  the  switch  contacts  are  quite 
close  together,  and  potentials  of  several 
hundred  volts  are  carried  thru  adjacent 
contacts. 

The  battery  compartment  cover  is  held 
in  place  by  means  of  four  eye  hooks,  which 
can  be  purchased  for  a  few  cents  at  any 
hardware  store,  and  as  the  experimenter 
has  never  yet  been  born,  to  the  writer's 
mind,  who  has  not  wanted  to  use  the  bat- 
tery which  he  has  just  locked  up  in  a  cabi- 
net, provision  is  made  so  that  the  battery 
in  this  cabinet  can  be  used  at  any  time  with- 
out having  to  open  the  compartment.  For 
this  purpose  two  auxiliary  battery  terminals 
or  binding  posts  are  placed  on  the  side  of 
the  battery  switch  as  Figs.  1  and  2  show. 

Miscellaneous. 

All  of  the  connections  under  the  panel 
supporting  the  apparatus  as  well  as  the 
battery  connections  are  best  made  with 
rubber-covered  flexible  conductor  about  No. 
18  B.  &  S.  gage  capacity.  At  Fig.  6  there 
are  shown  details  for  making  the  two  metal 
handles,  as  well  as  a  sponge  electrode  for 
treatment  with  saline  solutions  (saltwater). 
The  handles,  if  they  are  to  be  made  in- 
stead of  purchased,  are  very  well  composed 
of  two  lengths  of  brass  tubing  of  about 
54-inch  outside  diameter  by  2>l/2  inches  long. 
Each  of  these  handles  should  be  plugged 
up  by  a  thick  brass  washer  or  a  piece  of 
Y%  brass  turned  to  make  a  driving  fit  in 


the  tube,  and  which  may  be  afterward 
sweated  with  solder  so  as  to  make  a  smooth 
tight  joint  which  cannot  be  noticed,  espe- 
cially when  the  handles  are  afterward 
nickel  plated.  Thru  the  center  of  the  plug 
a  No.  8-32  tap  hole  should  be  drilled  and 
threaded,  into  which  a  binding  post  may  be 
secured  or  else  a  wooden  handle  as  shown 
in  the  detail  sketch,  Fig.  6,  may  be  utilized. 
This  handle  is  turned  up  from  some  hard 
wood  and  given  a  coat  of  black  shellac, 
and  in  the  smaller  end  of  the  handle  there 
is  tightly  fitted  a  piece  of  No.  8-32  screw. 
A  small  hole  may  be  drilled  crosswise  thru 
the  screw  near  the  wood  thru  which  the 
cord  tip  may  be  placed  to  make  connection 
when  it  is  used. 

This  wooden  handle  is  very  essential 
when  the  sponge  electrode  is  employed, 
when  it  is  screwed  into  the  threaded  shoul- 
der in  this  electrode.  To  make  the  sponge 
electrode  you  will  require  a  small  piece  of 
soft  sponge  about  ^2  inch  thick  which  is 
sewed  or  laced  with  some  heavy  thread  to 
the  brass  disc  shown  at  Fig.  6.  When 
using  this  electrode  it  is  dipt  into  a  salt 
water  solution  and  applied  over  the  part 
affected,  such  as  a  stiff  muscle  or  cord,  the 
patient  holding  the  other  handle  in  the 
hand,  etc.  The  positive  and  negative  poles 
of  a  faradic  current  as  delivered  at  the 
binding  post  terminals,  H  and  H1,  is  readily 
determined  by  means  of  a  polarity  indica- 
tor, and  the  writer  has  successfully  used 
very  often  one  of  the  pole  test  paper  in- 
dicators available  on  the  market.  This 
paper  is  dampened  when  it  is  to  be  used 
for  determining  polarity.  Some  of  the 
papers  turn  red  at  the  negative  pole,  and 
others  turn  red  at  the  positive  pole. 


Earle  Liederman 

THE  ACME  OF  PHYSICAL 
PERFECTION  . 

Send  for  my  latest  book 

"MUSCULAR  DEVELOPMENT" 

It  will  tell  you  how  you  can  get  ROBUST 
HEALTH,  GREAT  STRENGTH,  ABUNDANCE 
OF  VITALITY  and  a  HIGHLY  DEVELOPED 
BODY.  Beautifully  illustrated  with  photographs 
of  myself  and  of  some  of  the  world's  strongest 
men  whom  I  have  trained. 

Send  10c  for  a  copy  TODAY — NOW — while 
it  is  on  your  mind. 

EARLE  E.  LIEDERMAN 
Dept.  209,  203  Broadway,  New  York  City 
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tributed  and  is  interrupted  in  a  certain 
rhythmic  manner,  which  thus  gives  alter- 
nating periods  of  rest  and  work  to  the 
actuated  muscles.  The  application  of  the 
current  is  made  by  large  metallic  surfaces, 
the  electrodes  covering  the  entire  muscular 
region  under  treatment.  The  method  of 
application  of  these  electrodes  is  carefully 
supervised  by  the  physician  in  order  to  get 
the  best  results.  The  large  surface  elec- 
trodes overcome  to  a  great  extent  the  high 
resistance  of  the  skin,  and  also  renders  it 
certain  that  the  patient  docs  not  experi- 
ence any  disagreeable  sensation. 

There  is  no  nervous  fatigue.  The  patient 
himself  is  unconscious  of  this  gymnastic, 
passive  ergotherapy ;  he  experiences  no 
shocks  nor  any  disagreeable  twitching. 
There  is  no  muscular  fatigue;  the  muscles 
are  strengthened  immediately;  particularly 
the  abdominal  muscles  are  greatly  bene- 
fited. The  local  circulation  is  highly  stimu- 
lated. The  motor  functions  of  the  muscles 
rapidly  emerge  from  their  impotency. 

Our  photographs  were  taken  at  the 
Grand-Lebrun  Hospital  at  Bordeaux,  Frof. 
Bergonie  himself  being  in  charge  of  the 
same.  One  of  the  photographs  shows  one 
of  the  electro-therapeutic  wards  while  the 
faradization  is  taking  place.  It  is  interest- 
ing to  watch  the  patients  while  they  under- 
go the  treatment.  They  seem  to  be  uncon- 
scious of  the  effect  of  the  current,  but  their 
muscles  are  working  overtime.  Our  Poilus 
continue  reading  their  newspapers  and 
magazines  as  if  they  were  actually  enjoying 
a  pleasant  rest.  The  treatment  extends  for 
two  hours  in  the  morning  and  two  in  the 
evening,  but  in  some  cases  the  treatment  is 
decreased  or  increased  as  becomes  neces- 
sary, all  depending  on  the  specific  cases. 
In  one  of  our  photographs  we  see  a  poilu, 
suffering  from  a  fracture  of  the  leg  bones 
and  the  loss  of  his  calve  muscles,  who  was 
enabled  to  walk  again  without  difficulty 
within  fifteen  days. 


EXPERIMENTS  IN  RADIO 
ACTIVITY. 

(Continued  from  page  123) 

an  undisputed  footing  to  the  atomic  theory 
and  has  helped  to  solve  many  problems 
which  have  been  puzzling  the  scientists  for 
years. 

Of  course  this  series  is  only  a  beginning 
and  the  experimenter  wishipg  to  continue 
should  procure  a  standard  work  on  the 
subject  such  as  Rutherford's  justly  famous 
"Radio-active  Substances  and  Their  Radia- 
tions." It  is  hoped  by  the  author  that  these 
articles  have  begot  an  interest  in  this  far- 
reaching  and  fascinating  study. 

(Conclusion) 


WIRELESS  SIGNALS  HEARD 
THREE-QUARTERS  OF  A  MILE. 

As  considerable  discussion  is  often  heard 
among  radio  men,  both  Professional  and 
Amateur,  as  to  the  distance  over  which  an 
amplified  radio  signal  has  been  heard,  it 
may  be  of  interest  to  mention  in  this  con- 
nection that  Dr.  Louis  W.  Austin  of  the 
U.  S.  Naval  Radio-Telegraphic  Laboratory 
states  in  a  recent  letter  to  the  Editors  that 
he  has  often  heard  incoming  radio  signals 
amplified  by  means  of  standard  radio  ap- 
paratus so  as  to  be  audible  for  from  Y2  to 
Y$  mile!  He  also  states  that  he  believes 
it  possible  to  amplify  phonograph  music  or 
speech  thru  the  aid  of  a  standard  audion 
amplifier  having  several  stages  and  loud 
talking  attachment,  so  that  the  music  could 
be  heard  over  a  distance  of  a  mile  or  more. 


keaBigge 

*  Drafts 


Great 
demand 
drafts- 
men now.  Still 
demand  in 
prospect.  War  over, 


building  is  to  be  resumed 
and  manufacturing  to 
expand  to  meet  home  and 
foreign  needs— which  means 
plenty  of  good  positions  for 
draftsmen.  Take  up  this  paying  pro- 
fession. The  Chicago  "Tech  'method 
is  the  quickest,  easiest  way  to  become  a 
draftsman  in  spare  time  while  you  hold 
your  present  position.   That  proved  before 
you  pay  a  penny.  (See  free  lesson  offer  below 
Send  coupon.    Learn  how  to  earn 

$25  to  noo 

a  Week  or  More 

at  interesting  work  with  opportunities  to  rise  to  superintendent,  manager , 
or  other  executive  positions.    Let  the  Chicago"Tech"engineers  train  you 
!  #  At  least  get  the  free  lesson  and  information. 

Drawing  Uutrit 


(No 
Extra 
Charge) 


in  Draftsmanship  receives  this  draw- 
ing outfit— set  of  instruments  in  case, 
drawing  board.TsQuare.tr  iangles, scale, 
curve,  drawing  paper,  pencils,  etc.,  or 
a  cash  credit  in  case  he  already  has  an 
outfit.  You  use  them  while  learning.— then 
take  them  right  into  your  practical  work. 
NOTF  •  Enrolled  with  Chicago  "Tech" 
1,v-'  »  *»  ■  you  nave  the  personal  direc- 
tion of  practical  engineers,  builders  and 
architects  who  teach  you  the  methods  they 
use  in  their  own  work.  No  useless  theories, 
no  time  wasted .  You  are  prepared  to  stand 
beside  old,  experienced  men.  Big  advant- 
age to  learn  trom  a  staQ  like  this— every 
man  a  specialist. 

Come  To  the,ColIege  or 

TRAIN  at  HOME 

Wherever  you  are  you  can  have  thia  Chicago 
Tech"  training.  Complete  instruction  by  mail. 
Exercises,  lessons,  personal  direction  of  our  ex- 
perts right  in  your  own  home  if  you  cannot  come 
to  the  college  for  a  resident  course.  Send  the 
coupon  and  (ret  the  facts. 


Easy  Payments 

The  fees  forChicago  "Tech"  courses  are  very  moderate— and 
yon  can  pay  on  easy  terms.  And  also— you  can  obtain  in  a  few 
months  what  it  would  take  several  years  to  acquire  by  ordinary 
methods.  You  can  get  an  early  start.  You  are  soon  ready  to  take 
a  paying  position  and  to  quickly  get  back  the  cost  of  your  course. 

I7DI7I7  TEST 
r  HHH  LESSON 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism— its 
construction,  operation  and  REPAIR— 
taught  by  mail.  You  train  directly  under 
the  Chicago"Tech"  automobile  experts. 
Splendid  opportunities  open  now. 

Learn  All  This  in  Spare  Time 

All  about  the  Principles  of  the  Auto- 
mobile. 

All  about  Gasoline  Engines. 

All  about  Power  Plants  and  Trans- 
missions. 

All  about  Carburetors  and  Fuel  Sup- 
ply Systems. 

All  about  Lubrication  and  Cooling. 

AH  about  Batteries. 

All  about  Magneto  Ignition. 

AH  about  Starting  and  Lighting 
Systems. 

Know  How  To  Fix  Troubles 

Most  complete  instruction  in  auto 
repair  work.  Equips  you  for  high  pay 
or  to  start  a  business.  Big  demand  for 
trained  repair  men. 

117  -  Send  the  coupon  and  get  cat- 
VV  FUG  alog  and  al  1  information  now. 


Other  institutions  ask  you 
to  pay  first — and  then  to  find 
out  later  how  well  qualified 
you  are  for  this  profession. 
We  send  the  free  lesson  first 
and  place  you  under  no  obli- 
gation at  all.  Discover  your 
qualifications  before  you 
pay  anything.  And  see  for 
yourself  just  what  Chicago 
"JTech"  offers  you  in  train- 
ing which  will  bring  a 
ready  market  for  your 
services  and  open  oppor- 
tunities which  areclosed 
to  the  untrained  man, 
The  coupon  will  bring 
all  the  facts  about  the 
course,  the  small  fee, 
and  the  easy  terms. 


Mark  with  X  the  branch 
you  are  interested  in--or 
if  in  doubt  about  which 
course  to  take,  writea  let- 
ter stating  facta  about  yourself  and  asking 
our  advice  which  will  be  freely  given. 
Mail  either  the  coupon  or  the  letter  today. 


CHICAGO  TECHNICAL  COLLEGE, 

645  Chicago  "Tech"  Building,  Chicago 

Without  obligation  upon  me,  send  your  Catalog  on  subject  indicated 
below.    Also  FREE  Lesson  if  inquiry  is  on  Drafting  or  Plan  Reading. 
Mark  X  opposite  work  in  which  you  are  especially  interested. 


□  Architectural  Drafting 

□  Machine  Drafting 

□  Electrical  Drafting 
Q  Structural  Drafting 

□  Sheet  Metal  Drafting 

□  Builders*  Course 


□  Plan-Reading— Buildings 

□  Plan-Reading— Shop  Men 

□  Estimating 

□  Surveying 

□  Map  Drafting 

□  Autoaand  Gai  Engines 


City. 


College  or  Home;  Study?    State  which. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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The  Auto  -Wheel  Coaster 


is  designed  and  built  by  men  who  know  boys' 
tastes,  and  have  the  materials  to  build  with. 
For  years  a  favorite  because  of  its  strength, 
epeed  and  grace. 

The  Auto -Wheel  Convertible  Roadster 

below  is  a  double  purpose  wagon,  changed  in  a 
minute  from  roadster  to  speedster. 
Both  types  have  the  durable  oval  spokes,  roller- 
bearings  and  steel  axles. 

FREE  FELT  PENNANT  and  Color  Catalog  for 
names  of  three  coaster  wagon  dealers.  (Tell  which 
handles  the  Auto-Wheel). 

CAPS  FREE  —  to  Auto-Wheel  Coaster  Club  mem- 
bers. Special  cap  to  captain.  Organize  your  Club 
now,  and  write  for  details.  Address 

THE  BUFFALO  SLED  COMPANY, 

In  Canada:  163  Schenck  St.,  N.  Tonawanda, 


Preston,  Ont. 


New  York. 


Build  and  Fly 

Your  Own 
Training  Plane 


Train   yourself    in  Aviation. 
Be  an  Amateur  Aviator  with  an 
Aeroplane  of  your  own.  Learn 
how  Aeroplanes  are  built ;  learn 
the   principles    of  construction, 
operation  and  control.    We  sell 
IDEAL   Accurate    Scale  Draw- 
ings,  and  Building  and  Flying 
Instructions    which    show  you 
how  to  build  a  perfect  Model 
Aeroplane,    3    ft.    size,  that 
Will  rise  from  the  ground  by 
its  own  power  and  fly  like  a 
big  one.     Send  now  for  the 
Drawings  and  Instructions  for 
the  one  you  want  to  build. 
Drawings  and  Instructions  tor 
Curtlss  Military  TractorQ  ^ 
Blerlot  Monoplane  mOC 
Nleuport  Monoplane 
Taube  Monoplane 
Curtlss  Flying  Boat 
Wright  Biplane 
Cecil  Peoli  Racer 
Ideal  Model  Aeroplane  Catalog  Sc — None  Free 
Tells  about  Model  Aeroplanes,  Racing  Aeroplanes, 
Flying  Toys,  and  parts  and  supplies  to  build  them 
with.    4  8  pages.    Sent  only  upon  receipt  of  5  cents. 

IDEAL  AIRPLANE  &  SUPPLY  COMPANY 
159-161  Wooster  St..  New  York  Cltv 


EACH 

Set  of 
Seven 
' $1.60 
postpaid 


MAKE  RECORDS 

DISC  STYLE 

On  Your  Phonograph 


Play  them  on  your  own 

VICTROLA,  COLUMBIA 

Edison.  Brunswick,  Sonora,  Soule 
or  any  phonograph  made 
When  answer-inn  this  ad  mention  the  name  and  style 
cf  phonograph  you  have. 
ELECTRO-MECHANICAL  PARTS  CO. 
160  No.  Wells  Street  Chicago,  111. 


in  Si 


WHAT  we  really  should  say  is, 
"What's  OK  a  cover?"— but'  you 
did  get  the  meaning  after  all.  There 
are  covers  and  covers,  or  to  qualify  it  bet- 
ter, let  us  say  cover  illustrations.  Tons  of 
reams  could  be  written  about  them  and 
still  the  correct  answer  as  to  what  consti- 
tutes a  good  cover  would  be  as  nebulous  to 
you  as  it  is  to  every  other  magazine  editor. 
To  be  sure,  the  ''pretty  girl"  cover  has 
been  proven  the  real  seller,  but  so  has  the 
homely  baby  face,  and  the  ugly  bulldog, 
not  to  speak  of  Charlie  Chaplin  or  the  play- 
ful kitten  cover.  All  of  these  make  good 
covers  and  the  public  buys  millions  of 
copies  of  publications  every  day  on  account 
of  them. 

But  the  subject  on  the  cover  alone  does 
not  always  mean  that  it  will  prove  a  big 
seller.  Like  as  not  the  color  scheme  plays 
just  as  big  a  role.  For  if  the  color  is  not 
pleasing,  the  magazine  often  does  not  sell, 
even  if  the  pretty  girl  docs  adorn  its  front. 
Then  there  is  the  "teaser,"  the  "wonder- 
what-it-is"  cover.  If  gotten  up  correctly, 
and  if  it  stirs  up  sufficient  curiosity  in  a 
man's  breast — every  copy  will  be  sold  as  a 
rule.  For  after  all,  man  is  curiosity  incar- 
nate, and  'is  willing  to  pay  for  appeasing  it ! 

Our  April  cover  was  of  this  sort,  as  in- 
deed it  was  an  all-around  ideal  type.  It 
had  the  mysterious  element  in  it :  it  was 
startling,  and  the  color  combination  was 
right  and  pleasing. 

Some  one — an  authority  on  magazines — 
said  that  if  we  did  get  out  a  thousand  cov- 
ers, we  could  never  hope  to  beat  the  April 
cover !  And  if  the  sales  of  the  April  issue 
is  an  index,  his  prophecy  probably  will 
come  true!  Indeed,  we  had  to  print  an  ex- 
tra edition,  and  that  did  not  cover  the  de- 
mand. 

Of  course,  adverse  criticism  was  not  lack- 
ing. A  few-  cranks — the  usual  monthly 
crop — were  on  deck,  loudly  denouncing  us. 
Their  virtuous  ego  had  been  shocked  pro- 
foundly because  we  dared  to  show  a 
woman  unattired,  save  for  her — skeleton ! ! 
These  "critics"  like  as  not  forget  that  "to 
the  pure  everything  is  pure."  They  belong 
to  that  fanatic  category  of  men  who  can't 
bear  to  look  at  the  naked  truth,  because  it 
is — naked  ! 

So  we  were  pleasantly  surprised  when 
hundreds  of  readers  from  all  sections  of 
the  country  began  sending  us  clippings  of 
the  editorial  which  accompanies  this  article. 

This  editorial  was  written  by  Arthur 
Brisbane,  the  highest  paid  editorial  writer 
in  the  world.  It  was  publisht  in  the  New 
York  Evening  Journal,  the  Chicago  Amer- 
ican, the  Washington  Times,  the  Boston 
American,  the  Atlanta  Georgian,  the  San 
Francisco  Examiner,  and  the  Los  Angeles 
Examiner. 

Mr.  Brisbane  seldom  uses  illustrations  in 
his  editorials.  That  he  picked  out  our 
April  cover  illustration  proves  that  it  must 
have  been  good.  Indeed,  we  may  para- 
phrase Mr.  Brisbane's  editorial  by  asking: 

"What  is  a  Cover  Illustration?  A  Back- 
bone."   And  again: 

"While  there  are  many  magazines,  so  few 
of  them  are  vertebrate  that  you  can  count 
them  on  the  fingers  of  your  two  hands  in 
the  United  States." 

Ask  yourself  or  your  friend,  "What 
magazine  do  you  know  that  you  can  call  a 
vertebrate?  What  magazine  covers  have 
you  ever  heard  anybody  discuss?"  See 
how  many  answers  you  get. 

Today  the  Electrical  Experimenter  is 
the  most  widely  quoted  scientific  publica- 
tion in  this  country.  Within  its  covers  you 
will  find  the  last  word  on  Radio,  Electric- 
ity. Aeronautics,  Chemistry,  Astronomy, 
Mechanics  and  all  the  allied  sciences,  writ- 
ten so  that  the  layman  as  well  as  the  most 


EDITORIAL  PAGE 
OF  THE 

NEW  YORK 

EVENING 
JOURNAL 


What  Is  an  Editorial? 
A  Backbone. 


Here,  reproduced  from  that 
interesting  scientific  jour- 
nal The  Electrical  Ex- 
perimenter, is  a  picture 
showing  a  lady's  skeleton 
photographed  by  modern 
methods.  You  will  see 
I  he  resemblance  between 
these  bones  and  the  edi- 
torial. 


On  your  knees  thank  kind  Providence  that  we  have  not  X-ray 
eyes,  but  eyes  t-hat  see  the  surface,  nothing  below. 

If  like  the  mysterious  penetrating  rays  we  could  see 
THROUGH,  see  the  bones,  the  crinkly  skull,  with  its  interesting 
seams,  and  all  the  rest,  how  gruese me  we  should  look  to  each  other. 

Marriages  would  a!)  be  made  in  heaven,  none  of  them  on  earth. 
We  should  all  look  too  ugly. 

But  wise  Providence  bruits  us  m  a  million  directions,  giving 
us  what  we  need  to  make  ns  useful  and  efficient  here  and  nothing 
unnecessary 

We  cannot  see  colors  below  the  red  or  above  the  violet.  In- 
sects probably  see  others.  We  cannot  detect  Bound  except  within 
e  narrow  range.  We  see, the  bloom  on  the  cheek,  not  the  bone  in- 
side of  it.  We  see  the  pretty  graveyard  with  the  green'  grass  and 
the  flowers,  but  do  not  know  what  happened,  to  the  individual  who 
went  in  there 

We  see  the  baby,  just  arrived,  chewing  its  fist  in  the  cradJe, 
but  don't  know  whence  it  came,  what  it  was  doing  before  it  got 
here 

And  it  is  all  for  the  beat 

This  is  written  to  answer  a  reader  who  asks,  "What  part 
ihould  you  sa'-  that  the  editorial  plays  in  a  newspaper?" 
This  bttle  picture  answers  the  question. 

The  editorial  in  a  newspaper,  if  it  IS  an  editonal,  which  it 
usually  ISN'T,  plays  in  that  newspaper  the  part  that  the  skeleton, 
&nd  particularly  The  backbone,  plays  in  the  anatomy  and  the  activ- 
ity of  the  young  lady  In  this  picture 

She  doesn't  show  it,  her  young-  man  doesn't  know  it,  th» 
world  at  large  doesn't  know  it,  but  the  most  important  thing  about 
her,  that  which  makes  her  stand  up  and  go  through  life  well  bal- 
anced on  her  two  feet,  is  the  bony  structure,  and  particularly  that 
BACKBONE. 

The  young  man  who  doesn't  know  it  really  admires  her  for 
the  backbone,  admires  her  because  she  is  a  vertebrate;  that  is  to 
say,  one  having  a  spinal  column. 

Without  it  she  would  lie  flat  on  the  ground,  could  not  stand 
up.  could  not  walk,  could  not  even  crawl  along.  Beautiful  hair 
and  eyes  and  color  would  all  go  for  nothing  without  the  backbone. 

So,  Inquiring  reader,  it  is  with  the  newspaper  and  the  editorial 
column.  The  editorial  column  is  the  spinal  column. 

If  the  newspaper  has  got  it,  it  is  a  vertebrate.  If  it  hasn't 
gof  it — and  newspapers  usually  haven't — it  is  a  mollusk.  The  mol- 
lufik  is  good  to  eat,  leads  a  prosperous,  cheerful  life  quite  often. 
But  it  Is  a  mollusk. 

In  the  newspaper,  as  in  the  huiaan  being,  the  backbone,  or 
editorial  column,  makes  the  thing  stand  up  and  walk  and  gives  it 
It*  power. 

In  this  charming  young  person,  as  you  can  see  at  a  glance, 
the  skeleton  is  by  far  the  least  attractive  part.  It  cannot  be  com- 
pared with  long,  curry  hair,  pink  cheeks,  red  lips,  sparkling  eyes. 
But  it  is  more  neoessary  than  those. 

The  newspaper's  backbone,  when  it  happens  to  he  a  news- 

Kper  with  a  backbone,  is  perhaps  the  least  attractive  part,  the 
jrt  pleasing.  It  does  not  compare  with  the  woman's  page,  the 
continued  Btory,  the  fashion  page,  the  comic  page;  but  it  is  THE 
BACKBONE. 

While  there  are  many  jiewipapers,  so  few  of  them  are  verte- 
brates that  you  oan  count  them  on  the  flngera  of  your  two  hands 
!n  the  United  States. 

Ask  yourself  or  your  friend,  "What  newspaper  do  you  TnOsvi 
that  you  can  call  a  vertebrate?  What  newspaper  editorial  column 
have  you  ever  beard  anybody  discuss?"  See  how  many  answers 
you  get. 


modern  theorist  may  enlarge  his  fund  of 
knowledge.  Therefore  do  you  wonder  that 
hardly  a  newspaper  worth  the  name  fails  to 
quote  the  Experimenter  several  times  a 
month  ? 

What  do  you  think  is  the  reason? 


You  benefit  by 


:ntioning  the  "Electrical  Experimenter'*  when  writing  to  advertisers. 
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Learn  to  Fill 
Bigger  Shoes 


Foremen  and 
Superintendent* 
»1800  to  $5000  Yearly 


Engineers  (all  kinds) 
S2000  to  $5000  Yearly 


Office  Manager  or  Auditor 
$1800  to  $5000  Yearly 


NO  matter  what  kind  of 
work  you  are  doing 
now,  a  set  of  these 
great  home  study  books  will 
quickly  fit  you  for  a  bigger 

and  better  paying  job.  We  will 
send  any  set  you  select  for  one 
week's   FREE  examination, 
and  if  you  want  to  keep  them 
you  pay  only  the  special  reduced  price — 
at  the  rate  of  50  cents  a  week.   This  is 
your  opportunity  to  make  more  money — 
grasp  it  NOW.    Use  these  books  and  a 
little  spare  time  and  LEARN  TO  FILL 
BIGGER  SHOES. 


Carpentry  and 

Contracting 

Five  volumes,  2138  pages  and 
more  than  400  illustrations. 
Prepares  for  Contractor,  Build- 
ing Superintendent  and  Car- 
penter Foreman.  Regular 
price,$26.00.  Special  price, $17.80. 

Civil  Engineering 

Nine  volumes,  3900  pages  and 
3000  illustrations,  plates^  and 
diagrams.  Prepares  for  Civil  or 
Structural  Engineer,  Transit- 
man,  Estimator,  Designer  or 
Chief  Draftsman.  Regular 
price,$4B.O0.  Special  price,$29.80. 

Telephony  and 

Telegraphy 

Foot  volumes,  1728  pages  and 
2000  illustrations,  plates  and 
diagrams.  Prepares  for  Tele- 
phone Engineer,  Wire  Chief, 
Exchange  Manager,  Trouble 
Man  or  Telegrapher.  Regular 
price.  $20.00.Special  price,$12.80. 

Steam  and  Gas 

Engineering 

Seven  volumes,  3300  pages  and 
2500  illustrations,  plates,  dia- 
grams, etc.  Prepares  for  Sta- 
tionary, Marine  or  Locomotive 
Engineer  or  Fireman.  Regular 
price.$3B,00.  Special  price,$21,80. 

Law  and  Practice 

(with  Reading  Course  in  25 
bound  pamphlets).  Thirteen 
volumes,  6000  pages  and  24  illus- 
trations. Prepares  for  all  Bar 
Examinations.  A  wonderful 
aid  to  business  men.  Regular 
price,$72.00.  Special price,$39.80. 

Practical 

Accounting 

Four  volumes,  1840  pages  and 
800  illustrations,  plates  and 
diagrams.  C.  P.  A.  questions 
and  practical  problems.  Pre- 
pares for  Accountant,  Book- 
keeper or  Cost  Clerk.  Regular 
price,$20.00.  Special price,$12,80. 


Pay  Raisers 

These  books  are  written  by 
well  known  authorities  —  the 
top-notchers  in  each  line.  They 
will  help  you  make  more  money. 
You  can't  fail  to  understand 
them,  because  they  are  written 
in  plain,  everyday  language. 
Thousands  of  photographs, 
diagrams,  charts,  etc.,  help  to 
make  difficult  points  as  sim- 
ple as  A-B-C. 

See  our  Free  Examination— no 
money  down  offer  below 


Ask  Our  Experts 

With  these  books  goes  free  of  all 
charge  a  $12.00  Consulting  Mem- 
bership in  the  American  Technical 
Society.  If  any  question  puzzles 
you— write  us.  Our  corps  of  experts 
and  engineers  will  solve  any  prob- 
lem. Ask  all  the  questions  you 
want  for  a  whole  year.  This  serv- 
ice is  absolutely  FREE. 


Don't  Send  Ant  Money: 


Automobile 

Engineering 

Five  volumes,  2400  pages  and 
2000  illustrations.  Prepares  for 
Garage  Foreman.  Automobile 
Mechanic  or  Chauffeur.  Inval- 
uable to  car  owners.  Regular 
price.$25.00.  Special  price,$17.80. 

MachineShopPractice 

Six  volumes,  2300  pages  and 
2500  illustrations.  Prepares  for 
Machine  Shop  Superintendent 
or  Foreman,  Foundryman,  Pat- 
tern Maker,  Tool  Designer  or 
Tool  Maker.  Regular  price, 
$30.00.    Special  price,  $19.80. 

Sanitary,  Heating  and 
Ventilating  Engin'ring 

Four  volumes,  1454  pages  and 
more  than  1400  illustrations, 
etc.  Prepares  for  Sanitary 
Engineer,  Heating  and  Venti- 
lating Engineer,  Master 
Plumber  or  Plumber.  Regular 
price,$20.00.  Special  price,$13.80. 

Mechanical  and 
Architectural  Drawing 

Four  volumes,  1578  pages  and 
more  than  one  thousand  illus- 
trations. Prepares  for  Archi- 
tectural or  Mechanical  Drafts- 
man. Regular  price,  $20.00. 
Special    price,  only  $13.80. 

Electrical  Engineering 

Seven  volumes,  3000  pages  and 
2600  illustrations,  plates  and 
diagrams.  Prepares  for  Elec- 
trical Engineer,  Power  Plant 
Superintendent, Substation  Op- 
erator or  Electrician.  Regular 
price  ,$35.00.  Special  price,$19.80. 

Accountancy  and 
Business  Management 

Ten  volumes,  3680  pages  and 
1987  illustrations,  forms,  etc. 
Prepares  for  Certified  Public 
Accountant,  Auditor,  Office 
Manager,  Accountant,  Credit 
Man  or  Bookkeeper.  Regular 
price,$60.00.  Specialprice,S24.80. 


(Continued  from  page  117) 


The  new  student  starts  at  the  very  begin- 
ning, under  an  instructor  that  not  alone 
initiates  him  into  the  electrical  field,  but 
helps  to  mold  the  character  and  general 
business  policy  of  the  future  electrician. 

In  this  school  no  text-books  are  in  evi- 
dence !  What  the  student  hears  and  sees, 
as  well  as  does,  is  first  given  to  him  verbal- 
ly by  his  instructor.  When  he  has  done  the 
work  with  his  own  hands,  and  made  such 
notes  as  will  be  of  assistance  in  the  future 
to  refresh  his  memory,  the  knowledge  he 
has  gained  is  the  only  text-hook  he  uses.  In 
the  large  electrical  library  of  the  school  the 
student  may  at  any  time  refer  to  any  topics 
that  seem  hazy  or  not  quite  clear  to  him. 

The  new  man  learns  the  elementaries 
first,  such  as  the  meanings  of  various  sym- 
bols and  the  rudimentary  rules  applying  to 
electrical  calculations,  after  which  he  does 
the  practical  work  at  his  own  table.  Next 
he  performs  the  simple  feats  of  connecting 
up  bells,  batteries,  telephones,  fire-alarms, 
telegraphs  and  all  sorts  of  intercommuni- 
cating systems. 

From  here  he  graduates  into  the  high 
branch  of  applied  electricity  and  in  a  prac- 
tise building  consisting  of  a  ten  room  apart- 
ment he  learns  how  to  wire  for  light,  heat 
and  power  by  all  the  prevailing  systems, 
such  as  cleat  work,  wood  and  metal  mould- 
ing, knob  and  tube  work,  armored  cable, 
flexible  and  metallic  conduit. 

As  electrical  power  is  one  of  the  greatest 
factors  of  American  industry,  and  its  ap- 
plications many,  the  electrician  finds  a  great 
field  in  his  endeavors  in  this  one  branch 
alone.  Therefore,  at  this  school  every  mod- 
ern power  problem  is  studied  minutely. 
When  this  part  of  his  course  is  finished  the 
student  is  ready  to  tackle  anything  that 
may  come  his  way,  be  it  the  installing  or 
building  of  switchboards  to  carry  enormous 
currents,  the  connecting  and  operating  of 
alternating  and  direct  current  motors,  dyna- 
mos or  generators,  or  the  operation  or  in- 
stallation of  storage  battery  systems  as 
applied  to  electrical  vehicle  propulsion,  and 
every  other  phase  of  this  branch  of  elec- 
trical science.  With  his  vast  storehouse  of 
knowledge  gained  by  actual  experience  the 
student  is  well  qualified  to  enter  the  field  of 
Electric  Traction,  the  coming  achievement 
of  this  century,  for  he  will  have  worked  on, 
installed  and  run  a  complete  electric  trolley 
and  locomotive. 

Finally  the  student  learns  the  biggest 
bug-a-boo  of  all,  "Armature  Winding," 
which  to  most  people  is  a  science  in  a  class 
by  itself.  At  this  school  a  complete  knowl- 
edge is  quickly  gained  in  a  simple  and  prac- 
tical manner.  All  puzzling  details  are 
rapidly  grasped  and  within  a  short  time  the 
student  is  winding  any  form  of  armature, 
stator,  field  or  motor  ever  used  in  actual 
practise.  This  and  machine  shop  practise, 
repairs,  electrical  drafting,  etc.,  complete 
the  training  course. 

No  specified  time  is  set  for  a  student  to 
complete  his  studies — everything  depends 
on  the  individual  and  the  rate  at  which  he 
can  grasp  things.  No  entrance  "exams" 
are  needed,  one  can  start  at  any  time.  The 
men  hold  meetings,  at  which  all  new  ad- 
vances in  science  are  discust  and  many 
novel  features  introduced. 

When  finally  graduated  the  student,  di- 
ploma in  hand,  stands  ready  to  meet  any 
phase  of  the  electrical  industry.  He  is  able 
to  undertake  any  job,  for  he  has  the  con- 
fidence that  only  comes  with  the  knowledge 
that  he  has  done  with  his  own  hands  the 
things  he  will  have  to  do  in  actual  practise 
in  the  business  world.  Photos  Courtesy  N. 
V.  Electrical  School. 


Write  the  name  of  the  books  you 
want  on  the  coupon  and  mail  it  to- 
day. We  will  send  the  books  at  once,  ex- 
press collect,  and  you  can  use  them  just  as 
if  they  were  your  own  for  a  whole  week. 
If  you  decide  you  don't  want  to  keep 
them,  send  them  back  at  our  expense. 
If  you  like  the  books,  as  thousands  of  other 


men  have  after  examination,  just  send  us 
$2.00.  You  can  send  the  balance  of  the 
special  reduced  price  the  same  way  —  $2.00 
each  month  (50  cents  a  week). 

Start  right  now  and  learn  to  fill  bigger 
shoes.  There  will  be  a  better  job  looking 
for  you  if  you  do.  Be  ready  to  meet  it  when 
it  comes.   Send  the  coupon  now. 


American  Technical  Society,  Dept.  X338A*  Chicago,  III. 


^American  fechnical  Society.  Dept.  X338A,  Chicago,  Illinois 

I 


Please  send  me  set  of- 


-for  7  days*  examination,  shipping  charges 


collect.  I  will  examine  the  books  thoroughly  and,  if  satisfied,  will  send  $2  within  7  days  and  S2  each  month  until  I  have 


paid  the  special  price  of- 


If  I  decide  not  to  keep  the  books,  I  will  return  them  by  ex- 


|  press  at  your  expense.  Title  not  to  pass  to  me  until  the  set  is  fully  paid  for. 
■  Name  •  
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Bea  Traffic  Man-Earn$50to$150  Weekly 

Learn  Professional  Traffic  Management 

Unusual  Opportunities  await  trained  men  in 
this  field.  Business  institutions  everywhere  are 
forced  to  seek  the  services  of  competent  Traffic  Men. 

Constantly  changing  conditions  require  trained  men  to  under- 
stand and  solve  the  problems  that  arise.  Big  salaries  are 
paid  to  men  who  can  overcome  these  difficulties.  YOU  can 
fit  yourself  to  do  this  pleasant  work  and  command  a  salary 
from  $3500  to  $10,000  yearly.  ~ 

Pleasant  Work— Easy  to  Learn 

Spare  time  study — a  few  hours 
each  week — will  soon  fit  you  to  fill 
such  a  position.  The  work  is  easy, 
the  surroundings  pleasant  and  you 
become  a  man  among  big,  success- 
ful men,  with  a  private  office, 
prestige, — and  SUCCESS  1  Positions 
are  permanent  and  lead  to  bigger 
opportunities  constantly. 


TRAFFIC  MANAGER 
Our  Courses  Highly  Practical 

Entire  course  of  instruction  given 
by  practical,  experienced,  successful 
traffic  men.  Their  counsel  and  ad- 
vice comes  from  their  daily  experi- 
ence. They  know  the  needs  and 
requirements  and  they  know  the 
methods  and  information  necessary 
to  meet  them,  hence  are  amply 
fitted  to  successfully  teach  others. 
Each  student  gets  personal  atten- 
tion. Practical  assistance  rendered 
for  two  years  after  graduation.  An 
ordinary  education,  ambition  and 
determination  are  all  you  need  to 
win.  An  established  Traffic  De- 
partment at  School  furnishes  prac- 
'so  offers  oppor- 


R.  R.  TRAFFIC  MEN 
Your  Success  Depends  On  YOU! 

Mere  wishing  and  hoping  will  not  ticaV* "Vxperience 
bring  results.  You  must  GET  ACTION  tunity  lor 

if  you  would  climb.  The  difference  be-  r_,j.„».   f  ,„  r.„„ 

tween  "wages"  and  "salary"  is  in  be-  Post  Graduate  Course  Free 
tag  able  to  do  something  the  crowd  Students  and  graduates  are  pnv- 
can't  do  Success  is  a  matter  of  prep-  lleged  to  use  this  feature  without 
aration,— it  doesn't  "just  happen",  extra  charge.  Gives  actual  expen- 
The  man  willing  to  pay  the  price  of  ence  in  rates,  routing,  classifications 
preparation  gets  the  big  salary.  Get  and  packing.  An  exclusive  feature 
out  of  the  rut!  Don't  drift.  Be  a  win-  not  offered  elsewhere, 
ner,  not  a  wisher — and  loser.  Give 
yourself  a  chance.  Only  one  thing  can 
stop  you — that's  YOD.  A  pleasant  job 
at  a  big  salary  awaits  you  as  a  trained 
Traffic  Man.  Our  free  booklet  "Traffic" 
gives  full  particulars. — tells  HOW  you 

can  "learn  toearn  the  bin  salaries"  .  Thefirst 
step  ie  to  start— NOW  1  Prove  your  amhltlon. 
TaKe  a  step  for  SUCCESS.   Write  TODAY! 


TRAFFIC  MANAGERS'  sal- 
aries range  from  $3000  to 
$25,000  yearly. 

TRAFFIC  BUREAUS  earn  from 
$2000  to  $10,000  yearly. 

TRAFFIC  SECRETARIES  in 
Chambers  of  Commerce  earn 
irom  $2500  to  $10,000  yearly. 


Interstate  Traffic  School,  266  Traffic  Building,  Ft.  Wayne,  Ind. 


YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 

THIS  DAT  and  AGE  attention  to  your  appearance 
is  an  absolute  necessity  if  you  expect  to  make  the  most 
outof  life.  Not  only  should  you  wish  to  appear  asattrac- 
tive  as  possible,  for  your  own  self-satisfaction,  which  is 
alone  well  worth  your  efforts,  but  you  will  find  the  world 
in  general  judging  you  greatly,  if  not  wholly,  by  your 
"looks,"  therefore  it  pays  to  "look  your  best"  at  all  times. 

Write  today  for  free  booklet,  which  tells  you  how 

M.  TRILETY,  Face  Specialist 


AFTER 

Permit  no  one  to  see  you  looking  otherwise:  it  will 
injure  your  welfare  I  Upon  the  impression  you  constant- 
ly make  rests  the  failure  or  success  of  your  life.  Which 
is  to  be  your  ultimate  destiny?  My  new  Nose-Shaver, 
"Trados"  (Model  2  4 )  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  worn  at  night. 
to  correct  ill-shaped  noses  without  cost  if  not  satisfactory 

1162  Ackerman  Bldg.,  Binghamton,  N.  Y. 


This  is  the  handiest  and  most  useful 
Tool  Kit  to  have  around  the  house  or 
Garage. 


Fisher's  Metal  Tool  Kits 

For  Electricians,  Wiremen,  Plumbers,  Tinners, 
Motorists,  Mechanics  and  Garage  Men. 

Only  the  very  best  of  workmanship  is  used  in  the  construction  of 
all  our  Tool  Kits.  Neat  in  appearance,  light  in  weight,  and  handy  to 
carry — Dust,  Dirt  and  Water-proof. 

The  corners,  sides  and  ends  are  doubly  reinforced,  giving  them  the 
required  strength  and  durability  to  withstand  Knocks,  Bumps,  and 
rough  usage  that  the  average  kit  is  subject  to.  The  Hinges,  Handle, 
Lock  and  Catches  are  all  metal,  and  are  of  the  most  substantial  and 
best  quality  that  can  be  obtained. 

The  tray  is  intended  to  hold  small  tools,  such  as  Pliers.  Drill  Bits. 
Screw  Drivers,  Chisels,  etc. 

SPECIAL  OFFER:  In  order  to  introduce  our  Tool  Kits  more  thor. 
oughly  we  will  ship  your  choice  of  any  one  of  the  following  sizes, 
complete  with  tray,  remittance  to  accompany  the  order,  for  $4.25 — 
No.  30,  size  18x8x8.  No.  32,  size  19x9x9.  No.  34,  size  20x10x10. 
If  a  larger  or  smaller  size  than  the  above,  or  a  different  style  Tray  is 
desired,  write  for  information  and  prices  or  send  for  Booklet.  Agents 
and  Dealers  wanted  in  every  locality.  Address  all  orders  and  make 
all,  remittances  payable  to 

JOHN  C.  FISHER  &  CO.  -  Freedom,  Pa. 


MANHATTAN  RACER — 2,000-FOOT  FLYER 
Complete  Materials,  Carved  Propellers,  Assembling  Instructions,  Ready  to  Assemble 
$3.50  Postpaid  in  the  U.  s.  A.  Working  Blue  Print  only— 35c 
Bleriot  Model — 600-Ft.  Flyer  Complete  Parts  and  Instructions 
$3.50  Postpaid  in  the  U.  S.  A.   Blue  Print  only — 35c 

HEC  AIRPLANE  CO.,  Dept.  B,  6  W.  48th  St.,  New  York  City 


MONEY  for  YOU 


Add  to  your  Salary — Make  extra  Pin  Money 
Start  a  lucrative  business  of  your  own 

Spend  an  hour  each  day  taking  subscriptions  for  the  "Experimenter."    We'll  pay  you  well 

and  you'll  enjoy  the  work.     Write  for  full  particulars. 
Circulation  Dept.       ELECTRICAL  EXPERIMENTER,       233  Fulton  St.,  N.  Y.  City 


(Continued  from 

page  122) 

decay  may  be  at  all  noticeable. 

Cooking  of  Eggs.  There  is  a  notion 
prevalent  that  hard-boiled  eggs  are  not 
digestible,  and  experiments  made  with  eggs 
in  the  stomach  lead  to  the  same  conclusion. 
Thus  eggs  slightly  boiled  have  left  the 
stomach  in  1^4  hours,  and  raw  in  2~%  hours, 
and  hard-boiled  in  3  hours.  It  should  be 
noted,  however,  that  raw  eggs  are  only 
partially  digested  in  the  stomach,  perhaps 
because  they  do  not  fully  excite  the  flow  of 
the  gastric  juice.  The  complete  digestion  is 
accomplished  further  along  in  the  aliment- 
ary canal. 

In  cooking  eggs,  they  should  be  placed  in 
water  at  170  to  180  degrees  Fahrenheit,  and 
allowed  to  remain  for  10  minutes,  when  the 
yolk  will  be  found  to  be  more  coagulated 
than  the  white,  the  egg  albumin  beginning 
to  coagulate  at  134  deg.  Fahr.,  and  it  re- 
quires some  time  to  heat  the  egg  thruout. 

A  convenient  method  for  cooking  eggs 
without  the  use  of  a  thermometer  is  to  pour 
a  quart  or  so  of  boiling  water  into  a  bowl, 
and  put  two  or  three  eggs  into  this  and 
allow  them  to  remain  for  10  or  12  minutes. 
The  yolk  actually  cooks  more  readily  than 
the  white,  and  by  this  process  the  eggs  are 
cooked  uniformly  thruout. 

QUIESTIOMS  AMD 
AM  S  WEIRS 

MIXING  MILK  AND  ACID. 

Ques.  No.  5.  A.  J.  Karlson,  Phenix, 
Ariz.,  wants  to  know  if  it  is  possible  after 
milk  or  cream  is  mixt  with  Sulfuric  acid, 
to  remove  the  latter  and  restore  the  acid  to 
the  same  strength  as  before. 

Ans.  We  do  not  quite  understand  your 
object  in  mixing  the  acid  with  the  milk,  only 
to  revert  back  to  the  same  original  sub- 
stances. However,  this  is  not  possible,  as 
the  acid  enters  into  reaction  with  the  for- 
mation of  new  compounds,  which  reaction 
is  not  reversible. 

FIRE  EXTINGUISHER. 

Ques.  No.  6.  Fire  Extinguishers.  Mr. 
Kenneth  Gordon,  Tulsa,  Okla.,  desires  in- 
formation regarding  ingredients  and  opera- 
tion of  fire  extinguishers. 


Solution  of 
sodium  - 
bicorbonah 


Fig -4 


Section  Thru  a  Standard  Fire  Extinguisher. 

Answer:  A  solution  of  sodium  bicar- 
bonat  is  contained  in  a  metallic  cylinder, 
having  a  flexible  tube  at  one  of  the  upper 
sides.  Sulfuric  acid  is  kept  in  a  small  con- 
tainer above  the  bicarbonat  as  shown  in  the 
accompanying  illustration.  When  the  ex- 
tinguisher is  inverted,  the  stopper  falls  out 
of  the  bottle,  permitting  the  sulfuric  acid 
to  come  in  contact  with  the  solution  of 
sodium  bicarbonat,  with  the  formation  of 
carbon  dioxid,  thus  : — 

EUSO*  +  2NaHC03  =  2H20  +  Na?S04 
The  presence  of  the  carbon  dioxid  gen- 
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erated  forces  the  solution  out  thru  the  hose. 

"Pyrene"  extinguishers  contain  carbon 
tetrachlorid,  a  highly  volatile  liquid,  whose 
vapor  does  not  burn. 

In  either  case  the  gases  liberated  so  en- 
velop the  flame  that  combustion  ceases,  due 
to  lack  of  its  supporter,  oxygen. 

RADIOACTIVE  GAS  MANTLE. 

Question  7.  Welsbach  Mantle.  Theo- 
dore McGowan,  Elmira,  New  York,  wants 
to  know  how  he  can  conclusively  show  that 
the  Welsbach  gas  mantle  contains  radio- 
active substances. 

Answer  :  The  most  simple  and  conclusive 
method  is  to  place  a  gas  mantle  upon  a  box 
which  contains  an  unexposed  photographic 
plate,  wrapt  in  the  usual  opaque  paper.  Set 
these  aside  for  a  week  or  ten  days,  and  de- 
velop as  usual.  The  result  will  be  a  photo- 
graphic reproduction  of  the  mantle,  exposed 
by  its  own  light,  liberated  by  the  radio- 
active ingredients. 

FULLER'S  EARTH. 

Question  8.  William  W.  Staley,  Port- 
land, Oregon,  desires  information  as  fol- 
lows :  Where  he  can  obtain  Fuller's  earth 
as  mentioned  in  the  April  issue,  Experiment 
No.  3  on  Butter  Tests ;  and  also  the  com- 
position of  the  alcoholic  potash  solution  as 
mentioned  in  Experiment  No.  4  in  the  same 
issue. 

Answer:  (a)  Fuller's  Earth  may  be  ob- 
tained from  any  chemical  supply  house  deal- 
ing in  chemicals,  and  may  be  ordered  under 
that  name. 

(b)  The  Alcoholic  Potash  Solution  men- 
tioned is  prepared  by  dissolving  28  grams 
of  caustic  potash  (in  stick  form)  in  1  litre 
of  alcohol. 


{Continued  from  page  143) 


tomers  at  the  same  time.  At  that,  the 
automatic  is  some  little  system  and  the  guy 
who  invented  it  certainly  had  it  thick  be- 
hind the  ears.  All  you  have  to  do  is  to 
move  a  little  disc  around  the  front  of  the 
'phone,  having  numbers  from  1  to  0,  and 
you  don't  have  to  wait  for  a  connection, 
either.  If  the  line  is  busy  you  hear  the 
usual  busy  signal  which  means,  Hang  up 
your  receiver.'  After  a  while  you  try  it 
again  and  you  can  cuss  and  howl  all  you 
want  if  it's  still  busy.  The  automatic  'phone 
exchange  doesn't  mind  it  in  the  least,  and 
take  it  from  me,  the  system  works  to  a 
charm." 

"That    so?"    interposed    Punk  Loomis. 

"When  how  comes  'it  that  if  the  system 
works  so  charmingly  and  charmfully,  the 
rest  of  the  universe  doesn't  adopt  it?" 

"You  see,"  said  Stokes,  "it's  like  this : 
When  a  man  bumps  into  you  at  the  corner, 
almost  upsetting  you,  it  does  your  heart 
good  to  come  back  at  him  with  a  long 
string  of  verbosity  that  clears  out  your 
venom  and  makes  you  feel  comfortable 
again,  as  soon  as  it  is  out  of  your  system. 
But  if  you  run  into  a  lamp-post,  it  doesn't 
do  you  much  good  to  cuss  at  it  by  letting 
loose  a  blue  streak  of  hyphenated  talk. 
Same  with  the  automatic  outfit.  A  man 
wants  to  have  somebody  to  act  as  his  per- 
sonal goat  once  in  a  while.  He  wants  to 
tell  Central  what  is  the  matter  with  her. 
Or,  if  he  is  not  inclined  that  way  and  time 
hangs  heavily  on  his  hands,  he  might  want 
to  speak  to  her  about  the  color  of  her  eyes 
or  the  texture  of  her  soul.  Never  mind  if 
she  hangs  up  on  him,  that's  the  complexity 
of  the  human  mind.  So  while  the  auto- 
matic is  a  fine  outfit  as  far  as  it  goes,  it  is 
too  inhuman,  for  it  refuses  to  be  your  goat 
and  that  is  the  reason  " 

"Stokes !"  yelled  the  steward.  "Long  dis- 
tance is  answering." 


The  Man  Who  Woiddrit 
Stay  Down 


$15  aWee 


He  was  putting  in  long  hours  at  monotonous  unskilled  work.  His  small 
pay  scarcely  lasted  from  one  week  to  the  next.  Pleasures  were  few  and  far 
between  and  he  couldn't  save  a  cent. 

He  was  down — but  he  wouldn't  stay  there!  He  saw  other  men  promoted, 
and  he  made  up  his  mind  that  what  they  could  do  he  could  do.  Then  he 
found  the  reason  they  were  promoted  was  because  they  had  special  training 
— an  expert  knowledge  of  some  one  line.  So  he  made  up  his  mind  that  he 
would  get  that  kind  of  training. 

He  marked  and  mailed  to  Scranton  a  coupon  like  the  one  below.  That 
was  his  first  step  upward.  It  brought  him  just  the  information  he  was  look- 
ing for.  He  found  he  could  get  the  training  he  needed  right  at  home  in  the 
hours  after  supper.  From  that  time  on  he  spent  part  of  his  spare  time  studying. 

The  first  reward  was  not  long  in  coming — an  increase  in  salary.  Then 
came  another.  Then  he  was  made  Foreman.  Now  he  is  Superintendent 
with  an  income  that  means  independence  and  all  the  comforts  and 
pleasures  that  make  life  worth  living. 

It  just  shows  what  a  man  with  ambition 
can  do.  And  this  man  is  only  one  out  of 
hundreds  of  thousands  who  have  climbed 
the  same  steps  to  success  with  the  help  of 
the  International  Correspondence  Schools. 

What  about  you? 

Are  you  satisfied  merely  to  hang  on 
where  you  are  or  would  you,  too,  like  to 
have  a  real  job  and  real  money  ?  It's  en- 
tirely up  to  you.  You  don't  have  to  stay 
down.  You  can  climb  to  the  position  you 
want  in  the  work  you  like  best.  Yes,  you 
can !  The  I.  C.  S.  are  ready  and  anxious 
to  come  to  you,  wherever  you  are,  with 
the  very  help  you  need. 

Surely  when  you  have  an  opportunity 
that  means  so  much,  you  can't  afford  to 
let  another  priceless  hour  pass  without  at 
least  finding  out  about  it.  And  the  way 
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second  saturate  the  entire  body  with 
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to  the  world  in  May.  1891,  but  have 
been  developed  to  the  highest  state  of 
perfection  ever  reached  in  this  type 
of  generators. 
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significance  of  this  will  be  understood  by 
reference  to  Fig.  7  in  which  the  two 
masses,  condensed  into  points,  are  repre- 
sented as  attached  to  independent  weight- 
less strings  of  lengths  Rgx  and  Rr>  which 
are  purposely  shown  as  displaced  but 
should  be  imagined  as  coincident.  It  will 
be  readily  seen  that  if  both  strings  are  cut 
in  the  same  instant  the  masses  will  fly  off  in 
tangents  to  their  circular  orbits,  the  angular 
movement  becoming  rectilinear  without  any 
transformation  of  energy  occurring.  Let 
us  now  inquire  what  will  happen  if  the  two 
masses  are  rigidly  joined,  the  connection 
being  assumed  imponderable.  Here  we 
come  to  the  real  bug  in  the  question  under 
discussion.  Evidently,  so  long  as  the  whirl- 
ing motion  continues,  and  both  the  masses 
have  precisely  the  same  angular  velocity, 
this  connecting  link  will  be  of  no  effect 
whatever,  not  the  slightest  turning  effort 
about  the  common  center  of  gravity  of  the 
masses  or  tendency  of  equalization  of  ener- 
gy between  them  will  exist.  The  moment 
the  strings  are  broken  and  they  are  thrown 
off  they  will  begin  to  rotate  but,  as  pointed 
out  before,  this  motion  neither  adds  to  or 
detracts  from  the  energy  stored.  The  ro- 
tation is,  however,  not  due  to  an  exclu- 
sive virtue  of  angular  motion,  but  to  the 
fact  that  the  tangential  velocities  of  the 
masses  or  parts  of  the  body  thrown  off 
are  different. 

To  make  this  clear  and  to  investigate  the 
effects  produced,  imagine  two  rifle  barrels, 
as  shown  in  Fig.  8,  placed  parallel  to  each 
other  with  their  axes  separated  by  a  dis- 
tance Rci  —  RK2  and  assume  that  two  balls 
of  same  diameter,  each  having  mass  m,  are 
discharged  with  muzzle  velocities  Vi  and 
V2,  respectively  equal  to  2  t  n  Rgi  and  2ir  n 
Rg2  as  in  the  case  just  considered.  If  it  be 
further  supposed  that  at  the  instant  of  leav- 
ing the  barrels  the  balls  are  joined  by  a 
rigid  but  weightless  link  they  will  rotate 
about  their  common  center  of  gravity  and 
in  accordance  with  the  statement  in  my 
previous  article  above  mentioned,  the  rela- 
Va  —  V2 

tion  will  exist  =  t  n  (Rgi  —  Rg2) 

2 

n  being  the  number  of  revolutions  per  sec- 
ond. The  equalization  of  the  speeds  and  kin- 
etic energies  of  the  balls  will  be,  under  these 
circumstances,  very  rapid  but  in  two  heav- 
enly bodies  linked  by  gravitational  attrac- 
tion, the  process  might  require  ages.  Now, 
this  whirling  movement  is  real  and  requires 
energy  which,  obviously,  must  be  derived 
from  that  originally  imparted  and,  conse- 
quently, must  reduce  the  velocity  of  the 
balls  in  the  direction  of  flight  by  an  amount 
which  can  be  easily  calculated.  At  the 
moment  of  discharge  the  total  kinetic  ener- 
gy was  E  =  z/2  m  Vi2  +  m  V22  which  is 
evidently  equal  to  m  W,  V3  being  the  ef- 
fective velocity  of  the  common  center  of 
gravity,  from  which   follows  that  Vs  = 


Vi*  +  Vi 


The  speed  of  revolution  of 

Vi  —  V2 


the  masses  is,  of  course, 


and  the 


rotational  energy  of  both  balls,  which  must 

V,  —  V2 

be  considered  as  points,  is  e  =  ml 


The  kinetic  energy  of  translation  in  the 
direction  of  flight  is  then  y2  m  Vi2  -f-  V2  m 

'Vx  — VA2        /Vx  +  V2' 
Vi  —  m  {  )  =  m  (  I :  m 


V42,  V, 


V,  +  V2 


being  the  speed  of  the 
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common  center  of  gravity,  so  that  Va  —  Vi 
is  the  loss  of  velocity  in  the  direction  of  flight 
owing  to  the  rotation  of  the  two  mass  points. 
If  instead  of  these  we  would  deal  with  the 
halls  as  they  are,  their  rotational  energv 

Y,  4-  W  " 
d  =  e  +  i  <•>'"  =  m    (  -  —  |  +  i  (-2  *  n)* 


i  being  the  moment  of  inertia  of  each  ball 
about  its  axis. 

As  will  be  seen,  we  arrive  at  precisely  the 
same  results  whether  the  movement  is  recti- 
linear or  in  a  circle.  In  both  cases  the  total 
kinetic  energy  can  be  divided  into  two 
parts,  respectively  of  the  same  numerical 
values,  but  there  is  an  essential  difference. 
In  angular  motion  the  axial  rotation  is  noth- 
ing more  than  an  abstract  conception ;  in 
rectilinear  movement  it  is  a  positive  event. 

Virtually  all  satellites  rotate  in  like  man- 
ner and  the  probability,  that  the  accelera- 
tion or  retardation  of  their  axial  motions — 
if  they  ever  existed — should  come  to  a  stop 
precisely  at  a  definite  angular  velocity,  is  in- 
finitesimal while  it  is  almost  absolutely  cer- 
tain that  all  movement  of  this  kind  would 
ultimately  cease.  The  most  plausible  view  is 
that  no  true  moon  has  ever  rotated  on  its 
axis,  for  at  the  time  of  its  birth  there  must 
have  been  some  deformation  and  displace- 
ment of  its  center  of  gravity  thru  the  at- 
tractive force  of  the  mother  planet  so  as  to 
make  its  peculiar  position  in  space,  relative 
to  the  latter,  in  which  it  persists  irrespective 
of  distance,  more  or  less  stable.  In  ex- 
planation of  this,  suppose  that  one  of  the 
balls  as  M  in  Fig  5  is  not  of  homogenous 
material  and  that  it  is  similarly  supported 
but  on  an  axis  passing  thru  its  center  of 
gravity'  instead  of  form.  Then,  no  matter 
in  what  position  the  ball  is  fixed  on  the 
pivots,  its  kinetic  energy  and  centrifugal 
pull  will  be  the  same.  Nevertheless  a  di- 
rective tendency  will  exist  as  the  two  cen- 
ters do  not  coincide  and  there  is,  conse- 
quently, no  dynamic  balance.  When  per- 
mitted to  turn  freely  on  the  axis  of  gravity 
the  body,  of  whatever  shape  it  may  he,  will 
tend  to  place  itself  so  that  the  line  joining 
the  two  centers  points  to  O  and  there  may 
be  two  positions  of  stability  but,  generally, 
if  the  center  of  gravity  is  not  greatly  dis- 
placed, the  heavier  side  will  swing  out- 
wardly. Such  condition  may  obtain  in  the 
moon  if  it  had  solidified  before  receding 
from  the  earth  to  great  distance,  when  the 
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Canopus,  one  of  the  giants  of  the  universe. 
The  transition  of  this  type  into  the  solar 
type  stars  of  class  G,  to  which  our  sun  be- 
longs, occurs  when  the  group  of  iron  lines 
known  as  group  G  begins  to  appear  (see 
diagram  I).  The  lines  of  calcium  and  hy- 
drogen still  remain  more  intense  than  any 
other  lines  in  the  spectrum,  but  many  fine 
metallic  lines  now  appear  in  ever-increasing 
intensity.  The  transition  of  this  type  into 
the  advanced  solar  type  K  occurs  when 
some  of  the  metallic  lines  surpass  the  hy- 
drogen lines  in  intensity.  The  group  of 
iron  lines  has  also  greatly  increased  in  in- 
tensity until  it  becomes  one  of  the  most 
conspicuous  features  of  the  K  type  stars. 
Stars  of  the  solar  type  such  as  Capella  and 
the  sun  are  yellow,  and  stars  of  the  ad- 
vanced solar  type,  such  as  Arcturus  and 
Aldebaran,  are  orange  colored  bordering  on 
red.  Their  atmospheres  are  filled  with 
dense  metallic  vapors.  (See  photos  of  solar 
and  advanced  solar  type  spectra.) 

Class  M  is  divided  into  giant  and  dwarf 
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versed  sines,  co-versed  sines,  square, 
cube  and  fifth  toots  with  all  their  pow- 
ers, finds  the  area,  circumference  and 
diameter  of  circles  directly. 

The  Log  scale  has  lOUu  graduations. 
The  DE  LUXE  rule  may  he  bent  double 
without  injury,  try  this  with  rigid  ma- 
terial such  as  metal.  Has  no  clumsy 
operating  attachments  and  will  work 
proportions. 

The  KON-VER-TER  Is  artistic  as 
well  as  useful.  In  use  all  over  theU.S. . 
Canada,  Mexico,  Cuba,  Porto  Rico, 
Panama,  Bermuda.  Hawaii,  Philip- 
pines, Australia  and  New  Zealand. 
Instructions  with  rule. 

Beautifulgold  embossed  black  leath- 
erette cam*.  5<>e  extra.  PLAIN  U  I II ■- 
ITY  KULhs'sl  no.  SPECIAL  DELUXE 
RULES  white  Ivory  celluloid  $2. 60  P.  P 

J.  C.  HAMILTON  &  Co., 
Dept.  B   7  Water  St.,  Boston,  U.S. A* 


Delivered  v?u  FREE 


maer 

Agents 
Wanted 


Your  choice  of  44  styles,  colors 
And  sizes  io  the  famous  line  of 
■  "RANGER"  bicycles,  shown  in 
fall  color  in  the  big  new  Free  Cats. 
log.  We  pay  all  the  freight  charges 
from  Chicago  to  your  town. 

,30  Days  Free  Trial 

Ihicycle  you  select,  actual  riding  test 
in  your  own  town  for  a  full  month. 
Do  not  buy  until  you  get  our  great 
(ttew  trial  offer  and  low  Factory. 
Direct-To-Rider  terms  and  prices 
TIRCC  LAMPS.  HORNS,  pedals, 
i 1  •'■•»•*  single  wheels  and  repair 
;  parts  for  all  makes  of  bicycles  at 
.half  usual  prices.   No  one  else  can 
.'offer  such  values  and  such  terms. 
SEND  NO  MONEY  but  write  today 
♦or  the  big  new  Catalog.    It's  free. 
FAII£YC,-E  COMPANY 
CM  U  Dept.  F107  Chicago 


LEARN  HOW  TO  BREATHE-RITE  FOR 
HEALTH  "Snorenomore*' 

Avoid  dangerous  mouth 
breathing  which  courts 
,  deadly  infectionof  lungs 
I  and  throat  thru  improp- 
breathing. 


Made  of 

Endorsed  by          \    \\  JjJfJfkj. 
Physicians             ns=s^  inumpads. 
At  Best  Supply  Houses  or  sent  direct  for  $2.03 

Booklet  Free 

BREATHE-RITE  CO.,  Dept.  2,  Ann  Arbor,  Mich. 


How  to  Get  Rid  of  Moles 

A  simple,  safe  home  treatment — 15 
years'  success  in  my  practice. 
Moles  (also  BIG  growths)  Dry  Up. 

Ask  for  Free  Booklet  of  Full  Particulars 

WM.  DAVIS,  M.D. 

4 1 40  State  Street    Perth  Amboy,  N.J. 


y»u  can  be  quickly  cured,  if  you 


i 

m  Send  10  cents  coin  or  stamps  for70-page  book  on  Stam- 
m    mering:  and  Stuttering,  "Its  Cause  and  Core."  It  tells  bow  I 
cured  myself  after  stammering-  for  20  years. 
™    Benjamin  N.  Bogue,  753  Bogae  Building,  Indianapolis 


STAMMER 


B&-JBAV; 


Comics.  Cartoons  Commer- 
cial. Newspaper  and  Maga- 
zine   illustrating.  Pastel, 
'Crayon  portraits.  Poster 

and  Fashions.   Earn  Big  Money. 

Taiuiht  by  Mail  or  Local  Classes. 

Write  for  illustrated  booklet, 
terras  and  list  of  successful  pupils 

ASSOCIATED  ART  STUDIOS.  I3A  Flatlron  Bldg..  N.  Y. 


red  stars  with  banded 
and  fluted  spectra  cor- 
responding to  Secchi's 
type  III.  Their  dense 
atmosphere  are  filled 
with  metallic  com- 
pounds and  they  are 
superficially  at  least 
much  cooler  than 
stars  of  the  other 
types  outlined  above. 
(See  spectrum  of  typ- 
ical giant  type  M 
star.) 

Class  N  corresponds 
to   Secchi's  type  IV 
and  its  characteristics  have  been  mentioned 
above. 

The  position  of  the  Novae  or  Temporary 
Stars  in  this  scheme  of  evolution  is  some- 
what uncertain,  if  in  fact  they  fit  into  it  at 
all.  At  the  time  of  their  outburst  their 
spectra  are  usually  rich  in  violet  light  and 
they  are  therefore  to  be  classed  with  first 
type  stars.  Many  sudden  and  peculiar 
changes  take  place  in  their  spectra,  but  one 
characteristic  is  common  to  all  novae,  and 
that  is  the  existence  of  both  bright  and 
dark  bands  of  helium  and  hydrogen  greatly 
displaced  in  position,  the  dark  ones  being 
shifted  toward  the  violet  and  the  bright 
ones  toward  the  red. 

Temporary  stars  usually  pass  first  into 
bright  line  stars  and  later  into  planetary 
nebulae,  thus  reversing  the  generally  ac- 
cepted order  of  evolution  from  nebulas  to 
bright  line  stars. 

Tho  a  gradual  transition  from  one  type 
of  star  to  the  next  can  be  traced,  it  does 
not  necessarily  follow  that  all  stars  pass 
from  nebula  to  type  M  or  type  N  stars 
thru  all  the  types  O,  B,  A,  F,  G  and  K  in 
order  and  from  there  on  to  gradual  extinc- 
tion. It  is  possible  that  some  stars  become 
extinct  or  cease  to  shine  without  passing 
thru  all  of  these  stages. 

The  fact  that  in  certain  double  star  sys- 
tems two  stars  physically  connected  and 
therefore  evidently  formed  at  the"  same  time 
are  at  different  stages  of  development  calls 
for  explanation.  Some  stars  may  run  thru 
the  course  of  evolution  more  rapidly  than 


Blue  Sreen  Light 
green 


Yellow  %ed  Red 


The  Relative  Positions  of  Certain  Lines  Prominent  In  Various  Stellar  Spectra  Are 
Indicated  in  the  Above  Diagram  of  the  Visible  Spectrum:  l<  and  H  Are  the  Absorp- 
tion Bands  of  Calcium  In  the  Extreme  Violet  End  of  the  Spectrum.  The  Ultra-Violet 
Lies  Beyond  to  the  Left  Hg,  Hv,  F,  and  C  Are  the  Characteristic  Absorption  Lines  of 
Hydrogen  Prominent  fn  Type  I  and  Type  II  Stars,  g  Is  a  Line  of  Calcium  In  the  Violet. 
G  Is  a  Group  of  Lines  Due  to  Iron  Prominent  In  Solar  Type  Stars.  E  Is  a  Second 
Group  of  Iron  Lines.  D  Is  a  Pair  of  Lines  in  the  Yellow  Due  to  Sodium.  A  Is  a 
Group  of  Lines  in  the  Extreme  Red  Originating  in  Our  Own  Atmosphere. 


other  stars,  and  some  stars  may  lose  their 
radiating  powers  before  they  have  com- 
pleted the  normal  course  of  evolution. 

The  marked  division  of  the  solar  and 
late  type  stars  into  dwarf  and  giant  stars 
also  has  a  direct  bearing  on  the  problem  of 
the  order  of  the  evolution  of  the  stars. 
Tho  the  generally  accepted  order  of  evolu- 
tion is  that  outlined  above,  it  is  possible 
that  the  sequence  advanced  by  Prof.  H.  N. 
Russell  may  be  the  true  one  in  which  the 
evolution  begins  with  giant  stars  of  type  M, 
continues  in  an  order  reverse  to  the  one 
usually  accepted  thru  giants  of  types  K,  G 
and  F  to  the  type  B  helium  stars,  hence  in 
the  normal  order  thru  the  dwarfs  of  types 
F.  G,  K  and  M  to  extinction.  This  would 
account  for  the  existence  of  both  giants. 
and  dwarfs  of  the  later  types.  The  Orion 
or  Helium  stars,  which  are  the  hottest  of 
all  the  stars,  would  in  this  case  represent 
the  height  of  stellar  development. 

Whatever  may  prove  to  be  the  exact 
sequence  in  the  evolution  of  the  stars,  the 
fact  that  there  is  evolution  and  change 
going  on  among  the  stars  is  indisputable. 
Such  is  the  similarity  existing  among  the 
hundreds  of  millions  of  stars  of  the  uni- 
verse that  they  can  be  grouped  or  classified 
under  one  or  another  of  the  few  distinct 
types  outlined  above  according  to  their 
color  and  the  characteristic  lines  of  their 
spectra. 

(The  next  installment  will  appear  in  an 
early  issue.) 


TABLE  SHOWING  THE  ORDER  OF  THE  EVOLUTION  OF  THE  STARS  ACCORDING  TO  THE 
CLASSIFICATIONS  OF  SECCHI  AND  THE  HARVARD  COLLEGE  OBSERVATORY 


Type  of  Star 
Secchi  Harvard 


Type  I 


Type  I-II 


Type  II 


Type  III 


Type  IV 


Gaseous 
Nebulae 

O 

(Wolf- R  a  yet) 
(Novae) 


B 

(Helium) 
A 

(Hydrogen) 


(Calcium) 


G 

(Solar) 


K 

(Advanced 
Solar) 

Ma 
(banded) 

Mb 
(banded) 

N 

(Carbon) 


Typical 
1st  Mag. 
Star 


Nova  Persei 
Rigel 
Sirius 

Canopus 
Capella 


Betelgeuse 


Color 


Green 


Blue-White 


Blue-Whi 


White 


White 
tinged  with 
vellow 


Red 


Red 


Characteristic  Lines  of  Spectra 


Bright  lines  of  helium  hydrogen  and  nebulium. 


Bright  bands  and  lines  of  helium  and  hydrogen  chang- 
ing later  to  dark  bands  and  lines. 

Bright  and  dark  bands,  greatly  displaced,  of  helium 
and  hydrogen. 

Dark  absorption  lines  of  helium  and  hydrogen,  but 
chiefly  of  helium  and  a  few  faint  metallic  lines. 

Intense  absorption  lines  of  hydrogen,  reaching  maxi- 
mum.  Increasing  strength  of  metallic  lines. 

Intense  bands  and  line  "g'  of  calcium  in  violet.  Hydro- 
gen lines  of  great  intensity;  many  strong  metallic 
lines. 

Increased  incensity  and  number  of  metallic  lines. 
Strong  hydrogen  lines  still  surpassing  metallic  lines 
in  intensity.    Appearance  of  Group  G  lines  due  to 


Decrease  in  strength  of  hydrogen  lines.  Great  increase 
in  number  and  strength  of  metallic  lines  and  Group  G 
of  iron. 

Appearance  of  banded  spectra  due  to  compounds  of 
titanium  oxide. 

Marked  faintness  of  violet  end  of  spectrum. 


Banded  spectra  due  to  presence  of  carbon  compounds. 

NOTE — This  lattei  type  does  not  follow  in  order 
after  Type  M,  but  is  entirely  independent  of  it  in  its 
evolution. 

The  novae  also  do  not  fit  into  the  regular  chain  of 
evolution,  but  are  placed  after  the  stars  they  most 
closely  resemble. 
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MOST  SENSITIVE  MICROPHONE 


YOU  can  easily  make  a  highly  sensi- 
tive detectophone  by  using  a  Skin- 
derviken  Transmitter  Button  to  collect 
the  sound  waves.    You  can  build  your  own  outfit  with- 
out buying  expensive  exquipment.    Think  of  the  fun 
you  would  have  with  such  an  instrument!  It's 
very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and  hear 
the  conversation  being  held  all  over  the  house. 
You  can  connect  up  different  rooms  of  a  hotel. 
Our  outfit  was  used  by  secret  service  operatives 
during  the  War.    It  is  being  used  on  the  stage. 


FOR  $1.00  A 
I 


MONG  electrical  experimenters  the 
button  has  created  a  sensation.  It 
is  not  uncommon  to  receive  unsolicited 
letters  like  these:    "I  received  transmitter  button  today 
and  I  wish  to  inform  you  that  it  works  great  and  is  the 
best  I  have  ever  seen  or  heard  of  for  the  price.  I 
will  certainly  recommend  it  to  my  friends.    I  wish 
to  thank  you  for  your  good  service." 

"I  have  been  using  one  of  your  transmitter  but- 
tons, and  it  has  proved  to  be  worth  more  than  its 
value  in  my  experimenting."  "I  received  one 
(Transmitter  Button)  some  time  ago,  and  they 


So  much  for  its  commercial  adapta- 
tions! Tom  can  procure  apparatus 
of  the  same  type. 

One  of  the  main  advantages  of 
the  Skinderviken  Transmitter  But- 
ton lies  in  its  ultra-sensitiveness. 


Phone 
(May  Bt  Swtcm6o»id) 


REAL  BARGAINS 

These  prices  are  very  low 

All  equipment  is  GUARANTEED.  The  appa- 
ratus is  the  same  as  sold  by  us  to  large 
telephone  companies.  110  volt  telephone 
generators. 

3  bar  $1.75 

4  bar   2.25 

5  bar   2.75  " 

Ringers      80  ohm  50  " 

"        1000  ohm  75  " 

Silk  cords,  6  ft.  3  cond.     .25  " 
6  ft.  4  cond.     .28  " 
"        "      3  ft.  2  cond.     .15  " 
Transmitters  complete  with 

Steco  transmitter  button  $1.50 

Induction  coils  40 

Receivers — Watch  Case 
75  ohms    1.25 


Weight  6V2  lbs. 

8  lbs. 
"  10  lbs. 
"  1  lb. 

1  lb. 

3  oz. 
"  3  oz. 

"  1  oz. 


12  oz. 
6  oz. 


1  lb. 


f  HONT 


are  just  O.  K.  for  experimentary." 
"I  have  been  using  one  of  your 
transmitter  buttons  for  experi- 
mental work  and  it  certainly  lives 
up  to  all  you  say  for  it  and  then 
some." 


I  Dry  Ctijj 


&A51         BlCtlVtR.  HOW 


You  can 
place  it  in 
any  posi- 
tion you  like.  It  is  the  greatest  invention  in 
micro-phones  and  has  won  recommendations 
from  men  of  high  standing  in  the  scientific 
world.  It  is  being  used  all  over  the  world. 
You  can  mount  it  most  anywhere.  Card  board 
boxes,  stove  pipes,  stiff  calendars  and  hun- 
dreds of  other  places  will  suggest  themselves 
to  you.  The  buttons  cannot  be  seen  by  any 
one  in  the  room  as  they  are  so  small  and  light. 
Only  a  small  brass  nut  is  exposed  to  the  view. 

Full  directions  for  connecting  up  the  but- 
ton for  use  as  a  detectophone  are  given  in 
booklet  No.  4  which  is  sent  with  each 
button. 

The  only  instruments  needed  to  complete 
a  detectophone  outfit,  in  addition  to  a  Skin- 
derviken Transmitter  Button  are  a  receiver, 
battery,  and,  if  desired,  an  induction  coil. 


$1 


.00  Skinderviken 
ppd-  Telephone  Equip.  Co 


M  r  .  H 
G  ernsback, 
editor  of  this 

magazine,  who  is  the  dean  of  electrical  experimenters, 
said :  "In  writer's  opinion,  obtained  by  actual  elabo- 
rate tests,  your  Transmitter  Button  is  probably  most 
efficient  device  of  its  kind  on  market  today,  due  to  its 
simplicity  and  other  outstanding  features.  Should 
have  a  great  future." 

The  same  circuit  connections  apply  to  all  experi- 
ments, regardless  of  how  the  transmitter  button  is 
mounted. 

The  Skinderviken  Transmitter  Button  operates  on 
one  or  two  dry  cells.  It  often  happens  that  two  cells 
produce  too  much  current  and  the  sounds  are  deafen- 
ing. We  recommend  either  one  fresh  cell  or  two  worn 
out  cells. 

We  have  the  utmost  faith  in  our  trans- 
mitter button.  We  guarantee  satisfactory 
service  or  we  will  refund  the  purchase 
price.  Boys — Young  and  old — send  in  a 
dollar  bill  RIGHT  NOW !  You  can't  lose. 
If  you're  not  satisfied,  you  receive  your 
dollar  back.    Isn't  that  fair? 

Send  a  3c  stamp  for  a  copy  of  Booklet 


No.  4. 


335  Broadway  NEW  YORK 
2134-36  N.  Clark  Street 
CHICAGO 


$1 


II 


.00 

ppd. 
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USE     THIS  COUPON 


STECO: 

Gentlemen  :- 


(Use  Pencil) 


E.  E.  6-19 


-Please  enter  an  order  for 


[  1 
[  ] 
[  ] 
[] 
[  ] 
[  ] 

EDS 
3(5 


Skinderviken  transmitter  buttons  @  $1.00  prepaid 

110  volt  generators  bars  @  Wt  lbs. 

Ringers  .  :  ohms   @  Wt  lbs. 

Cords   conductor  ft  @  Wt  lbs. 

Induction  coils   @      .40  Wt  lbs. 

Transmitters  with  T  Button  @    1.50  Wt  lbs. 

Receivers — Watch  Case — 75  ohms  @    1.25  Wt  lbs. 


Amount  Enclosed:  Ship  via 

Enclose  sufficient  postage  for  mailing. 


Ship  to. 


Send  Booklet  No.  4.    [  ] 


I 

1 
81 
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MY  NEW  BOOK 

f  "Muscular  Development**  ^ 

will  tell  you  how  to  get  a  wonderful  muscular 
development  like  mine,  perfect  health,  abun- 
dance of  vitality  and  great  strength  as  I  have. 

The  results  of  my  system 
are  shown  on  my  own  per- 
son and  that  is  recom- 
mendation enough.  To  give 
every  one  the  opportunity 
to  profit  by  what  I  have 
learned,  I  will  mail  my 
book,  for  a  limited  time 
only,  on  receipt  of 


10c 


Stamps 
or  Coin 


EAKI.E  E.   I  IKIihHMAN 
Why  not  look  as  healthy  and  b. 
as  strong  as  I  am? 

EARLE  LIEDERMAN,  Dept.  209.  203  Broadway,  N.Y. 


Tliis  wonderful  book 
will  lielp  you.  It  is  pro- 
fusely illustrated  and 
contains  pictures  of  many 
of  the  world's  strongest 
men  whom  I  have  trained. 
Send  for  it  to-day.  Right 
now.  while  it  is  on  your 
mind. 


RIGHT  NOW — You  Can  Make  Big  Profits 
In  BATTERY  CHARGING 

Owners  of  HB  Chargers  everywhere  are  making 
$100  to  $400  Clear  Pruflt  every  month.  Business 
better  than  ever.  YOU  can  do  as  well.  Don't  de- 
lay, (let  out  and  gel  this  business  with  sturdy, 
dependable  HB  Equipment. 

THIS  HB  500  WATT  CHARGER  WILL  PAY 
$100  to   $200   CLEAR    PROFIT    EACH  MONTH 

No  electrical  knowledge  required  to  install  or 
operate.  Recharges  7  h'-volt  batteries  at  once.  Costs 

12c  to  15c  each  to  recharge,  customer  pays  76e  to  $l.r>0. 
Big.  quick,  clean  protUs--easiIy  muile.    No  burnouts  or  ex- 
pensive renewals.    Steady  service  24  ho 
i  day.   Economical  to  run.  requires 


tentu 

$25 


i]  oiling. 

Puts  This  Money- Maher  in  Your 
'  Garage  on  Money-Back  Guarantee 

Balance  in  9  monthlv  payments  of 
$2i>  i-ach.  Earning  easily  pay  for 
machine.  Pin  *'Jf.  initial  payment 
check  to  this  ad  ami  send  today 
for  trial  order.  S..1.1  under  HB 
Absolute  Money-Back  Guaran- 
tee. Order  NOW.  Don't  delay. 
Get  busy!  Get  those  Profits! 
HOBART  BROTHERS  COMPANY 
Box  6E,  Troy,  Ohio 

Succt'Hsful  Manufacturer*  Sinn- 1893 


Mining  Engineering 

f    For  Your  Profession  ^ 

A  wide  and  profitable  field,  not  overcrowded,  is  open 
to  forward-looking  young  men.  The  Michigan  College  of 
Mines  (established  1 8 S G )  offers  a  comprehensive  four 
year  eourse  which  can  be  completed  in  Ihree  years.  Its 
breadth  provides  foundation  for  expert  specialization  in 
that  field  of  engineering  which  most  appeals  to  the  stu- 
dent. All  phases  of  technical  knowledge  and  instruction 
relative  to  mine  development  and  operation  thoroughly 
presented  by  constructive  methods.  Practical  experience 
is  here  combined  with  theoretical  work  in  a  rare  way. 
College  is  located  in  center  of  one  of  tlie  world's  ffreuf- 
1  st  copjii  r  mining  districts,  Close  relations  are  constant- 
ly maintained  with  mines,  mills,  smelters,  electrolytic 
and  power  plants  which  are  practically  a  part  of  the 
College  equipment  and  a  factor  of  enormous  value  in 
instruction.  "M.  C.  M.  Men  Make  Good."  For  descrip- 
tive book  address  Administrative  officer,  Houghton,  Mich. 

Michigan  CoL'feBe  Mines 


Do  You  Want  to  Know 

HOW  TO  DEVELOP 

Vitality,  Energy,  Endurance, 

Nerve  Strength,  Muscular 
Strength,  Perfect   Physique  ? 


My 
else" 


FREE  liOOKS,  "The  Whys  of  Exer- 
nd  "The  First  and  Last  Law  or  Physi- 
cal Culture."  tell  you  if  yuu  are  weak  or  un- 
derdeveloped,  how  to  grow  strong;  if  strong, 
how  to  grow  stronger.  They  explain  how  to 
develop  the  lungs  and  muscle,  the  strong  heart 
and  vigorous  digestion — in  short,  how  to  im- 
prove health  and  strength  internally  as  well  as 
externalh.  SENT>  TODAY— NOW— for  these 
FREE  BOOKS.   Enclose  4c  in  stamps  to  cover 

ge      PROF.  H.  W.  TITUS 

5R-5S  Cooper  Sq.  Dept.  602,      New  York  City 


Swing  4  in.t  11  in,  between  centers,  17  in, 
total  length.  Shipping  weight  13]bs.  Bed 
of  lathe  is  machined.  Workmanship  first- 
class.    Equipped  with  wood  turning  chuck. 

Can  be  fitted  with  3  in.  face  plate  and  drill  chuck  as  , 
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arrangement  of  the  masses  in  its  interior 
became  subject  to  gravitational  forces  of 
its  own,  vastly  greater  than  the  terrestrial. 
It  has  been  suggested  that  the  planet  is 
egg--haped  or  ellipsoidal  but  the  departure 
from  spherical  form  must  be  inconsider- 
able. It  may  even  be  a  perfect  sphere  with 
the  centers  of  gravity  and  symmetry  coin- 
ciding and  still  rotate  as  it  does.  Whatever 
be  its  origin  and  past  history,  the  fact  is, 
that  at  present  all  its  parts  have  the  same 
angular  velocity  as  though  it  were  rigidly 
connected  with  the  earth.  This  state  must 
endure  forever  unless  forces  from  without 
the  luna-terrestrial  system  bring  about  dif- 
ferent conditions  and  thus  the  hope  of  the 
star-gazers  that  its  other  side  may  become 
visible  some  day  must  be  indefinitely  de- 
ferred. 

A  motion  of  this  character,  as  I  have 
shown,  precludes  the  possibility  of  axial 
rotation.  The  easiest  way  to  free  ourselves 
of  this  illusion  is  to  conceive  the  satellite 
subdivided  into  minute  and  entirely  inde- 
pendent parts,  as  dust  particles,  which  have 
different  orbital,  but  rigorously  the  same 
angular,  velocities.  One  must  at  once 
recognize  that  the  kinetic  energy  of  such  an 
agglomeration  is  solely  translational.  there 
being  absolutely  no  tendency  to  axial  ro- 
tation. This  makes  it  also  perfectly  clear 
why  the  moon,  provided  its  distance  does 
not  greatly  increase,  must  always  turn  the 
same  face  to  us  even  without  any  inherent 
directive  tendency  nor  so  much  as  the 
slightest  effort  from  the  earth. 

Referring  to  the  librations  of  longitude, 
I  do  not  see  that  they  have  any  bearing  on 
this  question.  In  astronomical  treatises  the 
axial  rotation  of  the  moon  is  accepted  as  a 
material  fact  and  it  is  thought  that  its  angu- 
lar velocity  is  constant  while  that  of  the 
orbital  movement  is  not,  this  resulting  in  an 
apparent  oscillation  revealing  more  of  its 
surface  to  our  view.  To  a  degree  this  may 
be  true,  but  I  hold  that  the  mere  change 
of  orbital  velocity,  as  will  be  evident  from 
what  has  been  stated  before  could  not 
produce  these  phenomena,  for  no  matter 
how  fast  or  slow  the  gyration,  the  posi- 
tion of  the  body  relative  to  the  center 
of  attraction  remains  the  same.  The  real 
cause  of  these  axial  displacements  is  the 
changing  distance  of  the  moon  from  the 
earth  owing  to  which  the  tangential  com- 
ponents of  velocity  of  its  parts  are  varied. 
In  apogee,  when  the  planet  recedes,  the 
radial  component  of  velocity  decreases 
while  the  tangential  increases  but,  as  the 
decrement  of  the  former  is  the  same  for  all 
parts,  this  is  more  pronounced  in  the  re- 
gions facing  the  earth  than  in  those  turned 
away  from  it,  the  consequence  being  an 
axial  displacement  exposing  more  of  the 
eastern  side.  In  perigee,  on  the  contrary, 
the  radial  component  increases  and  the  ef- 
fect is  just  the  opposite  with  the  result  that 
more  of  the  western  side  is  seen.  The 
moon  actually  swings  on  the  axis  passing 
thru  its  center  of  gravity  on  which  it  is 
supported  like  a  ball  on  a  string.  The 
forces  involved  in  these  pendular  move- 
ments are  incomparably  smaller  than  those 
required  to  effect  changes  in  orbital  ve- 
locity. If  we  estimate  the  radius  of  gyra- 
tion of  the  satellite  at  600  miles  and  its 
mean  distance  from  the  earth  at  240,000 
miles,  then  the  energy  necessary  to  rotate 
it    once    in    a    month    would    be  onlv 
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marvelous  equipment  at  ridiculously 
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Write  today. 

J.  LEISHMAN  CO,  Dept.T  Ogden.  Utah 


CLEARTOIVE  PHONOGRAPHS 

$4.00  to  $200.00  Retail 

Xeedles  45c  per  thousand  in  lots  of  500,000 
Motors  $1.35  to  $14.75  each.  Tone  Arms  and 
Reproducers  $1.30  to  $5.75  per  set.  Main 
Springs  20c  to  90c  each.  Records.  Needles, 
Sapphire  Points  and  Parts  at  reasonable 
prices. 
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ent styles  of  Talking  Machines  and  over  500 
different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  46B  E.  12th  St.,  N.  Y..  U.S.A. 


SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  To  new.  Save  money.  Write  now  for 
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information.  No  such  value  has  ever 
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play  starring  May  Allison  in  "The  Island 
of  Intrigue." 

Lawrence  Waring,  millionaire  oil  mag- 
nate, compelled  to  go  East  on  business, 
worries  about  leaving  his  daughter  Maida 
alone.  The  problem  is  solved  by  the  ar- 
rival of  a  letter  from  Mrs.  Juliet  Smith,  an 
old  friend,  who  invites  Maida  to  spend  the 
summer  at  her  country  home  on  Sunset 
Island. 

A  woman,  who  says  she  is  Mrs.  Smith, 
calls  later  and  Maida,  who  has  never  met 
her  father's  friend,  goes  aboard  a  yacht, 
en  route  for  the  island.  She  meets  Alaric 
and  Lorna,  Mrs.  Smith's  "son"  and  ''daugh- 
ter," and  a  "Count"  Pellessier. 

A  few  hours  later  the  Waring  house  is  in 
a  state  of  alarm  when  the  real  Mrs.  Smith 
arrives.  It  is  then  that  Mr.  Waring  realizes 
that  his  daughter  has  been  abducted. 

In  the  meantime  the  yacht  arrives  at  the 
island,  but  Maida,  enjoying  her  holiday, 
does  not  realize  that  she  is  a  captive.  On 
one  of  her  long  walks  thru  the  island  she 
comes  upon  a  camp  and  meets  its  owner, 
Gilbert  Spear.  She  does  not  mention  this 
to  the  others,  but  the  meetings,  begun  as  a 
lark,  soon  become  a  habit. 

In  the  meantime  the  Count,  by  a  wireless 
apparatus  cleverly  concealed  in  a  piano, 
sends  a  message  to  Waring  demanding 
fifteen  thousand  dollars  as  his  daughter's 
ransom.  He  gets  no  answer  and  decides 
to  force  Maida  to  write  of  her  peril  to  her 
father.  On  finding  the  true  standing  of 
the  "Smiths,"  Maida  refuses  to  write  the 
letter  and  is  at  once  locked  in  a  room.  The 
band  have  also  discovered  the  friendship 
which  exists  between  Maida  and  Gilbert, 
and  after  a  fierce  struggle  he  is  captured, 
tied  and  gagged,  and  placed  in  a  cave. 

A  second  message  is  sent  to  Waring, 
which  is  also  received  at  a  Naval  Station, 
and  in  this  manner  the  location  of  the 
island  is  disclosed.  A  submarine  chaser, 
with  Waring  aboard,  goes  to  the  rescue. 

In  the  meantime  Maida  escapes  from  the 
room  and  flies  to  the  camp.  She  finds  Gil- 
bert gone,  but  his  dog,  frantic  with  delight 
at  her  arrival,  leads  her  to  the  cave.  She 
soon  releases  him  and  together  they  hasten 
to  his  motor  boat  to  escape.  They  are 
overtaken  by  the  band  and  are  just  about 
to  be  taken  aboard  the  yacht  when  the 
Naval  boat  comes  upon  the  scene.  The 
swindlers  are  captured  and  Maida  introduces 
Gilbert  to  her  father  as  the  man  she  loves. 

"America,  First,  Last  and  Always,"  is 
the  theme  of  Pathe's  new  serial,  "Wolves 
of  Kultur,"  abounding  in  many  thrilling 
radio  scenes,  underground  and  cave  labora- 
tories, and  radio  controlled  torpedoes.  It 
is  the  story  of  Alice  Grayson,  a  cultured 
|  young  society  lady  of  wealth  and  refine- 
ment, possest  of  an  ardent  patriotism  which 
has  been  stimulated  by  the  completion  of 
the  invention  by  her  uncle  of  an  electrically 
driven  wireless  controlled  torpedo. 

Visiting  her  uncle's  laboratory  one  day 
Alice  finds  he  has  been  foully  murdered  by 
alien  spies,  and  the  plans  and  model  of  his 
invention  stolen.  Over  his  dead  body  Alice 
vows  vengeance  for  his  murder  and  for 
this  traitorous  act  to  America.  She  has 
learned  from  her  uncle  before  he  dies  that 
"Hartman  and  Zaremba  are  guilty  of  this." 

Alice,  in  her  role  of  a  Secret  Service 
Agent,  has  finally  located  the  death-dealing 
torpedo  and  the  operator  awaiting  orders. 

Before  she  can  interfere  the  torpedo  has 
been  launched  and  is  sent  on  its  deadly  mis- 
sion, against  a  U.  S.  troop  ship,  when  Alice, 
in  a  most  superhuman  effort,  throws  a  rock 
at  the  operator  and  knocks  him  out. 

She  seizes  the  wireless  apparatus  and 
turns  the  course  of  the  torpedo  against 
the  yacht,  aboard  which  are  the  plotters. 


Z  SLIPPING? 

Are  you  losing  your  grip — 
your  ability  to  DO  things, 
to  make  any  progress  in 
your  business  or  even  to 
make  good  in  your  present 
position?  If  you  wake  up 
in  the  morning  tired  before 
you  begin  the  day,  with 
you  back  aching,  your  di- 
gestion out  of  order,  your 
nerves  frazzled,  you  brain 
befogged,  don't  let  your- 
self slip  any  further: 
there's  no  toboggan  slide 
so  rapid  as  the  road  down 
to  chronic  ill  health  and 
the  consequent  loss  of  all 
enjoyment  in  life. 

GET  A  GRIP  ON  YOURSELF 

Don't  wait  a  single  day  before  taking  steps  to 
rid  yourself  of  the  ailments  or  bad  habits  that 
will  be  millstones  about  your  neck  as  long  as 
you  live,  if  you  don't  free  yourself  from  them. 
When  a  man  is  on  the  limited  for  the  scrap 
heap,  every  day  counts  ;  what  is  easy  today  will 
be  a  heap  harder  tomorrow,  almost  impossible 
if  vou  wait  too  long. 

YOU  CAN  DO  IT 

You  can  have  renewed  vitality;  health,  strength, 
energy,  all  that  makes  life  worth  living,  if  you 
throw  away  all  druggist's  dope  and  take  hold  of 
yourself  in  the  right  way. 

I'LL  SHOW  YOU  HOW 

I  have  shown  the  way  out  to  thousands  of  men 
who  knew  they  were  losing  their  grip  on  things 
through  mdig'sti.  n  constipation  biliousness  and 
other  ailments ;  I  have  shown  them  how  to  gain 
the  energy  and  strength  of  will  to  bieak  off  bad 
habits  they  knew  were  undermining  their  con- 
stitutions, how  to  build  up  and  strengthen  their 
vital  organs,  develop  their  muscles,  and  make 
live,  active,  red-blooded,  forceful  MEN  of  them- 
selves again. 

My  book,  "Promotion  and  Conservation  of 
Health,  Strength  and  Mental  Energy,"  will  show 
you  how  they  did  it  :  how  YOU  can  do  for  your- 
self what  they  did  for  themselves,  in  a  simple, 
easy,  natural  way.  Send  for  a  copy — IT'S  FREE. 
Enclose  three  2c  stamps  to  cover  postage  and 
packing  and  I'll  mail  it  to  you  at  once. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 

937  Strongfort  Institute,  Newark,  N.  J. 


FREE  CONSULTATION  COUPON 
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larly retail  at  -fUO.OO.  Our  special  price  $18.00,  post- 
paid to  any  address.  Immediate  shipments  while  they 
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ELECTRICAL  EXPERIMENTER 


AN  EASY  WAY  TO 
MAKE  MONEY  ,H!i 

on  a  small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  "I  made  $60.00  the  first 
day."  Others  average  $200  to  $500  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.    No  experience  needed.   We  teach  you. 

,p  Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturers 

Does  as  good  work  as  the  big  high 
pri ced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"HowtoOpen  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

2205  Fourth  St.      Waupun,  Wisconsin 


Pocket  Tool  Chest 


9  Tools  in  1 


Strong  Kni]e        Wire  Plieri 
Leather  Punch      Hoof  Hook 
Swcdging  Awl      Wire  Cutter 
Screw  Driver         Screw  Bit 

Alligator  Wrench 
Each   a   strong,  practical 
tool.    As  easily  carried  as  tlican 
a  3-blade  knife,  anil  has 
nu  more  parts.  Length.  4  Wunderknire 

in.    Pliers  and  wire  cut- 
ters are  drop-forged  tool 
steel  —  cut  barbed  fence 
wire  as  easily  as  8-inch 
pliers.   Blade  is  tempered 
cutlers'  steel.    Each  tool 
works  independently.  Once  used, 
always  carried  by  Electricians.  Rail- 
way Men.  Motorists.  Mechanics.  Horsemen. 
Sportsmen. 

Sent  postpaid  in  U.  S.  for  $1.75  'add  5c  if  insured) 
Highest    qualitu    construction,    fully  guaranteed. 

Elican  Specialty  Co.  874,S^t^ldg 


Chemical  Tricks 
6r  Boys 


fri< 


Amateur  Chemist's  Catalogue 
and  Hand  Book 


i    wilh    mystrrlous,  harmless) 
Pour  red,  while  and  blue  from  a  lfl 
crel  letters  with  invisible  ink, 
lave  it  turn  blue,  make  your 
powder    You  can  have  Ms  of 
hese  tricks  with  "CHEM CRAFT1  V 
outfit  shown  at  left,    Send  for  B 
and  get  a  Free  copy  of  "The 

n  interesting  magazine  for  \f 


r  Chei 
.  Hagc, 


cal  Co. 

>wn,  Md. 


CHEMCRAFT 
JUNIOR 

POSTPAID 


TIRES  at  WHOLESALE 

-  Not  Seconds— Fully  Guaranteed 


Genuine  **  Capitol"  or  the  new 
"Rib-Skid"  Beacon  Tires  $13.60 

up.  Red  Tubes  or  "Inside  Armor** 
$2.90  up.  Write  at  once  for  full 
description,  samples  of  material, 
and  *  Direct-To-You"  wholesale 
prices  on  these  absolutely  First 
Quality  Fully  Guaranteed  5000 
mile  Tires,  Tubes,  Armor,  etc. 
Avoid  tire  trouble,  and  save  one- 
third  your  Tire  expense  by 
sending  size  of  your  tires  and 
name  of  car  today. 

MODERN  TIRE  CO. 

659  7th  St..  Racine.  Wis^ 





Says  the  Master  Mechanic.  The  Greb 
Automatic  Grip  Puller  is  a  One-Man 
Puller — Quick-acting,  strung:  and  sim- 
ple in  the  extreme.  May  be  locked  in 
any  desired  position.  A  combination 
of  two  or  three  arms.  Heavy  Duty 
Size  capacity  1"  to  IS" — Junior  size 
capacity  1"  to  7".  Two  sets  of  jaws 
furnished  with  each  size. 

Ten  Days' Trial  d|al|°^ 

jobber  does  not  have  them  we  will  send  you 
one.  Try  it  teu  days.  If  not  satisfactory, 
return  to  us  and  we  will  refund  your  money 
We  also  make  the  GREB  RIM  TNIJl,. 

THE  GREB  CO.,    230  Stale  Slreel.  BOSTON 


Attach  to 


Mechanics'  Utility 

MOTOR  GRINDER 

A  Time-Saver  and  Money ■  Maker 
For  Stop,  Factory,  Garage  or  Home 

'  light 


cket 


do  grindii 


lectri 
a  power  c 

of  all  descriptions  as 
as  drive  small  machin- 
ery.  Can  be  furnished  with 
chuck  and  buff  for  buffine. 
Type  B— Complete  with  3"  x 
1-2"  Emery    Wheel.  $15.50 
Order  today. 
RACINE  UNIVERSAL  MOTOR  CO. 
53  W.Jackson  Blvd.      Chicago,  III. 
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are  usually  well  patronized,  by  "between 
the  acts"  smokers  and  thirsty  box  holders, 
then  phonograph  selections  are  played  thru 
the  loud-talking  telephones  in  the  horns, 
and  the  public  generally  is  pleased — both 
those  that  like  music  and  the  others,  who 
will  enjoy  it  anyhow.  But  the  psychologi- 
cal moment  always  arrives,  and  we  have 
our  turn  after  the  show  when  the  horns 
are  "unsuspiciously  silent,"  while  the  audi- 
ence files  out,  homeward  bound,  chatting 
among  one  another  about  the  show,  and  in- 
cidentally handing  out  several  hundred  dol- 
lars' worth  of  valuable  criticism  and  sug- 
gestions, which  any  theater  manager  would 
almost  break  his  neck  to  overhear.  But 
even  tho  his  office  has  a  screen  door,  or  if 
he  happens  to  adorn  the  passageway  with 
his  own  graceful  and  frock-tailed  form,  he 
hears  but  little  of  real  value. 

Now,  all  is  changed,  however,  for,  thanks 
to  the  dictograph  installation,  our  friend 
the  theater  manager  can  appease  his  here- 
tofore unsatiated  thirst  for  a  knowledge  of 
"what  his  patrons  actually  think  of  the 
performance"  by  simply  manipulating  a 
switch  at  his  desk,  which  causes  the  voices, 
no  matter  how  low  they  may  be,  to  be 
picked  up  by  the  respective  microphones 
switched  into  circuit,  and  reproduce  loudly 
and  clearly  thru  the  loud-talking  telephone 
in  his  office.  In  the  summer  when  nat- 
urally the  office  would  not  be  closed  up  so 
tightly,  the  regular  head  phones,  which  re- 
semble the  telephone  operator's  headgear 
or  that  of  the  wireless  operator,  may  be 
used  with  exactly  the  same  results.  The 
advantage  of  the  loud-speaking  telephone 
for  reproducing  the  conversations  is  that 
everyone  does  not  care  to  be  inconven- 
ienced by  placing  a  telephone  receiver  band 
on  the  head,  especially  when  we  think  of 
some  of  our  old-time  friends — the  theater 
managers,  that  we  have  met  here  and  there, 
who  like  to,  and  mostly  do,  resemble  some 
of  our  Fifth  Avenue  millionaires  with  their 
sporty  neck-ties,  spats  and  a  one  dollar 
Perfecto  sticking  nonchalantly  in  the  south- 
east corner  of  their  jibs;  and  then  again, 
who  in  his  wildest  theatrical  moments  can 
even  imagine  a  "regular"  honest-to-good- 
ness  theater  manager  appearing  without 
his  silk  hat,  once  he  has  left  his  hotel. 
Well,  for  these  poor  souls  we  will  sug- 
gest that  they  haye  available  a  first-rate 
secretary  who  can  record  the  conversation, 
or  better  yet,  hook  up  an  Edison  dicta- 
phone (phonograph)  to  the  horn  of  the 
loud-talker  and  record  the  various  criti- 
cisms, so  that  they  can  be  reproduced  later 
and  studied  more  closely  at  leisure. 

We  should  imagine  that  such  an  arrange- 
ment as  this  will  be  very  valuable  indeed 
to  the  modern  theater,  where  the  movement 
toward  establishing  desirable  plays,  etc.,  is 
being  brought  to  more  nearly  meet  the  ex- 
act wants  of  the  theater-going  public.  In 
other  words,  the  American  theater  mana- 
ger has  for  a  long  time  been  seeking  for 
every  possible  opening  to  gain  a  more  per- 
fect relation  between  the  box  office  and  the 
patron  of  the  theater,  and  well  this  might 
be  so,  for  if  a  performance  is  such  that  it 
does  not  suit  the  people  at  the  time  the  play- 
is  produced,  then  there  is  no  use  expending 
additional  sums  in  trying  to  foist  the  un- 
wanted play  on  the  theater-going  public. 
Sometimes,  however,  in  the  past,  and,  in 
fact,  it  may  be  said  in  most  cases,  one  of 
the  chief  reasons  for  the  failure  of  a  dra- 
matic or  other  play,  has  been  that  the 
manager  and  producers  could  not  quickly 
enough  ascertain  the  exact  feeling  or  ob- 
tain a  comprehensive  survey  of  the  col- 
lective ideas  of  the  audiences  viewing  the 
first  performance  of  the  play  until  it  was 
too  late. 


io  $100.00  a  week. 
I  want  hustlers, 
money-makers,  to  work 
Tvitli  me,  to  advertise, sell 
and  appoint  agents.  Big- 
gest thing  inyears.  City 
Conveniences  without 
plumbing.   Used  in  any  room. 
„  .'lis  on  sight.  l>emonstratin£ 
tub  furnished.    Folds  Small,  self-empty- 
ing, non-leakable.    Guaranteed  10  years. 

,  AGENTS  MAKE  SALES  EASILY 

Two  sales  daily  means  $60. 00a  week.  Leggett,  Ohio,  "Worked 
two  hours,  took  two  orders,  profit  $10.00."  Hayhurst,  Nebr., 
"Took  11  orders  in  4%  days— profit  $55.00,  ordered  12  more 
tubs."  Manning,  Iowa,  "Sold  10  tubs  in  one  day— profit 
$50.00."  DeHut,  Nebr.,  "Sold  12  tubs  in  three  days— profit 
160.00. '»  And  hundreds  of  others  making  big  money.  TOperoentof 
bomeB  have  no  bath  tuba.  Experience  and  capital  unnecessary.  Credit 
given  to  the  right  man.    Get  full  particulars  and  "apeoial  plan*"  til  Fee! 

H.  S.  Robinson,  Pres.,  THE  ROBINSON  CABINET  MFG.  CO* 

4980  Factories  Building  TOLEDO,  OHIO 


THE   MIDGET   SLIDE  RULE 

has  many  exclusive  features.  It 
handles  three  factors  at  one  set- 
ting.   It  has   a  Log-Log  Sealf, 
Polyphase  or  Inverted  Scale,  Ad- 
dition   and    Subtraction  Scale, 
Square  Root  Scale,   Log.  Scale 
EM#lnan<*  Binary  Scale  and  the  Midget 
/; |  §L/' s  equivalent  to  all  of  these  types 
WWhf  straight  slide  rules.    This  rule 
will  add  and  subtract,  multiply 
and  divide  fractious  and  mixed 
numbers  without  changing  them 
to  decimals.  Also  gives  Logarithms, 
Sines,  Tangents,  Cosines,  Cotang- 

valents  of  fractions.   An  instruction  book. 
16  pages,  12  illustrations,  is  sent  with  each 
..  Logarithmic  Sc; 


tnd  the  decimal  eq 
"The  Slide  Rule  Manual 
rule.  Diameter  of  rule. 
Made  in  two  mode 
Celluloid,  $1.25 
Circulars  Free.  You 
back  if  you  aie  not 


Metal  (white  coated  steel),  $1.'00  each;~Wh"ite 
h.  Genuine  Leather  Carrying  Case  50c  extra. 

isrhT65'  Gilson  Slide  Rule  Co.,  Niles,  Mich. 


Build  Your  Own  PHONOGRAPH, 


it's  Easy  With  Our  Help 

A   few  hours   interesting  work 
saves   many    dollars    and  gives 
you  a  machine  exactly  to  suit 
vour  ideals.    We  furnish  motors, 
tone  arms,   case  material,  blue 
prints    and    full  instructions. 
Plays  any  record.    You  can  make 
fine  profit  building  phonographs 
for  your  friends. 
Write  Today  for  Our  Free 
Blue  Print  Offer.  Agents 
wanted  for  our  ready  built 
Choraleons. 

Choraleon  Phonograph  Co- 

706  Monger  Bid;.,  EMail,  hid- 


SAVE 
OVER 
HALF 


NATIONAL 


xmraf"*  " " " 

\f\UVAW"'  * 


DENT A  L 
SCHOOL 


506  S.  Wabash  Ave.,  Chicago,  III. 

LEARN  MECHANICAL  DENTISTRY — DEMAND  UNLIMITED 

A  paying  professional  trade:  You  will  be  a  trained  dental 
mechanic  and  receive  our  diploma  when  competent.  Stu- 
dents given  advantage  of  thoroughly  up  to  date  laboratory, 
and  services  of  graduate  Dental  Surgeons  on  practical  cases. 
No  effort  spared  to  place  graduates  advantageously.  No  age 
limit.  Day  or  Evening,  Individual  instruction.  No  educa- 
tional requirements.  No  book  or  home  study.  Easy  terms. 
Highest  references.  Especially  attractive  proposition  to  those 
who  write  at  once  for  catalog  H. 

In — Science,  Electricity  and  Invention 
256  Pp.,  by  P.  Edelman,  $1.50  Ppd. 

Here  is  the  big  illustrated 

how  to  make  and  do  it  book  you  want.  Full  of 
stunts,  home  laboratory  wonders,  models,  etc. 
Edelman  Publishers,  1802  Hague  Ave.,  St.  Paul,  Minn. 


?90to*250aMonth 
FreeBool^TellsHow 


I  "Write  today  for  this  big,  new  Free  Book  oa 
SIGNAL  ENGINEERING 

y  Rallroadsneed  men  for  this  lmportantwork.  Big 
;    riositmns  o'i<-n  1  hnnjchout  United  States.  Big 
•^f^***"  Free  Book  tells  all  about  It— tells  how  you  can.  get 
the  exact  trainir-T  you  need.    Write  for  it- 
Today— Now!  Dept.  of  Signaling,  Room  A  179  1810  Wilson  Av.  Chic. 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  and  rebuilt  motorcycles,  single  and  twins, 
(26  to  Sioo.   Used  bicycles,  $6.00:  tan- 
dems, $10.  AM  machines  guaranteed 
in  good  working  order.   New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.   You  save  dealers' 
profits.     Motorcycle  and  auto- 
mobile tires  too.  $3.00.  Complete 
line  of  parts  and  supplies, 
nger  Cycle  Co.,  Rochester, N.Y. 
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Printing?  Cheap 

ss^Cards.circulars,  labels.book, paper.  Press$6. 
Larger  $20  Job  press  $85  up. Save  money.  Print 
for  others,  big  profit.  All  easy,  rules  sent. 
Write  factory  for  press  catalog,  TYPE, cards, 
paper.THE  PRESS  CO.  D-47  Merlden,  Conn. 
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With  this  information  on  hand  and 
a  little  practical  experience  on  the  subject, 
there  should  be  no  difficulty  for  the  novice 
to  become  thoroly  familiar  with  the  han- 
dling of  twist  drills. 


If  the  Cutting  Lips  of  the  Twist  Drill  Are 
Ground  of  Uneven  Length,  the  Hole  Will  Be 
Enlarged    Over  the    Diameter   of  the  Drill. 

Average  Cutting  Speed  for  Drills  In  Rev- 
olutions Per  Minute. 

The  following  table  represents  the  most  ap- 
proved practise  in  rate  of  cutting  speed  for 
drills  ranging  from        inch  to  2  inches  in  diam- 


Diameter 

Speed 

Speed 

Speed 

of 

on 

on 

on 

Drills 

Steel 

Cast  Iron 

Brass 

1,712 

2,383 

3,544 

855 

1,191 

1,772 

571 

794 

1,181 

ft 

397 

565 

855 

318 

452 

684 

Ps 

265 

377 

570 

ft 

227 

323 

489 

'A 

183 

267 

412 

163 

238 

367 

147 

214 

330 

133 

194 

300 

& 

112 

168 

265 

}t 

103 

155 

244 

96 

144 

227 

II 

89 

134 

212 

1 

76 

115 

191 

72 

106 

180 

IPs 

68 

102 

170 

1ft 

64 

97 

161 

154 

58 

89 

150 

}ft 

55 

84 

143 

Ug 

53 

81 

136 

1ft 

50 

77 

130 

15I 

46 

74 

122 

1ft 

44 

71 

117 

iel 

40 

66 

113 

ili 

38 

63 

109 

W 

37 

61 

105 

m 

36 

59 

101 

33 

55 

98 

32 

53 

95 

2 

31 

51 

92 

(The  next  article  of  "Experimental  Me- 
chanics" will  appear   in   the  July  issue) 


FRANCE  BUYS  BIG  U.  S.  BOR- 
DEAUX RADIO  STATION 

Virtual  demobilization  of  all  the  United 
States  naval  establishments  in  European 
waters,  the  sale  of  the  great  Lafayette  wire- 
less station  at  Bordeaux  to  the  French  gov- 
ernment at  a  price  of  approximately  $4,000,- 
000  and  many  hitherto  unpublished  facts  of 
American  naval  activities  in  the  war,  were 
announced  recently  by  Assistant  Secretary 
Roosevelt. 

"The  great  Lafayette  radio  station  near 
Bordeaux  was  intended  to  insure  commu- 
nication between  Washington  and  the  army 
and  navy  in  case  the  cable  systems  were  put 
out  of  commission  or  interfered  with  by 
German  submarines.  It  has  eight  towers 
and  could  communicate  with  the  United 
States  day  and  night.  It  was  built  by  the 
navy.  I  arranged  with  the  French  govern- 
ment that  we  shall  complete  the  station, 
which  is  two-thirds  finished,  and  they  will 
take  it  over  at  what  it  cost  us,  about  22,- 
000,000  francs,"  said  Mr.  Roosevelt. 
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j9J  Motors  and  Electrical 
jg  Specialties  Are  Best 


Knapp  Goods  have 
stood  the  test  for 
29  years.  No  de- 
tail in  construction 
has  been  spared  to 
make  them  the  best 
that  money  can 
buy.  The  complete 
Knapp  line  in- 
cludes Toy  and 
Power  Motors, 
Generators  and 
Dynamos.  Special- 
ties and  Novelties 
that  amuse  and  in- 
struct. Fans.  Rheo- 
stats. Compasses, 
etc.  And  Knapp 
prices  are  always 
lowest.  Always  in- 
sist on  Knapp 
Goods. 


KNAPP  "LEARNELECTRICS" 

A  complete  Electrical  Laboratory,  including 
a  very  valuable  instruction  book  by  H.  P. 
Gorman,  A.I.E.E.  Covers  all  subjects  clearly 
and  concisely. 

The  Laboratory  includes  a  choice  collec- 
tion of  instruments,  materials  and  inter- 
changeable parts. 

Price,  Complete,  $3.50 
Order  to-day.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and  CATA- 
LOG of  celebrated  Knapp  Motors  and  Electrical  Specialties  ' 


KNAPP  DYNAMO  MOTOR 
Will  electroplate,  charge  storage  batteries,  run 
lamps,  motors,  train  of  cars,  induction  coils, — in 
fact,  the  number  of  experiments  it  can  be  used  for 
is  unlimited.  Runs  on  4  to  6  Volts  or  can  be  con- 
nected to  run  on  110  Volts  through  a  transformer. 
Price,  Complete,  $7.00 


Specialties  from  10c  up  mailed  FREE  on  request 

Knapp  Electric  &  Novelty  Co. 


523  West  51st  Street 
N.  Y.  City 
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The  Magic-like  Reliever  of  Pain.  The  Marvel  of  the  Age  for  Rheumatism,  Neuralgia,  Neuritis, 
Arteriosclerosis,  Hemorrhoids,  and  Practically  Every  Other  Ailment  to  Which  Flesh  is  Heir.  A  Wonder- 
ful Beautifier  Too!    Amazing  in  the  Treatment  of  Eczema,  Blackheads,  Wrinkles,  Falling  Hair,  Dandruff, 

and  Every  Other  Faulty  Condition  of  the  Skin  and  Scalp! 

10  DAYS  FREE  IN  YOUR  OWN  HOME 

^iee  for  yourself  the  miraeular  like  results  of  Violet-Rays.  Get  the  wonderful  A  ioletta 
Violet-Ray  Machine  for  10  days'  free  use  in  your  own  home.  Give  yourself  exactly 
the  same  Violet-Ray  treatments  for  which  eminent  physicians  and  beauty  specialists.1 
charge  big  fees.  Note  the  marvelous  relief  that  comes  even  with  the  first  treatment. 
See  how  you  can  virtually  feel  the  Violet-Rays  reaching  to  the  very  root  and  cause  of 
any  ailment  with  the  great  curative  forces,  of  Heat,  Light,  Electric  Energy,  and 
Ozone.  See  too  how  Violet-Rays  youthifies  the  skin,  purifies  the  scalp  and  stimulates 
hair-growth.  Note  above  all  how  refreshing  the  effect  of  Violet-Rays  to  mind  and 
body — how  invigorating  and  vitalizing — how  much  better  you  work,  eat  and  sleep. 
Pro've  all  these  benefits  to  yourself  without  obligation.  Try  the  Violetta  for  10  days 
free,  and  if  you  are  not  more  than  amazed  and  delighted,  simply  send  it  back. 


BLEADON-DUN  CO.,  Dept.  2E, 

326  W.  Madison  St.,  Chicago,  111. 

Please  send  me  your  free  book  and  10  days'  free 
offer  on  the  Violet-Ray  Machine.  Also  full  int'ori 
as  to  treatment  for  ailments  marked  below. 


As  thing 
Barbers'  Itch 

Bulls 

Blackheads 

Bunions 

Callous 

Chilblains 

Colds 

Corns 

Constipation 

Dandruff 

Deafness 


Earache 

Eczema 

Eye  Disease 

Headache 

Hay  Fever 

Goitre 

Insomnia 

Lumbago 

Nervousness 

Neuralgia 

Neurit  i  s 

Obesity 


Piles 

Paralysis 

Pimples 

Pyorrhea 

Rheumatism 

Skin  Diseases 

Sore  Throat 

Sprains 

Tonsilitis 

Whooping  Cough 

Warts  and  Mole 


City   State 


BOOK  FREE 

Write  today  without  fail.  Mail  coupon  or 
just  a  postcard.  Let  us  send  you  our 
beautifully  illustrated  free  book,  describ- 
ing the  Violetta  in  detail.  Read  the 
amazing  phenomena  produced  by  Violet- 
Ray  High  frequency  current.  Why  it 
produces  stimulation  and  sedation.  How 
to  give  spinal  treatments  with  the  Vio-  ' 
letta,  how  to  treat  various  ailments, 
including  nervous  troubles,  rheumatism, 
obesity,  hay-fever,  skin  treatments,  facial 
treatments.  With  the  free  book  we  will 
also  send  you  particulars  of  our  special 
free  trial  offer.  Mail  coupon  or  postcard 
now. 

BLEADON  -  DUN  CO. 

Dept.2E326  W.Madison  St.,Ch:caga,IU. 


Electrical 
Write  Us 


Drug  and  other  Jobbers  and  Dealers : 
today  for  our  Co-operative  Selling 
Plan. 


Not  a  Vibrator 


The  Tiolctta  is  not  a  machine  that  contracts  the 
muscles — it  does  not  shock,  it  does  not  pound  the 
muscles — if  is  absolutely  painless.  Violet  Rays  admin- 
istered by  the  Violetta  are  wonderful  even  for  infants! 

This  advertisement  copyrisirt  1919,  by  Bleadon-Dun  O 
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PATENT 
ADVICE 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


facture  a  Patent* 

By  Jay  G.  M®Ib)S@im 


This  article  is  dedicated  to  the  interest  of 
inventors  and  people  with  commercial  ideas 
who  are  inexperienced  in  the  financing  and 
marketing  of  commercial  products.  It  tells 
of  a  practical  plan  that  made  one  invention 
successful.  It  is  written  with  the  intention 
that  it  will  benefit  each  reader  financially, 
and  will  assist  him  in  avoiding  the  many 
pitfalls  encountered  along  the  road  to  suc- 
cess.— The  Aitthor. 

MOST  people  think  of  inventors  as 
geniuses  parturient  to  some  bril- 
liant idea  suddenly  caught  from 
the  air  and  patent  it  in  workable 
form.  However,  this  is  not  the 
case,  for  as  Thomas  Alva  Edison,  the  great 
inventor,  declares  :  "Genius  is  one  per  cent 
inspiration  and  ninety-nine  per  cent  per- 
spiration," and  "The  three  essentials  to  se- 
cure anything  worth  while  are.  first,  hard 
work  ;  second,  stick-to-it-iveness  ;  and,  third, 
common  sense." 

Edison's  inventions  have  been  the  result 
of  many  experiments,  and  exacting  judg- 
ment. He  has  always  sought  to  produce 
things  that  were  necessities,  which  would 
benefit  the  masses ;  consequently,  his  won- 
derful success. 

The  first  important  step  in  financing  and 
marketing  an  invention  is,  positive  convic- 
tion that  you  have  discovered  something 
that  is  practical,  not  only  from  a  manufac- 
turing point  of  view,  but  also  from  the  pub- 
lic's point  of  view — for  it  is  the  co-opera- 
tion of  the  public  (your  eventual  custom- 
ers) that  will  insure  your  success.  To  se- 
cure the  co-operation  of  the  public,  and  to 
sell  your  invention,  be  positive  you  have 
something  to  offer  that  the  public  needs  and 
demands.  Then,  after  you  have  made  your 
article  commercially  practical,  prepare  it 
for  the  market  in  a  convenient  form,  that 
will  offer  the  least  resistance  to  the  consum- 
mation of  a  sale. 

Investors  or  people  with  capital  (who 
want  to  assist  you  financially  in  marketing 
your  product)  observe  your  invention  and 
are  of  the  same  frame  of  mind  toward  it  as 
the  public — your  ultimate  customers.  In- 
vestors scrutinize  the  practicability  of  the 
commercial  side,  as  well  as  the  production 
or  manufacturing  side :  however,  they  are 
generally  more  interested  in  the  commercial 
side  of  an  article,  for  there  is  the  source  of 
large  profits. 

Obtaining  financial  backing  for  your  in- 
vention is  a  serious  undertaking.  Investors 

*  Owing  to  the  publication  this  month  of  the 
promised  article — "How  to  Finance  and  Manu- 
facture a  Patent"  by  Mr.  Hobson,  the  Questions 
and  Answers  on  Patent  Advice  are  omitted. 


demand  facts,  proof,  conviction,  before  they 
will  take  the  business  venture  necessary  for 
the  success  of  a  new  idea.  Investors  are 
the  pessimists,  so  to  speak,  while  inventors 
are  the  optimists.  The  inventors  who  suc- 
ceed with  their  figments  are  greater  op- 
timists than  men  with  money  are  pessimists. 
Conviction,  confidence  and  enthusiasm  will 
convert  the  most  skeptical.  Get  the  confi- 
dence of  men  with  money  and  you  will  get 
their  assistance. 

Men  who  are  successful  say  that  the 
shortest  route  to  commercial  success  is  thru 
the  example  proven  by  those  who  have 
gone  before.  While  modern  business  ne- 
cessitates individual  plans  of  operations,  yet 
what  one  man  or  firm  did  to  succeed  others 
can  duplicate.  Therefore,  the  plan  em- 
ployed to  finance  and  market  one  invention 
should  help  finance  another.  Experience 
proves  that  a  patent  is  as  valuable  as  the 
inventor  or  his  associates  make  it — that 
completing  a  working  model  of  an  inven- 
tion and  securing  the  patent  rights  upon 
same  are  only  the  preliminary  steps  to  suc- 
cess. The  greatest  obstacles  lie  ahead  in 
the  financing,  manufacturing  and  marketing 
of  a  new  article.  It  is  the  commercial  wil- 
derness that  every  new  manufactured  prod- 
uct must  cross  before  reaching  that  summit 
of  success  desired  by  all. 

It  matters  not  how  wonderful  or  unique 
an  invention  may  be,  it  must  be  serviceably 
made,  intelligently  financed  and  greatly  ad- 


□  kU-  THIS  FORM^ 


Don't  Lose  Your  Rights 


Bt-fore  disclosing  your  invention  to  any- 
one send  for  blank  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
A  sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  .ill  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  "Evidence  of  Con- 
ception" sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them. — a  post 
card  will  do. 


LANCASTER  w&ALLWINE 


255  OURAY  BLDG., 
WASHINGTON,  D.  C. 


TO  THE  MAN  WITH 
AN  IDEA 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

164  Owen  Building,  Washington,  D.  C. 
2276-8  Woolworth  Bldg.,  New  York  City 


PATENTS 


TRADEMARKS 
COPYRIGHTS 


i 


Before  disclosing  an  invention,  the  inventor  should  write  for  our  blank 
form  "EVIDENCE  ON  CONCEPTION."  This  should  be  signed  and  witnessed 
and  if  returned  to  us  together  with  model  or  sketch  and  description  of  the  inven- 
tion we  will  give  our  opinion  as  to  its  patentable  nature. 

Our  illustrated  Guide  Book,  HOW  TO  OBTAIN  A  PATENT,  sent  Free  on 
request.  Contains  full  instructions  regarding  Patents,  Trade-Marks,  Foreign 
Patents,  Our  Methods,  Terms  and  100  Mechanical  Movements  illustrated  and  de- 
scribed. Articles  on  Patent  Practice  and  Procedure,  and  Law  Points  for  inventors. 
An  actual  search  of  United  States  patents  made  in  all  cases  before  preparing  application  for  patent 
Electrical  Cases  a  Specialty       Highest  References       Prompt  Attention        Reasonable  Terms 

FREE  COUPON! 
VICTOR  J.  EVANS  &  CO.,  Patent  Attorneys 
New  York  Offices:  Pittsburgh  Offices:  Philadelphia  Offices: 

1001  to  1007  Woolworth  Bldg.  514  Empire  Bldg.  135  S.  Broad  St. 

Main  Offices:    779  Ninth  Street,  N.  W.,  Washington,  D.  C. 
Name   Address  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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...  PATENTS  , 
lUCOPYRICHTS  L 


ATRAOE  MARKS/ 
DESIGNS 


U.S.  PATENTS 

Our  facilities  for  securing 
patents  enable  us  to  give 
prompt  and  reliable  service  at 
reasonable  rates.  Inventors 
are  invited  to  write  to  us  re- 
garding questions  appertain- 
ing to  securing  patent  protec- 
tion. All  matters  receive 
prompt  attention.  Send  sketch 
for  preliminary  examination. 
Books  free  on  request 

A.  M.  BUCK  &  CO. 

Patent  Attorneys 

205  Second  National  Bank  BIdg 
Washington.  D.  C. 


PATENTS 

LACEY  &  LACEY 

Attorneys-at-Law — Patent  Practice  Exclusively 
Solicitors  of 

U.  S.  and  Foreign  Patents 

Trade-Marks,  Copyrights 

639  F  Street,  N.  W.,  Washington,  D.  C. 
Write  Us  for  Our  Free  Inventors'  Book 

PATENT-SENSE 

 .ESTABLISHED  1889  


PATENTS 


W  INVENTORS:  Send  us  sketches  or  a 
^^^^  model  of  your  invention  and  a  de- 
^^^^  scription  of  the  device  for  advice 
in  regard  to  the  best  way  of  ob- 
taining patent  protection.  Our  practical 
experience  covers  a  period  of  twenty  years.  Our 
hand-hook  on  patents  is  sent  free  on  request.  All 
communications  strictly  confidential.  Write  us  today. 

TALBERT  &  TALBERT 

Patent  Lawyers 
4287  Talbert  BIdg.        Washington,  D.  C. 


Competent  Patent  Service 

By  a  Former  Examining;  Official 
of  the  U.  S.  Patent  Office 

Norman  T.  Whitaker 

Lawyer  and  Engineer 

480  Whitaker  BIdg.  Washington,  D.  C. 

Branch  Office,  87  Nassau  St.,  New  York  City. 

INQUIRIES  INVITED 


Patents  Promptly  Procured 

Send  sketch  or  model  for  actual  search 
of  U.  S.  Patents.  Highest  references. 
Personal  service.  Moderate  fees.  Write 
for  Free  Patent  Book. 

GEORGE  P.  KIMMEL,  Patent  Lawyer 
99-U  Loan.  &  Trust  BIdg.      Washington,  D.  C. 


PATENTS 

Inventors  Invited  to  Write  for  Information 
and  Particulars 
Highest  References.    Best  Results. 
Promptness  Assured. 

WATSON  E.  COLEMAN 

Patent  Lawyer 
624  F  Street  N.  W.  Washington,  D.  C. 


vertised  to  make  the  inventor  money.  The 
public  must  be  educated  to  the  need  of  a 
new  article  before  they  will  buy  it.  Few  in- 
ventors appreciate  these  facts,  and  are  of 
the  opinion  that  all  they  need  do  is  to  con- 
ceive some  new,  useful  improvement,  pat- 
ent it,  and  their  fortune  is  made ;  but  un- 
fortunately this  is  not  true.  It  is  only  the 
beginning  of  a  difficult  undertaking.  An 
inventor  should  be  as  good  a  salesman  as 
he  is  a  mechanic.  The  public  must  be  con- 
vinced before  they  will  invest.  The  better 
the  salesman,  the  greater  the  financial  back- 
ing. Inventors  should  sell  themselves  the 
merits  of  their  invention  before  attempting 
to  sell  others.  With  the  backing  of  the 
convictions  that  you  have  a  good  thing — it 
will  make  the  convincing  of  others  an  easy 
matter.  Confidence  and  credit  in  the  com- 
mercial world  are  more  valuable  than  gold 
itself. 

Only  one  who  has  gone  thru  a  successful 
patent  experience  can  adequately  advise 
others  how  to  succeed.  For  the  benefit  of 
my  readers  who  may  desire  to  finance  a 
new  proposition,  I  will  enumerate  the  steps 
thru  which  I  brought  my  first  invention  to 
success.  It  may  help  point  the  way  for 
others. 

After  I  had  been  granted  full  protection 
on  my  invention  for  a  period  of  seventeen 
years,  and  had  settled  with  my  patent  at- 
torney for  his  services,  it  suddenly  dawned 
upon  my  elated  conscience  that  my  patent 
certificate,  with  its  big  red  seal,  was  not 
cashable  like  a  Government  bond ;  but,  that 
it  was  only  the  foundation  and  beginning 
of  a  steep,  rocky  road  to  fame  and  fortune. 
I  had  spent  most  every  cent  for  my  patent 
rights  and  a  demonstrating  model  of  my  in- 
vention. I  had  no  money  to  promote  the 
sale  or  manufacture  of  same,  but  I  did  pos- 
sess an  abundant  confidence  in  its  useful- 
ness and  ultimate  success,  if  only  I  could 
secure  financial  backing  to  put  it  on  the 
market  before  the  buying  public. 

As  it  stood  it  was  absolutely  valueless  to 
me.  One  of  two  things  was  necessary  for 
its  success.  Either  I  must  sell  it  to  some 
one  with  money,  or  raise  the  capital  to 
manufacture  it  myself.  My  friends  urgent- 
ly advised  me  to  sell  for  any  fair  profit 
above  my  actual  cost,  saying  :  "It  was  bet- 
ter to  accept  a  profit  regardless  of  size  than 
possibly  fail  in  securing  sufficient  capital 
for  marketing  it." 

Thru  courtesy  I  listened  to  all  this  sin- 
cere advice,  but  was  of  the  same  opinion 
still — that  my  invention  filled  a  long-felt 
public  want.  It  was  a  necessity  that  could 
be  made  easily  and  profitably.  I  determined 
to  stick  to  the  first  meritorious  product  of 
my  brain  and  if  possible  raise  the  money 
that  would  enable  me  to  place  it  for  sale 
before  the  world.  I  knew  that  success  only 
waited  upon  the  introduction  of  my  discov- 
er}' to  those  for  whom  it  was  intended. 
But  how  best  to  accomplish  this  seemingly 
impossible  task  and  overcome  the  colossal 
obstacles  that  were  in  evidence,  forced  me 
into  quite  a  quandary. 

However,  remembering  the  old  adage, 
"Where  there  is  a  will,  there  is  a  way," 
spurred  me  on  to  greater  hopes  for  the 
success  of  my  invention.  I  decided  to 
tackle  this  proposition  for  all  it  was  worth, 
and  reap  the  benefits  that  were  justly  mine. 

At  that  time  I  was  a  typical  amateur  in 
the  mysteries  of  finances.  I  could  not  af- 
ford to  make  mistakes  and  knew  few  plans 
to  pursue  in  obtaining  the  required  finances 
for  marketing  my  invention.  Several  plans 
came  to  my  mind,  such  as  borrowing  the 
capital  from  relatives  or  friends,  giving  my 
patent  as  security  for  the  loan  ;  organizing 
a  stock  company  and  selling  shares  of  stock 
to  raise  the  money;  or,  advertise  and  sell 
part  interest  in  my  patent  to  some  one,  hon- 
est and  reliable,  who  would  agree  to  buy 
only  a  minority  interest,  thereby  giving  me 
control  and  protection  against  loss — for  I 
was  determined  that  I  would  not  be  frozen 
out  by  a  partner. 


««IIIUIUJiy|I||^ 

Hand  Books  on  Patents,  Trade  Marks,  etc.,  sent 
free.  Our  70  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  he  read  by  all  inventors. 

MUNN  &  CO..  622  Woolworth  BIdg.,  N.  T. 
Washington  Office,  622  F  St.,  Washington,  D.  C. 


MATHEMATICS  MADE  EASY 

The   Arcascope — the   Combination  Triangle 
with  a  Brain — will  multiply,   divide,  figure 
percentage  and  proportion,  solve  all  problems 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE   RULES.     Used   at   Columbia  University, 
West  Point.  U.  S.  Aeronautic  Schools,  etc.    Only  85 
cents  Postpaid.    Order  today  before  you  forget. 
Dept.  J.        L.  J.  LEISH MAN  CO.,        Ogden,  Utah 


3-4jkSLvf)i&  NOW 

PAID 
$100  FOR 
ONE  DRAWING 


You  can  become  an  artist,  illustrator 
or  cartoonist  even  if  you  now  h 
talent.     Earn   $25  to   $1' 0   a  ween 
Write  for  Free  Outfitofter  and  beautil  u. 
new  book,  "HOW  TO   BECOME  AN 
ARTIST."  Address 
WASHINGTON  SCHOOL  OF  ART.,  Inc. 
1420  H  Street.  N.  W.  Washington,  D.O. 


BUILD  A  $100 
PHONOGRAPH 

Assemble  your  own  Phonograph 

Do  it  yourself  easily. 
Have  the  finest  machine. 
Astounding  saving.  We 
give  you  the  phonograph 
1  secrets.  Complete  instruc- 
tions 10  cents. 

ELECTRO  MECHANICAL  PARTS  CO. 

160  N.  Wells  St.  CHICAGO 


Electricians  I 


Get  up- to  date  in  House  Wir- 
ing !  Save  TIME,  MONEY, 
t  ABOR  and  Material  by  using 

 -  ^ur  98  Genuine  Blue  *-rint 

Drawings,  containing  all  the 
latest  diagrams  and  connections  known  in  house  wiring— every  diagram 
and  connection  up-to-the-minute  as  use<i  by  first  class  electricians 
for  wiring  Bells,  Burglar  Alarms,  Lights,  Annunciators,  Fire 
Alarms  and  Electric  Gas  Lighting.  These  drawn  gs  are  bound  in  the 
form  of  a  flexible  book  [9x12]  for  convenience  in  using  on  the  job. 
Send  for  them,  and  it  they  don 't  maki?  you  more  efficient  as  a  wireman 
and  save  you  many  times  their  cost  as  a  contractor,  return  them  and 
money  will  be  refunded— you  can't  afford  to  be  without  them.  One 
Dollar  postpaid.    Send  for  circulars  on  other  sets  of  drawings. 

PATENT  SPECIALTY  COMPANY 

P.  O.  Box  No.  583  San  Francisco,  Cal. 


^POPULARITY  FOLLOWS  THE? 

UKULELE,  mJ 

If  you  play  quaint,  dreamy  Hawaiian  music 
or  latest  songs  on  the  Ukulele  you  will  be 
wanted  everywhere.   We  teach  by  mail  20 
simple  lessons  ;  give  you  free  a  genuine 
Hawaiian  Ukulele,  music, everything- 
no  extras.    Ask  us  to  send  the  story 
of  Hawaiian  music.  You  will  love  it. 
No  obligation— absolutely  free. 


The  Hawaiian  Institute  of  Music 

1400  Broadway,  Suite  1106,N«wYoik 


Are  You  Preparing 

for  one  of  the  thousands  of  opportunities  wait- 
ing for  folks  who  get  ready  ?  Develop  that 
"Dormant  Talent"  In  you,  to  the  point  where 
you  will  see  opportunities.  Our  plan  (worth 
hundreds)  costs  you  $5.00 — send  Post  Office  or 
Express  Money  Order  now. 

STUDENT  HELP  BUREAU    Springville,  N.  Y. 


A  NEW  AND  EASY  WAY  TO  PAINT 

SIGNS  and  SHOW  CARDS 

OUR  PATTERNS  DO  THE  WORK 

No  experience  required.  Anyone  can  paint  all  kinds  of 
signs,  banners,  cards,  etc.,  on  any  surface  with  our  new 
and  easy  system  of  lettering.  Complete  outfit  containing 
eight  alphabets  of  letters,  assorted  styles  and  sizes  from 
two  to  twelve  inches  high,  also  four  sets  of  figures,  etc., 
not  printed  but  life  size  patterns  cut  out  of  durable  tag 
hoard  which  can  be  used  over  and  over  again  for  years, 
also  brushes,  colors  and  bonk  of  instructions.  S7-SO 

Satisfaction  guaranteed.  PREPAID    

ACME  SALES  CO.,  Empire  BIdg.,  Denver.  Colo. 


MAKE  A  MOTOR-CYCLE  OUT 
OF  YOUR  BICYCLE 

with  a  STEFFEY  MOTOB.  Easy 
to  attach.    Fits  any  wheel.  More 
STEFFEY'S    in    use    than  all 
others.    Send  stamp  for  circulars 
and  low  factory  prices 
Agents  Wanted. 
STEFFEY  MFG.  CO. 
Dept.  E.  5025  Brown  St.,  Philadelphia.  Pa. 


s 


TAMPS: 


50  diff.  Belgium  (large  bl-color),  China,  Jamaica, 
Portugal,  Venezuela,  etc.,  10c;  100  dlff.,  nice 
packet,  20c;  1,000  well  mixed,  40c:  100  var. 
U.  S.,  50c;  1,000  hinges,  10c;  Agts.  wanted.  60%. 
List  free.  I  buy  stamps.  L.  B.  Dover,  Overland,  Mo. 
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The  first  plan  had  its  precipitous  faults. 
Relatives  as  a  rule  do  not  make  good  cred- 
itors and  seldom  appreciate  their  kin's  abil- 
ities in  business.  The  second  plan  meant 
immediate  cash  for  incorporation  of  a  com- 
pany, as  well  as  a  long  drawn  out,  expen- 
sive stock  selling  campaign,  with  capital 
possibly  coming  in  by  dribbles.  The  third 
plan  appealed  to  me  more  favorably.  I 
decided  to  put  forth  my  best  efforts  toward 
this  method  of  placing  my  invention  on  the 
market.  How  and  where  to  find  the  in- 
vestor with  the  cash  who  would  be  willing 
to  invest  under  the  above  conditions  proved 
to  be  my  greatest  problem.  After  consider- 
able deliberation,  after  several  demonstra- 
tions and  interviews  with  business  men 
whom  I  knew,  I  was  convinced  that  the 
quickest  and  cbeapest  way  to  find  that  per- 
son with  the  idle  cash  and  confident  enough 
to  take  a  legitimate  business  chance  with 
me,  was  to  advertise  in  some  good 
newspaper  or  magazine,  under  "Business 
Chance."  This  I  forthwith  started  and 
used  the  following  advertisement: 

"Wanted,  a  capable  business  man 
with  capital  to  take  substantial  interest 
in  patented  meritorious  invention.  This 
is  a  public  necessity  that  should  make 
fortune  for  manufacturers.  If  quali- 
fied, address  ,  etc." 

The  above  advertisement  cost  about  $1.00 
per  issue  under  classified  position  in  a 
paper  having  a  weekly  circulation  of  up- 
wards of  five  hundred  thousand  copies.  The 
first  replies  were  somewhat  disappointing. 
But,  believing  I  was  headed  right,  I  con- 
tinued the  advertisement  for  a  few  weeks, 
and  one  day  I  received  an  inquiry  from  a 
man  who  had  ready  cash,  and  sufficient 
optimism  to  back  me  up  in  my  great  ambi- 
tion. For  $2,000  cash  I  sold  him  forty-five 
per  cent  interest  in  my  patent  right  (leaving 
me  fifty-five  per  cent,  or  control).  With 
this  nest  egg  in  the  company's  treasury  we 
proceeded  to  gather  all  the  information  that 
we  might  need  in  the  manufacturing  and 
marketing  of  our  invention. 

First,  we  decided  upon  a  firm  name  suit- 
able to  the  article.  Then  we  arranged  with 
a  machinery  company  to  construct  the  ma- 
chinery needed  for  quantity  production. 
We  called  on  the  supply  houses  and  se- 
cured their  lowest  prices  on  material  for 
making  our  product.  We  arranged  for  the 
printing  of  circulars,  letterheads,  envelopes, 
bill  heads,  statements,  etc.,  that  would  be 
needed  for  our  office.  From  a  bookkeeper 
friend  we  learned  books  required  for  our 
business  and  how  to  keep  them  correctly. 
We  called  on  the  wholesale  and  retail  deal- 
(Continucd  on  page  181) 


aims 


(Continued  from  page  111) 


"Ship  ahoy !"  came  from  the  masthead. 
"Where  away  ?" 

"Two  points  on  the  starboard  bow,  sir. 
Looks  like  she  was  heading  this  way." 

The  Ear  Beats  the  Eye. 

This  vessel  had  been  detected  by  sound 
waves  traveling  thru  the  water,  her  course 
and  speed  had  been  accurately  charted  and 
her  exact  position  within  one  point  of  the 
compass  had  been  determined  more  than 
an  hour  before  the  vessel  itself  had  become 
visible  over  the  horizon. 

"It's  almost  perfect,"  said  one  of  the 
naval  engineers  in  an  undertone.  The  ten- 
sion under  which  they  had  worked  for 
hours  suddenly  relaxed.  The  ship's  crew 
gathered  in  groups  to  talk  it  over.  There 
was  not  a  dissenting  opinion.  The  secret 
of  detecting  the  presence  of  an  -unseen  ves- 
sel had  been  solved ! 


MAN 

The  M.  S.  A.  S.  embodies  th( 
best  ideas  in  the  Alltu  Industry 
No  other  school  offers  such  an  ad- 
vantage as  this  school  here  In  Detroit. 
School  open  all  the  year,  enter  classet 
day.   


Auto  Elec- 
ians  are  in 
b  i  g   demand  every- 
where.    Interesting  work — 
salaries — exceptional  oppor- 
for  advancement.  Every 
garage,  factory  and  service  station  needs 
more  good  men.    Also  splendid  oppor- 
tunities to  open   electrical   service   stations  and 
make    big    money.     Cars    need    constant  attention, 
larly  all  the  trouble  is  electrical.    Six  million  cars  now 
s — a  million  and  a  half  new  ones  will  be  put  In  service 
this  year.    That  means  thousands  of  trained  men  will  be  needed, 
trained  in  Detroit  get  the  preference. 

Be  An  Auto  Electrician 
Earn  $200  to  $500  Monthly 


Iii:vr<i  MOTOK  <L\K  <1©>HMXV 


l>KTimiT.U.S.A. 


Replying  to  a  recent  letter  addressed  to  Mr. 
Artemas  Ward  making  inquiry  as  to  the  rep- 
utation of  the  Michigan  State  Auto  School, 
will  say  that  as  far  as  we  know  all  Detroit 
Automobile  manufacturers  endorse  the  work 
they  are  doing. 

It  is  managed  very  efficiently  and  they  have 
been  turning  out  some  pretty  good  men  for 
the  automobile  industry,  and  cannot  see  any 
reason  why  you  should  hesitate  about  taking 
a  course  with  this  Institution. 

Yours  very  truly, 
KING  MOTOR  CAR  COMPANY. 


MONEY-BACK  GUARANTEE 
We  guarantee  to  qualify  you  for  a  position  as 
chauffeur,  repair  man,  tester,  demonstrator, 
auto  electrician,  garage  man.  automobile 
dealer.  Aeroplane  motor  mechanic  or  tractor 
mechanic  and  operator,  paying  from  $100  to 
S400  monthly  or  refund  your  money. 

Michigan  State  Auto  Sc 

666  Auto  Bldg.      Detroit,  Mich.  U 


If  you  are  electrically  inclined  this  is  your  best  opportunity. 
Our  complete  Auto  Course  trains  you  thoroughly  in  Auto 
Electrics.  You  can  hold  down  any  Job  or  run  a  business  of 
your  own.  You  make  more  money  because  you  can  locate 
trouble  quickly,  without  waste  of  time.  AJ1  your  time  is  spent 
repairing  the  trouble — not  looking  for  it.  Our  successful  grad- 
uates are  in  every  part  of  the  world. 

Auto  Factories  Heartily  Endorse  Our  School 

They  not  only  endorse  the  M.  S.  A.  S.  but  they  also  give 
us  hearty  co-operation.  They  employ  our  students  while  tak- 
ing course  and  after  they  graduate.  We  have  the  latest  model 
chassis  for  students  to  work  on.  In  this  way  our  students  get 
best  possible  training  in  most  practical  manner. 


"School  News"  and  176 
Page  Catalog  FREE 

Just  off  the  press.  Gives 
complete  information.  Quotes 
dozens  of  letters  from  stu- 
dents who  have  actually  done 
what  you  would  like  to  do. 
What  better  proof  do  you 
want  that  YOU  can  do  it? 
You  CAN!  —  but  get  busy. 
"Jump"  a  train  and  come 
to  Detroit.  Hundreds  have 
done  it  and  made  good.  Will 
help  you  get  a  job  if  neces- 
sary to  pay  expenses  while 
taking  our  course.  Get  action 
NOW. 

hool  The  Old  Reliable  School 
.  S.  A.        A-  c-  ZELLER,  Pres. 


DETROIT 

'THE  HEART  OF  THE  AUTO  INDUSTRY 


AUTOMOBILE  V/<P>-^a.  ACCESSORY 
FACTORIES    *  CfMlV*  FACTORIES 


Earn  $35  to  $100  a  Week 

As  a  Mechanical  Draftsman 

Thousands  of  Men  Needed 


YOU  can  learn  Mechanical  Drawing  at 
home  in  your  spare  time  through  our 
practical  Home  Study  Course  and 
qualify  for  Big  Pay.  We  have  placed  hun- 
dreds of  our  students  in  good  paying  po- 
sitions. Government  departments  and  pri- 
vate concerns  are  continually  calling  upon 
us  for  our  graduates.  Peace  means  a  big- 
ger demand  for  draftsmen  than  ever  before. 
Prepare  now  and  be  ready  when  this  de- 
mand reaches  its  height. 

Become  a  Chief  Draftsman 

and  get  to  the  very  top  in  this  well-estab- 
lished and  rapidly  growing  profession.  The 
training  given  by  the  Columbia  School  of 
Drafting  will  give  you  just  the  knowledge 
you  need  to  make  good  as  a  Chief  Drafts- 
man. No  previous  training  is  necessary. 
You  can  begin  our  course  now  and  make 
rapid  progress  from  the  start  by  mail  un- 
der the  Personal  Instruction  of  the  Presi- 
dent of  the  School,  Mr.  Claflin.  His  care- 
fully prepared  lessons  and  personal  letters 
of  advice  make  each  step  easy  and  interest- 
ing. 

Draftsmen  Now  Getting  $35  to  $100  a  Week 

with  big  chances  for  better  pay  as  the  de- 
mand grows.  All  big  engineering,  construc- 
tion and  manufacturing  projects  must  first 
go  through  the  drafting  room  before  the 
workmen  can  commence.    All  such  enter- 


prises depend  upon  large  numbers  of  drafts- 
men.   Salaries  are  advancing  steadily. 

Drawing  Outfit  Free  With  Our  Course 

»1  As  soon  as  you  enroll  you  will  be 

Luaa  sent  our  drawing  outfit  for  your  own 
I  I  HH  use  throughout  the  course.  This  en- 
tire  outfit  will  be  yours  to  keep.  You 
are  not  obliged  to  return  it  after  completing  the 
course. 

We  Will  Help  You  Secure  a  Position 

as  soon  as  you  complete  our  course.  We  have 
already  placed  hundreds  of  our  graduates  in 
good  paying  positions  and  are  constantly  in 
touch  with  vacancies  for  which  draftsmen  are 
urgently  needed. 

Illustrated  Catalog  FREE 

«  Simply  fill  in  the  coupon  below, 

Luaa  return  it  to  us  and  we  will  send  you 
I  J  free  a  copy  of  our  illustrated  catalog 

which  tells  all  about  our  practical 
Home  Study  Course  and  how  you  may  secure 
our  instructions  at  once  on  easy  terms  so  as  to 
quickly  qualify  for  one  of  the  big  positions  open. 

Send  This  Coupon  Today 

■  COLUMBIA  SCHOOL  OF  DRAFTING. 

;    Dept.  982,  14th  and  T  Sts.,  Washington,  D.  C. 

!  Without  obligation  to  me,  please  send  me  your 
i  illustrated  Catalog  and  tell  how  I  may  secure 
I  your  practical  training  in  Drafting  and  your 
]  help  in  securing  a  position  as  Draftsman. 

!  Name   

1  Address    . . . . ;  ;  

|  City   State  
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The  ships  steered  back  to  Nahant.  A 
long-distance  call  was  put  in  for  the  Navy 
Submarine  Base  at  New  London. 

"Rush  three  submarine  chasers  to  Nahant 
at  once." 

In  due  time  they  appeared.  The  party 
started  out  again,  were  joined  by  sub- 
marines from  the  Boston  Navy  Yard,  and 
anchored  off  the  Massachusetts  coast  line. 

One  submarine  at  a  time  submerged.  The 
subchasers  equipt  with  detectors  followed 
her  every  movement,  charted  her  position, 
reported  to  each  other  by  special  signal 
devices,  and  when  everything  was  in  readi- 
ness rushed  to  a  spot  just  over  the  "sub." 
Dummy  depth  bombs  were  dropt.  The 
submarine  rose  to  the  surface.  She  had 
been  within  a  few  feet  of  her  charted 
position. 

And  now  the  apparatus  was  about  to 
demonstrate  its  most  valuable  service.  A 
series  of  practical  tests  proved  beyond  the 
possibility  of  a  doubt  that  the  detector 
could  successfully  differentiate  between  the 
sounds  made  by  surface  craft  and  the  sub. 
The  submarine's  noises  were  distinctly  pecu- 


liar to  itself  and  the  instrument  translating 
this  sound  to  the  trained  ear  brought  home 
the  message  just  as  you,  when  you  pick  up 
the  long-distance  telephone  receiver,  can 
identify  the  voice  at  the  other  end  of  the 
wire. 

The  Submarines  On  the  Phonograph. 

The  Victor  Talking  Machine  Company 
was  now  called  upon  for  its  contribution  to 
the  invention.  Phonograph  records  of  the 
various  sounds  heard  by  the  observer  were 
made  and  catalogued .  thus  presenting  a 
complete  record  of  the  accomplishment  of 
the  device.  The  records  were  used  princi- 
pally in  training  students  to  identify  the 
submarine  noises  and  detect  the  difference 
between  submarine  and  surface  craft. 

Further  tests  were  made.  Shore  listen- 
ing stations  were  set  up.  During  the  night 
trained  men  sat  and  listened  to  vessels 
going  in  and  out  of  Boston  harbor.  The 
Navy  attempted  to  slip  a  submarine  thru 
the  harbor  entrance  one  night,  but  the  craft 
was  detected  at  once  and  a  full  report  of 
her  activities  was  sent  to  headquarters  a 


few  hours  later.  Not  a  ship  could  enter 
or  leave  Boston  without  being  heard.  In 
fact,  so  sensitive  was  the  instrument  that 
trained  listeners  could  accurately  identify  a 
ship  by  name,  once  having  heard  her,  the 
engine  characteristics  of  different  ships 
being  plainly  audible  and  distinctive. 

It  was  estimated  that  in  December,  1917, 
two  to  five  enemy  submarines  past  thru  the 
English  Channel' daily.  After  July  1,  1918, 
only  one  submarine  is  known  to  have  done 
so.  In  June  the  Admiralty  estimated  that 
one  out  of  every  four  submarines  was  de- 
stroyed. In  October  the  ratio  had  been  in- 
creased to  five  out  of  every  twelve.  By  this 
summer  British  and  American  naval  offi- 
cers believe  three  out  of  every  four  sub- 
marines would  have  been  destroyed.  These 
results  were  largely  due  to  the  perfection 
of  "listening  devices." 

Hundreds  of  British  craft  and  most  of 
the  American  forces  were  now  equipt  with 
the  submarine  detector.  Many  French  and 
Italian  vessels  were  also  using  it.  The 
"submarine  hunt"  was  on  in  earnest. 

About   May,   1918,   the  American  ships 


Lava  Electrical 
Insulation 

the  ideal  strong,  hard,  solid  fire- 
proof,  non-corrosive  Insulation. 
It  is  machined  green,  by  sawing, 
lathe  turning,  milling,  drilling  and 
threading  to  any  desired  form. 
Then  kiln  hardened  at  2000°  and 
Lava     is  unaffected  by  any  subsequent 
J  temperature  short  of  that  heat. 
IS     I      It  will  withstand  a  far  greater 
heat  than  the  conductor  which  it 
protects ! 

Coefficient  of  expansion  being 
negligible  it  is  of  especial  value 
in  instruments  requiring  a  fixed 
relation  of  their  parts  under  ALL 
conditions. 


Lava 
Is 

Not 


Molded — no  cost  or  delays  for 
dies  or  molds. 

Glazed  or  colored.  No  stock 
or  standard  parts— everything  be- 
ing made  specially  according  to 
design  of  customers. 

Affected  by  acids  or  alkali. 

Subject  to  variations  in  struc- 
ture or  composition  (being  a  nat- 
ural product). 


Ask  for  P.  J.  Kruesi's  book  on 
"Lava  for  Mechanical  and  Electrical 
Purposes." 

AMERICAN  LAVA  MFG. 
CORPORATION 

Burners  all  forms  for  all  gases.  Heat 
resisting  parts  for  gas  appliances. 
Electrical  Insulation 

CHATTANOOGA,  TENN. 
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began  to  go  across  with  all  these  devices 
installed. 

Hearing  Subs  25  Miles. 

Here  are  some  of  the  outstanding  fea- 
tures of  the  American  submarine  sound  de- 
tector : 

Under  ideal  conditions  with  extraneous 
noises  reduced  to  a  minimum  or  entirely 
eliminated  the  device  was  effective  at  a 
range  of  front  fifteen  to  twenty-five  miles. 

Trained  operators  could  clearly  and  in- 
variably distinguish  between  the  sounds 
made  by  approaching  surface  craft  and 
under-water  vessels  (submarines). 

Under  average  circumstances,  the  device 
was  good  for  a  range  of  between  three  and 
eight  mites. 

Within  five  miles  the  engine  character- 
istics of  different  vessels  was  clearly 
marked  even  to  the  point  of  identifying  by 
name  certain  (unseen)  vessels  after  they 
had  been  observed  previously  for  more 
than  one  time.  (This  test  was  substan- 
tiated by  a  series  of  night-time  experiments 
at  the  entrance  to  Boston  harbor  in  Sep- 
tember and  October,  1917.) 

It  was  found  practical  to  tell  when  a 
submarine  changed  from  her  oil  engines 
to  electrical  drive,  which  was  necessary 
every  time  she  submerged. 

The  direction  of  sound  could  usually  be 
computed  within  a  very  few  degrees  of  its 
actual  location  and  a  good  judgment  of  the 
distance  could  generally  be  made.  This 
was  proved  to  the  satisfaction  of  alb  con- 
cerned following  a  number  of  practical 
tests  off  Cape  Cod,  Mass..  in  the  late  sum- 
mer of  1917,  in  waters  adjacent  to  Boston 
and  in  Long  Island  Sound. 

The  addition  of  these  listening  devices 
to  submarines  added  the  heretofore  lacking 
sense  of  hearing  to  all  the  underwater 
craft  and  made  them  at  once  a  much  more 
effective  weapon  of  offense. 

An  allied  submarine  on  one  occasion 
chased  a  German  U-boat  for  four  hours, 
while  both  craft  were  submerged,  with- 
out once  losing  sound  contact  with  the 
enemy. 

The  graphic  chart  publisht  herewith 
will  indicate  to  the  reader  the  ability  of 
submarine  chasers  to  maintain  "sound  con- 
tact" with  the  enemy  and  the  efficiency  of 
the  direction  qualities  of  the  device  when 
used  in  this  manner. 

The  actual  battle  engagement  which  it 
illustrates  occurred  one  early  morning  in 
the  English  Channel.  A  small  squadron  of 
sub-chasers  discovered  an  enemy  craft  mov- 
ing slowly  up  the  channel  submerged. 
Forming  for  the  attack  they  rushed  over 
the  spot  where  their  listeners  indicated  the 
U-boat  to  be,  dropt  a  pattern  of  depth 
bombs  and  then  withdrew  to  take  observa- 
tions. 

Feverish  activity  and  the  sound  of  ham- 
mers ringing  against  the  ship's  side  was 
heard.  The  submarine  engines  would  then 
start  up  and  stop,  start  and  stop  again. 

25  Germans  Commit  Suicide. 

Further  attacks  were  delivered  and  more 
noise  came  to  the  listeners  from  the  hold  of 
the  submarine.  Evidently  the  first  depth 
charge  had  taken  good  effect  and  the 
enemy's  crew  was  making  a  last  desperate 
effort  to  reach  the  surface.  Suddenly  there 
was  dead  silence — then  25  revolver  shots 
rang  out — 3  followed  by  22.  The  crew 
giving  up  in  despair,  had  committed  suicide. 
The  loss  of  this  submarine  was  later  sub- 
stantiated by  the  British  Intelligence  De- 
partment. 

When  Capt.  Leigh  and  his  party  went 
abroad  in  November,  1917,  he  requested 
the  Admiralty  to  loan  him  two  high-speed 
chasers  in  which  operations  could  be  begun 
in  English  waters,  but  was  finally  obliged 
to  accept  3  trawlers  of  9  to  10  knots  speed, 
because  of  the  then  scarcity  of  higher  speed 
craft. 


Equipping  these  vessels  with  all  of  the 
anti-submarine  detecting  apparatus  they 
went  out  in  the  English  Channel  on  New 
Year's  Day,  1918.  Shortly  afterwards  a 
wireless  message  was  picked  up  from  an 
airship  giving  the  position  of  a  submarine 
which  had  just  been  seen  to  submerge. 
The  channel  had  been  laid  out  in  numbered 
squares  to  facilitate  the  immediate  location 
of  enemy  craft  and  the  little  squadron 
steamed  over,  got  their  devices  out  and 
picked  up  the  submarine  course. 

When  believing  themselves  about  over 
the  enemy,  depth  bombs  were  discharged 
and  later  a  trawling  instrument  was  used, 
which  indicated  that  the  submarine  had 
been  destroyed.  Great  quantities  of  oil 
rising  to  the  surface  also  substantiated  the 
success  of  the  attack. 

Remaining  in  English  and  French  waters 
for  several  months,  where  the  American 
devices  proved  of  great  value  and  were 
highly  complimented  both  by  Admiral  Sims 
and  British  naval  officers,  another  squad- 
ron was  equipt  and  sent  into  the  Mediter- 
ranean and  Adriatic,  where  at  this  time 
submarine  activity  was  at  its  height. 

Because  of  the  deeper  water  and  less 
interference  from  surface  traffic,  listening 
conditions  were  unusually  good.  A  "bar- 
rage" line  of  boats  was  organized  across 
Otranto  Straits,  between  the  mainland  and 
the  Island  of  Corfu,  to  effectively  put  a 
stop  to  the  enemy's  free  entrance  to  the 
Mediterranean. 

Three  of  the  chasers  patrolling  in  forma- 
tion abreast  one  dark  night  heard  a  "sub" 
approaching.  The  bearings  obtained  by  the 
two  beam  vessels  pointed  directly  toward 
the  center  boat.  The  middle  boat  now 
heard  the  submarine  approaching  from  a 
position  dead  astern.  The  enemy  came 
nearer  and  nearer  and  finally  past  right 
under  the  sub-chaser  so  close  to  the  sur- 
face that  those  on  board  felt  a  wave  of 
water  along  the  keel  of  their  ship. 

When  the  German  had  past  on  and  out 
in  front  the  attack  was  made  in  unison,  a 
pattern*  of  depth  bombs  was  "let  go"  and 
the  little  fleet  halted  for  further  observa- 
tions. Pretty  soon  the  whirl  of  the  sub- 
marine's electric  motors  was  heard — evi- 
dently in  an  effort  to  reach  the  surface. 

The  Germans  "Cash  In." 

Then  came  a  crunching  noise  not  unlike 
the  popping  in  of  a  blown-up  paper  bag.  It 
was  apparent  that  the  submarine  had  been 
damaged — put  out  of  control — and  sunk, 
and  that  she  had  collapsed  from  the  tre- 
mendous water  pressure  at  these  depths. 

Many  incidents  of  this  kind  occurred 
during  the  subsequent  operations  in  foreign 
waters  and  several  submarines  were  ac- 
counted for  thru  the  direct  aid  of  the 
American  listening  devices. 

In  fact,  naval  experts  who  were  closely 
in  touch  with  submarine  detection  develop- 
ment during  the  war  period  state  with  con- 
viction that  if  the  conflict  had  continued 
thru  another  summer  the  submarine  would 
literally  have  been  driven  from  the  ocean, 
the  promise  of  a  condition  due  in  a  large 
measure  to  the  perfection  of  submarine  de- 
tecting apparatus.. 

It  has  also  been  stated  that  the  noticeable 
change  in  naval  tactics — from  defensive  to 
offensive — which  marked  this  country's  en- 
trance into  the  war  was  largely  caused  by 
the  application  of  American  principles  to 
the  pursuit  and  attack  of  the  U-boat,  some- 
thing made  possible  by  the  practical  use  to 
which  it  was  found  the  American  sub- 
marine detector  could  be  put. 


*  A  pattern  of  depth  bombs  refers  to  the  plan 
of  dropping  them  simultaneously  in  certain  pre- 
arranged figures,  such  as  squares,  circles,  etc. 
The  chart  herewith  shows  the  pattern  scheme  quite 
clearly — notice  the  black  dots  at  points  marked 
"attack." 
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AMPLIFY  M  RADIO  SIGNALS 


,NE  of  the  greatest  drawbacks  since  the  invention 
of  wireless  telegraphy  is  the  receiving  of  weak 
signals  at  the  receiving  station.  Many  devices  were 
proposed  to  improve  this  condition,  but  without  suc- 
cess, on  account  of  the  mechanical  difficulties  encoun- 
tered in  these  ampli- 


fying devices. 

However,  this  was 
recently  solved  by  the 
introduction  of  an  ex- 
ceedingly sensitive  mi- 
crophone transmitter, 
which  is  known  to  de- 
tect sound  waves  with 
great  accuracy  and 
magnify  them  through 
an  intermediate  tele- 
phone circuit. 

By  the  employment 
of  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  the 
radio  signals  to  such  an  intensity  that  he 
can  hear  the  signals  about  his  station  with- 
out the  need  of  the  telephone  head  set. 

By  the  addition  of  a  loud  talking  tele- 
phone he  is  able  to  hear  the  messages  many 
feet  away  from  the  instrument.  He  is  also 
able  to  demonstrate  the  operation  of  his 
wireless  apparatus  to  his  friends. 

The  super-sensitive  DETECT AGRAPH- 


SUPER 


Practical  Instruments  for  Commercial 
and  Scientific  Purposes. 


Our  Super-Sensitive 
Detectagraph  Trans- 
mitter.     Price,  $7.00 
Complete 


Our  Special  No.  25 
Loud  Talking  Receiver 
Price,   $4.00  Complete 


TRANSMITTER  herewith  shown  is  two  and  three- 
eighths  inches  in  diameter,  five-eighths  of  an  inch  thick 
and  weighs  less  than  three  ounces.  It  is  the  most  sensi- 
tive sound  detecting  device  ever  brought  before  the 
public. 

The  manner  in 
which  the  amplifying 
process  is  attained  is 
by  attaching  with  tape 
the  DETECTA- 
GRAPH -  TRANS- 
MITTER to  the  reg- 
ular wireless  receiver 
as  indicated  in  the 
diagram. 

Other  Uses 

,  Not  only  is  this  in- 
strument applicable 
for  amplifying  radio  signals,  but  it  can  be 
used  with  equal  satisfaction  for  magnifying 
other  sounds.  Phonograph  music  can  be 
transmitted  from  one  place  to 
another  by  means  of  this  in- 
strument, and  those  who  are  af- 
flicted with  deafness  will  find 
enormous  benefit  by  using  this 
transmitter. 

It  is  the  greatest  device  for  build- 
ing your   own   loud   talking  tele- 
phone, detectagraph  and  other  de- 
vices. 
Can  be 
used  for 
any  pur- 
p  o  s  e 
where  a 
s  e  n  s  i- 
tive  de- 
tecting 
instru- 
ment is 
required. 


Model  "B"  Horn,  with 
Loud   Talking  Receiv- 
er, Cord  Plugs  and 
Desk  Stand  Base 
Price,  $10.00  Complete 
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FOR  THE  EXPERIMENTER 
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FOR  THE  DEAF 


DETECTAGRAPH  JUNIOR  DEAF-PHONE 

A  super-sensitive  instrument  which  has  been  developed  to 
meet  the  demands  for  a  practical  and  efficient  hearing  device 
at  an  extremely  low  price.  Equal  to  any  $35.00  instrument 
made. 
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■  a  W(v        ter,  with  a  cord  connector  ;  Super-Sen- 
▼V        sitive  Ear  Piece  with  small  black  cord  ; 
V.        Black  Single  Headband;  Black  Case 
V        and    two    small    Batteries.  The 
^        Transmitter    is    2%    inches  in 
K        diameter.  %  of  an  inch  thick, 
^       and   weighs   less  than  three 
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OUR  NEW,  IMPROVED  DETECTAGRAPH 

The  outfit  and  case  weighs  less  than  two  pounds  and  can  be  carried 
in  the  pocket,  yet  it  is  combined  with  certain  features  of  our  famous 
Detector,  which  makes  it  the  most  powerful  and  in  every  way,  the  most 
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from  all  directions  and  are  conveyed  over  the 
wire  to  the  listening  end.   This  outfit  consists  of 
an   Improved   Sensitive   Transmitter   with  cord 
connector;   125   feet   Black   Cord ;   Sensitive  Re- 
ceiver: Single  Headband;  Small  Carrying  Case 
and  Small  Battery.    The  improved  Transmitter 
is  only  2%   inches  in  diameter,  %  inch  thick, 
and  weighs  less  than  3  ounces. 
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ing  which  has  become  so  familiar,  but 
also  the  original  meaning  of  toll  or 
stoppage  prevention.  Thus  the  barrage 
receiver  may  be  used  not  only  in  time 
of  war  to  counteract  the  offensive  barrage 
of  an  enemy  radio  station,  but  it  may  be 
used  to  multiply  the  number  of  peaceful 
communications  that  may  be  carried  on 
simultaneously  without  disturbing  each 
other. 

Duplex  Radiotelephony. 

Neutralized  Receiving  Antenna  Mounted 
on  the  Same  Mast  as  the 
Sending  Antenna 

If  two  sets  of  wires  are  mounted  on  the 
same  masts,  the  radiation  from  one  set  to 
the  other  is  obviously  so  strong  that  the 
overpowering  of  an  ordinary  receiving  set 
by  the  transmitted  energy  would  be  almost 
of  the  same  order  of  magnitude  as  if  the 
identical  wires  were  used.  The  quantitative 
relations  may  be  better  appreciated  by  men- 
tioning specific  figures.  In  the  tests  made 
in  Schenectady,  the  receiving  antenna  con- 
sists of  five  wires  mounted  as  an  umbrella 


Fig.  2.     Duplex  Antenna   Used  with  Phase 
Rotator  Units  and  Regular  Receiving  Instru- 
ments in  Alexanderson  "Barrage"  Receiving 
Set. 

around  the  main  mast,  while  the  sending 
antenna  consists  of  two  wires  extending 
from  this  mast  to  another  building.  The 
capacity  to  ground  of  the  sending  antenna 
is  0.003  microfarad,  the  receiving  antenna 
O.0011  microfarad,  and  the  mutual  capacity- 
such  that  10,000  volts  on  the  sending  an- 
tenna produces  500  volts  on  the  receiving 
antenna  when  it  is  disconnected.  While  it 
is  obvious  that  an  antenna  oscillating  with 
500  volts  continuous  waves  could  not  be 
used  with  ordinary  methods  of  reception, 
the  system  for  neutralization  which  will  be 
described  has  proven  so  effective  that  an 
ordinary  receiving  set  can  be  used  for  re- 
ceiving signals  from  such  distances  as  the 
Pacific  coast  (2,500  miles  or  4,000  km.) 
without  any  appreciable  interference  from 
continuous  wave  radiation  from  the  main 
antenna  of  20  amperes  and  10,000  volts ! 

Two  methods  of  neutralization  have  been 
used :  inductive  neutralization  and  static 
(capacitivc)  neutralization.  While  both 
methods  have  been  used  successfully,  the 
capacitive  neutralization  is  much  preferable 
both  on  account  of  accuracy  of  adjustment 
and  simplicity.  A  diagram  of  inductive 
neutralization  is  shown  at  Figure  1.  The 
transformer  T  is  used  to  create  a  potential 
of  opposite  phase  to  the  potential  of  the 
sending  antenna.  The  negative  potential 
thus  created  is  transferred  to  the  receiving 
antenna  thru  the  exposure   condenser  E. 


The  negative  potential  thus  imprest  upon 
the  receiving  antenna  thru  the  transformer 
and  the  exposure  condenser  is  adjusted  so 
as  to  counterbalance  exactly  the  direct  ex- 
posure from  antenna  to  antenna,  thus  leav- 
ing the  receiving  antenna  at  ground  poten- 
tial. The  phase  relation  of  the  transformer 
is,  however,  not  exactly  180°,  and  a  residual 
potential  is  left  on  the  receiving  antenna 
which  is  sufficient  in  most  cases  to  interfere 
with  reception  unless  further  precautions 
are  taken.  If,  however,  a  frequency  trap  F 
is  introduced  the  neutralization  becomes 
good  enough  so  that  an  ordinary  receiving 
set  can  be  used. 

The  arrangement  shown  in  Figure  1  was 
used  to  demonstrate  duplex  radio  telephone 
conversation  between  Pittsfield  and  Sche- 
nectady (50  miles  or  80  km.) 

The  "Barrage"  Radio  Receive". 

The  barrage  receiver  is  fundamentally  a 
uni-dircclional  receiver.  The  principle  of 
uni-directional  reception  was  first  developed 
by  Bellini  and  Tosi.  While  the  uni-direc- 
tional  Bellini-Tosi  receiver  has  been  used 
as  a  direction  finder,  it  has,  to  the  know- 
ledge of  the  author,  not  been  used  to  any 
extent  for  reception  of  long  distance  sig- 
nals. The  Bellini-Tosi  receiver  is  based  on 
the  principle  of  receiving  the  signal  thru 
two  antennas  of  different  characteristics 
and  neutralizes  the  signals  received  from 
one  direction  by  a  system  of  balancing. 

The  uni-directional  Bellini-Tosi  receiver 
works  on  the  principle  that  the  electro- 
magnetic and  electrostatic  exposures  are 
90°  out  of  phase.  The  barrage  receiver 
takes  advantage  of  the  geographic  phase 
displacement  in  the  wave  as  it  travels  over 
the  surface  of  the  earth.  In  the  first  bar- 
rage receivers  which  have  been  installed 
the  antennas  consist  of  two  insulated  wires 
laid  on  the  ground  a  distance  of  two  miles 
(3.2  km.)  in  each  direction  from  the  re- 
ceiving station.  It  was  originally  intended 
by  the  author  to  mount  the  wires  on  poles, 
but  the  easier  procedure  of  laying  the  wires 
on  the  ground  was  adopted  at  the  sugges- 
tion of  Lieutenant-Commander  A.  Hoyt 
Taylor,  and  the  arrangement  has  proven 
entirely  satisfactory.  The  barrage  receiv- 
ing set,  photograph  of  which  is  shown  here- 
with, consists  of  a  standard  receiving  set, 
combined  with  a  phase  rotator  set.  When 
used  as  a  barrage  receiver,  a  condenser  is 
used  in  place  of  the  antenna  and  the 
standard  receiving  set  is  coupled  to  the 
aperiodic  antenna  by  the  phase  rotator  set. 
The  diagram  of  the  phase  rotator  set  is 
shown  at  Fig.  2.  Each  antenna  is  con- 
nected to  ground  thru  an  intensity  coupler, 
the  secondaries  of  the  intensity  couplers 
are  connected  to  the  primary  of  the  phase 
rotators.  Each  phase  rotator  is  built  on 
the  principle  of  a  split  phase  induction 
motor  or  induction  regulator.  A  single 
phase  current  introduced  in  the  primary  is 
split  into  a  quarter-phase  current  which 
produces  the  equivalent  of  a  rotating  mag- 
netic field  inductively  related  to  the  sec- 
ondary. By  adjusting  the  position  of  the 
secondary  coil  the  electromotive  force  in- 
duced in  it  may  be  made  to  assume  any 
desired  phase  relation  to  the  primary  volt- 
age. The  receiving  set  proper  when  used 
with  the  barrage  receiver  has  all  the  normal 
characteristics  of  a  standard  receiving  set. 
A  signal  originating  in  any  direction  what- 
ever may  be  neutralized  by  adjustment  of 
the  intensity  couplers  and  phase  rotators. 
This  adjustment  is  very  easy  to  perform, 
even  by  an  inexperienced  operator,  and  is 
perfectly  stable  after  it  has  been  made. 

An  experimental  barrage  receiving  set 
was  operated  for  several  months  of  the 
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is  guaranteed  saving  of  ten  per  cent  of 
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Qualify  in  16  weeks  or  less.  Large 
staff  government  licensed  instructors, 
first  grade  and  extra  first  grade.  Wire- 
less practice  set  and  text  books  free. 
Full  commercial  wireless  course  with 
free  post  graduate  course  of  one  month 
in  our  Washington  school  to  successful 
students.  Very  easy  terms.  Write  today 
for  handsomely  illustrated  catalogue 
and  particulars  of  profit  sharing  plan. 

SERVICE  RADIO  SCHOOL 

Dept  E.,  902  Pa.  Ave.       Washington,  D.  C. 

Free  advice  to  amateurs  regarding  construction  of 
apparatus  on  receipt  of  3  cents  postage,  addressed 
to  our  Construction  and  Equipment  Department. 
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1  HUDSON   RIVER  NIGHT  LINES  1 


=      NEW  YORK 


ALBANY 


TROY  = 


=                   The  Luxurious  Route  to  Vacation  Land  E 

|       Leave  Pier  32  N.  R.  Foot  Canal  St.,  daily  6  P.  M.,  West  132nd  St.,  6  :30  P.  M.  = 

Due  Albany  6  o'clock  following  morning.    Direct  rail  connections  to  all  points  ^ 

j=       north,  east  and  west.  = 

5                                  Largest  River  Steamers  in  the  World  S 

E                    Express  Freight  Service                   Automobiles  Carried  E 

E                                   HUDSON  NAVIGATION  COMPANY  E 
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summer  and  fall  of  1918,  about  three  miles 
from  the  New  Brunswick,  N.  J.,  radio  sta- 
tion. Records  were  kept  on  the  reception 
of  European  stations  during  the  operation 
of  the  New  Brunswick  station.  As  the 
New  Brunswick  wave  is  13,600  meters  and 
the  Carnarvon,  Wales,  wave  is  14,200  me- 
ters, the  reception  of  Carnarvon  was  the 
hardest  test  to  which  the  set  could  be  put. 
It  was  found  that  in  spite  of  the  over- 
whelming intensity  of  the  New  Brunswick 
signals  on  an  unbalanced  receiver,  the  bar- 
rage receiver  could  be  adjusted  so  that  the 
transmitted  wave  not  only  did  not  interfere 
with  the  Carnarvon  signals,  but  the  New 
Brunswick  signals  could  be  made  entirely 
inaudible.  During  these  tests  it  was  found 
that  the  directive  characteristics  of  the  bar- 
rage receiver  was  a  material  help  in  reduc- 
tion of  interference  by  static  and  strays, 
as  it  was  found  very  frequently  that  solid 
copy  could  be  obtained  by  proper  directive 
adjustment,  while  the  signals  were  prac- 
tically unreadable  with  ordinary  methods. 

The  improvement  of  reception  of  signals 
by  the  use  of  the  barrage  receiver  depends 
upon  the  highly  directive  qualities  of  this 
receiving  system.  For  comparison  with 
other  methods  of  directive  reception,  a 
tabulation  of  directiveness  is  given  in  Fig.  3. 
In  this  comparison  the  symmetrical  elevated 
antenna  which  receives  equally  from  all 
directions  is  designated  at  100  per  cent. 
The  percentages  of  directivity  are  calcu- 
lated from  the  areas  of  the  corresponding 
horizontal  plane  intensity  diagrams  here 
shown.  If  the  directivity  represented  by 
the  intensity  diagrams  can  be  taken  as  rela- 
tive measure  of  the  average  stray-to-signal 
ratio,  we  find  that  the  magnetic  loop  should 
have  50  per  cent,  as  much  strays  as  the 
elevated  antenna,  the  differential  horizontal 
antenna  (Sayville,  Long  Island),  probably 
about  the  same  as  the  magnetic  loop,  and 
the  barrage  receiver  22  per  cent.  Statistics 
of  reception  indicate  that  these  figures  are. 
reasonably  in  agreement  with  facts,  when 
the  strays  are  evenly  distributed.  When 
the  strays  are  directive  the  improvement  is 
much  greater. 

A  rather  surprising  characteristic  was 
discovered  by  the  use  of  the  barrage  re- 
ceiver. It  was  expected  that  this  receiver 
could  be  used  to  neutralize  signals  from  all 
directions  except  the  direction  close  to  the 
signal  to  be  received.  As  a  matter  of  fact 
it  was  found  that  interference  could  be 
neutralized  by  originating  in  the  same  direc- 
tion as  the  signal.  This  was  first  discovered 
in  the  New  Brunsw-ick  installation.  Signals 
from  San  Diego,  Cal.,  right  in  line  with  the 
transmitting  station,  could  be  received  with- 
out great  reduction  in  intensity,  while  the 
set  was  adjusted  so  as  to  neutralize  the 
transmitting  station.  The  explanation  for 
this  is  the  fact  that  in  the  case  of  the 
nearby  station  the  wave  front  is  curved  and 
the  radiation  diverging,  whereas  in  the  case 
of  the  far-away  station  the  radiation  is 
parallel.  The  receiving  antenna  covers  a 
space  of  four  miles  (6.4  km.),  and  in  this 
space  there  is  sufficient  divergence  of  the 
radiation  from  the  nearby  station  so  that 
an  adjustment  can  be  made  whereby  the 
diverging  and  parallel  radiation  have  dif- 
ferent effect  upon  the  receiving  set.  The 
phenomenon  is  comparable  to  the  focusing 
of  a  field  glass  on  nearby  and  distant  ob- 
jects. In  this  case  we  have  a  radio  field 
glass  of  four  miles  (6.4  km.)  in  diameter; 
and,  for  such  dimensions,  the  focusing  effect 
is  sufficient,  even  at  considerable  distances, 
to  produce  an  effective  discrimination. 

While  the  barrage  receiver  was  worked 
out  primarily  to  avoid  interference  in  trans- 
oceanic communication,  it  may  be  found 
useful  also  for  the  purposes  for  which  the 
bridge  receiver  was  developed — that  is, 
simultaneous  sending  and  receiving  from 
small  shore  stations  or  ship  stations.  In 
such  cases  it  has  the  advantage  over  the 
bridge  receiver  that  it  can  be  used  not  only 
to  neutralize  the  transmitting  station  to 
which  it  belongs,  but  can  neutralize  inter- 
ference from  any  other  ship  or  shore  station. 
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showered  upon  nic,  and  journeyed  to  my 
home  where  I  passed  through  a  most  pain- 
ful ordeal  and  illness.  Upon  regaining  my 
health  I  began  to  formulate  plans  for  the 
resumption  of  work  in  America.  Up  to  that 
time  I  never  realized  that  I  possessed  any 
particular  gift  of  discovery  but  Lord  Ray- 
leigh,  whom  I  always  considered  as  an  ideal 
man  of  science,  had  said  so  and  if  that  was 
the  case  I  felt  that  I  should  concentrate  on 
some  big  idea. 

Nature's  Trigger. 

One  day,  as  I  was  roaming  in  the  moun- 
tains, I  sought  shelter  from  an  approach- 
ing storm.  The  sky  became  overhung  with 
heavy  clouds  but  somehow  the  rain  was 
delayed  until,  all  of  a  sudden,  there  was  a 
lightning  flash  and  a  few  moments  after 
a  deluge.  This  observation  set  me  think- 
ing. It  was  manifest  that  the  two  phe- 
nomena were  closely  related,  as  cause  and 
effect,  and  a  little  reflection  led  me  to  the 
conclusion  that  the  electrical  energy  in- 
volved in  the  precipitation  of  the  water 
was  inconsiderable,  the  function  of  light- 
ning being  much  like  that  of  a  sensitive  trig- 
ger. Here  was  a  stupendous  possibility  of 
achievement.  If  we  could  produce  electric 
effects  of  the  required  quality,  this  whole 
planet  and  the  conditions  of  existence  on 
it  could  be  transformed.  The  sun  raises 
the  water  of  the  oceans  and  winds  drive 
it  to  distant  regions  where  it  remains  in 
a  state  of  most  delicate  balance.  If  it  were 
in  our  power  to  upset  it  when  and  wher- 
ever desired,  this  mighty  life-sustaining 
stream  could  be  at  will  controlled.  We 
could  irrigate  arid  deserts,  create  lakes  and 
rivers  and  provide  motive  power  in  un- 
limited amounts.  This  would  be  the  most 
efficient  way  of  harnessing  the  sun  to  the 
uses  of  man.  The  consummation  depended 
on  our  ability  to  develop  electric  forces  of 
the  order  of  those  in  nature.  It  seemed  a 
hopeless  undertaking,  but  I  made  up  my 
mind  to  try  it  and  immediately  on  my  re- 
turn to  the  United  States,  in  the  summer 
of  1892,  work  was  begun  which  was  to  me 
all  the  more  attractive,  because  a  means 
of  the  same  kind  was  necessary^  for  the 
successful  transmission  of  energy  without 
wires. 

Four  Million  Volts. 

The  first  gratifying  result  was  obtained 
in  the  spring  of  the  succeeding  year  when 
I  reached  tensions  of  about  1,000,000  volts 
with  my  conical  coil.  That  was  not  much 
in  the  light  of  the  present  art,  but  it  was 
then  considered  a  feat.  Steady  progress 
was  made  until  the  destruction  of  my  labor- 
atory by  fire  in  1895,  as  may  be  judged 
from  an  article  by  T.  C.  Martin  which  ap- 
peared in  the  April  number  of  the  Century 
Magazine.  This  calamity  set  me  back  in 
many  ways  and  most  of  that  year  had  to 
be  devoted  to  planning  and  reconstruction. 
However,  as  soon  as  circumstances  per- 
mitted, I  returned  to  the  task.  Although 
I  knew  that  higher  electro-motive  forces 
were  attainable  with  apparatus  of  larger 
dimensions,  I  had  an  instinctive  perception 
that  the  object  could  be  accomplished  by 
the  proper  design  of  a  comparatively  small 
and  compact  transformer.  In  carrying  on 
tests  with  a  secondary  in  the  form  of  a 
flat  spiral,  as  illustrated  in  my  patents,  the 
absence  of  streamers  surprised  me,  and  it 
was  not  long  before  I  discovered  that  this 
was  due  to  the  position  of  the  turns  and 
their  mutual  action.  Profiting  from  this 
observation  I  resorted  to  the  use  of  a  high 
tension  conductor  with  turns  of  consider- 
able diameter  sufficiently  separated  to  keep 
down  the  distributed  capacity,  while  at  the 
(Continued  on  page  176) 


Uncle  Sam  Said: 

"Go  ahead  with  amateur 
wireless  receiving  sta- 
tions." You  will  be  pre- 
pared to  get  the  messages 
the  other  fellow  misses  if 
you  have  one  of 


Brandes   "Superior'*   Head   Set,  com- 
plete with  head  band,  $6.    A  profession- 
al set  within  the  means  of  every  ama- 
teur.    2000  ohms. 


B 


RANDES 

Wireless 
Headsets 

They  enable  you  to  "hear  with  both  ears"  because  Brandes 
diaphragms  are  perfectly  matched  for  tone,  and  both  re- 
ceivers are  perfectly'  tuned  together.  Handsome,  well 
made,  fine  quality. 

Send  for  Your  Set  Today 

Your  money  back  if  Brandes  Headsets  don't  prove  better  than  any 
you've  used  in  clearness,  sensitiveness  and  range. 

Booklet  "E"  will  be  sent  upon  receipt  of  4c  in  stamps. 

C.  BRANDES,  Inc. 

Wireless  Receiver  Specialists 
ROOM  814         32  UNION   SQUARE         NEW  YORK  CITY 


Complete  line  of  Brandes  receivers  for  those  in  Western  States  and  Pacific 
Coast.      Catalogue  "E"  on  request. 
Balboa  Building  FORD  KING  San  Francisco,  Cal. 


Universal  Radio  Apparatus 

The  Universal  Radio  Manufacturing  Corporation  has  taken  over  the 
business  previously  conducted  by  the  Mignon  Wireless  Corporation  and  is 
prepared  to  furnish  all  of  the  Mignon  system  instruments,  built  according  to 
the  original  Mignon  specifications.  In  addition  to  these,  the  Corporation  has 
recently  perfected  a  series  of  new  type  instruments  which  for  efficient  work 
and  real  service  have  never  been  equalled.  The  Universal  compiete 

line  of  High  Quality 
Radio  Apparatus  now  in- 
cludes 

Cabinet  Receiving  Sets 
Transmission  Sets 
Loose  Couplers 
Undamped   Wave  Re- 
ceivers 

Time  Signal  Sets 
Detectors,  etc. 

These  "Universal"  instru- 
ments embody  the  very  latest 
advances  in  the  art  of  radio 
communication  and  are  far  in 
advance  of  other  instruments 
of  this  type.  Every  detail  in 
their  design  has  been  carefully 
worked  out,  and  the  circuit  con- 
stants have  been  computed  with 
scientific  accuracy  to  give  max- 
imum results  when  properly 
used.  Materials  and  workman- 
Regerative  Receiver,  200-2500  meters  ship  are  of  the  highest  quality. 

Every  piece  of  "Universal"  apparatus  must  pass  a  series  of  rigid  tests  before  being 
allowed  to  leave  the  factory,  and  we  unconditionally  guarantee  every  piece  of  "Universal" 
apparatus  to  be  exactly  as  represented,  and  will  cheerfully  refund  the  purchase  price  if  the 
instrument  fails  to  make  good  for  any  reason. 

Write  To-day  for  Free  Catalog 

UNIVERSAL  RADIO  MFG.  CORPORATION 

SUCCESSOR  TO  MIGNON  WIRELESS  COLORATION 

ELMIRA,  NEW  YORK 
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Deforest 

WIRELESS  -fcrS3!  

SYSTEM  ^"S- 


De  Forests  New  Catalog 

illustrating  and  describing  the  very 
latest  and  best  in 

RADIO  APPARATUS 

For  Discriminating  Users 

is  ready  for  mailing.  Complete  in- 
formation regarding  the  De  Forest 
"Unit"  Set,  "Honey  Comb"  Coils 
(a  radical  departure  from  previous 
forms  of  apparatus),  variable  air 
and  fixed  condensers,  wavemeters, 
variometers,  detectors,  etc.,  will  be 
sent  upon  receipt  of  10c  to  defray 
postage. 

De  Forest  Radio  Tel.  &  Tel.  Co. 


1391  Sedgwick  Ave. 


New  York  City 


WANTED 

Immediately 


WIRELESS  operators  are  in 
demand  owing  to  the  expan- 
sion of  our  Merchant  Marine. 
Pay  has  increased  to  $110  per 
month  plus  all  expenses. 

THE  Y.  M.  C.  A.  Radio  Schools 
give  thorough  practical  courses 
with  individual  instruction.  Our 
graduates  fill  responsible  posi- 
tions. 

THIS  is  your  opportunity. 
Classes  now  forming.  Excel- 
lent dormitory  facilities.  Complete 
laboratory  equipment.  Write  to- 
day for  illustrated  booklet. 

Y.  M.  C.  A. 

NEW     YORK  CITY 

Manhattan  Branch:        Brooklyn  Branch: 

154  East  86th  St.  Marcy  Ave.  Near  B'way 
Tel.  Lenox  6051  Tel.  W'msburg  3S00 


COUNTY  AGENTS 
WANTED 

for  our  line  of 
Electric  Farm  Lighting 
Plants 

Good  money-making  proposi- 
tion, liberal  commission.  $300 
required.  Write  for  terms. 

We  also  sell  Garage  Equip- 
ment, Storage  Batteries.  Bat- 
tery Charging  Generators, 
Motois.  Tungar  Rectifiers, 
etc.  Catalog  free. 
Watson  Electric  Co.  Dept.  16,  122  Michigan  Av.  Chicago 
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plaything    only    or    just    a    mere  hobby. 

The  Electrical  Experimenter  thru  the 
RADIO  LEAGUE  OF  AMERICA  shall 
be  only  too  glad  to  publish  letters  from 
amateurs  suggesting  new  ways  and  means 
to  benefit  the  cause  of  Radio  Amateurism, 
our  columns  being  open  to  all  worthy  sug- 
gestions. 

While  for  the  present  there  is  nothing 
to  be  feared  of  adverse  legislation,  still  it 
is  impossible  to  forecast  that  such  legisla- 
tion will  not  be  attempted  in  the  future. 
We  have  won  the  freedom  of  the  ether 
due  to  the  splendid  cooperation  of  Radio 
Amateurs  in  this  country,  and  if  we  have 
won  once  we  will  win  again. 

The  RADIO  LEAGUE  OF  AMERICA 
is  a  clearing  house  for  all  Radio  Amateurs 
in  the  United  States,  and  today  has  more 
members  than  any  other  league,  but  it  has 
not  enough  members.  It  wishes  to  have 
every  amateur  as  an  enrolled  member.  The 
membership  of  the  Radio  League,  estab- 
lished in  1915,  is  gratuitous.  There  are  no 
dues  or  fees  to  be  paid.  All  the  League 
wants  is  the  name  of  every  amateur  and 
his  address,  so  that  first  of  all,  if  a  na- 
tional emergency  arises,  the  Government 
can  rely  on  the  amateurs  for  quick  com- 
munication. Also  in  case  adverse  legisla- 
tion should  be  attempted,  the  League 
wishes  to  notify  every  member  immediately, 


stat,  will  give  a  power  range  of  approxi- 
mately two  to  six  amperes. 

The  core  is  wound  with  two  or  three 
layers  of  Empire  cloth,  and  then  the  pri- 
mary wire  is  wound  on.  Between  the  pri- 
mary and  each  secondary  should  be  placed 
a  hard  rubber  disc  about  an  inch  wider  than 
the  secondaries,  and  then  the  secondaries, 
covered  with  Empire  cloth,  are  slipt  in 
place.  If  a  hard  rubber  disc  is  not  avail- 
able, three  or  four  layers  of  the  Empire 
cloth  may  be  used.  Great  care  must  be 
taken  with  the  insulation  on  account  of  the 
peculiar  construction,  and  it  is  especially 
necessary  that  the  insulation  along  the  core, 
between  primary  and  secondaries,  be  well 
taken  care  of.  Connections  for  the  secon- 
daries are  shown  in  the  diagram  (2). 

When  properly  constructed,  a  thick  spark, 
the  length  depending  on  the  secondaries 
used,  will  be  obtained.  The  transformer 
has  proved  especially  good  in  use  with  a 
rotary  gap. 

A  transformer  constructed  along  similar 
lines,  using  two  secondaries  from  a  three- 
inch  spark  coil,  has  been  giving  me  excel- 
lent service,  and  I  hope  other  amateurs  will 
have  a  similar  experience. 

Contributed  by      WM.  HOLLADAY. 


GERMANS'  WIRELESS  CODE 

Dr.  J.  A.  Fleming,  in  a  lecture  on  "Electric 
Wave  Telegraphy"  at  the  British  Royal  In- 
stitution, revealed  the  fact  that  the  Ger- 
mans had,  during  the  war,  conveyed  much 
important  information  from  Tuckerton 
radio  station  in  America  by  a  code  which 
was  dependent  on  a  certain  method  of 
"spacing,"  being  otherwise  harmless. 


Application  for  Membership  in  the  Radio  League  of  America 

I THE  UNDERSIGNED,  a  Radio  Amateur,  am  the  owner  of  a  Wireless 
Station.  My  station  has  been  in  use  since  , 
5 and  I  herewith  desire  to  apply  for  membership  in  the  RADIO  LEAGUE 
OF  AMERICA.  I  understand  that  the  Radio  League  of  America  is  a  National 
Scientific  Organization  for  the  pursuit  of  the  Radio  Arts.  I  will  not  be  called 
upon  to  pay  membership  fees,  or  dues,  and  once  enrolled  I  am  to  share  in  all 
the  privileges  of  a  regular  member. 

Upon  receipt  of  this  form  properly  filled  out  you  are  to  send  me  your  eight- 
page  booklet  describing  the  purpose  of  the  League,  rules,  etc. 

Name  


City 


State. 


Date. 


.191 


Mail  this  blank  to  Radio  League  of  America,  231  Fulton  St.,  New  York  City. 


as  it  did  last  December  when  the  freedom 
of  the  ether  was  threatened. 

We  ask  every  amateur  who  is  not  a 
member  of  the  League  to  sign  the  blank 
appended  herewith.  It  costs  nothing  but 
a  3-cent  stamp  to  do  so.  Every  enrolled 
amateur  is  entitled  to  the  membership  cer- 
tificate free  of  charge  which  is  mailed  to 
all  members.  The  membership  of  the  Radio 
League  of  America  now  comprises  21,309 
members.  If  you  are  not  a  member  at  the 
present  time,  you  should  enroll  at  once  by 
all  means. 

LONG  LIVE  THE  RADIO  AMA- 
TEUR! 


A  NEW  TYPE  OF  TRANSFORMER. 

{Continued  from  page  139) 

(Nos.  20  to  30  gage),  and  is  twelve  inches 
long.  The  exact  diameter  cannot  be  given, 
but  it  must  be  slightly  smaller  than  the  in- 
side diameter  of  the  secondaries,  usually 
from  one  to  one  and  one-half  inches. 

The  primary  can  consist  of  three  pounds 
No.  16  D.  C.  C,  which  when  connected  in 
series  with  an  adjustable  reactance  or  rheo- 


"I  Would  Not  Part 
with  it  for  $10,000 

So  writes  an  enthusiastic,  grateful ' 
customer.  In  like  manner  testify  overl 
100,000  people  who  have  worn  it.  Con 
serve  your  body  and  life  first. 

The  Natural 
Body  Brace 

Overcomes  WEAKNESS  and 
ORGANIC  AILMENTS  of 
WOMEN  AND  MEN. 
Develops  erect,  graceful  figure.  I 

Brings  restful  relief,  com-  ^HHF  por 
fort,    ability    to   do    things,     fCvauWjk  «... 
health  and  strength.  j^gBSrSJI  ™ 

Wear  It  30  Days  Free  «en 
at  Our  Expense  "'so 
Does  away  with  the  strain  and  pain  of  standing  and 
walking;  replaces  and  supports  misplaced  internal 
organs;  reduces  enlarged  abdomen;  straightens  and 
strengthens  the  back;  corrects  stooping  shoulders; 
develops  lungs,  chest  and  bust;  relieves  backache, 
curvatures,  nervousness,  ruptures,  constipation. 
Comfortable  and  easy  to  wear. 

Keep  Yourself  Fit 
Write  today  for  illustrated  booklet,  measurement 
blank,  etc.,  and  read  our  very  liberal  proposition. 

HOWARD  C.  RASH,  Pres.  Natural  Body  Brace  Co. 

286  Kasta  Building  SAUNA,  KANSAS 
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Learn  WIRELESS 

 NOW  

Enter  This  New  Field  of 
Greatest  Opportunity 


NOW  that  peace  is  here  wireless  offers  the  greatest  opportunity 
of  the  day  to  the  young  men  of  America.  The  experimental 
stage  has  passed.  Wireless  now  equals  in  importance  teleg- 
raphy and  telephony,  and  if  the  present  commercial  wireless  pro- 
gram is  carried  out,  it  may  supplant  them  by  the  end  of  1919.  It 
has  earned  its  place  among  the  great  commercial  industries  of  the 
earth.  So  great  has  been  the  development  and  growth  of  Wireless 
in  recent  years  that  there  is  now  a  tremendous  shortage  of  operators. 

Peace  Increases  Demand 
For  Wireless  Operators 

Actually  thousands  upon  thousands  of  Wireless  Operators,  In- 
spectors, Mechanics,  Electricians,  and  Radio  Draftsmen  will  be 
needed  for  permanent  "peace  time"  wireless  positions  at  bigger 
salaries  than  have  ever,  before  been  paid. 

Peace  means  a  bigger  demand  for  men  in  every  branch  of  wireless 
and  is  opening  up  new  fields  of  Commercial  Wireless  activity  which 
will  fairly  revolutionize  present  methods  of  communication. 

No  Previous  Experience 
Necessary 

You  Can  Learn  Wireless  In  Ten  Weeks  In  Your  Own  Home, 
through  our  practical  home  study  wireless  course.  No  previous 
experience  or  training  is  necessary  in  order  to  become  a  Successful 
Wireless  Expert  With  our  help  you  can  quickly  qualify  for  a 
good  position  at  big  pay.  Many  of  our  students  have  secured 
positions  before  completing  the  course.  You  will  make  rapid 
progress  from  the  start  because  our  course  is  based  on  actual 
practice  and  teaches  you  what  you  will  need  to  know  to  make  a 
big  success  of  Wireless  work. 

Get  Your  Instructions  From 
the  Nation's  Capital 

(Our  Course  is  endorsed  by  U.  S.  Government  Officials.) 

The  National  Radio  Institute  headed  by  authorities  who  have 
been  closely  allied  with  government  training  of  students,  was 
established  in  1914  and  is  the  first  school  in  America  to  success- 
fully teach  Wireless  by  Mail.  The  work  is  under  the  direction  of 
J.  E.  Smith,  E.  E.,  director  of  the  Radio  Department,  Howard 
University,  and  E.  R.  Haas,  formerly  of  the  Radio  Division  of 
Yale  University. 

We  now  have  students  throughout  the  world.  Our  location  in  the 
Nation's  Capital  together  with  the  standing  of  our  officers  and 
their  wide  acquaintance  among  government  officials,  connected 
with  Wireless  activities,  place  us  in  position  to  give  our  students 
the  best  instruction  obtainable  and  to  be  of  the  utmost  help  in 
assisting  them  to  secure  good  paying  positions. 

Travel  and  See  the  World 

If  you  want  to  travel  and  see  the  world — go  to  foreign  countries, 
and  increase  your  knowledge  of  world  affairs,  Wireless  offers  you  ' 
the  chance  of  a  lifetime.    However,  you  are  not  obliged  to  travel, 
but  may  secure  a  permanent  position  at  one  of  the  big  Land 
Stations,  Railroad,  Telegraph,  or  Steamship  companies,  if  preferred. 


Pay  as  You  Go  Along  With 
Your  Lessons 

Our  plans  of  payment  bring  a  wireless  education  within  the  reach 
of  anyone  who  desires  to  learn.  A  small  payment  down  on  our 
convenient  payment  plan,  and  small  following  payments,  enables 
you  to  earn  the  cost  of  your  tuition  while  actually  learning  to  be 
a  wireless  operator. 

Earn  up  to  $250.00 
per  Month 

In  the  short  period  of  ten  weeks  we  can  make  of  you  a  wireless 
operator,  a  man  with  a  profession,  independent,  and  not  subject 
to  the  rise  and  fall  of  wages  in  the  labor  market.  Salaries  are  as 
high  as  .S250.00  per  month.  We  give  you  this  training  at  home, 
by  mail,  in  your  spare  time.  It  is  not  necessary  for  you  to  lose 
any  time  from  your  work  to  take  the  course.  Then  when  you 
have  received  your  diploma  from  us,  we  help  you  find  a  good 
position. 

FREE  INSTRUMENTS  TO 
EVERY  STUDENT 

In  addition  to  text  books,  lessons  and  personal  instruction,  we 
send  you,  while  taking  our  course,  a  Home  Practice  Set  consist- 
ing of  a  standard  sending  key  and  buzzer,  and  a  Universal  auto- 
matic wireless  transmitting  and  receiving  set.  These  instruments 
are  free  to  every  student.  No  other  school  can  offer  you  what 
we  do. 

Announcement  -  - 
Opening  of  Norfolk  School 

The  demand  for  our  Course  has  grown  to  such  an  extent  that  we  are  now- 
preparing  to  open  a  school  in  Norfolk,  Va.,  which  will  be  under  the 
management  of  Mr.  A.  H.  Van  Nostand,  Radio  Inspector  of  the  Third 
Radio  District. 


FREE 


Our  booklet.  "WIRELESS,  the  Opportunity  of  To- 
day", gives  you  complete  information  in  regard  to  our 
course,  the  quick  and  easy  methods  by  which  you  can 
master  wireless  and  other  important  facts  you  should 
know.  It  is  free.  Just  mail  the  coupon.  No  obliga- 
tion whatever  on  your  part. 


1  —MAIL  THIS  COUPON  TODAY- 


NATIONAL  RADIO  INSTITUTE 

Department  74,  Washington,  D.  C. 

Send  me,  free  of  charge,  your  booklet,  "Wireless,  the  Opportunity  of 
Today,"  with  full  particulars  regarding  your  famous  10  weeks  Home 
Study  Course,  and  your  Special  Free  Instrument  Offer. 


Name  . . 
Address 
Town   . . 
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MESCO 


Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 

The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four  feet 
of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly  fin- 
ished wood  base,  and  three  nickel  plated  binding 
posts  are  so  connected  that  the  set  may  be  used  for 
five  different  purposes. 

List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery  and 

Cord   $3.24 

Weighs  4  lbs.  packed. 
Price  does  not  include  postage. 

Combination  Practice'Set  for  Learning  the  Morse  and  Continental 
Visual  antTAubible  Codes 

This  outfit  is  the  only  reliable  instrument  which  will 
enable  students  to  become  proficient  operators  in  the 
U.  S.  Naval  Service,  because  it  is  equipped  with  a 
buzzer  and  miniature  lamp  enabling  the  user  to  master 
both  the  visual  and  audible  signals  quickly. 

List  No.  52 — Practice  Set  with  Red  Seal  Battery 
and  Cord   $4.05 

Weighs  4  lbs.  packed.   Price  does  not  include  postage. 

MESCO  RADIO  BUZZER 

This  buzzer  maintains  a  constant  note  and  is  recommended  as 
an  exciter  for  cheeking  wavemeters  where  pure  note  and  ample 
energy  are  required. 

SI!         iMM'ibM'  I  "  consists  "f  practically  a  closed  circuil  field  ..i  low  relud 

i  ll  1  ill  iBHR  1  ance,   having  a   steel  armature  to   which  is  riveted  a  strap 

■     I  ■IT7h".t    *=3>,  supporting  a  movable  contact.    The  armature  tension  is  adjust. 

1 1  ill  MPiTtf'^'^^fea  able  •>>  means  of  a  screw  with  a  milled  head  large  enough  to  bi 

'MlrSSBI  HMPHKgMW  easilj  and  permanent!}  adjusted  with  the  fingers  The  stationarj 

«H^a^MlUH         \,  contact  is  adjusted  by  means  of  a  similar  screw.    The  magnet 

coils  are  connected  in  series  with  a  total  D.  C.  resistance  of  3. A 
ohms.  Shunted  across  these  coils  is  a  resistance  having  a  D.  C. 
value  of  3  ohms.  This  shunt  eliminates  all  sparking  such  as 
occurs  at  the  break  on  ordinary  radio  buzzers  and  the  energy 
aved  thereby  is  transferred  into  any  oscillating  circuit  con- 
nected to  it,  the  result  being  that  this  buzzer  as  constructed 
radiates  five  times  more  energy  than  any  other  existing  type.  All  connecting  wires  liable  to  be 
broken  are  eliminated.  Contacts  are  of  genuine  platinum,  which  is  essential  in  order  to  maintain  a 
constant  note.    The  parts  are  mounted  on  a  Condensate  base  to  insure  constancy  in  operation. 

Diameter  2  in.,  height  1%  in.    The  cap  is  attached  to  the  base  by  a  bayonet  joint. 
List  Xo.  Price 
55    Mesco  Radio  Buzzer  $2.05 

We  carry  a  Large  and  Complete  Lsne'of  Standard  Wireless  Material  Recognized 
by  Experts  as  such  with  Competent  Experienced  Wireless  Attendants  in  Charge 

Send  for  the  New  Edition  of  Our  Catalog  W28 

It  is  pocket  size,  contains  264  pages,  with  over  1,000  illustrations,  and  describes  in  plain,  clear 
language  all  about  Bells.  Push  Buttons.  Batteries.  Telephone  and  Wireless  Telegraph  Material,  Elec- 
tric Toys.  Burglar  and  Fire  Alarm  Contrivances.  Electric  Call  Bells,  Electric  Alarm  Clocks,  Medical 
Batteries,  Motor  Boat  Horns,  Electrically  Heated  Apparatus,  Battery  Connectors,  Switches,  Bat- 
tery Gauges,  Wireless  Telegraph  Instruments,  Ignition  Supplies,  etc. 

Manhattan  Electrical  Supply  Co.,  Inc. 


NEW  YORK: 

17  Park  Place 


CHICAGO  : 

114  S.  Wells  St. 
San  Francisco  Office:   604  Mission  St. 


ST.  LOUIG: 

1106  Pine  St. 


A  New  Bulletin  of 
Experimental  Radio 
Apparatus 

That  embodies  the  most  modern  principles  of  radio 
engineering  and  design,  backed  by  the  reliability 
of  twelve  years  experience  in  the  manufacture  of 
Radio  Instruments,  will  be  mailed  upon  request. 


CLAPP-EASTHAN  COMPANY 


143  Main  Street 


Cambridge,  Mass. 


By  Nikola  Tesla 

(Continued  from  page  173) 


same  time  preventing  undue  accumulation 
of  the  charge  at  any  point.  The  applica- 
tion of  this  principle  enabled  me  to  pro- 
duce pressures  of  4,000,000  volts,  which 
was  about  the  limit  obtainable  in  my  new 
laboratory  at  Houston  Street,  as  the  dis- 
charges extended  through  a  distance  of  16 
feet.  A  photograph  of  this  transmitter 
was  published  in  the  Electrical  Review  of 
November,  1898.  In  order  to  advance  fur- 
ther along  this  line  I  had  to  go  into  the 
open,  and  in  the  spring  of  1899,  having 
completed  preparations  for  the  erection  of 
a  wireless  plant,  I  went  to  Colorado  where 
I  remained  for  more  than  one  year.  Here 
I  introduced  other  improvements  and  re- 
finements which  made  it  possible  to  gener- 
ate currents  of  any  tension  that  may  be 
desired.  Those  who  are  interested  will  find 
some  information  in  regard  to  the  experi- 
ments I  conducted  there  in  my  article,  "The 
Problem  of  Increasing  Human  Energy"  in 
the  Century  Magazine  of  June,  1900,  to 
which  I  have  referred  on  a  previous  occa- 
sion. 

The  Magnifying  Transmitter. 

I  have  been  asked  by  the  Electrical  Ex- 
perimenter to  be  quite  explicit  on  this  sub- 
ject so  that  my  young  friends  among  the 
readers  of  the  magazine  will  clearly  under- 
stand the  construction  and  operation  of  my 
"Magnifying  Transmitter"  and  the  pur- 
poses for  which  it  is  intended.  Well,  then, 
in  the  first  place,  it  is  a  resonant  transfor- 
mer with  a  secondary  in  which  the  parts, 
charged  to  a  high  potential,  are  of  con- 
siderable area  and  arranged  in  space  along 
ideal  enveloping  surfaces  of  very  large  radii 
of  curvature,  and  at  proper  distances  from 
one  another  thereby  insuring  a  small  elec- 
tric surface  density  everywhere  so  that  no 
leak  can  occur  even  if  the  conductor  is 
bare.  It  is  suitable  for  any  frequency,  from 
a  few  to  many  thousands  of  cycles  per  sec- 
ond, and  can  be  used  in  the  production  of 
currents  of  tremendous  volume  and  moder- 
ate pressure,  or  of  smaller  amperage  and 
immense  electro-motive  force.  The  maxi- 
mum electric  tension  is  merely  dependent 
on  the  curvature  of  the  surfaces  on  which 
the  charged  elements  are  situated  and  the 
area  of  the  latter. 

100  Million  Volts  Possible. 

Judging  from  my  past  experience,  as 
much  as  100,000,000  volts  are  perfectly 
practicable.  On  the  other  hand  currents 
of  many  thousands  of  amperes  may  be  ob- 
tained in  the  antenna.  A  plant  of  but  very 
moderate  dimensions  is  required  for  such 
performances.  Theoretically,  a  terminal  of 
less  than  90  feet  in  diameter  is  sufficient 
to  develop  an  electro-motive  force  of  that 
magnitude  while  for  antenna  currents  of 
from  2,000-4,000  amperes  at  the  usual  fre- 
quencies it  need  not  be  larger  than  30  feet 
in  diameter. 

In  a  more  restricted  meaning  this  wire- 
less transmitter  is  one  in  which  the  Hertz- 
wave  radiation  is  an  entirely  negligible 
quantity  as  compared  with  the  whole 
energy,  under  which  condition  the  damp- 
ing factor  is  extremely  small  and  an  enor- 
mous charge  is  stored  in  the  elevated  capa- 
city. Such  a  circuit  may  then  be  excited 
with  impulses  of  any  kind,  even  of  low 
frequency  and  it  will  yield  sinusoidal  and 
continuous  oscillations  like  those  of  an 
alternator. 

Taken  in  the  narrowest  significance  of 
the  term,  however,  it  is  a  resonant  trans- 
former which,  besides  possessing  these 
qualities,  is  accurately  proportioned  to  fit 
the  globe  and  its  electrical  constants  and 
properties,  by  virtue  of  which  design  it  be- 
comes highly  efficient  and  effective  in  the 
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wireless  transmission  of  energy.  Distance 
is  then  absolutely  eliminated,  there  being 
no  diminution  in  the  intensity  of  the  trans- 
mitted impulses.  It  is  even  possible  to  make 
the  actions  increase  with  the  distance  from 
the  plant  according  to  an  exact  mathemati- 
cal law. 

This  invention  was  one  of  a  number  com- 
prised in  my  "World-System"  of  wireless 
transmission  which  I  undertook  to  commer- 
cialize on  my  return  to  New  York  in  1900. 
As  to  the  immediate  purposes  of  my  enter- 
prise, they  were  clearly  outlined  in  a  tech- 
nical statement  of  that  period  from  which 
I  quote : 

"The  'World-System'  has  resulted  from  a  com- 
bination of  several  original  discoveries  made  by 
the  inventor  in  the  course  of  long  continued  re- 
search and  experimentation.  It  makes  possible 
not  only  the  instantaneous  and  precise  wireless 
transmission  of  any  kind  of  signals,  messages  or 
characters,  to  all  parts  of  the  world,  but  also  the 
inter-connection  of  the  existing  telegraph,  tele- 
phone, and  other  signal  stations  without  any  change 
in  their  present  equipment.  By  its  means,  for 
instance,  a  telephone  subscriber  here  may  call  up 
and  talk  to  any  other  subscriber  on  the  Globe.  An 
inexpensive  receiver,  not  bigger  than  a  watch, 
will  enable  him  to  listen  anywhere,  on  land  or  sea, 
to  a  speech  delivered  or  music  played  in  some 
other  place,  however  distant.  These  examples  are 
cited  merely  to  give  an  idea  of  the  possibilities  of 
this  great  scientific  advance,  which  annihilates  dis- 
tance and  makes  that  perfect  natural  conductor, 
the  Earth,  available  for  all  the  innumerable  pur- 
poses which  human  ingenuity  has  found  for  a 
line-wire.  One  far-reaching  result  of  this  is  that 
any  device  capable  of  being  operated  thru  one  or 
more  wires  (at  a  distance  obviously  restricted)  can 
likewise  be  actuated,  without  artificial  conductors 
and  with  the  same  facility  and  accuracy,  at  dis- 
tances to  which  there  are  no  limits  other  than 
those  imposed  by  the  physical  dimensions  of  the 
Globe.  Thus,  not  only  will  entirely  new  fields  for 
commercial  exploitation  be  opened  up  by  this  ideal 
method  of  transmission  but  the  old  ones  vastly 
extended. 

"The  'World-System'  is  based  on  the  applica- 
tion of  the  following  important  inventions  and 
discoveries: 

"1.  The  'Testa  Transformer.'  This  apparatus 
is  in  the  production  of  electrical  vibrations  as 
revolutionary  as  gunpowder  was  in  warfare.  Cur- 
rents many  times  stronger  than  any  ever  generated 
in  the  usual  ways,  and  sparks  over  one  hundred 
feet  long,  have  been  produced  by  the  inventor 
with  an  instrument  of  this  kind. 

"2.  The  'Magnifying  Transmitter.'  This  is 
Tesla's  best  invention — a  peculiar  transformer  spe- 
cially adapted  to  excite  the  Earth,  which  is  in  the 
transmission  of  electrical  energy  what  the  tele- 
scope is  in  astronomical  observation.  By  the  use 
of  this  marvelous  device  he  has  already  set  up 
electrical  movements  of  greater  intensity  than  those 
of  lightning  and  passed  a  current,  sufficient  to  light 
more  than  two  hundred  incandescent  lamps,  around 
the  Globe. 

"3.  The  'Testa  Wireless  System.'  This  system 
comprises  a  number  of  improvements  and  is  the 
only  means  known  for  transmitting  economically 
electrical  energy  to  a  distance  without  wires.  Care- 
ful tests  and  measurements  in  connection  with  an 
experimental  station  of  great  activity,  erected  by 
the  inventor  in  Colorado,  have  demonstrated  that 
power  in  any  desired  amount  can  be  conveyed, 
clear  across  the  Globe  if  necessary,  with  a  loss 
not  exceeding  a  few  per  cent. 

"4.  The  'Art  of  Individualization.'  This  in- 
vention of  Tesla  is  to  primitive  'tuning'  what  re- 
fined language  is  to  unarticulated  expression.  It 
makes  possible  the  transmission  of  signals  or  mes- 
sages absolutely  secret  and  exclusive  both  in  the 
active  and  passive  aspect,  that  is,  non-interfering  as 
well  as  non-interf erable.  Each  signal  is  like  an 
individual  of  unmistakable  identity  and  there  is 
virtually  no  limit  to  the  number  of  stations  or 
instruments  which  can  be  simultaneously  operated 
without  the   slightest  mutual  disturbance. 

"5.  The  terrestial  Stationary  Waves."  This 
wonderful  discovery,  popularly  explained,  means 
that  the  Earth  is  responsive  to  electrical  vibrations 
of  definite  pitch  just  as  a  tuning  fork  to  certain 
waves  of  sound.  These  particular  electrical  vibra- 
tions, capable  of  powerfully  exciting  the  Globe, 
lend  themselves  to  innumerable  uses  of  great  im- 
portance commercially  and  in  many  other  respects. 

"The  first  'World-System'  power  plant  can  be 
put  in  operation  in  nine  months.  With  this  power 
plant  it  will  be  practicable  to  attain  electrical  ac- 
tivities up  to  ten  million  horsepower  and  it  is  de- 
signed to  serve  for  as  many  technical  achievements 
as  are  possible  without  due  expense.  Among  these 
the  following  may  be  mentioned: 

"(1)  The  inter-connection  of  the  existing  tele- 
graph exchanges  or  offices  all  over  the  world; 

"(2)  The  establishment  of  a  secret  and  non- 
interf  erable  government  telegraph  service; 

"(3)  The  inter-connection  of  all  the  present 
telephone  exchanges  or  offices  on  the  Globe; 

"(4)  The  universal  distribution  of  general 
news,  by  telegraph  or  telephone,  in  connection  with 
the  Press; 

"(51  The  establishment  of  such  a  'World-Sys- 
tem' of  intelligence  transmission  for  exclusive  pri- 
vate use ; 

"(6)  The  inter-connection  and  operation  of  all 
stock  tickers  of  the  world : 


$15,000.00 
COMPLETE  WIRELESS  OUTFIT 

For  Sale 


General  Description 

IS  KVA  Motor  Generator  set.    Motor  is  440  volt,  120  cycle,  4000  R  P  M  type,  built 
to  stand  heavy  overloads  for  indefinite  lengths  of  time.    Generator  same  specifica- 
tions.   Set  is  No.  3  phase,  complete  with  all  controls,  starters,  meters,  etc. 
Three  transformers,  Discharger  of  Rotary  Type,  condenser,  etc. 
Induction  transformer  of  sufficient  size  to  be  used  on  any  wave  length  up  to  2000 
meters  with  a  650  foot  antennae. 
Capacity  of  apparatus  without  extending: — 

800  miles  at  day. 
2800  miles  at  night. 
Installed  at  a  cost  of  over  $15,000.00 


The  equipment  comprising  this  outfit  was  the  very  highest  type  that  could  be  bought:  it 
is  complete — ready  to  erect  and  operate  without  the  purchase  of  other  apparatus.    Was  in 
daily  use  when  ordered  sealed  for  the  duration  of  the  war.   The  outfit  has  been  completely 
overhauled  and  is  guaranteed  to  be  in  first  class  operating  condition. 
For  further  information,  price,  etc.,  address 

Box  100,  caJ  Electrical  Experimenter 


YOU  can  BUILD  this 
PHONOGRAPH  easily/ 

TREMENDOUS  SAViNG  tN  COST 


You  don't  need  to  be  a  cabinet  maker.  We 
have  made,  it  an  easy  and  a  pleasant  job  with 

f\         G*L~«-  J  T%t  Wefurnishblueprints.diagTams.l 

v-/ur  iDimpiirieci  nans  ",ot°r- and  an  ^eta>  p^ com- 


THE  MAKAFONE 


"Build  it 
Yourself" 


plete.  You. build  the  cabinet  and 
ible.    A  few  hours'  work,  and  you  will  have  as  fine  a  type  of  phonograph 
as  any  produced,  and  at  a  price  away  below  what  you  would  pay  in  a  store. 

Keep  the  Savings  in  Your  Pocket 

Your  machine  will  play  all  records,  will  have  a  wonderful  tonal  quality,  excelled  by 
none.  No  need  now  for  any  family  to  be  without  a  phonograph  because  of  the  cost. 
THE  MAKAFONE  solves  the  problem.  BUILD  IT  YOURSELF  AT  LESS  THAN 
ONE -FOURTH  REGULAR  COST,  but  equal  to  the  high  priced  cabinet  machines. 
Free  Records  with  each  outfit.  SEND  TODAY  FOR  FREE  CATALOG  and  full 
particulars  of  our  wonderful  offer.  Matty  a  manufacturer  got  his  start  in  this 
way.    Why  not  you?  Build  machines  and  sell  to  your  friends.   Ask  us  about  this. 

AGENTS  ATTENTION  -  J-  —  —     *■  ™  —  ™  ™ '■ 

You  can  make  and  sell  this  machine  from  |  RITE   TOD  AY  ! 

our  plans  at  a  profit  of  $50  to  $75  each,  ■       *  _ 

Others  are  selling  two  and  three  a  week.  I  MODERN  PHONOGRAPH  SUPPLY  CO. 

Here  is  your  opportunity  to  make  big;  *  104  Springer  Bldj.,  313  So.  Cfinlon  $U  Chicago,  HL 

money  and  become  independent.    Pleas-  ■    Gpntiemen;  please  send  me  full  particulars  of  roar 

ant  and  profitable  work.  START  TODAY.  B  Mattafooe  proposition  w.thout  obligation  io  me. 

Name  .•■  

Street  Address  


MODERN  PHONOGRAPH  SUPPLY  CO. 

104  Springer  Bldg.,  313  So. Clinton  St..  Chicago.  III. 


City  or  Town 


Boys!  You  Can  Make  Your  Own  Electrical  Ap- 
paratus with  the  aid  of  these  wonderful  books 
Home-made  Electrical  Apparatus 

By  A.  M.  Powell 

Three  wonderful  big  books,  chuck  full  of  just  the  sort  of  information 
you  have  been  looking  for  and  at  a  price  within  reach  of  your  pocket  book. 
Each  volume  is  printed  on  heavy  paper,  contains  75  pages  and  over  60 
illustrations,  complete  working  drawings  for  making  every  sort  of  electrical 
apparatus.  Written  so  you  can  understand  them.  The  price  is  only  25 
cents  per  copy — practically  the  cost  of  publication.  See  partial  table  of 
contents  below  and  order  now.    The  supply  is  limited. 

Vol.  I  Contains  working  drawings  and  directions  for  making  all  sorts  of  Static  Ma- 
chines. Static  Apparatus.  Home-made  Batteries.  Storage  Cells,  Transformers,  Recti- 
fiers, etc. 

Vol.  II  contains  working  drawings  and  directions  for  all  sorts  of  Voltmeters.  Am- 
meters, Galvanometers,  Switches,  Rheostats.  Telegraph  Keys.  Sounders,  Telephones, 
Shocking  Coils.  Spark  Coils.  Experiments,  etc.,  etc. 

Vol.  Ill  contains  working  drawings  and  directions  for  making  all  sorts  of  Dynamos. 
Motors.  Electric  Engines.  Miniature  Lighting  Plants.  Wireless  Telegraph  Apparatus. 
Tesla  Coils.  Wireless  Telephone,  Electroplating,  Experiments,  etc..  etc. 
Any  of  these  wonderful  books  will  be  sent  to  you  postpaid  for  25  cents. 

COLE  &  MORGAN  ,*Inc,  Publishers  and  Booksellers 

P.  O.  Box  473,  C.  H.  Sta.,  New  York  City 


INDEX 

to 


ELECTRICAL  EXPERIMENTER 
SCIENCE  &  INVENTION 


—  


For  Vol.  1,  2,  3,  4,  5 

15c 

EXPERIMENTER  PUBL.  CO 
Book  Dept.   231  Fulton  St.,  N.  V. 
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ni  TPif  jq  BIG  300  pp- 

U\J\sM\>  O  Wireless  &  Electrical 


Catalog  is  now  as  it  always  has  been,  the  largest  and  most 
complete  and  dependable  Wireless  Catalog  published.  Mailed 
for  12c  in  stamps  or  coin  which  may  be  deducted  on  first  order 
of  one  dollar.  Catalog  not  sent  otherwise.  This  catalog  costs  us 
twice  the  price  of  other  catalogs. 

Everything  in  wireless  worth  while  is  listed  in  this  catalog.  The  experienced  amateur  will  tell 
you  to  see  our  catalog  before  buying.  You  are  thereby  insured  against  an  unwise  purchase.  It 
is  the  Beacon  Light  to  guide  you  right  in  the  selection  of  your  wireless  apparatus.  No  bigger  or 
better  values  are  obtainable  elsewhere.     Send  for  revised  price  list.     It  is  yours  for  the  asking. 

THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


RADIO  BULLETIN 

The  great  impetus  given  to  radio  development  during 
the  war  is  fully  symbolized  by  our  new  line  of  high 
grade  radio  apparatus.  Electrically  and  mechanically 
modern  and  distinctive. 

Send  for  free  bulletin 
A.  H.  GREBE  &  COMPANY 

RICHMOND  HILL  NEW  YORK 


TVtck  Ift  VP  is  tlu'  Best'  Cheapest  and 
1  lie  JviL  Most  Reliable  Detector. 

Sample  by  mail  for  $1.44. 


■"BUNNELL"  Goodt 

are  ALWAYS  RELIABLE 

send,*  Wireless  ManualNo.  40E.  ™g 

Our  Condensers,  Transformers,  Head  Sets, 
etc.,  are  the  acknowledged  standard  of  High 
Grade  Radio  Apparatus. 


J.  H.  BUNNELL  &  Co.,  Inc,  32  Park  Place,  NewYork 


Radio  Amateurs 


Write  us  today  for  a  Free  Copy  of  our  New  Bulletin  of  latest  Radio  Apparatus. 
We  handle  the  products  of  fifty-three  manufacturers  of  Radio  Supplies  and  can 
take  your  order  for  any  piece  of  Wireless  Apparatus  on  the  amateur  market. 
Buying  your  radio  apparatus  through  us  will  be  as  much  to  your  benefit  as  to  our 
profit.    One  order  and  one  stamp  will  cover  your  entire  needs. 

Take  Advantage  of  Our  Free  Information  Department 

where  our  Radio  Expert  is  at  your  service. 

Our  Bulletins  are  now  ready  for  Free  distribution  and  supplements  will  be  issued  at  irequent  inter- 
vals.   A  postcard  will  bring  you  our  Latest  Bulletin  and  put  your  name  on  our  Mailing  List. 

NATIONAL  RADIO  SUPPLY  CO. 
Dept.  100,  1405  U  Street         ::        Washington,  D.  C. 


M  THERE'S  MONEY  IN  IT"  _aM 

^§£ILEARN  TELEGRAPH Y^fflfes 

^_TZ__JTL MO RSE  AND  W I RJA-BSS^piSSp^k 


TEACH  YOURSELF 


In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPH. 

Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adopted  by  U.  S.  Gov't.    4  style*.    Catalogue  freej 

OMNIGRAPH  MFG.  CO. 

39L  Cortlandt  St.  New  York 


"(7)  The  establishment  of  a  'World-System'  of 
musical  distribution,  etc.; 

"(8.1  The  universal  registration  of  time  by 
cheap  clocks  indicating  the  hour  with  astronomical 
precision  and  requiring  no  attention  whatever; 

"(9)  The  world  transmission  of  typed  or  hand- 
written characters,  letters,  checks,  etc. ; 

"(10)  The  establishment  of  a  universal  marine 
service  enabling  the  navigators  of  all  ships  to  steer 
perfectly  without  compass,  to  determine  the  exact 
location,  hour  and  speed,  to  prevent  collisions  and 
disasters,  etc.; 

"(11)  The  inauguration  of  a  system  of  world- 
printing  on  land  and  sea; 

"(12)  The  world  reproduction  of  photographic 
pictures  and  all  kinds  of  drawings  or  records." 

I  also  proposed  to  make  demonstrations  in 
the  wireless  transmission  of  power  on  a 
small  scale  but  sufficient  to  carry  convic- 
tion. Besides  these  I  referred  to  other  and 
incomparably  more  important  applications 
of  my  discoveries  which  will  be  disclosed  at 
some  future  date. 

A  plant  was  built  on  Long  Island  with  a 
tower  187  feet  high,  having  a  spherical 
terminal  about  68  feet  in  diameter.  These 
dimensions  were  adequate  for  the  transmis- 
sion of  virtually  any  amount  of  energy. 
Originally  only  from  200  to  300  K.W.  were 
provided  but  I  intended  to  employ  later 
several  thousand  horsepower.  The  trans- 
mitter was  to  emit  a  wave-complex  of  spe- 
cial characteristics  and  I  had  devised  a 
unique  method  of  telephonic  control  of  any 
amount  of  energy. 

The  tower  was  destroyed  two  years  ago 
but  my  projects  are  being  developed  and 
another  one,  improved  in  some  features, 
will  be  constructed.  On  this  occasion  I 
would  contradict  the  widely  circulated  re- 
port that  the  structure  was  demolished  by 
the  Government  which  owing  to  war  con- 
ditions, might  have  created  prejudice  in  the 
minds  of  those  who  may  not  know  that  the 
papers,  which  thirty  years  ago  conferred 
upon  me  the  honor  of  American  citizen- 
ship, are  always  kept  in  a  safe,  while  my 
orders,  diplomas,  degrees,  gold  medals  and 
other  distinctions  are  packed  away  in  old 
trunks.  If  this  report  had  a  foundation  I 
would  have  been  refunded  a  large  sum  of 
money  which  I  expended  in  the  construc- 
tion of  the  tower.  On  the  contrary  it  was 
in  the  interest  of  the  Government  to  pre- 
serve it,  particularly  as  it  would  have  made 
possible — to  mention  just  one  valuable  re- 
sult— the  location  of  a  submarine  in  any 
part  of  the  world.  My  plant,  services,  and 
all  my  improvements  have  always  been  at 
the  disposal  of  the  officials  and  ever  since 
the  outbreak  of  the  European  conflict  I 
have  been  working  at  a  sacrifice  on  several 
inventions  of  mine  relating  to  aerial  naviga- 
tion, ship  propulsion  and  wireless  transmis- 
sion which  are  of  the  greatest  importance 
to  the  country.  Those  who  are  well  in- 
formed know  that  my  ideas  have  revolu- 
tionized the  industries  of  the  United  States 
and  I  am  not  aware  that  there  lives  an  in- 
ventor who  has  been,  in  this  respect,  as 
fortunate  as  myself  especially  as  regards 
the  use  of  his  improvements  in  the  war.  I 
have  refrained  from  publicly  expressing 
myself  on  this  subject  before  as  it  seemed 
improper  to  dwell  on  personal  matters 
while  all  the  world  was  in  dire  trouble.  I 
would  add  further,  in  view  of  various 
rumors  which  have  reached  me,  that  Mr.  J. 
Pierpont  Morgan  did  not  interest  himself 
with  me  in  a  business  way  but  in  the  same 
large  spirit  in  which  he  has  assisted  many 
other  pioneers.  He  carried  out  his  gener- 
ous promise  to  the  letter  and  it  would  have 
been  most  unreasonable  to  expect  from  him 
anything  more.  He  had  the  highest  regard 
for  my  attainments  and  gave  me  every 
evidence  of  his  complete  faith  in  my  ability 
to  ultimately  achieve  what  I  had  set  out  to 
do.  I  am  unwilling  to  accord  to  some 
small-minded  and  jealous  individuals  the 
satisfaction  of  having  thwarted  my  efforts. 
These  men  are  to  me  nothing  more  than 
microbes  of  a  nasty  disease.  My  project 
was  retarded  by  laws  of  nature.  The  world 
was  not  prepared  for  it.  It  was  too  far 
ahead  of  time.  But  the  same  laws  will  pre- 
vail in  the  end  and  make  it  a  triumphal 
success. 
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Experimenters — KNOBS 

BASES  —  INSULATION 

Fine  black  composi- 
ithm  base  suitable  for 
I  detector,  fixed  con- 
denser,  etc.  The 
bottom  has  a  cavity  3"  x  iyz"  x  %".  Over  all 
dimensions  4%"  X  2"  x  yz".  Two  holes  for 
binding  posts  and  two  for  fastening  down  to 
table.  Postpaid  30c 

Knob  1 x  ?4 

Hole  through  center  for 
mounting. 

Post  paid  20c 

Knob   11/16  x  21/32 

With  8/32  brass  thread- 
ed bushing. 

Tost  paid  20c 

Contact  points,  switch  levers, 
condenser  plating,  etc. 

Bakelite  panels,  about 

9  x  19  x  Vi      Black  XX  $4.00 

19  x  19  x  Vi       Black  XX   8.00 

9  x  19  x  3/16  Black  XX   3.00 

19  x  19  x  3/16  Black  XX   6.00 

A.  H.  CORWIN  &  CO. 

924  Kinney  Building       Newark,  N.  J. 


PREPARED! 

The  lifting  of  the  wireless  ban 
finds  the  Newman-Stern  Co.  fully 
prepared  to  meet  the  increased  needs 
of  its  customers. 

Tremendous  stocks  of  apparatus,  wires 
and  raw  materials,  accumulated  and  re- 
served for  the  day  when  amateur  wireless 
would  be  resumed,  now  assure  our  cus- 
tomers IMMEDIATE  Service. 

Ninety-nine  of  every  hundred  orders 
will  be  shipped  within  twenty-four  (24) 
hours   following  their  receipt. 

Present  prices  are  in  accordance 
with  price-change  schedule  effective 
Feb.  20,  1919,  applying  to  Catalog 
C-3. 

Present  prices  on  any  item  listed  in 
Catalog  B-2  (Handy-Book)  will  be 
quoted  on  request. 

CLEVELAND,  OHIO 


CHEMICALS 


tor  THE  EXPERIAXENTER  I 

DON'T  PAY  FANCY  PRICES  for 
chemicals.  Buy  highest  quality  for  low- 
est price.  Our  unique  system  of  standardization 
guarantees  you  at  all  times  the  most  for  your 
money.  Send  today  for  interesting  free  booklet 
describing  the  money-saving,  value-giving,  N-S 
plan  and  listing  hundreds  of  chemicals,  chem- 
ical glass  ware,  and  apparatus. 


THIS  RELIABLE  MAIL  ORDER  HOUSE 

world  lamed  for  its  wireless  telegraph  apparJlus  and  expert- 
misters'  supplies,  has  been  urged  by  hundreds  of  its  patrons  to 
estatilish  a  chemistry  department.  In  answer  «e  offer  what  we 
believe  ro  be  the  most  complete  amateur  experiment:]]  chemistry 
in  the  U.  S.  Buy  where  you  are  always  assured  of  Standard 
Quality.  Standard  Quantity.  Standard  Packing,  Standard  Price. 

THE  NEWMAN-STERN  CO. 
beparunent  £  E  CLEVELAND,  <X 


JhaTlflAimvcuu-StfiA/rt  cVyAta/rro 


Not  Toys  But  Real  Apparatus 

the  same  as  used  by  all  operating  companies. 
You  had  better  send  us  your  order  immediately 
to  insure  prompt  delivery,  as  this  equipment 
will  not  last  long  at  these  prices. 

110  Volt  Hand  Generators  3  bars,  each  $3.00 

4  bars,  each  4.00 
5  or  6  bars,  each  5.00 
Telephone  transmitters  with  arms,  each..  .75 

Good  ringers  complete  with  bells,  each  50 

Telephone  receivers,  each  75 

Condensers,  i/2  to  2  M.F.,  each  50 

Induction  coils,  each  50 

Relays,  each    1.50 

Repeating  coils,  each   2.00 

Real  complete  C.B.  wall  type  telephone...  4.50 

Slightly  used  dry  cells,  per  dozen   1.25 

Please  send  money-order  or  cash  with  your  order 

ELECTRICAL  SPECIALTY  COMPANY 
Dept.  E,  48-50  So.  Front  St.,  Columbus, jOhio 

Dept.  E,  128  So.  llthlStT,  Philadelphia,  Pa. 


T<eslla\.  IS 

{Continued  from 

page  134) 

scription  of  the  phenomenon,  as  seen  in  a 
bulb  without  conducting  electrode.  It  is 
observed  under  the  following  conditions : 

"When  the  globe  L  (Figs.  1  and  2)  is 
exhausted  to  a  very  high  degree,  generally 
the  bulb  is  not  excited  upon  connecting  the 
wire  w  (Fig.  1),  or  the  tinfoil  coating  of 
the  bulb  (Fig.  2)  to  the  terminal  of  the  in- 
duction coil.  To  excite  it,  it  is  usually  suf- 
ficient to  grasp  the  globe  L  with  the  hand. 
An  'intense  phosphorescence  then  spreads  at 
first  over  the  globe,  but  soon  gives  place  to 
a  white,  misty  light.  Shortly  afterward 
one  may  notice  that  the  luminosity  is  un- 
evenly distributed  in  the  globe,  and  after 
passing  the  current  for  some  time  the  bulb 
appears  as  in  Fig.  4.  From  this  stage  the 
phenomenon  will  gradually  pass  to  that  in- 
dicated in  Fig.  5,  after  some  minutes,  hours, 
days  or  weeks,  according  as  the  bulb  is 
worked.  Warming  the  bulb  or  increasing 
the  potential  hastens  the  transit. 

"When  the  brush  assumes  the  form  in- 
dicated in  Fig.  5,  it  may  be  brought  to  a 
state  of  extreme  sensitiveness  to  electro- 
static and  magnetic  influence.  The  bulb 
hanging  straight  down  from  a  wire,  and 
all  objects  being  remote  from  it,  the  ap- 
proach of  the  observer  at  a  few  paces  from 
the  bulb  will  cause  the  brush  to  fly  to  the 
opposite  side,  and  if  he  zvalks  around  the 
bulb  it  will  always  keep  on  the  opposite  side. 
It  may  begin  to  spin  around  the  terminal 
long  before  it  reaches  the  sensitive  stage. 
When  it  begins  to  turn  around,  principally , 
but  also  before,  it  is  affected  by  a  magnet, 
and  at  a  certain  stage  it  is  susceptible  to 
magnetic  influence  to  an  astonishing  degree. 
A  small  permanent  magnet,  with  its  poles 
at  a  distance  of  no  more  than  two  centi- 
meters, will  affect  it  visibly  at  a  distance  of 
two  meters,  slowing  down  or  accelerating 
the  rotation  according  to  how  it  is  held  rel- 
atively to  the  brush.  I  think  I  have  ob- 
served that  at  the  stage  when  it  is  most 
sensitive  to  magnetic,  it  is  not  most  sensi- 
tive to  electrostatic,  influence. 

"When  the  bulb  hangs  with  the  globe 
L  down,  the  rotation  is  always  clockwise. 
In  the  southern  hemisphere  it  would 
occur  in  the  opposite  direction,  and  on 
the  equator  the  brush  should  not  turn  at 
all.  The  rotation  may  be  reversed  by  a 
magnet  kept  at  some  distance.  The 
brush  rotates  best,  seemingly,  when  it  is 
at  right  angles  to  the  lines  of  force  of  the 
earth.  It  very  likely  rotates,  when  at  its 
maximum  speed,  in  synchronism  with  the 
alternations,  say,  10,000  times  a  second. 
The  rotation  can  be  slowed  down  or  accel- 
erated by  the  approach  or  receding  of  the 
observer,  or  any  conducting  body,  but  it 
cannot  be  reversed  by  putting  the  bulb  in 
any  position.  When  it  is  in  the  state  of  the 
highest  sensitiveness  and  the  potential  or 
frequency  be  varied,  the  sensitiveness  is 
rapidly  diminished.  Changing  either  of 
these  but  little  will  generally  stop  the  rota- 
tion. The  sensitiveness  is  likewise  affected 
by  the  variations  of  temperature.  To  attain 
great  sensitiveness  it  is  necessary  to  have 
the  small  sphere  ^  in  the  center  of  the 
globe  L,  as  otherwise  the  electrostatic  action 
of  the  glass  of  the  globe  will  tend  to  stop 
the  rotation.  The  sphere  s  should  be  small 
and  of  uniform  thickness ;  any  dissymmetry 
of  course  has  the  effect  to  diminish  the  sen- 
sitiveness. 

"The  fact  that  the  brush  rotates  in  a  defi- 
nite direction  in  a  permanent  magnetic  field 
seems  to  show  that  in  alternating  currents  of 
very  high  frequency  the  positive  and  nega- 
tive impulses  are  not  equal,  but  that  one  al- 
ways preponderates  over  the  other. 

"Of  course,  this  rotation  in  one  direction 
may  be  due  to  the  action  of  the  two  ele- 
ments of  the  same  current  upon  each  other, 
or  to  the  action  of  the  field  produced  by  one 
of  the  elements  upon  the  other,  as  in  a 
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Charging 

Set 


CHARGING  AUTO  BATTERIES 
will  Pay  $150  to  $250 
Clear  Profit  Every  Month 

All  you  need  is  HB  Equipment.  The  busi- 
ness is  waiting  for  you — right  now.  More 
cars  are  being  driven  than  ever  before,  with 
batteries  to  recharge,  and  all  new  Fords  are 
equipped  with  storage  battery.  Start  NOW 
to  get  these  big  steady  profits. 

This  HB  16-Battery  Charger  Can  Be  The 

Biggest  Money-Maker  In  Your  Garage 

Recharge  1  to  lil-volt  batteries  or  equivalent  in  12- 
or  2  4 -volt  batteries  at  once.  Current  cost  12  to 
15o  each.  Owner  pays  7  5c  to  $1.50.  Figure  those 
profits.  Compare  them  with  other  branches  of  your 
business  1  Hit  Chargers  last  for  years — sturdy, 
economical,  dependable.  Finest  materials  and  con- 
struction. Long  service  with  quick,  clean,  perma- 
nent piufita. 

{jJEj^Puts  This  Money-Maker  in  Your 

Garage  on  Money-Back  Guarantee 

Balance  in  10  monthly  payments  of  $23  each. 
Earnings  pay  for  machine.  So  electrical  knowledge 
necessary  to  install  or  operate.  Uses  2  or  3  phase 
city  current.  Furnished  complete  with  2  charging 
panels  capable  of  charging  1  to  8  batteries  each. 
No  burn-outs  or  expensive  renewals.  Nothing  to 
wear  out  or  break.  Sold  on  HB  Absolute  Money- 
Back  Guarantee.  Order  now — you  run  no  risk.  Pin 
your  $57  Check  to  this  ad  and  mail  today  for  trial 
order. 

Hobart  Brothers  Company,  Box  6E,Troy,  Ohio 

Successful   Manufacturers  Since  1893. 
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110-V.  TRANSFORMERS 

8  Volt  Secondary 


Consumes  so 
little  current 
will  not  move 
ordinary  meter. 


1 


.00 


Only  $1.00 


Postpaid 


No.  10  gives  3 
currents  ■ —  6. 
12  and  18  volts  secondary.  Ideal  for  experimental 
work.  A  standard  transformer,  guaranteed.  Complete 
with  plug,  $2.00  postpaid.    Order  from  this  ad. 

NATIONAL  TRANSFORMER  CO., 
Dept.  13,  3124  No.   California  Ave.,  Chicago 


Arnold  Navy  Model  Loose  Couple 

r   ■  ^ 


Literature  describing  the  above  and  new  apparat 
is  now  ready.    Also  shows  the  line  of  accessories 
much  desired  by  the  amateur. 

My  knobs  are  of  real  hard  rubber:  switch  poin 
binding  posts,   etc.,  are  perfect,  polished  and  plate 
SPECIAL 

Round  Dials  for  Condensers,  A'ariometers,  etc.,  ma 
of  hard  rubber,  the  handsomest  Hung  you  can  put  i 
your  set.    Send  3c  stamp  for  Bulletin. 

J.  F.  ARNOLD 

2082  Lexington  Ave.  Near  125th  St.,  N. 

Established  1010 


"The  Livest  Catalog  in  America" 


Our  big,   new  electrical  cyclopedia 
No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire-  j 
less  and  electrical  caialog  in.  a 
print  today.    180  Big  Pages 
500  illustrations.  300  in 
struments   and  appara 
tus,  etc.  Big  "Treatise 
on    Wireless  Teleg- 
raphy."   20  FREE 
coupons  for  our 
160 -page 
FREE 
Wireless 


Course 
in  20  tes- 
te,     sons.  FREE 
Cyclope- 
dia  No.     2  0 
measures  7x5%". 
Weight  Vz  lb.  Beau- 
tiful stiff  covers. 

Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  20  as  described. 

r  ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,   New  York  City 


TELEGRAPHY 

Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly,  BIG  WAGES  NOW  PAID, 
some  of  our  recent  graduates  procuring  $138.00  per 
month  tostart.  Great  opportunities  for  advancement.  Our 
school  the  oldest  and  largest— annual  enrollment  600  students. 
Endorsed  by  rail  way, telegraph,  wireless  and  government  offi- 
cials. Expenses  low — chance  to  earn  part. Catalog  f  ree.Write. 

DODGE'  INSTITUTE,    22nd  St.  Valparaiso,  Ind. 


WIRELESS  IS  SIMPLE 

when  the  Summers'  theories  of  wireless  are 
applied  to  wireless  systems,  transmitting  and 
receiving  apparatus.  Will  advance  the  wireless 
art  by  leaps  and  bounds.  Get  on  the  right 
track  with  your  experiments.  This  booklet 
should  be  in  every  home  and  school.  United 
States  and  foreign  copyrights.  Price  $2.00  reg- 
istered postpaid  to  any  part  of  the  world. 
Address  FRANK  E.  SUMMERS.  Memphis.  Mo. 


TELEGRAPHY 
AND  RADIO 

DAY  AND  EVENING  CLASSES 
SEND  FOR  PROSPECTUS 
IN   SUBJECT  INTERESTED 

EASTERN  RADIO  INSTITUTE 


899-B  Boylston  St. 


Boston,  Mass. 


FRENCH  WIRELESS 

FROG  made  of  steel, 
with  large  clicker  inside, 
used  to  learn  telegraphy. 
GREAT  FUN.  REND 
YOUR  FRIEND  S  WIRELE  S  S 
MESSAGES.  SENT  complete  with 
code,  and  to  make  a  big  bundle 
we  will  send  a  Ford  joke  book, 
Parlor  games,  etc..  all  for  10c. 
Dept.  72,  American  Toy  Co.,  Lowell,  Mass.,  U.S.A. 
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series  motor,  without  necessarily  one  im- 
pulse being  stronger  than  the  other.  The 
fact  that  the  brush  turns,  as  far  as  I  could 
observe,  in  any  position,  would  account  for 
this  theory.  In  such  case  it  would  turn  at 
any  point  of  the  earth's  surface.  But,  on 
the  other  hand,  it  is  then  hard  to  explain 
why  a  permanent  magnet  should  reverse  the 
rotation,  and  one  must  assume  the  prepon- 
derance of  impulses  of  one  kind. 

'*As  to  the  causes  of  the  formation  of  the 
brush  or  stream,  I  think  it  is  due  to  the 
electrostatic  action  of  the  globe  and  the 
dissymmetry  of  the  parts.  If  the  small  bulb 
s  and  the  globe  L  were  perfect  concentric 
spheres,  and  the  glass  thruout  of  the  same 
thickness  and  quality,  I  think  the  brush 
would  not  form,  as  the  tendency  to  pass 
would  be  equal  on  all  sides.  That  the  for- 
mation of  the  stream  is  due  to  an  irregu- 
larity is  apparent  from  the  fact  that  it  has 
the  tendency  to  remain  in  one  position, 
and  rotation  occurs  most  generally  only 
when  it  is  brought  out  of  this  position  by 
electrostatic  or  magnetic  influence.  When 
in  an  extremely  sensitive  state  it  rests  in 
one  position,  and  most  curious  experiments 
may  be  performed  with  it.  For  instance, 
the  experimenter  may,  by  selecting  a  proper 
position,  approach  the  hand  at  a  certain  con- 
siderable distance  to  the  bulb,  and  he  may 
cause  the  brush  to  pass  off  by  merely  stif- 
fening the  muscles  of  the  arm.  When  it  be- 
gins to  rotate  slowly,  and  the  hands  are  held 
at  a  proper  distance,  it  is  impossible  to  make 
even  the  slightest  motion  without  producing 
a  visible  effect  upon  the  brush.  A  metal 
plate  connected  to  the  other  terminal  of  the 
coil  affects  it  at  a  great  distance,  slowing 
down  the  rotation  often  to  one  turn  a 
second. 

"I  am  firmly  convinced  that  such  a  brush, 
when  we  learn  how  to  produce  it  properly, 
will  prove  a  valuable  aid  in  the  investiga- 
tion of  the  nature  of  the  forces  acting  in 
an  electrostatic  or  magnetic  field.  If  there 
is  any  motion  which  is  measurable  going  on 
in  the  space,  such  a  brush  ought  to  reveal 
it.  It  is,  so  to  speak,  a  beam  of  light — 
frictionless,  devoid  of  inertia. 

"I  think  that  it  may  find  practical  appli- 
cations in  telegraphy.  With  such  a  brush  it 
would  be  possible  to  send  dispatches  across 
the  Atlantic,  for  instance,  with  any  speed, 
since  its  sensitiveness  may  be  so  great  that 
the  slightest  changes  will  affect  it.  If  it 
were  possible  to  make  the  stream  more  in- 
tense and  very  narrow,  its  deflections  could 
be  easily  photographed. 

"I  have  been  interested  to  find  whether 
there  is  a  rotation  of  the  stream  itself,  or 
whether  there  is  simply  a  stress  traveling 
around  the  bulb.  For  this  purpose  I 
mounted  a  light  mica  fan  so  that  its  vanes 
were  in  the  path  of  the  brush.  If  the 
stream  itself  was  rotating  the  fan  would 
be  spun  around.  I  could  produce  no  dis- 
tinct rotation  of  the  fan,  altho  I  tried  the 
experiment  repeatedly ;  but  as  the  fan 
exerted  a  noticeable  influence  on  the  stream, 
and  the  apparent  rotation  of  the  latter  was, 
in  this  case,  never  quite  satisfactory,  the 
experiment  did  not  appear  to  be  conclusive. 

"I  have  been  unable  to  produce  the  phen- 
omenon with  the  disruptive  discharge  coil, 
altho  every  other  form  of  these  phenomena 
can  be  well  produced  by  it — many,  in  fact, 
much  better  than  with  coils  operated  from 
an  alternator. 

"It  may  be  possible  to  produce  the  brush 
by  impulses  of  one  direction,  or  even  by  a 
steady  potential,  in  which  case  it  would  be 
still  more  sensitive  to  magnetic  influence." 

Fig.  6  shows  a  practical  application  of  the 
Tesla  bulb.  The  bulb  itself,  as  will  be  seen, 
is  excited  by  means  of  a  Tesla  high  fre- 
quency alternator  which,  in  turn,  is  con- 
nected to  the  primary  of  a  transformer. 
The  secondary  of  the  transformer  is 
grounded  at  one  end,  while  the  other  end 
of  the  transformer  connects  with  the  Tesla 
bulb. 

Dr.  Tesla,  in  an  interview,  stated  that 
(Continued  on  page  184) 


HB  Electrical  Motors  Save  Power — Get  Ball  Bearing 
equipped  HB  Motors,  as  they  save  you  a  substantial 
sum  each  month  on  your  power  bills.  Absolutely 
they  are  trouble-proof,  economical,  amply  designed, 
just  right  for  your  requirements — one  to  15  h.p. 
They  substantially  lower  your  power  costs.  Easy  to 
install  and  operate.  Require  practically  no'  attention. 

$20.00  gives  you  an  HB  Ball  Bear- 
ing Motor.  The  balance  on  easy 
terms.  Suits  your  requirements. 
Let  our  engineering  departmental  vise 
you.  Send  In  your  problems.  State 
kind  of  machinery  you  wish  to  run  and 
type  of  current  available.  We  can  also 
furnish  Battery  Charging  Outfits. 
Lighting  Generators,  etc.  Pin  this  ad 
to  your  letterhead  and  mail  fur  further 
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Perfected  Gasoline  Engines — 
"         h.  p. — for  Farm 
use.     Price,  $27.50 


G  MACHINES 

trial.     Send  for 
Special  Offer. 
PP  ENGINE  CO. 
Racine,  Wis. 


STARTER  for  FORD  CARS 


Yankee  Wireless  50 c 


id  at  a  low  price  It  is  not  a  toy  and  with  imU 
ive  clear  messages  anywhere  as  quick  as  a  flash 

THE  YANKEE 

two  complete  stations— with  Morse  code  and  instruc- 
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All  charges  paid  (or  50c  money  order. 
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Order 

way  not  to  forget  is  to  do 
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MARKO 

STORAGE  BATTER IlES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 
1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 


SELENIUM  CELLS 

Guaranteed  99%  pure  selenium 

Made  by  people  who  know  their  business,  for  the 
most  difficult  work,  requiring  very  sensitive, 
quick  acting  cells. 

Special  cells  to  order. 
THE  SELENIUM  LABORATORIES, 
New  York  Offices,  56  West  45th  St. 
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140  N.  Mayfield  Ave.,  Dept.  50  Chicago,  III. 
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^Men  Wanted 
\  for  Airplane 
INDUSTRY 


The  Buying  Power 
of  a  Dollar 

When  we  first  launched  the  four- 
numbers-for-a-dollar  special  of- 
fer it  did  just  what  we  expected 
it  to  do — proved  that  readers 
value 

The  PHOTO -PLAY  WORLD 

sufficiently  to  renew  their  sub- 
scriptions at  the  regular  price — 
$3.50  a  year. 

If  you  are  not  a  regular  subscriber  a 
dollar  will   bring  you  the   next  four 

numbers  just  to  get  acquainted.  Add 

25  cents  in  Canada. 

DOWNS  PUBLISHING  COMPANY 

Bulletin  Building  Philadelphia.  Pa. 


Learn  WATCH  REPAIRING 


You  can  learn  by  our  modern  and  orig- 
inal syitem  of  Instruction  every  part 
of  the  Watch  Repairing  Trade  at  borne 
aa  good  or  better  than  at  a  shop.  You 

con  earn  money  while  learning  and  secure  a 
well  paying  position  or  start  in  business  after 
completing:  our  course  of  instruction.  Good 
watch  repairers  are  always  In  demand  and  earn 
from  $20  to  $35  per  week.  For  particulars 
apply  to  the 

Milwaukee  School  of  Watchmaking        166  Mason  St ,  Milwaukee,  Wis. 


MUSIC  TAUGHT  FREE 


Uou  com  wcul  TOom*  UKtW*  quuM^ 
In  Your  Home.  Write  today  for  our  booklet.  It  tella 
how  to  learn  to  play  Piano.  Organ,  Violin.  Mandolin. 
Guitar,    Banjo,  etc.    Beginners  or  advanced  pupils. 

American  School  of  Music,  57  Lakeside  Bldg.,  Chicago 


"Hang  Your  Own  Lighting  Fixtures" 

One  Light  Bracket  $1.05—4  Light  Shower  $6.15 

Semi-Bowls  $5.85— Plate  &  Ball  85c,  complete 
with  glassware,  Wired,  Fine  finishes.  Send  for 
Photos  complete  line. 

ERIE   FIXTURE  SUPPLY  CO. 

Eric 


Sta.  C, 


Pa. 


Combination  [A.  C.  and  D.  C 

Eight  Inch  DESK  FAN 

detachable  plug  and  8  ft.  of  cord 
Will  operate  on  A.C.  or  D.C.  current 
100  to  125  .volts,  30  to  60  cycles 
weight  10  lbs. ;  black  enamel  finish 
height  11%  in.  A  real  fan — not 
toy.    Price  $6.50.   Agents  wanted. 

THE  TEWNO  CO. 

150  Chambers  St..  New  York 


SHORTHAND  Simplified 
Learn   Easily  at  Home 

Practical  K.  I.  Shorthand;  quickly 
learned.  You  attain  speed  easily. 
Great  saving  in  time  and  expense. 
Guarantee  and  SO  days'  trial  given. 
Home  study  Many  endorsements. 
Used  in  Government  service,  in  cor- 
porations, schools,  professional  and 
business  offices,  private  use.  etc. 
Brochure  and  specimen  lesson  FREE. 
"Talk  a.  fast  a.  you  Ilk;.   KING  INSTITUTE,  ED-300. 

k.Tstorthtto.-°wn  ta  Station  F.  New  York.  N.  Y. 


Feldman's  "Geyser" 
Electric  Water  Heater 

Instantaneout  Hot  Water 

FELDMAN  MFG.  CO. 

1500  Times  Bldg.  New  York  City 


"SEXUAL  DISASTERS" 

which  actually  happened.  Written  by  one  who  knows. 
Does  not  hint  at  anything,  but  says  what  it  means  in 
plain  language.  Not  sold  in  book-stores.  St  ni  im- 
mediately, in  plain  wrapper,  for  $2.00.  Monongahela 
Novelty  Co.,  Box  B-565.  Monongahela,  Pa.  


Pattern^ 

{Continued  from  page  167) 


ers  in  reference  lo  handling  and  pushing 
our  goods,  when  ready  for  the  market  (us- 
ing models  of  our  invention  for  demonstra- 
tion) and  secured  several  substantial  orders 
for  future  delivery.  We  also  consulted  an 
advertising  agency  about  the  future  adver- 
tising of  our  product. 

When  the  machinery  for  our  little  fac- 
tory was  completed  we  were  ready  for  op- 
eration. After  a  few  test  runs,  everything 
moved  smoothly.  In  a  short  time,  our  fac- 
tory was  busily  engaged  tilling  the  orders 
we  had  secured  before  starting.  Before 
many  months  our  sales  began  to  mount  into 
large  proportions.  The  public  were  de- 
manding more  and  more  of  our  product. 
Business  men  began  to  get  interested  in  our 
invention  and  its  success.  They  began  to 
uncover  idle  money  they  did  not  possess 
when  I  first  asked  for  their  backing.  Sev- 
eral offers  to  buy  us  out  were  made  from 
time  to  time,  which  we  declined.  One  day 
the  head  of  a  supply  company  where  we 
ohtained  the  material  for  making  our  fin- 
ished product  made  us  a  very  attractive  of- 
fer which  we  accepted.  He  knew  of  our 
profits  better  than  any  one  except  ourselves. 
This  business  man,  my  partner,  not  only 
received  his  investment,  but  a  handsome 
profit  besides  ;  and  I  received  more  money 
for  my  patent  than  would  have  been  pos- 
sible had  I  sold  it  for  "Whatever  I  could 
get,"  as  my  good  friends  advised. 

In  conclusion,  I  wish  to  suggest  the  fol- 
lowing: If  your  invention  has  merit,  is  a 
public  benefit  or  necessity,  or  an  attractive 
novelty,  do  not  sell  out  for  "Whatever  you 
can  get,"  unless  it  is  mighty  good.  If  it  is 
worth  your  best  efforts  to  originate  and 
perfect,  it  is  also  worth  further  efforts  to 
raise  the  capital  to  manufacture  it  yourself. 
You  might  as  well  receive  its  full  value 
instead  of  allowing  some  one  else  to  do  so. 
However,  if  you  are  forced  to  sell,  and  feel 
you  cannot  command  the  ability  and  per- 
sistence required  to  finance  it  yourself — 
don't  be  too  anxious  to  close  the  deal. 
Don't  accept  the  first  offer  made  you.  Of 
course,  you  should  not  turn  it  down  en- 
tirely, consider  them  all,  then  decide  and 
you  will  be  sure  of  getting  a  fair  price. 

If  your  invention  is  a  good  one,  and  in- 
vestors want  it  bad  enough,  they  will  keep 
after  you  until  you  sell.  Fame  and  fortune 
come  to  Inventors  who  work  hard  while 
they  are  waiting. 


RADIOPHONE  BETWEEN  STORES. 

A  prominent  electrical  and  radio  manu- 
facturing concern  of  New  York  City  will 
install,  as  soon  as  the  ban  on  sending  is 
lifted,  a  complete  Radio  Telephone  Sys- 
tem between  their  factory  and  several 
branch  stores,  so  as  to  relieve  a  greater 
portion  of  the  land  telephone  traffic  be- 
tween these  units  of  the  organization. 


PERPETUAL  MOTION? 

What  promises  to  he  the  world's  greatest 
invention,  according  to  a  modest  inventor 
hailing  from  Jersey  City,  is  the  "harnessing 
of  gravity"  to  run  a  perpetual  motion  power 
plant  of  millions  of  horsepower,  supplying 
us  forever  and  ever  (  ?  ? )  with  light,  heat 
and  power  almost  free.  !  !  !  In  the  near 
future,  he  expects  to  give  his  invention  a 
"showing,"  and  bring  it  into  the  light,  till 
then — "We're  from  Missouri,"  he'll  have  to 
show  us.  So,  beware!  fellow  experimenters 
and  line  your  pockets  with  fish  hooks — for 
Ssh  !  The  inventor  has  distributed  illustrated 
stock-selling  brochures  by  the  millions  to 
get  the  billions  he  needs  in  order  to  wish 
this  marvelous  invention  on  a  long  suffer- 
ing and  struggling  public. 


Wonderful  opportunities  j 
—great  scope  for  advance-  j 
merit  — and  big  pay  —  await  you  in  the  airplane  I 
industry.  This  does  not  mean  actual  flying,  but  | 
in  any  and  all  of  the  various  branches  of  the  in-  j 
dustry.  It  is  the  coming  profession— the  future  J 
means  of  transportation.  U.  S.  Mail  is  already  I 
being  carried  by  airplanes.  Factories  are  springing  up  I 
everywhere  and  trained  men  are  in  big  demand.  I 

ODAninfff  in  You  can  get  into  this! 
!ir^  D  L.        profession  while  it  isj 

Haliy  D randlCS  still  in  its  infancy  as  a  j 
mechanic,  engineer,  repairman,  instructor,  in- 
spector, builder,  contractor,  salesman  or  pro- 
fessional aviator.  The  minute  you  understand  j 
the  science  and  mechanics 
aviation  you  can  step  into  a 
high-salaried  position. 


We  absolutely  and  unre- 
servedly guarantee  that 
our  Home  Training  Course 
will  enable  you  to  qualify  for  a  good  position  as 
soon  as  you  graduate.  The  Course  itself  has 
been  written  by  noted  aeronautical  engineers, 
and  covers  the  entire  fundamentals  of  practical 
aeronautics.  Every  lesson  is  written  and  illus- 
trated so  clearly  that  you  cannot  fail  to  under- 
stand it.  But  see  for  yourself.  Take  ten  les- 
sons. Then  if  you  are  not  satisfied  you  are  not 
out  one  cent.  We  guarantee  satisfaction. 

Prepare  Now  for  a 
Big  Future 

Only  by  specialized  instruction  can  you  expect 
to  succeed  in  aviation  or  in  any  line  of  business. 
Training  alone  will  fit  you  for  a  big  job— and 
NOW  is  the  time  to  begin.  Check  and  mail 
the  coupon  for  Big  Free  Bulletin  and  Money- 
Back  Guarantee. 

I  AMERICAN  SCHOOL 

OF  CORRESPONDENCE 

Dept.  AF-26       CHICAGO,  fj.  S.  A. 


TRAINING  THE  KEY  TO  SUCCESS 


Please  send  Free  Bulletin  and  « 
explain  how  I  can  qualify  for  * 
the  position  checked. 


..High  School  Graduate 
..Electrical  Engineer 
,.Elec.Light& Power  Supt. 
...Hydroelectric  Engineer 
..Telephone  Engineer 
...Telegraph  Engineer 
...Wireless  Operator 
...Architect 
...Building  Contractor 
...Civil  Engineer 
...Structural  Engineer 
...Mechanical  Engineer 
...Shop  Superintendent 
...Steam  Engineer 
...Draftsman  and  Designer 


 Lawyer 

 Cosinesa  Manager 

...-Certified  Pub.  Accountant 
^.-.Accountant  and  Auditor 

 Bookkeeper 

 Stenographer 

 Fire  Insurance  Expert 

 Sanitary  Engineer 

 Master  Plumber 

.....Heating  &  Vent.  Engineer 

 Automobile  Engineer 

 Automobile  Repairman 

 Airplane  Mechanic 

 General  Education  Course 

.....Common  School  Branches 


Address.. 


WANTED  —  Railway  Mail  Clerks 

Men-Boys  18  to  35   


Franklin  Institute 

Dept.  F101 
Rochester,   N.  Y. 


$1100  to  $2000  Year 

Common  Educa- 
tion Sufficient 
Sure  pay.  Sirs:  Send  me,  without  charge. 

1  -t  •  V  <  W  sample  Railway  Mail  Clerk 
L-irejoD.  Examination    questions:  (2) 

Pull  unnec-  ««V       schedule  showing  places  of  all  U. 

^      S.  Government  coming  examinations : 
(31  list  of  other  government  jobs  now 
open,  and  (4|  free  book  describing  them. 


essary. 


.-'  Name. 


WRITE  THE  WORPX  FOR  A  JONG 


We  write  music,  guarantee  publisher's  acceptance. 
Submit  poems  on  patriotism,  love  or  any  subject. 

CHESTER  MUSIC  COMPANY 
920  S.  Michigan  Ave.,  Room  313  Chicago,  Illinois 
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ELECTRICAL  EXPERIMENTER 
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FOR  EXPERIMENTERS  ONLY!! 


WE  have  in  the  past  held  many  extraordinary  sales,  hut  we  be- 
lieve that  the  present  one  eclipses  all  by  the  wonderful  values 
we  are  offering.  The  goods  which  we  offer  on  this  page  are  all 
standard  telephone  apparatus,  Every  piece  we  are  offering  is  equip- 
ment that  for  one  reason  or  another  was  discontinued  by  the  tele- 
phone companies.  If  you  wanted  to  buy  any  of  the  pieces  which  we 
offer  herewith,  from  the  manufacturers,  the  price  would  at  least  be 
ten  times  what  we  are  asking  for  it.  You  can  readily  ascertain  this 
for  yourself  by  looking  over  our  wonderful  prices. 


Krl^H  I  K-.2"-> 


RUSH 

Cut  out  and  attach 
to  your  order.  It 
will  leave  us  within 
24  Hours. 


We  have  bought  a  large  block  of  these  goods  and  have  a  large 
quantity  of  every  item  on  hand,  Immediate  shipment  can  be  made 
on  all  of  the  goods  in  practically  any  quantity  within  reason. 
Shipment  within  twenty-four  hours  will  be  made  if  you  use  the 
adjoining  coupon.  Tins  coupon  saves  you  several  days  and  your 
order  will  then  be  considered  a  rush  order.  We  guarantee  every 
piece  to  be  as  represented,  and  we  will  refund  the  money  if  goods 
are  not  exactly  as  claimed  by  us. 


No.  t  TELEPHONE  RELAY.  1500  ohms— has  two 
silver-contact  springs  and  is  very  sensitive.  Can  be 
used  wherever  a  sensitive  relay  is  needed.  It  is  ad- 
justable and  can  be  used  for  a  variety  of  purposes. 

No.  1  Relay — shipping  weight,  2  lbs.  <M  CA 

Price  $1  .OU 

NO.  2    STANDARD  TELEPHONE   Induction  Coil, 

primary  1  ohm,  secondary  55  ohms.  Used  wher- 
ever you  need  a  good  induction  coil.  Has  primary 
and  secondary  and  iron  wire  core;  fibre  heads. 

No.  2  Induction  Coil  as  described —  flJA  CA 
shipping  weight,  2  lbs.    Price  V^.au 

NO.  3  STANDARD  RESISTANCE  wound  with 
German  silver  wire — 4,500  ohms,  can  be  used  as  a 
choke  or  plain  resistance,  and  has  many  other  uses 
that  readily   suggest  themselves   to  the  experimenter. 

No.  3  Standard  Resistance  as  de-  tfJA  Af\ 
scribed — shipping  weight.  4  oz.  Price  tpu.tu 

NO.  4  HORSESHOE  MAGNET,  size  3^  inches 
wide  x  5  inches  high.  Will  lift  about  1  lb.  Quality 
such  as  used  on  magnetos,  which  means  the  best. 

No.  4  Horseshoe  Magnet  —  shipping 
weight,  2  lbs.  Price  


$0.30 


NO.  5  REPEATING  COIL  (Transformer).  This  is 
a  standard  small  repeating  coil  and  is  used  by  all 
telephone  companies.  It  has  4  different  windings  and 
eight  contacts.  Entirely  enclosed  in  iron.  The  re- 
sistance being  respectively  72  and  120  ohms,  and  90 
and  100  ohms.  Diagram  is  furnished.  Can  be  used 
for  wireless,  for  boosting  signals,  etc. 

No.  5  Repeating  Coil — shipping  weight,  <tfi  Eft 
2  lbs.    Price   «J>U.OU 

NO.  6  Vz  M.F.  CONDENSER.    This  is  a  standard 

telephone  condenser  and  has  %  microfarads.  Con- 
denser comes  in  neat  metal  casing.  This  condenser 
is  used  in  connection  with  spark  coils  to  absorb  the 
vibrator  spark.  Invaluable  for  test  buzzers  to  absorb 
spark  and  make  the  sound  of  buzzer  more  steady.  Is 
also  used  by  every  experimenter  in  connection  with 
wireless  where  a  fixed  capacity  is  needed.  Several  of 
these  condensers  should  be  in  every  experimenter's 
laboratory. 

No.  6  Condenser,  V2  M.F. — shipping  0(\  CA 
weight,  1  lb.    Price  *pU.QU 

NO.  7  DOUBLE  POLE  BELL  TELEPHONE  RE- 
CEIVE R — hard  rubber  casing  with  4  ft.  cord  and 
tips.  Standard  75  ohms — very  powerful  magnets.  This 
receiver  can  be  used  in  connection  with  any  ordinary 


telephone  work,  and  you  will  even  find  it  sensitive 
enough  for  short  distance  wireless  work. 

No.  7  Bell  Telephone  Receiver— ship-  tfJft  OA 
ping  weight.  3  lbs.    Price  «J>U.OU 

NO.  8  STANDARD  TELEPHONE  RECEIVER  with 
Metal  Head.  This  receiver  is  made  by  Stromberg 
Carlson  Co.,  with  genuine  hard  rubber  handle  and 
ear  cap.  A  very  good  fool-proof  as  well  as  sensitive 
receiver  that  cannot  be  put  out  of  order  if  you  try. 
Used  for  the  same  purpose  as  No.  7  Telephone  Re- 
ceiver. 

No.  8  Standard  Telephone  Receiver —  tfjA  'JC 
shipping  weight,  3  lbs.    Price  «pU»#U 

No.  9  IMPEDANCE  COIL  (Close  Core  Trans- 
former). This  is  a  very  fine  little  transformer  and  is 
used  extensively  in  connection  with  telephone  work. 
It  is  in  reality  an  A,C.  transformer  for  which  you 
would  pay  $5.00  if  you  had  it  made  to  order.  The 
primary  has  0.15  ohms,  secondary  2000  ohms.  It 
can  be  used  for  a  variety  of  purposes  that  will  sug- 
gest themselves  to  every  experimenter.  Can  be  used 
successfully  to  boost  wireless  signals.  Also  in  con- 
nection with  audions,  etc.  An  A-l  instrument.  Size 
3x3  inches. 

No.  9  Impedance  Coil — shipping  weight,  OA  £*tt 
2  lbs.    Price  «pU.O;> 


NO.   10   MICROPHONE  AND   BRACKET.    An  A-l 

sensitive  microphone  of  the  carbon  grain  type.  Has 
hard  rubber  mouthpiece  and  enamel  steel  bracket,  the 
instrument  being  10  inches  long.  This  microphone,  in 
connection  with  our  No.  7  or  8  Receiver,  will  con- 
stitute a  complete  telephone  outfit,  good  to  speak  50 
miles  or  more,  at  a  remarkably  low  price. 

No.  10  Microphone  and  Bracket — ship- 
ping weight,  5  lbs.  Price  


$1.00 


NO.     1 1     REPEATING    COIL    (Transformer).  A 

standard  repeating  coil  used  for  telephonic  work. 
The  coil  windings  are  encased  in  an  iron  tube  2*4 
inches  in  diameter.  There  are  eight  terminals  for 
the  four  windings  to  connect  to  and  the  instrument  is 
invaluable  in  connection  with  radio  work  to  boost  up 
signals,  audion  work,  etc.  Many  interesting  uses  will 
be  found  for  this  coil.  Resistances  are:  100,  120, 
145,  175  ohms. 

No.  11  Repeating  Coil — shipping  weight, 
8  lbs.  Price  


$2.00 


NO.  12  POLARIZED  RINGER  with  Bells.  The 
resistance  of  the  two  coils  is  1250  ohms  each.  The 
armature  is  perfectly  adjustable.  Bell  will  work  on 
any  magneto.  We  also  furnish  blue  print  with  ringer 
showing  how  a  first  class  polarized  relay  can  be  made 
by  anyone  using  only  a  few  pieces  of  metal  and 
screws. 

No.  12  Polarized  Ringer  with  Bells —  <M  CA 
shipping  weight,  2  lbs.    Price  ipx.uv 

NO.  13  POLARIZED  RINGER  with  Bells.  This  is 
the  same  kind  of  ringer  as  the  No.  12,  except  that  it 
is  not  adjustable  and  that  the  resistance  is  less. 
First  class  in  all  respects.  Blue  print  furnished  with 
this  to  make  polarized  relay  same  as  with  No.  12. 
Solenoids  on  this  ringer  are  worth  more  than  the 
price  we  ask  for  the  entire  ringer,  and  do  not  forget 
a  powerful  magnet  that  goes  with  it. 
No.   13  Polarized  Ringer  with  Bells—       <jj|  QQ 


shipping  weight,  2  lbs.  Price 
NO.   14  HARMONIC  RINGER 


Tins  ringer  is  also 


polarized  and  has  a  powerful  magnet.  It  works  on 
66.6  cycles  and  any  magneto  will  operate  it  if  run  at 
a  certain  speed.  A  very  finely  built  instrument.  Re- 
sistance of  each  coil  being  200  ohms.  Can  be  con- 
verted into  a  polarized  relay  by  substituting  a  very 
fine  leaf  spring  instead  of  the  heavy  one  furnished.  A 
most  interesting  instrument  with  which  to  experiment. 

No.  14  Harmonic  Ringer  —  shipping  <fc1  Cf\ 
weight,  4  lbs.    Price  tpl.W 

NO.  15  RINGER  without:  Bells— 630  ohms.  This 
also  is  a  polarized  ringer  and  has  an  adjustable 
armature.  The  adjustment  is  done  by  means  of  the 
top  screw.  A  beautiful  little  instrument.  With  this 
instrument,  too,  we  furnish  a  blue  print  showing  now 
a  'polarized  relay  can  t>e  built.  You  should  ha^e 
several  of  these  beautiful  little  instruments.  x'°ey 
are  worth  their  weight  in  gold;  the  powerful  maguet 
alone  being  worth  more  than  the  price  we  ask  for 
the  entire  instrument. 

No.  15  Ringer— stripping  weight,  2  lbs. 
Price  


$0.80 


No.  55    5-bar  magneto,  110 
Volt  A.  C.  Generator 


This  is  one  of  the  most  powerful  magnetos  ever 
built,  when  manufacturers  could  afford  to  put 
good  stuff  into  them ;  equipt  with  transmission, 
make  and  break,  etc.  Transmission  wheels  are 
all  brass,  crank  handle  furnished.  This  magneto, 
as  well  as  the  other  ones  listed  below,  will  light 
a  110-volt  lamp  merely  by  turning  the  crank 
handle  slowly.  While  this  magneto  gives  alter- 
nating current  only,  it  can  be  rewound  so  it  will 
light  up  a  number  of  four,  six  and  10-volt  lamps, 
all  depending  upon  the  thickness  of  the  wire  you 
wind  on  the  armature.  As  we  furnish  these  mag- 
netos, they  will  give  a  powerful  alternating  cur- 
rent and  you  will  not  be  able  to  stand  the  current 
when  grasping  hold  of  the  terminals.  Tliis  makes 
an  ideal  shocking  machine.  All  our  generators 
can  be  transformed  into  a  direct  current  machine 
by  equipping  it  with  a  nome-made  commutator. 
Machines  are  A-l  in  all  respects  and  every  experimenter  should  have  one  of  them  in  his  shop. 
Many  other  experiments  which  can  he  performed  with  this  machine  will  readily  suggest  themselves 
to  any  experimenter.  The  magnets  furnished  with  these  generators  are  very  powerful,  each  one 
being  able  to  lift  one  pound  easily. 

NO.  55  5-BAR   MAGNETO  GENERATOR  as  described— shipping  weight,  25  lbs 
Price 


$4.00 


NO.  33  3-BAR  GENERATOR,  same  as  described  above  except  that  it  has  only  3  bars,  and  is 
somewhat  smaller.  <tO  C\C\ 

No.  33  3-bar  Generator— shipping  weight,  10  lbs.   Price  «p&.W 

NO.  44  4-BAR  GENERATOR,  same  as  No;  55  except  that  it  has  4  bars,  and  is  somewhat 
smaller.  djq  nfl 

No.  44  4-bar  Generator — shipping  weight,  15  lbs.    Price  *p*^.WF 

NO.  66  6-BAR  GENERATOR,  same  as  No.  55  except  that  it  has  one  more  magnet  and  the 
armature  is  somewhat  larger  and  more  powerful.  This  is  the  biggest  type  made  and  is  extremely 
powerful.  QtA  RfJ 

No.  66  6-bar  Generator — shipping  weight,  30  lbs.    Price  «pi.«JV 


Complete 
Wall  Set 


:t£3 


This  is  a  complete  com- 
mercial telephone  station. 
The  cabinet  is  of  polished 
oak,  piano  finish,  within 
which  is  contained  the  pow- 
erful magneto,  the  300 
Ohm  polarized  ringer,  and 
induction  coil.  The  mag- 
neto is  exceptionally  effi- 
cient, being  of  the  two 
bar  type  with  brass 
gear  transmission.  The 
extra  sensitive  microphone, 
mouthpiece  and  two  gongs 
are  mounted  on  the  front  of 
the  cabinet,  giving  the 
entire  instrument  that  de- 
sirable appearance  of  com- 
pactness and  efficiency. 
Guaranteed  to  work  over 
20  miles.  The  telephone  receiver  is  a, 
double  poled  one,  and  has  a  hard  rubber 
case.  Seven  binding  posts  are  provided 
for  connections.  The  instrument  is  one 
which  we  can  offer  with  pride  to  our 
patrons  at  a  ridiculously  low  price.  It 
is  unobtainable  anywhere  else  at  less  than  $15.00  and  is  an 
instrument  unequaled  in  value  for  the  price  we  ask.  Size 
over  all  11"  x  10"  x  8".  Shipping  weight,  15  lbs.  ao 
No.  26  Long  Distance  Telephone  Set  .pO.UU 


CARBON  GRAIN 
TRANSMITTER 

A  special  design  of 
transmitter  for  long 
distance  work.  Is  used 
on  wireless  telephone 
sets  where  a  steady 
current  of  %  to  1 
ampere  is  constantly 
required.  Sizes  over  all 
3Vi  x  2%  inches.  Ship- 
ping weight,  3  lbs.  No.  6080  Carbon 
Grain  Transmitter  as  described  


"The  Livest  Catalog  in  America" 

Our  big,  new  electrical  cyclopedia  No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wireless  and  electrical  catalog  in  print  today. 
176  Big  Pages,  400  illustrations.  300  instruments  and  apparatus,  etc. 
Big  "Treatise  on  Wireless  Telegraphy."  20  FREE  coupons  for  our  160- 
page  FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia  No.  20 
measure  7x5%".    Weight  V%  lb.    Beautiful  stiff  covers. 


ELECTRO  IMPORTING  CO, 


231  Fulton  Street 
NEW  YORK 


$1.00 


ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to 
cover  postage,  for  which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  20  as  described. 


STATE  E.  E.  6-19 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when-writing  to  adverti- 
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Eledric  Drive  ©mi  Uo  §<,  S»  "No 

Mesne©99 

(Continued  from  page  106) 

Structions  from  the  captain,  sent  either  by  directly  connected  to  the  propeller  shaft, 

loud  speaking  telephones,  by  indicators,  by  the  turbine  rotates  too  slowly  to  be  at  its 

lights,  or  by  messenger.    Following  these  best  efficiency,  and  the  propeller  shaft  ro- 

instructions,  the  engineers  standing  at  the  tates  too  rapidly  to  operate  at  its  maximum 

switchboard  can  start  the  vessel  forward,  efficiency.    So  you  can  look  at  electric  pro- 

or  start  it  backwards ;  they  can  make  it  go  pulsion  as  a  means  of  speed  reduction ;  for 

many  different  speeds  in  either  direction;  it  permits  the  turbines  to  rotate  at  their 

they  can  run  all  four  of  the  motors  from  normally  high  speed,  where  they  show  the 

one  of  the  power  plants,  or  from  the  other  best  fuel  economy,  and  also  permits  the 

power  plant ;  they  can  even  split  up  the  propeller  to  operate  at  comparatively  low 

load  so  that  one  power  plant  will  run  two  speed,    where   it   gives   the   best  driving 

of  the  motors  forward  and  the  other  power  economy.      Without     electric  propulsion, 

plant  will  run  the  other  two  "astern."   An-  there  were  at  many  different  speeds  prac- 

other  combination  they  can  effect  is  that  tically    "compromise"     arrangements,  by 

both  power  plants  can  equally  share  the  which  either  the  turbine  was  rotating  too 

load  of  driving  the  four  motors — -one  to  slowly  or  the  propeller  too  fast.    This  is 

each  propeller.  obviated  in  the  New  Mexico,  which  is  one 

If  one  of  the  propellers  becomes  foul  the  reason  why,  with  one  filling  of  her  oil  tanks, 

engineer  can  disconnect  this  motor  from  she  call  cruise  over  50  per  cent,  further 

the  circuit,  and  then  all  of  the  power  in  the  than  with  any  other  equipment.    In  fact, 

two  power  plants  is  available  for  the  three  she  can  go  7,500  knots  at  12  knots  speed 

remaining  motors.  before  it  will  be  necessary  to  take  on  any 

„.    .      ,     f     _    ,  c  more  fuel. 
Giant  Motor  for  Each  Screw. 

Can  you  imagine  a  motor  twice  as  high  Nearly  100'000  Horse  Power- 
as  a  six-foot  man?  Can  you  imagine  one  The  New  Mexico  is  practically  the  only 
motor  capable  of  doing  the  work  of  30,000  100  per  cent,  electric  boat.  This  will  be 
horses  working  at  three  eight-hour  shiftsf  seen  by  glancing  over,  or,  better  yet,  care- 
If  so,  then  you  can  appreciate  the  picture  fully  reading  the  following  table,  showing 
which  these  made  in  their  steel  compart-  her  electrical  equipment, 
merits.  One  of  these  giant  motors  is  pro-  Particular  attention  is  called  to  the  loud 
vided  for  each  of  the  four  propeller  shafts.  speaking  telephones,  104  in  number,  located 
The  screw  is  at  one  end  of  the  shaft  in  the  all  over  the  ship.  From  three  different 
water,  and  the  motor  is  at  the  other  end  transmitting  stations  the  bugle  calls  or 
of  the  shaft  inside  the  ship.  One  reason  'other  instructions  can  be  sent  to  all  or  any 
for  their  efficiency  is  the  fact  that  the  shaft  one  of  five  different  groups  of  these  tele- 
can  be  short  as  the  motor  can  be  close  to  phones. 

the  propeller.    There  is  an  additional  ad-  Electrical  Equipment 
vantage  also,  because  the  turbine  genera- 
tors  ran   bp   located   npar  the   hoilers    and          2  maln  generators  33,000  h.p. 

tors  can  pe  located  near  tne  Doners,  ana        4  motors  for  pr0pe]iing  33,000  h.p. 

this  permits  of  a  short  steam  pipe,    lhese        6  dynamos   ,   3,000  h.p. 

very  desirable  features  are  a  result  of  elec-        6  air  compressors   400  h.p. 

trie  drive,  because  it  doesn't  make  any  dif-       J.  vac«um  pumps- ■   80  h.p. 

,  ^v-v._           tr                               j  20  motor      generator      sets  totaling 

terence  what  is  located  between  the  power  almost    100  h.p. 

plant  and  the  motors.  4  hoat  crane  motors   220  h.p. 

»T     n         .   — .    ,  .  2  anchor  motors   250  h.p. 

No  Reversing  Turbines.  _  4  winch  motorg  totaHng   200  h  £ 

With  electric  drive,  no  reversing  turbines      20  turret  motors   1,300  h.p. 

are  necessary,  the  reversing  is  done  elec-      l%  ammunition  hoists   500  h.p. 

.  ■  e  ..I,        1     a  •      j  •         j.u  2  refrigerator  motors   40  h.p. 

tncally.  _  So  with  the  electric  drive,  the        8  motors  in  kitchen   15  h.p. 

turbine  in  the  power  plant  always  runs  in  (Peel  potatoes,  mix  dough  and 

the  same  direction  and  at  highest  efficiency.  cake'  an<J  wa?n  dishes,  cut  but- 

17,     ,  •     |             .  •           i.       1     j  ter,     make     ice     cream,  meat 

Electrical  propulsion  not  only  does  away  grinder,  all  bread  and  cakes  baked 

with  reversing  turbines,  but  also  does  away  electrically.) 

with  reduction  gears.    The  wonderful  sim-       ,£  !n  carpenter  shop   20  h.p. 

i-  .,         r    ,i       °  i  10  in  machine  shop   30  h.p. 

phcity  of  the  arrangement  can  be  appre-  6  in  laundry  (5  Inachines  use  electric 

ciated  also  when  you  remember  that  the  heat)    10  h.p. 

battleship  Pennsylvania  has  ten  turbines  and      ,5  motors  in  print  shop  totaling   6  h.p. 

the  New  Mexico  only  two.  l\  ^^^\\\\\\\\:\\\\"\\\\    U%  It 

Propeller  More  Efficient.  50  electric  air  heaters   30  h.p. 

.  12  searchlights    300  h.p. 

Electric  propulsion  has  another  advantage  160  fans,  60  blowers,  6  electric  toast- 
in  making  the  propeller  more  efficient.  ers,  1  electric  percolator,  15  elec- 
TViis  is  Wjiup    within  limits    thr>  fastpr  a  tnc  irons,  1°4  loud  speaking  tele- 

inis  is  because,  within  limits,  the  taster  a  phones,  176  ship  service  tele- 
propeller  turns,  the  less  efficient  it  becomes.  phones,  170  fire  control  tele- 
If  it  turns  too  rapidly,  it  merely  churns  the  phones,  2  Sperry  electric  gyro- 
water,  and  therefore  does  not  effectively  ^tric  driUsffefectrfc  glufpot 
drive  the  ship  ahead.    When  turbines  are  6  electric  soldering  irons. 


An  airplane  with  a  speed  of  from  200 
to  300  miles  an  hour  which  will  bring 
America  within  a  short  day's  journey  of 
Europe,  is  the  prospect  held  out  by  the 
invention  of  a  French  engineer,  Auguste 
Rateau. 

At  the  present  time  without  the  invention 
the  higher  an  airplane  mounts  the  less 
power  does  its  engine  develop  on  account 
of  the  rarefying  of  the  air.  The  loss  at 
15,000  feet,  for  instance,  is  50  per  cent. 

M.  Rateau's  device  is  said  to  be  very  sim- 
ple. It  consists  of  an  arrangement  by  which 
the  exhaust  from  the  engine  works  a  small 
turbine,  which  compresses  the  air  drawn 


into  the  engine  to  normal  pressure  so  that 
the  engine  develops  full  power  no  matter 
what  the  altitude.  As  the  resistance  of  an 
airplane  decreases  enormously  at  high  alti- 
tudes, it  follows  that  the  higher  a  machine 
fitted  with  the  new  device  mounts  the 
greater  will  be  its  speed.  This  fact,  it  is 
declared,  was  demonstrated  by  the  famous 
German  long-range  gun. 

It  has  been  found  that  a  heavy  day 
bombing  machine  whose  speed  at  15,000  feet 
ordinarily  did  not  exceed  80  miles  an  hour, 
made  140  miles  an  hour  when  fitted  with 
this  invention,  an  increase  of  75%. 


Typewriter  Sensation 


FREE  TRIAL 

Use  as  You  Pay 

Only  $4.00  a  month  until  the 
low  total  price  of  $53.15  is  paid, 
and  the  machine  is  yours. 

This  is  absolutely  the  most  gener- 
ous typewriter  offer  ever  made.  Do 
not  rent  a  machine  when  you  can 
pay  $4.00  a  month  and  own  one. 
Think  of  it— Buying  a  $100.00  ma- 
chine for  $53.15.  Cash  price,  $50.35. 
Never  before  has  anything  like  this 
been  attempted. 

Standard  Visible  No.  10 

Smith  Premier 

Perfect  machines,  Standard  size,  full  84 
character  one  motion  keyboard.  The  entire 
line  of  writing  completely  visible  at  all  times, 
has  the  tabulator,  the  two-color  ribbon,  with 
automatic  reverse,  the  back  spacer,  ball 
bearing  type  bars,  ball  bearing  carriage  ac- 
tion, in  fact  every  late  style  feature  and 
modern  operating  convenience.  Comes  to  you 
with  everything  complete;  tools,  cover,  oper- 
ating book  and  instructions,  ribbon,  practice 
paper — nothing  extra  to  buy.  You  cannot 
imagine  the  perfection  of  this  beautiful  re- 
constructed typewriter  until  you  have  seen  it. 
I  have  sold  several  thousand  of  these  perfect 
latest  style  Model  No.  10  machines  at  this 
bargain  price  and  every  one  of  these  thou- 
sands of  satisfied  customers  had  this  beauti- 
ful, strictly  up  to  date  machine  on^five  days' 
free  trial  before  deciding  to  buy  ft.  I  will 
send  it  to  you  F.  O.  B.  Chicago  for  five  days' 
free  trial.  It  will  sell  itself,  but  if  you  are 
not  satisfied  that  this  is  the  greatest  type- 
writer you  ever  saw,  you  can  return  it  at  my 
expense.  You  won't  want  to  return  it  after 
you  try  it — you  cannot  equal  this  wonderful 
value  anywhere. 

You  Take  No  Risk— Put  in 
Your  Order  Now 

When  the  typewriter  arrives  deposit  with  the  ex- 
press agent  $9.15  and  take  the  machine  for  Ave 
days'  trial.  If  you  are  convinced  that  it  is  the 
best  typewriter  you  ever  saw,  keep  it  and  send  me 
$4.00  a  month  until  our  bargain  price  of  $53.15  is 
paid.  If  you  don't  want  it,  return  it  to  the 
express  agent,  receive  your  $9.15  and  return 
the  machine  to  me.  I  will  pay  the  return 
express  charges.  This  machine  is  guaranteed  just 
as  if  you  paid  $100.00  for  it.  It  is  standard.  Over 
one  hundred  thousand  people  own  and  use  these 
typewriters  and  think  them  the  best  ever  manu- 
factured. 

The  supply  at  this  price  is  very  limited,  the  price 
will  probably  be  raised  when  my  next  advertise- 
ment appears,  so  don't  delay.  Fill  in  the  coupon 
today — mail  to  me — the  typewriter  will  be  shipped 
promptly.  There  is  no  red  tape.  I  employ  no 
solicitors — -no  collectors — no  chattel  mortgage.  It 
is  simply  understood  that  I  retain  title  to  the 
machine  until  the  full  $53.15  is  paid.  You  cannot 
lose.  It  is  the  greatest  typewriter  opportunity  you 
will  ever  have.  Do  not  send  me  one  cent.  Get  the 
coupon  in  the  mails  today — sure. 

Harry  A.  Smith,  738,  218  N.  Wells  St.,  Chicago 


H.  A.  SMITH,  738.  218  N.  Wells  St..  Chicago.  III. 

Ship  me  a  No.  10  Smith  Premier  F.O.B.  Chicago, 
as  described  in  this  advertisement.  I  will  pay  you 
the  $44.00  balance  of  the  special  $53.15  purchase 
price,  at  the  rate  of  $4.00  per  month.  The  title 
to  remain  in  you  until  fully  paid  for.  It  is  under- 
stood that  I  have  five  days  in  which  to  examine 
and  try  the  typewriter.  If  I  choose  not  to  keep  it 
I  will  carefully  repack  it  and  return  it  to  the  ex- 
press agent.  It  is  understood  that  you  give  the 
standard  guarantee  for  one  year. 

Name   
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;  The  National  Authority  on  Electric  Wiring  for  Twenty-Five  Years  " 


All  You  Need  to  Know  About  Wiring 

is  in  the  Latest  Edition  of 


"Standard  Wiring" 


THIS  year's  edition,  completely  revised 
to  date,  is  the  only  accurate  book  on 
electric  light  and  power  wiring  and 
construction  published. 

The  National  Electrical  Code,  with  all  its 
new  rules,  is  explained  and  illustrated.  52 
of  the  latest  and  simplest  tables  which 
show,  at  a  glance,  just  what  size  of  wire  is 
needed  for  any  kind  and  size  of  lighting 
or  motor  installation,  for  any  voltage,  cur- 
rent and  drop  desired  for  any  system.  Di- 
rect Current,  Alternating  Current,  single, 
fwo  or  three-phase.  The  latest  Code  Rules 
on  grounding  required  on  all  work. 

How  to  install  and  operate  generators,  mo- 
tors and  every  kind  of  wiring  device  with 
diagrams  of  connections.  Special  chapters 
on  illumination,  House  Wiring,  Electrical 
Units  and  their  Equivalents.  The  latest 
lamp  data.  Proper  symbols  to  use  to  indi- 
cate outlets,  etc.,  etc. 

It  Will  Make  You  an  Expert 
Wireman 


Leather  Cover  -  Pocket  Size  -  375  Pages  -  Price  $1.50 

Sent  to  any  address,  postpaid,  on  receipt  of  price 

H.  C.  dishing,  Jr.,  10  West  40th  St.,  New  York 


YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a  large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

60  cycle,  tingle  phase, 
1750  R.  P.  M. 

ALL  MOTORS  COMPLETE  AS  CUT 


try  Charging 
Ou  ' 


For 

cycl 


Battc 

tf  its 

on  110  volt,  A.  C. 

ngle  phase  current  onl> 
watts.  8  volts.  £>  AQ 
10  amperes  .  ip'tO' 

r.^:,K$68-50 
tf&E!lr$94-«* 

outfits  complete  with  J' 
board  as  cut  shown. 


Mail  $5.00  cash  or 
Money  Order.  We 
will  n-nd  C  O.  D. 
subject  to  full  ex- 
amination. 
MONEY  BACK 
GUARANTEE 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

SB.  POLYPHASE  MOTORS  l/A0  DIM  If  IIATAHA        ^PULSION  MOTORS  iS? 

HLIU    UflTllUV       60  cycl,.  Hagl,  pKaw    Couplet,  with  pull.y. 

HE. Iff  IflU  I  UIIO  V2  Hp.  $44 -so  1  Hp.  $67  5° 


60  cycl,.  3  or  3  phai 

1  H.  P.  $59.50 

2  H.  P.  $72.60 


RPM. 

Complet,,  pulley  and  btie 

3  H.  P.  i  84  50 
6  H.  P.  $102.50 


MANUFACTURERS'  DISTRIBUTER 

CHAS.  H.  JOHNSTON      -      West  End      -       PITTSBURGH,  PA. 


What  15c  A  You  t  Nation's  Capital 

7'  71  aL.l    The  little  matter  of  15c  in  stamps  or  coin  will  brine  you  •  the  Pathfinder 


The  little  matter  of  15c  in  stamps  or  coin  will  bring  you  ■  the  Pathfinder 
13  weeks  on  trial.  The  Pathfinder  is  an  illustrated  weekly,  published  at 
the  Nation's  center,  for  the  Nation;  a  paper  that  prints  all  the  news  of  the 
world  and  tells  the  truth  and  only  the  truth  ;  no  #  in  its  26th  year.  This  pa- 
per fills  the  bill  without  emptying  the  purse:  it  costs  but$l  a  year.  If  you 
want  to  keep  posted  on  what  is  going  on  in  the  world,  at  the  least  expense 
of  time  or  money,  this  is  your  means.  If  you  want  a  paperin  your  home 
s  sincere,  reliable,  entertaining,  wholesome,  the  Pathfinder  is  yours.  If  you  would  appreciate  a  paper  which  puts  everything 
clearly,  fairly,  brief!  v— here  it  is.  Send  1 5c  to  show  that  you  might  like  such  a  paper,  and  we  will  send  the  Pathfinder  on  probation  13 
weeks.   The  15c  does  not  repay  us,  but  we  are  glad  to  invest  in  new  friends.   The  Pathfinder*  Box  576,  Washington,  D.  C« 


Washington,  the  home  of  the  Pathfinder,  is  the 
nerve  center  of  civilization;  history  is  being 
made  at  this  world  capital.    The  Pathfinder's 
illustrated  weekly  review  gives  you  a  clear,  im- 
partial and  correct  diagnosis  of  public  affairs 
during  these  strenuous,  epoch  -  making  da ys. 


Tesla  Bulbs 

(Continued  from  page  180) 


the  best  way  to  use  the  bulb  for  such  ex- 
periments is  when  the  shaft  of  light  is  in 
the  position  as  shown  in  Figs.  5  and  6,  at 
rest,  but  in  a  state  of  equilibrium  incon- 
ceivably delicate.  This  is  fully  described 
above  in  Dr.  Tesla's  lecture.  The  inventor 
states  that  in  such  a  condition,  the  shaft  of 
light  is  marvelously  sensitive  to  magnetic 
disturbances.  Dr.  Tesla  informs  us  that  a 
toy  permanent  horseshoe  magnet  not  longer 
than  y2"  and  with  its  poles  %"  apart  could 
with  ease  throw  the  shaft  of  light  out  of  its 
normal  direction  across  the  whole  room.  In 
our  illustration,  an  electromagnet  is  shown 
a  few  inches  away  from  light  ray,  and  we 
can  imagine  a  slot  in  a  screen  in  such  a  way 
that  normally  no  light  falls  thru  it.  If, 
however,  very  faint  radio-telegraphic  im- 
pulses surge  thru  the  electromagnet,  the 
light  ray  will  immediately  become  displaced, 
and  will  fall  into  the  slot.  Inasmuch  as  this 
shaft  of  light  has  no  inertia,  it  will  follow 
exactly  the  dot  and  dash  impulses  surging 
thru  the  electromagnet,  no  matter  how 
rapidly  they  take  place.  They  can  then 
either  be  read  off  by  the  eye,  or  if  desired, 
can  be  registered  upon  a  fast  moving  film. 
This  method  will,  of  course,  only  be  used 
where  the  transmission  is  made  at  high 
speed,  and  where  it  would  be  impossible  for 
an  operator  at  the  receiving  end  to  follow 
the  dots  and  dashes  with  the  eye. 

The  method  shown  by  us  in  Fig.  6,  of 
course,  represents  only  one.  Many  others 
can  undoubtedly  be  evolved  to  use  the  Tesla 
bulb  to  advantage. 


STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT, CIRCULATION,  ETC.,  REQUIRED 
BY  THE  ACT  OF  CONGRESS  OF  AUGUST  24, 
1912,  of  Electrical  Experimenter,  published  monthly 
at  New  York,  N.  Y.,  for  April  1,  1919. 
State  of  New  York,  County  of  New  York — ss. 

Before  me,  a  Notary  Public  in  and  for  the  State 
and  county  aforesaid,  personally  appeared  Hugo 
Gernsback,  who,  having  been  duly  sworn  according 
to  law,  deposes  and  says  that  he  is  the  Editor  of 
the  Electrical  Experimenter,  and  that  the  following 
is,  to  the  best  of  his  knowledge  and  belief,  a  true 
statement  of  the  ownership,  management,  etc.,  of 
the  aforesaid  publication  for  the  date  shown  in  the 
above  caption,  required  by  the  Act  of  August  24, 
1912,  embodied  in  section  443,  Postal  Laws  and 
Regulations: 

1.  That  the  names  and  addresses  of  the  pub- 
lisher, editor,  managing  editor,  and  business  man- 
ager are:  Publisher,  The  Experimenter  Publishing 
Co.,  233  Fulton  Street,  New  York  City;  Editor 
Hugo  Gernsback,  233  Fulton  Street,  New  York 
City;  Managing  Editor,  Harry  Winfield  Secor,  233 
Fuiton  Street,  New  York  City;  Business  Manager, 
Hugo  Gernsback,  233  Fulton  Street,  New  York 
City. 

2.  That  the  owners  are:  Experimenter  Publish- 
ing Co.,  233  Fulton  Street,  New  York  City;  Hugo 
Gernsback,  233  Fulton  Street,  New  York  City; 
Sidney  Gernsback,  233  Fulton  Street,  New  York 
City;  Mrs.  K.  Hymes,  233  Fulton  Street,  New 
York  City;  Harry  Winfield  Secor,  233  Fulton 
Street,  New  York  City. 

3.  That  the  known  bondholders,  mortgagees,  and 
other  security  holders  owning  or  holding  1  per  cent 
or  more  of  total  amount  of  bonds,  mortgages,  or 
other  securities  are:  None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon 
the  books  of  the  company  but,  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon  the 
books  of  the  company  as  trustee  or  in  any  other 
fiduciary  relation,  the  name  of  the  person  or  cor- 
poration for  whom  such  trustee  is  acting,  is  given; 
also  that  the  said  two  paragraphs  contain  state- 
ments embracing  affiant's  full  knowledge  and  belief 
as  to  the  circumstances  and  conditions  under  which 
stockholders  and  security  holders  who  do  not  ap- 
pear upon  the  books  of  the  company  as  trustees, 
hold  stock  and  securities  in  a  capacity  other  than 
that  of  a  bona  fide  owner;  and  this  affiant  has  no 
reason  to  believe  that  any  other  person,  associa- 
tion, or  corporation  has  any  interest  direct  or  in- 
direct in  the  said  stock,  bonds,  or  other  securities 
than  as  so  stated  by  him. 

5.  That  the  average  number  of  copies  of  each 
issue  of  this  publication  sold  or  distributed,  through 
the  mails  or  otherwise,  to  paid  subscribers  during 
the  six  months  preceding  the  date  shown  above  is 
— (Required  only  of  daily  publications.) 

(Seal)  H.  Gernsback. 

Sworn  to  and  subscribed  before  me  this  4th  day 
of  April,  1919. 

Beatrice  K.  Owen. 
(My  commission  expires  March  30,  1921.) 
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ClhioMe  C 

by  Prof.  F.  E. 

Austin 

(Continued  from 

page  140) 

It  is  evident  that  with  a  current  of  13.9 
amperes  in  a  resistance  of  2.9  ohms,  there 
will  be  considerable  heating  effect,  denoted 
by  Ra:  Vdc  —  2.9  X  13.92  =  560.3  watts.  If 
the  current  passes  thru  the  circuit  for  one 
hour,  about  one-half  kilowatt  hour  of 
energy  will  be  paid  for,  which  is  simply 
a  heat  waste  in  the  auxiliary  resistance  Re. 

When  connected  with  a  110  volt  alternat- 
ing current  circuit,  the  current  of  13.9  am- 
peres was  maintained  without  this  heat  loss, 
simply  because  of  the  counter-electromotive- 
force  of  induction  of  the  coil  itself. 

The  financial  saving  effected  by  the  use 
of  a  choke  coil  is  therefore  very  apparent, 
since  the  coil  reduces  the  current  in  the  cir- 
cuit from  22  to  13.9  or  8.1  amperes,  at  no 
operating  expense  for  power. 

The  usual  condition  governing  the  use  of 
a  choke  coil  is  either  the  amount  of  current 
to  be  past  thru  the  coil  is  known,  or  the 
amount  of  pressure  reduction  is  known. 

The  size  of  the  wire  constituting  the  coil 
must  be  large  enough  to  carry  the  desired 
current  without  overheating  the  coil.  The 
choking  effect  of  any  coil  depends  upon  the 
square  of  the  number  of  turns  of  wire  com- 
posing the  coil.  That  is,  if  the  number  of 
turns  on  a  coil  are  doubled,  its  choking 
effect  is  increased  four  times. 

A  very  serviceable  choke  coil  for  a  wide 
range  of  choking  effect  may  be  made  by 
winding  ten  pounds  of  No.  14  double  cot- 
ton covered  copper  wire  in  two  sections  on 
a  hard  fiber  tube,  measuring  2  inches  in 
outside  diameter,  and  9yi  inches  long.  The 
tube  should  be  provided  with  wooden  ends 
about  4^2  inches  square  and  34  inch  thick, 
with  a  middle  partition  of  wood  M  inch 
thick.  It  will  be  advisable  to  shellac  the 
insulated  wire  very  thoroly  and  allow  it  to 
dry  before  using  the  coil. 

An  iron  core  should  be  made  up  of  about 
No.  18  iron  wire  stock,  carefully  varnished 
with  shellac  varnish,  and  measuring  about 
14  inches  long  by  Vfy  inches  in  diameter. 

Such  a  coil  will  carry  as  high  as  15  am- 
peres for  a  short  time  and  as  high  as  5 
amperes  for  a  long  period  without  seri- 
ously heating. 

With  both  sections  in  series,  without  an 
iron  core  and  with  an  applied  pressure  of 
110  volts  at  60  cycles,  the  current  in  the  coil 
will  be  about  6  amperes.  The  insertion  of 
an  iron  core  such  as  described  above  will 
reduce  the  current  to  less  than  lA  ampere. 

With  one  section  of  such  a  coil,  connected 
across  110  volts  at  60  cycles,  with  no  iron 
core,  the  current  will  be  nearly  12  amperes, 
and  by  inserting  the  iron  core  may  be  grad- 
ually reduced  from  12  amperes  to  less  than 
one  ampere. 

Such  a  coil  may  be  connected  in  series 
with  other  coils  or  lamps  such  as  an  arc 
lamp  and  the  desired  pressure  applied  to 
the  apparatus.  In  using  a  choke  coil  al- 
ways have  the  iron  core  inserted  in  the  coil 
before  closing  the  circuit,  so  as  to  have 
maximum  choking  effect  in  operation  at 
the  start. 

The  effect  of  the  iron  core  is  to  greatly 
increase  the  coefficient  of  inductance  L, 
thus  increasing  the  numerical  value  of  the 
term  2  tt  f  L.  The  iron  core  takes  the  place 
of  a  very  large  number  of  turns  of  wire, 
greatly  reducing  the  expense  of  construc- 
tion. 

A  very  useful  equation  by  which  choke 
coils  may  be  designed  is  as  follows : 
4  t  n!  (i  A 

L  =   ; 

10"  b 

in  which  L  denotes  the  inductance  of  a  coil 
in  henries;  n  denotes  the  number  of  turns 
on  the  coil,  n  denotes  the  so-called  magnetic 
permeability  of  the  medium  (iron,  etc.),  in- 
(Continued  on  page  187) 
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easily  you  can  master  Chiropractic  and  how  successfully 
you  can  treat  disease  by  this  modern  drugless  healing  method. 

These  charts  show  the  different  pain  and  nerve  aieas  of 
the  body.   The  science  of  Chiropractic  is  based  upon  the  well 
known  principle  that  when  there  is  bone  pressure  on  a  trunk 
nerve  where  it  leaves  the  spinal  column  there  will  be  pain  in  the 
it  controls;  and  that  by  relieving  the  pressure  the  pain  is  ban- 
ished.  Chiropractic  teaches  you  how  to  locate  nerve  pressure  at 
any  point  along  the  spinal  column  and  how  to  relieve  it. 
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the  longest  forward  strides  ever  known  in  the  history  of  drugless 
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than  ever  because  the  tide  has  turned  strongly  in  favor  of  drug- 
less  healing.  Right  now  the  demand  for  Doctors  of  Chiropractic 
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with  you  to  advance  your  interests  so  that  in  a  short  time  you,  like 
thousands  of  Chiropractors,  can  earn  a  good  income. 

$3000  to  $5000  a  Year 

There  are  many  instances  of  Chiropractors  earning  from  $3000  to  $5000 
a  year.   Some  upwards  of  $10,000.    Dr.  M.  D.  Moore,  of  Kentucky,  re- 
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)r.  Hanna,  of  Kentucky,  over  $5,000  yearly. 
The  success  of  Chiropractors  in  many  cases  has  come  so  quickly  as  to  be 
almost  startling.    And  yet,  it  is  not  to  be  wondered  at  when  you  consider  the 
constantly  increasing  number  of  inWJligent,  thinking  people  who  are  now  con- 
vinced that  Chiropractic  is  the  comnmi -sense  and  really  scientific  way  to  relieve 
pain  and  disease  and  who,  therefore,  demand  the  services  of  Chiropractors. 
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—mail  coupon  or  send  your  name  on  a  postal  card — today. 
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CONCENTRATION  SPELLS  SUCCESS 


When  rightly  used,  but  when  wrongly  used  it  is  sure  to  bring 
failure. 

Most  persons  use  their  Concentration  wrongly  by  concentrating 
on  that  which  annoys,  irritates  and  makes  for  failure. 

You  lock  the  doors  and  windows  of  your  home  to  keep  out 
thieves  who  would  steal  your  property,  but  do  you  lock  the  doors 
and  windows  of  your  thought  world  and  so  keep  out  the  power, 
ambition  and  ability? 

Concentration  when  rightly  used  is  a  man's  greatest  asset  but 
when  wrongly  used  becomes  his  greatest  liability. 

Do  you  use  your  Concentration  rightly  or  wrongly? 

Has  your  Concentration  brought  you  success  or  failure :  hap- 
piness or  sorrow;  health  or  sickness;  brilliancy  of  mind  or  loss 
of  memory? 

"Concentration -Itsa^enPrXyiogy" 

teaches  how  to  develop   and  use  one's  Concentration  rightly. 

The  person  who  can  concentrate  rightly  for  what  he  wants, 
when  and  where  he  wants  to — whether  it  is  for  money,  health, 
love,  increased  business,  political  power,  social  position,  a  better 
job.  good  memory  or  anything  else  he  may  desire — has  at  his 
command  the  greatest  power  In  the  world — a  power  which,  when 
he  learns  to  use  it  rightly  gives  him  the  mastery  of  himself  and 
his  environment. 

You  have  this  power  and  can  learn  to  use  it  rightly  by  per- 
sistently applying  the  lessons  taught  in  Dr.  Sears  book. 

Take  no  substitutes;  none  other  "just  as  good."  Price  50c 
paper:  75c  cloth,  postpaid.  Money  back  If  you  want  It.  For 
sale  at  first  class  book  stores  or  by  mail  direct  from  publishers. 

CENTRE  PUBLISHING  COMPANY 

Suite  678,  110  W.  34th  Street  (at  Broadway),  New  York 

Note — Dr.  F.  W.  Sears  lectures  Sundays  II  A.  M.  In  the 
Criterion    Theatre,    Broadway    at   44th    St.,    New    York  City 
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specified,  where  the  transmitting  set  is  one 
employing  an  audion  oscillation  generator. 
The  voltage  in  this  case  will  not  be  ex- 
tremely high,  and  special  precautions  need 
not  be  taken  to  provide  extra  heavy  in- 
sulation on  the  buried  antenna.  Official 
tests  by  the  U.  S.  Navy  have  shown  trans- 
mission by  radio  over  50  miles  with  the 
Rogers  underground  antenna.  The  wire  in 
such  a  case,  however,  should  be  especially 
well  insulated  to  stand  the  higher  voltage. 

Regarding  loop  aerials  in  general,  it  would 
appear  that  we  can  expect  a  great  deal 
from  them,  as  some  of  the 'really  remark- 
able results  achieved  during  the  war  would 
seem  to  point  out.  The  number  of  turns 
and  the  amount  of  wire  to  be  used  in  a 
spiral  antenna,  such  as  shown  at  Figs.  7  and 
8,  will  vary  of  course  for  different  wave 
lengths,  etc.,  and  here  is  where  the  Radio 
Amateur  will  have  a  chance  to  carry  out 
some  original  experiments,  which  may  net 
him  some  real  knowledge,  fame  and  money. 
Another  form  of  loop  antenna,  so-called, 
and  which  has  been  tried  out  several  years 
ago  with  such  success  that  European  sta- 
tions could  be  copied  in  a  laboratory  located 
in  Florida,  is  one  composing  a  square  form, 
several  feet  in  height.  This  was  used,  as 
just  mentioned,  to  receive  stations  using 
fairly  long  wave  lengths,  say  from  8,000 
to  12,000  meters,  W.  L.  Here  the  insulating 
form  was  wound  with  a  layer  comprising 
several  hundred  turns  of  insulated  wire, 
such  as  ordinary  annunciator  wire.  This 
antenna  was  successfully  used  in  some  tests 
made  by  the  Marconi  radio  engineers  at  a 
laboratory  in  Florida  several  years  ago. 
Trans-Atlantic  radio  reception  was  effected 
at  the  radio  laboratory  of  Union  College, 
Schenectady,  N.  Y.,  just  prior  to  America's 
entrance  into  the  world  war.  This  aerial 
comprised  about  two  dozen  turns  of  No.  14 
or  12  bare  or  R.C.  wire,  mounted  on  por- 
celain knob  insulators  screwed  on  the  in- 
side wall  of  the  laboratory.  The  turns 
were  spaced  about  3  inches  apart.  The 
inside  turn  was  3  feet  square.  Flexible 
leads,  fitted  with  clips,  serve  to  connect 
as  many  turns  as  desired. 


Choke  Conlss 
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side  the  coil,  A  denotes  the  cross-sectional 
area  in  square  centimeters  of  the  central 
hole  thru  the  coil,  and  b  denotes  the  length 
of  the  coil  (not  of  the  wire)  in  centimeters. 
For  air  the  magnetic  permeability  t>-  is  1. 
For  an  iron  core  /it  varies  considerably,  ac- 
cording to  the  kind  of  iron  used.  For  ordi- 
nary iron  /j,  will  be  between  1,500  and  2,000 
which  shows  how  L  increases  from  an  air 
core  to  an  iron  core  value.  Consult  any 
text-book  containing  a  magnetization  table, 
which  gives  the  various  permeability  values 
for  different  flux  densities.  The  flux  den- 
sity in  each  case  depends  upon  the  ampere- 
turns  produced  by  the  coil ;  this  value  is 
found  by  multiplying  the  amperes  by  the 
number  of  turns  in  the  coil.  Thus  it  is 
seen  how  the  value  L  constantly  varies  as 
the  core  is  moved  in  and  out  of  the  coil, 
or  the  number  of  turns  varied,  as  well  as 
any  variations  of  the  amperage,  which 
would  change  the  flux  and  in  turn  the  per- 
meability. It  is  usual  to  allow  1,000  circu- 
lar mils  per  ampere  in  designing  choke  coil 
or  transformer  windings ;  a  common  core 
flux  density  is  25,000  to  30,000  lines  per 
square  inch  of  cross-section. 
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accurate  thinker; 

How  to  develop  your 
power  of  concentra- 
tion ; 

How  to  be  the  master 
of  any  situation. 


New  Easy  Method 

perfected  and  taught  only  by  Prof.  R.  E.  Pattison 
Kline,  former  Dean  of  the  Public  Speaking  Depart- 
ment of  the  Columbia  College  of  Expression,  can  be 
learned  in  15  minutes  a  day.  Prof.  Kline  is  one  of 
the  foremost  authorities  in  the  country  on  public 
speaking  and  mental  development.  Do  not  let  this 
chance  escape  you. 

Offer  Limited 

Send  This  Free  Coupon  Now 

This  Special  Offer  of  TEN  LESSONS  FREE  is 
made  strictly  for  advertising  purposes  and  will  be 
withdrawn  without  notice.  Write  now,  before  it  ex- 
pires, and  receive  full  particulars  with  enrollment 
blank  by  return  mail.  No  obligations  of  any  kind. 
Just  tear  off  and  mail  this  free  coupon — or  a  postal 
will  do. 


FREE    LESSONS  COUPON 

North  American  Institute, 

744A   Manhattan   Bldg.,  Chicago 

I  am  interested  in  your  course  in  Effective  Public 
Speaking  and  your  offer  of  ten  lessons  free.  Please 
send  full  particulars.    It  is  understood  that  this  request 

places  me  under  no  obligation  of  any  kind. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  supplies, 
automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials  of  the 
month. 

Advertisements  in  this  section  seven  cents  a  word  for  each  insertion.  No  advertisement  for  less  than  50c  accepted.  Name  and  address 
must  be  included  at  the  above  rate.     Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.  Ad- 
vertisements for  the  July  issue  must  reach  us  not  later  than  May  22. 

The  Circulation  of  the  Experimenter  is  over  100,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


Automobile  Accessories. 


Auto  Motors  and  Supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air  cooled  motors,  $40.00  each 
and  up.  Bosch  Magnetos,  $15.00  each  and  up. 
Presto  Tanks,  $5.00.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second-hand 
Auto  accessories.  Johnston,  West  End,  Pitts- 
burgh, Pa. 

Honeycomb  Radiators  for  Fords.  Four  times 
cooling  capacity.  Built  extra  heavy  to  outlast 
your  car.  Factory  to  consumer,  eighteen  dollars, 
cash  with  order.  Write  Wilson,  44  Riley  St., 
Buffalo,  N.  Y.  

Tite-Loc  Khaki  Cloth  back  inner-tube  patch- 
ing stock,  with  cement  and  emery  cloth,  $1.00 
package  for  75c  until  July  15th.  Walter  Clifford, 
West  Spruce  St.,  Shamokin,  Pa. 

Fords  run  34  miles  per  gallon  with  our  1919 
carburetors.  Use  cheapest  gasoline  or  half 
kerosene.  Start  easy  any  weather.  Increased 
power.  Styles  for  all  motors.  Runs  slow  high 
gear.  Attach  yourself.  Big  profits  for  agents. 
Money  back  guarantee,  30  days  trial.  Air-Fric- 
tion Carburetor  Co.,  270  Madison  St.,  Dayton, 
Ohio.  

Ford  power  Mechanical  Products  greatly  in- 
crease ability  Ford  Cars,  Sedans,  Trucks,  Trac- 
tors, Racers,  "4  Speed  Forward  Auxiliary  Trans- 
mission"; Double  Power,  High,  Low;  Reverse; 
Powerful  Motor  Brake  descending  hills;  "Abso- 
lute Neutral."  Easy  winter  cranking.  "Full- 
power"  "16-Valve  Cylinder  Head,"  20%-64% 
Power  increase,  government  test.  Other  Ford 
Power  Devices  coming.  Opportunity  agent, 
dealer,  owner.  Send  for  trial  plan  K.  Victor- 
Ford  Trans.  Mfrs.,  246-248  W.  54th,  New  York. 


Aeronautics. 


Motorcycle  Engine  with  propeller  attached, 
$16.    Gerald  Willard,  Heron  Lake,  Minn. 


Agents  Wanted. 


Beginners — Complete  "Mail  Order  System." 
C — Box  1005,  Atlantic  City. 

Easy  Pleasant  Work  for  mechanics,  shop  men, 
clerks,  during  spare  hours,  will  add  many  dollars 
to  their  salaries.  Also  want  persons  who  can 
give  full  time.  Big  wages  assured.  Novelty 
Cutlery  Co.,  308  Bar  St.,  Canton,  Ohio. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    Gunmetal  Co.,  Ave.  D,  Decatur,  111. 

$10.00  to  $25.00  a  day  profit!  Biggest  summer 
seller.  Concentrated  fruit  drinks.  Just  add 
water.  Delicious  drink  in  a  jiffy.  Six  popular 
flavors.  Bestever  Products  Co.,  2426-L6  Polk  St., 
Chicago. 

Miracle  Motor-Gas  amazes  motorists.  3c.  worth 
equals  gallon  gasoline.  Eliminates  carbon.  300% 
profit.  Isom,  Idaho,  wires:  "Ship  500  packages. 
Made  $70  yesterday."  Samples  free.  Chas.  A. 
Butler,  Sec'y,  Dept.  70,  Toledo,  Ohio. 

Insyde  Tyres,  inner  armor  for  automobile  tires, 
double  mileage  and  prevent  punctures  and  blow- 
out. Quickly  applied.  Costs  little.  Demand 
tremendous.  Profits  unlimited.  Details  free. 
American  Automobile  Accessories  Co.,  Dept.  54, 
Cincinnati,  O. 

Sign  letters,  foil  and  specialties  for  windows. 
Genuine  Gold.  Anyone  can  sell  and  put  up.  $50 
weekly  easily  made.  Chicago  Sign  System,  326G 
River  St.,  Chicago. 


 Electrical  Supplies  &  Appliances.  

New  Method   of   Recharging   Dry   Cells.  No 

cost.    Directions  15c.    Scott,  Box  465.  Dayton,  O. 
Electrical    Tatooing    Machine    and    Supplies — 

Catalogue  stamp.  Prof.  Temke,  Exp.,  1019  Vine 
St.,  Cincinnati,  O. 

Die  Casting  and  Molds.  Hand  casting  and 
molds.  Everything  in  white  metal  is  our  line. 
We  can  help  and  save  you  money.  Write  us. 
Schley  Metal  Crafts,  557-559  W.  Quincy  St.,  Chi- 
cago, 111. 

Do  You  Know  How  to  connect  or  reconnect 
the  winding  of  the  induction  motor?  Why  not 
learn?  100  induction  motor  winding  diagrams — 
1,  2  and  3  phase,  Star,  Delta,  2  to  12  poles  in- 
clusive. Postpaid  $5.  E.  Glass,  2108  South  Broad 
St.,  Philadelphia,  Penn. 

Electrical  Photographic  and  chemical  appara- 
tus, motors,  fans,  switches,  spark  plugs.  Advise 
what  you  want  or  have  for  sale.  H.  C.  Hancock, 
Bogota,  N.  J. 


Help  Wanted. 


Homeworkers  on  small  scale,  Manufacturers 
on  large  scale  wanted,  to  make  Toy  Soldiers, 
Army,  Navy,  Marines,  Cannons,  Machine  Guns 
and  other  toys  and  novelties.  This  new  Ameri- 
can Industry  stands  out  conspicuously  since  the 
war  stopped  all  importation  of  German  toys. 
Greatest  chance  for  industrious  people  for  an 
independent  business.  Some  people  started 
small,  own  factories  now.  Fortunes  are  made  in 
toys.  Enormous  demand  and  future  in  "Ameri- 
can Made  Toys".  Millions  needed  this  year. 
We  buy  these  goods  all  year,  paying  fixed  prices. 
Experience  or  tools  not  necessary.  Hundred  and 
more  made  complete  per  hour.  Casting  form 
outfits  $3.00  up.  Booklet  and  information  free. 
Toy  Soldier  Manufacturing  Company.  32  Union 
Square,  New  York. 

Wanted — Ambitious  Workers  to  start  Collec- 
tion Bureaus.  Be  independent — make  big  income 
yearly.  We  train  and  refer  business  to  you. 
"Scientific  Facts"  free.  National  Collection  Bu- 
reau, Dept.  20,  65  Maynard,  Columbus,  O. 

Salesmen  Wanted  to  Sell  Our  West  Virginia 
Grown  Nursery  Stock.  Fine  canvassing  outfit 
free.  Cash  commission  paid  weekly.  Write  for 
terms.  Our  Nurseries  were  grown  in  Ohio  for 
more  than  40  years,  and  much  of  our  stock  is 
grown  and  sold  there  now.  The  Gold  Nursery 
Co.,  Mason  City,  Mason  County,  West  Virginia. 

Wanted  Immediately.  Men-boys,  18  or  over. 
Hundreds  Government  Jobs,  now  obtainable. 
$1000-1100  first  year.  Quick  raise.  Common  edu- 
cation sufficient.  List  positions  free.  Write 
Franklin  Institute,  D'ept  F  26,  Rochester,  N.  Y. 

Make  Die-castings.  Sketch,  Sample,  Booklet 
and  Proposition,  12c.  Byrd  &  Blair,  Box  227F, 
Erie,  Pa.  

Wanted— Electrical  engineer  and  designer  for 
English  works.  Young  man  well  up  in  design- 
ing electrical  units  for  heating  and  cooking 
apparatus.  Address  Box  80,  giving  complete  ex- 
perience, salary  expected  and  earliest  date  avail- 
able^  

Wide  Awake  Man  to  Take  Charge  of  our  local 
trade.  $4  to  $5  a  day;  steady.  No  experjence 
required.  Pay  starts  at  once.  Write  today. 
American  Products  Co.,  1285  American  Bldg., 
Cincinnati,  O.  

Wanted  Men— Be  automobile  experts.  $35  week. 
Learn  while  earning.  F'ranklin  Institute,  Dept. 
F  806,  Rochester,  N.  Y. 


For  Men. 


Dredge's  Necktie  Valet  removes  wrinkles 
(without  ironing)  from  neckties.  Sample  25c. 
190  Pilgrim,  Highland   Park,  Mich.  

I  Teach  Men  to  be  Interesting.  Send  today. 
Complete  course  $2.  Alice  Barrett,  Idabel,  Ukla. 
Box  45. 


Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School — est.  45 
years.  Catalog  free.  Dodges  Institute,  7th  St., 
Valparaiso,  Ind. 


Scenery  for  Hire. 


Collapsible    Scenery    for    All  Plays. 

Grain,  Philadelphia,  Penn. 


Amelia 


Stammering. 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 


News  Correspondents. 


Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.     Press  Syndicate,  566  St.  Louis,  Mo. 


Motion  Picture  Plays. 


Photoplays  Wanted — Big  prices  paid.    You  can 

write  them.  We  show  you  how.  Free  particu- 
lars.   Rex  Publishers,  Box  175,  E-2  Chicago. 


Motion  Picture  Film. 


Motion  Picture  Films — $3.50  per  1,000  feet. 
Dramas  or  comedies.  Postage  extra,  25c.  L. 
Harrison,   1283  Lakeland  Ave.,  Lakewood,  Ohio. 


Exchange  Ads. 


For  Sale — Complete,  one  K.  W.  sending  set 
and  complete  receiving  set,  range  four  thousand 
meters,  receives  one  thousand  miles.  Also  mis- 
cellaneous electrical  articles.  R.  D.  Wylie,  7 
Oregon  Yacht  Club,  Milwaukee,  Ore.  

Exchange — Pair  Murdock  No.  50  phones,  silk 
cord  for  good  ukulele  or  mandolin.  Write  Harold 
Southwick,  103  Green  St.,  Fall  River,  Mass. 

For  Sale — 400  watt  no  V.  D.  C.  generator,  $32; 
1/10  H.  P.  220  V.  D.  C.  motor,  $12;  voltmeter 
0-150  volts,  $11;  crystalloi  detector,  $5.  List  for 
a^stamp.    "Radio  9,"  77  S.  Spencer  St.,  Aurora, 

Bargain — Tesla  coil  complete:  transformer, 
rotary,  condenser,  terminals,  30  inch  spark. 
Guaranteed.  $100.  William  Peters,  1107  S.  8th 
St.,   Burlington,  Iowa. 

For  Sale — Following  apparatus  formerly  used 
for  Xray  work:  Mercury  turbine  and  electro- 
lytic interrupters  and  8,  12,  16-inch  induction 
coils.  These  can  be  used  for  wireless,  Xray 
or  experimental  work.  Write  for  description. 
Henry  Cole,  M-2,   Box  380,  Indianapolis.  

Sell  Complete  Chemical  Laboratory,  also  chem- 
ical correspondence  course.  N.  Michel,  217  South 
4th   St.,   St.   Charles,  Mo.  

Sell  Motsinger  Sparker  for  Charging.  Tele- 
phone receiver  and  coil.  Phone  headset.  Lot 
$6.    A.  Lloyd,  Canandaigua,  N.  Y.  

A  $68  Course  in  Electricity  by  A.  W.  Wicks 
sell  for  $20.  Address  Wm.  Ludwikowski,  26 
Humboldt  Ave,.  Jamaica,  N.  Y. 

Sale — Type  RCL  3S21  Mignon  cabinet,  $35; 
Brandes  superior  phones,  $3.75;  V\  K.  W.  Clapp- 
Eastham  transformer,  mounted,  $11;  $3.60  spark 
gap,  $2.50;  $5  helix,  $3.50;  $7.50  antenna  switch, 
marble  base,  $5;  five  plate  condenser,  $1.  Sam 
Keefer,  Danville,  Penn. 

For  Sale — 22  Savage  repeating  rifle,  octagon 
barrel;  fine  condition,  $14.  Small  no  volt  motor, 
suitable  for  spark  gaps,  $5.  Set  Hawkins' 
Guides,  $8.  R.  S.  Johnston,  Jr.,  East  Bellevue, 
Pittsburgh,  Penn. 

Wanted — Five  sections  Murdock  moulded  con- 
denser in  good  condition.  State  price.  Burle 
R.  Jones,  Muskogee,  Okla. 

Rotary  Quenched  Gap,  $10;  induction  motor, 
$5;  Packard  y  K.  W.  transformer,  quartered 
oak  case,  $12;  mahogany  audion  box,  regenera- 
tive and  undamped  circuits,  $6;  5-cell  Edison 
storage  battery,  80  A.  H.,  $25.  R.  C.  Hitchcock, 
Box  550,  Middletown,  Conn. 

Sell— K.W.  Packard  Transformer  $8,  new 
Crystaloi  detector,  oscillation  transformer,  Mur- 
dock 'phones,  600  v.  lightning  and  antenna 
switches,  oil  condenser,  antenna  wire  (copper) 
and  insulators,  vibrating  rectifier,  accordeon. 
List  free.    Lowell  P.  Hoyt,  Presque  Isle,  Maine. 

Radio  Apparatus  for  Sale — Lightning  switch, 
oil  condenser,  30-foot  iron  pipe  masts,  complete, 
6-60  storage  batteries,  wall  telephones,  receiv- 
ers, condensers  etc.  George  Holmes,  Box  666, 
Electrical  Experimenter.  

Bargain — New  $50  phonograph,  $30.  C.  Gilles- 
pie,  72  Woodward,  Buffalo,  N.  Y.  

Sell — Omnigraph,  key,  sounder,  buzzer  and 
phone.  Without  records,  $12.  Harry  Feingold, 
737  Prairie  Ave.,  South  Bend,  Ind.  

Sell  or  Trade — Howard  good  wireless  receiving 
apparatus,  Westinghouse  A.  C.  ammeter  0-200 
amperes  and  busbar.  Ladies  violin,  $45.  Dun- 
can  Eader,  Shelby,  Mich.  

Radio  Amateurs!  Attention! — Bargain  in  De- 
Forest  receiving  set;  excellent  condition;  wave 
length  150  to  1,200  meters;  must  be  seen  to  be 
appreciated.  Write  or  call  1311  Pugsley  Ave., 
Westchester,  N.  Y.   

For  Sale— Amplifying  set,  loose  coupler,  con- 
denser and  double  receiving  phones.  Cahn,  182 
Pulaski  St.,  Brooklyn,  N.  Y.  

Sell— Complete  electrical  chemical  photography 
outfit.  Send  stamp.  Clifton  Bennett,  New  Mil- 
ford,  Penna.  Route  1.  

Typewriter — Like  new.  For  sale  or  exchange. 
John   Galbreath,  Rogers,  Ohio.  

Sell  or  Trade — Wireless  apparatus.  List  for 
stamp.  Perry  Crawford,  13  Ten  Broeck  St., 
Albany,  N.  Y.   

Wanted— Motor  Generator,  J4  or  y2  K.  W.  D.  C. 
to  A.  C.  Exchange  regenerative  receiver,  audion 
bulb,  phones.  John  Di  Blasi,  227  East  75th  St., 
N.  Y.  C.  

For  Quick  Sale  or  Trade — Telegraph  transmit- 
ter, YJ'  spark  coil  and  gap,  Multi- Audi- Fone. 
Want,  loose  coupler,  Baldwin  Fones,  prism  bin- 
oculars, variable  condenser.  C.  F".  Allen,  Box 
T504,  Providenre,  R.  I. 
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Exchange — Cont'd 


Selling  Out  at  half  cost  my  wireless  outfit 
including  K.    W.    open    core  transformer, 

bronze  wire,  phones,  Xray  tube,  books  (includ- 
ing Fleming)  and  back  numbers  of  this  maga- 
zine.   Goddard,  33  East  50th  St.,  New  York. 

Wanted — Typewriter.  ^  Have  215^2  feet  plain 
and  370  feet  plated  5^ -inch  copper  ribbon,  con- 
denser, three  sectioned  condenser,  detector. 
Harold  Miller,  4916  Austin  Ave.,  Chicago,  111. 

L.  C.  Smith  No.  S  in  almost  new  condition. 
Price  $50.    Goddard,  33  East  50th  St.,  New  York. 

Radio  Instruments — Cheap.  Write.  E.  l  lynn, 
Collegeville,  Minn.   


For  Sale — Oliver  typewriter  and  two  cell  medi- 
cal battery.    Earl  Brown,  Martinshurg.  W.  Va. 

Sale — Fifteen  dollars  takes  new  Leishman 
phototelegraph  machine.  Good  condition.  Archie 
Blackburn,   Clarksville,  Ark.  

Exchange — Chemistry  outfit,  wireless  cabinet 
for  $50  bond.  Barkey,  39  West  118th  St.,  New 
York.  

For  Sale— Clapp- East  ham  type  E\  5  TT  W 
transformer,  slightly  damaged  but  in  good  work- 
ing condition,  $1.  Brandes  trans-Atlantic  phones, 
A-i  condition,  $8.  K.  M.  Briggs,  26  Albemarle 
St.,  Rochester,  N.  Y.  

Trade — Electrical  apparatus  for  4,000  coupler. 
Navy  preferred  and  variables.  Edward  Brown, 
East  Marion,  L.  I.,  N.  Y.   

For  Sale — Dynamo,  water  motor  and  chemical 
and  electrical  apparatus.  Elmer  Baseman,  252 
N.  Porter,  Elgin,  111.  

For  Sale — All  kinds  books,  magazines,  courses, 
disc-records,  theatrical  supplies,  1,000  feet  films. 
Send  3c.  stamp.    Glenn  Newton,  Pulaski,  N.  Y. 

For  Sale — Complete  audion  receiving  cabinet, 
oscillation  transformers,  antenna  switch,  i-inch 
spark  coil,  step-down  transformer,  wireless  key, 
microscope.  A.  Alger,  214  Arizona  Ave.,  Lorain, 
Ohio.  

Exchange — 7-foot  airplane  propeller,  good  shape 
$10;  5-drawer  tool  cabinet  and  150  miscellaneous 
tools,  $15.  Arnold,  2082  Lexington  Ave.,  New 
York.  

For  Sale — 15  K.  W.  high  voltage  transformer, 
with  rheostat  and  switches.  Will  consider  screw 
cutting  lathe  or  Thordarson  as  part  payment. 
Harry  Cole,  1515  Linwood  Blvd.,  Okla.  City,  Okla. 


Phonographs. 


Build  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind.  

Build  Your  Own  Phonographs  and  manufacture 
them  for  profit.  Drawing  instructions,  parts, 
price  list,  blue  prints,  etc.,  complete,  sent  free 
upon  request.  Write  today.  Associated  Phono- 
graph Co.,   Dept.   E-i,  Cincinnati,  Ohio. 


Formulas. 


500  Formulas,  resilvering  mirrors,  renewing 
drv  batteries,  luminous  paint,  mechanics'  soap, 
25c.  Catalogue  2c.  Ideal,  5501-E  North  Robey, 
Chicago,  111.  

Agents — Sell  egg  substitute.  Big  profits  for- 
mula, $1.  W.  Smith,  61  Sumpter  St.,  Brooklyn, 
N.  Y.  

Invisible  Inks — 30  formulas,  15c.  Horton  P. 
Jones,  Perry,  la.  

Formulas,  resilvering  mirrors,  fish  bait,  how 
to  make  a  hectograph,  10c.  Each  list  2c.  W. 
Clifford,  634   W.   Spruce   St.,   Shamokin,  Penn. 

New  Substitute  for  Eggs.  Formula  25c.  Walker, 
Box  465,   Dayton,  Ohio.  

20,000  Formulas,  $1  postpaid.  List  4c.  Oscar 
C.  Hanson,  Mentor,  Minn. 

20,000  Formulas  and  Trade  Secrets,  only  $1 
postpaid.  1,000  for  25c,  other  offers  for  stamp. 
Clifford  Camp  Co.,  Claremont,   N.  H. 


Letter  Specialists. 


Letters  That  Land  Orders  and  Money  Orders 

written  for  $4;  three  for  $10.  Guaranteed. 
Criterion  Service,  Dept.  3,  West  New  York,  New 
Jersey. 

Emerson  J.  Poag,  708  Brandywine,  Schenectady, 
N.  Y.,  writes  powe-ful  letters,  folders,  booklets. 
He  prepared  several  automobile  campaigns. 
Moderate  fees.  Free  suggestions  on  sales  prob- 
lems. Better  chance  $1  on  10  letters  which 
netted  thousands  on  automobiles  and  clothing. 
Write  him.  Today! 


Novelties. 


Waitley's  Antique  Shop — Large  collection 
"Alaska"  Indian  relics.  Write  for  list.  Worth- 
ington,  O. 


Personal. 


Are  You  Self-Conscious,  embarrassed  in  com- 
pany, lacking  in  self-control?  These  troubles 
overcome.  C.  E.  Veritas,  1400  Broadway,  New- 
York  City,  N.  Y. 


Business  Opportunities. 


Enter  a  new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  ^and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address 
Stephenson  Laboratory,  18  Back  Bay,  Boston, 
Mass.  

$30.00  a  week  evenings.  I  made  it  with  a  small 
mail  order  business;  continued  my  regular  job 
daytime.  Free  Booklet  tells  how,  2  cents  post- 
age.    Albert  W.  Scott,  Cohoes,  X.  Y.  

$150.00  per  month  or  more  on  a  $10.00  invest- 
ment plus  6  hours  hustle  daily,  no  canvassing. 
Brewer,  1510  St.  Emanuel,  Houston,  Texas. 

$1  does  it.  Bank  references  furnished.  In- 
vestigate' us  thoroughly,  that's  all  we  ask.  Re- 
sults count.  Our  plan  $1  down,  $2  monthly  few 
months  gives  you  Warranty  Deed  to  land.  May 
pay  profits  $200  or  more  monthly.  Maps,  re- 
ports, established  facts  free.  Address,  Sourlake 
Texas  Oil  Co.,  867  DeMenil,  St.  Louis,  Mo. 

Patents  for  sale.  To  buy  or  sell  patents  ad- 
dress Patent  News-H,  Washington,  D.  O,  only 
inventors'   newspaper  published. 

Start  a  profitable  business  manufacturing 
"Puffed  Crisp".  Delicious  confection.  Whirl- 
wind money-maker.  Machine,  Instructions  com- 
plete $6. so.  Samples  10c.  Bestever  Products  Co., 
2426- E6  Polk  St.,  Chicago.  

Make  Die-castings.  Sketch,  Sample,  Book- 
let and  Proposition,  12c.  Bvrd  &  Blair,  Box 
22J-V,  Eric.  Pa.  

Build  Up  an  Income  in  Oil — Others  are  doing 
it— Why  not  you?  Today  is  the  opportunity. 
Join  our  easy  monthly  payment  plan  now — it 
may  mean  hundreds  in  profits.  Write  for  in- 
formation. National  Oil  Drilling  Co.,  Dept.  K, 
Houston,  Texas. 

Start  a  Vacuum  Clothes  and  Carpet  Cleaning 
business.  $150.00  for  machinery  required.  Write 
today.  General  Compressed  Air  &  Vacuum  Ma- 
chinery  Co.,  Dept.  ,E,  St.  Louis.  

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.    Metz,  313  East  89,  New  York. 

Victory — Mechanical  Toy  Soldier  window  at- 
traction. 30  inches  high.  Salutes,  turns  head, 
points  with  ringer,  etc.,  as  set.  Well  made, 
nicely  dressed  officers,  privates,  Uncle  Sam,  etc. 
Electrically  operated.  Does  some  stunt  every 
half  minute  or  oftener  as  set  and  will  salute 
soldier  and  pay  no  attention  to  other  if  de- 
sired. Representative  wanted  in  each  city  and 
town.  Write  for  prices.  The  John  M.  Biggs  Co., 
Box,  324,  Chattanooga,  Tenn.  

Chiropractic — The  New  Profession.  You  can 
learn  and  earn  your  way.  Practitioners  earning 
$3,000.00  a  year  and  upwards.  Proficiency  quickly 
acquired.  Send  card  for  information.  Howard 
College,  515-25  S.  Ashland  Blvd.,  Chicago. 

$10.00  a  Day  for  Amateur  Photographers.  Ten 
cents  brings  the  plan  which  has  been  success- 
fully operated.  J.  W.  Bilodeau,  Lydonville,  Vt., 
Dept.  8b.  

Iceless  Refrigerators  easily,  cheaply  built.  In- 
structions, Blueprints;  4  different  types  $1.00. 
Bachman,  Box  57,   Fullerton,  Pa. 

Name,  address  on  a  swell  knife  $1.00,  on  key 
ring  25c,  agents  wanted.    W.  Wooley,  Peoria,  111. 


Motors,  Engines  and  Dynamos. 

Small  Motors  and  Generators  from  bankruptcy 
and  receivers'  sales.  Motors  for  all  phases  of 
current.  Immediate  delivery.  Less  than  one- 
half  regular  prices.  See  display  ad  on  page 
150.    Johnston,  West  End,  Pittsburgh,  Penn. 

500  Watt  Motors — Modern,  efficient;  cost  me 
$10.  Investigate!  Duplicate!  Clark,  Barnes  Road, 
Newton,  Mass. 

Gas  Engines — Marine  and  stationary,  rebuilt 
and  guaranteed.  Don't  fail  to  get  our  price  list 
before  buying.  Prices  50  per  cent,  lower  than 
others.  Write.  United  Motor  Repair  &  Supply 
Company,  305-309  Broadway,  New  York.  

Wanted — Small  gasoline  and  steam  engines, 
small  lathes,  drill  presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good 
material.    Johnston,  West  End,  Pittsburgh,  Pa. 


For  Advertisers. 


It  Pays  to  Advertise  when  Jacobus  prepares 
the  copy.  Sales  Setter  $1.  Jacobus  Advertising 
Service,   1073  Sanford  Ave.,  Irvington,  N.  J. 

"Quick-Action  Advertising — How  It  Is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publishers.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buv  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  West  39th  St., 
New  York . 


Patent  Attorneys. 


Inventors— Send  sketch  of  your  invention  lor 
advice  regarding  patent  protection.  Twentj 
years'  experience.  Handbook  on  patents  sent 
free.  Talbert  &  Talbert,  Patent  Lawyers,  4820 
Talbert  Bldg.,  Washington,  D.  C.  

Patents  Procured  Trade  Marks  Registered— 
A  comprehensive,  experienced,  prompt  service 
for  the  protection  and  development  of  your 
ideas.  Preliminary  advice  gladly  furnished 
without  charge.  Booklet  of  information  and 
form  for  disclosing  idea  free  on  request.  Richard 
B.  Owen,  130  Owen  Bldg.,  Washington,  D.  C,  or 
2278  T  Woolworth   Bldg.,   New  York.  

John  M.  McLachlen,  Atty.  at  Law,  Patents, 
Trade  Marks,  Copyrights,  410  McLachlen  Bldg., 
\\  ashington,    D.  ('. 

M.  F.  Miller,  Ouray  Bldg.,  Washington,  D.  C, 
Patent  Attorney,  mechanical  and  electrical  ex- 
pert. Best  quality  of  work  and  results.  Moder- 
ate  charges.    Advice  free. 

Patent  Attorney— Electrical  engineer,  mechani- 
cal expert;  thorough  personal  service.  Frank 
Ledermann,  21  Park  Row,  New  York. 

James  N.  Lyles — Patents,  trade  marks,  copy- 
rights.    734-D  Eighth  St.,  N.  W.,  Washington, 

Patent  Your  Own  Inventions — Save  attorney's 
fees;  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Bldg.,  New 
York  City.  

Protect  Your  Rights— Write  for  "Record  of 
Invention"  which  contains  forms  to  establish 
evidence  of  conception  of  your  invention.  Prompt 
personal  service.  Preliminary  advice  without 
charge.  J.  Reaney  Kelly,  732-C  Woodward  Bldg., 
Washington,  D.  C. 

Inventions  Patented,  trade  marks  registered, 
labels,  prints  and  publications  copyrighted,  rea- 
sonable fees,  correspondence  solicited,  detailed 
information  free,  booklets.  Jaynes  &  Jaynes, 
702   Kellogg,    Washington,   D.  C. 

Patents— My  fee  payable  in  monthly  install- 
ments. Send  sketch  for  advice.  Booklet  free. 
Frank  Fuller.  Washington,  D.  C. 

Millions  Spent  Annually  for  Ideas !— Hundreds 
now  wanted!  Patent  yours  and  profit!  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  212  Patent  Dept.,  American  Indus- 
tries.  Inc.,   Washington,  D.  C.  

Patents  and  Trade  Marks  Promptly  Secured. 
Lowest  fee.  If  not  familiar  with  particulars, 
write  immediately.  Alberto  Mendoza,  Attorney, 
Box  251,  Panama,  Republic  of  Panama. 


For  Inventors. 


600  Mechanical  Movements,  also  illustrations 
and  explanations  of  50  perpetual  motions.  My 
book,  Inventors'  Universal  Educator,  4th  edition, 
tells  how  to  procure  and  sell  a  patent  for  your 
new  invention.  Government  and  other  costs. 
Covers  the  matter  from  A  to  Z.  140  pages  ele- 
gantly bound.  Contains  noted  Court  decisions 
on  Patent  cases.  Mechanical  Movements  greatly 
assist  inventors — suggest  new  ideas  that  might 
prove  of  great  aid  in  perfecting  inventions.  Tells 
how  to  select  an  attorney.  Has  valuable  informa- 
tion regarding  Patent  Sharks,  Selling  Agents 
and  Brokers.  Price  $1.  Postage  free.  Fred  G. 
Dieterich,  603  Ouray  Bldg.,  Washington,  D.  C. 

Inventions  Commercialized — Cash  or  royalty. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo. 

Inventors  join  National  Institute  of  Inventors, 
World  Building,  New  York  City;  membership 
society  1,900  strong;  will  help  protect,  develop, 
finance  and  market  your  invention.  Absolutely 
no   charge.     Write   for  booklet.  

Save  Money — I  will  work  out  your  complete 
patent  application,  including  drawings,  for  $25. 
Ready  for  filing.  H.  E.  Serner,  Consulting  En- 
gineer, Patent  Expert,  1431  Broadway,  New  York. 

Inventors — Protect  yourselves.  Record  your 
idea  before  exposing  it  to  anyone,  even  to  us. 
Write  or  call.  Inventor's  Patent  Service,  21 
Park  Row.  New  York  City.  

Sell  or  Finance  Inventions — Send  dime  for 
sample  copy  of  Mon»y-Talks  Magazine.  70-B 
Park  Place,  Newark,  N.  J. 


Health. 


Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedy  sent  on  trial.  Superba  Co.. 
SA,  Baltimore,  Md.  

Pyorrhea— H.  E.  Kelty,  D.  D.  S..  M.  D.,  pyor- 
rhea specialist  for  15  years,  has  developed  a  suc- 
cessful home  treatment  for  pyorrhea.  Purifying, 
healing,  preventative.  Full  month's  treatment 
and  booklet  $1.  Circular  free.  Dr.  H.  E.  Kelty. 
106  Gladwin  Ave.,  Leonia,  N.  J. 

Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed.  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F, 
New  York. 


Instruction 


Over  100  Branches  thoroughly  taught  by  mail. 
For  "Free  Tuition,"  apply  Carnegie  College, 
Rogers,  Ohio. 


Continued  on  page  190 
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Tricks,  Puzzles  and  Games. 

100  Kinds  Wire  and  Steel  Puzzles — Catalog  and 
leader,  ioc;  postpaid.  Western  Puzzle  Works, 
St.  Paul,  Minn.  

Tricks,  Puzzles,  Jokes,  toys,  games,  novelties, 
doll  and  cane  racks,  plays,  wigs,  stage  sup- 
plies, escapes  and  illusions.  Large  1917  cata- 
logue free.  Oakes  Magical  Co.,  Dept.  549,  Osh- 
kosh,  Wis.  

Black  Art  Hindoo  experiments.  1919  edition, 
25c.  Invisible  ink.  Free  trick.  Catalogue  each 
order.    Linhorst  Magic  X  Shop,  St.  Louis.  

1000  Stage  Tricks  with  500  illustrations.  Cata- 
logue, ioc;  small  catalogue  free.  Hornmann 
Magic  Co.,  Sta.  6,  170  Eighth  Ave.,  New  York. 

Magic — Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A  25c.  Martinka  &  Co., 
Inc.,  Harry  Houdini,  President,  493  Sixth  Ave., 
New  York  City.  

Magic — Card  Tricks — Sensational  escapes,  jokes 
Novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  200,  Berlin,  Wis. 

All  Magicians  are  reading  the  leading  magical 
magazine.  You'll  like  it,  too!  Send  25c.  for 
three  months'  trial.  Sample  copy,  15c;  one  year, 
$1.  The  Eagle  Magician,  Dept.  EE,  Minneapolis, 
Minn.  

Send  Stamp  for  Trick  and  Lists.  W.  Wooley, 
Peoria,  111. 
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Printing 

100  Engraved  style  visiting  cards,  50c;  100 
emblem  cards,  70c.    H.  Gregory,  Warwick,  N.  Y. 

Chemicals 


Rare  Elements  and  their  salts.  We  have  the 
metal  and  salts  of  Caesium,  Arium,  Lithium, 
Palladium,  Rubidium,  Thallium,  Strantium,  Tung- 
sten, Titanium,  Thorium,  Vanadium,  Vranium, 
Ythrium,  Zircanium.  Rare  Hugars  and  Organic 
compounds  such  as  Furfurol,  Arabinose,  Dulcit, 
Insulin,  Lactane,  Maltose,  Mannose,  Dextrose, 
Levulose,  Xylose,  Raffinose.  For  Analysis  we 
have  a  fine  grade  of  Perchloric  Acid  at  $9.25  per 
pound;  also  Osmic  Acid  at  $3.25  per  grain.  Write 
for  particulars.  Ziegler  Experimental  Laboratory, 
Rochester,  N.  Y.  

100  Chemicals — Young  Man  $6 — Complete  chemi- 
cal laboratory.  100  chemicals,  as  mercury, 
iodine,  silver,  molybdenum,  together  with  96 
others,  generous  quantities,  also  chemical  glass- 
ware, blowpipe,  etc.  Prepaid  anywhere  $6.  C.O.D. 
terms  accepted.  Full  list  on  request.  Borough 
Chemical  Co.,  Successors  to  the  Swimmer  Chem- 
ical  Co.,  1904  Park  Place,  Brooklyn,  N.  Y.  

Chemicals — Amateurs  and  experimenters  buy 
your  chemicals  from  us  and  save  money.  Prices 
25  to  50  lower  than  others  ask.  Write  for  our 
price  list  and  be  surprised.  Jos.  Simpson,  3880 
Windsor  PI.,  St.  Louis,  Mo.  

Standard  Chemicals  and  laboratory  apparatus, 
cheap  and  reliable.  June  list,  sc.    Frane,  Eureka, 

in.  

Chemicals  in  sets,  $11.50  to  $46.  Write  for  par- 
ticulars. Ziegler  Experimental  Laboratory, 
Rochester,  N.  Y. 
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Miscellaneous. 


Big  Money— Raise  rabbits  for  us.  Belgian, 
New  Zealand,  Flemish  Giants.  We  sell  stock 
and  pay  $7  pair.  Express  all  rabbits  raised  from 
our  pure  bred  stock  at  our  expense.  Contract 
and  literature  ioc.  None  free.  United  Fur  & 
Produce  Co.,  Inc.,  Dept.  63,  3017  Wilson  Ave., 
Chicago. 

Marvelous!  Send  for  our  time-saving  multipli- 
cation table.  Products  of  any  amounts  readily 
calculated.  Handy  pocket  size  card.  Price  ioc. 
(coin)  by  mail.  Remittance  with  orders.  Tabu- 
lated Information  Card  Co.,  2040  Chestnut  St., 
Philadelphia.  Penn. 

Closing  Out  Sale— Get  one  of  our  Dollar  Add- 
ing Machines.  75c.  while  they  last.  Smith  & 
Gates  Co.,  East  Troy,  Wis. 

Typewriting — Neatly  and  correctly  done.  Manu- 
scripts a  specialty.  Essays,  speeches  and  let- 
ters prepared  for  all  occasions.  John  H.  Owens, 
536  East  41st  St.,  Chicago.  111.   

For  Sale — Young  New  Zealand  Red  Rabbits. 
Winner  four  silver  cups  this  season.  Per  trio 
$35-  White,  black,  chocolate  mice,  four  pairs  $2. 
Extra  female  30c,  males  25c.  Natural  Bridge 
Rabbit ry,   4464   Natural    Bridge,   St.    Louis,  Mo. 

Start  a  profitable  business  manufacturing 
"Puffed  Crisp."  Delicious  confection.  Whirl- 
wind money-maker.  Machine,  instructions  com- 
plete $6.50.  Samples  ice.  Bestever  Products  Co., 
2426 — E4,  Polk  St.,  Chicago. 
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For  the  Hair. 


I  was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growing  results.  Will  send  box,  postpaid,  with 
recipe,  ioc.  John  Hart  Brittain,  150  E.  32nd  St., 
BA-300.    New  York. 


ELECTRICAL  EXPERIMENTER 


Books. 


Books  for  Real  Live  People.  Lists  free.  J.  E. 
Sheridan,  417  E.  151st  St.,  New  York.  

What  Every  Draftsman  Should  Know.  Very 
useful  booklet.  Price  12c  postpaid.  Wack  Book- 
let  Co.,  1943  Patten  St.,  Philadelphia,  Pa.  

Dear  Reader— If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Messmerism,  Char- 
acter Reading,  Healing,  Mysticism,  Success, 
Salesmanship,  Mechanics,  Entertainment,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa.  

World-Romic  System,  Masterkey  to  All  Lan- 
guages. Six  Textbooks,  $1.44.  French  Chart,  37c; 
Spanish,  37c;  Aviation  Dictionary,  $1.50.  French- 
English  Aviation  Dictionary,  61c.  Languages, 
143  West  47th,  New  York.  

Applied  Electricity.  Electroplating,  motors 
X-Ray,  wireless  telegraphy.  350  pages,  214  illus- 
trations, 60c.  Ask  descriptive  circular.  T.  Perez, 
729  McKinley  St.,  Elizabeth,  N.  J.  

Be  Healthy!  Succeed!  Read  "Sincere  Words," 
1919  Wonder.  Original,  Practical.  20c  postpaid. 
Success,  1943  Patton  St.,  Philadelphia,  Pa.  

Nature  Laws  every  married  and  engaged  per- 
son should  know.  Two  volumes  complete,  50c. 
Over  200  Practical  Suggestions  for  starting  your 
own  business,  50c.  Central  Company,  599  Ninth 
Ave.,.  New  York.  

To  Get  Better  Pictures:  Read  the  Amateur 
Photographers'  Weekly;  illustrated;  weekly 
prize  competitions;  print  criticisms;  many 
unique  features;  $1.50  per  year;  three  months' 
trial  subscription  25c.  Abel  Publishing  Com- 
pany,  401  Caxton  Bldg,,  Cleveland,  Ohio.   

Old  E.  E.  Back  Numbers:  We  have  some  valu- 
able old  E.  E.  back  numbers  on  hand  as  follows: 
1915 — Jan.,  Feb.,  March,  April,  May,  June,  July, 
Aug.,"  Sept.,  Oct.,  Nov.,  Dec,  price  each  35c.  1916 
—Jan.,  Feb.,  March,  May,  June,  Nov.,  Dec,  price 
each  35c.  1917 — Jan.,  April,  May,  June,  Aug.,  Nov., 
Dec,  each  35c  1918 — Mar.,  May,  June,  35c.  July, 
Aug.,  Sept.,  Oct.,  Nov.,  Dec,  each  20c.  1919 
— Jan.,  Feb.,  Mar.,  Apr.,  May,  20c.  We  can  fill 
orders  at  once  upon  receipt  of  your  remittance, 
and  if  you  have  not  these  numbers  already,  now 
is  your  chance  to  get  them,  as  they  probably  will 
be  snapped  up  very  quickly.  Experimenter  Pub- 
lishing Co.,  233  Fulton  St.,  New  York  City. 
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 Blueprints.  

All    Audion    Circuits — See    Wireless.  Address 

"Radio,"  Post  Box  346,  Yonkers,  N.  Y.  

Blue  Prints— J/J  H.  P.  gas  engine,  30c;  14  H.  P. 
steam  engine,  50c;  %  H.  P.  boiler  and  engine, 
70c;  all  3  for  $1.  Circulars  on  castings  and 
engines   for  stamp.     Universal   Gas  Motor  Co., 

364  Monadnock,  Chicago.  

Amateurs— Blue  prints  furnishing  wiring  dia- 
gram and  all  data  necessary  for  construction 
of  (Paragon  RA6)  regenerative  receiver.  Price 
now  $1  postpaid.  Radio  Research  Laboratories, 
2148  Fifth  Ave.,  Troy,  N.  Y. 
Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 

 Stamps  and  Coins. 

Collection  of  Coins  from  twelve  countries, 
50c.     Coin  Co.,   Box  465,   Dayton,  O.  

2000  Different  Stamps,  complete  collection,  $1. 
Stamp  Co.,  Box  465,  Dayton,  O.  

California  Gold — Quarter  size,  27c;  half  dollar 
size,  53c;  dollar  size,  $1.10;  large  cent,  1820,  and 
catalogue,  ioc.    Norman  Shultz,  Kings  City,  Mo. 

Fortunes  in  Postage  Stamps — Start  stamp 
business  of  your  own.  Send  50c.  for  sample 
stock,  worth  $1.50.  M.  Shedel,  29  Collahie  St., 
Toronto,  Canada. 

Stamps— 61  All  Different  Free.  Postage,  3c. 
Mention  paper.    Quaker  Stamp  Co.,  Toledo,  O. 

500  Finely  Mixed  United  States  or  Foreign 
stamps  12c.    Philatelic  Star,  Madison,  N.  Y. 

100  Different  Stamps  10c,  200,  $25.  Michaels, 
5600  Prairie.  Chicago.  

Best  One-Cent  Approvals  in  America.  F.  P. 
Hand,  1117  So.  60th  St.,   Philadelphia,  Penn. 

Free — Packet  valuable  stamps  to  applicants 
50  per  cent.  Approval.  Benj.  Forbes,  160  Devil- 
liers,   Pittsburgh,  Penn.  

Free  Stamps  to  Approval  Applicants.  3c 
Harland  Burgett,  419  Spring  St.,  Lima,  O. 

iiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiH 

 Old  Money  W  anted.  

We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  ioc.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.  Clarke  Coin  Co.,  Box  no  Le  Roy,  N.  Y. 
umiunjimumiiiiiiiiiiM 

 Postcards. 

Everything  in  Postcards — Live-wire  list  free. 
Worth-while  samples  25c  Mention  subjects 
preferred.     Mutual  Supply  Co.,  Bradford,  Penn. 

Five    Prettiest    Women    Cards — Hand  colored, 
25c;    camera   bargain    list    free.     Chas.  Durso, 
Dept.  41,  25  Mulberry  St.,  New  York  City. 
IIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIII!!IIIIIIIIII!II!I!!IIIII!IIH 
 Matrimony 

"Get  Married" — Ladies,  your  description  pub- 
lished FREE.  Write  Cupid's  Princess,  Lock 
Box  382,  Burlington,  Vt. 
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Wireless. 

The  Audion  Bulb— Its  early  history  and  de- 
velopment, electron  theory  and  trigger  action, 
also  of  blue  prints,  hook  ups  for  receiving 
damped  signals  using  both  air  exhausted  and 
gas  bulbs,  receiving  undamped  signals  and  re- 
generative circuits,  two-step  amplifier  using 
same  (A)  and  (B)  batteries  for  both  steps, 
wireless  telephony  with  the  audion.  How  to 
build  a  one  to  one  transformer  for  use  in  an 
audion  amplifier.  Gotten  out  by  a  chief  elec- 
trician (radio)  U.  S.  N.  For  the  amateur.  Price 
$2.  Address  "Radio,"  Post  Box  346,  Yonkers, 
N.  Y.  

We  Fully  Qualify  You  by  Mail  for  the  Gov- 
ernment first-grade  commercial  license  as  a 
wireless  operator,  fitting  you  for  positions  in 
merchant  marine  or  land  stations.  Positions 
pay  $110  and  living  expenses,  up  to  $3,500  yearly. 
Our  profit  sharing  plan  guarantees  a  saving  of 
10  per  cent,  on  tuition  to  successful  students 
and  estimated  saving  of  50  per  cent.  Free  post 
graduate  course  in  our  Washington  school,  the 
largest  in  America,  where  we  have  daily  attend- 
ance averaging  200  students,  expert  Government 
instructors,  and  full  equipment.  Most  thorough 
course.  Illustrated  catalogue  and  details  of 
profit  sharing  plan  on  request.  Service  Radio 
School,  Dept.  E,  902  Pa.  Ave.,  Washington,  D.  C. 

Now  That  We're  Alive  Again,  Keep  Alive 
by  reading  the  "Aire  News."  The  "Aire  News" 
is  a  monthly  amateur  radio  magazine  contain- 
ing many  novel  departments  and  sure  to  please 
either  the  novice  or  expert  as  it  contains  live, 
peppy,  simply  written  articles  interesting  to 
both.  Yearly  subscription  $1.50  or  three  months' 
trial  subscription  25c.  Be  progressive.  Send 
your  subscription,  regular  or  trial,  immediately 
and  receive  the  "Reopening  Issue"  which  will 
be  a  rip-roaring  success.  Delay  means  your 
missing  much  so  act  now  and  subscribe  today. 
American  Institute  of  Radio  Engineering, 
Omaha,  Neb.  

Radio  Apparatus  of  Quality — Manufactured  to 
your  own  specifications.  Radio  Engineering 
Company,  Baltimore,  Md.   . 

Amateurs! — Special  cardboard  tubing",  impreg- 
nated, for  receiving  transformers.  5  and  5I/2 
inches  diameter.  25c.  per  foot,  any  length. 
Postage  included.  Maier  &  Company,  335  East 
93rd  St.,  New  York. 

Radio  Amateurs — Now  is  the  time  to  get  your 
stations  in  readiness.  Everything  for.  the 
amateur.  Send  purple  stamp  for  circular  de- 
scribing STANDARD  apparatus  only,  at  prices 
that  will  save  you  money.  Crescent  Wireless 
Supply   Co.,    1500   Lafayette   Ave.,   Mattoon,  111. 

Switch  Points — Binding  posts,  switch  levers, 
and  small  parts,  send  2c  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 

Complete  Receiving  Sets  $8.50,  $9.50  and  up. 
Instruments,  parts,  minerals.  Circular  for  stamp. 
Inquiries  invited.  Jenkins,  923  Purchase  St., 
New  Bedford,  Mass.  

Blue   Print  Code   Charts — All   codes;    fine  for 
laboratory.    13c.  each,  two  for  25c.    A.  B.  "Lab." 
Co.,  1315  E.  High  St.,  Davenport,  Iowa. 
IIIIIIIIIIIIIII!!IIIIII!!IIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIII!IH 

Cameras,   Supplies — Photo  Developing. 

Clean,   Neat,   Perfect  Kodak   Finishing   at  the 

lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
Catalog  on  Developing,  Printing,  Enlarging  and 
Hand  Coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich. 

Mail  Us  15c.  with  any  size  film  for  develop- 
ment and  6  velvet  prints.  Or  send  6  negatives 
any  size  and  15c.  for  6  prints,  8  x  10"  mounted 
enlargements  35c.  Prompt,  perfect  service.  Roa- 
noke Photo  Finishing  Co.,  255  Bell  Ave.,  Roa- 
noke,  Va.  

Special  Trial  Offer — Your  next  Kodak  film  de- 
veloped, sc.  Prints  2c.  each.  Moser  &  Son,  1919 
St.   James  Ave.,  Cincinnati,  O.  

Slightly  Used  Cameras — Bargains.  Send  for 
list.  Cameras  exchanged  and  repaired.  L.  Huber, 
1 146  Stebbins  Ave.,  Bronx,  New  York.  

Free— Developing,  prints  3J4  x  S'A  and  smaller, 
2^c.  8  x  10  enlargements,  25c.  Try  us.  Gem 
Studio,  462  Wabasha  St.,  St.  Paul,  Minn.  

Any  Six  or  Eight  exposure  film  up  to  post 
card  size  developed  and  printed,  ioc,  or  enlarge- 
ment, 8  x  10,  your  favorite  negative,  20c  Special 
introductory  offer  to  show  high  quality  work. 
Associated  Photo  Col,  Dept.  12,  Cincinnati,  Sta.  A. 
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 Song  Poems  Wanted.  

Write  the  Words  for  a  Song— We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love,  <<r  any  subject.  Chester  Music 
Co..  918  So.  Michigan  Ave.,  Room  265,  Chicago. 

You  Write  Words  for  a  Song— We  write  the 
music,  publish  and  secure  a  copyright.  Submit 
poems  on  any  subject.  The  Metropolitan  Studios, 
914  Michigan  Avenue,  Room  113,  Chicago,  Illinois. 

Write  the  Words  for  a  Song— We  revise  poems, 
write  music  and  guarantee  to  secure  publica- 
tion. Submit  poems  on  any  subject.  Broadway 
Studios,    1970    Fitzgerald    Bldg.,    New  York. 

Song  Poems  Wanted  -Send  today  for  valuable 
information  free.  Hummel  Music  Co.,  Clarence 
Bldg.,   Cleveland,  Ohio.  

Music  composed  to  words.  Bauer  Bros,  (for- 
merly of  Sousa's  Band),  Oshkosh,  Wis. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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BREATESTTOY  SENSATION  OFTHEOAYI 

FIGHTING 

$tf*  SENSATIONALLY  REALISTIC  !  !  ! 

Here  is  a  model  of 
Uncle  Sarn'eJhjhtinfr 
monsters.  Eight 
biff  suns,  each 
of  which  flashes,  at 
correct  intervals, 
from  twelve  to 
twenty  times.  Extra 
ommunition  always 
obtainable.  Abso- 
lutely  harmless.    Can  be  operated  indoors  or 
bojil    Hero's  your  chance,  to ,  pj»„       hut .t  h in 
the  bent  Of  it  Lr  you  can  OWN  tho  Bhip  rn.d  command  the  flrin 
yourself!   Hy  hnving  two  or  moro  BottlMhipS,  you  coo  nrrouR 
EXCITING    NWAii   HATTLI-S  in  >our  own  home.    Price  * 
Warship  and  Ammunition,  15c,  threo  for  40c,  or  a  floet  ol  1 
•hips  lor  J  l  so  postpaid,   txtr-  ammunition.  3  cents  n«r  phi 

MysterleusOhos< 

This  In  nol  a  pretty  ohfect 
tut  tl>-r.i  in  Inn  In  it  fo 


I  TOOTH  ACHE  STOP 


Slops  IbePain;  Slops  the Toolb 
little  In  hollow 
of  tooth;  the  Achs  Slops  Inetartilyt 
the  panto  hardens,  forming  on  anti- 
septic Filling.  Ahnolutely  harmlcoa. 
Have  It  reody  for  tho  next  bad  ot* 
tack.    2So  per  tubs,  postpaid. 


"SAFETY  I  si"  PINS 


Boys,  you  oan  havo  Movlo*  at  your  own  homo  with  this  latest  model 

m«P.h»u6HT  MOVING  PICTURE  MACHINE 

Uses  Standard  Films  tame  as  the  larger  machines.  Very  easily  managed. 
Simply  turn  the  handle.  Good  Variety  of  Films  always  obtainable 

DDI O LC  Complste  <CO  CA  Postpaid  anywhere 
■  nlUt      ONLY      ^aCaOtf  Including  Two  Film* 
Extra  Films.  15c  each  postpaid 
THIS  IS  A  CENUINE  MOVING  PICTURE  MACHINE 
and  tho  motion  pictures  are  clear,  sharp  and  distinct, 
Tho  Moving  Plcturo  Machine  is  finely  constructed,  an< 
carefully  put  together  by  skilled  workmen.     It  Is  made 
of  Russian  Metal,  has  a  beautiful   finl.sh,  and  is  oper- 
ated hy  a  finely  constructed  mechanism.    Tho  project- 
ing  lenses   are  carefully   ground   and   adjusted,  triple 
polished,   standard   doublo  extra  reflector,   throwing  ;i 
ray  of  light  many  feet,  and  enlarging  the  picture  on 
tho  screen  up  to  three  or  four  feet  in  area.  The 
1  Igh t  Is  produced  by  a  safety  carbide  generator, 
such  as  is  used  on  tho  largest  automobiles.  This 
throws  a  dazzling  white  light  on  tho  screen. 

It  Is  a  Solidly  constructed  and  durable  Moving 
Picture  Machine.  Tho  mechanism  is  exceedingly 
simple  and  Is  readily  operated  by  the  mort  Inex- 
perienced, Tho  pictures  shown  by  this  marvelous 
Moving  Picture  Machine  aro  not  tho  common, 
crude  and  lifeless  Magic  Lantern  variety,  but  aro 
life- 1  Ike  photographic  re  prod  uctlonn  of  actual, 
scenes,  places,  and  people  which  never  tire  Its 
audiences.  This  Moving  picture  Machine  has 
caused  a  rousing  enthuBlasm  wherever  It  was  used. 
JOHNSON  SMITH  &  CO. 


 .jathy  with  t 

Also  hanrly  for  wearing  at  omat. 
theatricals  and  tho  like.  Twosiz 
ii  In.lgnld  plot<<d>  nnd  I yj  in.  (nick 
plated)  6s  cacb.  two  for  lOo  p.  | 


WRITES  with  WATERS 

you  dip.    Mokos  ' 


SIMPLEX 
TYPEWRITER 
ONLY  $2.50 


Shea ft,  this  i 
•guarantee  it  t 

machine.  II  t 
Jim..    IMS  90 

legible  pen  wi 


Cheap  But  Good 
So  Simple  a  Child 

Can  U  e  It 
We  Guarantee  the 
Writing. 

Though  so  marvetousty 
thoroughly  prsotlcat  Typewrit  or.     Wo  in.attiv.-ly 
— '  *o  that  ot  any  *1.o6 

oblo  car?-*"  mUl  last  a 


In  sne'ii  reaped 


Kv, 


 and  t 

I  fain.   Tho  lottcn 

Urns,  enables  hi 
wrltTnisndst  th. 
which  makes  a  c 


if  l ho  dI tihatu't 
t  ths  letters  me 

itid  of  esch  Htit 


irlte  »i,ih  l 

iTavo  o^-pJ^riVcr.  * 

>u  Mil  tho  Practical  repawn 

s  fhis  chanc'o  of  accuring  a  b 
I  to  10,  and  punctuation  ma 


a  alight  tur 


...  with  full  printed 
  Price  complete.  iZ.dO  sent  bv  mail  Doutonld. 

Johnson  S:,iilh  &  Co.,  Dept.  E  8,3224  N.  Halsted  St., Chicago 


SQUIRT 
Hi  N  G 


Wonderful  X-Ray  Tube 


to  meets  without  knowing 
why.  It  lo  mosl  ■  r 

from  ^he"otherT  Bi 

""Vfe^'Forparth 
CaJ  meetings,  car  rldae,  or  any  place  ai 
air  where  there  la  a  gathering  of  people. 
It  lathegrssteetJoae  out.  Prlee12oor3   sired.    f/rOM,  postpaid:  13  Dills  lOc 
far  30«.  By  Express  Only  50  Bills  25c.  125  lor  50c.  t»  53.50  ihouuriu 

BOOEKWON  ROPE  SPLICING 

USEFUL  KNOTS*  HITCHES.  SPLICES.  ETC, 

How  Different  Knots  Are  Made  and  What  They  Are  Used  For. 
Knots  to  Use  and  Knots  to  Avoid. 

A  most  practical  handbook  giving  complete  end 
simple  direction  for  making  all  the  roost  useful 
know,  hitches,  rigging,  splices,  etc.  Over  100  IIIub* 
tratlons.  All  about  wire  rope  attachments,  lashing. 
blocJiB,  tackles,  etc.  37  Heraldic  Knots  Illustrated. 
Of  great  value  to  mecharjicg,  riggers,  campers,  boat- 
men    Price  20o  p.  pd. 

Johnson  Smith  &  Co.,  Dept.  ES,  CHICAGO 


LUMINOUS  PAINT 


!  Make  Your  Watches,  Clocks,  Etc., 
J  Visible  by  Night  feffiS J'" 

tically  a--'-' 


T,  which,  applied  i 


■btairuLblo  _  _ 
producing  this  remarkable  LUMINOUS  

n  do  It.    A  little  applied  to  the  dial  of  your 

 )  tell  tho  time  by  eight.    You  con  coat  the  punh 

lateo  of  your  ejectric  lights,  match  boxes,  and  innumerable 
*fTtVOUr  own'  Luminous  Crucifixes,  Lorolnrtus  Rosarf 

MUSICAL  KAZOO  MAGIC  FLUTE 


buttons  or  8 
other  articlei 


k  w^fl'e'nablo'j 
'itcb  plat 


With  the  Musical  Kmoo 

ssr  — 


a  practice  whetioesoi 
>  right  - 


^lay 

off. Imitate 
say  bird 
or  animal, 

bagpipe,  snare  drum.  Panch  and  Jurjy, 
etc.  No  holes  to  finger.  It  is  simpllcitz 
Itself.  Produces  excellent  tousle.  You  do 
not  blow  into  it.  but  sing,  speak,  laugh  or 
make  any  desired  imitation.  Used  witb 
»9t©ntohfnjj  rcsulta  at  society  meetings. 


r,.,m 


club 


inadei 


_ . . ,  picnics,   

  Just  the  thing  for  choruses  on 

shows,  bicycle  and  marching  clubs,  etc 
Excellent  for  vocal  or  instrumental  ac 
fomsanlmente,  either  with   or  withou 

■  Prica  15cp.  pd, 


musical  (n. 


Wonderfully  Sweet 
Toned  and  Musical 

A  marvelous  n 
instrument.  N 


,.-al  InstrumeL..,  ... 
.  Pull  printed  instructions  f, 
t  with  each  lnstxmn< nl. 


All  the  Latest  Surprising  and  Joke  Novelties 

f'haro's  Serpents  Eggs,  box    ,  . 
Ulnbtars  Water  Pistol  .   .  * 


Rusher  Dagger  I 


shines  ot  night  106? 


(great  joke)  .  2fio 


.  _  e  behind  rou)  16c 
Great  Mind  Heading  Mrsterr  Cds.  10c 
TburstoD'a  Myeterioua Tries  Cds.  10c 
yisjhslng  Roosters,  pair  ....  10c 
JOHi'SUN  SMITH  Jt  rn      •»--■  - 


.  loSpotTrick.aaclen.i 

X  Roy  Novelty  

Trirk  Pencil  * 

Rubber  Tacks  (a  good  Joke) 


mbler  and  Vaolsh- 


Magic  Mirror  'take  one 
Magic  Plate  Lifter  .  . 
Imitation  Gold  Teeth  . 
'*      "^una-lsr  Puixlo_. 


8  tor  10c 

WtrVPuViTra!  10«t*'s'dlSaraiit,*tl!96 

3224,  N.  Halsted  St.  CHlCAu 


Dept.  E  8  3224  N.  HALSTED  ST..  CHICAGO 


ANARCHIST  BOMBS 

s#J 


Conalets  of  a  little  glass 
Q  A)-  vlnl,  containfna:  la  liquid 
J«g^yA  form  a  cbemkal  whicb  will 
■H^L>  produce  a   most  horrible 

^^bc_B   odor.    One  dropped  lo  o 
NT  v\  room  f"tl  of  people  will 
M  \  cause  more  consternatlMD 
*  thao  a  llmburfjcr  chcc«*o. 
"      Tbo  »mell  will  entirely  die- 
nppeorlnftihort  time.   3  Iioxes  for  25o, 
hipped  by  ci press  only  with  o  Dollars 
?orth  of  otbor  merchondise. 


ITCHING  POWDER 


This  ts  another  good  prae- 
ticul  joko;  Oio  intense  discom- 
fiture of  your  victims  to  ev- 
eryone but  themselves  is  thor- 
oughly  cnjoyoble.  All  that  is 
rcri-i-inry  t"  Blurt  th-  hall  roll- 
(riK  !■.  to  .1.  1>-Mt  »  lit. H*-  tho 
powder  on  a  ponwn'B  bnnJ  and 


Tbo 


h,  on*  stm 

urLh  DiSSh 


vigorous  scratch,  thei 


ISUltll 


a  Boxes  for  25c. 
fust  order  at  least  Quo 
cbsjidiao.l 


INVDS1BLE  INK 

The  roos 


l  i  an, I  „thcr  prfvi  

rltidumn  away  from  prylnL 
'  ■plavinr 


LOVE  LETTER  INK 


Writing'  written  with  this  re- 
markable Ink  vanishes  en- 
tirely In  a  few  weeks  (sooner 
If  desired),  leaving  the  paper 
QUITE  BLANK.      15c  p.  pd. 

Uki  ft™.  Qult<-  invinible  at  daytime.  V.  rv  r".  marltsbls.  IS 
bottlsi  3for40o  postpaid.  JOHNSON  SMITH  ft  CO. 


MULTIPLYING  BILLIARD  BALLS 


by  tho  tic?  of  In  i  llni  t.I.  '  une 

t'  n.  'i"i'v  urn,,  a,  ,,>'.,"JVi;,.l1l„,"0r, 
held  in  full  vi.-w  "f  II,.-  audi 
■  n<-.'  t.v  tho  In...  ,.(  th-  (hi^.t- 
,w,-n  »hll.'  h.-inB  [.loci-d  In  pob 


•suit.  The  feat  t 


COO0  LOCK  RINC  Ka»',"' r 


POSTPAID.   JOHNSON  SMITH  ft  CO. 


LOADED  CIGARETTES 

Jssl  Like  O 


IS  osats.  "m'm 's".^ 

Johnson  Smith  ft  Co.,  o*pt.  UQ 


THE  "LITTLE  GIANT' 


TYPEWRITER 

A  First  Class 
Writing 
Machine 
For  $1.25 


(I  26.  Ttero 
bn  would  lik. 


nfidenl 
„,,,,, 


—  _s  rapidly  i 

alphabet  most  frequent  y  used  being-  eo  grouped  as  to  enabl. 
one  vo  write  rapidly,  the  numerals,  1  to  10.  and  the  punctuator 
rrnr^fl  being  together.  Witb  this  machine  you  can  send  your  besl 
girl  tvpcwri  ten  love  letters,  addr^as  envelopes,  mako  out  bills,  anc 
do  almost  any  kind  of  worb  not  requiring  a  tarus  expensive  macnlne 
With  each  typewriter  we  send  n  fbo  of  ink  and  full  printed  Inatruc 
as  the  machine.  Price  complete  St .29  by  mall  postpaid 


r-flvo  dollar  mscnlns.    To  euc?i  pcrFone 
I  our  Little  Giant.     It  Is  strongl .  i,..,d 
eo  that  any  one  cafl  quickly  team  to  one 
y  would  with  pen  and  bin. 


SERPENT'S  EGGS  MYSTIC  SKELETON 


Each  box  contains  12  Egg-s, 
which  are  no  larger  than 
a  grain  of  oats. 
When  lit  with  a 
match,  however, 
each  one  gradu- 
ally hatches  itself  into  a  Snake  several 
feet  long-,  which  curls  and  twists  about 
in  a  most  lifelike  manner.  Prlc*  par 
box  100,  postpaid.    Johnson  Smith  A  Co, 

CIGARETTE  ROLLER 

*  Very  neat 
find  handy. 
Weighs  lean 
than  n  quarter 


erratic ns  and  movements  while* 
the  operator  my  be  any  dis- 
tance from  it.  The  figure  may 
—  J  by  the  spectator 


_  chair  l  

seemingly  become  end 

down,  stand-up,  dance 

readily  make  it  per  Torn 


It  makes  bet- 
ter cigarettes 
than  you  can 
bn;  and  makes 
them  easily  end  quickly.  You  can  uee 
just  the  tobacco  you  prefer  end  thus  have 
nicer  "smokes  than  ready  made,  and 
more  of  them  besides  eavinp.  about  half  of 
your  money.  Just  try  one  end  make  your 
cipnrettes  just  to  your  own  liking.  Price 
ly  SOc  or  3  for  25«  postpaid,  with  full 
JOHNSON  SMITH  &  CO. 


instructions  for  nee. 


MIDGET  ILLUSTRATED  BIBLE 


A  Great  Curiosity 

Ths  Smallest 
eiblslntbo  World 


about  the  size  of 


PAGES  of  tho  NEW  TESTAMENT,  profusely  illus 
trated.  This  littlo  Bible  is  b  wonder.  It  Is  said  t< 
brine  good  lack  to  the  owner.  Must  be  seen  to  b< 
appreciated.  Price,  only  12  casts,  thro*  Bibles  fot 
30  cants]  on*  doien  Bibles  for  SI.OO  or  100  fot 
S6.00.  Good  money  can  bo  made  nelling  these 
Bibles  amongst  friends,  church  acquaintances,  Sunday 
schools,  bazaars,  etc.  Send  for  a  few  aotl  try  it. 


The  CONJURER'S  CASKET 

m  apparatus  and  Dirtctlonj  for  a  Number  ol  Myilerlout  Trlek* 
Enouoh  lor  an  Entire  Evenlng'a  Entertaipmant 
ANYONE  CAN  DO  THEM 


pearing  Rose,  that,  w 
from  night  at  will;  the  Magi. 

looser 


-,  ,,rl»  <■ 


....  fello-.  _, 
first-rate  t™ckar  j,ncluding  Tho  Di 

a  Wood'. 

Z-  

.  the  Wonderful  Card  Tn 
whenopenc-d  nn  ennri'ly  diffi-r 
Coin  Box  (a  coin  ia 


 and  Ball  Trick 

placing  tht*  hd  has  d: 
pocket);  The  Magi 


iu  u  ,s  ■„  envelope.   ui,u  • 

when^oened'ate  to^^vanfibedMti^  B°*  ","Cv?in  ia  J**'**  ln  the  Httls  wooden  barret,  slid, 

nomination,;  The  famous  Uesmericed  Penny  that  defies  ^towrf^Jl™**, 
io  hand,  nose,  cheek,  wall,  clothing,  etc.);  Tho  Glaas  Goblet  and  Vanish 

len  the  water  h  poured  out  the  coin  has  vanished)""  With 
1      -ions  for  performing  each  trick,  so  that  an; 
•  f  thiMr  friends  or  tbo  public.    Any  bo; 


1>I v  r„-r 


into  a  glaas  of  water,  and  w 
scribed  above  we  send  full  ] 
form  all  the  tricks  to  the  gr- 

with  this  Cabinet  of  Tricks  in  his  possession,  can  oivo  o  porior"ec''.  n  „nmVr','t  r\V,Y  i^V,."r,,'."r"F>%ome'"rei:uia 

magicians.    ResldM  tho  trtcke  contained  in  tn,-  Cabin.-t.  t\rr,  nr.,  t«,m,mv  ol  h.-r  feats  a  

explained  with  full  pnntcd  instructions,  for  whkL    — 

Amnmr  them  nrn  Thn  Mniinn  In  a  PnnI 
Throupl 


 and  illusions  full) 

r  which  yoii  can  easily  make  or  procure  the  recensory  apnaratus 

iT  tLS-  ^.C^'^T^P  Drawn  Card,  Tht-  ll:,i  Trie l.  ,  1  ■>  Kn..ck  a  Tumble, 

 Rubbed  into  Two  To  Find  tho  Number  thought  or  Hrsferloas  Wi  ddllW  RiltS 

r —  m  "tir  i,  ■  e  8Ccr/i5  •LPmonajlli  three  wonderful  stage  tricks,  as  follows;    Tho  Act  of  Crcmat 

nga  Woman,  Walking  on  the  Ceiling  of  n  Room,  and  the  Disappearing  Lady,  together  with  an  article  W 
legcrdemaiD  and  valuable  hints  to  amateur  conjurers,    PRICE  COMPLETE  ONLY  50  CENTS. 

JOHNSON  SMITH  &  CO..  Dept.  E  8,  3224  N.  Halsted  Street,  CHICAGO 

The  Newest  Novelty  Aerial  Balloon 


aiil 


UPWARD,  the  3«-inch  propeller  SPINNING  AROUND  AT  A 
It  IS  a  sTScarul  flieT  that  mokes  the  youngsters  WILD  WITH  JOY. 
rs.  An  Immermely  Interesting  toy.  Price  lOo  oack,  3  for  20o  ppd. 

JOHNSON  SMITH  &  CO.,  Dept.  E  8,  3224  N.  Halsted  Street.  CHICAGO 


"The  Baby"  \B£!SS  Revolver 

A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 
Measure*  but 

"  U  Inches  lon(| 


Tokos  rOQuIar 

.22  calibre  J* 
oartridgoo 

Tho  new  Baby  Double  Aotton  H 


y  lady  should  hav 


ton  and  urn-d  to  l.o  I horougl . I y  opprcclal 
rd  .i'-'-culil.ri)   (MhorO  ciu'rulici  ol .Iji i nnblo  Snywhi.. 
irtridg'-s  from  us  irortridges  can  l,o  i  hipprd  inly  b 


a  six  shots  In  one  losdlng.    T.  _ 
ipld  and  ui.ni.lul.-ly  reli.-il.l*; 


aHeas  PewolYsr  tini  tr^n  pr'"l'j  -cd  to  mee| 

nil Ve rvkc"'' t*r":ri  *nf>  P'a^'^abHltr.     't  'S 
than' 
idea  ,.f  I. 


rnokuiii  li  quilf  Nulf 


bv  egpresBl .  1 

__     -"sold  and  absolutely  reliable;  sin  well  aimed  ahoU* arfbs  fired "in  oi'man* 
seconds.    The  revolver  is  very  we II  e.,i,„i njci...).  v.-nh  <-:>,  nt  r  i.        i.lnK-H  n„ied 
barrel  of  ej-llndcr.  and  it  weighs  only  44  ounres.    The  Prlc*  ot  ih»  p.t-.  Ravo'v«r 
only  09.90,  «ent  by  mail  ooatpald  to  any  addrei JOHNSON  SMITH  *  CO. 

WATCH  CAMERA 

The  moot  wonderful  and  In* 
OOnlous  Comoro  mado 

It  la  but  little  largr-r  than  a 
watch,  which  It  closely  ro- 
eemblcs.  You  can  carry 
tbo  Expo  about  In  your 
pocket  and  take  pic 
lures  without  any  oqo 
being  tbo  wieer. 

One  Cent  a  Picture 

The  Expo  loads  (n  daylight 
v.!>.h  f .  [■■■.■jr.-  fiirni,  coal- 
Ing  2tc,  thus  the  pleUrs  lak- 


QUICK  AS  A 


beaE^  hav-e"bi 
Produces  clea 


...  „.iere  the  Rapid  rire  Laeo  Is 

ted.  The  photos  cosy 
taxged  to  any  alio. 

d  Instantaneous  shutters  t 
weighs  but  Bounces;  nickel  plated, 
fesslonala  the  world  over.    Thoroughly  praci.tr al  — 


Johnson  Smith  &  Co 

This  Pretty 

WITH  PAD 


Co"  Kfi  nUIS.  10  Eipeiurii  15c.  15  Einium,  2U 
O&.OU  lulhir  PocKI  Curving  ClH,  35e. 


Depl 


E  8,3224  N.  Halsted  St.,  Chicago 

RUBBER  STAMP 

AND  INK,  75c 


Here  is  tho  Prettiest  rubber  stamp  you  ever  saw.  At  very 
(rreat  cost  we  havo  had  tliia  design  specially  engraved  t'orour 
customers,  and  it  cannot  bo  obtained  except  thi  <>ugb  us.  The 
design  is  ornamental,  with  floral  decorations,  with  a  beautiful 
dove  in  the  upper  part  conveying  its  message  of  love,  the  de- 
sired name  or  name  and  aililress  being  tastefully  displayed  in 
tbe  center.  With  this  rubber  stamp  you  can  brand  your  letter 
paper,  envelopes,  postala  and  other  stationery,^ and  the  elabo- 
rate and  unique  design  will  he  admired  hy  all.  Placed  upon  the 
outside  of  envelopes,  packages  and  other  mail  matter,  it  en- 
Bures  their  return  to  the  sender  In  the  event  of  non  delivery  for 
any  reason-  It  looks  very  pretty  stamped  on  books,  music, 
photographs,  etc.  With  each  stamp  we  tnclu 'e  a  self-mking 
Btamppad  and  a  bottle  of  ink  for  re-inkirg  the  pad,  and  the 
PRICE  of  (he  COMPLETE  OUTFIT,  to  box.  is  ONLY 
75  CENTS,  POSTPAID. 


r  New 
Vamping 
Card 


PIANO 
PLAY  I NQ 

B?flF5  \==^J  *     No  Teacher  Heeds* 

^ssVfist  sjurprlalnily  Slmpts  Bystsrft- 

_  ..,-glected  their  Uuoical  Education  need  not  despair,  for  witb  tbs> 
I  VAMPING  CARD  iplacine  the-  card  upright  over  the  plane  keys), 
"ipusands  of  Songs.  Ballads,  WolLies,  Rag  Time, 


i  Professional  Musician. 


Cigantic  i  Butter  Beans 

The  New  Edible  Vegetable  Wonder 
Grows  to  an  astonishing  size,  the  Beans 
measuring  from  3  to  6  feet  long  and 

t-eigh.ng  anythmg  from    10   to    lb   lt».  and 
even  more.     One  Bexn  ■■  .ufficieni  lor  a  fam- 
ily (or  iever.1  meal..     V*ry  pol.tsble  and 
The  del.cie 


.rden.  Try  them:  you  wil\  find  them  ih. 
o.t  deliciou.  vegetable  you  h.ve  ere* 
•ted.  Imported  direct.  Unobr.i nable  >!■«■ 
here.  S.mple  patkage  of  Seed,  w.ih  |gl| 
rec.ion.  fo,  cul.,v.tir.g  end  coek.ng.  2Sc, 

istpaid. 

JOHNSON  SMITH  4.  CO.  DEPT  EB  KM  N.  HALSTED  STREET  CHICAGO 


SAFETY  RAZOR 
STROPPER 


SHARPEN -M- ALL 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 
Sharpens  the  Gillette  and  Durham  Duplex  both  edges  at  one  time 
*LSQ  SHARPE\S  THE  GEM  JUNIOR,  EI  ER  READY.  KEEN-KVTTER,  MARK 
CROSS,  CLsIRK,  AVTO^IROP  STAR  (RL  -STEEL,  A  \D  ALL  OTHERS 


The  finest  repairer  for  Ironware,  Agntaware, 
Enamel  ware,  etc.  (Jood  fur  kettles,  pots, pans, 
boilers,  and  every  kind  of  ironware,  also  fas 
tin,  copper,  aluminum,  ice  boxes,  iron  pipes, 
crncka  in  atoves,  broken  china,  porcelain, 
bric-s-brac,  bisque,  crockery,  woodenware,  marble,  etc.  Wili  not  chip,  frr. 
bum, bake  or  boil  out.  THE  MEND  IS  THE  STHoNGKsT  Sh  iT  IN  THE  POT 
Could  not  be  ampler;  juot  mix  the  powder  with  water.  HARDENS  LIKE  IRON. 
Fire-proof,  Water-proof.  You  can  fill  a  big  hole  or  a  small  crack.  Mended  ptaf* 
nln^K-.  r  lhannew.  Replaces  chipped  enamel.  Anyone  can  do  It:  FAILURE  19 
IMPOSSIBLE.    Better  and  easier  Qua  solder.  Tbxcu  eiies,  19  cents.  29  csp»  , 

Johnson  Smith  &  Co.,  Dept.  E8  3224  N.  Halsted  St.,  Chicago 
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SAVE  1/2  -  INSTALL  YOUR  OWN 

PLUMBING  HEATING 

NEW  HARDIN  EASY  WAY  *A^&Xm*  co 


Reduce  the  High  Cost  of  Building 

Plan  and  Install  Your  Own 
Plumbing  and  Heating  System 

Our  new  HARDIN  EASY  WAY  enables  any 
electrician,  carpenter,  contractor,  builder,  or 
farmer  to  easily  install  a  complete,  highest-grade 
plumbing  system.  Forty  years'  experience  sell- 
ing plumbing  and  heating  goods  direct  has  quali- 
fied us  to  supply  material  equipped  with  patented, 
easily-adjustable  connections  that  any  handy  man 
can  install  himself.  Our  method  is  perfect, 
simple  and  easy.  It  will  enable  you  to  save  on 
time,  labor  and  materials.  It  will  reduce  your 
installation  expense  ONE-HALF. 

Send  for  Handy-Man  Book 

This  big,  valuable,  instructive  book  contains  practi- 
cal and  exclusive  information  of  value  to  every  handy 
man.     It  explains  the  new  HARDIN  EASY  WAY  of 
installing;  it  tells  you  in  advance  what  your  plumbing  and  heating  will  cost;  it  gives  you  suggestions  on 
what  fixtures  to  select  and  how  to  install  them. 

This  25  6-page  HANDY-MAN  BOOK  will  help  you  save  money,  time,  material  and  labor,  because  it  will  show  you 
fully  how  to  put  in  your  own  plumbing  and  heating  by  our  new,  modern  and  quick  method.  It  contains  a  complete 
line  of  new  designs  in  guaranteed  plumbing  and  heating  outfits  with  the  latest  improvements,  water  supply  systems, 
sinks,  pipes,  valves,  fittings,  etc.  Over  10,000  different  fixtures  and  supplies  are  illustrated  and  described  in  this 
remarkable  book.     You  can't  afford  to  be  without  it. 

A/r»  ftrnonvo  ^nnyorl  We  nave  spared  no  effort  and  have  gone  to  a  great  expense  to  compile  this  valuable 
iVU  I~,XfJCtli>t;  Lj/JUreU  ^00^  wit^  economy  still  a  national  necessity,  it  would  be  unpatriotic  to  send  this 
expensive  book  broadcast  to  non-interested  parties.  Therefore,  we  request  a  temporary  deposit  for  each  copy  of  25c 
which  we  refund  on  first  order  or  we  send  our  Bargain  Bulletin  Free.  Send  today,  our  easy  method  and  prices  will 
astonish  you. 

1  „i   /  r_    IJ-,/_  P/„_  //    Send  us  a  sketch  or  plan  of  your  plumbing  and  heating  job. 

Let  US  Help  IOU  flan  and  Install  Qur  engineers  wiH  show  you  the  easiest,  cheapest  and  most 
practical  way.     We  furnish  clear  and  easily  understood  plans  FREE.     If  necessary,  we  will  loan  you  the  tools. 


Hardin-Lavin  Hot  Water  Boiler 


CUT-TO-FIT  METHOD 

Even  if  you  intend  to  employ  a  practical  plumber,  your 
big  saving  by  using  our  products  and  "New  Method  will 
surprise  you.  Our  simplified  systems  are  fitted  at  the  fac- 
tory for  the  exact  job  for  which  they  are  intended.  Any 
handy  man  with  a  few  ordinary  tools  can  easily  install  our 
plumbing,  water  supply  systems,  pipeless  furnaces,  hot 
water  or  steam  heating  plant  this  cheap,  easy  way.  No  ex- 
perience required.  We  even  furnish  the  necessary  tools  if 
desired.  Every  fixture  we  ship  is  guaranteed  to  give  satis- 
faction. We  will  replace  without  cost  to  you  any  part  or 
parts   that   prove   defective    or  unsatisfactory. 

40  YEARS  IN  BUSINESS 

at  the  same  address.     $500,000  plants  behind  our  guar- 
antee.     Send    the   attached    coupon    now    for  FREE 
HANDY-MAN   BOOK   and  full  particulars. 


HARDIN-LAVIN  CO. 

4510-20A  Cottage  Grove  Ave.,  Chicago,  111.,  U  S.  A. 


Hardin-Lavin  Water  Supply  System 
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earn  ELECTRICITY 


as  in pmctid 


Electricity 
as  experts 
know  it  - 


RIGHT  before  you  there  is  pictured  a  compact 
set  of  books  which  contains  all  the  information 


you  require  to  advance  to  the  highest  positions  in 
the  world  of  electricity.    No  instruction,  no  con- 
sultation by  correspondence  is  necessary.    The  en- 
tire subject  is  before  you,  clearly  written  and  clearly  illustrated. 

Whether  you  have  spent  years  with  electricity,  or  are  a  mere  be- 
ginner, CROFT'S  LIBRARY  OF  PRACTICAL  ELECTRICITY  will 
enable  you  to  master  modern  practice,  ?.nd  fit  you  quickly  for  one  of 
the  thousands  of  responsible  positions  now  open  to  those  who  are 

properly  trained  in  electricity. 

In  twenty  years'  practice  Terrell  Croft  has  learned 
many  things  about  electricity.  As  apprentice,  as  lineman, 
as  draftsman,  and  finally  as  electrical  engineer  with  the 
Westinghouse  Company,  he  has  learned  the  practical 
man's  wants. 

With  his  own  practical  experience,  and  with  the  co- 
operation of  a  score  of  other  authorities,  he  has  com- 
pleted what  is  considered  the  most  valuable  study  and 
reference  course  ever  attempted. 

No  other  set  of  books  or  course  of  instruction  ever 
adhered  so  closely  to  actual  work.  Nothing  else  of  the 
kind  ever  told  so  vividly  the  story  of  electricity  as 
experts  know  it. 


NOT 
ONE 
CENT 

IN 
ADVANCE 


CROFT'S 
LIBRARY 

PRACTICAL 
ELECTRICITY 

8Vots.-FIexibIy 
bound-3000Pages 
2/00  Illustrations 


Only 

(\  per month 
ffor8months 
/  for  a  complete 
f  electrical 
h*:e  ducat  ion 


McGraw-Hill  Book  Co.,  Inc., 
239  W.  39th  Street, 
New  York,  N.  Y. 
Gentlemen:     The  CROFT  LI- 
BRARY    OF  ELECTRICITY 
reached  me  March  3  and  more 
than  came  up  to  my  expecta- 
tions.   I  have  been  In  the  elec- 
trical business  for  fifteen  years, 
and  know  the  general  run  of 
electrical  books.    Terrell  Croft's 
Library  Is  the  best  I  have  ever 
had  the  pleasure  of  examining. 
Yours  truly, 
EDWARD  T.  HOFF. 
7l3-3rd  Avenue, 
Asbury  Park,  N.  J. 


A SET  of  books  which  covers  the  wide  subject 
of  electricity  completely,  comprehensively 
and  practically  cannot  be  adequately  described, 
therefore  we  extend  to  every  reader  of  this  paper 
an  invitation  to  examine  the  books  absolutely 
free. 

Merely  fill  out  the  coupon  below  and  return  to  us. 
We  will  ship  the  books,  all  charges  prepaid,  for  ten 
days'  free  use.  The  books  are  pocket-size.  Carry 
one  or  two  with  you  to  work,  and  look  them  over 
evenings.  Test  their  usefulness  by  using  them  in 
connection  with  your  work.  Keep  them  ten  full 
days.  Then  return  them  at  our  expense  if  you  think 
they  will  not  enable  you  to  know  electricity  as  experts  know  it. 

Pay  only  $2  per  month  for  eight  months  if  you  are  thoroughly 
pleased. 

This  is  your  opportunity.    Will  you  grasp  it? 


J  tee  SMMi/m/Mm  Ccupcn 


McGraw-Hill  Book  Co.,  Inc. 

239  W.  39th  St.,  New  York 

Gentlemen: — Please  send  me  the  Library  of  Practical  Electricity 
(shipping  charges  prepaid),  for  10  days'  free  examination.  If  satis- 
factory I  will  send  $2  in  ten  days  and  $2  per  month  until  $16  has 
been  paid.  If  not  wanted,  I  will  write  you  for  return  shipping 
instructions. 

Name   

Home  Address   

City  and  State  

Where  Employed   

Occupation   Ex-7-19 
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EDIIOMB 


NE  of  the  most  profound  annual  summer 
mysteries    of    the    twentieth    century — at 
least  to  the  writer — is  our  hot  office  or  our 
hot  home.    We  would  not  think  of  an  un- 
heated  house   or  office   in  the   dead  of 
winter  with  the  temperature  near  the  zero 
point,  but  curiously  enough  we  allow  ourselves  to  suffer 
cruelly  from  the  heat  in  the  summer  time  when  the 
temperature  rages  up  in  the  nineties.    Is  it  not  a  most 
curious  world  in  which  we  In 

We  think  nothing  of  spending  fabulous  sums  in  the 
winter  for  our  coal  supply  in  order  to  keep  warm  and 
comfortable.  But  in  the  summer  we  prefer  to  spend 
nothing  and  suffer  untold  misery  in  consequence.  Babies 
and  grown  up  sick  folk  die  like  flies  by  the  thousands  on 
account  of  the  heat,  while  we  stand  by  helpless,  or 
rather  as  if  we  were  devoid  of  all  intelligence,  while 
the  totally  unnecessary  slaughter  goes  on  incessantly. 
How  our  grandchildren  will  read  with  astonishment 
that  for  decades  human  beings  had  their  houses  piped 
for  heat,  but  had  not  enough  sense  to  run  a  freezing 
solution  or  other  freezing  agent  thru  the  self-same 
pipes  in  the  torrid  summer  days ! 

There  might  be  an  excuse  for  our  criminal  negligence 
if  we  had  not  the  means  at  hand  to  keep  us  cool  and 
comfortable  in  summer.  But  we  really  have  all  the 
means,  all  the  apparatus ;  in  fact,  everything — including 
our  radiators  and  pipes.  But  we  prefer  not  only  to  let 
our  babies  and  our  feeble  old  folk  die  unnecessarily 
every  summer,  but  we  actually  lose  untold  millions  of 
dollars  thru  non-production  when  the  "dog-days"  are 
upon  us.  No  one  can  work  at  his  best  when  the 
mercury  climbs  to  dizzy  heights.  Production,  whether 
mental  or  physical,  slows  down  anywhere  between  forty 
and  eighty  per  cent.  Statistics  prove  it.  Factories  as 
well  as  offices  slow  down  and  just  barely  creep  along. 


Think  of  this  enormous,  incalculable  loss  alone,  not  to 
mention  all  the  physical  suffering  due  to  the  heat. 

Ah,  yes,  we  do  have  our  brave  fans — which,  however, 
do  not  cool  at  all,  but  only  remind  us  how  hot  our 
bodies  are  the  minute  we  are  not  in  the  immediate 
vicinity  of  one  of  these  spinning  monuments  to  our 
stupidity. 

For  our  dear  fans  only  stir  up  the  hot  air  and  the 
dust.  Our  skin,  wet  or  moist  from  perspiration,  meets 
this  stirred  up  air  and  due  to  a  well  known  physical 
phenomenon,  surface  evaporation,  we  experience  a  sense 
of  coolness,  but  the  air  itself  is  not  cooled.  It  is  true 
that  surface  evaporation  produces  cold,  but  in  order  to 
have  it,  it  is  necessary  to  let  the  fans  blow  upon  us,  or 
nearly  so,  and  everyone  knows  this  is  far  from  healthy, 
frequently  producing  severe  colds.  Besides,  as  soon  as 
we  leave  the  fan  our  suffering  from  the  heat  is  all  the 
more  acute. 

Where  is  the  practical  genius  who  will  "study  up" 
on  refrigeration  and  sell  us  a  cheap  refrigerating 
machine  which  we  can  connect  to  our  already  existing 
steam  or  hot  water  radiators  ?  For  the  same  money 
which  we  now  spend  on  fans  we  ought  to  be  able  to 
buy  the  machine.  And  for  the  money  it  costs  to  run 
the  fans  we  can  run  the  refrigerator,  too. 

Hundreds  of  refrigerators  have  been  invented,  but 
the  simplest  and  best  no  doubt  for  our  purpose  is  the 
cold-air  process.  It  is  based  on  the  principle  that  the 
compression  of  air  generates  heat  and  in  its  subsequent 
expansion  absorbs  heat.  The  air  is  first  comprest,  is 
then  past  thru  a  cooler  under  pressure,  after  which  it 
is  expanded  in  a  cylinder.  No  chemicals  are  used  with 
this  system  and  it  possesses  the  very  distinct  advantage 
that  extremely  low  temperatures  are  readily  obtainable. 

H.  Gernsback. 
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El  Taso,  Texas,  Oct.  1,  1917. 
MR.  CHARLES  F.  HAANEL,  St.  Louis.  Mo. 
In  Re  "The  Master  Key." 
My  Dear  Mr.  llaanel :    The  value  of  an  idea  is 
determined   by   its   application.     Pragmatism  has 
long  since  spread  beyond  the  confines  of  Missouri. 
The  world  to-day  insists  on  being  shown. 

The  lash  of  circumstances  and  the  logic  of  events 
are,  more  than  ever,  impelling  men  to  think. 
Whether  an  idea  be  a  new  process  for  picking  cab- 
bages, or  an  old  process  (Kaiserism,  for  instance) 
for  preserving  kings,  we  are  from  Missouri. 

A  philosophy  of  life  having  as  its  base  blind 
optimism;  a  religion  that  won't  work  seven  days  a 
week,  or  a  proposition  that  isn't  practical,  appeals 
to  the  intelligent  not  at  all.  It  is  results  that  we 
want  and  the  acid  test  is:  will  it  work? 

The  Master  Key  qualifies.  It  is  the  most  lucidly 
scientific  statement  of  "Truth"  that  I  have  seen. 
It  reconciles  rationalism  and  religion ;  illumines 
economic  determinism  and  the  materialistic  con- 
ception of  history,  and  is  an  infallible  guide  to 
understanding.  It  contains  in  condensed  form  the 
substance  of  an  entire  library  on  science.  Its 
teaching,  if  consistently  applied,  will  make  a  man 
healthy,  wealthy  and  wise.  Its  distribution  is 
supermissionary  work  in  excelsis.  Those  who  wish 
to  think  intelligently  will  find  it  invaluable- 
Intelligence  rules.  Desire,  intelligently  directed, 
is  a  creative  force  which  automatically  causes  its 
object  to  manifest  on  a  material  plane.  It  is  the 
law.  Let  him  that  hath  an  ear  to  hear,  hear. 
Yours  truly. 

CHAS.  A.  HEARD. 


May  1".,  1918. 

Dear  Mr.  Haanel:  Ever  since  I  have  been  old 
enough  to  read,  I  have  been  reading  metaphysical 
literature.  I  have  waded  ears  deep  through  the 
books  from  all  ages,  all  lands,  all  schools. 

I  have  rejected  tons  of  lies,  oceans  of  miscon- 
ceptions, an  entire  universe  of  false  deductions. 

I  have  found  grains  of  truth  in  mines  of  folly, 
and  worlds  of  truth  in  a  single  grain.  The  pursuit 
was  interesting  in  itself,  and  I  do  not  regret  the 
time  spent  upon  it.  But  it  was  a  genuine  surprise 
to  read  your  Master  Key  System  and  find  within, 
the  essence  of  all  that  I  had  read,  with  much 
more  added  thereto. 

In  this  extraordinary  system  you  have  sifted  the 
true  from  the  false;  you  have  given  in  concrete 
form  all  that  is  worth  while  in  many  schools  of 
philosophy. 

You  have  placed  arcane  truths  into  the  hands  of 
the  uninitiated  as  weapons  they  can  learn  to  use 
without  danger  to  themselves.  I  congratulate  you. 
You  are  doing  mankind  a  service. 

Yours  very  sincerely, 

CHARLES  F.  OURSLER. 
501  Fifth  Avenue,  New  York  City,  N.  Y. 


Detroit,  Mich.,  May  28,  1917. 
Dear  Sir:  The  words,  "Your  world  will  change 
as  if  by  magic,  the  moment  you  realize  the  marvel- 
ous power  within  your  control,"  page  6.  I  have 
underlined.  They  state  a  fact,  a  real  live  fact; 
and  to  me  this  is  the  most  wonderful,  the  most 
important  fact  of  all— that  one  may  put  this  knowl- 
edge to  an  immediate  test,  that  one  may.  after 
learning  of  this  power,  proceed  to  apply  it  with  a 
definite  knowledge  as  to  results. 

W.  M.  HOWE. 


THE  LOWE  OBSERVATORY 
Edgar   Lucien   Larkin,  Director 

Los  Angeles,  Cal.,  Dec.  6,  191G. 
MR.  CHAS.  F.  HAANEL,  St.  Louis,  Mo. 

Dear  Sir:  Your  booklet,  Master  Key.  ought  to 
bo  expanded  into  a  book.  Its  teachings  that  Mind 
is  the  all-dominating  creative  force  is  precisely  in 
line  with  the  wonders  of  the  most  recent  psychology. 
All  persons  having  desks  should  have  this  pamphlet 
thereon.  And  it  would  be  a  fitting  pocket  com- 
panion. 

EDGAR  LUCIEN  LARKIN. 


which  can  unlock  the  secret  chambers 
of  success  and  throw  wide  the  doors 
which  seem  to  bar  men  and  women 
from  the  Treasure  House  of  Nature. 


FREE 


There  is  no  charge  for  "The 
MASTER  KEY,"  It  is  FREE! 


Some  men  and  women  seem  to  attract  success,  power,  wealth, 
health  and  attainment  with  very  little  conscious  effort;  others 
conquer  with  great  difficulty,  still  others  fail  altogether  to  reach 
their  ambitions,  desires  and  ideals.  Why  is  this  so?  Why 
should  some  realize  their  ambitions  easily,  others  with  difficulty, 
and  still  others  not  at  all? 

"The  Master  Key"  will  tell  you  why  and  open  your  eyes  to  the 
great  possibilities  before  you.  No  one  can  read  it  and  not  be 
a  changed  man  or  woman.  None  but  who  will  emerge  from  its 
magic  pages  with  a  firmer  grasp  of  the  future — a  surer  under- 
standing of  what  he  or  she  can  do  and  has  been  all  along  able 
to  do,  but  didn't  know  they  could.  You  are  perhaps  one  of 
these — and  this  key  is  certainly  for  you.  It  will  help  you — 
tell  you  how  to  make  a  real  success  of  your  life,  how  to  lift 
yourself  up,  to  be  more,  to  do  more  and  to  have  more. 

"The  Master  Key"  is  a  key  with  which  many  are  converting 
loss  into  gain,  fear  into  courage,  despair  into  joy,  hope  into 
fruition;  a  key  with  which  many  are  finding  health,  self- 
reliance,  power;  a  key  which  thrills,  fascinates,  carries  conviction, 
understanding,  perception,  inspiration,  the  key  which  is  chang- 
ing the  lives  of  many  and  may  have  an  almost  unbelievable 
influence  upon  your  life. 


(•■■bh  ™  ™»      ■  ^™  — *  mmt 

I   Charles  F.  Haanel,  423  Granite  Bldg.,  St.  Louis,  Mo.  I 

Send  me  the  Master  Key  without  cost  or  obligation  of  any  kind.  I 


Addi 


I 

|    Post  Office   State 


I 

I 
I 

I 
I 
J 


fi^NOTE—  T       rrow ,  today  will  be  yesterday.    Get  your  Master  Key  TODAY  !  NOW  !"®« 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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The  Magic-like  Reliever  of  Pain.  The  Marvel  of  the  Age  for  Rheumatism,  Neuralgia,  Neuritis, 
Arteriosclerosis,  Hemorrhoids,  and  Practically  Every  Other  Ailment  to  Which  Flesh  is  Heir.  A  Wonder- 
ful Beautifier  Too!    Amazing  in  the  Treatment  of  Eczema,  Blackheads,  Wrinkles,  Falling  Hair,  Dandruff, 

and  Every  Other  Faulty  Condition  of  the  Skin  and  Scalp! 

10  DAYS  FREE  IN  YOUR  OWN  HOME 

See  for  yourself  the  miraculous  results  of  Violet-Rays.  Get  the  wonderful  Violetta 
Violet-Ray  Machine  for  10  days'  free  use  in  your  own  home.  Give  yourself  exactly 
the  same  Violet-Ray  treatments  for  which  eminent  physicians  and  beauty  specialists 
charge  big  fees.  Note  the  marvelous  relief  that  comes  even  with  the  first  treatment. 
See  how  you  can  virtually  feel  the  Violet-Rays  reaching  to  the  very  root  and  cause  of 
any  ailment  with  the  great  curative  forces  of  Heat.  Light,  Electric  Energy,  and 
Ozone.  See  too  how  Violet-Rays  youthifles  the  skin,  purifies  the  scalp  and  stimulates 
hair-growth.  Note  above  all  how  refreshing  the  effect  of  Violet-Rays  to  mind  and 
body — how  invigorating  and  vitalizing — how  much  better  you  work,  eat  and  sleep. 
Prove  all  these  benefits  to  yourself  without  obligation.  Try  the  Violetta  for  10  days 
free,  and  if  you  are  not  more  than  amazed  and  delighted,  simply  send  it  back. 


BLEADON-DUN  CO.,  Dept.  2F, 

326  W.  Madison  St.,  Chicago,  111. 

Please  send  me  your  free  book  and  10  days'  free  triy 
offer  on  the  Violet-Ray  Machine.  Also  full  informatio 
as  to  treatment  for  ailments  marked  below. 
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Asthma 
Barbers'  Itch 
Boils 

Blackheads 

Bunions 

Callous 

Chilblains 

Colds 

Corns 

Constipation 
Dandruff 

Deafness 


Earache 

Eczema 

Eye  Diseases 

Headache 

Hay  Fever 

Goitre 

Insomnia 

Lumbago 

Nervousness 

Neuralgia 

Neuritis 

Obesity 


Piles 

Paralysis 

Pimples 

Pyorrhea 

Rheumatism 

Skin  Diseases 

Sore  Thn>at 

Sprains 

Tonsilitis 

Whooping  Cough 

Warts  and  Moles 


Name 


Address  

City   State 


BOOK  FREE 

Write  today  without  fail.  Mail  coupon  or 
just  a  postcard.  Let  us  send  you  our 
beautifully  illustrated  free  book,  describ- 
ing the  Violetta  in  detail.  Read  the 
amazing  phenomena  produced  by  Violet- 
Ray  High  frequency  current.  Why  it 
produces  stimulation  and  sedation.  How 
to  give  spinal  treatments  with  the  Vio- 
letta, how  to  treat  various  ailments, 
including  nervous  troubles,  rheumatism, 
obesity,  hay-fever,  skin  treatments,  facial 
treatments.  With  the  free  book  we  will 
also  send  you  particulars  of  our  special 
free  trial  offer.  Mail  coupon  or  postcard 
now. 

BLEADON  -  DUN  CO. 

Dept.2F326  W.Madison  St., Chicago, III. 

Electrical,  Drug  and  other  Jobbers  and  Dealers : 
Write  us  today  for  our  Co-operative  Selling 
Plan. 


Not  a  Vibrator 


The  Violetta  is  not  a  machine  that  contracts  the 
muscles — it  does  not  shock,  it  does  not  pound  the 
muscles — it  is  absolutely  painless.  Violet  Rays  admin- 
istered by  the  Violetta  are  wonderful  even  for  infants! 

Th/s  advertisement  copyright  ">19,  by  Bleadon-Dun  Co. 
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SAVE  $43 


Now 

*57 


By  Being  Your  Own  Salesman 

Try  the  Oliver  for  Five  Days  at  Our  Expense 


Only  $3.00 
Per  Month 


Do  not  buy  or  rent  any  typewriter  until 
you  know  the  Oliver.     A  five  days'  trial  will 
help  you  decide.     Besides  saving  you  $43,  we 
make  the  payments  easy.    We  ask  no  advance 
payment.    But  merely  $3  per  month  until  the 
$57  is  paid. 

Do  not  confuse  this  offer  with  those  for  second- 
hand or  rebuilt  typewriters.    Our  $57  Oliver  is  our 
brand  new  identical  Model  a,  formerly  priced  at  $100. 
It  has  not  been  changed  in  the  slightest. 

Over  700,000  Sold 

Olivers  are  in  use  all  over  the  world.    Some  of  the  large 
concerns  in  the  United  States  using  Olivers  are:    U.  S.  Steel 
Corporation,  Baldwin  Locomotive  Works,  Nat'l  City  Bank  of 
N.  Y.,  Diamond  Match    Company,    Pennsylvania  Railroad, 
Hart,  Schaffner  &  Marx,  American  Bridge  Company,  Encyclo- 
pedia Britannica,  Otis  Elevator  Company,  Bethlehem  Steel  Com- 
pany, Boston  Elevated  Railways,  N.  Y.  Edison  Company,  and 
host  of  others  of  equal  importance. 

And  thousands  of  Olivers  are  used  by  individuals — every  business  is 
represented  among  our  users.    And  every  profession. 

You  can  depend  on  this  wide  use  of  the  Oliver  as  a  guarantee  of 
its  worth. 


This  Simple  Plan  Makes  It 
Easy  to  Own  an  Oliver 

This  sales  plan  is  a  legacy  of  the  war,  which  taught  us  all  new  economies 
— ones  we  won't  forget. 

By  reorganizing  our  method  of  distribution,  we  were  able  to  make  a 
radical  reduction  in  price. 

We  did  not  change  the  famous  Oliver  an  iota.  The  machine  we  now 
sell  for  $57  is  the  identical  one  formerly  priced  at  $100 — our  latest  and 
best  model. 

During  the  war  we  learned  that  it  was  unnecessary  to  have  great 
numbers  of  travelling  salesmen  and  numerous,  expensive  branch  houses 
throughout  the  country.  We  were  also  able  to  discontinue  many  other 
superfluous,  costly  sales  methods.    You  benefit  by  these  savings. 

Pre-war  extravagances  were  ended.  And  our  plan  of  selling  made 
simpler.  We  send  the  Oliver  to  you  for  free-  trial,  so  that,  you  may 
judge  it,  in  solitude,  without  being  influenced. 

No  Money  Down 

Merely  send  us  the  coupon.    We  ship  an  Oliver  to  you.  Try  it  for  five  days. 
Then,  if  you  agree  that  it  is  the  finest  typewriter  at  any  price,  merely  send  us 
$3  per  month,  until  the  $57  is  paid. 

If  you  do  not  believe  that  this  is  the  greatest  typewriter  opportunity- 
return  the  Oliver  to  us,  express  collect.    We  even  refund  the  outgoing  trans- 
portation charges.     You  have  not  placed  yourself  under  any  obligation 
to  buy. 

When  the  Oliver  comes  to  you,  you  will  admire  its  many  advancements 
all  the  refinements  made  possible  during  24  years  of  typewriter-making. 
A  finer  typewriter  is  impossible. 

The  coupon  below  gives  you  the  opportunity  to  be  your  own  sales- 
man and  save  yourself  $43. 

Note  that  it  brings  EITHER  an  Oliver  for  Free  Trial,  or  further 
information.    Check  it  accordingly. 


No  Finer  Built 


Examine  the  Oliver  carefully.  It  is  built  in  a  model  factory  with 
a  heritage  of  ideals.  Only  the  finest  materials  are  used.  And  this 
accounts  for  the  prolonged  life  of  the  Oliver,  its  durability,  its  inbuilt 
service.  It  is  simplified  in  construction  and  built  to  withstand  the 
hardest  usage.  The  Oliver  in  war  service  proved  its  fine  design  and 
construction. 

You  can't  buy  a  better  typewriter  at  any  price. 

Mail  the  coupon  now  for  either  a  Free  Trial  Oliver  or  further 
information. 


The  Oliver  Typewriter  Company 

67-A  Oliver  Typewriter  Building,  Chicago,  Illinois 

Canadian  Price,  $72 


THE  OLIVER  TYPEWRITER  COMPANY 

(,7- A  Oliver  Typewriter  Building.  Chicago,  111. 

□ Ship  me  a  new  Oliver  Nine  for  five  days  free  inspection  If 
I  keep  it,  I  will  pay  $57  at  the  rate  of  S3  per  month     I  lie 
title  to  remain  in  you  until  fully  paid  for 

My  shipping  point  is  .  ;  

This  does  not  place  me  under  any  obligation  to  buy  If  I  choose 
to  return  the  Oliver  I  will  ship  it  back  at  your  expense  at  the  end 
of  five  days, 

□ Do  not  send  a  machine  until  I  order   it       Mail  me  your 
book  — "The  High  Cost  of  Typewriters  —  The   Keason  and 
the  Remedy  '  your  de  luxe  catalog  and  further  information 


Name  . 


Street  Address 


I 

^^^Occupation  ot 


State 


or  Business. 
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It  contains  the  follow- 
ing 44  chemicals: 

Alum  Ai2(S04)3,  (NH^SOj 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH4)2  COa 
Ammonium  Chloride  (  NH4C1) 
Ammonium  Sulphate 

(NH4)2  S04 
Barium  Chloride  (Bad.) 
Boric  Acid  (HaBOa) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl2) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaSO.,2H,0) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl,) 
Copper  Sulphate  (CuSCX) 
Ferrous  Sulphate  (FeSOi) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

C3Ht,(OH)., 
Hydrochloric  Acid  (HC1) 
Iodine  (I) 

Iron  Chloride  (FeClo) 

Iron  Oxide  (Fe.03) 

Lead  Acetate  Pb  (C.H:,Ol.)l. 

Litmus  Paper 

Magnesium  Carbonate 

(MgC03) 
Manganese  Dioxide  <MnOL.) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCl2) 
Oxalic  Acid  (H2C.,04) 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaBO;) 
Sodium  Carbonate  ( Na  .COa) 
Sodium  Chloride  (NaCi) 
Sodium  Nitrate  (NaNOa) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (NaoSO,) 
Sodium  Sulphite  (NaoSO.i) 
Stannous  Chloride  (SnCl.) 
Sulphate  of  Nickel  <NiS04) 
Sulphate  of  Zinc  (ZnSOj) 
Sulphuric  Acid  (H-..SO,) 
Tin   (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing:  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


"The  Joy  of  Father  and  Boy: 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  kOUTFIT : 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature. This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  dowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $S.OO 

Shipping  Weight  10  lbs. 
(Can  be  shipped  by  Express  only.)     Send  your  order  today  to: 


TRADE  HARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY  morMARK 


See  our  full  page  Ad,  on  page  256  for  Free  Cyclopedia 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Can%u  Be  Given  A  Better  Memory 

In  One  Evening  ? 

It  has  been  done  for  over  a  quarter  of  million  men  and  women  in 
all  walks  of  life — what  they  say  about  their  amazing  experiences 


ABETTER  memory  in  one  evening  It  sounds 
impossible.  Yet  this  is  exactly  what  Mr. 
Roth,  the  world-famous  memory  expert,  has 
done  for  over  a  quarter  of  a  million  men  and 
women — given  them  a  better  memory  in  a  single 
evening ! 

You've  doubtless  seen  Mr.  Roth 
give  his  startling  memory  demon- 
strations in  public.  At  any  rate, 
you've  heard  of  him. 

No  one  denies  that  Mr.  Roth 
himself  has  a  remarkable  memory — 
that  has  been  proved  beyond  ques- 
tion. But  many  people  say  that 
while  Mr.  Roth's  marvelous  memory 
is  beyond  dispute,  it  was  "born  in 
him,"  and  that  it  is  doubtful  if  the 
average  man  or  woman  can  ever 
develop  a  memory  that  approaches 
Mr.  Roth's.  And,  least  of  all,  in 
one  evening  !  A  fair  question,  that. 
So  let  us  see  how  it  works  out  in 
actual  practice. 


"The 
magic.'" 


From  time  to  time  testimonials 
have  been  published  from  enthusi- 
astic users  stating  the  wonderful 
memory  powers  they  have  devel- 
oped by  following  Mr.  Roth's 
method.  Evidence  from  people  who 
have  actually  done  it  is  conclusive. 
And,  in  addition  to  this,  the  pub- 
lishers of  Mr.  Roth's  Memory 
Course  have  offered  to  send  it  on 
five  days'  free  trial.  No  money 
was  asked  for.  The  entire  course 
was  sent  wholly  on  approval.  The 
recipient  was  free  to  test  Mr.  Roth's 
method  for  five  days.  Then  if  he 
found  that  it  had  not  brought  about 
a  remarkable  improvement  in  his 
memory,  he  could  return  the  Course 
and  he  wouldn't  be  out  a  penny. 
An  offer  such  as  this  could  not  have 
been  made  unless  the  Course  would 
do  all  that  was  claimed  for  it. 

Over  a  quarter  of  a  million  Roth 
Memory  Courses  have  been  sent 
out  to  the  general  public — and  paid 
for — on  this  basis.  What  hap- 
pened 1  This — the  publishers  were 
flooded  with  letters  endorsing  the 
Roth  Memory  Course  in  the  highest 
possible  terms.  By  far  the  great 
majority  of  people  paid  for  the 
Course  in  less  than  five  days.  So 
delighted  were  they  with  the  re- 
markable improvement  it  had  made 
in  their  memory,  that  they  were 
eager  to  own  it  at  once. 

If  you  could  drop  into  the  offices 
of  the  publishers  you  would  be 
shown  a  huge  pile  of  enthusiastic 
testimonial  letters  which  would  take  you  days  to 
read.  They  all  tell  the  same  story — amazement  at 
the  wonderful  nature  of  the  Course — enthusiasm 
over  the  marked  improvement  it  has  made  in  weak 
memories— appreciation  of  the  opportunity  to  pos- 


What  they  say: 

"Every  business  man  should 
avail  himself  of  this  wonder- 
ful system  of  Memory  Train- 
ing" G.  L.  Helms, 

Indianapolis.  Ind. 


"I  have  studied  only  the 
first  lesson,  but  it  has  proved 
invaluable." 

R.  II.  Gilford,  Chicago. 


"Worth  thousands  of  dol- 
lars to  anyone  in  business.' 

J.  M.  Thompson, 
Columbus,  O 


"It  has  been  of  such  great 
value  to  me  as  a  lawyer  that 
I  cannot  find  words  to  ex- 
press my  appreciation." 

George  J.  Lemmon, 
Denver,  Col. 


"So  simple  and  fascinating 
that  it  is  play  to  study  it." 
E.  W.  Buckingham,  M.D.. 

Norfolk,  Va. 

"I  am  amazed  at  my  in- 
creased memory  powers  since 
studving  the  first  lesson:" 
Anne  S.  Leach, 
Wytheville.  Va. 


"I  am  thankful  to  have 
your  Course.  It  is  worth 
many'  times  five  dollars." 

Rev.  .T.  A.  Northrup, 
Streator.  111. 


Ralph  D.  Stoddard, 
Cleveland,  O 


"I  was  surprised  to  see  how 
I  improved  my  memory  the 
first  evening." 

M.   J.  Blaekenshop. 
Mohawk.  \V.  Ya. 


"I  find  that  I  can  do  my 
work  much  easier  after  study- 
ing the  first  two  lessons." 

A.   R.  Johnson. 
Palestine.  Texas. 


"It  has  done  wonders  for 
me." 

Arthur  Lippincott,   Erie,  Pa. 


"Wonderftll! — I  would  not 
sell  it  for  any  amount  of 
money."  Ella  Busse, 

State  College.  Pa. 


sess  it — and  surprise  at  the  low  cost  1 

These  thousands  upon  thousands  of  letters  of  ap- 
preciation came  from  Members  of  Congress,  minis- 
ters, doctors,  lawyers,  professors,  teachers,  students, 
managers,  clerks,  stenographers,  bookkeepers,  sales- 
men, factory  executives — men  and  women  in  all 
walks  of  life. 

Here  are  extracts  from  a  few  of 
the  many  thousands  of  letters  re- 
ceived from  users  of  the  Roth 
Memory  Course : 

"You  claim  to  give  'a  better 
memory  in  one  evening.'  You 
ought  to   change    it   to  'one 
hour,'  for  I  improved  my  mem- 
ory 100  per  cent  in  one  hour." 
Many  a  man  who  is  called  upon 
to  speak  in  public  fails  to  get  his 
message  "across"  because  a  weak 
memory  forces  him  to  read  from 
notes.    A   prominent   public  man 
says : 

"I  have  made  a  wonderful 
improvement  in  my  ablility  to 
speak  in  public.  Formerly  I  had 
to  read  from  notes.  Now  I  can 
speak    extemporaneously  and 
get  a  smash  and  drive  in  my 
talk  which  amazes  me  as  much 
as  it  impresses  my  audience." 
Lots   of  people  who  can  think 
keen  thoughts  fail  miserably  when 
it  comes  to  talking  them.  They 
blame  their  lack  of  confidence  and 
a  limited  vocabulary.  In  most  cases 
the  real  cause  is  a  weak  memory. 
An  enthusiast  writes : 

"No   longer  do  I  stammer, 
and  sputter  my  words.   Now  I 
am  looked  upon  as  a  brilliant 
conversationalist,  and  the  Roth 
Memory  Course  did  it." 
Many  a  business  man  is  handi- 
capped because  he  cannot  instantly 
recall    prices,    selling   talks,  and 
other  data  about  his  business.  A 
salesman  says  : 

"I  had  been  trying  to  memo- 
rize a  selling  talk  for  several 
weeks,  but  failed  completely. 
By  applying  Mr.  Roth's  prin- 
ciples I  memorized  it  in  thirty 
minutes." 

The  main  handicap  of  the  young 
man  in  business  is  lack  of  experi- 
ence. Experience  is  largely  a  mat- 
ter of  never  forgetting  facts  and 
experiences  which  apply  to  the  mat- 
ter under  consideration.  A  young 
man  says  : 

"I  have  just  been  promoted 
to  an  important  position  whicli 
I  never  dreamed  of  getting  for 
at  least  five  years.    The  Roth 
Memory  Course  got  me  the  pro- 
motion by  enabling  me  to  in- 
stantly recall  all  the  vital  facts 
and  figures  about  our  business 
which  I  have  ever  learned." 
Educators  by  the  score  write  in 
to    say   that    the    Roth    Memory    Course  should 
be  taught  in  every  school  and  college,  and  that  it 
would  not  only  make  better  students,  but  would 
considerably  shorten  the  period  of  instruction. 
The  father  of  a  little  girl  of  13  says:    "As  a 
result  of  using  Mr.  Roth's  principles  my  little 


system    works  like 


girl's  papers  are  rated  the  highest  in  the  class." 

Students  by  the  dozen  say  that  the  Roth  Memory 
Course  enables  them  to  master  in  a  few  hours 
studies  that  formerly  required  weeks  of  grinding 
elfort. 

One  of  the  greatest  surprises  about  the  Roth 
Memory  Course  is  that  there  is  really  nothing  to 
study  and  no  hard  work  to  do.  It  is  largely  a  ques- 
tion of  following  a  few  simple  principles.  In  one 
hour  you  can  improve  your  memory — in  an  evening 
you  can  easily  double  its  power — and  inside  of  a 
week  you  can  have  a  memory  that  will  surprise  you 
as  well  as  your  friends. 

"I  am  amazed  at  the  simplicity  of  this  won- 
derful work" — "studying  it  is  a  continuous 
pleasure" — "The  system  works  like  magic" — "I 
am  thrilled  by  the  power  the  Course  gives  me" 
— "It  is  as  simple  as  child's  play  and  as  effi- 
cient as  a  filing  cabinet" — expressions  like  these 
have  been  written  in  by  the  score. 
And  the  price  I — 

"The  first  lesson  alone  is  worth  100  times 
$5,"  says  one  enthusiast.  Hundreds  of  people 
have  stated  that  they  would  gladly  have  paid 
many  times  the  price  of  five  dollars.  "I  am 
sending  you  the  money  by  return  mail," — and 
"I've  never  let  go  of  a  'five'  with  so  much 
pleasure,"  says  another. 


You  have  always  wanted  a  "good  memory."  Now 
you  can  have  it.  There  is  no  laborious  study  to 
undertake.  Mr.  Roth  shows  you  that  a  good  memory 
depends  mainly  on  applying  a  few  simple  princi- 
ples which  you  can  learn  in  less  than  thirty  min- 
utes. You  can  master  the  whole  Course  in  a  few 
houre  of  delightful  reading. 

Here  is  what  you  will  find  after  you  apply  Mr.  Rota'a 
simple  principles:  Names  and  faces  will  flash  instantly  to 
your  mind.  Facts  and  figures  which  you  now  forget,  or 
laboriously  write  down,  will  be  on  the  tip  of  your  tongue 
the  instant  you  want  them.  Your  conversational  powers 
will  improve  wonderfully.  The  right  word,  the  right  ex- 
pression, the  right  thought  will  almost  speak  itself  the 
instant  you  want  it.  Never  again  will  you  be  humiliated 
by  saying,  "I  forgot!"  Once  put  a  thing  into  your  mind 
and  it  will  be  there  as  permanently  as  though  etched  in 
steel,  and  as  easily  recalled  as  taking  a  card  out  of  a 
card-index.  Your  mental  powers  will  become  sharper  and 
quicker.  At  all  times  you  will  have  that  keenness  of  mind 
most  men  experienco  only  occasionally.  Y~our  self-confi- 
dence will  increase.  You  will  thrill  with  a  new  sense  of 
power.    Y'ou  will  

But  there's  no  need  to  go  further.  For  you  can  see  for 
yourself,  at  no  cost,  exactly  what  the  Roth  Memory  Course 
will  do  for  you.  Merely  fill  in  and  mail  the  coupon.  Send 
no  money.  The  complete  Course  will  be  sent  to  you  imme- 
diately, all  charges  prepaid.  Examine  it  thoroughly.  Test 
it  in  every  way  you  can  think  of.  Apply  its  simple  prin- 
ciples. Note  the  almost  magical  change  it  brings  about 
in  your  memory. 

Then,  after  you  have  done  this,  if  you  feel  that  you  can 
possibly  afford  to  be  without  the  Roth  Memory  Course, 
send  it  back  and  you  will  owe  nothing  But  if  you  feel, 
as  over  a  quarter  of  a  million  others  have  felt,  that  you 
simpfv  cannot  afford  to  be  without  the  Roth  Memory 
Course,  then  send  only  Ave  dollars  in  full  payment. 

In  one  week  from  today  you  can  have  a  memory  that 
will  thrill  you  with  power  and  amaze  your  friends.  You 
can  do  this  if  you  mail  the  coupon  NOW. 

FREE  EXAMINATION 

Independent  Corporation 

Publishers  of  The  Independent  Weekly 

Dept.  R-l  107,     119  West  40th  Street,     New  York 

Please  send  me  the  Roth  Memory  Course  of  seven 
lessons.  I  will  either  remail  the  course  to  you  with- 
in five  days  after  its  receipt  or  send  you  $5. 

Name   

Address   El.  Exp.  7-19 


You  benefit  by  mentioning  the  ''Electrical  Experimenter 


when  writing  to  advertisers. 
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i  ■  ■  ■  SPECIAL  OFFER  -  -  mi 

To  Experimenter  Publishing  Co.,  231  Fulton  St.,  N.  Y.  ^± 


Name 
Address 


City  State  

We  will  accept  till  July  25th  the  follow 
ing  special  charter  subscription  rates:   A ' 
1  year  $1.25;  2  years  $2.20;  3  years  .W 
$3.00;  5  years  $4.75.    (Add  50c  a  + 
year  for   Canada  &  Foreign.) 
I  enclose  herewith 

$  for  years  charter 

subscription    to  RADIO 
AMATEUR  NEWS.     ^r      1  C/» 
Begin  with  July  issue.  I  3V 

The  Copy 

>  $1.50 
>      A  year 

7Ei9E  #     Canada  and 
Foreign 

j>    $2.00  A  Vear 


VOID 
JULY  25 


SEND 

15c 

FOR 

SAMPLE 

copy 

TO- 
DAY 


It  is  destined  to  become  the  greatest  Radio  mag-  ■ 
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"/  was  astounded  at  my  new  power  over  men  and  women.     People  actually  went  out  of  their  way  to  do  things  for  me — 

they  seemed  EAGER  TO  PLEASE  ME" 

The  Secret  o  f  Making 
People  Like  c\on 

"Getting  people  to  like  you  is  the  quick  road  to  success — it's  more  important  than  ability,"  says  this 

man.    It  surely  did  wonders  for  him.    How  he  does  it — a  simple  method  which  anyone  can  use  instantly 

ALL  the  office  was  talking  about  it  and  we  were  that  made  us  dizzy  to  look  at.    And  offers  of  posi-  are  signs,  as  clearly  and  as  distinctly  as  though 

wondering  which  one  of  us  would  be  the  lucky  tions! — why,   Peters   had   almost  as   many   fancy-  they  were  in  letters  a  foot  high,  which  show  you 

man.  figure  positions  offered  to  him  as  a  dictionary  has  from  one  quick  glance  exactly  what  to  say  and  to 

There   was  an   important   job   to    be   filled — as  words.  do  to  please  them — to  get  them  to  believe  what 

Assistant-to-the-President.    According   to    the   gen-    you  want  them  to  believe — to  think  as  you  think — 

eral  run  of  salaries  in  the  office,  this  one  would  TIT  HAT  I  could  not  get  into  my  mind  was  how  tod°  exactly  what  you  want  them  to  do. 

easily  pay  from  $7,000  to  $10,000  a  year.  VV  a  little,  unassuming,  ordinary-to-look-at  chap  Knowing  these  simple  signs  is  the  whole  secret 

The  main  requisite,  as  we  understood  it,   was  ] ^ jte  peters  could  make  such  an  impression  with  ot  getting  what  you  want  out  of  life — of  making 

striking  personality  and  the  ability  to  meet  even      every  one  especially   with   influential  men.      He  friends,  of  business  and  social  advancement.  Every 

the  biggest  men  in  their  offices,  their  clubs  and  seemed  to  have  an  uncanny  influence  over  people.  great  leader  uses  this  method.  That  is  why  he  is 
their  homes  on  a  basis  of  absolute  equality.  This  f\\e  masterly  Peters  of  today  was  an  altogether  a  leader.  Use  it  yourself  and  you  will  quickly  be- 
the  firm  considered  of  even  more  importance  than  different  man  from  the  commonplace  Peters  I  had  come  a  leader — nothing  can  stop  you.  And  you 
knowledge  of  the  business.  fjrst  met  years  ago  I  could  not  figure  it  out  nor  w'"  want  to  use  it  if  for  no  other  reason  than  to 
  could  the  "other  boys.  protect  yourself  against  others. 

Y~TT  ,         .    .     .   .  ,               ,                 r  ...  One  day  at  luncheon  I  came  right  out  and  asked   
2X^3T  £n  ,n*H   a„   office5  "tS  wl  It  to  Peters  how  he  d,d  !t'   1  ha,f  expected  him  to  evade.  TT7HAT  Peters  told  me  at  luncheon  that  day  was 
sort  gets  around  an  office      The  boys  got  to  B      h     d;d  >t     He  ,  t         ;„  on  th    secret     He  VVthis-    "Get  Dr  Blackford's  "Reading  Character 
picking  the  man  among  themselves.     They  had  the  -j  i__  „,„.  _„t  „f,.;j  tn  j„  ;f  v.,.,,,.,  thfrr  wac  i  o-  ill  .  jj    t  Vj          W'   ■    i.       t  i          j  t j 
choice  all  narrowed  down  to   two  men-Harrison  Slav<f  nTentJ of  room  at  fhe  ton  fwlfht         lu?  ^    T  \S  u    h™  1  'earned  to  do 
and  mvself     That  was  the  wav  T  felt  about  it   too  .£?s  plenty  ot  room  at  the  top.  all  the  remarkable  things  I  have  told  you  about, 
ana  myseit.     l  nat  was  tne  way  i  telt  aDout  it,  too  What  Peters  told  me  acted  on  my  mind  m  exact-  You  have  heard  of  Dr    Blackford    the  Master 
Harrison  was  big  enough  for  the  job.  and  could  ,„  A,.  „._,„  ,.,.,„  ,„  ,„>,«,„  »o.,  ct™H  ™  ,  hill  ,nrf  n.        ,lavc   ,     '                               .  ,      A  , 
undoubtedly  make  a  sucfess  of  it     But  nersonallv  y  the  same  way  as  when  you  stand  on  a  hill  and  Character  analyst.    Many  concerns  will  not  employ 
t  *  i*+t,  +  t  u  a  *u      S            u-      •     i    Perf1na"y-  look  through   binocular   glasses  at   objects   in   the  a  man  without  first  getting  Dr.  Blackford  to  pass 
I  felt  that  I  had  the  edge  on  him  in  lots  of  ways.  f__  Ai^tmri.      Marw  +V,ir,Ss  T  m„iJ  nn)  CP=  k.t...  ul      r                KCL""fc          v"11:*1"'"  'y  ff'" 
\nd  I  was  sure  that  the  firm  knew  it  too  tar  distance.     Many  things  1  could  not  see  before  Dn  him.     Concerns  such  as  Westinghouse  Electric 
Ana  i  was  sure  tnat  tne  nrm  knew  it  too.  suddenly  leaped  into  my  mmd  with  startling  clear-  and  Manufacturing  Company    Baker  Vawter  Corn- 
Never  shall  I  forget  my  thrill  of  pleasure  when  \        '              n(  nn,.,„r  Q„r<r,>rl  thrr-ntrl,  me  c    A  i)          r                   j  „  »u 
the  nresident's  secretary  came  into  mv  office  with  a    ^ '  y  ?  ,nT  sense  ot  power  surged  through  me.  pany,  Scott  Paper  Company  and  many  others  pay 
tne  president  s  secretary  came  into  my  omce  witn  And  I  felt  the  urge  to  put  it  into  action.             ■  Dr  Blackford  large  annual  fees  for  advice  on  deal- 
a  cheery  smile,  looked   at  me  meaningly,   handed  wwt,,„   ,   m™t?i    T   ,I,aC                ,«,™,AaH.  -         'iu  i  ""8C /"uual 

i.  ii  j  *          j      ■  j              t-«            ,             x.  Within   a   month    I    was   getting   remarkable   re-  me  with  human  nature 

me  a  bulletin,  and  said,     Mr.  Frazer.  here  is  the  -„i*.      I  u„a  ,..jj**,u,  h„r„,„r  t,„*„inr      !>,,.:„„.  %          u°   '   .?    j  _      ,  ,  . 

news    about    the    new    Assistant-to-the-President  "  sults'    J  .""a  suddenly  become  popular.     business  So  great  was  the  demand  for  these  services  that 

news    apout   tne    new    Assistant  to  tiit  t  resident.  f  importance  who   had  formerly  given  me  Dr    Blackford  could  not  even  begin  to  fill  all  her 

There  seemed  to  be  a  new  note  of  added  respect  m  ,              „.j  nc                      s,„^/«,r,L  s(,„,„»h  _    r     c    tS     t>i     7  a  u          \  •     j  iS 

her  attitude  toward  me     T  smiled  mv  aimreci-ition  °   ,y  a  nassinS  nod  ot  acquaintance  suddenly  showed  engagements.     So  Dr.  Blackford  has  explained  the 

a^she  left  mv  desk                              appreciation  a  deslre  for  my  fnendshlp.    I  was  invited  into  the  method   in   a   simple   seven-lesson   course  entitled 

A.Ltl  hoA  ™rrf»  ;„tn  ™„  „,.,„  i    \r„„„,  a;a  tt,»  most  select  social  circles.    People — even  strangers  "Reading  Character  at  Sight."    Even  a  half-hour's 

At  last  l  had  come  into  my  own      ^Never  did  the  ..n-,,            ™nt  nf  +v,«ir                Ar.  tYi'^rre  f^r-  j-        r                   i   ui  -n 

sun  shine  so  brisrhtlv  -son  that  morning  and  never  —actually  went  out  ot  their  way  to  do  things  tor  reading  of  this  remarkable  course  will  give  you  an 

sun  snme  so  Drigntiy  ,  s  on  tnat  morning,  ana  never  At  first  j  was  astounded  at  my  new  power  insight  into  human  nature  and  a  power  over  people 

did  it  seem  so  good  to  be  alive!.  These  were  my  oyer          and  women     Not  on,    cf)Ufd  j  get"them  «3  surprise  you 

thoughts  as  I  gazed  out  of  the  window,  seeing  not  t    do     h  t  j  wanted  them  to  do,  but  they  actually  Such  confidence  have  the  publishers  in  Dr  Black- 

the  hurrying  throngs,  but  vivid  pictures  of  my  new  anticipated  my  wishes  and  seemed  eager  to  please  ford"s  Course    "Reading  Character  at  Sight  "  that 

position  flashing  before  me.   And  then  for  a  further  _ .  !r        mi    i  j'i         j  -l?^                   oit,ni,  ui« 

joyous  thrill  I  read  the  bulletin.  It  said,  "Effective  "n„  nf  ntlr  hlV„psf  „1<!tnmpre  haH  ,  grievance  they  W'"  g  ^  ^  In  9  y°U^°n  ?$PIZ™1  Se"d 
TaV,,ia^„  1  Mr  H«„rv  T  p.t.rI  n»„»i,n^  Une  ot  our  D1ggest  customers  had  a  grievance  no  money.  Merely  fill  in  and  mail  the  coupon, 
office  wi  l  Ms'ume  tYe  Ruffes  of  A^istant  to  the  grm.  He  held  off  payment  of  a  big  bill  The  complete  course  will  go  to  you  instantly,  on 
President  at  TheTnme  office  "  assistant  to  the  and  swltched  to  one  of  our  competitors.  I  was  sent  approval,  all  charges  prepaid.  Look  it  over  thor- 
r-resiaenr  at  xne  nome  omce.  t0  see  him  He  met  me  ]ike  a  cornered  tiger  A  oughly.  See  if  it  lives  up  to  the  claims  made  for 
  few  words  and  I  calmed  him.     Inside  of  fifteen  it.    If  you  do  not  want  to  keep  it,  then  return  it, 

PETERS'  Peters' — surely  it  couldn't  be  Peters'  minutes  he  was  showering  me  with  apologies.    He  and  the  transaction  is  closed.    And  if  you  decide  to 

Why    this  fellow   Peters  was  only  a  branch-  gave  me  a  check  in  full  payment,  another  big  order,  keep   it — as   you   surely   will — then   merely  remit 

office  salesman.   .    .    .  Personality!    Why,  he  was  and  promised  to  continue  giving  us  all  his  business.  Five  Dollars  in  full  payment. 

only  five  feet  four  inches  high,  and  had  no  more  1  could  tell  you  dozens  of  similar  instances,  but  Remember,  you  take  no  risk,  you  assume  no  obli- 

personality  than  a  mouse.    Stack  him  up  against  a  they  aU  tell  the  same  story — the  ability  to  make  gation.    The  entire  course  goes  to  you  on  approval, 

big  man  and  he'd  look  and  act  like  an  office  boy.  people  like  you,  believe  what  you  want  them  to  You've  everything  to  gain — nothing  to  lose.  So 

I  knew  Peters  well  and  there  was  nothing  to  him,  believe,  and  to  do  what  you  want  them  to  do.     I  mail  the  coupon  NOW,  while  this  remarkable  offer 

nothing  at  all  take  no  personal  credit  for  what  I  have  done.   All  remains  open. 

January  the  first  came  and  Peters  assumed  his  the  cre<J>t  I  give  to  the  method  Peters  told  me   ,  

new  duties.    All  the  boys  were  openly  hostile  to  about.    W  e  have  told  it  to  lots  of  our  friends  and  FREE  EXAMINATION  COUPON 

him.     Naturally,  I  felt  "very  keenly  about  it,  and  it   has   enabled    them    to    do   just   as  remarkable 

Knt^r  Vm_^not  °U^T7 10  mke  thin8S  as          —  Independent  Corporation 

But  our  open  opposition  didn't  seem  to  bother  T)  UT  YOU  want  to  know  what  method  I  used  to  Publishers  of  the  Independent  Weekly 

reters.   He  went  right  on  with  his  work  and  began  JJ   do   all   these   remarkable   things.     It   is   this:  r  J 

to  make  good.     Soon   I  noticed  that,  despite  my  You  know  that  everyone  doesn't  think  alike.   What  °ept  B-1107,          119  West  40th  Street,  New  York 

feeling  against  him,  I  was  secretly  beginning  to  one  likes  another  dislikes.     What  pleases  one  of-  You  may  send  me  Dr.   Blackford's  Course  of 

admire  him.   He  was  winning  over  the  other  boys,  fends  another.    And  what  offends  one  pleases  an-  seven    lessons    entitled     "Reading    Character  at 

too.   It  wasn't  long  before  we  all  buried  our  little  other.     Well,  there  is  your  cue.     You  can  make  Sight."     I  will   either  remail  the  course  to  you 

hatchets  and  palled  up  with  Peters.  an  instant  hit  with  anyone  if  you  say  the  things  within  five  days  after  its  receipt,  or  send  you  $5 

The  funny  thing  about  it  was  the  big  hit  he  they  want  you  to  say,  and  act  the  way  they  want  in  full  payment  of  the  course, 

made  with  the  people   we  did  business  with.     I  you  to  act.    Do  this  and  they  will  surely  like  you, 

never  saw  anything  like  it.     They  would  come  in  and  believe  in  you,  and  will  go  out  of  their  way  to  Name     

and  write  in  and  telephone  in  to  the  firm  and  PLEASE  YOU.  Address 

praise  Peters  to  the  skies.   They  insisted  on  doing  You  can  do  this  easily  by  knowing  certain  simple 

business  with  him,  and  gave  him  orders  of  a  size  signs.     Written  on  every  man,  woman  and  child   Elec.  Exp.  7-19 
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me  your  64-page  book. 
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Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Eive  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.   Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Special  Automobile  Ignition  Course 

We  have  just  installed  a  special  automobile  ignition  course  for  auto 
mechanics,  garage  men  and  owners.  The  course  covers  completely 
ignition,  starting,  lighting  and  other  electrical  equipment  in  connection 
with  automobiles,  motor  boats,  etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  64-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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ELLO !  hello,  Treasury !"  cried 
the  aviator.  "I  am  now  2,600 
feel  over  you  in  plane  38,070  from 
Boiling  Field."  The  aviation  of- 
ficer then  read  President  Wil- 


M©w  aft  ns  Ooiae 
EDsqplsyiE&edl  ana  Hoa= 

H.  E.  Metcalf,  the  radio  officer  aboard  the 


Washington,  D.  C,  by  the  use  of  the  wire- 
less telephone  and  a  newly  invented  sound 
amplifier ,  which  possesses  great  power. 

The  throng  of  Government  employes,  dis- 
missed for  the  capital's  opening  demonstra- 


Copyriglit.  1919.  by  E.  I'.  Co. 

Thanks  to  the  Remarkable  Developing  of  the  "Loudspeaking"  Wireless  Telephone  in  His  Absence,  President  Wilson  Will  Be  Able  to  Talk 
to  His  Constituents  on  This  Side  of  the  Atlantic  from  Midocean  on  His  Way  Home.  It  is  estimated  that  the  President's  Voice  May  Be 
Heard  by  50,000  Persons  Grouped  About  a  Reproducer  Here,  While  He  Is  Yet  1,000  Miles  at  Sea.  The  New  Wireless  Telephone  Device  Is 
the  Invention  of  Three  San  Francisco  Men — E.  S.  Pridham  (Shown  in  the  Picture),  P.  L.  Jensen  and  O.  B.  Moorehead.  It  Consists  of  an 
Anti-Noise  Transmitter,  Called  a  "Magnavox,"  and  an  Amplifier.  It  was  Used  by  Admiral  Sims  and  Billie  Burke  When  They  Addrest 
15,000  People  on  the  Steps  of  the  United  States  Treasury  Building,  Washington,  D.  C.  Mr.  Pridham,  on  "Victory  Loan  Day,"  April  21,  Per- 
sonally Supervised  the  Demonstration  of  the  Wonderful  New  Anti-Noise  Telephone  That  Made  Telephone  History.  An  Aviator  2,600  Feet 
(One-Half  Mile)  Overhead  Spoke,  With  This  Instrument,  to  15,000  People  Thru  a  "Magnavox"  Amplifier. 


son's  "Victory  Liberty  Loan"  message  by 
wireless,  thru  the  air,  and  concluded  by  bid- 
ding good-bye  to  the  crowd.  Lieutenant 


'plane,  talked  from  an  airplane  flying  2,600 
feet  overhead  to  15,000  persons  assembled 
at  the  southern  steps  of  the  Treasury,  at 


tion  for  the  loan,  cheered  the  President's 
message  as  spoken  thru  the  air  and  enun- 
(Contimted  on  page  281) 
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AS  long  ago  as  1904,  the  author  con- 
/%  ducted  some  experiments  with  a  view 
/  \  to  utilizing  growing  trees  as  an- 
tennae  for  radio-telegraphy  and  dis- 
covered the  efficacy,  in  a  general 
way,  of  using  a  direct  metallic  contact  to 
certain  trees  (principally  eucalyptus)  to  in- 
crease the  audibility  of  radio  signals.  My 
attention  was  first  called  to  this  phenom- 
enon during  the  course 
of  summer  maneuvers 
of  the  Army  at  Camp 
Atascadero,  Calif., 
where,  due  to  the  preva- 
lence of  the  dry  season 
and  the  unusual  char- 
acter of  the  soil,  it  was 
found  that  the  regular 
Army  buzzer  telephone 
and  telegraph  sets  were 
inoperative  with  any 
ordinary  ground  or  earth 
but  became  operative 
when  connected  to  a 
metallic  nail  driven  in 
the  trunk  or  roots  of  a 
live  tree.  This  incident 
led  the  author  to  pursue 
the  s  u  b  j  e  c  t  experi- 
mentally in  the  autumn 
of  1904  continuing  the 
experiments  to  the  range 
of  frequencies  then  em- 
ployed in  radio-teleg- 
raphy. 

Tree  Antennae. 

In  connection  with  the 
organization  and  devel- 
opment of  Transatlantic 
radio  reception,  which 
was  carried  out  during 
the  period  of  the  war  to 
provide  against  the  pos- 
sibility of  the  interrup- 
tion of  the  submarine 
cable  system,  the  Signal 
Corps  established  a  chain 
of  special  receiving  sta- 
tions in  djfferent  parts  of 
the  Unite'd  States  to  copy 
and  record  enemy  and 
Allied  radio  messages 
from  European  stations 
for  the  information  of 
our  Army  General  Staff. 

In  the  prosecution  of 
this  work,  directions 
were  given  to  the  Signal 
Corps  Laboratory  at 
Camp  Alfred  Vail,  Little 
Silver,  N.  J.,  and  also  to 
the  experimental  staff  in 
Washington  to  test  the 
efficiency  of  grozving 
trees    as    receiving  antennae 


Copiedl  Vim  Ts*<e<e 

European    Radio    Signals,    Via    the  Trees. 

It  was  immediately  discovered  that  with 


Signal  Corps  Photo 

The  U.  S.  Signal  Corps  Laboratory  Near  Washington,  D.  C,  Where  Remarkable 
Results  Were  Obtained  Using  Living  Trees  as  Radio  Antennae.  Signals  from 
Europe  and  Other  Countries  Were  Easily  Copied.  Trees  Have  Been  Successfully 
Used  Also  for  Radiophone  Transmission.  Insert  View:  Major  General  George  O. 
Squier,  Inventor  of  "Tree  Wireless." 


in  con- 
nection with  this  service,  using  the  vastly 
superior  technique  and  facilities  now  repre- 
sented in  the  radio  Art  as  compared  with 
the  crude  apparatus  with  which  the  dis- 
covery was  made  in  1904.  With  a  collection 
of  apparatus  representing  the  most  ad- 
vanced state  of  the  radio  Art,  the  problem, 
as  a  war  measure,  was  attacked  anew  and 
has  now  reached  a  point  where  a  very  brief 
outline  of  some  of  the  physical  results  ob- 
tained should  be  presented  in  the  interests 
of  the  development  of  the  Art  in  general. 
Since  the  phenomena  involved  embrace  a 
variety  of  physical  problems  rather  than 
strictly  engineering  ones,  these  data  are 
presented  in  the  hope  that  our  scientists 
may  see  in  the  experiments  some  points  of 
departure  for  further  research. 


the  sensitive  amplifiers  now  in  use  it  was 
possible  to  receive  signals  from  the  prin- 
cipal European  stations  by  simply  laying  a 
small  wire  netting  on  the  ground  beneath 
the  tree  and  connecting  an  insulated  wire 
to  a  nail  driven  in  the  tree  well  within  the 
outline  of  the  tree  top.  See  Fig.  1.  Messages 
having  been  received  from  England,  France, 
Germany  and  Italy. 

This  encouraging  first  result  justified  a 
more  careful  examination  of  the  phenomena 
and  the  most  suitable  arrangement  of  cir- 
cuits for  the  purpose. 

And  Now  the  "Floraphone." 

The  messages  carried  over  this  tree  tele- 
phone and  telegram  system  have  been 
named   by  the   writer.     They  are  to  be 


"floragrams."  The  tree  telephone  is  to  be 
a  "floraphone" ;  the  tree  telegraph  a  "flora- 
graph." 

The  discovery  is  now  announced  after 
experiments  covering  fifteen  years,  begin- 
ning in  California  and  continuing  intermit- 
tently until  the  outbreak  of  the  war,  when 
they  went  forward  with  vigor  as  an  emer- 
gency means  of  communication.  The  sys- 
tem was  utilized  during 
the  war  in  "listening  in" 
on  the  German  radio 
communication. 

The  final  development 
took  place  in  a  small 
portable  laboratory,  pur- 
chased from  a  mail  order 
house,  capable  of  being 
carried  to  any  place  in 
the  woods.  A  group  of 
soldiers,  sleeping  in  the 
house  and  taking  turns  at 
copying  messages,  as- 
sisted the  writer  in  the 
development  of  the  ap- 
paratus. 

Without  entering  into 
the  details  of  these 
preliminary  experiments 
here  it  may  be  said  that 
one  of  the  best  receiving 
arrangements  is  found  to 
be  an  elevated  tree  earth- 
terminal  in  the  upper 
part  of  the  tree  top,  and 
an  earth  consisting  prac- 
tically of  several  short 
pieces  of  INSULATED 
wire,  SEALED  AT 
THE  OUTER  END, 
radiating  out  from  a 
common  center,  and 
buried  a  few  inches  be- 
neath the  surface  of  the 
ground  in  the  neighbor- 
hood of  the  tree.  See 
Fig.  2. 

It  was  soon  found  that 
a  tree-antenna  could  be 
used  efficiently  as  a  mul- 
tiple radio  receiving  set 
over  widely  different 
wave  lengths,  see  Fig. 
3A,  receiving  either  from 
separate  terminals  at  the 
same  (shown  dotted  in 
Fig.  3  A)  or  different 
heights  of  the  tree,  or  in 
series  from  the  same  ter- 
minal.   See  Fig.  3B. 

This  same  type  of  cir- 
cuit was  employed  in  an 
inverse  manner  for  ra- 
dio-telephonic transmit- 
ting  purposes,  altho  the 
experiments  thus  far  have  been  limited  to 
short  distances.  It  was  found  that  2-way 
radio  telephonic  communication  was  easily 
established  with  remarkably  low  values  of 
transmitting  antenna  current.  See  diagram 
of  this  test  illustrated  at  Fig.  4. 

The  flexibility  of  this  arrangement  is  very 
striking.  The  linking  up  of  wire  and  wire- 
less methods  was  found  to  be  both  con- 
venient and  efficient.  Radio-telephonic  mes- 
sages from  airplanes  were  readily  received 
by  the  tree-antenna  arrangement  and  trans- 
ferred thence  to  the  wire  system  of  the 
city  of  Washington  and  finally  received  at 
any  point  desired.    See  Fig.  5. 

Furthermore,   radio-telephonic  transmis- 
sion thru  the  tree-antenna  was  received  by 
{Continued  on  page  271) 
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Dashing  Thru  the  Night  With  Flames  Spouting  from  Their  Exhaust  Pipes,  and  Propellers  Whirling,  Shoot  These  Captive  Airplanes  With 
Their  Joy-Seeking  Passengers.    The  Latest  Idea  in  the  Summer's  Pleasure  Grounds.    The  "Bronx  Exposition  Amusement  Park,"  in  New 
York  City,  Will  Feature  This  Diversion.    It  Gives  All  the  Thrills  of  a  Real  Ride  in  an  Airplane. 


THE  restless  feeling  that  comes  to 
everyone  at  the  first  sign  of  spring — 
the  trees  budding,  birds  returning 
from  the  South  and  gaily  announc- 
ing the  rise  of  the  sun  each  morn — 
stirs  the  blood  of  every  man,  woman  and 
child,  the  young  or  old,  and  makes  them 
want  to  get  out  into  the  great  outdoors. 
Those  who  are  not  able  to  go  far  away  into 
the  hills,  mountains  and  seashore  for  ex- 
tended periods  to  cure  this  "spring  fever" 
must  needs  find  some  attraction  nearer 
home.  The  average  person  dwelling  in  the 
city  in  the  little  cigar  boxes  we  are  wont 
to  call  apartments  finds  himself  cramped 
for  room.  It  is  like  the  old  story  of  the 
dog  who  was  forced  to  wag  his  tail  up 
and  down,  instead  of  sideways.  He  had  to 
wag  it  up  and  down  because  the  walls  of 
the  apartment  were  too  close  together  and 
he  could  not  wag  it  any  other  way. 

Enterprising  business  men  have  found  a 
solution  for  the  everyday  worker  and  his 
family,  by  bringing  within  easy  reach 
amusement  parks  and  seaside  resorts,  where 
he  may  either  spend  a  week  with  his  family 
or  have  his  family  there  during  the  week 
and  be  able  to  go  there  himself  in  the  eve- 
nings after  he  is  thru  with  the  business  of 
the  day,  and  also  on  Saturdays  and  Sun- 
days. Principal  among  these  resorts,  one 
rather  new  and  practically  in  its  infancy, 
but  rapidly  growing,  is  the  Bronx  Exposi- 
tion Amusement  Park,  within  the  boundary 
of  New  York  City. 


Just  a  short  time  ago,  in  visiting  the 
grounds,  you  could  hear  the  hammering 
and  sawing  of  carpenters,  the  concrete  mix- 
ers running,  steel  and  structural  workers 
on  the  job,  and  general  signs  of  activity. 
To  the  layman  this  work  has  always  proven 
of  great  interest,  but  so  few  have  the  op- 
portunity of  witnessing  these  gigantic  build- 
ings rise  as  if  from  nothing.  Usually  un- 
der cover  in  great  secrecy,  these  surprises 
are  manufactured.  On  the  opening  da}',  the 
great  crowds  of  visitors  come  to  gasp  in 
astonishment  at  the  amazing  array  of 
amusement  devices,  both  old  and  new,  de- 
vised and  evolved  during  the  long  winter 
slumber  between  seasons. 

This  year  we  have  what  is  perhaps  the 
largest,  greatest  and  most  spectacular  de- 
vice ever  before  shown  to  the  public.  In 
the  many  years  of  fairs,  expositions  and 
amusement  parks,  gone  by,  we  have  never 
before  witnest  a  most  startling  affair  than 
that  of  the  "Captive  Airplane"  complete  in 
every  detail,  spouting  flames  from  its  ex- 
hausts, and  the  whirring  of  the  propeller, 
mounting  higher  and  higher  into  the 
heavens,  and  then  shutting  off  its  power, 
in  a  series  of  dips  taking  away  one's  breath, 
gradually  coming  back  to  the  starting  point. 
This  device,  which  has  never  been  tried  out 
before,  even  in  the  model  form,  is  being 
constructed  from  plans  evolved  as  the  work 
progresses,  and  has  every  possibility  of  be- 
coming a  success.  There  will  be  several 
machines  which  will  consist  of  the  regular 


airplane  body,  wings  and  necessary  stays. 
In  addition  there  will  be  a  motor  attached 
to  the  propeller.  This  motor  and  propeller 
will  be  more  for  attraction  and  sensation 
than  actual  driving  power.  The  cars  them- 
selves will  travel  on  a  monorail  track 
driven  by  electric  power  taken  thru  a  con- 
tact shoe  to  the  rail  and  back  to  the  motors 
underneath  the  car.  This  machine  will 
start  from  a  height  of  about  5  feet  above 
the  ground  and  gradually  rises  over  a  steep 
incline  several  hundred  feet  over  the  tops 
of  the  amusement  buildings,  and,  arrived  at 
the  top,  the  power  will  be  shut  off,  when 
the  car  will  begin  its  dizzy  descent  of  the 
many  loops  of  monorail  track.  Death  defy- 
ing, some  people  might  say,  but  so  scientifi- 
cally and  carefully  is  this  device  con- 
structed that  there  is  not  the  least  bit  of 
danger  to  any  of  the  sixteen  passengers  in 
the  car.  Most  glorious  will  be  the  spectacle 
at  night  when  the  many  lights  of  the  park 
and  searchlights  will  play  upon  the  snort- 
ing monster  of  the  air  as  it  carries  its  load 
of  pleasure-seekers  on  its-  startling  trip  thru 
the  clouds,  for  then  it  will  present  the  true 
airplane  appearance,  as  no  track  will  be 
visible.  It  will  give  an  effect  far  greater 
than  can  ever  be  shown  in  our  illustration. 

Approximately  175,000  feet  of  lumber 
will  go  into  the  making  of  this  new  air- 
plane railway.  The  railway  itself  from 
start  to  finish  will  be  3,200  feet  in  length, 
each  car  carrying  sixteen  persons.  The 
(Continued  on  page  244) 
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F  we  could  learn  what  food  the  oyster 
really  needs,  we  could  then  raise  better 
crops  of  this  highly  delicious  and  edible 
sea  food.  Not  being  possest  of  any 
supernatural  powers,  we  must  resort  to 


tins  wlfoeim  Ihe  ©s^s 


ingenious  contrivances  to  aid  him  in  gather- 
ing a  fund  of  information  as  to  the 
oyster's  routine,  particular  stress  being 
made  on  what  he  normally  eats,  and  the 
effects  that  certain  foods  will  have  when 
fed  to  the  bivalves.  In  this  way  a  method 
may  be  determined  from  these  notes  where- 
by we  can  grow  and  breed  a  bigger  and 
better  oyster.  One  of  the  principal  devices 
used  in  these  experiments  is  what  is  known 
as  a  standard  recorder,  which  consists  of 
a  drum  with  a  cylinder  mount- 
ed on  it,  and  a  cross-sectioned 
chart  paper,  on  which  the  oys- 
ter records  its  various  minute 
movements.    To  the  oyster  it- 


sued  in  their  bulletins,  they  have  found  that 
many  of  the  tricks  of  the  oysterman  have 
robbed  the  oyster  of  much  of  its  nutritive 
value.  Another  factor  is  the  danger  from 
disease  infection  in  the  waters  which  are 
saturated  with  filth  from  city  sewers.  Pro- 
fessor Nelson  is  now  conducting  experi- 
ments to  collect  a  fund  of  definite  knowl- 
edge of  the  oyster's  dietary  requisites.  From 
these  records  a  meth-  od  will  be  de- 

vised whereby  nonr-  I  ishmcnt  will  be 
more  easily  and  I     cheaply  procur- 


Professor  Thurlow  C.  Nelson,  Who  Is  Making  a  Scientific  Study  of  the 
Oyster.    He  Is  Here  Seen  Wiring  an  Oyster  Preparatory  to  Feeding  It. 
See  Recording  Apparatus  at  Right. 


Scientific  Apparatus  Which   Notifies  Prof.   Nelson  When 
the  Oyster  Is  Feeding  and  Records  the  Movement  of  Its 
Shell.     Electricity   Actuates  the  Instrument. 


some  crude  means,  mechanical  or  electri- 
cal, for  determining  the  environment  fac- 
tors and  the  foods  which  are  best  suited  to 
the  oyster.  This  field  up  to  a  short  time 
ago  had  not;  been  investigated  to  any 
appreciable  extent.  Heretofore,  the  growth 
of  the  oyster  had  been  left  mostly  to 
fishermen,  who,  in  raising  these  oysters  in 
the  oyster  beds,  had  not  been  doing  all  that 
was  best  for  them,  causing  illness  and  even 
deaths  in  many  instances  by  poisoning  in 
one  form  or  another  thru  eating  oysters 
which  had  possibly  reposed  in  sewage  or 
other  polluted  waters. 

It  remained  for  Professor  Thurlow  C. 

Professor  of  Zo- 


Nelson,  Assistant 
ology  at  the  State 
Jersey,  to  open  up 
tory  in  the  midst 
beds  at  Tucker- 
perform  a  series 
and  studies  on  the 
mine  how  best  to 
each  season.  Pro- 
fitted  out  a  house- 
Harbor,  provided 


University  of  New 
a  research  labora- 
of  the  oyster 
ton,  N .  J . ,  to 
of  experiments 
oyster  to  deter- 
raise  a  better  crop 
fessor  Nelson  has 
boat  in  Little  Egg 
with  a  number  of 


How  the  Electric  Wire  Is  Attached  to 
 an  Oyster's  Shell. 


self  a  wire  is  attached,  which  is  connected 
to  the  indicator.  When  the  oyster  opens, 
the  movement  of  the  shell  closes  an  elec- 
tric circuit.  The  indicator  or  recorder  then 
functions,  and  the  observer  can  read  on 
the  drum  the  time  that  it  takes  to  open, 
how  long  it  remains  open,  and  when  the 
shell  closes  again ! 

With  the  closing  of  this  electric  circuit, 
a  bell  rings  notifying  the  attendant  that  the 
oyster  is  displaying  some  activity.  By 
means  of  this  apparatus  it  will  be  possible 
to  determine  the  time,  day  or  night,  that 
the  oyster  feeds,  the  frequency  of  these 
periods  and  their  duration  and  the  kind  of 
food  that  is  consumed  over  any  period. 
Just  what  kinds  may  be  learned  by  remov- 
ing the  oyster  from  this  apparatus  and 
noting  its  weight  after  a  period 
of  treatment,  the  weight  before 
going  under  the  treatment  be- 
ing also  carefully  noted.  A 
microscopic  examination  of  the 
stomach  is  then  made  which 
shows  the  contents  before  as- 
similation. The  rate  of  growth 
can  also  be  studied  in  connec- 
tion with  the  effects  of  artificial 
feeding.  It  is  a  generally  ac- 
cepted fact  that  it  requires 
three  seasons  before  an  oyster 
reaches  market  maturity.  It 
therefore  becomes  obvious  that 
any  reduction  of  this  period 
will  result  in  many  advantages 
to  the  oyster  grower,  and  also 
it  will  mean  cheaper  oysters  to 
the  consumer,  with  less  chance 
of  getting  typhoid  fever.  The 
U.  S.  Government  has  con- 
ducted many  experiments  with 
oysters  in  different  bodies  of 
water.    According  to  data  is- 


able.  The  natural  flavor  variety  of  oyster 
will  again  be  restored,  and  the  drinking 
process  now  used  among  dealers  will  be 
abandoned. 

The  drinking  or  plumping  fraud  as  prac- 
tised on  consumers  hoaxes  the  uninformed 
into  the  belief  that  the  resulting  bloated 
whiteness  of  the  bivalves  is  a  mark  of  par- 
excellence.  As  a  matter  of  fact,  the  oyster 
so  treated  loses  the  greater  part  of  its 
flavor,  and  due  to  conditions  under  which 
the  trick  is  carried  on,  there  is  the  like- 
lihood of  its  being  laden  with  germs,  which 
may  cause  serious  illness  and  in  many 
cases  death.  Thousands  of  cases  of  typhoid 
fever  and  various  other  stomach  and  in- 
testinal troubles  result  from  the  con- 
{Continncd  on  page  244) 
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of  the  Oyster — Just  Think,  Fellow- Banquet- 
Wonderful  Machinery  of  Nature  We  Devour 
in  Every  Oyster  Cocktail. 
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At  Last — Sportsmen — an  Electrified  Bowling  Alley.  No  Score  Keepers,  no  Pin  Boys.  Just  "Sh 
Ball  Down  the  Alley.    The  "Play"  is  indicated  on  the  Lamp  Indicator  Board  as  Here  Show 

Pins  Are  Self  -  Resetting. 


HATS  off  to  a  Milwaukee  electrician, 
Max  A.  Drews,  who  has  at  last  come 
to  the  rescue  of  the  sporting  man, 
who  wonders  what  science  is  anyway,  with 
an  up-to-date  electrified  bonding  alley.  Who 
bowls?    The    answer    is — everybody,  in 


America.  So,  as  we  are  all  interested  in 
bowling,  let  us  take  a  look  at  the  wonder- 
ful invention  which  Mr.  Drews  has  solved 
and  perfected,  which  makes  it  possible  at 
last  to  bowl  all  by  your  lonesome  self  in 
your  bomb-proof  bowling  alley  down  in 


the  basement  of  your  country 
castle,  without  the  bother  of  pin 
boys.  _  In  this  twentieth  century 
electrified  bowling  alley  de  Luxe, 
all  the  ''hits"  are  chalked  up  on  an 
electric  lamp  score-board,  auto- 
matically— the  pins  all  reset  them- 
selves— and  the  balls,  after  having 
wrought  more  or  less  terrible 
havoc  among  the  pin  brigade  re- 
turn, thru  a  gravity  conduit,  to 
the  bowler's  position  at  the  front 
of  the  bowling  alley. 

The  details  have  been  worked 
out  very  carefully,  indeed,  by  the 
inventor,  so  that  any  regular  bowl- 
ing play  is  correctly  registered  on 
the  electric-lamp  score-board. 

The  pins  are  cleverly  arranged 
and  consist  of  a  solid  upper  mem- 
ber and  a  canvas  or  other  flexible 
flap  for  the  lower  member,  as  the 
detail  illustration  shftws.  Gen- 
erally speaking,  there  are  three 
electrical  contacts  and  actuating 
fingers  arranged  on  each  pin,  one 
in  the  center,  and  one  at  either 
side.  In  the  general  illustration 
a  ball  is  shown  just  passing  under 
the  front  pin  of  the  set.  It  will 
*  be  noted  how  it  passes  easily  under 
the  upper  rigid  portion  of  the  pin 
and  presses  the  flap  backwards, 
without  being  checked  in  its  on- 
ward travel.  When  the  ball,  how- 
ever, passes  under  the  stationary- 
half  of  the  pin,  one  of  the  three 
electrical  contact  pins  is  pushed 
upward,  and  in  doing  so  it  ac- 
tuates a  rocker  arm  fastened  on 
the  cross-wise  plates  supporting 
the  pins,  which  in  turn  connects, 
thru  a  wire  link,  with  one  of  a 
battery  of  switches  at  the  rear  of 
the  alley,  all  in  the  manner  ap- 
parent. The  rear  ball  pocket  of 
the  alley  is  tapered  so  that  all  of 
the  balls,  after  they  have  struck 
the  padded  cushion,  move  toward 
the  conduit  opening,  thru  which 
conduit  they  travel  under  the  effect  of 
gravity  back  to  the  bowling  pit  at  the  front 
of  the  alley.  The  lamp  score-board  is  ar- 
ranged in  the  formation  of  the  pin  set-up, 
as  the  illustration  shows.  It  represents  one 
of  the  cleverest  devices  ever  brought  out. 


oot"  the 
The 


Sawing 

THE  accompanying  illustration  shows  a 
remarkable  inserted  tooth  saw,  de- 
veloped at  Pittsburgh,  Penna.  In  the 
photograph  may  be  seen  an  84-inch  diam- 
eter inserted  tooth  saw  blade,  with  plate  1 
inch  thick,  and  a  width  of  kerf  \l/2  by  5/16 
inches,  having  a  weight  of  2,000  lbs.,  cutting 
a  35-inch  diameter  ingot  of  31  carbon  steel, 
weighing  74,000  lbs. !  Some  of  these  saws 
are  made  as  large  as  90  inches  in  diameter. 

It  may  be  stated  that  these  inserted  tooth 
saw  blades  are  extensively  used  for  cutting 
ingots,  bars,  forgings,  castings,  rails  and 
structural  shapes  and  are  made  for  arbor 
or  sprocket  drive  machines. 

It  is  claimed  that  this  design  permits 
the  use  of  more  teeth  than  any  other  in- 
serted tooth  blade,  and  light  sections  of 
material  can  be  cut  more  rapidly  than  with 
solid  blades,  as  the  rigid  construction  will 
withstand  a  heavier  feed.  The  body  of 
these  blades  is  made  of  hardened  vanadium 
alloy  tool  steel,  in  the  grooved  slots  of 
which  are  inserted  the  best  of  high-speed 
steel  cutters,  treated  suitably  for  all  classes 
of  metal  cutting.  The  teeth  are  secured  by 
interchangeable  tool  steel  wedges  and  are 
adjusted  from  the  bottom  by  hex-head  brass 
screws  to  obtain  correct  height  when  as- 
sembling. (Continued  on  page  250) 


Sawing  a  74,000  Pound  Steel  Ingot  in  Half  with  a  Cold  Saw.  The  Saw  is  Motor 
Saw  Teeth  Never  Touch  the  Steel — the  Air  Comprest  in  Front  of  the  Teeth  Does 
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Typewriting  inn  sum 


The  photograph  herewith  demonstrates 
how  the  warring  countries  of  Europe  are 
fast  adapting  themselves  to  peacetime  pur- 
suits, in  sport,  pleasure  and  business.  This 
illustration  shows  what  was  formerly  a 
powerful  French  bombing  plane  converted 
into  a  business  man's  traveling  plane,  and 
fitted  with  an  up-to-date  office,  including  a 
typewriter.  Many  business  men  of  today 
do  not  lose  even  a  moment's  time,  once  they 
leave  their  home  for  the  office,  and  have 
typewriters  fitted  in  their  automobile.  One 


The  Photograph  Herewith  Shows  How  a  Pow- 
erful French  Bombing  Plane  of  Large  Size 
Was  Converted,  After  the  Signing  of  the 
Armistice,  Into  a  Model  Business  Man's 
Plane.  In  the  Spacious  Cabin  of  the  Plane 
There  Is  Ample  Room  for  a  Desk  and  a 
Typewriter,  and  the  Business  Man  May  Carry 
His  Secretary  With  Him.  The  Cock-pit  Here 
Shown  Is  for  Passengers,  and  Is  Separate 
From  the  Pilot's  Compartment. 


of  the  leading  New  York  newspaper  edi- 
tors, Arthur  Brisbane,  has  a  typewriter 
fitted  in  his  car,  and  makes  the  trip  from 
his  home  night  and  morning  with  his  ever- 
ready  "mill"  at  his  side,  in  the  event  that 
he  may  wish  to  dash  off  a  new  editorial 
inspiration  before  it  has  flown  away — un- 
registered. The  same  idea  of  recording 
thoughts  on  the  wing,  as  it  were,  holds  as 
well  for  business  men  as  for  authors  and 
editors.  Not  only  this,  but  in  the  spacious 
airplane  cock-pit  here  shown,  the  business 
man  using  such  a  modern  conveyance  to  or 
from  business  can  carry  his  secretary  along. 


.ecordiiijg  Galvanometer  and.  Tuamina  For 


An  ingenious  recording  galvanometer  and 
tuning  fork  timer,  as  used  by  the  U.  S. 
Signal  Corps,  is  shown  in  the  photograph 
herewith.  The  recording  galvanometer  em- 
ploys a  paper  tape,  especially  prepared  by 
a  chemical  process,  on  which  the  light  image 
reflected  from  the  galvanometer  mirror  is 
photographically  recorded,  and  the  tape  is 
afterward  past  thru  a  chemical  bath,  which 
develops  the  image,  similar  to  the  usual 
photo  printing  method.  Wherever  accurate 
measurements  have  to  be  made  by  means 
of  such  a  recording  device,  in  which  the 
fluctuations  of  an  electric  current  are  to  be 
recorded  in  the  form  of  an  undulating  or 
wavy  line,  running  along  the  recording  tape, 
it  becomes  necessary  to  accurately  space 
off  the  tape,  so  that  the  time  period  of  each 
current  variation  can  be  readily  determined, 
such  as  cycles  per  second,  the  interruptions 


of  a  circuit  per  second,  its  frequency,  etc. 

To  solve  this  problem,  use  is  here  made 
of  a  simple  and  yet  extremely  accurate 
timer  in  the  form  of  a  musical  tuning  fork. 
It  is  w-ell  known  that  when  such  a  fork  is 
struck  by  a  wooden  hammer,  that  it  vibrates 
with  a  certain  musical  note,  depending  upon 
the  length  of  the  fork  and  its  other  physi- 
cal dimensions.  This  is  the  principle  upon 
which  the  tuning  fork  timer,  which  has 
helped  to  solve  many  of  Uncle  Sam's  intri- 
cate wire  problems  in  electricity,  operates. 
To  one  leg  of  the  vibrating  tuning  fork 
there  is  attached  an  electrical  contact  which 
controls  a  second  light  image  in  front  of  the 
moving  tape  and  at  regular  time  intervals, 
this  auxiliary  timing  circuit  is  closed  so  as 
to  give  spots  of  light  on  the  paper  tape  at 
definite  intervals,  so  that  it  becomes  a  sim- 
ple matter  to  determine  just  how  many  pul- 


The  Accompanying 
Photograph  Shows  an 
Ingenious  Recording 
Galvanometer  and  Elec- 
tric Tuning  Fork  Timer 
as  Used  by  the  U.  S. 
Signal  Corps  In  Study- 
ing the  Velocity  of 
Sound  of  Large  Guns 
and  for  Other  Purposes 
Connected  with  Harbor 
and  Coast  Defence.  The 
Recording  Galvanome- 
ter Employs  a  Paper 
Tape  Prepared  by  a 
Special  Process.  On 
Which  the  Light  Image 
Reflected  from  the  Mov- 
ing Galvanometer  is 
Photographically  Re- 
corded. The  Paper 
Tape  Is  Afterward  Past 
Thru  a  Chemical  Bath 
Which  Develops  the 
Image  in  the  Same 
Manner  as  Photo- 
graphic Prints  Are  Ex- 
posed and  Developed. 
The  Tuning  Fork  Car- 
ries an  Electrical  Con- 
tact On  One  of  Its 
Prongs,  and  It  Is 
Caused  to  Vibrate  at  a 
Constant  Period  by  an 
Electromagnet  Placed 
Between  the  Prongs, 
the  Circuit  of  Which  is 
Opened  and  Closed  by 
the  Vibration  of  the 
Fork  Itself. 


l'koto  (Q  by  Tress  Illustrating  Service 


sations  of  the  galvanometer  string,  and  in 
turn  the  current  passing  thru  it,  have  taken 
place  in  a  given  space  of  time.  These  tun- 
ing fork  timers  are  electrically  operated  in 
a  very  ingenious  manner.  The  electromag- 
net is  placed  between  the  limbs  of  the  tun- 
ing fork,  and  by  means  of  a  contact  placed 
on  one  of  the  limbs,  the  magnetic  circuit  is 
made  and  broken  many  times  per  second, 
in  exactly  the  same  manner  as  the  move- 
ment of  ordinary  vibrating  bell  functions. 

The  electrical  tuning  fork  timer,  as  here 
described,  has  been  used  during  the  war  in 
solving  difficult  problems  in  connection  with 
harbor  and  coast-defense  work,  etc.  The 
accurate  periodic  timing  and  the  closing 
and  opening  of  an  electric  circuit  by  this 
form  of  device,  have  proven  very  useful  in 
many  acoustic  or  sound  problems  on  which 
they  were  engaged  to.  the  scientists  connected 
with  the  Naval  Advisory  Board  and  the 
National  Research  Council,  which  covered 
the  recording  of  sounds  from  coast  defense 
and  warship  guns  over  considerable  dis- 
tances for  the  purpose  of  determining  by 
sound  ranging  the  distance  at  which  a  gun 
was  located  when  it  was  fired,  etc.  Also 
much  study  was  carried  on  during  the  war 
on  the  behavior  and  performance  of  various 
calibres  of  guns  by  detecting  sound  and 
other  resultant  characteristics  whenever  the 
gun  was  fired.  In  such  work  as  this,  the 
apparatus  here  shown,  or  similar  apparatu?, 
proved  very  useful,  and  in  fact  invaluable. 

The  United  States  Signal  Corps  Labo- 
ratory developed  a  great  many  new  and 
novel  instruments  during  the  war.  Some 
of  these  were  not  only  ingenious  and  radi- 
cally new  both  in  conception  and  design, 
but  marked  a  new  era  -in  scientific  appa- 
ratus, especially  that  class  of  instruments 
which  would  lend  themselves  to  use  in  the 
field  where  it  is  usually  considered  impos- 
sible to  design  an  instrument  of  extremely 
sensitive  nature,  which  will  possess  the 
proper  qualities  of  high  sensitivity  and 
ruggedness  so  as  to  withstand  rough  usage. 
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The  powerful  wireless  telephone  and  telegraph  plant  at  New  Brunswick,  N.  J.,  described  in  full  detail  by  an  engineer  who  visited 
the  plant — Why  "N.  F.  F."  (New  Brunswick's  call)  called  "P.  O.  Z."  (Nauen,  Germany),  in  war  time — How  the  voice  of  Secretary 
of  the  Navy  Daniels  zuas  wafted  thru  space  over  2,000  miles  by  wireless  to  President  Wilson,  on  board  the  "George  Washington"  in 
Brest  Harbor,  France — How  the  voice  starts  with  an  initial  energy  of  one  one-thousandth  zvatt,  which  is  amplified  and  boosted  thru 
marvelous  apparatus  until  it  leaps  forth  from  the  32-wire,  mile-long  antenna  intensified  100,000,000  times,  with  the  power  of  270  horses 
or  2,700  men,  a  great,  turbulent,  seething  mass  of  noiseless  electrical  energy,  which  shoots  thru  the  earth  and  air  at  a  speed  of  186,000 
miles  per  second!    A  modern  express  train,  traveling  at  a  mile  a  minute,  is  like  the  loivly  snail  by  comparison. 


WITH  the  outbreak  of  war  an  im- 
penetrable curtain  of  censorship 
was  dropt  between  the  public 
and  many  of  the  world's  activities. 
But,  at  fever  heat,  like  the  stage 
hands  in  the  cosmic  theatre,  the  world's 
scientists  and  inventors  have  been  surpass- 
ing themselves  in  setting  the  stage  for  the 
showing  of  a  new  scene. 

The  Curtain  Rises. 

Now  the  curtain  begins  to  rise  on  this 
new  scene  which  will  tell  us  a  romantic 
story  of  accomplishment,  out-rivalling  the 
imagination  of  a  Jules  Verne.  It  discloses 
a  great  transoceanic  wireless  telegraph  sta- 
tion, providing  daily  communications  direct 
to  our  armies,  with  our  Allies  in  London, 
Rome  and  Paris — and,  what  is  most  sur- 
prising of  all,  our  communication  direct  to 
Germany. 

Late  in  October,  1917,  the  Washington 
key  which  actuates  the  great  wireless  sta- 
tion in  New  Brunswick,  N.  J.,  clicked  off 


This  translated  from  the  telegraph  code 

into  the  alphabet  reads  : 

P  —  O  —  Z  -  DE  —  N  —  F  —  F 
And  then  in  quick  succession  : — 
"POZ— POZ— POZ—  de  — NFF — NFF — 

XFF" 

This  fairly  electrified  the  men  in  the  sta- 
tion :  "Washington  is  calling  Germany 
direct"  — SOMETHING  EXTRAORDI- 
NARY ! ! ! 

"POZ"  is  the  call  for  the  Nauen  station 
in  the  outskirts  of  Berlin,  and  "de  NFF" 
meant  "from  New  Brunswick,  U.  S.  A." 
Thus  all  diplomatic  precedents  had  been 
shattered  by  direct  communication  between 
two  nations  at  war !  Shortly  the  message 
came  from  Nauen  that  they  were  in  receipt 
of  the  call,  and  according  to  gossip  the 
German  operator  said,  "Your  signals  are 
fine,  old  man." 

Then  followed  the  historic  note  of  Presi- 
dent Wilson  demanding  the  abdication  of 
the  Kaiser,  stating  that  the  American  Gov- 
ernment will  not  negotiate  with  any  but  the 
German  people  direct.  So,  from  the  very 
beginning,  the  negotiations  leading  up  to 


the  armistice  were  conducted  thru  the  New 
Brunswick,  N.  J.,  Naval  Radio  Station. 

Other  achievements  of  this  station  are 
numerous ;  out  of  44,640  minutes  in  the 
month  of  January,  1919,  the  New  Bruns- 
wick station  in  the  41,961  minutes  of  its 
operation  rendered  some  of  the  following 
services : 

First — Every  day  New  Brunswick  com- 
municated with  San  Francisco  and  San 
Diego,  Cal. 

Second — Every  day  New  Brunswick  corn- 


One  of  the  Gigantic  Tuning  Coils  Used  on 
the  "Multiple  Tuned  Antenna"  Devised 
by  Mr.  Alexanderson,  the  Engineer  Who 
Developed  Trans- Atlantic  Radiophony  to 
a  Practical  Basis. 


municated  with  Admiral  Sims'  flagship  in 
British  waters. 

Third — Every  day  New  Brunswick  sig- 
nals are  received  in  Paris,  Rome  and  Wales. 

Fourth — So  clear  are  these  signals  that 
the  ordinary  receiving  sets  on  battleships  in 
various  parts  of  the  world  get  these  mes- 
sages. It  has  been  frequently  reported  that 
the  small  portable  field  sets  in  France  have 
received    the    New    Brunswick  messages. 

Fifth — For  practically  a  year  a  daily  In- 
ternational Press  service  was  transmitted 
thru  this  station  ;  thereby  making  American 
opinion  known  all  over  the  world — particu- 
larly among  Germany's  dissatisfied  allies. 

Sixth — Secretary  Daniels  "spoke"  to 
President  Wilson  thru  the  New  Brunswick 
station  while  on  board  the  George  Washing- 
ton in  the  middle  of  the  Atlantic  Ocean. 

Seventh — And  the  wireless  telegraph  of 
the  "George  Washington"  receives  New 
Brunswick  messages  continually  and  keeps 
President  Wilson  informed  of  world  and 
home  events  while  on  the  high  seas. 

Such  is  the  work  done  by  this  station. 

Here  is  the  stage-set,  the  curtain  of 
censorship  lifts  still  higher  and  discloses 
the  station.  A  country  road  which  swings 
in  close  to  the  Raritan  River,  which  paral- 
lels the  old  Delaware  and  Raritan  canal. 
Two  old-fashioned  canal  boats  are  being 
towed  by  three  mules.  They  suggest  the 
days  of  hoop-skirted  ladies  in  1812,  with 
ardent  gallants  in  knee  breeches  and  silk 
stockings  dancing  attendance  and  quad- 
rilles. The  effect  is  heightened  by  the 
stooped  old  gray-haired  driver,  trudging 
thru  the  red  mud  beside  the  horses. 

In  the  distance  are  seen  the  thirteen  giant 
400-foot  steel  towers  of  the  U.  S.  Naval 
Radio  Station  piercing  the  sky — their  in- 
sulators glistening  in  the  Spring  morning's 
sun. 

What  a  contrast — the  most  powerful 
radio  station  in  the  New  World,  flashing 
messages  thru  the  skies  to  our  armies_  in 
Europe,  and  the  old  canal  boat  passing 
close  to  the  weird  building.  A  century  and 
a  half  stretched  its  wonderful  history  be- 
tween that  old  unpainted  barge  and  this 
modest  red  brick  building  bristling  with 
(Continued  on  page  262) 


July,  1919 


ELECTRICAL  EXPERIMENTER 


211 


212 


ELECTRICAL  EXPERIMENTER 


July,  1919 


By  JEFFETR.S0H  WEILILHAMSOM 


A PRACTICALLY  unlimited  range 
for  the  voices  of  orators  address- 
ing outdoor  crowds  is  now  made 
possible  by  the  introduction  of  what 
is  called  the  loud  speaking  tele- 
phone. This  device  was  used  by  speakers 
thruout  the  recent  Victory  Liberty  Loan 
Campaign  at  "Victory  Way"  in  New  York 
City.  "Victory  Way"  was  a  section  of 
Park  Avenue,  five  blocks  in  length,  just 
north  of  the  Grand  Central  Terminal.  It 
had  been  specially  decorated  and  otherwise 
elaborately  fitted  up  as  a  "show  place" 
which  was  meant  to  be  the  center  of  out- 


But  the  range  of  the  loud  speaker  is  prac- 
tically limitless.  The  farther  in  any  direc- 
tion your  audience  extends,  the  more  tele- 
phone receivers  of  the  loud  speaker  variety 
you  use.  The  size  of  the  audience  does  not 
matter  if  the  orator  speaks  clearly  and  dis- 
tinctly, and  an  orator  is  not  an  orator  un- 
less he  does  so  speak. 

Mrs.  Carter  Glass,  wife  of  the  Secretary 
of  the  Treasury  in  Washington,  D.  C,  was 
the  principal  speaker  at  the  opening  cere- 
monies of  "Mothers  and  Wives  Day"  at 
"Victory  Way."  Mrs.  Glass  spoke  over  the 
long-distance  telephone   from  the  Capitol 


"Hello,"  came  the  message  from  Lieu- 
tenant Gilbert  Douglas  in  the  airship. 

"Hello,"  was  the  answer  from  the  speak- 
ers' platform,  while  every  person  on  the 
Park  Avenue  plaza  hurried  to  join  one  of 
the  groups  under  the  receivers. 

"We  hope  every  man  and  women  in 
'Victory  Way'  will  buy  a  Victory  Note," 
was  Lieutenant  Douglas's  parting  message 
as  the  great  aircraft  turned  her  course 
homeward. 

It  is  not  necessary  for  the  orator  to  be 
in  front  of  his  audience.  He  can  be  hun- 
dreds of  miles  away  and  yet  be  heard  dis- 


How  Phonograph  Was  Used  to 
Talk  Thru  Amplifier  and  Loud- 
Speaking  Telephones. 


View  of  "Victory  Way"  and  Some  of  the  Loud- 
Speaking  Telephones  Suspended  On  Wires. 


door  activities  on  behalf  of  the  sale  of  Vic- 
tory Notes.  Each  day  several  programs 
were  presented  at  the  "Way"  and  by  means 
of  the  loud  speaker  the  orators  and  musical 
entertainers  were  distinctly  heard  at  all 
parts  of  the  "Way,"  regardless  of  the  fact 
that  the  line  of  fire  of  the  voice  of  the 
average  orator  normally  is  only  about 
eighty  feet.  In  other  words,  without  the 
loud  speaker,  the  average  orator  could  con- 
vey his  ideas  at  a  closely  packed  outdoor 
meeting  to  only  about  five  thousand  per- 
sons. The  loud  speaker,  with  its  five-block 
range,  made  it  possible  for  tens  of  thou- 
sands of  people  to  hear  the  voices  of  the 
speakers  intelligently. 


and  her  words  were  distinctly  transmitted 
to  every  person  on  the  "Way"  by  means  of 
the  great  receivers  hung  at  intervals  over 
the  heads  of  the  crowd.  Mrs.  Glass  was 
followed  by  Mrs.  Vincent  Astor,  who  spoke 
from  the  platform  at  "Victory  Way"  into 
the  transmitter,  which  carried  her  words 
to  every  woman  in  the  crowd. 

The  crowds  in  "Victory  Way"  were 
thrilled  one  night  by  speeches  from  officers 
in  the  Great  Naval  Dirigible  34,  which  flew 
over  the  Way  from  the  station  at  Rockaway 
Point.  The  words  of  the  man  in  the  air 
were  carried  distinctly  to  the  waiting 
throngs  thru  the  receivers  of  the  wireless 
telephones  overhead. 


tinctly.  For  instance,  each  day  the  crowds 
on  "Victory  Way"  heard  at  least  one  ad- 
dress transmitted  from  Washington.  Among 
these  speakers  were  Secretary  of  War  New- 
ton D.  Baker,  General  Peyton  C.  March, 
and  other  high  governmental  officials.  And 
at  the  close  of  their  addresses  the  speakers 
in  Washington  were  able  to  hear  the  ap- 
plause of  the  New  York  crowds  at  "Vic- 
tory Way."  Also,  a  message  delivered  by 
wireless  telephone  from  the  U.  S.  Dirigible 
C-4,  of  the  Rockaway  Naval  Air  Station, 
as  it  hovered  five  thousand  feet  high  over 
the  East  River,  was  transmitted  to  all  parts 
of  "Victory  Way"  by  means  of  the  loud 
(Continued  on  page  255) 
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Another  Fine  Crash  at  an  Illinois  Flying  Field.   'Plane  Fell  200  Feet  While  Piloted  by  Student 
Aviator.    It  Turned  Over  After  Landing.   Photo  Frank  Hall. 
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TRANS-ATLANTIC  flying  has  been 
a  dream  among  aeronautical  enthusi- 
asts  for  many 
years,  and  we  of  the 
present  generation 
are  indeed  fortunate  in 
seeing  this  great  feat  of 
aerial  engineering  and  ex- 
ploitation carried  to  a  suc- 
cessful conclusion  by  the 
U.  S.  Naval  seaplane 
NC-4.  At  the  same  time 
we  cannot  help  but  pause 
and  give  honor  to  Lieut. 
Harry  G.  Hawker,  the 
daring  young  English  pilot 
who  undertook  to  fly  the 
Atlantic  Ocean  over  a 
course  which  was  not  even 
covered  by  the  regular 
ocean  steamships,  let  alone 
marked  by  even  a  single 
English  naval  or  other 
ship.  Hawker  demon- 
strated that  he  had  un- 
limited faith  in  his  ma- 
chine, which  was  shared 
by  his  navigator,  Lieut. 
Commander  McKenzie 
Grieve,  R.  N.  This  trip 
as  planned  averaged  from 
1850  to  2000  miles,  and 
was  to  have  required  from 
22  to  26  hours  of  flight. 

In  considering  the  trans- 
Atlantic  flight  we  are, 
after  a  little  philosophizing 
on  the  subject,  bound  to 
be  confronted  with  the 
three  principal  methods  of 
crossing  such  a  great  span 
as  this,  i.e.,  with  respect  to 
the  type  of  machine  which 
should  be  employed.  The 
U.  S.  Navy  has  shown  that 
its  undoubted  faith  in  the 
large  pontoon  form  of 
seaplane  was  based  on 
sound  logic  and  correct 
scientific  design.  As  an 
example  of  the  efficiency 
of  this  type  of  flier  for 
such  form  of  travel  over 
vast  water  distances,  the 
NC-3  has  shown  that  it 
can  land  on  the  ocean 
and  stand  considerable 
■buffeting  about  without 
sinking  for  several  days. 


WEHFE 

"ypes  off  T 


a§-!! 


Pilot  ond  nay /gator 
seats  in  cockpit  <>, 

•/^ 
\ 

\ 


Single  Rolls-Royce 
Engine  -  sso  H? 
Fuel  corned  340 
gallons  gasoline 


Water  tight y  I 
fuselage  "  .'   Discorded  after 

Exhaust  lead  backj  storting,  speed 
to  prei/ent  fire  "      t/ien  let  m  p  n. 

Lieut  fffflKEftS  Sopwith  Land  Plane  with  Detachable  Running  Gear 


'\Sstrids  forlonding 
^Trigger  cafcn 


NC  seaplanes  had  4  Liberty  engines, 
and  could  fly  on  s  engines 


Buoyant  Pontoon 
orooat  carrying 
crew. 


Nacelle 
Corrying  engine 
(one  or  more) 

The  'SiMlMt  ir/rn  Pontoon  fop  Landing  or  Traveling  on  5ea.  Such  as  U.S.'lLC'  class. 


Tail  ona  rudder 


Dirigible  So/toon  filled 
/rift?  non-/nflom  motile 
"HELIUM "gas 


2  engines  ond  prope/fers, 
one  on  eacn  side  of  gondola. 
■^..Gondola  or  boat  preferably; 
closed  in  for  corrying  crew. 


The  /deal  Way  to  Fly  Jc/?c?ss  The  Ocean  //v  a  Motor  Driven 
Dirigible  The U.S.Maval  Dir/6/ble  05 Flew /ooo miles  Ferfectly  From 
New-Yomk  to  St.  Johns. 


The  Three  Principal  Forms  of  Aircraft  Proposed  for  Trans-Atlantic  Flight, 


Let  us  take  up  the  three  distinct  types  of 
aircraft  suitable  for  trans-Atlantic  flight, 
each  of  which  has  been  or 
soon  will  be  tried  for 
bringing  the  Old  and  New 
Worlds  closer  together. 
The  first  type  we  will  con- 
sider principally  because  it 
seems  to  have  a  slight 
chance  of  carrying  its  pas- 
sengers safely  across  the 
2000  miles  of  watery  deep, 
is  that  employed  by  Haw- 
ker and  his  navigator, 
Grieve.  Lieut.  Hawker's 
airplane  was,  to  begin 
with,  of  the  land-going 
type  and  not  adapted  in 
any  way  to  oversea  travel. 
Many  people  have  asked 
why  he  should  have  ever 
thought  of  starting  out 
with  a  'plane  of  this  type 
on  such  a  long  and  haz- 
ardous trip  over  the  vast 
ocean  span,  on  the  great- 
est aerial  feat  ever  at- 
tempted in  the  history  of 
flight  by  man.  The  rea- 
son for  choosing  this  form 
of  'plane  was,  primarily, 
that  he  was  thoroly  famil- 
iar with  it  from  consider- 
able war  experience  in 
Europe,  and  also  there 
was  no  useless  weight  be- 
ing carried  such  as  is  oc- 
casioned when  any  form 
of  pontoon  is  attached. 
Lieut.  Hawker  had  the 
right  theoretical  idea,  but 
he  carried  it  too  far,  it 
would  seem  to  us  now. 
Not  only  did  he  choose  a 
land-type  'plane,  but  he 
had  the  under-running 
gear,  comprising  the  cradle 
and  wheels  on  which  the 
'plane  traveled  over  the 
ground  in  starting,  special- 
ly arranged  with  a  trig- 
ger release  device,  so  that 
once  he  got  in  the  air  and 
started  oceanward  he 
could,  by  the  pull  of  a 
lever,  disengage  the  run- 
ning gear  so  as  to  reduce 
the  weight  of  the  'plane 
{Continued  on  page  245) 
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1.    Asteroids  and  How  They  Are  Dis- 
covered. 

ONE  is  apt  to  picture  the  asteroid 
seeker  painstakingly  sweeping  the 
heavens  with  his  telescope  to  dis- 
cover a  new  asteroid  or  comet.  As 
a  matter  of  fact  astronomers  spend 
very  little  time  searching  for  new  asteroids 
or  comets  these  days  when  so  many  other 
problems  are  demanding  attention.  These 
heavenly  bodies  are  now  visually  picked  up 
photographically. 

The  comets  are  always  welcome  and  in- 
teresting visitors,  the  discovery  of  a  new 
asteroid  is  not  apt  to  arouse  any  marked 
enthusiasm  in  the  astronomer's  heart,  de- 
spite the  fact  that  occasionally  an  asteroid 
has  turned  out  to  be  an  important  tho  tiny 
member  of  the  sun's  family — as,  for  in- 
stance, Eros,  an  asteroid  only  a  few  miles 
in  diameter  that  comes  within  thirteen  mil- 
lion miles  of  earth  at 
times  and  therefore  fur- 
nishes  a  very  valuable 
means  for  determining 
the  distance  of  the  earth 
from  the  sun.  Approxi- 
mately one  thousand  as- 
teroids have  now  been 
discovered,  and  to  name 
and  keep  track  of  these 
troublesome  little  mem- 
bers of  the  sun's  family 
is  a  tremendous  task, 
especially  since  they  are 
subject  to  so  many  per- 
turbations  from  the 
larger  members  of  the  sun's  family,  in  par- 
ticular Jupiter.  It  is  only  the  hope  of  find- 
ing out  a  few  valuable  facts  from  the  ex- 
ceptional asteroids  that  keeps  the  astrono- 


Of  the  U.  S.  Naval  Observatory 
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mers  at  the  task  of  caring  for  this  trouble- 
some family  of  asteroids. 

If  a  photographic  plate  is  fastened  to 
the  eye  end  of  a  telescope  and  the  sidereal 
clock  work  of  the  telescope  started  so  that 
the  telescope  will  follow  the  stars,  the  stars 
will  be  immovable  in  the  field  and  their 
images  will  be  sharp  points  of  light  on  the 
plate,  but  any  object  within  the  field  of 
view  that  is  moving  relative  to  the  earth 
will  leave  a  short  trail  of  light  on  the  plate 
owing  to  its  motion  during  the  period  of 
the  exposure  of  the  plate,  which  is  usually 
two  or  three  hours. 

Practically  all  asteroids  and  all  periodic 
comets   whose   returns   are   predicted  are 


FOR  the  past  year  Mrs.  Lewis  has  presented  a  series  of  very  fine  astronomical 
articles  to  the  ELECTRICAL  EXPERIMENTER.    We  are  happy  to  say  that 
we  have  renewed  our  arrangement  with  Mrs.  Lewis  for  another  year,  and  we 
believe  that  our  readers  will  welcome  the  announcement. 

In  the  past  Mrs.  Lewis  has  written  a  monthly  article  covering  only  one  sub- 
ject. For  the  coming  year,  this  arrangement  will  be  slightly  changed,  and  we  will 
endeavor  to  shoiv  every  month  a  variety  of  articles — "Astronomical  Facts  for  All." 
In  addition  to  this,  we  have  opened  a  Question  and  Answer  department  which  is 
starting  in  the  present  issue.  We  invite  our  readers  to  send  in  their  questions  on 
astronomical  subjects  which  Mrs.  Lewis  will  answer  monthly. — EDITOR. 


discovered  by  this  method.  Whether  the 
body  is  a  faint  comet  or  an  asteroid,  addi- 
tional plates  and  an  approximate  computa- 
tion of  its  path  will  decide. 


The  four  largest  asteroids,  Ceres,  Pollas, 
Vesta  and  Juno,  are  respectively  485,  304, 
243  and  118  miles  in  diameter.  These  are 
the  values  found  by  Barnard  as  a  result  of 
measurements  with  the  36-inch  telescope  of 
the  Lick  Observatory.  A  few  more  of  the 
asteroids  may  exceed  one  hundred  miles  in 
diameter,  but  the  great  majority  are  sim- 
ply huge  rocks  five  miles  or  less  in  diam- 
eter. These  small  bodies  have  such  a  weak 
gravitational  attraction  that  they  are  un- 
able to  hold  an  atmosphere  and  as  a  result 
there  can  be  no  form  of  life,  either  animal 
or  vegetable,  on  even  the  largest  of  them. 

Various  estimates  have  been  made  of  the 
total  mass  and  bulk  of  the  asteroids.  Their 
average  density  has  been  estimated  as  about 
equal  to  that  of  the  earth's  surface  crust 
The  great  mathematician  and  astronomer, 
Leverrier,  the  discoverer  of  Neptune,  proved 
that  the  total  mass  of  matter  between  the 
orbits  of  Mars  and  Jupi- 
Mnoon  ter,  where  the  asteroids 
are  to  be  found,  could 
not  exceed  one-fourth  of 
the  earth's  mass,  and 
later  computations  re- 
duced this  to  one-one 
hundred  and  fifteenth  of 
the  earth's  mass.  As 
the  combined  mass  of  all 
the  asteroids  so  far  dis- 
covered falls  far  below 
this  value  there  are  prob- 
ably thousands  of  small 
^ ™ ^™  asteroids  still  undiscov- 
ered, tho  it  is  very  un- 
likely that  any  asteroid  whose  diameter 
exceeds  one  hundred  miles  has  escaped  de- 
tection. 

As  the  mass  of  Mars  is  about  one-tenth 
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and  the  mass  of  Mercury  about  five  one- 
hundredths  that  of  the  earth,  it  is  evident 
that  all  the  asteroids  combined  could  not 
furnish  enough  material  to  fashion  a  planet 
that  would  approach  even  the  smallest  of 
all  the  planets,  Mercury,  in  size. 

The  orbits  of  the  asteroids  differ  greatly 
in  size  and  form  and  in  inclination  to  the 
ecliptic.  Some  are  almost  perfect  circles, 
others  greatly  elongated  ellipses.  Their  in- 
clinations to  the  plane  of  the  earth's  orbit 
vary  from  zero  to  thirty-five  degrees.  In 
this  respect  they  differ  greatly  from  the 
orbits  of  the  planets  which  lie  very  nearly 
in  the  same  plane. 

It  has  been  suggested  that  variability  in 
the  light  of  many  of  the  asteroids  may  be 
due  to  a  difference  in  the  reflecting  power 
of  different  portions  of  their  surface  or  to 
irregularities  of  form.  Unlike  the  major 
planets,  the  asteroids  are  not  spheres  but 
simply  jagged  rocks,  huge  mountains  hurt- 
ling thru  space,  whirling  round  and  round 
on  their  axes  as  they  journey  about  the 
sun.  Possibly,  as  some  have  suggested, 
they  may  be  the  larger  fragments  of  pe- 
riodic comets  of  unusual  size  that  have  in 
the  course  of  ages  been  shorn  of  their 
appendages.  This  might  account  for  the 
suspected  existence  of  double  or  multiple 
asteroids,  in  which  two  or  more  of  these 
huge  rocks  are  grouped  so 
closely  together  as  to  appear  as 
one  in  the  telescope.  This 
would  also  account  for  the 
variability  in  the  light  of  some 
of  the  asteroids. 

2.  Shooting  Stars. 

HOOTING    stars"    is  an 

|5  unfortunate  name  for  the 
small  masses,  weighing 
usually  only  a  few  ounces,  that 
enter  the  earth's  atmosphere 
from  outer  space,  are  ignited  by 
friction  with  the  atmosphere, 
glow  brightly  for  a  few  brief 
seconds  and  then  fall  to  the  sur- 
face in  the  form  of  dust. 

It  has  been  estimated  that 
shooting  stars  or  meteors,  as  they 
are  more  fittingly  called,  enter 
the  earth's  atmosphere  by  the 
millions  every  day,  only  a  very 
small  percentage  of  them  being 
visible  to  the  naked  eye  at  any 
one  place.  They  fall  by  day  and 
by  night,  over  land  and  sea,  in 
polar  regions  and  in  the  tropics. 
The  snowy  wastes  of  the  far 
north  are  dusted  with  the  ashes 
of  shooting  stars  that  have  been 
consumed  by  friction  with  the 
earth's  atmosphere,  which  they 
enter  at  a  speed  varying  from 
ten  to  forty  miles  a  second. 

Astronomers  quite  frequently 
observe  meteoric  particles  in- 
visible to  the  naked  eye,  flitting 
across  the  field  of  the  telescope. 

Some  of  the  larger  of  these  masses 
weigh  several  pounds,  in  rarer  instances 
even  several  hundred  pounds.  They  are 
thus  referred  to  as  meteorites  or  fire-balls. 
These  are  not  entirely  consumed  by  fric- 
tion with  the  earth's  atmosphere,  but  after 
traveling  with  loud  reports  and  explosions 
a  distance  of  many  miles,  fall  to  the  earth's 
surface. 

Comets,  it  is 
generally  believed, 
disintegrate  grad- 
ually into  swarms 
of  meteors  and 
the  earth  and 
other  planets  are 
constantly  encoun- 
tering these  frag- 
mentary particles 
in  their  journeys 
around  the  sun. 
Periodic  swarms 
are  encountered  at 


This  Shows  How  Asteroids  Are  Discovered, 
Not  Thru  the  Telescope,  But  on  the  Photo- 
graphic Plate.  The  Stars  Standing  Still, 
Any  White  Streak  Left  on  the  Plate  Must  of 
Necessity  Be  Either  a  Planet  or  a  Comet. 

certain  definite  times  of  the  year  whenever 
the  earth's  path  crosses  the  paths  of  these 
disintegrated  comets. 

The  study  of  the  origin  and  nature  of 
meteors  forms  a  most  interesting  branch  of 


Showing  Where  the  Orbits  of  Several  Thousand  Asteroids  (Planet- 
oids) Are  Located.  Their  Orbits  Take  in  the  Intermediate  Space 
Between  That  of  Jupiter  and  Mars.  These  Little  Planets  Vary  in 
Size  from  Three  Miles  to  485  Miles  in  Diameter.  There  Are  Un- 
doubtedly a  Great  Many  Thousands  Also  of  Even  Smaller  Diameter 
or  as  Small  as  an  Ordinary  House. 

astronomy  to  which  even  the  amateur  as- 
tronomer may  contribute  observations  of 
value. 

Questions  and  Answers. 

1.  How  many  stars  are  there  in  the  sky 
and  how  do  astronomers  know  the  number 
of  the  stars ? 

The    approximate   number   of    stars  of 
each  magnitude  has  been  found  by  count- 
ing the  number  of  stars  in  regions  of  a 
size  and 


certain  definite 


then  estimating 


Showing  the  Comparative  Size  of  Some  of  the  Planets  and  the 
Total  Volume  of  All  of  the  Asteroids.    Ceres,  Pallas,  Vesta,  and 
Juno  Are  the  Largest  of  the  Planets.    Ceres,  Having  a  Diameter 
of  485  Miles,  Juno  118  Miles  Diameter. 


from  the  result  the  number  of  stars  of 
each  magnitude  in  the  whole  sky. 

In  speaking  of  "magnitude"  of  a  star,  its 
apparent  brightness  and  not  its  true  or  in- 
trinsic brightness  is  meant.  A  star  of  the 
first  magnitude  is,  according  to  the  scale 
adopted,  two  and  one-half  times  brighter 
than  a  star  of  the  next  fainter  magnitude, 
the  second  magnitude,  and  one  hundred 
times  brighter  than  a  star  of  the  sixth 
magnitude,  which  is  the  faintest  star 
visible  without  a  telescope.  The  exact  ratio 
of  one  magnitude  to  the  next  lower  is  the 
fifth  root  of  one  hundred,  so  that  a  drop 
of  five  magnitudes  represents  a  division  of 
the  brightness  by  one  hundred.  A  sixth 
magnitude  star  has  only  one  hundredth  the 
brightness  of  a  first  magnitude  star  and  an 
eleventh  magnitude  star  only  one  hundredth 
the  brightness  of  a  sixth  magnitude  star  or 
one  ten-thousandth  the  brightness  of  a  first 
magnitude  star. 

There  are  in  the  whole  sky  only  five 
thousand  stars  visible  without  the  aid  of  a 
telescope  ;  that  is,  five  thousand  stars  of  the 
sixth  magnitude  or  brighter.  Since  only 
one-half  of  the  sky  is  visible  at  any  one 
point  and  since  faint  stars  near  the  horizon 
are  invisible  on  account  of  the  greater 
density  of  the  earth's  atmosphere  in  this 
direction,  there  are  only  about  two  thou- 
sand stars  to  be  seen  at  any  one 
point  on  a  clear,  cloudless  night, 
though  one  receives  the  impres- 
sion that  an  infinite  number  of 
stars  exists. 

A  small  threejinch  telescope 
will  show  stars  down  to  the 
ninth  magnitude  and  there  are 
two  hundred  thousand  stars 
brighter  than  the  ninth  magni- 
tude. 

Fainter  stars  are  far  more 
numerous  and  it  has  been  esti- 
mated that  there  are  approxi- 
mately fifty-five  million  stars  in 
the  first  seventeen  magnitudes. 

The  forty-inch  Yerkes  re- 
fractor will  show  stars  of  the 
seventeenth  apparent  magnitude 
and  the  great  one  hundred  inch 
Mt.  Wilson  reflector  stars  of 
the  twentieth  magnitude.  This 
represents  the  limit  of  telescope 
power  at  the  present  time,  and 
it  is  doubtful  if  it  ever  can  be 
greatly  surpast. 

It  has  been  estimated  on  the 
basis  of  counts  of  stars  in  sam- 
ple regions  that  there  are  three 
hundred  million  stars  in  the  sky 
within  reach  of  the  great  re- 
flector. 

It  is  assumed  that  there  is  a 
definite  limit  to  the  number  of 
stars   within    our  own  sidereal 
system,  for  it  is  evident  from 
actual  star  counts  that  the  ratio 
of  the  number  of  stars  of  one 
magnitude    to    the    number  of 
stars  of  the  next  fainter  magnitude  falls 
off    rapidly    for    the    fainter    stars.  By 
the    time  "the    seventeenth    magnitude  is 
reached  a  falling  off  of  fifty  per  cent,  in 
the  ratio  is  reached,  which  is  an  indication 
that  the  total  number  of  stars  is  approach- 
ing a  finite  limit  provided,  as  is  generally 
assumed,  there  is  no  marked  extinction  of 
light  in  space.    It  is  conceivable  that  there 
may  be  other  stellar  systems  far  beyond 
our  own,  however,  and  light  from  such  ex- 
terior systems  may  be  in  some  manner  shut 
off  from  our  own. 
Nothing  is  known 
either  to  prove  or 
disprove    this  be- 
lief. 

Some  astrono- 
mers have  devised 
formulas  based  on 
star  counts  to  ap- 
(Continued  on 
page  258) 
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Madame  Holstein  in  Her  Glory — 180  of  Her  Enjoying  the  Cool  Breezes  from  the  Electric 
Ceiling  Fans  as  Installed  in  a  Large  Southern  Dairy.    As  Abie  Kabibble  Would  Say — "Some 
People's  Cow-Barns  Are  Better  Than  My  Parlor,  Ain't  It? — the  Wery  Idee." 


The  cow  is  distinctly  a  feminist.  Pigs 
aren't:  they  don't  care.  But  Madame  Hol- 
stein is  as  exacting  in  her  tastes  as  the  most 
pampered  female  of  the  species.  Doesn't  it 
strike  one  as  a  little  ultra-fashionable  for 
180  cows  to  drink  out  of  individual  foun- 
tains while  electric  fans  waft  the  cool 
breeze  over  their  aristocratic  backs?  Mr. 
Asa  D.  Chandler,  Jr.,  of  Atlanta,  Georgia, 
doesn't  think  so.  He  says  that  his  cattle 
show  the  results,  and  he  proves  it  by  re- 
ferring to  "Lizzie,"  who  since  her  entrance 
into  the  lap  of  luxury  produces  44  quarts 
of  milk  daily. 

The  barn  is  provided  with  concrete  floors, 
wooden  blocks,  electric  lights,  fans  and 
milking  machines,  steel  frame  stalls,  novel 
drinking  fountains,  concrete  feed  troughs, 
electric  equipment  for  the  silo  and  bottling 
the  milk.  The  Farm  has  a  colony  of  180 
full-blooded  registered  Holstein  cattle. 

Electric  Ceiling  Fans  are  shown  cooling 
the  atmosphere  in  summer  and  ventilating 
in  winter.  The  electric  lights  are  also 
shown.  "Lizzie"  has  a  private  drinking 
fountain.  There  is  always  a  small  amount 
of  water  in  the  bottom  of  the  cement  cup 
to  entice  her.  When  she  makes  the  at- 
tempt unconsciously,  she  forces  the  valve 
open  and  hence  always  has  fresh  water. 

The  green  corn  for  ensilage  is  cut  with 
the  aid  of  a  15-H.P.  electric  motor,  and  is 
blown  thru  a  conveyor  into  the  top  of  a 
40- foot  Silo. 

Just  as  soon  as  the  milk  arrives  at  the 
milk  house,  it  is  strained  and  past  over 
a  cooler  until  it  reaches  the  proper  tem- 
perature. From  here  it  passes  to  a  bottle 
filling  machine,  where  the  bottle  is  auto- 
matically filled  and  sealed.  (Photo  courte- 
sy Westinghouse  E.  &  M.  Co.) 


imsftmuictoip  Telephiome  Boards  for  Student; 


There  has  long  been  a  demand  on  the 
part  of  high  school  physics  instructors  the 
country  over,  for  a  practical  method  where- 
by the  principles  of  telephony  and  telephone 
wiring  may  be  taught  in  the  High  School 
courses.  Hitherto  it  has  been  extremely 
difficult  to  secure  proper  apparatus,  suffi- 
ciently durable  for  laboratory  purposes,  and 
inconvenience  and  expense  of  installing  the 
necessary  instruments  for  successful  in- 
struction in  telephony  has  been  very  often 
the  cause  of  the  absence  of  this  important 
branch  of  instruction  in  many  schools. 

To  overcome  the  objections  to  the  old 
method,  and  furnish  a  substantial,  practical 
set  of  telephone  apparatus  for  the  labora- 
tory, the  telephone  board  here  illustrated 
has  been  designed. 

One  of  the  most  important  features  from 
a  practical  standpoint  of  the  telephone  units 
is  the  method  by  which  the  contacts  are 
made  for  interior  wiring  of  the  instruments, 
Ordinarily  in  laboratory  instruments  of  this 
character  the  wiring  must  be  attached  di- 
rectly to  the  delicately  constructed  termi- 
nals of  the  apparatus  itself,  and  naturally 
thru  the  wear  and  tear  of  laboratory  usage 
they  quickly  become  worn  out  and  broken. 
By  the  "Instructor"  method,  these  connec- 
tions are  made,  not  to  the  instruments 
themselves,  but  to  substantial  wing-nut  ter- 
minals, which  are  in  turn  permanently 
wired  to  the  proper  terminals  on  the  instru- 
ments. In  this  way  the  life  of  the  appara- 
tus is  indefinitely  prolonged,  as  well  as 
much  time  and  effort  saved  by  the  making 
of  quick,  efficient  connections. 

There  are  two  types  of  the  bracket  form 
of  intercommunicating  telephone  boards. 
The  single  form  of  board,  size  24"  x  24", 
contains  two  sets  of  instruments  for  ex- 


periments in  intercommunication,  while  the 
other  type  has  four  telephone  sets,  permit- 
ting the  wiring  of  two,  three,  or  four  inter- 
communicating systems  on  the  same  unit. 
The  frame  of  this  latter  unit  varies  from 
the  single  bracket  board  in  that  it  is  con- 


structed so  as  to  contain  four  separate  unit 
boards  9"  x  24"  in  size. 

In  connection  with  both  of  the  bracket 
units  there  has  been  designed  a  portable 
table,  substantially  constructed  with  an  iron 
pipe  frame,  and  a  heavy,  stained  table  top. 


Something  New  in  Telephone  "Instructor"  Switch-boards.  The  Students  Have  to  Make  the 
Proper  Connections  on  the  Face  of  the  Boards.    The  Best  Idea  for  Schools  That  Has  Been 

Brought  Out  in  Some  Time. 
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TO  save  vegetables  and  fruits  by 
canning  this  year  is  a  patriotic  duty. 
War  has  made  the  need  for  food 
conservation  more  imperative  than 
at  any  time  in  history.  America  is 
largely  responsible  for  the  food  supply  of 
Europe.  The  American  family  can  do  noth- 
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were  just  beginning.  A  country  whose 
people  "can"  will  never  be  found  wanting. 

The  Demonstration  Kitchen  in  Ambler,  Pa. 

During  the  food  conservation  drive  sev- 
eral hundred  women  worked  in  the 
demonstration  kitchen  at  the  School  of 
Horticulture  for  Women  in  Ambler,  Pa. 
Some  15,000  containers  of  fruits  and  veg- 
etables and  dried  foods  were  saved.  Spoil- 
age amounted  to  25  jars.  The  two  things 
that  stood  out  most  prominently  as  casual 
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products  and  such  products  should  be 
either  dried  or  canned.  "Can  surplus  food, 
but  use  jars  and  cans  wisely,"  was  the  verdict 
last  season  in  order  to  save  every  ounce 
of  available  food.  The  thrifty  housewife 
who  heeds  the  foregoing  will  find  that 
she  has  quite  a  store  for  winter  use,  with 
little  labor  and  slight  cost,  especially  if  she 
employs  time-saving  equipment  and  the  cold 
pack  method  of  canning. 

One  important  factor  is  to  be  able  to 
3ring  the  water  in  the  cooker  quickly  to 
the  boiling  point  and 
to  maintain  this  tem- 
perature steadily.  The 
gas   stove  does  very 
well  for  the  pur- 
pose,   but  the 
electric  firc- 
ess  cooker 
fulfills  this 
requirement 


Upper  View — Mrs.  Oliver  Harriman  and  Her  Electric  Dehydrator  for  Drying 
Fruits  and  Vegetables.  The  Dehydrator  Has  an  Electric  Blower  to  Evaporate 
the  Water.  Central  View — During  the  Food  Conservation  Drive,  the  Woman's 
Suffrage  Party  Canned  Electrically  Products  of  the  Garden  Which  Prominent 
Members  of  Their  Party  Brought  in.  The  Two  Women  Who  Did  the  Canning 
Are  Here  Shown,  with  Their  Electric  Fireless  Cooker  and  Electric  Range, 
the  Oven  of  Which  Proved  Serviceable.  Lower  View — Drying  Vegetables  and 
Fruits  with  Electric  Fan  at  Home.    The  Sliced  Food  Is  Spread  on  Cloth  Trays. 

ing  more  helpful  in  this  emergency  than  to 
can  all  food  that  can  be  canned.  In  this 
way,  the  abundance  of  the  summer  may  be 
made  to  supply  the  needs  of  the  winter. 

The  preservation  of  food  stuffs  by  can- 
ning is  always  food  thrift.  It  effects  the 
saving  of  a  surplus  of  foodstuffs  that 
would  otherwise  be  wasted,  thru  excess  of 
supply  over  immediate  consumption.  It 
eliminates  the  cold  storage  cost  that  must 
be  added  to  the  prices  of  commodities 
bought  during  the  winter.  Of  vital  im- 
portance also,  is  the  fact  that  it  relieves 
the  strain  on  transportation  faciliti.es  of  the 
country. 

The  president  of  the  National  War 
Garden  Commission  tells  us  in  the  Home 
Canning  Manual  that  victory  must  neces- 
sarily bring  a  large  increase  in  our  obliga- 
tion. We  must  not  only  produce  food  as 
close  to  the  kitchen  door  as  possible,  but 
we  must  save  a  vast  volume  of  this  food 
for  winter  use.  To  save  it,  we  must  can 
it,  dry  it,  or  otherwise  prepare  to  have  it 
in  readiness  for  the  winter  months.  Can- 
ning and  drying,  therefore,  are  as  im- 
perative today  as  if  the  great  world  war 


factors  were  poor  rubbers  and  the  de- 
velopment of  flat  sour. 

"In  spite  of  quick  and  scientific  work," 
Caroline  G.  Peeler  states,  "flat  sour  gave 
us  some  trouble.  We  looked  for  the  cause 
at  the  beginning  of  the  work  and  followed 
it  right  thru  the  processing  but  never 
thought  of  looking  for  it  at  the  time  when 
the  jars  were  sitting  happily  on  the  table 
cooling  off.  In  reply  to  an  'S.  O.  S.'  call, 
Washington  told  us  to  cool  those  jars 
quickly  and  to  do  this  by  placing  them 
one  foot  apart,  so  that  the  air  could  circu- 
late thru  and  around  them.  They  must 
not  be  in  a  draft,  but  the  temperature  must 
be  reduced  rapidly.  The  jars  when  first 
removed  from  the  sterilizer  can  be  seen  to 
be  bubbling  or  boiling.  If  they  are  placed 
close  together  the  heat  is  confined  as  in  a 
fireless  cooker,  causing  them  to  keep  warm 
for  hours,  chemical  changes  take  place 
and  flat  sour  develops." 

Lamp   Socket  Canning. 

Whether  one  has  a  sixteen-acre  farm  or 
one  of  the  three  sizes  of  commuter's 
garden,  one  is  sure  to  have  some  surplus 


admirably 
and  is  especially 
well  suited  to  take  care  of  surplus  products 
from  a  commuter's  garden.  All  thru  the 
season  odd  lots  of  vegetables  that  might 
otherwise  go  to  waste,  may  be  gathered, 
canned  by  the  cold  pack  method  and  steril- 
ized in  an  electric  fireless  cooker  which  is  a 
lamp  socket  appliance,  easy  to  operate  and 
a  great  time-saver. 

In  N  ew  York  City  during  the  food  con- 
servation drive,  the  Woman's  Suffrage 
Party  canned  electrically  at  one  of  the 
headquarters  stations.  Prominent  suffra- 
gists brought  in  the  products  of  their 
gardens  which  were  canned  by  two  women 
volunteers  and  the  canned  products  were 
then  sold  for  the  cause  of  suffrage.  Elec- 
tric fireless  cookers  were  used  for  the 
processing  as  well  as  the  oven  of  an  electric 
range. 

Home   Canning  Manual. 

The  Home  Canning  Manual  issued  by  the 
National  War  Garden  Commission  of 
Washington  should  be  in  the  hands  of  ev- 
ery woman  who  contemplates  canning.  It 
contains  all  the  necessary  instructions  for 
canning  vegetables  and  fruits,  the  princi- 
( Continued  on  page  277) 
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Fig.  2.  Left — Method  of  Removing  Grease  Spots  With  a  Hot  Iron 
(Electric  Iron  Very  Adaptable)  and  Two  Sheets  of  Blotting  Paper. 
Fig.  3.  Right— Removing  Iron  Rust  Spots.  Place  the  Soiled  Cloth 
Over  a  Bowl  of  Steaming  Hot  Water.  Drop  Hydrochloric  Acid  on 
the  Spots  and  They  Will  Come  Out. 


Bowl containing  hot  wafer 


IT  is  quite  likely  that  practically  every 
reader  has  at  some  time  encountered 
the  problem  of  removing  some  stain  or 
cleaning  some  substance,  and  due  to  the 
lack  of  chemical  knowledge  of  the  prin- 
ciples of  cleaning,  has  failed  in  his  object. 
This  subject  has  such  frequent  applications 
that  it  was  deemed  of  sufficient  importance 
to  warrant  its  presentation  in  this  form. 
Formulas  have  been  omitted,  but  if  desired 
information  regarding  them  will  be  fur- 
nished by  the  writer. 

Substances  used  for  cleaning  may  act 
either  mechanically  or  chemically  to  re- 
move the  dirt  or  other  substances  from 
clothing.  In  the  use  of  soap  and  sand 
for  scouring,  there  is  a  combination  of 
these  methods,  and  in  fact,  when  the  chem- 
ical loosens  up  the  fibers  or  sets  free  the 
dirt,  some  mechanical  process,  as  the  wash- 
board or  washing  machine,  preferably  elec- 
trically driven  as  shown  in  Fig.  1,  is  re- 
quired to  remove  it. 

Most  of  the  polishing  and  cleaning 
powders  on  the  market  depend  for  their 
efficiency  upon  the  action  of  a  very  finely 
divided  substance  like  Silica,  precipitated 
chalk,  or  rouge.  These  are  mixed  with 
some  fat  or  oil.  In  selecting  a  polishing 
material,  care  should  be  exercised  in 
selecting  one  that  is  so  finely  divided  that 
it  will  not  scratch  the  metal.  Dry  sodium 
Bicarbonat  (Baking  Soda)  can  be  safely 
used  for  cleaning  and  polishing. 

Borax,  added  to  water,  greatly  aids  in 
the  removal  of  dirt.  Most  readers  are 
familiar  with  the  household  Ammonia, 
which  is  used  for  this  purpose.  As  ammo- 
nia forms  a  soap  with  the  oily  matters 
of  the  fabrics  washed,  it  is  a  convenient 
cleaning  agent.  A  teaspoon  of  Ammonia 
to  a  quart  of  water  is  an  excellent  wash 
for  wood-work,  and  may  be  used  to 
brighten  carpets  or  rugs.  Much  of  the 
household  ammonia  on  the  market  is  of  a 
very  low  grade,  and  so  it  is  always  ad- 
visable to  purchase  it  from  a  supply  house, 
or  if  necessary  from  the  druggist. 

A  cleaning  material  should  not  only  re- 
move the  grease  or  dirt,  but  it  must  be  of 
such  a  nature  that  the  article  cleaned  will 
not  suffer  injury  by  its  application. 
Cleansing  Leather  and  Metals. 
In  some  cases,  as  with  wood,  leather, 
metals,  etc.,  the  dirt  does  not  penetrate  into 
the  interior,  but  remains  on  the  surface. 
In  other  cases  the  whole  fabric  is  filled 
with  dust  and  grease.  All  polished  wood 
surfaces,  except  those  finished  with  wax, 
mav  be  cleaned  with  a  weak  solution  of 
Ammonia,  or  soap,  but  they  should  never 


be  treated   with  a  strong  alkali  solution. 

As  solvents  for  grease,  either  kerosene 
or  turpentine  may  be  used,  and  ordinar- 
ily should  be  applied  with  a  soft  cloth. 
Painted  surfaces,  especially  in  white,  may 
be  cleaned  with  a  little  whiting  (Cal- 
cium Carbonat),  which  may  be  applied 
with  a  piece  of  cheesecloth.  The  wood  is 
afterwards  washed  with  water  and  wiped 
dry.  Painted  walls,  if  painted  with  oil 
paints  can  be  cleaned  in  the  same  way,  but 
tinted  walls,  since  water  colors  are  used, 
would  be  disfigured  by  this  treatment. 

Leather  may  be  kept  bright  and  clean  by 
the  use  of  kerosene,  or  occasionally  a  little 
oil.  Marble  may  be  scoured  with  sandsoap, 
and  finally  polished  with  a  coarse  flannel. 
It  should  not  be  forgotten  that  marble  is 
Calcium  Carbonat,  and  therefore  should 
never  be  treated  with  an  acid.  Metals  can 
usually  be  cleaned  with  a  hot  alkaline  solu- 
tion or  a  little  kerosene.  To  clean  glass, 
it  may  be  covered  with  a  paste  of  whiting, 
ammonia,  and  water,  and  after  this  is  dried 
this  may  be  rubbed  off  with  a  woolen  cloth 
or  with  paper.  Alcohol  is  used  extensively 
for  cleaning  delicate  glass,  as  for  instance, 
lenses  and  microscope  objectives.  In  using 
alcohol  for  lenses,  great  care  must  be  ex- 
ercised, as  the  mounting  paste  or  adhesive 
may    be    dissolved.     In    extremely  cold 


Fig.  1.  The  Modern  Way  to 
Cleanse  Clothes  Is  by  Means  of 
the  Electric  Washing  Machine. 
Many  of  These  Devices  Possess 
Distinctive  Improvements  Which 
Make  Them  Much  Superior  to 
Hand  Methods. 


weather,  when  water  would  freeze,  kerosene 
may  be  used. 

Dangerous  Cleaning  Solutions. 

Household  fabrics  are  often  washed  with 
alkaline  solutions  or  with  soap.  In  some 
cases  Naptha  may  be  used  for  washing 
such  fabrics.  It  is  to  be  remembered  that 
in  some  of  the  solvents,  as  Naptha,  Benzine, 
Turpentine,  and  Gasoline,  which  are  fre- 
quently used  for  cleaning,  these  vapors  are 
all  very  volatile,  and  for  this  reason  they 
are  dangerous,  if  employed  near  a  FLAME 
of  any  character.  These  vapors  may  take 
fire  from  a  lamp,  gas  jet,  or  stove,  even  at 
some  distance.  Thus  it  is  advisable  to  do 
work  of  this  character  out  of  doors  if  pos- 
sible. Not  infrequently  have  very  serious 
disasters  occurred  through  failure  of  the 
operators  to  familiarize  themselves  with 
the  combustibility  of  the  cleansing  agents 
which  they  employ.  Carbon  Tetrachlorid 
is  used  widely  as  a  scouring  and  cleansing 
agent  as  a  substitute  for  gasoline.  Owing 
to  the  lack  of  Hydrogen  in  its  composition, 
it  has  the  great  advantage  over  the  sub- 
stances mentioned  above,  of  being  non- 
inflammable.  In  the  use  of  volatile  sol- 
vents, like  gasoline,  enough  should  be 
used  to  cover  a  large  portion  of  the  goods, 
and  if  possible  afterwards  washed  thoroly 
with  water. 

Grease  Spots. 

To  remove  stains,  spots,  and  tarnish,  the 
knowledge  of  a  limited  chemistry  will  serve 
an  excellent  purpose.  As  grease  is  readily 
absorbed  by  blotting  paper,  spots  may 
often  be  removed  from  fabrics  by  placing 
the  goods  between  two  pieces  of  blotting 
paper,  and  then  heating  with  a  warm  iron, 
see  Fig.  2.  French  chalk  will  sometimes 
absorb  the  grease,  especially  if  the  spots  are 
fresh.  Grease  may  also  be  removed  by  the 
use  of  hot  water  and  soap,  ammonia,  or 
even  borax.  If  there  is  no  danger  that 
these  solvents  will  injure  the  goods  or  the 
colors,  it  is  better  to  use  some  solvent  such 
as  Chloroform,  Ether,  Alcohol,  Turpen- 
tine, Benzine  or  Naptha.  Ether  and  Chlo- 
roform are  better  adapted  to  the  more 
delicate  fabrics.  The  'troublesome  dust 
spot  has  usually  a  neglected  grease  spot  for 
its  foundation.  After  the  grease  is  dis- 
solved the  dust  must  be  cleaned  out  by 
rinsing  thoroly  with  fresh  liquid  or  by 
brushing  after  the  spot  is  dried. 

Removing  Paint  Spots. 

Paints  consist  of  oil  and  some  coloring 
matter  and  lead  or  zinc  oxids,  thus  paint 
spots  should  be  treated  with  a  solvent  for 
the  oil,  and  then  the  coloring  matter  can  be 
brushed  off.  Fresh  spots  may  be  treated 
(Continued  on  page  251) 
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THE  study  of  electrons  has  recently 
led  to  great  improvements  in  ap- 
paratus for  producing  and  detecting 
currents  of  radio  frequency.  Doubt- 
less many  wireless  enthusiasts  read 
about  the  electron  and  its  behavior  in  the 
operation  of  the  electron  relay  (Audion) 
but  do  not  know  of  the  characteristics  of 
the  electron.  The  writer  will  en- 
deavor to  set  forth  some  interest- 
ing, yet  elementary,  facts  in  refer- 
ence to  its  characteristics,  accord- 
ing to  the  modern  theory  of  matter. 

All  bodies  are  complex  structures 
composed  of  small  particles  called 
atoms  and  still  smaller  particles 
known  as  electrons.  Molecules  are 
groups  of  atoms  and  a  molecule  is 
the  smallest  part  of  a  substance 
which  can  exist  and  still  retain  its 
chemical  properties.  For  instance, 
two  atoms  of  hydrogen  and  one 
atom  of  oxygen  compose  one  mole- 
cule of  water,  namely,  H20.  Elec- 
trons may  be  contained  in  the  mole- 
cules or  free  in  space  between  the 
molecules.  None  of  the  particles 
can  be  detected  by  a  microscope  and 
the  smallest  visible  particle  so  far 
detected  with  the  ultra-microscope 
is  about  twenty-five  times  the  diam- 
eter of  one  of  the  largest  molecules. 

An  atom  is  about  one  three-hun- 
dred-millionth of  an  inch  in  diam- 
eter. If  the  earth  were  composed 
of  baseballs,  it  would  be  an  approxi- 
mate model  to  a  drop  of  water  com- 
posed of  atoms.  In  size  the  elec- 
tron is  very  much  smaller  than  the 
atom  and  it  is  believed  to  have  a 
diameter  of  about  one  one-hundred- 
thousandth  that  of  an  atom;  i.e., 
1/100,000  of  1/300,000,000  inch,  or 
1/30,000,000,000,000  inch,  diameter 
of  an  electron  (or  there  would  be 
30  trillion  electrons  to  the  inch). 
Thus,  if  a  large  building  200  feet 
square  and  350  feet  high  repre- 
sented a  comparative  size  of  an 
atom,  an  electron  would  be  about 
the  size  of  the  head  of  an  ordinary 
pin.  Thus  the  reader  may  be  able 
to  realize  the  size  of  the  electrons 
whose  performance  is  so  important 
in  many  electrical  phenomena. 

The  assumption  upon  which  the 
electron  theory  is  based  is  that  in 
every  substance,  whether  charged 
or  uncharged  electrically,  there  ex- 
ists both  positive  and  negative  elec- 
tricity, distributed  on  discrete  par- 
ticles. All  bodies  appear  to  have 
large  quantities  of  both  positive  and 
negative  electricity,  usually  in  equal 
amounts ;  thus  one  charge  neutral- 
izes the  other  and  consequently  no 
electricity  seems  to  be  present. 

The  smallest  negatively  charged 
particle  which  can  exist  in  nature 
and  which  it  is  possible  to  detect 
is  called  an  electron.  Its  charge, 
which  is  always  negative,  is  less 
than  one  billionth  of  a  billionth  of 
a  coulomb. 

Experiments    indicate    that  the 
electron  is  spherical  in  shape,  al- 
been  proven.  Its 
ly  regarded  now  by 
;  >e    entirely  electro- 

contains  a  negative 
chart  i  does  not  consist  of  a  ma- 

terial substance. 

attracted  towards  all  posi- 
t  d   repel   each  other,  since 

t  he  same  charge.    There  is 

a  etween   an   atom    and  an 

e  irics  according  to  the  char- 


acteristics  of  the  atoms.  Attraction  be- 
tween atoms  and  electron?  in  non-metals  is 
weak,  whereas  in  metals  it  is  comparatively 
strong.     Thus    an    electron    could  move 
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300  MILLION  /JTOMS 
PLACED  SIDE  BY  SIDE 
MEASURE  ONE  INCH 


actual  speed  of  the  electrons  is  exceedingly 
slow,  but  the  rate  of  transmission  of  mo- 
tion from  one  electron  to  another  electron 
is  very  great.  This  impulse  travels  one 
hundred  and  eighty-six  thousand  miles  per 
second,  hut  the  electrons  themselves  may 
move  only  a  few  inches  a  minute. 
Hertzian  waves  are  always  produced  by 
causing  a  charge  of  electricity  to 
oscillate  back  and  forth,  and  ac- 
cording to  the  modern  wave  theory 
when  this  electronic  charge  vibrates 
to  and  fro  it  radiates  electrical 
waves  which  go  out  in  all  directions 
in  space. 

If  a  metal  which  contains  large 
numbers  of  electrons  is  heated  hot, 
some  of  the  electrons  would  be 
given  off  into  space.  This  is  true 
when  the  filament  of  an  electron 
relay  or  audion  tube  is  heated.  Since 
the  plate  is  positively  charged  the 
electrons  are  attracted  to  it.  Fur- 
ther discussion  of  the  theory  of  the 
action  of  the  electron  relay  or  tube 
will  be  found  in  previous  issues  of 
this  magazine.  It  is  possible  to  cal- 
culate the  magnitude  of  the  electron 
flow  from  a  hot  filament. 


ATOM 

•*-  300 MILLION-* 
ATOMS  TO  THE 
INCH 


How  Big  is  an  Atom?  It  is  Estimated  that  an  Atom  Meas- 
ures One  Three-hundred-millionth  of  an  Inch  in  Diameter. 
There  Are  30  Trillion  Electrons  to  One  Inch.  If  a  Building 
200  Ft.  Square  and  350  Ft.  High  Represented  the  Comparative 
Size  of  an  Atom,  an  Electron  Would  be  About  the  Size  of  the 
Head  of  an  Ordinary  Pin.  See  Comparative  Size  Man 
Holding  Pin  in  Illustration. 

about  in  a  metal  with  comparative  ease.  If 
a  stream  of  electrons  is  caused  to  move 
thru  a  metal,  an  electric  current  results. 
Therefore,  an  electric  current  thru  a  metal 
is  said  to  be  a  stream  of  electrons  moving 
thru  relatively  large  spaces  between  the 
atoms  or  thru  the  atoms  themselves.  The 


Ib  =  AT'/2e-T 
Where  Ib  =  Electron  current  in 
milli-amperes  per  CM2  of  filament 
surface, 

T  =  absolute  temperature 
A  =  2.5  X  10" 
B  =  52500 

A  and  B  are  true  for  a  tungsten 
filament. 

There  is  sometimes  a  misunder- 
standing concerning  the  difference 
between  an  electron  and  an  ion.  An 
electron  has  been  defined  as  an 
"electromagnetic  mass"  having  a 
negative  charge.  An  ion  is  a  ma- 
terial mass  having  a  negative  or 
positive  charge  as  signified.  Thus, 
if  a  tube  containing  a  heated  fila- 
ment is  purely  a  vacuum  tube  con- 
taining no  air,  it  is  a  purely  elec- 
tronic emission  and  no  ions  are 
present.  This  is  true  of  the  so- 
called  pliotron  and  dynatron,  the 
Coolidge  X-Ray  tube,  etc.  But  if  a 
gas  of  any  sort,  for  example,  ordi- 
nary air  or  pure  nitrogen  is  present 
in  any  degree  in  the  tube,  ions  will 
be  present  also  since  the  gas  is 
"ionized"  by  the  collision  of  the 
electrons  and  the  atoms. 

The  modern  electron  theory  is 
playing  a  very  important  part  in  the 
theory  of  the  performance  of  dif- 
ferent wireless  instruments  and  sys- 
tems. The  above  facts  will  no  doubt 
tend  to  give  the  amateur  a  general 
idea  of  what  an  electron  is  and  its 
behavior. 

Those  interested  in  the  study  of 
the  electron  theory  will  do  well  to 
look  up  some  of  the  highly  interest- 
ing articles  publisht  in  back  num- 
bers of  this  journal,  as  well  as  such 
works  as  Professor  Millikan's  ex- 
cellent   treatise,    "The    Electron" ; 
"Conduction    of    Electricity  Thru 
Gases,"  by  Thomson,  and  "Nature 
of  Matter  and  Electricity,"  by  Corn- 
stock  and  Troland.   Articles  in  past 
issues  of  this  journal:  "Cosmic  Force,"  bv 
L.  M.  Correll,  April,  1918;  "Can  Electricity- 
Destroy  Gravitation?"  by  Nipher,  March, 
1918;  "Modern  Physics  and  the  Electron," 
by  Prof.   R.  A.  Millikan,   Tanuary.  1918; 
"Does  Radiant  Light  Possess  Weight?"  by 
A   R.  MacPherson,  July,  1917,  issue. 
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Electricity  Can  Be  Easily  and  Cheaply  Applied  to  the  Shooting  Gallery,  as  Explained  in  the 
Accompanying  Article.    The  Targets  are  Carried  to  and  from  the  Marksman's  Position  by 
Motor  Operated  Cables.    The  Motors  are  Reversed  by  a  Simple  Switch.    The  Motors  May  Be 
Ordinary  1/15  H.P.  Fan  Motors.    You  Can  Thus  Check  Your  Own  Targets. 


IN  the  ordinary  shooting  gallery  or  rifle 
range  it  is  invariably  necessary  for 
someone  to  replace  the  targets  and  also 
to  keep  the  score  where  continuous 
shooting  is  carried  on.  Therefore,  even 
with  the  individual  rifle  range,  it  has  always 
been  a  serious  draw-back  in  that  someone 
had  to  be  employed  to  change  the  target 
and  either  keep  the  score  in  a  score  book, 
or  else  after  a  given  number  of  rounds  to 
return  the  target  to  the  marksman.  These 
desideratums  have  been  well  taken  care  of 
and  circumnavigated  by  a  very  ingenious 
electrical  scheme  which  has  proven  an  un- 
qualified success  at  the  rifle  range  of  the 
Lynn  Rifle  and  Revolver  Club,  maintained 
by  the  employees  of  the  General  Electric 
Co.,  at  Lynn,  Mass. 

The  Lynn  Rifle  and  Revolver  Club  has 
about  160  members  and  the  membership 
is  open  to  all  employees  who  are  citizens  of 
the  U.  S.  A.  In "  addition  to  the  Rifle 
Range,  the  club  has  also  facilities  for  pool, 
billiard,  chess,  checkers  and  cards.  The 
whole  is  installed  in  the  basement  of  an 
old  office  building  on  Center  Street,  to- 
gether with  the  Bowling  Club  Alleys. 

This  electric  shooting  gallery  contains 
eight  stations.  The  present  view  was 
taken  from  the  firing  station  and  shows 
the  small  electric  motors  for  driving  the 
target  carriers  which  are  type  1/15  H.P. -220 
volt-60  cycle  motors.  These  are  controlled 
by  double-pole  double-throw  knife  switches 
with  a  fiber  guard  which  is  also  shown. 

The  accompanying  diagrams  show  how 
the  carrier,  which  may  be  made  of  alum- 
inum or  cast  iron,  wrought  iron  bar,  or 
even  of  wood,  is  arranged  to  travel  along 
the  carrier  cable.  This  cable  may  be  made 
of  %  inch  galvanized  steel  stock,  such  as 
is  sold  for  wash  line  purposes,  and  it  can 
be  anchored  on  either  end  by  means  of 
large  screw-eyes,  thoroly  secured  in  walls 


or  posts,  and  placing  a  turnbuckle  at  one 
end  of  the  cable  so  that  it  can  be  tightened 
up  as  required.  The  driving  cord  which 
pulls  the  target  carried  back  and  forth 
may  be  a  piece  of  inch  rope,  and  by 
utilizing   special   wide-grooved   pulleys  on 


the  motors,  the  hauling  rope  can  be  given 
a  turn  or  two  about  the  pulley,  so  as  to 
have  a  much  better  f  rictional  contact  with  it. 

Two  different  ways  of  starting,  stopping 
and  reversing  electric  motors  suitable  for 
controlling  the  target  carrier  are  shown 
herewith.  Any  electrician  can  hook  up  these 
motors,  and  in  fact  anyone  a  little  handy 
in  electricity  and  mechanics  can  rig  up  the 
switching  scheme  whereby  the  motors  are 
controlled.  The  principle  of  reversing 
small  motors  may  be  stated  as  follows :  For 
small  series-wound  D.C.  motors,  the  sta- 
tionary or  field  coil  terminals  must  be  re- 
versed to  change  the  direction  of  rotation. 
However,  either  field  or  armature  connec- 
tions may  be  reversed  for  shunt-wound 
D.C.  motors,  while  for  the  usual  type  of 
self-starting  single  phase  A.C.  motors,  it  is 
necessary  in  order  to  reverse  the  direction 
of  rotation,  to  reverse  the  connections  of 
the  starting  coils,  or  rather  the  terminals 
going  to  these  coils  and  which  lead  out  to 
the  terminal  board  of  the  motor. 

The  modus  operandi  of  this  electric  shoot- 
ing gallery  is  carried  out  thusly:  The 
marksman  turns  the  main  switch  and  then 
throws  the  reversing  szvitch  to  the  "in"  po- 
sition, if  the  target  carrier  happens  to  be 
at  the  rear  of  the  range.  When  it  ap- 
proaches the  forward  end  and  the  range  at 
which  it  is  stationed,  the  reversing  switch 
is  pulled  out  to  the  "neutral"  position.  A 
new  target  card  is  then  inserted  in  the 
spring  clip  of  the  carrier  and  the  old  target 
kept  for  checking  tip  the  score.  The  re- 
versing switch  is  then  thrown  to  the  "out" 
position,  so  that  the  motor  reverses  its  di- 
( Continued  on  page  254) 
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Details  and  General  View  of  Electrical  Target  for  Shooting  Gallery  or  Home  Practise  Range. 
The  Details  are  Simple.    Its  Efficacy  Is  Attested  by  the  Fact  that  It  Is  in  Use  at  a  Large 
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Capillary  Battery 


YOU  remember  my  capillary  battery 
using  two  solutions,  copper  and  zinc 
sulfate,  which  demonstrated  that  the 
solutions  wouldn't  mix  when  contained  in  a 
capillary  mass  like  burlap,  thus  giving  a 
battery  of  very  long  life  on  open  circuit,  or 
one  of  small  output?  The  only  trouble  with 
that  battery  was  its  high  internal  resistance, 
and  I've  doped  out  a  startling  modification 
of  it  with  a  lower  resistance,  which  may 
amount  to  something,  provided  the  solu- 
tions still  decline  to  mix  under  the  new  ar- 
rangement. 

I  have  to  postpone  trying  it  out  until  I 
get  to  the  "summer  place"  on  the  Cape, 
where  my  tools  are ;  but  as  it's  so  simple 
perhaps  some  fellow  "Bug"  would  like  to 
make  the  experiment  now,  and  beat  me  to 
it.  I'll  say  it's  worth  while,  for  even  if  the 
cell  produces  but  %  of  a  volt,  it  wouldn't 
take  an  unreasonable  number  of  'em  to 
form  a  nice  "B"  battery  for  Audions,  while 
they'd  cost  practically  nothing,  and  if  they 
worked  at  all  they'd  work  for  years. 

I've  drawn  the  thing  in  successive  stages, 
to  make  its  construction  perfectly  clear. 
You  begin  with  a  wooden  dowel  A,  of  a 
length  proportioned  to  the  containing  bottle 
you're  going  to  use.  Around  this  you  bend 
the  very  thin  copper  sheet  B,  and  tack  it 
on  with  copper  tacks.  M  shows  the  man- 
ner of  preparing  this  sheet,  with  a  strip  O 
slit  nearly  to  the  top  and  turned  up  to  form 
a  connector.  K  is  a  small  whiskey-glass 
(anybody'll  give  you  a  whiskey-glass  after 
July  1st)  which  will  contain  the  sulfate  of 
copper  solution. 

Next,  you  wrap  the  dowel — with  its  par- 
tial copper-coating — in  the  thick  burlap  C. 
I  should  think  one  layer  would  be  enough. 
This  goes  nearly  the  full  length  of  the 
dowel,  as  it  is  to  extend  down  into  the 
copper  solution  and  draw  it  up  by  capil- 
larity. At  this  point  soak  C  with  copper 
solution,  so  you  won't  have  to  wait  for  it 
to  soak  up  later,  also  to  prevent  its  exhaust- 
ing the  contents  of  K. 

Now  for  another  layer  of  burlap,  D,  a 
little  longer  this  time,  as  it  goes  down  out- 
side of  K,  and  dips  into  the  sulfate  of  zinc 
(or  acidulated  water)  solution.  Nothing 
between  these  two  layers  of  burlap ;  each 
will  be  saturated  with  its  own  solution  and 


Successive  Stages  in  Building  Tom  Reed's  Improved  Capillary  Battery.  It  Gives  Approxi- 
mately Three-quarters  of  a  Volt  and  Should  Prove  Useful  in  Making  up  "B"  Batteries  for 

Audion  Circuits. 


they're  supposed  not  to  mix  on  account  of 
the  capillary  action.  I  have  folded  D  back 
to  show  the  interior,  but  the  flaps  will  be 
let  fall  in  practise.  Soak  D  in  acidulated 
water  before  putting  on. 

Finally  comes  E,  a  sheet  of  zinc,  also 
prepared  with  a  connecting  strip.  No 
soldering  necessary,  just  bent  around  and 
held  by  the  two  rubber  bands  F  F.  'Tis 
well  to  amalgamate  the  zinc. 

Now  for  the  bottle,  L,  an  olive  or  pickle 
bottle  with  a  well-fitting  cork  G.  The  zinc 
and  copper  strips  are  connected  to  the  bind- 


ing posts  I,  J.  You'll  also  want  a  vent-hole 
H,  covered  with  a  piece  of  soft  rubber,  to 
release  the  gases  without  evaporating  the 
liquids.  P  shows  the  common  level  of  the 
liquids  both  inside  and  outside  the  cup  K — 
saturated  copper  sulfate,  with  a  few  crys- 
tals added  inside,  and  acidulated  water  out- 
side. 

N  represents  an  industrious  "Bug"  beat- 
ing me  to  it.  Hope  he  doesn't  return  with 
news  it's  no  good.  We  thank  you  for  your 
kind  attention.  Refreshments,  second  door 
on  the  left. 


Applying  Mr.  Beiler's  "Thermostatic  Time- 
Switch"  or  Action- Delayer  to  the  Shopping 
Bag.  It  Opens  the  Purse  Two  Minutes  After 
You  Decide  to  Buy  Some  Worthless  Junk — 
Giving  You  Time  to  Change  Your  Mind! 


By  THOMAS  IREEB 

DID  you  read  that  article  in  the  No- 
vember number  by  Mr.  Albert  H. 
Beiler,  describing  a  "thermostatic 
time-switch"  he'd  invented?  Lighting  a 
lamp,  not  just  when  you  push  the  button, 
but  two  minutes  afterward?  And  did  you 
mind  what  he  said — "If  you  ask  me  what 
real  use  it  has.  I  can't  tell  you?" 
S-ay  .  .  .  ! 

If  ever  there  was  a  Regular  inventor — 
"Regular"  with  a  Capital  "R"  at  the  be- 
ginning and  a  Scotch  growl  at  the  other 
end— it's  A.  H.  Beiler.  Invents  an  inven- 
tion— and  such  an  invention  as  THAT — 
and  doesn't  know  what  it's  good  for ! 
Why,  Al,  for  the  love  of  Pete  wake  up 
and  put  your  collar  on  before  the  cheering 
crowd  gathers  at  your  door !  It's  an  epoch- 
maker. 

There  may  not  be  any  great  object  in  de- 
laying the  action  of  a  light,  because  you 
generally  want  it  about  the  same  time  that 


you  get  around  to  pushing  the  button;  but 
if  you  substitute  for  the  lamp  a  motive  ap- 
paratus, think,  Man,  what  you've  got — the 
greatest  little  second  -  thoughter  in  the 
world!  You  can  have  all  the  effect  of  a 
final  decision  in  pushing  the  button,  and  yet 
have  two  whole  minutes  in  which  to  change 
your  mind. 

I  see  where  it's  going  to  be  applied  to 
every  door-lock  right  away.  The  Missis 
hears  a  ring,  and  pushes  the  door-button. 
Almost  immediately  she  thinks,  "What  if 
it's  a  tramp  ?"  She  goes  to  the  window, 
and  sure  enough  there's  a  coat-tail  sticking 
out  from  under  the  porch.  It  looks  untidy, 
possibly  ragged.  Visions  of  robbery  and 
murder,  but — the  lock  has  not  yet  operated, 
thanks  to  the  beneficent  Beiler.  There's 
time  to  run  back,  press  another  button  and 
cancel  the  order.  As  a  matter  of  fact  it's 
not  a  "burgular"  but  her  brother  with  a  nice 
(  Continued  on  page  277 ) 
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STORAGE  BATTERY  ENGINEER 


AN   outline  of  the  methods  used  in 
commercial    storage    battery  work, 
adapted  to  the  requirements  of  the 
■layman  and  amateur  electrician  is 
given  in  the  following  paragraphs, 
which  may  prove  of  assistance.     The  first 


Handy  Circuit  for  Charge  and  Discharge  of 
Storage  Battery  in  Testing  Work.    An  Am- 
meter Should  Always  Be  in  Series  With  the 
Battery. 

step  is  to  determine  the  capacity  of  the  bat- 
tery under  test.  The  capacity  in  ampere- 
hours,  the  charging  rate  at  start  and  finish, 
etc.,  will  usually  be  found  on  the  name- 
plate  of  the  battery. 

When  these  have  been  determined 
the  battery  should  be  connected  to 
a  source  of  direct  current  and 
charged  at  the  finishing  rate  until 
the  cells  gas  freely  and  the  E.M.F. 
(voltage)  reads  in  the  neighbor- 
hood of  2.5  to  2.6  volts,  connected 
to  charging  current. 

If  the  battery  is  of  the  starting 
or  lighting  type  the  specific  gravitv 
should  read  1.285  at  70  deg.  F.  The 
gravity  of  truck  batteries  sometimes 
is  a  little  lower  than  the  above  ;  how- 
ever, it  should  be  given  on  the  name- 
plate  or  in  the  instruction  pamphlet 
that  is  sent  with  the  battery. 

Before  going  any  farther  we  will 
sum  up  the  instruments  needed  to 
properly  conduct  the  tests. 

1  Hydrometer  reading  from  1.150 
to  1.300 

1  Thermometer  (floating  type  ) 
1  Ammeter 

1  Voltmeter  (3  volt  scale) 

1  Lamp  bank  (where  110  volt  di- 

rect current  is  used)  or 
1  Rheostat  (where  low  voltage 
generator  is  available) 

2  Iron  bolts,  4  inches  long,  r4  inch  dia. 
1  Cadmium  rod  3  inches  by  %  inch 

12  Feet  stranded  rubber  covered  cable,  14 
B.  &  S.  gage. 


The  heads  should  be  cut  from  the  bolts 
and  the  threaded  ends  inserted  in  wooden 
handles  shown  in  figure.  The  cadmium 
rod  should  be  soldered  to  one  of  the  bolts 
as  shown  in  the  same  drawing. 

The  stranded  wire  should  be  cut  in  half 
and  one  piece  soldered  to  each  prod,  as 
shown  in  the  illustration,  the  other  end  be- 
ing connected  to  the  voltmeter.  The  prod 
with  the  cadmium  electrode  should  be  con- 
nected to  the  positive  terminal  of  the  meter. 

A  very  convenient  hook-up  is  here  given 
for  charging  and  discharging  the  battery  or 
cells.  An  ammeter  should  be  in  series  with 
the  battery  all  of  the  time. 

When  everything  is  ready  the  battery 
should  be  put  on  charge  at  the  finishing 
rate,  until  the  cells  gas  freely  and  the  volt- 
age reads  2.5  to  2.6  volts  per  cell,  and  the 
gravity  of  the  electrolyte  is  correct.  If  the 
gravity  of  the  electrolyte  does  not  increase 
to  the  proper  point  after  a  couple  of  hours 
charging  it  will  be  necessary  to  add  a  little 
strong  acid,  great  care  being  exercised  in 
doing  so  and  also  in  making  temperature 
corrections  in  case  the  temperature  is  other 
than  70  deg. 

The  following  rules  governing  the  cad- 
mium test  should  be  carefully  studied  be- 


across  the  cell  should  read  from  2.5  to  2.6 
volts  and  the  pos.  cad.  from  2.38  to  2.44 
plus.  The  neg.—  cad.  should  read  from 
—.16  to  — .20  when  the  cell  is  in  good  con- 
dition. It  has  once  been  noticed  by  the 
author  that  a  neg.  cad.  read  plus  on  charge. 
This  was  found  to  be  due  to  the  fact  that 
the  battery  had  been  heavily  overcharged. 


Rheosfot  for  fill  ! 

EBB  gorging  |g 
_   ,A          bat.  under /est.  • 
Battery  Jar 


F/g.3 

Curves  Showing  Cadmium  Readings  on  Test  of  Pasted  Plate 
Battery  at  Five-Hour  Rate. 


How  the  Battery  Testing  Prod  and  Cadmium 
Electrode  Is  Constructed.    Brad  Awls  Make 
Good  Test  Prods  and  Cost  About  10  Cents 
Each. 


fore  going  any  farther  if  the  tests  are  to  be 
a  success. 

The  sum  of  the  positive  and  negative 
cadmium  readings  should  nearly  equal  ihe 
voltage  across  the  cell  when  the  cell  is 
charging. 

The  difference  between  the  pos.  and  neg. 
cadmium  readings  should  equal  the  voltage 
of  the  cell  when  on  discharge. 

The  positive  cadmium  always  reads 
plus. 

When  the  cell  is  charging  neg.,  cad- 
mium reads  minus. 

When  the  cell  is  discharging  the  neg., 
cadmium  reads  plus. 

To  take  a  cadmium  reading  immerse  the 
cadmium  electrode  in  the  electrolyte  and 
bring  the  other  prod  in  contact  with  either 
the  pos.  or  the  neg.  pole  of  the  cell  accord- 
ing to  which  cadmium  you  wish  to  read. 
When  the  cadmium  is  not  in  use  it  should 
be  kept  immersed  in  dilute  acid  (electro- 
lyte), otherwise  the  readings  will  be  incor- 
rect. 

When  the  cell  is  fully  charged  the  E.M.F. 


A  Water  Rheostat  Proves  Useful  for  Absorb- 
ing the  Energy  from  Storage  Battery  on  Dis- 
charge Test. 


The  plates  were  removed  and  prest,  and 
gave  very  good  service  afterwards.  The 
heavy  overcharge  had  filled  the  pores  of 
the  plates  with  hydrogen  which  is  positive 
to  cadmium. 

A  slight  overcharge  of  a  couple  of 
hours  at  the  finishing  rate  about 
every  five  cycles  is  good  for  the  bat- 
tery, but  a  heavy  prolonged  over- 
charge, especially  at  a  high  tem- 
perature, will  result  in  the  ruin  of 
the  battery  if  allowed  to  occur  too 
often. 

When  the  battery  has  been  fully 
charged  and  the  readings  recorded 
it  should  be  arranged  for  discharge. 

To  discharge  a  battery  at  the 
standard  eight-hour  rate  requires 
quite  a  little  time.  However,  it  has 
been  noticed  that  when  a  battery  is 
discharged  at  a  higher  rate  that  the 
ampere-hour  output  is  lessened  a 
certain  per  cent.,  depending  on  the 
ratio  of  the  rate  of  the  discharge. 
Advantage  may  be  taken  of  this 
fact  and  the  following  table  of  per- 
centages and  the  time  needed  for 
the  test  considerably  reduced.  The 
figures  in  this  table  are  taken  from 
experiments  made  by  the  author 
and  may  be  used  for  any  make  of 
lead  plate  battery,  except  the  Edi- 
hich  is  an  iron-nickel  element. 

Table  2 
Plante  Hour 
Plate  Rate 
100   %  1.50 


son, 


Hour 
Rate 
8.00 
7.00 
6.00 
S.00 
4.00 
3.00 
2.00 


Pasted 
Plate 
100  % 
96  % 
92  % 
86.5% 
80  % 
72  % 
61  % 


99  % 
96.5% 
93  % 
88  % 
80  % 
70  % 


1.00 


Pasted 
Plate 
53.5% 
46  % 


Plante 
Plate 
63% 
55% 


{Continued  on  page  282) 


Wood  ttaod/e 


Top  view  of  jar 
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Details  of  Water  Rheostat  for  Battery  Test- 
ing.   The  2  Electrodes  are  Made  of  Lead  or 
Iron,  Etc.    Solution  May  Be  Salt  and  Water 
or  Bicarbonate  of  Soda. 
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HOW    TO    BUILD    AN  ASTATIC 
GALVANOMETER. 
By  C.  G.  Yungblut. 

THE  great  trouble  with  many  "how-to- 
make-it''  articles  is  that  they  call  for 
tools  or  material  which  the  experi- 
menter does  not  possess,  and  generally  time 
or  pocket-book  prevents  him  from  obtain- 
ing them.  But  luckily  in  electrical  con- 
struction, if  one  thing  is  lacking,  another 
can  generally  be  supplied  that  will  perform 
the  service  quite  as  well,  and  the  experi- 
menter can  turn  out  a  creditable  piece  of 
work  whatever  his  resources  may  be.  Es- 
pecially is  this  true  in  the  constructing  of 
galvanometers. 

Suppose,  for  instance,  you  want  a  good 
sensitive  galvanometer,  and  you  want  to 
make  it  yourself.  The  D'Arsonval  type  is 
out  of  the  question,  let  us  say,  because  you 
haven't  the  required  magnets.  Make  an 
astatic,  then.  The  first  thing  that  causes 
trouble  is  a  covering  to  protect  the  delicate 
suspension  from  currents  of  air.  A  clear 
glass  cover  the  proper  size  and  shape  would 
cost  a  good  deal.  But  here's  an  easy  way 
out  of  that  dilemma.  Get  one  of  those  glass 
chimneys  used  on  gas  burners,  one  of  the 
cylindrical  kind,  that  narrows  down  at  both 
ends.  Procure  one  of  good  clear  glass,  free 
from  bubbles  and  ridges,  and  you  have  an 
excellent  cover.  The  next  difficulty  is  the 
suspension.  To  be  delicate,  it  should  be 
high,  higher  than  the  cover  itself. 

Let  us  make  a  top  for  our  cover.  If  you 
have  a  lathe  turn  one  from  wood  or  fiber 
that  will  just  fit  into  the  top  of  the  cover, 


A  SeFles°PsiFaIlIlell  Battery 
Switelh 


An  "Astatic  Galvanometer"  Is  an  Instru- 
ment Which  Every  Student  Does  Not 
Care  to  Purchase.  Yet  He  Often  Needs  It 
Urgently.  The  Present  Article  Tells  How 
to  Build  a  Very  Sensitive  One  of  the 
Reflecting  Mirror  Type. 

with  a  flange  to  keep  it  from  slipping  thru. 
If  you  have  no  lathe,  cut  out  two  disks  of 
thin  wood  with  your  pen  knife,  or  a  scroll 
saw,  one  just  large  enough  to  slip  into  the 
top  of  the  chimney  and  the  other  about 
three-sixteenths  of  an  inch  larger  all 
around.  Fasten  the  two  disks  together,  and 
you  have  a  cover  as  good  as  one  turned 
on  a  lathe.  Next  get  a  large  test  tube,  and 
cut  off  the  closed  end,  so  that  a  cylinder  of 
glass  with  a  flange  at  one  end  is  left.  Bore 
a  hole  in  the  center  of  the  cover  you  have 
just  made,  slightly  smaller  than  the  internal 
diameter  of  the  test  tube,  and  fasten  the 
tube  in  place  over  this  hole.  If  you  have 
made  the  cover  of  two  disks,  the  flange  of 
the  test  tube  can  conveniently  be  placed 
between  the  two  before  you  fasten  them 
together,  as  the  diagram  suggests.  Now 
assemble  the  cover  and  its  top  with  the  tube 
in  place.  You  can  at  once  see  that  if  the 
astatic  element,  M,  is  hung  from  the  top  of 
the  tube,  the  suspension  will  be  high  enough, 
and  will  be  completely  protected. 

(Continued  on  page  278) 


A  very  convenient  switch  for  quickly  and 
easily  connecting  battery  cells  in  a  variety 
of  combinations  is  herewith  described.  No 

machine  work  or  intricate  designing  is 
necessary.  Carefully  lay  out  the  location 
of  the  holes  on  the  fiber  base  according  to 
tlie     dia-  ,    .  ,  w 

grams.  The  corbonj^nc 
holes  on  the 
under  side 
of  the  base, 
which  are 
not  shown 
in  the  pres- 
ent illustra- 
t  i  o  n  s,  are 
drilled  with 
a  No.  40 
drill  to  a 
depth  of 
3/16"  with  a 
4/36  tap ;  tap 
one  turn 
enough  to 
get  a  screw 
started.  B  e 
careful  not 
to  go  thru 
the  base  with 
the  drill  or 
tap.  The 
continuation 
of  these 
holes  in  the 
fiber  strips 
forming  the 

sub-base  are  drilled  with  a  No.  32  drill,  to 
allow  the  4/36  screw  to  slip  thru  easily,  and 
slightly  countersunk.  The  size  of  the  holes 
for  the  binding  posts  will  depend  on  the  size 
of  the  binding  post  shank.  All  other  holes 
in  the  base  are  drilled  with  a  No.  18  drill. 
Fasten  the  sub-base  strips  to  the  under  side 
of  the  base  with  the  No.  4/36  by  screws; 
be  careful  not  to  strip  the  threads.  File  and 
sandpaper  the  whole  base  to  give  as  near 
as  possible  the  appearance  of  a  solid  piece. 

The  following  materials  will  be  needed : 

One  fiber  base,  7l/i"  x  5"  x  14" '■ 
Two  fiber  strips,  7'/2  x  54"  x  Vt". 
Two  fiber  strips,  454"  x  54"  x 
Twelve  fiber  strips,  x  Va."  square. 

Twelve  copper  strips,  154"  x  !4"  x 
Fourteen  small  binding  posts. 
Twenty-four  round-head  machine  screws,  8-32  x 
54". 

Twelve  round-head  machine  screws,  8-32  x  54"- 
Twelve  flat-head  machine  screws.  4-36  x  -fV". 
Eight  flat-head  machine  screws,  4-36  x  Y%"  ■ 
Forty-eight  hexagonal  8-32  nuts. 
Eighty-four  Ys"  dia.  washers. 

Next,  drill  a  No.  18  hole  y%"  from  one  end 
of  each  of  the  copper  strips ;  also  drill  a  No. 
32  hole  IM"  from  the  same  end,  and  coun- 
tersink. The  corresponding  holes  in  the 
square  by  1  5/16"  fiber  strips  are  drilled  to  a 
depth  of  3/16"  with  a  No.  40  drill;  make 
these  holes  %"  from  each  end,  and  tap  the 
turn  with  4/36  tap;  the  screw  will  then  go 
in  very  tightly  without  binding  on  the  cop- 
per strip.  Fasten  these  handles  on  the 
switch  blades  first ;  then  put  an  8/32x^4" 
screw  thru  from  the  top  of  each  blade  and 
run  up  a  nut  on  the  other  side.  Then  put 
on  a  washer  and  insert  in  the  proper  holes 

in  the  base,   

and  put  on 
two  wash- 
ers ;  then 
fasten  with 
one  nut.  For 
the  contact- 
points,  put 
an  8/32x1/4" 
screw  thru 
each  of  the 
proper  holes 
on  the  base, 
put  on  two 
washers 
unde  rneath 


and  then  proceed  to  fasten  with  one  nut. 

The  connections  are  made  according  to 
the  diagram  in  Fig.  3.  Unless  all  connec- 
tions are  soldered,  the  wires  must  be  run 
from  one  contact  to  the  other,  instead  of 
being  tapt  off  as  shown.   Do  not  use  smal 


Front  View  of  Series-Parallel  Battery  Control  Switch  Panel — a  Necessary 
Adjunct  to  the  Experimenter's  Laboratory.     Any  Desired  Grouping  of  the 
Cells— Series,  Parallel  or  Series-Parallel — Is  Possible  by  Its  Use. 

wire  than  No.  18  D.  C.  C.  for  this  purpose. 
Place  all  ends  of  wires  between  washers, 
and  screw  nut  up  tightly,  being  careful  the 
switches  do  not  bind.  Then  coat  the  wires 
with  heavy  shellac  or  glue  to  hold  them  in 
place. 

The  cells  to  be  operated  are  permanently 
connected  to  the  binding  posts  marked  by 
the  letters  "A,  B,  C,  D,  E,  F"  in  Fig.  3;  con- 
nect one  cell  to  each  pair  of  posts ;  the  posi- 
tive and  negative  polarities  must  alternate 
as  indicated.  The  possible  combinations  are 
tabulated  in  Fig.  4,  which  should  be  used 
for  reference.  Switch  No.  6  is  first  thrown 
to  the  left  or  right,  according  to  the  polarity 
desired  at  the  test  current  terminals.  When 
using  the  switch-board  this  switch  must  be 
thrown  either  in  one  position  or  the  other. 
Under  "CELLS'"  look  for  combination  de- 
sired; under  "SWITCH  POSITION"  find 
position  of  switches  to  give  the  combination. 
For  example:  to  obtain  current  from  3 
cells  in  series  and  2  in  parallel,  look  in  col- 
umn marked  "CELLS"  and  in  "Series" 
column  find  3  and  in  "Parallel"  column  find 
2.  Under  "SWITCH  POSITION"  in  col- 
umns marked  "LEFT"  and  "RIGHT"  find 
"2"  and  "1,  3,  4,  5,"  respectively.  Place 
switch  No.  2  on  its  left-hand  contacts  and 
switches  Nos.  1,  3,  4  and  5  on  their  right- 
hand  contacts ;  the  current  is  taken  from 
the  pair  of  binding  posts  near  the  right- 
hand  edge  of  the  base.  If  the  polarity  is 
to  be  changed,  move  switch  No.  6  to  the 
opposite  position.  The  switches  that  are 
not  specified  in  the  table  for  any  particular 
(Continued  on  page  275) 


Edgewise  View  of  Series-Parallel  Battery  Control  Switch.    Every  Electrical 
"Bug"  Will  Find  This  Switch  of  Great  Usefulness  in  His  Laboratory. 
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HOW-TO- 


This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


Lalb©rat©ry  Measuriiv 

FIRST  PRIZE,  $3.00 


Compos 


The  Magnetic  Coil  Used  to  Actuate  the  Cali- 
brated Compass  Is  Here  Shown  Mounted  in 
a  Pivoted  Pedestal. 


in  construction  but  it  is  likewise  efficient 
when  calibrated  by  a  method  given  below. 

In  Fig.  2  one  type  of  instrument  is  shown. 
A  compass  is  clamped  on  a  wooden  stand 
by  two  brass  clips  as  shown  and  the  coil 
(current  coil)  is  supported  by  the  8/32 
rods  and  slides  back  and  forth  on  them.  A 
pointer  is  affixt  to  the  coil  and  moves  over 
the  scale. 

In  Fig.  3  the  compass  is  supported  on  a 
wooden  stand  in  the  same  manner  described 
above,  but  here  the  coil  rotates  away  from 
the  compass  on  a  90  degree  angle  (or  quar- 
ter circle)  decreasing  its  distance  from  the 
compass  in  that  manner.  Here,  of  course, 
the  scale  has  to  be  affixt  to  the  support 
which  also  holds  the  coil,  its  arm  and 
handle. 


If  we  take  a  coil  of  wire  as  shown  in 
Fig.  1  and  set  a  compass  in  the  center  as 
shown,  with  the  compass  needle  pointing  in 
the  plane  of  the  coil,  then  when  current  is 
past  thru  the  coil  the  needle  will  swing  at 
right  angles  to  the  plane  of  the  same.  One 
objection  to  this  type  of  apparatus  is  that  it 
is  very  critical  and  no  direct  readings  can 
be  taken  to  scale — for  this  reason  the  fol- 
lowing instruments  if  properly  constructed 
will  be  of  advantage  to  any  experimenter 
in  his  laboratory.    It  not  only  being  cheap 

SECOND  PRIZE,  $2.00 


e-32  roc" 


fig? 


A  Very  Useful  Form  of  Home-Made  Measur- 
ing Instrument.    The  Compass  Is  Affected  in 
Proportion  as  the  Coil  Is  Moved  Toward  or 
Away  from  It. 


Hook-Up  of  Apparatus  for  Calibrating.  The 
Current  in  the  Coil  Is  Varied  by  a  Rheostat. 

Calibration  of  the  Instrument:  As  shown 
in  Fig.  4  a  standard  ammeter  for  battery 
use  is  connected  in  series  with  the  coil  and 
the  batteries,  the  current  from  the  batteries 
is  regulated  by  a  variable  resistance.  A 
mark  is  made  with  black  paint  on  the  com- 
pass as  shown  at  X  in  the  drawing.  This 
mark  is  employed  in  the  following  manner : 
The  coil  is  moved  one  degree  on  the  scale 
and  the  resistance  varied  until  the  compass 
deflects  to  the  mark — this  is  noted  on  the 
scale — and  the  coil  is  then  moved  back  an- 
other notch  on  the  scale  and  the  same  pro- 
cedure complied  with,  until  finally  the  en- 
tire scale  is  plotted.  This  makes  a  very  neat 
and  efficient  measuring  instrument. 

Contributed  by  E.  T.  JONES. 


ttitton 


THIRD  PRIZE,  $1.00 


Remove  all  contacts  and  other  trimmings 
from  the  bottom  of  a  common  wooden  push- 
button. Then  make  a  coil  of  resistance 
(iron,  German  silver,  etc.)  wire,  put  it  in 
position  shown,  and  fasten  the  ends  in  place 
by  two  binding  posts,  b  and  b. 
The  contact  arm  is  sheet  brass, 
1/16  inch  thick.  The  handle  is 
a  piece  of  one-half  inch  dowel, 
fastened  by  a  small  round- 
head wood  screw,  which  makes 
contact  with  the  wire.  The 
arm  is  fastened  securely  to  the 
bolt  by  a  nut,  N.  A  washer, 
W,  is  slipt  over  the  bolt  on  the 
back  at  the  bottom,  and  then 
another  nut,  M,  which  is  sol- 
dered to  the  bolt.  A  wire  is 
soldered  to  the  washer  for  con- 
nections. This  rheostat  should 
be  used  for  light  work  only. 

Contributed  by 

ROBERT  HERTZBERG. 


sketch  explains  the  stunt  sufficiently,  except 
that  in  putting  on  the  clamp  the  loop  (B) 
should  be  made  first;  then  the  two  ends  (c 
and  d)  bent  around  and  twisted  at  (A). 
The  lead  wire  is  looped  around  A  and  B  and 


Push  Button  Bases  Lend  Themselves  Nicely 
to  the  Construction   of   Home-Made  Spiral 
Wire  Rheostats. 


A   "TWO  SECOND" 
GROUND    CLAMP  AND 
SOLDERING  IRON 
HEATER. 

My  "two-second"  ground  clamp  is  made 
from  scraps  of  No.  12  or  14  B.  &  S.  gage 
copper  wire.  I  have  used  a  clamp  like  this 
and  find  it  gives  entire  satisfaction.  The 


Hollow  starting 
Off/  resistance 


Making  a  Ground  Clamp  in  a  Jiffy— and  a  Soldering  Iron 
Heater. 

twisted    up    tight,    giving    a    firm  joint. 

The  other  stunt  is  a  soldering  iron  heater 
made  from  a  discarded  starting  box  coil. 
Contributed  by       E.  McALLISTER. 
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EDITED  BY       S.  GERNSBACK 


REPAIRING  TEST-TUBES. 

Being  short  of  test-tubes  and  unable  to 
obtain  more  at  the  time,  I  chanced  upon 
the  idea  of  mending  some  of  the  broken 
ones.  My  first  trials  were  unsuccessful  be- 
cause of  the  bottom  being  too  thick.  I 


oil  to  (1)  one  pint  of  coal  oil,  and  the 
threads  will  not  clog  up,  but  will  take  a 
fine  finish  as  if  cut  in  steel. 
Contributed  by 

CLYDE  G.  PATTERSON. 


Don't  Throw  Away  Your  Broken  Test-Tubes. 
You   Can    Repair  Them    Easily.     Just  Try! 

managed  to  get  a  good,  thin  bottom  by  the 
following  method : 

The  broken  test-tube  was  lowered  into 
the  Bunsen  flame  and  the  jagged  edges, 
when  soft  enough,  (still  held  in  the  flame) 
were  pulled  out  with  the  aid  of  an  ordinary 
pair  of  pliers.  When  the  walls  seemed 
thin  enough,  the  jagged  ends  were  drawn 
together  thereby  closing  the  end  of  the 
tube  as  in  Fig.  3.  The  heat  was  concen- 
trated on  "b,"  Fig.  3,  and  when  soft  enough 
the  tip  "a"  was  drawn  out  (while  held  in 
the  flame).  The  result  appears  at  Fig.  4. 
Still  holding  the  tube  in  the  flame,  the 
bottom  was  heated  until  soft  when  it  was 
quickly  removed,  the  open  end  placed  to 
the  mouth,  and  the  breath  forced  into  it. 
This  was  done  several  times  until  the 
bottom  assumed  the  shape  of  that  at  Fig.  2. 
Then  it  was  annealed  well  in  the  luminous 
flame  and  set  aside  to  cool.  The  result  is 
a  test-tube  that  may  be  used  for  all  ordi- 
nary purposes  not  requiring  heat.  The 
tube  may  also  be  used  in  the  flame  if  the 
tip  of  thick  glass  "d,"  Fig.  2,  is  removed 
with  the  aid  of  a  grinding  wheel  or  an  oil- 
stone and  the  tube  re-heated  and  annealed 
again. 

The  jaws  of  the  pliers  must  be  hot  when 
it  comes  in  contact  with  the  hot  glass 
and  preferably  one  with  narrow  jaws  and 
insulated  handles.  Before  introducing  the 
broken  test-tube  in  the  flame  it  must  be 
well  heated  in  the  air  above  the  flame  to 
prevent  further  cracking. 

Contributed  by  HAROLD  OLSEN. 


SHOP  KINKS 

Lay  dull  files  in  diluted  sulphuric  acid 
until  they  are  eaten  deep  enough. 

Chasing  Threads  in  Aluminum :  When 
cutting  threads  on  aluminum  use  a  little 
oil  with  coal  oil,  about  (1)  one  teaspoon  of 


SOLUBILITY  OF  GAS  PRODUCES 
FASCINATING  EFFECTS. 

A  very  interesting  chemical  experiment 
can  be  performed  with  the  apparatus 
shown  in  the  illustration.  A  perfectly  dry 
Florence  flask  is  used  for  the  upper  vessel. 
It  is  filled  with  hydrogen  chlorid  gas,  which 
is  prepared  by  heating  a  mixture  of  moist- 
ened common  salt  (sodium  chlorid)  and 
sulfuric  acid.  The  gas  is  collected  by 
downward  displacement  as  it  is  heavier 
than  air. 

This  flask  is  connected  by  means  of  a 
glass  tube  to  a  similar  vessel,  which  is 
nearly  filled  with  a  blue  litmus  solution. 
This  solution  is  made  by  dissolving  a  very 
small  quantity  of  the  blue  litmus  dye  in 
water.  The  end  of  the  tube,  opening  into 
the  upper  flask  is  drawn  out,  so  as  to  make 
a  rather  fine  jet.  All  the  stoppers  are 
fitted  tightly. 

By  blowing  into  the  open  tube  of  the 
lower  vessel,  a  few  drops  of  the  liquid 
are  forced  into  the  upper  flask.  The  hydro- 
gen chlorid  at  once  dissolves,  thus  dimin- 
ishing the  pressure  inside  the  vessel.  The 
blue  solution  then  forms  a  fountain  at 
the  jet  and  continues  to  do  so,  until  almost 
all  the  chlorid  is  used  up.  This  gas  has 
also  the  property  of  changing  blue  litmus 
to  red,  hence  as  soon  as  the  solution  comes 
in  contact,  with  it,  the  color  is  changed 
immediately,  thus  presenting  a  very  mys- 
terious appearance  to  a  novice. 

Contributed  by  JOHN  C.  JACK. 


The  Modern  Heron  Fountain.    A  Mysterious 
Trick  of  Fascinating  Effects. 


FIREWORK  PAPERS  AS 
PYROTECHNICS. 

Red  Fire 

Strontium  nitrat    20  parts 

Potassium  chlorat    10  " 

Alcohol    20  " 

Water   100  " 

Green  Fire 

Barium  chlorat    20  " 

Alcohol    20  " 

Water   100  " 


Yellow  Fire 

Sodium  oxalat    10  " 

Potassium  chlorat    10  " 

Alcohol    20  " 

Water   100  " 

Blue  Fire 

Potassium  chlorat    10  " 

Copper  chlorat    20  " 

Alcohol    20  " 

Water   100  " 

Violet  Fire 

Strontium  chloral    15  " 

Copper  chlorat    15  " 

Potassium  chlorat    15  " 

Alcohol    50  " 

Water   100  " 

Lilac  Fire 

Potassium  chlorat    20  " 

Copper  chlorat    10  " 

Strontium  chlorid    10  " 

Alcohol    50  " 

Water   100  " 

Unsized  paper  is  put  in  the  solutions. 
When  the  paper  becomes  saturated,  then 
remove  and  dry  by  hanging  it  over  a 
string  stretched  across  a  warm  room.  A 
sheet  of  paper  about  12  by  16  inches  may 
be  made  to  burn  for  several  minutes. 

Contributed  by      BRUCE  L.  LEWIS. 


DROPPER  FROM  OLD  LAMP 
BULBS. 

I  have  found  a  very  good  use  to  which 
old  worn  out  electric  bulbs  can  be  put. 
First,  the  solder  is  melted  from  end  of  the 
base  and  the  small  disc  is  removed.  Now, 
by  using  a  little  pressure,  the  entire  base 
may  be  removed.  Then,  with  a  piece  of 
heavy  wire  or  a  nail,  the  glass  post  on 
which  the  tungsten  filament  is  attached, 
can  be  broken.  The  glass  pieces  and 
tungsten  wire  must  then  be  removed.  Care 
should  be  taken  to  keep  the  opening  at 
the  bottom  as  small  as  possible.  If  the 
bulb  is  now  filled  with  water  and  quickly 
inverted,  the  water  will  not  flow  out  but 
by  slightly  tilting  it,  the  water  will  come 
out  drop  by  drop.  This  makes  a  very  good 
dropper  for  use  in  chemical  experiments. 
If  a  rubber  tube  is  attached  as  in  Fig.  2 
the  dropper  may  be  used  on  any  receptacle. 

Cont.  by  WERNER  KRETSCHMER. 


The  Burned  Out  Bulb  in  the  Laboratory.  A 
Cheap  and   Efficient  Dropper! 


228 


ELECTRICAL  EXPERIMENTER 


July,  1919 


July,  1919 


ELECTRICAL  EXPERIMENTER 


229 


FEW  fields  have  been  opened  up  the 
exploration  of  which  has  proved  as 
fruitful  as  that  of  high  frequency 
currents.  Their  singular  properties 
and  the  spectacular  character  of  the 
phenomena  they  presented  immediately 
commanded  universal  attention.  Scientific 


Fig.   13 — Tesla   Oscillator  with  Magnetically 
Controlled,  Sealed    Mercury  Interrupter. 

men  became  interested  in  their  investiga- 
tion, engineers  were  attracted  by  their  com- 
mercial possibilities,  and  physicians  recog- 
nized in  them  a  long-sought  means  for  ef- 
fective treatment  of  bodily  ills.  Since  the 
publication  of  my  first  researches  in  1891, 
hundreds  of  volumes  have  been  written  on 
the  subject  and  many  invaluable  results  ob- 
tained thru  the  medium  of  this  new  agency. 
Yet,  the  art  is  only  in  its  infancy  and 
the  future  has  incomparably  bigger  things 
in  store. 

From  the  very  beginning  I  felt  the  neces- 
sity of  producing  efficient  apparatus  to  meet 
a  rapidly  growing  demand  and  during  the 
eight  years  succeeding  my  original  an- 
nouncements I  developed  not  less  than  fifty 
types  of  these  transformers  or  electrical 
oscillators,  each  complete  in  every-  detail 
and  refined  to  such  a  degree  that  I  could 
not  materially  improve  any  one  of  them 
today.  Had  I  been  guided  by  practical 
considerations  I  might  have  built  up  an  im- 


Fig.  14 — Electrical    Oscillator,  Illus- 
trated in  Fig.  13,  Showing  Details  and 
Circuit  Connections. 


ICS 

lUf  R.  TESLA  makes  a  very- 
important  contribution 
to  the  electrical  arts  with  this 
article. 

The  pioneer  of  all  high  fre- 
quency apparatus  divulges 
much  that  is  new  and  start- 
ling in  these  pages.  Fetv  peo- 
ple realize  the  enormous 
value  of  Mr.  Testa's  machines 
and  the  many  different  im- 
portant uses  to  which  they 
can  be  applied  in  our  every- 
day lives.  New  and  startling 
uses  are  being  found  every 
year  for  these  machines. 

It  is  characteristic  of  Mr. 
Tesla  that  he  has  developed 
and  actually  built  an  astound- 
ing variation  of  these  ma- 
chines, and  we  regret  that 
we  can  publish  only  a  very 
fetv  of  the  more  important 
models. 

Most  of  the  Tesla  coils 
shown  have  never  been  pub- 
lisht before.    — EDITOR. 


mense  and  profitable  business,  incidentally 
rendering  important  services  to  the  world. 
But  the  force  of  circumstances  and  the 
ever  enlarging  vista  of  greater  achieve- 
ments turned  my  efforts  in  other  direc- 
tions. And  so  it  comes  that  instruments 
will  shortly  be  placed  on  the  market  which, 
oddly  enough,  were  perfected  twenty  years 
ago ! 

These  oscillators  are  expressly  intended 
to  operate  on  direct  and  alternating  light- 
ing circuits  and  to  generate  damped  and 
undamped  oscillations  or  currents  of  any 
frequency,  volume  and  tension  within  the 
widest  limits.  They  are  compact,  self-con- 
tained, require  no  care  for  long  periods  of 
time  and  will  be  found  very  convenient  and 
useful  for  various  purposes  as,  wireless 
telegraphy  and  telephony ;  conversion  of 
electrical  energy;  formation  of  chemical 
compounds  thru  fusion  and  combina- 
tion ;  synthesis  of  gases ;  manufacture  of 
ozone;  lighting;  welding;  municipal,  hos- 
pital, and  domestic  sanitation  and  steriliza- 
tion, and  numerous  other  applications  in 
scientific  laboratories  and  industrial  institu- 
tions. While  these  transformers  have  never 
been  described  before,  the  general  principles 
underlying  them  were  fully  set  forth  in  my 
publisht   articles    and   patents,   more  par- 

V- '  -; ^ ": '  1    :  / v i  ■"  :  ■ 1 :!  ;ii  ■ 

SPECIAL  NOTICE 

g  Last  month  we  announced  another  |j§ 

=  special  feature  article  by  Mr,   Tesla,  g| 

|p  which  altho  made  in  good  faith  by  us  g| 

m[  was  not  authorized   by   him.     Due  to  g 

=  very  important  duties  of  Mr.  Tesla,  it  n 

=  was  impossible  for  him  to  furnish  his  g 

=  historical    article   this   month,   so   the  H§ 

=  special  feature  article  publisht  on  this 

=  page  takes   its   place.     An    important  g 

=  historical    article   will    appear  >in    the  =:  : 

=  August  issue. — Editor. 


ticularly  those  of  September  22,  1896,  and 
it  is  thought,  therefore,  that  the  appended 
photographs  of  a  few  types,  together  with 
a  short  explanation,  will  convey  all  the  in- 
formation that  may  be  desired. 

The  essential  parts  of  such  an  oscillator 
are  :  a  condenser,  a  self-induction  coil  for 


Fig.  15 — Tesla    Transformer    with  Gravity 
Controlled,   Sealed    Mercury  Interrupter. 

charging  the  same  to  a  high  potential,  a 
circuit  controller,  and  a  transformer  which 
is  energized  by  the  oscillatory  discharges 
of  the  condenser.  There  are  at  least  three, 
but  usually  four,  five  or  six,  circuits  in 
tune  and  the  regulation  is  effected  in  sev- 
eral ways,  most  frequently  merely  by  means 
of  an  adjusting  screw.  Under  favorable 
conditions  an  efficiency  as  high  as  85%  is 
attainable,  that  is  to  say,  that  percentage  of 
the  energy  supplied  can  be  recovered  in  the 
secondary  of  the  transformer.  While  the 
chief  virtue  of  this  kind  of  apparatus  is 
obviously  due  to  the  wonderful  powers  of 
the  condenser,  special  qualities  result  from 
concatenation  of  circuits  undei  observance 
of  accurate  harmonic  relations,  and  mini- 
mization of  frictional  and  other  losses 
which  has  been  one  of  the  principal  ob- 
jects of  the  design. 

(Continued  on  page  259) 


Fig.    16 — Electrical    Oscillator,  Illus- 
trated in  Fig.  15,  Showing  Details  of 
Motor  and  Break  Mechanism. 
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RADIO 


Y  ■  ^1  HE  great  war  has  wrought  tre- 
mendous changes  in  the  design  of 


tre- 

uuiuuuj  manges  in  the  design  of 
radio  apparatus.    Among  these  de- 
signs  is  the  1  K.W.  panel  trans- 
mitting set  used  by  the  U.  S.  Navy 
on  a  great  many  of  their  vessels  during 
the  war,  and  in  use  at  the  present  time  on 
a  great  many  of  the  U.  S.  Shipping  Board 
vessels. 

The  1  K.W.  set  is  one  of  the  most  effi- 
cient sets  in  use,  being  constructed  for 
both  efficiency  and  durability.  The  panel 
consists    of    two    bakelite-dilecto  pieces 


Jy  ILBSTE3R,    F»  1RYAH 

The  automatic  starter  consists  of  five 
distinct  parts,  two  solenoids  and  two  con- 
tact discs  which  are  carried  by  plungers 
working  in  the  solenoids,  also  a  common 
resistance  box.  The  right-hand  solenoid 
has  two  separate  windings,  the  first  being 
a  current  winding  in  series  with  the  motor- 
generator  and  starting  resistance.  The 
left-hand  solenoid  has  this  type  of  winding 
solely.  The  extra  winding  on  the  right- 
hand  solenoid  is  connected  across  the  serv- 
ice line  as  shown  in  diagram.  This  is  termed 
the  potential  winding.    The  generator  field 


sheet  brass,  this  housing  making  the  "live" 
parts  of  the  key  free  from  all  electrical 
contact  with  the  power  circuit.  The  con- 
nection between  the  key  and  the  panel  is 
made  by  two  lengths  of  flexible  cable,  each 
five  feet  long.  By  means  of  the  antenna 
switch,  both  the  generator  armature  cir- 
cuit and  also  the  generator  field  circuit 
are  broken  when  the  switch  is  in  receiv- 
ing position. 

The  transformer  used  in  connection  with 
this  set  is  of  the  closed-core,  dry  type, 
and  is  rated  at  1000  watts,  500  cycles  and 


fLNHC  n..Tr„p„e  ,lf  £anel  ?adi0  Transmitter,  Rated  at  I  Kilowatt,  and  Extensively 
ci«lrfDurilh9  nhe  W?r'J  kar°er  5ets  of  Similar  Design  Were  Also  Developed.    It  is 
Fitted  with  Quenched  Gap.    Antenna  Radiation   15  to  18  Amperes.  Daylight 
Range  1,000  Miles. 
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mounted  vertically,  the  top  panel  carrying 
the  hot-wire  ammeter  as  well  as  the  unique- 
wave  changing  devices. 

The  lower  panel  consists  of  the  A.C.- 
D.C.  voltmeter,  wattmeter,  the  latest  de- 
sign of  quenched  gap,  also  the  control 
switches.  The  panel  is  0.5  inch  thick. 
Back  of  this  is  the  framework  upon  which 
the  panels  are  securely  fastened.  At  the 
bottom  is  a  tray  constructed  of  rigid  iron 
cross-pieces  upon  which  the  motor-genera- 
tor is  securely  bolted.  The  motor-genera- 
tor is  driven  counter-clockwise  from  the 
motor  end  by  D.C.,  at  120  volts,  and  is 
rated  2.1  H.P.  at  the  motor.  The  generator 
is  rated  at  1.25  KVA,  or  1000  watts  at  80 
per  cent,  power  factor.  It  is  of  the  in- 
ductor type,  and  has  15  poles,  and  is  a  500 
cycle  machine. 

The  motor-field  strength  is  controlled  by 
an  18-point  rheostat,  which  varies  the  fre- 
quency between  wide  limits.  The  D.C. 
service  switch  is  rated  at  20  amperes,  250 
volts. 


rheostat  is  a  single  plate  of  the  iron-clad 
type,  6  inches  in  diameter,  giving  a  total 
resistance  of  300  ohms.  The  control  of 
the  rheostat  is  effected  by  a  handle  which 
is  operated  from  the  front  of  the  panel. 

The  meters  are  of  the  Weston  type,  the 
A.C.  and  D.C.  voltmeter  being  of  the 
double-scale  design.  The  resonance  induc- 
tance which  is  furnished  with  this  set  is  of 
the  iron-clad  type.  It  has  two  windings, 
one  being  for  full  power  operation,  the  sec- 
ond, which  is  larger  inductance,  is  for  low- 
power  operation.  Actual  operating  tests 
show  that  the  natural  period  of  the  A.C. 
armature,  resonance,  inductance  and  trans- 
former primary  is  425  cycles.  The  operat- 
ing frequency  ranges  from  450  to  550 
cycles. 

One  of  the  most  unique  parts  of  this  set 
is  the  combination  flame-proof  Morse  key 
and  antenna  switch.  The  key  is  made  with 
large  contacts  for  carrying  audio-frequency 
currents  at  low  potential.  It  is  encased 
in  a  gas-tight  housing  of  black  Japanned 


150  volts  at  the  primary  winding  terminals. 
The  ratio  of  transformation  is  38  to  1. 
The  transformer  is  insulated  for  dielectric 
stresses  of  30,000  volts.  The  protective  gap 
consists  of  three  balls  in  shunt  with  the 
secondary,  forming  an  inverted  triangle, 
the  lower  ball  being  grounded  to  the  frame 
of  the  transformer.  They  are  set  to  stand 
a  potential  of  50  per  cent  above  the  maxi- 
mum secondary  voltage.  The  losses  in  this 
transformer  due  to  hysteresis  and  eddy 
currents  are  less  than  50  watts  at  full 
rated  load. 

The  two  condensers  used  are  of  the  Du- 
bilier  type  of  .004  M.F.  capacity,  and  con- 
nected in  parallel.  These  condensers  are 
made  of  select  mica,  and  were  tested  to 
show  minimum  dielectric  resistance  and 
hysteresis.  Each  condenser  is  mounted  in 
an  aluminum  housing.  This  is  to  insure 
durability. 

The  quenched-spark-gap  switch  is  one  of 
the  most  efficient  yet  developed.    It  is  in 
(Continued  on  page  254) 
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PHOTOGRAPHIC _  receiving  and  re- 
cording of  wireless  messages  as  a 
matter  of  regular  daily  routine  is  now 
being  carried  on  by  naval  engineers  at  the 
Otter  Cliffs  receiving  station  near  Bar  Har- 
bor, Maine.  They  use  an  instrument  in- 
vented by  C.  A.  Hoxie. 

The  use  of  this  invention  permits 
the  eye  to  either  supplement  or  replace 
the  ear  in  reading  wireless  messages. 
In  fact,  a  totally  deaf  man  could  be  a 
wireless  receiving  operator  in  a  sta- 
tion so  equipt. 

It  is  stated  that  messages  have  been 
deciphered  with  its  assistance,  when 
operators  were  unable  to  get  a  single 
word  of  it  by  ear  alone.  From  now  on 
receivers  do  not  hear  by  their  ears 
alone. 

Thus  the  outstanding  obstacles  to 
accuracy  in  wireless  receiving  have 
been  eliminated,  except  for  severe 
static  interference. 

Receiving  600  Words  a  Minute. 

As  to  speed  in  receiving,  this  ma- 
chine has  frequently  recorded  at  the 
rate  of  400  words  per  minute,  as  fast 
as  a  machine  gun  shoots,  and  recently 
in  a  test  made  by  Mr.  Hoxie,  the  ma- 
chine recorded  a  low  power  message 
at  600  words  a  minute!  Up  to  this  time 
the  most  rapid  method  of  recording 
radio  signals  has  been  by  the  phono- 
graph, but  this  must  still  be  trans- 
cribed by  the  ear  and  not  the  eye. 
Moreover,  no  permanent  visual  record 
is  made.  The  phonographic  method 
has  never  yet  approached  the  rate  of 
600  words  per  minute,  so  the  new  in- 
strument has  hung  up  a  new  speed  rec- 
ord. An  interesting  sidelight  on  this 
feature  of  the  invention  is  that  high 
speed  messages  are  secret  messages  to 
all  who  are  not  equipt  with  this  device. 

A  commercial  phase  of  the  speed 
question  is  peculiarly  linked  up  with 
the  atmospheric-electric  phenomena  of 
the  northern  temperature  zone.  For 
years  it  has  been  found  that  the  best 
time  for  transmitting  all  wireless  mes- 
sages between  here  and  Europe  was 
from  4  A.  M.  to  10  A.  M.  Speedy 
sending  and  receiving  can  condense  the 
traffic  into  this  most  favorable  period, 
or  a  greater  volume  can  be  sent  with 
a  minimum  number  of  stations.  When 
it  is  remembered  that  a  pair  of  sta- 
tions— one  in  Europe  and  one  here — 
can  easily  cost  $2,000,000— the  item  of  keep- 
ing down  overhead  charges  by  rapid  send- 
ing will  be  easily  appreciated. 

Expert  operators  have  been  known  to 
receive  35  words  per  minute  for  a  short 
time  under  perfect  conditions,  but  average 
reception  up  to  this  time  has  been  IS  to  20 
words  per  minute — or  1,000  words  per  hour. 

It  has  been  a  race  between  sending  and 
receiving  speeds.  Prior  to  this  invention  it 
has  been  possible  to  send  the  message  faster 
than  it  could  be  received,  but  now  the  situa- 
tion has  been  reversed. 

The  photographic  recorder  has  been  in 
daily  operation  at  Bar  Harbor,  Maine.  It 
has  repeatedly  recorded  regular  traffic 
schedules  ranging  from  1,000  to  7,000  words 
without  interruption ;  and  at  a  speed  of  40 
to  55  words  per  minute  every  word  is 
perfect  and  easily  and  quickly  read.  It  is 
used  supplementary  to  the  ordinary  type 
of  receiving  set. 

Not  only  is  the  message  permanently  re- 
corded on  a  tape  of  special  photographic 
paper,  but  a  fleeting  visual  image  of  the 
signals  can  be  seen  on  the  ground  glass  of 
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FROM  NtfUF/V  G£RM/?AJY    20  WORDS  PER  MINUTf 


WW® 

FROM  LYO/VS  FRANCE    SO  WORDS PEff  M//V(/T£ 


Visual  Radio  Receiving  Device.  Tape  Starts  at  Extreme 
Right  and  After  Being  Exposed  to  Flashes  Correspond- 
ing to  the  Wireless  Dots  and  Dashes,  is  Developed  and 
Dried  in  the  Four  Tubes  in  Center,  and  Then  Runs  Off 
End  at  Extreme  Left  Into  Basket,  the  Same  as  a 
Broker's  Ticker  Tape.  The  Upper  Tape  is  a  Reproduc- 
tion of  a  Message  Sent  from  Nauen,  Germany,  to  Bar 
Harbor,  Maine,  at  the  Rate  of  20  Words  a  Minute.  The 
Lower  Tape  is  that  of  a  Message  Sent  from  Lyons, 
France,  to  Bar  Harbor  at  the  Rate  of  50  Words  a  Minute. 

the  machine  at  the  same  instant  that  the 
electric  impulses  arrive  from  the  antenna. 


Important  Articles  in  this  month's 
"Radio  Amateur  News" 

The  Auction  and  the  Radio  Amateur 
By  Dr.  Lee  de  Forest 
How  I  Became  a  Radiobug 
By  Thomas  Reed 
Design  of  Rogers  Ground  Antennae 
By  J.  Stanley  Brown 
Radio  Translator 
By  Major  Chas.  A.  Culver 
Announcement  of  a   $100.00  Radio 

Prize  Contest 
Building   a  Sustained  Wave  Radio 
Telephone  Transmitter 
By  Samuel  D.  Cohen 
New  Type  of  Electron  Tube 
By  H.  F.  Donle 


And  even  more  than  this — an  audible  re- 
ception can  also  be  made  simultaneously 
by  the  regular  telephone  method. 

How  the  Recorder  Works. 

The  mechanism  is  based  on  a  compara- 
tively simple  electrical  engineering 
principle.  A  light-weight  mirror  "flut- 
ters" in  electromagnetic  tune  with  the 
minute  electric  impulses  coming  from 
the  receiving  antenna.  The  duration 
and  extent  of  the  mirror's  oscillations 
vary  according  to  the  dot,  dash  or  sil- 
ence of  the  sending  station.  This  mir- 
ror reflects  a  beam  of  light  on  the 
moving  sensitized  tape.  This  tape, 
propelled  by  an  electric  motor,  pro- 
gresses up  and  down  thru  the  vertical 
pipes  which  contain  the  developing  and 
fixing  chemicals. 

Automatically  the  tape  enters  the  de- 
veloping fluid  and  then  the  hypo  fixing 
bath ;  then  it  is  washed  in  running 
water,  and  is  dried  by  electric  heat 
assisted  by  forced  draft — all  invisibly 
effected  inside  this  single  machine. 
Like  the  tape  from  a  stock-ticker,  the 
message  pours  out  of  the  wonderful 
device  and  into  a  basket.  In  rapid  re- 
ceiving there  is  an  average  of  one 
word  for  every  inch  of  tape.  The  re- 
ceiving operators  can  read  the  record 
at  a  speed  of  50  to  100  words  per 
minute. 

The  time  to  record,  develop,  fix, 
wash  and  dry  the  tape  is  from  two  to 
four  minutes.  The  rolls  of  tape  are 
1,000  feet  long  and  a  continuous  mes- 
sage of  10,000  words  can  be  recorded 
without  reloading  the  machine. 

A  remarkable  performance  of  this 
machine  only  recently  promises  great 
things.   As  told  by  Mr.  Hoxie : 

All  On  One  Aerial. 

"Two  simultaneous  messages  from 
different  sources  were  coming  in  to 
one  receiving  circuit  connected  to  the 
new  photographic  recorder.  One  of 
these  messages  was  sent  at  a  train  fre- 
quency of  1,000  cycles  per  second,  and 
the  other  at  975  cycles  per  second. 
Ordinarily  two  frequencies  so  close 
to  each  other  would  have  interfered 
with  reception,  and  I  was  pleased  that 
I  could  receive  one  of  the  messages. 
But  by  a  slight  adjustment  of  the  ma- 
chine I  was  able  to  receive  the  other 
message ;  then  back  to  the  first ;  then 
switched  off  to  the  second — receiving  either 
message  without  interference  from  the 
other. 

"I  hope  to  perfect  the  instrument  so  that 
in  the  not  far  distant  future  several  photo- 
graphic recorders  can  be  attached  to  a 
single  antenna  and  simultaneously  receive 
messages  from  Rome,  Lyons,  Carnarvon, 
Wales,  Nauen,  Germany,  and  San  Fran- 
cisco !  This  may  be  called  simultaneous 
multiplex  receiving  from  one  antenna. 

"When  this  is  accomplished,  an  interna- 
tional receiving  station  would  have  but  a 
single  antenna ;  and  in  a  room  inside  the 
station  there  would  be  a  row  of  machines 
with  tapes  pouring  into  baskets.  One  could 
pause  at  the  first  basket  and  read  of  the 
new  president  of  Germany;  stepping  to  the 
next  basket  he  would  read  of  a  volcanic 
eruption  in  the  Philippines,  and  only  a  few 
feet  further  on  will  be  the  baskets  marked 
'London,'  'Paris,'  'Rome,'  'San  Francisco,' 
'Sydney'  and  'Shanghai.' !" 

It  has  long  been  the  dream  of  radio  en- 
gineers to  realize  a  perfected  device  for  re- 
cording accurately  wireless  signals. 
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Fig.  1.  The  "Pliotron"  Oscil- 
lator is  a  Super-Exhausted 
Bulb  Fitted  with  Filament, 
Grid  and  Wing,  Similar  to 
the  Little  Audion  with  Which 
We  Are  All  Familiar,  But  is 
Much  Larger.  Some  of  the 
Pliotrons  Develop  as  Much 
as  One-half  Kilowatt  and 
More.  They  Are  Heated  Red 
Hot,  Cooled  in  Liquid  Air 
and  Otherwise  Put  Thru  the 
"Third  Degree"  while  in  the 
Process  of  Making,  in  Order 
to  Drive  Off  Any  Residual 
Gases  in  the  Bulb  Structure. 


THE  pliotron  vacuum  tube  when  used 
as  an  oscillator  for  the  production  of 
alternating  current  from  a  direct- 
current  source  of  energy,  has  the 
characteristics  of  an  amplifying  re- 
lay. That  is,  the  wave  shape  of  any  variable 
electromotive  force  applied  between  the 
electron  emitting  cathode  and  the  grid  (or 
controlling  member)  will  be  faithfully  re- 
produced by  the  currents  in  the  main  anode 
to  cathode  circuit. 

Therefore,  the  input  of  a  small  amount 
of  alternating-current  energy  will  set  up  a 
relatively  larger  amount,  identical  in  fre- 
quency and  wave  shape.  Now  by  utilizing 
a  small  proportion  of  the  alternating-cur- 
rent energy  thus  produced  to  feed  back  to 
the  input  circuit,  the  system  can  be  made 
self-exciting.  Alternating-current  energy 
can  thus  be  obtained  from  a  direct-current 
source,  the  pliotron  and  its  auxiliary  ap- 
paratus forming  a  type  of  converter. 

The  type  of  pliotron  utilized  in  the  ar- 
rangements to  be  described  is  shown  in 
Fig.  1,  and  is  of  the  same  design  as  used 
for  the  circuits  referred  to  in  previous 
articles. 

In  this  article,  two  pliotron  oscillator  ar- 
rangements for  high-frequency  will  be  de- 
scribed, the  first  for  the  production  of 
relatively  large  current  and  the  second  for 
the  production  of  relatively  high  voltage. 
In  each  case  the  amount  of  energy  involved 
is  comparatively  small,  of  the  order  of  150 
watts  or  less. 

In  a  resonance  circuit  the  current  will 
rise  until  the  losses  become  equal  to  the 
input  energy.  With  practical  circuits  the 
lower  limit  of  power-factor  obtainable  is 
about  one-half  of  1  per  cent.,  unless  un- 
usual precautions  are  taken.  This  means 
that  the  maximum  resonance  current  pro- 
duced is  about  two  hundred  times  the  value 
of  the  true  energy  current  fed  into  the  reso- 
nance circuit. 

Therefore,  where  large  currents  are  de- 
sired from  a  small  quantity  of  energy,  the 


total  volt-amperes  of 
the  circuit  must  be 
kept  small ;  and  this 
condition  requires  that 
for  such  a  resonance 
circuit  a  large  ca- 
pacity and  small  in- 
ductance must  be 
used. 

There  is  another 
principle  which  must 
be  kept  in  mind.  If 
the  amount  of  electri- 
cal energy  which  can 
be  furnished  by  a 
certain  source  is  lim- 
ited by  the  definite 
amount  of  primary 
power  available,  or  by 
the  losses  in  transmis- 
sion, it  is  important 
to  so  adjust  the  re- 
sistance of  the  load  to 
the  voltage  of  the  sup- 
ply that  the  energy 
is  most  economically 
utilized.  In  the  pres- 
ent case  this  means 
that  the  resistance  of 
the  heavy  current  cir- 
cuit must  be  given  the 
apparent  value  most 
suitable  for  insertion 
in  the  pliotron  circuit. 
This  adjustment  of 
apparent  resistance  is 
accomplished  by  elec- 
tro-magnetic coupling 
or  transformer  action. 
The  diagram  of  an 
arrangement  to  produce  currents  of  from 
10  to  25  amperes  from  one  pliotron  tube 
at  frequencies  between  100,000  cycles  and 
1,000,000  cycles  is  shown  in  Fig.  2. 


Diagram  Showing  Arrangement  of  Circuits 
to  Produce  Currents  of  from  10  to  25  Amperes 
from  One  Pliotron  Tube  at  Frequencies  Be- 
tween 100,000  Cycles  and  1,000,000  Cycles. 
Energy  Amounts  to  About  150  Watts. 


Suppose  it  is  desired  to  calibrate  a  hot- 
wire ammeter  by  means  of  direct  compari- 
son with  a  standard.  These  two  ammeters 
are  represented  by  A  and  Ai  and  are  con- 
nected in  series  as  part  of  a  resonant  cir- 
cuit, the  inductance  and  capacity  of  which 
are  shown  at  Lz  and  Cz  respectively.  The 
product  of  the  values  of  Lz  and  Cz  to  be 
used  for  any  particular  case  is  found  by  the 
usual  resonance  formula: 


1 


2tt  \'LC 


As  mentioned  in  a  previous  paragraph,  a 
low  power-factor  and  volt-ampere  product 
is  desirable ;  and  therefore  the  inductance 
value  of  Lz  is  made  the  minimum  possible, 
consisting  usually  of  only  one  or  two  turns 
of  heavy  conductor.  With  the  range  of 
frequencies  specified,  this  gives  values  for 
Cz  of  the  order  of  about  0.1  microfarad. 
In  this  heavy-current  circuit  it  is  of  course 
very  necessary  to  use  condensers  of  low 


energy  loss  and  to  reduce  the  ohmic  resist- 
ance of  the  conductors  to  a  minimum. 
The  inductance  Lz  obtains  energy  by 
electromagnetic  coupling  from  the  coil  L2 
which  is  located  in  the  plate  circuit  of  the 
pliotron. 

By  means  of  an  adjustment  of  the  values 
of  Li,  Li,  and  G,  the  pliotron  system  can 
be  made  to  set  up  a  high-frequency  current 
corresponding  in  period  to  the  tuned  heavy- 
current  circuit. 

Owing  to  the  relative  values  of  L»  and 
Lz,  the  apparent  resistance  in  the  plate  cir- 
cuit of  the  heavy-current  load  circuit  is 
greatly  multiplied,  but  still  is  not  of  a  suffi- 
ciently high  value  to  absorb  all  the  available 
energy.  To  further  increase  this  apparent 
resistance,  a  variable  capacity  C2  is  shunted 
about  the  inductance  L-.  Then,  by  simul- 
taneous variation  of  these  two  factors,  the 
apparent  resistance  of  the  load  can  be  ad- 
justed to  give  the  largest  energy  output 
available. 

The  heavy-current  output  is  dependent 
upon  the  voltage  of  the  direct-current 
source  D,  a  useful  range  being  between  200 
and  750  volts. 

Pliotrons  may  be  operated  in  parallel 
to  produce  a  load  current  larger  than 
that  obtainable  from  one  tube. 

For  the  production  of  high-voltage  in  a 
resonance  circuit,  the  conditions  are  almost 
a  reverse  of  those  in  a  heavy-current  cir- 
cuit ;  that  is,  with  a  fixt  value  of  inductance 
and  capacity  to  give  the  desired  frequency, 
the  capacity  must  be  small  and  the  in- 
ductance large,  relatively  speaking.  There 
is  a  practical  limit,  however,  to  this  increas- 
ing of  inductance  and  lowering  o*f  capac- 
ity; and  it  is  reached  when  the  distributed 
capacity  effect  in  the  inductance  becomes 
comparable  to  the  capacity  of  the  con- 
denser used  for  resonance. 

A  pliotron  oscillator  arrangement  for  the 
production  of  high  voltages  is  shown  in 
Fig.  3.  The  high  voltage  is  obtained  across 
the  condenser  C%,  and  may  be  tested  by  the 
gap  G.  A  condenser  in  the  form  of  two 
metal  plates  suspended  in  air*  is  the  most 
convenient,  and  it  may  have  a  capacity 
value  between  20  and  200  microfarads  for 
a  frequency  of  100,000  cycles.  By  means 
of  a  hot-wire  ammeter  A  in  circuit  with 
the  condenser  and  by  knowing  the  fre- 
quency, the  voltage  produced  across  d  may 
be  simply  calculated. 

The  inductances  Li  and  L2  are  similar 
and  each  has  a  value  of  about  8  milli- 
henries. The  inductances  Lz  and  Lt  are 
also  similar  to  one  another  and  each  has  a 


*  Two  metal  plates,  each  10  in.  by  10  in.  and 
spaced  Y2  inch  apart,  give  a  condenser  having  a 
capacity  of  approximately  40  micro-microfarads. 

(Continued  on  page  287) 


Pliotron  Oscillator  Arrangement  for  the  Pro- 
duction of  High  Voltages.  The  High  Potential 
is  Obtained  Across  the  Condenser  C1,  and 
May  be  Tested  by  the  Spark  Gap  G. 
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THE  French  Radio  Telegraph  Co., 
"C.  G.  R.,"  during  the  war  has  per- 
fected a  series  of  very  interesting  appa- 
ratus which  it  was  not  possible  to  describe 
heretofore  on  account  of  the  censorship. 
The  apparatus  described  here  are  those  for 
sending  and  receiving  by  means  of  audions, 
particularly  for  underground  work  by 
means  of  the  Rogers  system  and  which 
were  used  by  the  French  army.  The  author 
will  describe  for  the  benefit  of  Electrical 
Experimenter  readers,  little  by  little,  sev- 
eral remarkable  inventions  and  telegraphic 
apparatus  used  during  the  war. 

The  musical  sending  apparatus  described 
this  month  comprises  two  types  of  1  and  2 
K.  W.  capacity.  The 
1  K.  W.  set  here  de- 
scribed was  used  a 
good  deal  by  the 
French  submarine 
chasers,  and  proved 
highly  efficacious.  The 
antenna  is  energized 
by  shock  excitation. 
The  principal  prop- 
erty of  this  excitation 
is  that  the  antenna 
gives  out  a  unique 
wave,  its  length  and 
amortization  (dying 
out  period)  being  in- 
dependent of  the  ex- 
cited circuits.  The 
musical  emission 
which  gives  rise  to  a 
very  high  tone  is  ob- 
tained by  charging 
the  condenser  from  a 
"shock  circuit,"  using 
alternating  current  of 
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View  of  2 
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Radio  -  Tele- 
graph Trans- 
mitter, Includ- 
ing Receiving 
Set,  Mounted 
in  Cabinet. 
Note  the 
Spiral  Oscilla- 
tion Trans- 
former. 


a  frequency  of  500  pe- 
riods per  second.  This 
spark  frequency  of 
1000  periods  per  sec- 
ond produces  a  very 
high  musical  tone  at 
the  receiving  end. 

The  sending  ma- 
chinery comprises  a 
monophase  alternator 
o  f  1,820  volt-am- 
peres  under  an  inten- 
sity of  TYz  amperes, 
coupled  directly  with 
the  direct  current 
machine.  The  induc- 
tor of  the  alternator 
is  fed  by  a  little  ex- 
citation dynamo 
which  is  built  right 
into  the  alternator. 
The  usual  switch- 
board arrangement  is 
shown  in  our  illus- 
tration. 

The  normal  speed 
of  the  group  is  3,000 
revolutions  per  min- 
ute, which  gives  to 
the  alternator  a  fre- 
quency of  500  periods  per  second.  The 
transformer  employed  is  of  the  usual 
type  and  is  placed  in  a  vessel  containing 
a  special  grade  of  oil.  The  sending  con- 
denser is  located  in  a  bath  of  petroleum. 
The  rotary  spark  gap,  which  has  ten 
points,  is  a  very  accurately  built  instru- 
ment which  can  be  regulated  from 
.04  mm.  to  0.  Regulation  is  made 
(Continued  on  page  278) 
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Now  that  amateur  wireless  is  fast  getting 
back  onto  a  pre-war  basis,  some  very  in- 
teresting new  apparatus  is  being  brought 
out.  Of  particular  interest  to  the  amateur 
is  a  new  type  of  inductance  coil  developed 


The     Latest    Thing     in     Radio    Coils  — the 
"Honeycomb"  Inductance.   Maximum  Induct- 
ance, Banked  Winding,  and   Nil  Distributed 
Capacity. 


by  Mr.  R.  F.  Gowan,  of  New  York  City. 
It  has  been  well  named  the  "Honeycomb 
Coil,''  as  can  be  seen  by  the  illustration. 

This  new  coil  winding  was  designed  to 
reduce  distributed  capacity  to  a  minimum 
and  at  the  same  time  to  concentrate  a 
winding  with  a  large  value  of  inductance, 
in  as  small  a  space  as  is  practicable. 

A  great  amount  of  research  work  was 
done  on  these  coils  to  determine  the  most 
efficient  size  and  spacing  of  the  wire,  ca- 
pacity of  the  windings,  etc.  The  distributed 
capacity  has  been  reduced  to  a  minimum 
and  to  as  low  a  value  as  practicable. 

By  actual  measurements  it  was  deter- 
mined that  the  high  frequency  resistance  of 


these  coils  was  only  20  to  28  per  cent 
greater  than  the  D.  C.  resistance  against 
the  usual  100  per  cent  of  the  average  in- 
ductance coil.  The  coils  are  remarkably 
small  compared  to  their  inductance  values. 
For  instance,  a  coil  one  inch  wide  and 
about  four  inches  in  diameter  has  a  wave 
length  of  over  15,000  meters  when  shunted 
by  a  capacity  of  less  than  .001  mfd. 

Various  mountings  are  furnished  for 
these  coils.  When  properly  mounted  as  a 
coupler,  the}-  make  an  instrument  which 
cannot  be  surpast  in  efficiency  and  selectiv- 
ity. Dead  end  or  open  winding  absorption 
losses  are  entirely  done  away  with. 

The  three  coil  mounting  is  shown  in 
the  photograph.  Here  the  three  coils  are 
used  as  primary,  secondary  and  tickler.  The 
writer  had  the  pleasure  of  listening  in  on  a 
set  using  this  combination  with  a  variable 
condenser  of  .001  mfd.  maximum  capacity 
in  the  primary  and  secondary  circuits.  The 
antenna  used  was  a  single  wire  with  a  na- 
tural period  of  185  me- 
ters. All  types  of  sig- 
nals from  the  lowest 
wave  spark  set  to  the 
extremely  long  wave 
undamped  stations  were 
received.  The  sharpness 
of  tuning  and  amount 
of  regeneration  possible 
on  all  wave  lengths 
was  remarkable.  This 
form  of  coil  is  being 
adopted  for  many  com- 
mercial radio  outfits, 
owing  to  its  great 
space  economy. — Pho- 
to Courtesy  De  Forest 
R.  T.  &  t.  Co. 


An  inexpensive  outfit  for  buzzer  practise 
may  be  easily  constructed  by  any  amateur 
from  material  obtainable  from  any  elec- 
trical supply  dealer. 

The  outfit  illustrated  is  very  neat  and 
compact  and  consists  of  a  bell-ringing 
transformer,  a  standard  telegraph  key  and 
high-pitch  buzzer,  all  wired  and  mounted 
on  suitable  base. 

The  use  of  a  small  transformer  elimi- 
nates dry  cell  troubles  and  produces  a  note 
more  nearly  like  that  of  the  large  stations. 
This  form  of  buzzer  code  practise  set,  op- 
erated as  it  is  from  an  alternating  current 
step-down  transformer,  should  commend  it 
particularly  to  schools  and  colleges  where 
the  radio  code  is  taught.  For  one  thing, 
the  tone  of  the  signals  given  off  by  the  buz- 
zer is  more  even  and  regular,  and  thus 
resembles  more  accurately,  actual  commer- 
cial radio  signals  than  is  the  case  where 
batteries  are  employed.  The  operating 
cost  is  infinitesimal. — Photo  G.  E.  Co. 


New  Code  Practise  Set  Comprising  Key,  Buzzer  and  Step-down 
Alternating  Current  Transformer.    No  Batteries  to  Bother  with 
and  No  Operating  Expense. 
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FORMERLY  INSTRUCTOR  IN  RADIO,  AIR  SERVICE  SCHOOL  FOR    RADIO  MECHANICS,  CARNEGIE  INSTITUTE  OF  TECHNOLOGY 


I OPENED  my  Radio  Receiving  Sta- 
tion with  a  sensitive  regenerative  re- 
ceiving set  using  vacuum  tubes,  but 
with  no  storage  battery  for  the  fila- 
ments or  dry  cells  for  the  plates, 
running  my  tubes  entirely  on  ordinary  60- 
cycle  Alternating  Current  tapt  off  the 
electric  light  fixture.  The  accompanying 
figure  shows  how  it  is  done. 

Altho  any  regenerative  hook-up  will 
serve,  the  one  I  am  using  with  good  results 
for  receiving  both 
damped  and  un- 
damped waves  has 
the  antenna  circuit 
CI  LI,  and  the  sec- 
ondary circuit  L2 
C2.  The  secondary 
circuit  is  connected 
on  one  side  to  the 
plate,  and  on  the 
other  side  to  the  de- 
tector grid,  thru  a 
stopping  condenser 
C3  of  .00015  micro- 
farad capacity.  This 
is  a  familiar  hook- 
up thus  far.  The 
new  wrinkle  is  in 
substituting  A.  C. 
(alternating  cur- 
rent) for  the  storage 
battery  to  light  the 
filament,  and  rec- 
tified A.  C.  for  the 
high  voltage  dry 
cells  to  operate  the 
plate  circuit. 

A  transformer  is 
necessary  to  furnish 
the  low  voltage  for 
lighting     the  fila- 
ments of  the  receiv- 
ing  tubes,  detector 
VI    and  amplifiers 
(not    shown),  and 
also  the  filaments  of 
the    rectifier  tubes 
V2    V3;    and  to 
furnish    high  volt- 
ages for  the  plates. 
The  windings  of  the 
complete  trans- 
former are  as  fol- 
lows :  the  primary  Tl  connected  to  the  110  v. 
or  220  v.  A.  C.  lighting  circuit;  a  secondary 
T2  to  step  this  down  to  4 — 6  volts  for  the 
detector  (and  amplifier)  filaments;  a  sec- 
ondary T3  T4,  to  give  20 — 30  volts  from 
each  half  (or  40 — 60  between  end  terminals) 
for  the  plate  ;  and  another  secondary  T5  T6, 
to  give  2 — 4  volts  or  more  from  each  half 
(or  4 — 8  or  more  between  end  terminals) 
for  the  filaments  of  the  rectifiers,  the  volt- 
age required  depending  on  whether  they  are 
connected  in  series  or  in  parallel,  as  either 
connection  is  satisfactory.    It  is  seen  that 
windings  T3  T4  and  T5  T6  have  taps  taken 
off  the  middle,  and  that  T3  T4  must  have  a 
total  voltage  twice  that  necessary  for  the 
plate. 

Altho  the  transformer  may  be  purchased 
in  the  form  of  two  toy  or  bell-ringing  trans- 
formers for  the  filaments  and  one  110 — 55 
volt  transformer  for  the  plate  (with  tap  in 
middle  of  55  volt  winding),  all  the  pri- 
maries being  connected  in  parallel,  it  is 
easy  and  convenient  to  wind  a  single  trans- 
former to  run  the  whole  set,  as  the  low 
voltages  and  small  currents  permit  the  use 
of  small  wire  and  few  turns.  In  a  closed- 
core  transformer  the  windings  may  easily 
be  computed   from  the  familiar  equation 

E  =  4.44  cf  f  N  10— 3  or  N  = 


where  E  is  the  voltage  for  that  particular 
winding,  0  the  flux  per  sq.in.  of  core  which 
may  here  be  put  at  60,000,  f  the  frequency, 
here  60,  N  the  number  of  turns  required 
per  sq.in.  cross  section  of  core,  and  10~ 8 

.625  X  E 

is    1/100,000,000,    giving   N  =   

A 

where  A  is  cross  sectional  area  of  core  in 
sq.  in.  In  other  words,  to  find  the  number 
of  turns  needed  in  any  winding,  divide  the 


The  Greatest  Advance  in  Audion  Operation  Yet — Run  Them  with  Alternating  Current.  The 
Accompanying  Text  Tells  How  to  Build  the  Step-down  A.  C.  Transformer  which  Supplies 
the  Proper  Potential  Current  for  the  Filament  and  Plate.    Tungar  Rectifier  Bulbs  or  Even 
Old  Audions  Serve  to  Rectify  the  A.  C.  for  the  Plate  Circuit. 

voltage  of  the  winding  by  the  area  of  cross 
section  of  the  core  and  then  multiply  by 
.625  ;  that  is,  the  number  of  turns  needed  for 
60-cycle  current  and  a  flux  density  of  60,000 
lines  per  sq.in.  is  six  and  a  quarter  times 
the  required  voltage  divided  by  the  area  of 
the  core.  For  example,  if  the  core  is  say  1 
in.  by  3  in.  (the  one  I  used),  the  area  is  3 
sq.in.  and  the  number  of  turns  is  therefore 
approximately  twice  the  voltage,  or  half  a 
volt  to  a  turn.  For  the  winding  Tl,  which 
is  connected  to  the  supply,  this  gives  220 
turns  for  a  110  volt  supply  (or  440  turns 
for  220  volts)  ;  for  T2,  12  turns  for  6  volts, 
and  so  on.  In  such  a  transformer,  small 
and  of  low  power  and  intermittent  service, 
it  is  not  necessary  to  be  exact,  so  long  as 
the  ratio  between  tarns  on  primary  and  sec- 
ondaries is  always  the  same  as  the  ratio  of 
their  required  voltages.  Any  core  area  can 
easily  be  substituted  in  the  formula  men- 


tioned above — N  = 


.625  X  E 
A 


4.44  el  f  10-* 


The  size  of  wire  depends  only  on  the 
current  carried.  As  each  filament  draws  a 
little  over  an  ampere,  any  size  which  will 
carry  this  will  do  for  T2,  unless  the  wind- 
ing supplies  amplifiers  as  well,  in  which 
case  thev  must  be  allowed  for ;  V2  V3  will 


draw  about  2  amperes  if  in  parallel  or  about 
0.5  ampere  if  in  series.  It  is  therefore  con- 
venient to  use  ordinary  No.  18  bell  wire 
for  the  windings  T2  T5  T6,  if  no  larger 
wire  is  on  hand.  Wire  as  small  as  No.  30 
cotton  or  enamel  covered  is  good  enough 
for  windings  T3  T4,  as  the  amount  of  cur- 
rent is  negligible,  tho  No.  24  cotton  or 
enameled  wire  or  larger  is  better  as  it  is 
not  so  likely  to  break.  As  the  whole  trans- 
former will  draw  3 — 5  amperes  at  4 — 6 
volts  on  the  low 
side,  depending  on 
the  number  of  am- 
plifiers used  on  the 
set,  we  can  allow  35 
watts  as  the  maxi- 
mum power  con- 
sumption (running 
over  3  hours  for  a 
cent),  or  say  0.5 
ampere  on  the  sup- 
ply side,  allowing 
for  the  magnetizing 
current.  In  spite  of 
the  small  current, 
however,  it  is  best 
to  use  wire  as  large 
as  No.  18  or  No.  14 
for  winding  Tl  as 
well  as  for  T2  T5 
T6.  My  trans- 
former, for  example, 
is  wound  as  follows  : 
Tl,  220  turns  No. 
18 ;  T2,  12  turns  No. 
18;  T3,  45  turns  No. 
24 ;  T4,  45  turns  No. 
24;  T5,  8  turns  No. 
18;  T6,  8  turns  No. 
18  (rectifier  fila- 
ments in  series).  Of 
course  these  details 
depend  on  the  ma- 
terials on  hand,  such 
as  core  and  wire. 
The  taps  and 
terminals  can  be 
brought  out  to  ten 
binding  posts  on  a 
small  board  or  piece 
of  fiber  clamped  to 
the  core,  and  the 
whole  put  inside  an 
iron  transformer  case  or  tin  cracker  box 
to  avoid  "cross  talk"  with  the  set,  as  will 
be  mentioned  later. 

The  detector  VI  is  an  ordinary  3-electrode 
audion  receiver  tube,  but  preferably  of  the 
new  high  vacuum  type  manufactured  dur- 
ing the  war,  which  requires  no  close  adjust- 
ment of  filament  current  or  plate  voltage 
but  operates  on  1 — 1.1  amperes  for  the  fila- 
ment and,  for  the  plate,  approximately 
20—25  volts  as  detector,  and  approximately 
40 — 45  volts  as  amplifier.  If  the  high  vac- 
uum type  is  used,  a  grid  leak  Rl  is  re- 
quired, of  about  1  megohm  (1,000,000  ohms) 
when  oscillating  or  2  megohms  when  not, 
if  the  grid  circuit  insulation  is  good.  The 
leak  may  be  a  pencil  line  drawn  on  card  or 
fiber  and  may  vary  considerably  in  resist- 
ance. 

For  the  rectifiers  V2  V3  ordinary  receiv- 
ing tubes  may  be  used,  again  preferably 
high  vacuum,  with  grids  connected  to 
plates ;  or,  if  obtainable,  two-electrode  tubes 
may  be  used,  such  as  the  Kenotron  or  Tun- 
gar rectifier  tubes  now  available  on  the 
market.  There  is  no  reason  why  the  ex- 
perimenter may  not  construct  them  by  in- 
serting a  disk  in  a  tungsten  filament  light 
bulb  and  re-exhaust  with  a  vacuum  pump. 
Besides  the  transformer  and  rectifier 
{Continued  on  page  266) 
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THE  purpose 
of  this  article 
is  to  bring 
out  some  of 
the  salient 
points  which  might 
be  of  interest  to  the 
amateur  radio  ex- 
perimenter on  the 
design,  pumping  and 
testing  of  the  vacu- 
um tube  detector 
and  amplifier,  or  so- 
called  Audion.  All 
of  these  tests  I  have 
conducted  in  my 
laboratory  and  I 
have  plotted  curves 
to  show  the  exact 
relations  one  ele- 
ment has  to  another. 

The  Fleming  valve 
is  the  true  rectifying 
detector,  but  Dr.  de 
Forest,  by  inserting 
the  third  element  in 
a  vacuum  tube,  cre- 
ated a  genuine  relay, 
or  energy  control 
detector,  which  gives 
it  a  great  many  ad- 
vantages over  the 
two-electrode  Flem- 
ing valve.  The  three- 
element  Audion  can 
be  used  as  an  oscil- 
lator, amplifier,  and 
a  detector  of  both  damped  and  undamped 
waves ;  also  it  can  be  used  as  an  un- 
damped wave  generator  for  use  in  either 
radio-telegraph  or  telephone  transmis- 
sion, whereas  a  two-element  tube  can 
only  be  used  as  a  detector  of  damped 
waves  or  the  ordinary  spark  signals. 

The  characteristics  of  a  given  three- 
element  tube  depend  almost  entirely  on 
the  grid,  its  surface  area  and  its  distance 
from  the  plate  and  filament. 

The  dimensions  of  the  three  elements 
vary  according  to  the  uses  of  the  tube, 
altho  all  designs  are  interchangeable  to 
a  certain  extent  and  will  work  with  a 
fair  degree  of  efficiency  in  any  role. 

There  are  several  abbreviations  that 
are  used  in  the  testing  of  vacuum  tube 
detectors   and   amplifiers,   and   I  have 
used  some  of  them  in  plotting  the  pres- 
ent curves : — 
Ea  =  voltage  across  the  filament. 
Ia  =  current  consumed  by  the  fila- 
ment. 
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Apparatus  Used  to  Produce  Super-Exhaustion  in  Audion  Bulbs  by  Means  of  the  Liquid  Air 
Trap.    This  High  Degree  Vacuum  Pump  Is  Backed  Up  by  a  Regular  Mechanical  Pump  as 
the  Diagram  Shows.    This  Is  the  Regular  System  Used  Commercially  During  the  War  in 
Turning    Out    Thousands    of    Audions  Daily. 
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Showing  Effect  of  Filament  Length  on  the  Space 
Current  Passing  Between  the  Plate  and  Filament. 
The  Longer  Filament  Can  Be  Run  at  a  Lower 
Temperature  to  Give  the  Same  Results  with  a 
Longer  Life. 


with  various  chemi- 
cal compounds,  such 
as  calcium  o  x  i  d  , 
barium,  strontium 
nitrat,  sulfur  and 
lime.  Many  other 
mixtures  have  been 
experimented  with, 
yielding  good  re- 
sults. 

The  coated  fila- 
ment gives  the  best 
results  and  has  one 
advantage  over 
tungsten ;  it  con- 
sumes less  filament 
current  to  produce 
the  same  results,  as 
can  be  seen  by  re- 
ferring to  the  curves 
plotted  for  two 
Fleming  valves,  Fig. 
2.  Both  filaments 
are  the  same  length 
and  Eb  is  kept  at  200 
volts  during  the  test. 

Tungsten  emits 
very  few  electrons 
at  a  low  tempera- 
ture. The  value  lb 
increases  very  rap- 
idly as  the  filament 
temperature  is 
raised. 

The  length  of  the 
filament  also  has 
some  effect  on  lb,  as 
can  be  seen  in  Fig.  3.  One  tube  has  a 
tungsten  filament  ^4  mcrl  long  and  the 
other  1^2  inches  long.  It  is  seen  that 
the  longer  filament  can  be  run  at  a  lower 
temperature  and  it  will  give  the  same 
results,  besides  giving  it  a  longer  life. 

The  proper  length  of  filament  to  be 
used  is  determined  by  the  voltage  of  the 
filament  battery;  also  we  must  take 
under  consideration  the  size  of  the  plate, 
the  amount  of  plate  current  to  be  past 
and  its  voltage. 

By  using  too  small  a  plate  or  too  short 
a  filament  we  will  be  limited  in  the 
amount  of  plate  current  we  can  pass,  as 
by  referring  to  Fig.  6  we  will  find  a 
point  of  saturation ;  that  is,  if  we  raise 
the  filament  temperature  still  higher  the 
valve  lb  will  remain  at  a  certain  point. 
Likewise  it  is  true  of  the  plate ;  suppose 
we  design  a  tube  to  work  at  150  volts 
Eb  and  a  space  current  of  30  milliam- 
peres ;  we  can  raise  the  Eb  even  to  200 
and  the  lb  will  remain  the  same. 
{Continued  on  page  264) 
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Comparison   Between   Filament  Currents  of  Coated 
and  Plain  Tungsten  Filaments  for  Audions,  Show- 
ing  the    Smaller    Current    Taken    by   the  Treated 
Filament. 


:  voltage  imprest 
plate. 

:  current  passing  between 
plate  and  filament. 
Ec  =  voltage   imprest  on  the 
grid. 

Ic  =  current  passing  from  the 
grid  to  the  plate. 

Io  =  current  in  the  oscillating 
circuit. 

The  filament  plays  a  very  im- 
portant role  in  vacuum  tube 
work.  It  must  be  of  such  ma- 
terial that  when  heated  to  in- 
candescence it  will  give  off  elec- 
trons, which  form  a  conducting 
path;  or,  in  other  words,  a  cur- 
rent of  electricity  will  pass  thru 
the  space  (in  one  direction  only) 
from  the  hot  to  the  cold  elec- 
trode. 

The  filaments  used  most  ex- 
tensively to-day  are  tungsten 
wire  and  platinum  ribbon  coated 
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DONALD  JOHNSON'S  mother 
says  she  feels  sure  the  careless 
nursemaid  they  had  when  "Don" 
was  a  baby  must  have  mixed  an 
electro-lytic  solution  with  the  milk 
he  was  fed.  She  cannot  believe  that  other- 
wise any  boy  could  be  so  permeated  with 
electricity.  He  could  not  have  caught  it 
from  his  family  as  he  was  an  only  child, 
and  his  mother  could  not  tell  a  fuse-plug 
from  a  dry  battery,  and  his  father's  abilities 
in  electrical  matters  were  all  confined  to 
paying  the  electric  light  bill  on  time  each 
month. 

It  was  different  with  Don's  chum  Will 
Merton.    He  was  the  youngest  of  a  large 


it  and  realized  for  the  first  time  how  heav- 
ily he  was  loaded.  In  the  pockets  of  his 
mackinaw  he  only  had  a  piece  of  zinc  rod, 
a  large  magnet  for  a  telephone  magneto, 
some  brass  rod,  copper  tubing,  a  pocketful 
of  assorted  screws,  bolts,  nuts,  washers, 
another  pocketful  of  lengths  of  iron  core 
wire,  and  nearly  a  pound  of  miscellaneous 
binding  posts.  So  he  cast  his  treasures 
from  him — coat  and  all  and  went  to  the 
rescue. 

After  a  hard  scramble  he  gained  the 
spikes  and  climbed  quickly  up.  Standing 
on  the  lowest  cross-arm  he  tried  to  per- 
suade "Pussy"  to  come  down  within  reach, 
but  she  was  suspicious  of  the  proffered  help 


his  courage  to  try  it.  But  that  question  was 
not  to  be  put  up  to  him  to  decide  as  the 
buckle  had  slipt  around  to  the  back  and 
with  all  his  squirmings  he  could  not  get  it 
within  reach  of  his  fingers. 

He  rested  with  one  arm  over  the  cross- 
arm,  his  feet  very  insecurely  placed  on  the 
cross-arm  below,  and  the  pole  too  far  away 
to  reach.  He  tried  a  few  yells  for  help  but 
they  cracked  in  delivery,  so  he  gave  that  up. 

He  had  come  across  lots  from  the  fac- 
tory and  struck  into  his  own  street  near  the 
end  of  it,  where  there  were  no  houses  for  a 
long  distance  and  rarely  a  passerby. 

Another  factory  recently  built  on  a  side 
street  had  caused  the  electric  lighting  com- 
pany to  put  up  a 
transformer  for 
that  neighborhood. 
"Don"  and  "Will" 
had  watched  and 
assisted  at  the  in- 
stallation of  that 
transformer.  The 
cat  had  chosen  to 


The  Cat  Had 
Chosen  to  Ascend 
the  Very  Pole  that 
Held  the  Trans- 
former. As  it  be- 
gan to  Get  Dark 
"Don"  Noticed  the 
Humming  of  the 
Transformer  and 
He  Could  See  Will 
M  e rton 's  House 
Lighted  Up  Down 
the  Street.  Try  as 
He  Might,  He  Could 
Not  Extricate  Him- 
self from  the  Cross- 
Arm.  Suddenly  a 
Bright  Idea  Flashed 
Across  His  Mind — 
Why  Not  Cut  the 
"Secondary"  Low 
Voltage  Wire  and 
by  Interrupting  the 
Light  Current,  Sig- 
nal His  Dilemma  by 
Dots  and  Dashes, 
to  His  Friend  Will 
Merton. 


family,  all  of  whom  were  wound  up  and 
went  by  electricity,  and  that  was  their  sole 
motive  power. 

The  story  of  all  the  weird  and  wonderful 
inventions  and  imitations  of  inventions  that 
were  produced  by  these  two  boys  in  Don's 
"Lab."  would  fill  a  book.  One  worth  while 
and  earlj'  accomplishment  was  the  mastery 
by  both  boys  of  the  International  Morse 
code  and  they  often  flashed  or  tapt  out  sig- 
nals to  each  other  from  various  points  in 
the  neighborhood. 

One  evening  near  dusk  "Don"  was  hurry- 
ing home  from  their  favorite  resort,  the 
dumping  grounds  of  the  Ajax  Electrical 
Company's  factory.  He  heard  a  faint  mew- 
ing that  seemed  to  come  from  overhead  and 
looking  up  he  finally  located  a  cat  at  the 
very  top  of  a  nearby  electric  light  pole. 
The  nine-lived  feline  was  crying  pitifully 
and  Don's  sympathies  w"ere  touched.  Being 
a  senior  in  high  school,  Donald  was  rather 
ashamed  of  showing  any  fondness  for  cats. 
But  he  glanced  this  way  and  that  and  not 
a  soul  was  in  sight.  So  he  made  a  jump 
and  a  scramble,  hoping  to  shinny  up  to  the 
first  spikes  on  the  pole.    He  did  not  make 


and  remained  fast  at  her  post.  He  gained 
the  next  arm  and  his  persuasiveness 
brought  her  down  a  little  way.  He  reached 
for  her  but  she  backed  out  to  the  end  of  the 
arm,  over  his  head.  Donald  followed  along 
to  the  end  of  his  cross-arm  when  horrors, 
his  foot  slipt  and  he  started  to  fall.  Donald 
never  could  tell  just  how  it  all  happened, 
but  he  suddenly  found  himself  with  his 
two  feet  on  the  cross-arm  below  and  the 
peg  of  the  arm  above  hooked  thru  the  belt 
of  his  Norfolk  coat.  In  falling  his  foot 
had  struck  the  glass,  broken  it,  released  the 
wire,  and,  as  his  body  slid  by  the  peg  it 
had  hooked  him.  Luckily,  his  belt  had  held 
until  his  feet  found  the  arm  below  and  re- 
lieved the  strain  a  little.  He  was  in  a  very- 
awkward  and  uncomfortable  position.  He 
tried  cautiously  to  squirm  about  and  get  the 
belt  off  the  hook,  tho  he  was  very  much 
afraid  that  if  he  succeeded  he  might  not 
be  able  to  hold  on  to  the  cross-arm  without 
the  support  of  the  stout  peg  under  his  belt. 

Fortunately  his  belt  was  securely  buckled 
in  front,  not  buttoned.  He  ■  twisted  and 
tried  to  turn,  finally  fingering  his  belt  to 
see  if  he  could  unbuckle  it  in  case  he  got  up 


ascend  the  very 
pole  that  held  the 
transformer.  As  it 
began  to  get  dark 
"Don"  noticed  the 
humming  of  the 
transformer  i  n  - 
creasing.  He  could 
see  Will  Merton's 
house  away  down  the  street.  Their  lights 
appeared  and  "Don"  could  imagine  the 
family  all  gathered  about  the  supper-table. 

The  transformer  was  humming  louder 
now.  An  idea  suddenly  came  to  Donald. 
After  a  terrific  squirm  he  succeeded  in  get- 
ting the  fingers  of  his  free  hand  on  the 
chain  of  his  wire-cutters  which,  out  of 
school  hours,  he  always  carried  attached  to 
his  person.  With  the  wire-cutters  claspt 
firmly  in  his  right  hand  he  reached  for  the 
secondary  lead  of  the  transformer  which 
hung  in  a  loop  over  his  head.  He  knew 
that  it  was  safe  enough  to  tackle  that  wire 
without  gloves,  as  it  carried  only  110  volts. 
It  was  hard  work  and  took  a  long  time,  but 
the  trusty  wire-cutters  did  the  trick.  There 
was  a  blinding  flash  and  the  loop  was  cut. 
Donald  could  see  that  the  Merton's  house 
and  others  nearby  were  dark.  He  grasped 
one  wire  in  his  right  hand,  then  by  touching 
this  to  the  other,  which  hung  loose,  he 
caused  a  short  flash  of  light  in  all  the 
houses,  then  followed  this  by  two  long 
flashes,  which  was  his  chum's  private  wire- 
less call.  He  repeated  this  carefully,  then 
{Continued  on  page  275) 
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Process   of  Galvanoplasty. 


1,296,453,    issued    to  Blasius 
Bart.) 

means  of  this  new  develop- 
it    is    possible    to   obtain  by 


after  the  sherardizing  re-action.  The 
second  chamber  containing  the  sher- 
ardizing powder  also  has  a  hopper 
above  it,  so  that  the  sherardizing 
powder  can  float  freely  into  the 
chamber.  A  movable  system  of  tak- 
ing up  the  long  ribbon  or  wire  for 
carrying  it  thru  the  various  cham- 
bers is  provided  and  an  electric  py- 
rometer is  used. 


Aerial  for  Radio  Signaling. 

(No.  1,296,177,  issued  to  Charles 
Franklin.) 
Makes  use  of  two  equal  rectangu- 
lar or  frame  aerial  circuits  erected 
in  the  same  vertical  plane  so  that 
they  have  one  vertical  edge  common 
to  both  (or  parallel).  The  two  circuits 
will  have  no  mutual  inductance  or 
coupling  effect  on  one  another  if 
they  are  properly  proportioned;  that 
is   to    say,   alternating  currents  ex- 


means  of  electrochemical  steps,  cop- 
ies in  all  sizes,  reproducing  every 
feature  and  detail  of  the  model.  The 
copies  can  be  made  entirely  in  one 
piece  having  uniform  thickness.  A 
matrix  is  placed  upon  the  model  and 
so  fixt  that  it  will  reproduce  each  de- 
tail. This  matrix  is  composed  en- 
tirely of  a  metallic  substance  of  high 
electrical  conductivity  to  receive  the 
electrolytical  deposits.  A  means  is 
also  provided  whereby  a  non-con- 
ductive covering  can  be  applied  on 
the  matrix  where  no  electrical  de- 
posits are  required.  One  wire  is 
then  connected  with  the  matrix  and 
the  other  to  a  sprayer  or  atomizer, 
whereby  a  metallic  composition  is 
used  to  cover  the  surface  of  the 
metal. 


Spark  Coil. 

(No.  1,296,963,  issued  to  George  A. 
Jacobs.) 


isting  in  one  will  not  affect  alter- 
nating currents  existing  in  the  other. 
Under  these  conditions  each  circuit 
tends  to  produce  its  own  radiation 
independently  of  the  other  circuit. 
The  radiation  will  then  have  a  maxi- 
mum value  in  one  direction  only, 
gradually  diminishing  in  value  to 
zero  at  90  degrees  on  either  side  of 
this  maximum  direction,  and  being 
practically  zero  thruout  the  other 
180  degrees. 


Signaling  from  Balloons. 

(No.  1,296,687,  issued  to  Harold  W. 
Nichols.) 

A  unique  method  for  signaling  to 
and  from  captive  balloons  over  the 
single  steel  cable  by  which  the  bal- 
loon is  anchored  to  earth.  No  addi- 
tional wires  are  necessary  in  this 
scheme.  This  invention  employs  the 
conducting   qualities    of    the  single 


Most  spark  coils  are  dependent 
on  the  air  for  return  magnetic  circuit 
between  both  ends  of  the  core.  To 
overcome  this  difficulty  of  the  high 
magnetic  resistance  of  the  air,  the 
inventor  employs  soft  iron  wires  for 
the  secondary  winding,  thereby  help- 
ing to  partially  close  the  external 
magnetic  air  circuit.  It  consists  es- 
sentially of  the  usual  core  over 
which  insulation  is  placed  and  then 
a  primary  coil  of  heavy  copper  wire; 
on  the  insulating  tube  over  the  pri- 
mary is  a  winding  of  fine  insulated 
iron   wire,   forming   the  secondary. 


Apparatus  for  Sherardizing. 

(No.  1,291,866,  issued  to  Herbert 
Champion  Harrison.) 
This  invention  consists  of  a  new 
and  simple  method  of  sherardizing 
articles  which  are  of  narrow  width 
and  great  length,  such  as  wire  or 
ribbon  material  or  small  cross-sec- 
tion bars,  etc.  It  consists  essentially 
of  an  elongated  chamber  containing 
the  sherardizing  powder.    A  second 


chamber  also  contains  this  powder. 
The  third  chamber  contains  an  air 
seal  and  substantially  cold  sherard- 
izing powder  adapted  to  gradually 
reduce  the  temperature  of  the  article 


cable  connecting  the  balloon  to  earth 
as  one  side  of  the  circuit,  and  the 
circuit  is  completed  by  virtue  of  the 
electrostatic  capacity  between  the 
balloon  and  the  ground.  To  enhance 
this  effect,  the  balloon  may  be  cov- 
ered with  tin-foil  for  a  portion  of  its 
area,  or  the  rubber  covering  other- 
wise metallized. 


Submarine  Destroyer. 

( Xo.  1,296,646,  issued  to  George  II. 
Georgelis. ) 
The  craft  illustrated  has  an  ex- 
terior hull  so  that  it  is  continuous 
and  adapted  to  rotate  about  the 
car  or  body  of  the  craft  and  which 


is  driven  for  propelling  the  craft 
thru  the  water  at  a  high  rate  of 
speed  due  to  exterior  spiral  fins 
mounted  on  the  hull.  A  sharp  steel 
prow  or  ramming  point  is  provided 
at  the  forward  end  of  the  submarine 
destroyer,  as  well  as  periscopes  for 
locating  enemy  craft,  subsea  and 
wireless  telegraph  apparatus,  anti- 
submarine guns,  etc.  The  hull  may 
rotate  about  the  shaft  and  periscope 
plug  without  disturbing  the  position 
of  the  periscope.  The  hull  is  mount- 
ed upon  a  plurality  of  rollers  which 
constitute  bearings  between  the  hull 
and  the  shaft.  A  suitable  motor  or 
engine  is  employed  for  propelling 
the  craft. 


Submersible  Mine  Controller. 

(Xo.  1,296,816,  issued  to  Jan  A.  and 
Albert  Krecioch.) 
The  submersible  feature  of  the 
outfit  permits  the  unit  to  submerge 
and  thus  protect  itself  should  the 
occasion  demand  it.  The  operating 
devices  include  a  switchboard,  to 
which  are  connected  the  various  cir- 
cuits connecting  with  the  mines  ly- 
ing in  different  numbered  sections 
of  the  adjacent  water.  When  an 
enemy  ship  lies  within  the  numbered 
square  corresponding  to  the  mine  of 
that    number,    then    the    officer  in 


Modulating  System. 

(No.  1,287,982,  issued  to  Ralph  V. 
L.  Hartley.) 
The  quality  of  the  speech  trans- 
mitted by  ordinary  magnetic  modula- 
tors is  relatively  poor,  as  the  modu- 
lated high  frequency  wave  form  is 
distorted  by  the  hysteresis  of  the 
magnetic  core  used  in  the  modulator. 
In  the  present  modulator  this  hys- 
teresis of  the  magnetic  core  is  re- 
duced by  subjecting  the  core  to  a 
relatively  weak  but  rapidly  alternat- 
ing    "cross-magnetization,"  which 


charge  closes  the  switch  and  that 
mine  or  any  group  of  mines  instan- 
taneously explodes.  Observation 
may  be  carried  on  by  a  periscope. 


keeps  the  molecules  of  the  iron  in  a 
constant  state  of  agitation,  render- 
ing them  more  susceptible  to  changes 
in  the  longitudinal  magnetization 
produced  by  the  modulating  speech 
currents. 


Apparatus   for  Recording  Sounds. 

(No.  1,294,861,  issued  to  Lindon  W. 
Bates.) 

This  idea  mainly  consists  of  a 
means  of  using  the  oscillations  pro- 
duced in  the  receiver  by  the  sound 
waves  to  produce  oscillations  of 
light  waves,  which  in  turn  will  break 
an  electric  circuit.  The  time  of 
breaking  of  the  circuit  is  recorded 
by  a  standard  recorder  and  also  its 
duration.  These  several  operations 
are  practically  instantaneous.  The 
time  of  breaking  may  be  taken  as 
the  time  for  the  receipt  of  the  sound 
in  the  detector.  A  horn  or  micro- 
phone is  used  for  collecting  the 
sound  waves  and  directing  them  to 
a  microphone  attached  to  the  dia- 
fram  of  the  receiver,  on  which  a 
thread  of  silk  passes  around  a  drum, 
after  which  it  is  attached  to  a  very 
delicate  spring.     With  this  arrange- 


Radio  Receiving  System. 

(Xo.  1,291,527,  issued  to  Albert  W. 
Hull.) 

A  vacuum  tube  device  intended 
for  amplifying  variable  currents, 
particularly  received  radio  signals. 
This  patent  covers  an  improved  cir- 
cuit arrangement  in  which  a  four- 
electrode  audion  may  be  utilized  for 
receiving  radio  signals,  whereby  the 
sensitiveness  and  selectivity  of  the 
receiving  circuit  may  be  greatly  in- 
creased. By  this  arrangement  un- 
damped wave  signals  may  be  re- 
ceived by  means  of  the  "heterodyne" 
or  beat  method.  A  special  telephone 
circuit  is  utilized  in  connection  with_ 
an  inductance  and  capacity,  giving 
a  tuned  plate  circuit. 


Microphone 


Moving  tope 
Recorder 
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ment  vibrations  imparted  to  the  dia- 
fram  and  microphone  will  cause  the 
compression  of  the  granules  of  car- 
bon, the  microphone  thereby  setting 
up  a  current  in  the  receiver.  This 
in  turn  pulls  the  fine  silk  thread  on 
the  drum,  and  to  the  spindle  of  the 
drum  is  attached  a  mirror  with  a 
light  shining  on  it.  This  pulling 
back  and  forth  of  the  drum  causes 
the  changes  in  the  light  waves  which 
are  taken  up  by  a  radiometer,  and  by 
means  of  relays  the  current  so  set 
up  actuates  the  drum  stylus  and  re- 
cords the  sound  waves. 
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WITH"G>eAMATEUR  S 


Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the  appa- 
ratus. To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos  pre- 
ferred to  light-toned  ones.     We  pay  $3.00  each  month  for  the  best  photos.     Address  the  Editor,  "With  the  Amateurs"  Dept.   


/kinnis^emir  lElecthnicsdl  3LsiIb®iran£©iry5p  Contest 

THIS  MONTH'S  $3.00  PRIZE  WINNER— R.  L.  FRIESS 


I GIVE  herewith  several  photographs  of  my  laboratory.  My 
laboratory  measures  8x12  feet,  and  is  fitted  with  gas,  run- 
ning water  and  electric  lights.  I  have  one  corner  fitted  up 
for  study  work,  which  has  a  2  x  3-foot  top  table  and  drawer, 
which  I  made  myself;  two  card  files;  cabinets  for  books,  which 
are  only  soap  boxes,  and  about  $250.00  worth  of  books  on  me- 
chanics, chemistry,  mathematics,  electricity,  and  four  volumes  of 
the  Universal  Dictionary  of  the  English  language;  twenty-nine 
volumes  Encyclopedia  Britannica;  also  many  other  books  of  use 
in  my  studies. 

In  my  laboratory  I  have  about  200  chemicals,  a  good  line  of 
chemical  apparatus  which  netted  me  about  $300.00.  I  have 
some  electrical  apparatus,  some  of  which  I  made  myself.  I  have 
an  electrical  as  well  as  a  gas  furnace  which  I  made,  giving  a 
temperature  of  about  3,000  degrees  Fahrenheit.  I  am  taking  a 
course  with  a  correspondence  school,  covering  general  chemistry, 
and  do  a  good  deal  of  analytical  work  in  my  laboratory,  besides 
magneto  and  coil  repair  work.  I  have  performed  a  number  of 
interesting  experiments  in  electricity  and  chemistry. 

Am  going  to  fix  up  my  radio  station  in  the  near  future  and 
bring  the  antenna  up  to  date  (a  la  Rogers).  I  heartily  request 
any  amateur  to  write  me  with  regard  to  any  trouble  he  may 
have  in  mathematics,  chemistry,  electricity,  etc.,  and  I  will  help 
him  to  the  best  of  my  ability. — R.  L.  Fricss,  148  S.  Summit  St., 
Bowling  Green,  Ohio. 


HONORARLE  MENTION  (One  Year's  Subscription 
to  the  ELECTRICAL  EXPERIMENTER) 
—JEROME  SACKHEIM 

I HAVE  been  for  a  number  of  years  a  close  student  of  elec- 
tricity and  chemistry  and  the  newer  art,  Radio.  During  this 
time  I  have  carefully  followed  many  of  the  important  new 
advances  described  in  the  Electrical  Experimenter,  of  which  I 
am  a  constant  reader.  I  am  sending  herewith  photographs  which 
show  my  combined  electrical,  chemical  and  radio  laboratory,  and 
in  which  I  have  spent  many  pleasant  hours  conducting  new  ex- 
periments and  listening  to  signals.  Owing  to  the  war,  I  have 
devoted  more  of  my  time  to  chemistry  than  to  any  other  sub- 
jects, which  you  will  note  by  the  large  array  of  chemicals,  also 
many  important  pieces  of  chemical  apparatus.  I  am  16  years  of 
age,  a  high  school  student  and  greatly  interested  in  the  scientific 
arts.  In  my  radio  set  I  have  several  variometers,  2,000-ohm  head 
sets,  receiving  condensers,  detectors,  loading  and  tuning  coils; 
also  a  small  transmitter  which  I  cannot  use  as  yet,  1"  spark  coil, 
condenser,  oscillation  transformer,  spark  gap,  key,  etc.  In  my 
little  workshop  and  radio  laboratory  I  have  all  forms  of  knobs, 
switches,  tools,  telephone  condensers,  and  all  the  "beloved  junk" 
dear  to  the  heart  of  every  dyed-in-the-wool  Amateur. — Jerome 
Sackheim,  516  West  74th  St.,  New  York  City,  N.  Y. 
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|HE  x-ray  is  no  longer 
an  X,  that  is,  an  un- 
known," remarked 
Jazz  the  other  day. 
"At  least,  we  think 
that  we  have  t  h  e 
dope  on  it.  The  lack 
of  disproving  evi- 
dence on  our  hypoth- 
esis of  the  penetrat- 
ing beam  renders  our 
conjecture  legally,  at  least,  O.  K." 

"I  can  jerk  the  liver  out  of  an  automobile 
or  a  motorcycle  and  do  my  profession  jus- 
tice by  sticking  the  thing  back  where  it  be- 
longs— and  the  thing  will  rattle  along  like 
it  had  never  even  had  liver  trouble,"  put  in 
Harry  Smith,  with  a  shrug  of  his  shoulders. 
"But  I  don't  seem  to  have  the  workings  of 
this  x-ray  business  under  my  katy.  Is  it 
anything  like  ignition?" 

"Yes,"  returned  Stokes,  "it  is  in  this  re- 
spect :  To  produce  x-rays,  the  guy  who  is 
going  to  do  the  stunt  has  to  have  a  static 
machine  or  a  spark  coil  to  produce  the  little 
string  of  fire  that  plays  between  the  anode 
and  cathode  in  the  bulb,  and  also  plays  the 
role  part  of  the  stunt. 

"The  dope  goes  like  this :  An  almost  ex- 
hausted tube  or  bulb  has  in  it  two  ter- 
minals— the  anode,  or  positive  point  or 
pole,  and  the  cathode,  or  negative,  same 
thing.  The  discharge  shoots  from  the 
anode  to  the  cathode.  This  action  sets  up 
certain  vibrations,  or  rather  a  stream  of 
infinitesimal  hunks  of  electrically  charged 
particles  of  something — almost  nothing — 
waltzing  along  at  the  rate  of  40,000  miles 
per  second.  (One  speed  ahead,  and  no  re- 
verse.   However,  that  one  speed  varies.) 

"Now  the  idea  is  that  if  these  particles 
are  brought  to  rest  all  of  a  sudden  by  an 
impact  on  a  solid  wall,  there  will  be  neces- 
sarily an  immense  change  in  the  electrical 
and  magnetic  properties  of  the  ether  at  the 
point  where  one  of  the  particles  of  the 
cathode  rays  strikes  the  reason  for  all  this 
sudden  termination  of  the  cathodic  journey. 
At  this  point  the  disturbance  will  send  a 
pulse  into  the  ether. 


Mr.  Signor  Herr  Rontgen,  the  Cuckoo  Who 
Pulled  the  X-Ray  Out  of  the  Pile  of  Un- 
knowns. 


J.  J.  Thompson,  the  Duck  Who  Put  Us  Wise 
to  the   Dope  That  X-Rays  Ionize  the  Air. 

"So  you  see  the  real  x-ray  is  not  sent  off 
the  cathode  terminal  but  off  the  platinum 
plate  that  is  put  up  to  catch  all  of  the 
stream  of  almost  nothing  that  flies  off  the 
negative  pole.  Rontgen,  the  bird  that 
pulled  the  x-ray  out  of  the  pile  of  un- 
knowns, found  out  that  the  vibrations  that 
are  known  as  the  cathodic  rays  were  not 
kicked  off  the  cathode  itself,  but  reflected 
from  points  of  the  tube,  so  he  inserted  the 
platinum  plate. 

"The  way  it  all  came  about  was  this  way: 
A  guy  by  the  name  of  Sir  Bill  Crookes,  an 
English  physicist  (not  medically  speaking) 
who  was  at  that  time  an  authority  on  sani- 
tation and  sewage  problems,  unloaded  most 
of  the  atmosphere  from  a  tube — and  right 
there  was  born  the  Crookes  Tube.  Even 
to-day — historically,  of  course — we  read  of 
his  methods  of  obtaining  high  or  extreme 
vacua. 

"Then  in  1895  Ronty  fools  around  with  a 
pile  of  stuff  that  people  thought  he  had  no 
business  with  and  handed  us  the  ray  that 
bears  his  name.  Then  Prof.  J.  J.  Thomp- 
son of  Cambridge,  England,  figured  out 
that  our  whiskered  friend  did  not  have  all 
the  dope  in  the  new  stuff,  so  he  sits  in 
and  shows  his  hand  to  the  effect  that  be- 
sides showing  up  the  internal  man — that  is, 
laying  a  guy  open  for  inspection — that  the 
rays  would  cause  electrified  bodies  to  lose 
their  charge.  It  was  discovered  that  both 
+  &  —  charged  bodies  showed  a  test  of  0 
in  potential  after  being  in  the  proximity  of 
an  x-ray  machine.  J.  J.  wrinkled  his  brow 
and  then  lifted  his  forefinger  and  spake  as 
follows  :  'Gentlemen  of  the  jury,  etc.  We 
(that  is,  I)  have  arrived  at  the  verdict  that 
our  defendant,  Mr.  X  Ray  Beam,  is  charged 
guilty  (that  would  indicate  a  positive 
charge,  but  the  fact  of  the  matter  is  that 
neither  polarity  is  indicated)  of  causing 
dissuasion  among  the  elements  of  the  very 
air.  The  gases  themselves  are  divided  into 
positive  and  negative  electrifications.  Com- 
ponents are  reduced  to  opponents.  It  is 
almost  shocking!'  From  then  on  we  were 
on  to  the  fact  that  x-rays  ionized  the  air. 

"Old  J.  J.  started  something.  He  lifted 
the  lid  for  a  lot  of  scientific  researches  that 
have  put  us  wise  to  a  gob  of  things  that  we 
would  probably  have  been  ignorant  of  had 
not  the  old  boy  reasoned  in  the  manner 


that  he  did,  and  arrived  at  the  conclusions 
that  he  pulled  up  at. 

"The  old  ducks  have  it  down  in  their 
note-books  that  the  funny  rays  are  not  sub- 
ject to  reflection,  refraction,  defraction,  in- 
terference or  polarization.  The  rays  pass 
in  straight  lines  through  anything  that  does 
not  absorb  them.  They  are  not  due  to 
trains  of  waves,  otherwise  they  would  be 
made  to  defract  and  experience  interfer- 
ence. 

"The  nice  part  of  it  in  the  surgical  pro- 
fession is  that  the  density  of  the  object  that 
the  ray  is  trying  to  penetrate  is  the  only 
thing  that  hinders  the  penetration.  By 
study,  the  photographer — the  rays  effect  the 
photographic  plate,  like  actinic  rays — can 
determine  the  internal  structure  of  bodies 
with  great  certainty. 

"The  fluorescent  action  that  x-rays  have 
on  certain  substances  render  it  possible  for 
the  operator  to  see  the  bones  of  your  head 
without  resorting  to  the  photographic  pro- 
cedure. Certain  substances  modify  the  rays 
and  render  them  visible — not  in  the  real 
sense  of  the  word,  but  produce  shorter 
wave  length  vibrations  that  are  perceptible 
to  the  human  eye.  The  eye  can  detect  waves 
that  the  photographic  plate  cannot,  as  red, 
the  light  that  we  use  in  our  dark  rooms, 
while  the  photographic  plate  records  vibra- 
tions that  are  out  of  our  reach  the  other 
way  up  the  spectrum.  With  the  mechanical 
eyes  and  our  orbs  we  see  a  little  better 
than  did  our  predecessors,  but  even  the 
scientists  of  to-day  have  hunches  that  there 
lies  both  ways  a  lot  more  vibrations  that 
we  are  not  cognizant  of.  In  the  invisible 
spectra  some  place  the  electric  vibrations, 
x-rays,  and  other  things  that  can  only  be 
explained  by  vibratory  illustration.  Some 
have  all  of  them  doped  out  as  such-and- 
such  a  one  wiggling  at  a  certain  rate  per 
instant,  and  being  in  row  A,  B  or  C,  etc., 
and  some  more,  etc.  They  have  sound  stuck 
down  in  the  other  end  of  the  spectrum,  be- 
low dark  light.  I  don't  know  where  they  have 
the  icy  stare  classified — it  must  belong  in  the 
spectrum.   It  don't  belong  anywhere  else." 

"You  said  that  the  rays  did  not  suffer 
reflection,  or  refraction,"  broke  in  Punk. 
(Continued  on  page  242) 


Sir  Billy  Crookes,  Who  Unloaded  the  Atmos- 
phere from   the   Crookes  Tube,  and  Right 
There  Was  Born  the — Crookes  Tube. 
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The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4  If  a  quick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a  special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered.   


TESLA  COIL  AND  GEISSLER  TUBE 
HOOK-UPS. 

(1012)    A.  Terkel,  Reedley,  Cal.,  asks: 
Q.  1.    For  a  diagram  of  connections  for 
Tesla  coil,  Geissler  tubes,  etc. 

A.  1.  We  are  pleased  to  give  you  here- 
with the  diagram  of  connections  for  two 
inch  spark  coil,  Tesla  coil,  Leyden  jars, 
Geissler  lubes,  etc. 


May  even  be  s! J/i 
a  short gap\  %kftf 
here 


Spar  A  Coil 


Lighting  Geissler  Tube  from  One  Terminal  of 
Spark  Coil. 


Bat 


Sparttcoil    Leyden  jars  Jeslocoil 


Jesla  sec  spx 


Connect 
former 


ion  of  Tesla  High  Frequency  Trans- 
Leyden  Jars,  Spark  Coil  and  Gap. 


Geissler  Tubes  Connected  in  Series.    At  Left 
— A  Fancy  Vertical  Pedestal  Tube. 


CHANGING  SPEED  AND  VOLTAGE 
OF  DYNAMO. 

(1013)  M— ,  Telephone  System,  Michi- 
gan, writes : 

Q.  1.  We  have  a  240-volt,  12.5-am- 
pere,  4-pole,  1,250  R.P.M.  dynamo.  The 
four    high    resistance    windings    were  in 
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PI  by  Owen  Eagan,  Bomb  Expert,  De-  pj 
j[  partment  of  Combustibles,  New  York  pj 
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pj  authoritative  article  with  remarkable  pj 
H  photographs  by  America's  greatest  pj 
=  expert  on  bombs  and  explosives,  {= 
pj  which  tells  you  what  to  do  should  |p 
gj  you  receive  a  bomb  by  mail. 
pj  "A  New  Hydrostatic  Wheel-less  H 
HI  Railway" — by  H.  Gcmsback.  A  Rail-  pj 
pj  way  which  has  seen  actual  service.  pj 
pj  Without  wheels  it  runs  on  a  "film  of  pj 
gj  zvater."  pj 
=  "Insanity  from  the  Teeth  ? — What  pj 
pj  the  X-Ray  Shows" — by  Dr.  Henry  A.  =j 
§§|  Cotton.  pj 
jjj  "Electrical  Refrigeration" — by  pj 
pj  Grace  T.  Hadlcy. 

pj  "Hot-Air  and  Other  Engines" — by  pj 
IS  John  J.  Furia. 

S     "Sir  William  Crookes'  Researches  pj 

gj  on  Psychical  Phenomena"  by  Here-  pj 

gj  zvood  Carrington,  Ph.D. 

H     "My  Inventions"  Part  6 — by  Dr.  PJ 

=  Nikola  Tesla  himself. 

51     "Changing    Nature's  Face" — How  gj 

gj  Dynamite,  plus  Electricity,  is  used  for  §j 

gj  clearing  stump  and  rock-strewn  prop-  pj 

pj  crty,  blasting  irrigating  ditches,  and  gj 

gj  changing  the  course  of  rivers. 

m     "Experiments  in  Physics" — A  nezv  pj 

gj  series.    No.  I,  perpetual  motion,  and  pj 

pj  popular  fallacies  concerning  it  ex-  pj 

pj  plodcd.    By  John  J.  Furia,  Depart-  gj 

B  mcnt  of  Physics,  New  York  Univer-  =J 

PJ  sity.  p| 

=     "Loop  Antennae" — An   article   of  ^ 

pj  interest  to  all  "Wireless  Bugs."  By  pj 

pj  Prof.  Lloyd  M.  Knoll. 

pj     "Invention  of  the  Crystal  Detector"  BJ 

pj  — by  Greenleaf  Whittier  Pickard.  pj 
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series  with  each  other  and  the  complete  re- 
sistance connected  to  each  feed ;  also  the 
fields  have  another  low  resistance  winding 
which  carries  all  of  the  current  going  to  the 
main  line.  In  other  words,  it  is  compound 
wound. 

We  have  altered  it  by  connecting  the  four 
high  resistance  field  windings  in  multiple 
with  each  other  and  the  armature,  but  have 
left  the  low  resistance  winding  of  the  com- 
pound field  unaltered. 

We  are  using  it  at  40  volts,  at  which  we 
seem  to  require  to  run  it  at  450  R.P.M. 

Kindly  state  what  the  amperage,  voltage 
and  speed  in  RP.M.  should  be  when  used 
thus,  and  if  the  dynamo  is  as  efficient  when 
so  used. 

A.  1.  Considering  that  the  dynamo  when 
operated  at  1,250  R.P.M.  produces  240  volts, 


and  that  it  has  four  field  poles  fitted  with 
four  shunt  field  coils,  then,  as  is  the  case 
with  practically  all  classes  of  dynamos,  the 
voltage  will  vary  directly  with  the  speed, 
and  if  a  dynamo  is  to  be  operated  to  pro- 
duce 40  volts,  then  the  speed  should  be 
approximately  1/6  of  1,250  R.P.M.,  or 
208  R.P.M.  For  this  voltage  the  four  field 
coils  should  be  connected  in  parallel,  which 
would  adapt  them  to  operation  at  the  re- 
duced voltage,  but  the  speed  of  the  ma- 
chine might  have  to  be  run  up  to  between 
300  and  400  R.P.M.,  owing  to  the  fact  that 
you  could  not  obtain  a  sufficiently  low  re- 
sistance in  your  shunt  field  for  40-volt 
operation  by  connecting  the  four  coils  on 
parallel. 

Originally,  each  of  the  four  shunt  field 
'  coils  took  60  volts,  and  thus  under  ordinary 
conditions  when  you  connect  the  four  shunt 
field  coils  on  parallel,  you  adapt  them  to 
operation  on  that  potential,  viz. :  60  volts, 
and  not  40  volts.  As  these  field  coils  will 
require,  in  accordance  with  Ohm's  law, 
more  than  40  volts,  to  force  the  necessary 
current  thru  them  in  order  to  produce  the 
same  number  of  ampere-turns  and  mag- 


Shunt  fields 


Armature- 


■mm 


Series  field 


Hook-up  for  Compound  Wound  Dynamo  Re- 
ferred to  in  Rewinding  Query  No.  1013. 

netic  flux  per  pole,  as  becomes  evident,  it 
will  be  seen  that  the  dynamo  will  have  to 
be  operated  at  a  greater  speed  than  1/6  of 
the  original  value. 

With  regard  to  the  amperage  of  the  ma- 
chine, this  would  be  less  than  that  in  the 
original  output,  as  there  would  be  higher 
ohmic  losses  in  the  armature  and  field  due 
to  the  reduced  voltage,  in  proportion  to 
those  present  when  the  machine  was  origi- 
nally operated  at  the  higher  potential,  or  240 
volts.  Roughly,  the  amperage  would  be 
probably  about  one-half  of  the  original 
value. 


TESLA  AND  OUDIN  COIL  DATA. 

(1014)  E.  W.  Thatcher,  Oberlin,  Ohio, 
wants  data : 

Q.  1.  For  building  Tesla  and  Oudin 
coils. 

A.  1.  We  refer  you  to  copy  of  this 
magazine  wherein  you  will  find  the  com- 
plete construction  of  a  Tesla  high  fre- 
quency coil,  also  the  Oudin  coil.  The  arti- 
cle in  question  appeared  in  the  May,  1917, 
issue  of  the  Electrical  Experimenter. 
(Continued  on  page  242) 
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To  Practical  Men  and 
Electrical  Students 


THE  BURGESS  BLUE  BOOK  is  a  pocket 
size  note-book,  which  was  compiled  espe- 
cially for  practical  men,  and  those  who  are 
taking  up  the  study  of  electricity.  It  contains 
drawings  and  diagrams  of  electrical  machinery 
and  connections,  over  two  hundred  formulas 
for  calculations,  and  problems  worked  out 
showing  how  the  formulas  are  used.  This  data 
is  taken  from  my  personal  note-book,  which 
was  made  while  on  different  kinds  of  work, 
and  it  will  be  found  of  value  to  anyone  en- 
gaged in  the  electrical  business. 

The  drawings  of  connections  for  electrical 
apparatus  include  Motor  Starters  and  Starting 
Boxes,  Overload  and  Underload  Release  Boxes, 
Reversible  Types,  Elevator  Controllers,  Tank 
Controllers,  Starters  for  Printing  Press  Motors, 
Automatic  Controllers,  Variable  Field  Type, 
Controllers  for  Mine  Locomotives,  Street  Car 
Controllers,  Connections  for  reversing  Switches, 
Motor  and  Dynamo  Rules  and  Rules  for  Speed 
Regulation.  Also,  Connections  for  Induction 
Motors  and  Starters,  Delta  and  Star  Connec- 
tions and  Connections  for  Auto  Transformers, 
and  Transformers  for  Lighting  and  Power 
Purposes.  The  drawings  also  show  all  kinds 
of  lighting  circuits,  including  special  controls 
where  Three  and  Four  Way  Switches  are  used. 

The  work  on  Calculations  consists  of  Simple 
Electrical  Mathematics,  Electrical  Units,  Elec- 
trical Connections,  Calculating  Unknown  Re- 
sistances, Calculation  of  Current  in  Branches 
of  Parallel  Circuits,  How  to  Figure  Weight  of 
Wire,  Wire  Gauge  Rules,  Ohm's  Law,  Watt's 
Law,  Information  regarding  Wire  used  for 
Electrical  Purposes,  Wire  Calculations,  Wiring 
Calculations,  Illumination  Calculations,  Shunt 
Instruments  and  How  to  Calculate  Resistance 
of  Shunts,  Power  Calculations,  Efficiency  Cal- 
culations, Measuring  Unknown  Resistances, 
Dynamo  and  Dynamo  Troubles,  Motors  and 
Motor  Troubles,  and  Calculating  Size  of 
Pulleys. 

Also  Alternating  Current  Calculations  in 
finding  Impedance,  Reactance,  Inductance,  Fre- 
quency, Alternations,  Speed  of  Alternators  and 
Motors,  Number  of  Poles  in  Alternators  or 
Motors,  Conductance,  Susceptance,  Admit- 
tance, Angle  of  Lag  and  Power  Factor,  and 
formulas  for  use  with  Line  Transformers. 

The  "Burgess  Blue  Book"  is  published  and 
sold  by  the  Burgess  Engineering  Company  for 
one  dollar  ($1.00)  per  copy,  postpaid.  If  you 
wish  one  of  the  books,  send  me  your  order  with 
a  dollar  bill,  check  or  money  order.  I  know  the 
value  of  the  book  and  can  guarantee  its  satis- 
faction to  you  by  returning  your  money,  if  you 
decide  not  to  keep  it  after  having  had  it  for 
five  days. 

THIS  BOOK  IS  RECOMMENDED  BY 
PRACTICAL  MEN. 

It  is  surprising  how  much  information,  drawings,  etc., 
can  be  concentrated  into  a  pocket  size  book.  These  books 
should  sell  fast  as  when  practical  men  who  have  any 
ambition  to  go  ahead,  wants  one  as  soon  as  he  sees  it.  I 
wish  you  every  success,  and  will  do  my  best  to  interest  my 
brother  workers  in  this  work. 

Yours  truly, 

J.  J.  Hanhauser,  L.  U.  No.  98,  I.  B.  E.  W. 

Received  your  BLUE  BOOK,  showed  it  to  a  friend, 
presto,  I  have  no  BLUE  BOOK  now.  Enclosed  And  check 
for  which  please  send  me  three  more  copies. 

Yours  very  truly,    E   F   j^y,  TaComa,  Washington. 

The  concise  form  of  the  BURGESS  BLUE  BOOK  should 
appeal  to  the  men  on  the  job.  It  is  100  per  cent  informa- 
Uon'  J.  L.  Sleeper,  Santa  Ana,  California. 

Received  your  "BLUE  BOOK"  and  must  say  it  is  the 
best  book  I  ever  saw.  I  showed  it  to  a  friend  of  mine 
and  he  refused  to  give  it  back  to  me,  but  he  paid  me  a 
dollar  and  told  me  to  get  another.  Rather  than  be  without 
this  book  I  am  sending  Money  Order  for  three  of  them  so 
I  can  show  them  to  two  more  of  my  friends  and  have  one 
left  for  myself.  Wishing  you  would  mail  them  at  once. 
1  am      Joseph  Braith,  Electrician,  Madison,  Wisconsin. 

Your  "BLUE  BOOK"  received  and  it  is  just  the  book  I 
have  been  looking  for.  Please  mail  me  three  more  by 
return  mail  for  which  I  am  enclosing  Money  Order. 

Respectfully, 

V.  E.  Johnson,  Western  Union  Tel.  Co.,  Marion,  Ohio. 

Have  received  the  copy  of  the  "BURGESS  BLUE  BOOK" 
and  am  very  well  pleased  with  the  easily  found  formulas 
and  data  contained  in  it.  I  am  enclosing  Money  Order  for 
four  additional  copies. 

Yours  very  truly,  Thure  C.  Anderson,  Bidgeway,  Pa. 

BURGESS   ENGINEERING  CO. 

Yorke  Burgess,  Consulting  Engineer 
750  East  42nd  Street  Chicago,  Illinois 


Taught  By 
A  Practical  Man 

And  In  Your  Own  Home 

Put  Part  of  Your  Spare  Time 
To  A  Good  Purpose 

A  HOME  STUDY  COURSE  FOR  AMBITIOUS  MEN 

My  Home  Study  course  is  actually  an  extension  of  a  consulting  engineering 
experience,  which  gives  my  students  an  opportunity  of  becoming  familiar  with 
electricity  as  applied  to  everyday  work,  and  to  understand  how  to  manufacture, 
maintain,  test,  locate  troubles  and  repair  electrical  apparatus  and  machinery. 

MY  PURPOSE 

This  course  was  designed  and  written  by  me  with  a  view  of  reaching  those  who 
do  not  have  a  lot  of  time  and  money  to  devote  to  an  electrical  education. 
Some  of  my  students  are  beginners,  some  have  had  a  little  experience,  some 
have  been  in  the  game  for  years,  but  all  are  ambitious  and  trying  to  get  ahead 
and  realize  that  the  SERVICE  I  am  able  to  give  is  valuable  and  of  such  a 
nature  that  they  have  been  unable  to  obtain  it  in  any  other  way. 

NOT  A  CUT  AND  DRIED  BOOK  PLAN 

In  addition  to  my  practical  and  consulting  experience,  which  covers  a  period  of  seventeen 
years,  I  have  designed  instruction  courses  for  various  educational  institutions  which  has 
given  me  an  unusual  opportunity  to  study  the  teaching  business  from  the  standpoint  of  a 
practical  man.  I  certainly  would  be  a  chump  if  I  did  not  understand  the  situation  and 
realize  what  was  needed,  after  the  opportunities  I  have  had  through  which  to  learn  what 
men  need  in  order  to  make  good  in  the  electrical  industry.  For  years,  I  made  notes  of 
small  jobs,  large  jobs,  and  big  installations,  including  maintaining,  troubles,  testing  and 
repairing,  and  laying  particular  stress  on  Vhe  unusual  things.  This  information  is  included 
in  my  regular  lessons  and  anyone  engaged  in  electrical  work  knows  it  is  the  kind  of  infor- 
mation he  needs  and  wants. 

BEGINNERS  AND  EXPERIENCED  MEN 

My  course  of  study  and  SERVICE  suit  both  beginners  and  experienced  men,  but  they 
must  have  backbone  and  work  with  me  as  I  work  with  them.  This  I  insist  on,  as  my 
SERVICE  is  my  bread  and  butter  and  I  will  not  waste  it  on  one  who  will  not  be  a  credit 
to  me.  Anyone  with  an  ordinary  education  and  a  good  knowledge  of  the  English  language 
can  successfully  complete  this  work  and  make  good  in  the  electrical  field,  if  he  attends 
to  business  and  follows  my  instructions.  I  do  not  tell  you  that  I  will  fit  you  to  qualify  as 
an  Electrical  Engineer  in  a  couple  of  months,  because  it  cannot  be  done.  Neither  do  I 
say  you  can  earn  fifty  or  one  hundred  dollars  a  week  when  you  complete  this  work  with 
me,  as  I,  or  any  other  man  cannot  correctly  estimate  the  earning  capacity  of  a  student. 
How  much  you  may  earn  depends  on  you  as  much  as  it  does  on  me  and  my  service.  Many 
men  I  have  taught  are  earning  very  large  salaries  and  there  are  men  who  have  doubled 
their  earning  capacity  in  a  very  short  while,  through  my  help,  but  how  good  you  become, 
IS  UP  TO  YOU.  If  you  are  in  earnest,  look  into  this  proposition  and  send  for  my  catalog, 
which  tells  the  whole  story  in  a  plain,  simple  way,  and  in  a  way  you  cannot  misunderstand 
and  expect  something  you  will  not  get. 

RESULTS  OF  MY  SERVICE 

Practical  Men  Recommend  My  Course  to  Others. 

My  Students  Are  Invariably  Promoted  and  Get  Better  Salaries. 

Over  65  Percent  of  My  Students  are  Engaged  in  the  Electrical  Business. 

Over  11  Percent  of  My  Present  Enrollment  was  Obtained  Through  Satisfied  Students. 

Beginners  are  Able  to  Get  Employment  in  Electrical  Work  After  Taking  My  Course  a  Short 

While. 

FIFTY-FIFTY 

I  work  absolutely  on  a  fifty-fifty  basis  with  my  students.  You  pay  me  the  comparatively 
low  price  I  ask  and  I  give  you  the  instruction  and  other  help  as  detailed  in  my  catalog. 
No  student  is  permitted  to  pay  for  his  course  in  full  on  starting,  the  payments  being  made 
in  monthly  installments.  Students  have  the  privilege  of  discontinuing  the  work  if  they  find 
it  is  not  just  what  they  wish,  and  their  payments  stop  at  the  same  time.  This  is  my  way 
of  doing  business  and  a  part  of  my  fifty-fifty  plan,  as  I  do  not  want  money  from  men  whom 
I  am  not  helping. 

APPARATUS,  INSTRUMENTS,  MATERIAL,  ETC. 

Certain  electrical  apparatus,  in- 
struments, charts,  drafting  mate- 
rials, etc.,  as  described  in  the 
catalog,  are  included  as  a  part  of 
the  course  for  which  there  is  no 
extra  charge  as  it  is  covered  by 
the  regular  monthly  payments. 

Fill  Out  Coupon  or 

Write   me   and    I    shall   promptly  ,  I 
send  you  one  of  my  catalogs  which 
contains  full  information  regarding  ■ 
my  course  and  the  service  I  offer. 

Burgess  Electrical  School 

745  East  42nd  Street 
Chicago,  Illinois 


r 


YORKE  BURGESS, 
BURGESS  ELECTRICAL  SCHOOL, 
745  East  42nd  Street,  Chicago,  Illinois. 

Gentlemen :  — 

Send  me  catalog  describing  your  course  in  Elec- 
tricity and  Drafting. 


NAME 


ADDRKSS 


CITY 


STATE 


You  benefit  by 
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Health-Beauty-Power 

Treat  Yourself  in  Nature's  Way 

The  Therapeutic  White  Rays  of  the 
Sterling  Lamp  are  a  scientific  adapta- 
tion of  the  marvelous  healing  properties 
of  the  sun's  rays.  The  warm,  soothing, 
soft,  white  rays  penetrate  and  vitalize 
every  cell  and  tissue;  new  cell  growth  is 
stimulated;  the  body  is  refreshed  and 
vitalized. 

It  brings  you  a  clear,  unblemished  skin, 
rose-tinted  cheeks,  bright  eyes ;  quickens 
the  sluggish  blood,  rebuilds  firm  new  mus- 
cle, and  clear,  new  skin. 

CTERLING  THERAPEUTIC  LAMp 

"The  Light  That  Heals"  I 

Relieves  pain  without  destroying  vitality.  Abso- 
lutely safe:  no  vibration,  shock  or  pain.  Does  away 
With  use  of  harmful  drugs.  Relief  from  pain  results 
the  moment  you  snap  the  electric  switch.  Rheuma- 
tism, neuralgia,  sore  throat,  earache,  goitre,  head- 
ache, nervous  conditions,  and  innumerable  other  ail- 
ments, are  instantly  eased  and  relieved.  Invaluable 
in  the  treatment  of  skin  diseases.  Physicians  en- 
dorse and  recommend  Therapeutic  Light  to  you. 

Send  Coupon  for  Free  Book 

Nothing  vague  or  mystic  in  the  Sterling  Lamp. 
Our  free  book  tells  of  its  uses  and  many  benefits — 
deals  with  the  simple,  fundamental  laws  of  health 
and  beauty.  Tells  you  how  to  treat  yourself  at  a 
few  cents  in  cost,  relieving  you  of  pains  and  ail- 
ments and  awakening  your  energy;  how  others  in 
hospitals.  sanitariums  and 
thousands  of  private  homes 
have  benefited.  Don't  suf- 
fer headaches  and  other 
pains  needlessly — let  Na- 
ture and  Science  help 
you  to  health,  beauty 
and  greater  vitality. 

STERLING 
THERAPEUTIC 

LAMP  CO. 
Dept.  13,  546  Garfield  Ave 
Chicago,  III. 

Use  This  Coupon 


STERLING   THERAPEUTIC   LAMP  CO., 
Dept.  13,  546  Garfield  Ave.,  Chicago,  Illinois. 

Please  send  me,  without  cost  or  obligation,  your 
fully  illustrated  booklet  describing  the  Sterling 
Therapeutjc  Lamp,  its  uses  and  benefits. 

Name   

Street  &  No  

City   State   


Brilliant  Lights  and  BIG  PROFITS  in 
BATTERY  CHARGING  with  this  HB 
LIGHTING  and  CHARGING  SET 

This  sturdy,  dependable  outfit  makes 
electric  lights  at  lowest  cost,  and 
besides  brings  the  BIG  PROFITS 
that  battery  charging  pays.  Operates 
from  your  line  shaft  or  engine. 
Trouble  proof,  economical,  no  wear- 
out.  Charges  auto  batteries  and} 
furnishes  electric  light  at  same  time. 

Small     Payment    Puts  This 

Money-Maker  In  Your  G 

Balance  on  easy  terms.  Pays 
for  itself  as  It  runs.  Abso- 
lute Monev-Back  Guarantee. 
Write  TOttAY  for  informa- 
tion and  prices.  Letour  Ser- 
vice Department  recommend 
size  to  use  in  your  garage. 
Pin  ad  to  your  letterhead  and 
mail  now  forfullinformatioo, 
HOBART  BROTHERS  CO. 

Box  E73,  Troy,  Ohio. 
Successful  Mfrs.  8ince289S. 


training  again  open  to 
civilians.  Over  3  0  0  0  men 
irained  for  electrical  in- 
dustries in  experience  of  more  than  a  quarter  of  a  century. 
For  men  of  ambition  and  limited  time.  Condensed  course  in 
Electrical 

en  ab  le  s 
graduates 
to  secure 

good  positions  and  promotions.  Theoretical  and  Practical 
Electricity.  Mathematics,  Steam  and  Gas  Engines,  Mechani- 
cal Drawing.  Students 
construct  dynamos,  in- 
stall   wiring    and  test 

electrical  machinery, 
ma,  complete. 

Thoroughly  equipped  fireproof  dormitories, 
dining  hall,  laboratories,  shops. 
Write  for  catalog.   27th  year  opens  October 
1,  1919. 

BLISS  ELECTRICAL  SCHOOL 
260  Takoma  Avenue,  Washington,   D.  C. 


ELECTRICAL 

l  experience  of  more  than 
if  ambition  and  limited  ti 

ENGINEERING 

otions.    Theoretical  ant 
Steam  and  Gas  Engines,  «. 

IN  ONE  YEAR 

Course  with  diplo- 


The  Oracle 

{Continued  from  page  240) 


HOW  AND  WHY  OF  RADIO  APPA- 
RATUS SERIES. 

(1015)  Salvador  C.  Bayani,  Manila, 
Philippines,  writes  this  Department : 

Q.  1.  For  a  list  of  the  "How  and  Why 
of  Radio  Apparatus,"  and  in  which  issues 
the  various  installments  appeared. 

A.    1.    Below  we  give  a  list  of  these: 

No.  1.  The  Induction  Coil,  Page  493, 
November,  1916. 

No.  2.  The  Transformer,  Page  656,  Jan- 
uary, 1917. 

No.  3.  Condensers,  Page  735,  February, 
1917. 

No.  4.    Spark  Gaps,  Page  113,  June,  1917. 

No.  5.  Radio  Transmitting  Inductances, 
Page  537,  December,  1917. 

No.  6.  Radio  Receiving  Tuners,  Page 
685,  February,  1918. 

No.  7.  Radio  Receiving  Condensers, 
Page  766,  March,  1918. 

No.  8.    Detectors,  Page  30,  May,  1918. 

No.  9.  Telephone  Receivers,  Page  176, 
July,  1918. 

Radio  men  everywhere  will  undoubtedly 
like  to  obtain  the  complete  set  of  these  spe- 
cially prepared  papers  on  the  "How  and 
Why  of  Radio  Apparatus."  Also  the  fol- 
lowing three  important  and  timely  papers 
on  the  "Calculation  and  Measurement  of 
Inductance,"  by  Secor  and  Cohen. 

Nos.  1,  2  and  3  "Calculation  and  Meas- 
urement of  Inductance,"  appearing  in  the 
March,  April  and  September,  1917,  issues. 

Those  interested  in  these  valuable  papers 
can  obtain  prices  of  individual  back  num- 
bers containing  them  by  writing  to  the 
"Circulation  Department." 


SCIENCE  IN  SLANG. 

(Continued  from  page  239) 
"But  your  explanation  of  the  etheric  dis- 
turbance against  the  wall  seems  to  me  that 
the  etheric  vibrations  disturbing  the  ether 
in  the  place  where  it  came  in  contact  with 
an  object  would  send  pulses  into  the  air 
that  would  be  equivalent  to  reflection  or 
refraction.  You  know  what  I  mean,  don't 
you?    I  can't  explain  it  exactly." 

"Yes,"  replied  Jazz,  "I  believe  I  do.  If 
the  stream  of  cathodic  rays  were  regular 
that  condition  would  be  possible,  but  for 
the  fact  that  they  are  not  regular  I  don't 
see  but  why  they  would  not  myself.  Then, 
too,  the  etheric  vibrations  would  not  effect 
like  the  cathodic  discharges.  _ 

"However,  there  is  a  condition  that  was 
explained  by  J.  J.  and  a  bird  with  my  name, 
but  no  relation  of  mine,  of  Cambridge,  and 
Prof.  Lehmann,  of  Karlsruhe,  and  seems 
not  such  bad  dope.  They  all  bounced  up 
with  the  conclusion  that  bodies  that  absorb 
x-rays  have  power  to  create  other  rays 
likened  to  the  x-rays  to  such  an  extent  that 
the  old  static  machine  could  not  tell  them 
apart — if  there  was  any  diff  at  all.  They 
called  it  'secondary  radiation' — but,  for  that 
matter,  the  x-ray  is  that. 

"What  made  them  get  onto  that  stuff  was 
that  they  found  indications  of  their  'lumi- 
niferous*  ether'  behind  objects  that  absorbed 
all  the  light,  and  if  the  rays  were  not  re- 
flected or  refracted  how  in  the  — —  did 
they  get  there?  Stokes  (no  relation  of 
mine)  figured  it  out  mathematically  that 
such  pulses,  or  extremely  short  disturb- 
ances of  ether  would  act  in  that  way  and 
be  acted  upon  in  that  way." 

"What  all  do  the  doctors  tell  with  the 
x-ray?"  asked  Bender. 

"Well,"  began  Jazz,  with  a  smile,  "they 
are  able  to  detect  the  presence  and  the  ex- 
tent of  tuberculosis,  pneumonia,  pleurisy, 
hydrothorax,  emphysema,  empyema^  and 
other  such  disorders  and  ailments  " 

"Yes,  and  water  on  the  brain,  lovesick- 
ness  and  obesity,"  added  Punk. 


NUMBER  4 


LAST  month,  I  showed  you  how  adver- 
tising made  a  firm  spending  many 
thousands  of  dollars  a  month  keep  up 
the  high  quality  of  its  goods  or  whatever  it 
has  to  sell.  I  gave  you  good  proof  of  how 
every  dollar  advertisers  spent  in  the 
ELECTRICAL  EXPERIMENTER  was 
your  assurance  that  what  you  bought  from 
them  must  be  up  to  the  standard  so  that  the 
advertiser  might  hold  your  trade  and  stay 
in  business. 

Naturally  the  thought  comes  "who  pays 
for  this  advertising?  Can  the  advertiser 
really  pay  out  a  small  fortune  each  month 
without  going  'broke/  or  does  he  add  a 
certain  percentage  to  the  price  of  his  prod- 
uct to  pay  for  the  advertising,  and  do  I 
in  the  long  run  really  pay  his  advertising 
bills?"  No,  indeed,  far  from  it.  True  it 
is  that  the  advertiser  must  get  back  in 
profits  what  he  spends  for  every  expense 
connected  with  his  business.  But  neverthe- 
less you  really  save  money  by  dealing  with 
advertisers  as  you  can  readily  understand 
by  studying  the  matter  carefully  for  a  few 
minutes. 

It  stands  to  reason  that  the  more  busi- 
ness a  concern  does,  the  cheaper  it  can  con- 
duct its  affairs.  The  small  firm  handling 
only  a  few  orders  each  day  and  trusting 
to  luck  that  customers  will  find  their  way  to 
its  doors,  must  make  a  fairly  big  profit 
on  each  transaction.  The  live,  up-to-date 
firm,  doing  a  business  all  over  the  country 
(and  sometimes  the  world,  if  it  advertises 
in  the  "Experimenter")  systematizes  its  op- 
erations so  thoroughly  and  with  the  use 
of  the  latest  and  best  machinery,  can  turn 
out  better  products  at  a  lower  cost  than  its 
slow,  unprogressive  competitor.  The  larger 
the  production  of  any  one  article,  the  lower 
the  cost  of  manufacture  of  each  individual 
piece,  as  any  keen  business  man  will  tell  you. 
Furthermore,  with  a  large  volume  of  orders 
a  firm  can  afford  to  make  a  very  small 
profit  on  each  order  and  still,  in  the  long 
run,  make  as  much  profit  as  the  non-adver- 
tiser. And  then,  as  an  attractively  low 
price  (quality  considered)  is  necessary  to 
get  and  hold  your  trade  and  so  make  their 
advertising  really  effective,  all  far-sighted 
advertisers  are  in  the  habit  of  marketing 
their  goods  at  the  smallest  profit  they  can 
successfully  do  business  on,  relying  on  a 
big  volume  of  orders  to  keep  going. 

So  you  see  that  not  only  can  an  adver- 
tiser make  what  he  sells  more  cheaply,  but 
he  can  run  his  business  at  less  expense,  and 
he  can  afford  to  cut  his  profit  on  each  or- 
der to  a  very  small  figure.  This  means 
that  you  get  what  you  order  from  an  ad- 
vertiser at  a  cheaper  price  than  possible 
elsewhere,  and  yet  the  advertiser  makes 
enough  profit  by  advertising  to  pay  his 
advertising  bills. 

Advertising  Manager. 
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EXPERIMENTERS! 


Read  every  word  on  this  page.  Note  the  wonderful  goods  we  are  offering  at  rock-bottom  prices, 
the  details  of  our  offer  of  $10.00.  Don't  miss  anything  or  you  will  lose  money. 


Read 


ft 

is 


ft 


By  pl» 

High  grade  tele- 
phone  magnetos — 
guaranteed  quality; 
strong  and  substan- 
tial; output  80  to 
110  volts  A.   C.  4 

bar,  8  lbs  $2.25 

3  bar,  -J  7(- 

7  lbs   !•#  9 


w 

Telephone  ringers, 
or  bells,  of  same 
type  sold  to  tele- 
phone companies 
all  over  world. 
Perfect  shape. 
With  gongs— 1000 
ohm  (like  cut),  1 

lb  $1.25 

1000  ohm  other 
styles,  1  lb..  .75 
80  ohm,  gQ 


1  lb  


Fixed  telephone 
condensers.  All 
capacities  from 
'A  to  2  M.F.  Tin 
foil  and  rice 
paper.  Excellent 
condition. 


2  M.F.,  2  lbs. 

$  .60 
1  lb. 

.50 

.40 


1  M.F., 


M.F. 
1  lb.... 


Telephone 
Switch  board, 
keys  or  switches. 
German  silver 
springs.  Two 
switches  mount- 
ed on  one  escut- 
cheon. A  won- 
derful and  use- 
ful addition  to 
your  labor- 

ny  1.50 


Watch  case  re- 
ceivers, double 
pole  permanent 
magnet  75  ohms, 
c  o  m  p  o  s  i  - 
tion  shell.  Very 
handy  for  exper- 
imenting and 
wireless,    12  oz. 

$1.25 

Single  pole,  like 
cut,  metal  shell, 
very  sensi- 

VTo,  1.00 


High  grade  tele- 
phone receivers 
used  on  all  tele- 
phones. Very 
sensitive.  With 
cord.  New. $1.25 
Other    styles  1 

lb  1.00 

Stromberg- 
Carlson  fool 
proof  metal 

ne:..  .so 


Headband  receiv- 
ers, with  lon^ 
cord  attached.  75 
ohms.  Very  good 
for  wireless.  Ex- 
tremely sensitive 
and  more  handy 
than  plain  watch 
case.  "I  *7C 
1  lb.  .  .      1  .  /  O 


ft 


I 

I 


i 


§ 

ran 


Sensitive  transmitters  and 
arms  complete  as  shown 
with  Skinderviken  trans- 
mitter button.   2  lbs. 

$1.75 

A  very  convenient  mount- 
ing for  a  transmitter. 
Adjustable.  With  other 
make  transmit-  "I  ELf\ 
ters,  2  lbs  1  »*J\f 


Local  battery  or  magneto 
induction  coils  provide  a 
very  desirable  instru- 
ment. Make  fine  medical 
coils.  Steps  up  sound  in 
telephone.  A  cheap  but 
effective  ampli' 
fier,  6  oz.  ... 


.40 


When  ordering  any  of 
the  equipment  shown 
here,  be  sure  to  remit 
enough  for  postage.  Any 
excess  will  be  refunded. 
All  apparatus  is  guaran- 
teed high  grade  commer- 
cial type  the  same  as 
supplied  to  largest  tele- 
phone companies  all  over 
the  country. 


Here  is  a  low  priced  com- 
mercial telegraph  key.  Strong 
and  substantial,  neat  in  ap- 
pearance. Excellent  contact 
points  and  bearings.  Works 
very  easily,  with  just  the 
right      touch.  Adjustable 


springs. 

1  lb.   .  . 


1.25 


A  large  neat  sounder,  with 
a  sharp  "click."  Aluminum 
lever,  solid  brass  base,  20 
ohm  rubber  covered  magnets, 
large  adjusting  nuts,  mahog- 
any base  and  large  bindini 
posts,  lyi  lbs.  A 
bargain  at  


2.00 


Want  Ten  Dollars? 

SINCE  we  began  advertising  the  SKIN- 
DERVIKEN TRANSMITTER 
BUTTON  about  six  months  ago,  we  have 
supplied  thousands  to  experimenters  not 
only  in  this  country,  but  in  Canada,  Aus- 
tralia, Europe  and  South  America. 

It  is  interesting  to  note  the  various  uses  to 
which  these  Buttons  will  be  applied.  The 
question  is — "What  are  you  doing  with  your 
button?"  We  would  like  to  know,  as  there 
are  thousands  of  other  experimenters  who 
would  like  to  use  it  for  the  same  purpose. 

We  will  make  it  worth  your  while  to  sub- 
mit your  ideas.  We  are  going  to  pay  $10.00 
cash  for  the  best  idea.  All  others,  accepted 
by  us,  will  be  paid  for  in  proportion.  Now 
then,  get  busy,  you  fellows. 

Any  idea  you  may  have  of  using  a 
SKINDERVIKEN  TRANSMITTER 
BUTTON  will  be  all  right.  However,  try 
to  make  it  original. 


THE  SKINDERVIKEN 
TRANSMITTER  BUT- 
TON is  an  improved  compact 
microphone.  It  is  extremely 
sensitive,  easily  adaptable  to 
telephones,  detectiphones,  deaf 
phones,  radio  telephones  and  electrical  ex- 
perimenting. We  have  received  dozens 
of  letters  from  experimenters  telling  us 
of  "its  wonderful  work."  We  furnish  a 
booklet  of  instructions  and  diagrams  for 
experimenting,  also  with  outlines  of  sug- 
gested experiments. 

We  know  from  experience  that  you  will 
find  the  Button  a  very  interesting  piece  of 
apparatus.  It  is  so  very  sensitive  and  it  only 
needs  one  dry  cell  for  its  operation.  Lots  of 
fun  can  be  had  from  its  use. 

Skinderviken  Telephone  Equipment  Co. 

2134-2136  No.  Clark  Street,  Chicago 
335  Broadway,  New  York 


USE     THIS  COUPON 


STECO 


I  enclose  $.  .  .  .  for  which  please  send  me  the  following: 


Signed   Address 


IP 

|| 
g 
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The  Electrotechnician 

Enters  the  Electrical  Field  as  a  High-Salaried, 
Industrial  Specialist. 

If  you  desire  to  qualify  as  a  Power  Plant 
Superintendent,  Electrical  Draftsman,  City  Tech- 
nician, or  Supervisor  of  Electrical  Equipment 
Maintenance — 

Study  Electrotechnics: 

The  time  to  start  is  right  now, — when  the  field 
is  unlimited — uncrowded.  Industrial  organiza- 
tions everywhere  are  demanding  the  services  of 
trained  Electrotechnicians. 

At  This  School  Only 

can  you  prepare  especially  for  the  field  by  taking  the 
special,  condensed  course  in  Electrotechnics.  The 
system  of  combined  work-shop,  laboratory,  drafting 
and  recitation  room  instruction  quickly  and  thoroughly 
equip  you  to  assume  positions  of  importance  in  the 
industrial  world. 

Open  to  all  Grammar  School  graduates.  High  School 
or  College  work  credited  to  give  you  advanced  stand- 
ing, enabling  you  to  shorten  course  from  G  to  18 
months 

"Earn  While  You  Learn"  if  you  like. 
New  Term  Opens  July  2d. 
There's  no  time  for  delay  if  you  wish  a  place  reserved 
for  you.    Clip  the  coupon  NOW  for  catalog  and  lull 
particulars.    It  may  mean  your  start  on  a  new  career. 
School  of  Engineering  of  Milwaukee, 
95-373  Broadway,  Milwaukee,  Wis. 

 .  CLIP  HERE  

School  of  Engineering  of  Milwaukee. 

95-373  Broadway,  Milwaukee,  Wis. 
Gentlemen: — Without  obligation,  send  me  catalog  and 
full  particulars  regarding  the  Electrotechnician  Course. 

Name   

(Vddress   

City   State  

Age   Education  


School  of  Engineering  of  Milwaukee 
Institute  of  Electrotechnics 
95-373  Broadway  Milwaukee,  Wis. 


Build  and  Fly 

Your  Own 
Training  Plane 


Train   yourself    in  Aviation. 
Be  an  Amateur  Aviator  with  an 
Aeroplane  of  your  own.  Learn 
how  Aeroplanes  are  built;  learn 
the   principles    of  construction, 
operation  and  control.    We  sell 
IDEAL    Accurate    Scale  Draw- 
ings,  and  Building  and  Flying 
Instructions     which     show  you 
how  to  build  a  perfect  Model 
Aeroplane,    3    ft.    size,  that 
will  rise  from  the  ground  by 
its  own  power  and  fly  like  a 
big  one.     Send  now  for  the 
Drawings  and  Instructions  for 
the  one  you  want  to  build. 
Drawings  and  Instructions  lor 
Curtiss  Military  Tractor Q  ^ 
Bleriot  Monoplane  ^OC 
Nleuport  Monoplane 
Taube  Monoplane 
Curtiss  Flying  Boat 
Wright  Biplane 
Cecil  Peoli  Racer 
Ideal  Model  Aeroplane  Catalog  Sc — None  free 
Tells  about  Model  Aeroplanes,  Racing  Aeroplanes. 
Flying  Toys,  and  parts  and  supplies  to  build  them 
with     4  8  pages.    Sent  only  upon  receipt  of  5  cents. 

IDEAL  AIRPLANE  &  SUPPLY  COMPANY 
159-161  Wooster  St..  New  York  Cltv 


EACH 

Set  of 
Seven 
$1.50 
postnald 


Ba  Mining  Engineer 

A  great  profession,  not  overcrowded,  offers  the  dili-^ 
gent  and  ambitious  student  assured  and  exceptional 
rewards.  Located  in  the  heart  of  one  of  the  greatest 
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cars  themselves  are  spanned  with  large 
wings,  measuring  eighteen  feet  from  tip  to 
tip.  In  addition  to  this  spectacle,  several 
other  new  features  are  being  added  to  the 
great  list  of  amusements  for  the  public 
during  the  season.  Principal  among  these 
is  the  "Witching  Waves,"  a  delightful  ride 
in  the  imitation  of  an  ocean  trip.  An 
added  feature  is  a  new  pony  track  for  those 
who  like  the  hobby  horses.  Another  novel 
innovation  will  be  the  "U-Boat  Dodger," 
being  a  ride  in  a  small  submarine  boat 
carrying  passengers  and  chasing  another 
submarine.  The  "Tub  Race''  is  also  a  new 
novelty.  In  addition  there  will  be  a  new 
gigantic  "Roller  Coaster"  with  a  3,000-foot 
ride  with  eight  of  the  biggest  dips  ever 
constructed,  which  will  be  equal  to  some  of 
the  nose  dives  now  made  famous  in  plane 
flving.  This  new  roller  coaster  will  cost 
about  $25,000.  The  "Canals  of  Venice"  is 
another  interesting  attraction  ;  cost  of  con- 
struction, $5,000.  A  very  interesting  addi- 
tion to  the  Park  will  be  a  large  scale  model 
of  a  coal  mine,  showing  a  cross-section 
down  thru  the  entire  region,  also  the 
street  above.  Here  small  figures  automati- 
cally will  go  thru  hundreds  and  hundreds 
of  different  moves,  people  on  the  street 
hurrying  back  and  forth  from  stores  to 
their  homes,  trolley  cars  in  action,  automo- 
biles, shaft  elevators  in  the  coal  mine,  run- 
ning up  and  down  with  men,  little  coal  cars 
will  go  back  and  forth  with  their  loads  and 
rise  to  the  surface  and  every  little  intricate 
detail  of  coal  mining  operation  will  be 
faithfully  reproduced  in  this  miniature 
model. 

The  building  which  was  devoted  last 
year  to  foreign  buyers'  markets  and  inter- 
esting collections  from  the  world  over  has 
been  turned  into  a  skating  rink  this  season, 
due  to  the  fact  that  the  unforeseen  circum- 
stances of  the  war  made  it  impossible  to 
get  sufficient  exhibits  from  foreign  coun- 
tries to  run  the  exhibition  hall  this  season. 
It  is  to  be  hoped  that  within  the  next 
twelve  months  or  so  conditions  will  have  so 
settled  themselves  that  by  next  year  there 
may  be  many  interesting  trophies  from  the 
fields  of  battle.    As  it  is,  this  giant  roller 


rink  can  accommodate  hundreds  of  people. 
Fancy  skaters,  those  who  can't  skate  so 
well  or  not  at  all,  with  the  aid  of  the  big 
band  and  cheery  music  will  forget  their 
little  bumps  and  keep  smilingly  on. 

Perhaps  the  greatest  feature  of  all 
amusement  resorts,  fairs,  parks  and  ex- 
positions, is  the  tremendous  amount  of  elec- 
trical equipment  necessary  to  keep  all  these 
things  in  motion,  and  which  is  seldom 
realized  by  the  visiting  public.  Hundreds 
of  horsepower  are  consumed  hourly  by 
these  amusement  devices.  The  power  is 
taken  directly  from  the  New  York  Central 
Railroad,  which  passes  the  grounds,  and 
this  power  at  660  volts  is  brought  into  spe- 
cially constructed  damp-proof  vaults,  where 
four  100  K.V.A.  large  oil  transformers 
shoot  the  juice  to  all  parts  of  the  grounds. 
In  addition  there  are  several  smaller  trans- 
formers, for  special  purposes  supplying  dif- 
ferent sections.  In  this  case  a  tremendous 
amount  of  money  was  saved  by  installing 
the  660-volt  system  to  every  part  of  the 
grounds.  These  cables  are  carried  thru 
underground  conduits  and  manholes  to 
points  where  the  power  is  needed,  and 
there  the  power  is  transformed  to  220  and 
110  volts.  The  saving  in  cable  alone 
amounts  to  thousands  of  dollars,  as  by 
using  660  volts  a  cable  approximately  one- 
third  the  size  is  required.  This  gigantic 
system  of  transformers,  switches,  under- 
ground cables,  man-holes,  etc.,  has  cost 
$100,000. 

An  immense  fire  alarm  system  has  been 
installed  to  cover  the  entire  grounds. 
Should  a  fire  occur  at  any  point,  simply  the 
pulling  of  a  hook  in  a  box  will  cause  a 
large  bell  centrally  located  in  the  park  to 
strike  a  certain  signal,  which  will  indicate 
to  all  the  employes  the  location  of  the  fire. 

Also,  as  last  year,  we  have  the  wonderful 
bathing  pool,  with  its  artificial  waves,  prob- 
ably the  largest  in  the  world,  where  hun- 
dreds may  daily  disport  themselves  in  its 
waters,  not  forgetting  the  kiddies  with 
their  sand  pails  and  shovels,  the  big  band 
stand  with  its  towering  jewels  and  sym- 
pathetic music. 
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sumption  of  oysters  that  have  drunk  in 
disease  germs  in  the  plumping  process. 

The  trick  as  carried  on  by  the  oyster 
dealer  or  grower  is  that  he  takes  the  oysters 
from  their  natural  depths  where  they  ma- 
ture, and  places  them  in  coves  and  harbors 
where  fresh  water  streams  terminate.  Be- 
ing less  saline,  the  water  is  less  dense,  and 
hence  there  is  an  interchange  of  the  fluids 
thru  the  walls  of  the  bivalve.  When  the 
oyster  opens  his  shell  for  feeding  or  for 
any  purposes,  the  tissues  swell.  The 
oysters  are  not  placed  in  absolutely  fresh 
water,  for  this  would  kill  them,  but  in 
water  somewhat  fresher  than  that  where 
they  are  grown. 

The  nutritive  value  which  is  lost  in  this 
process  is  quite  marked.  The  fluids  which 
are  past  out  from  the  tissues  of  the  oyrster 
carry  with  them  salts  and  some  fats,  chem- 
ical experiments  showing  that  the  oyster, 
tho  larger  after  plumping,  has  lost  13  per 
cent,  of  its  original  nutritious  substance, 
proteins,  fats,  carbohydrates  and  mineral 
salts.  This  has  been  found  to  be  true  by 
experiments  conducted  by  Dr.  H.  F.  Moore, 
of  the  U.  S.  Bureau  of  Fisheries.  He 
states  that  with  the  loss  of  these  fluids 
passing  out  from  the  oyster,  sufficient  water 
will  have  been  taken  up,  however,  to  in- 
crease the  total  weight  of  the  oyster  from 


12  to  20  per  cent.  Therefore,  it  can  be 
seen  that  what  the  oyster  has  really  gained 
is  simply  water,  which  is  of  no  food-giving 
value  at  all. 

Altho  scientists  are  at  a  loss  to  agree 
upon  the  precise  food  that  oysters  eat, 
whether  the  beautiful  diatom,  a  vegetable 
organism,  or  other  microscopic  animalcules, 
it  has  been  found  that  in  experiments  re- 
cently' conducted  oysters  planted  in  the 
sewage-laden  waters  of  Jamaica  Bay,  near 
New  York,  that  the  oysters  can  become 
marketable  after  a  period  of  eighteen 
months.  Whereas,  normally  it  takes  three 
years  before  oysters  are  of  sufficient  size 
for  the  table.  Cutting  the  growing  period 
in  half  indicates  that  oysters  are  not  ex- 
clusively partial  to  the  natural  foods  of  the 
water,  but,  on  the  contrary,  they  have  an 
especial  fondness  for  the  city's  sewage  dis- 
posal. When  Dr.  Nelson  finishes  his  ex- 
periments, he  will  furnish  the  U.  S.  Bureau 
of  Fisheries,  with  whom  he  is  cooperating, 
a  constructive  program  on  the  general  im- 
provement in  the  culture  of  this  important 
food.  One  of  the  most  important  phases 
of  his  investigation  will  be  that  of  studying 
carefully  the  relation  between  environment 
and  propagation.  Authorities  estimate  that 
a  single  oyster  spawns  from  sixteen  million 
to  sixty  million  eggs  in  a  year,  but  not- 
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withstanding  this  enormous  fecundity  of 
the  individual  oyster,  the  propagative  power 
of  the  beds  is  not  so  vast  as  might  be  sup- 
posed. The  oysters  may  be  planted  on  the 
bottom,  especially  prepared  by  clearing  it 
of  all  refuse  material,  and  a  bed  so  formed 
of  good  clean  gravel  and  shells,  in  order 
that  the  young  "spat"  will  have  some  object 
to  cling  to,  as  otherwise,  in  a  muddy  bot- 
tom, they  would  soon  be  covered  over. 
Yet  with  many  of  these  precautions  some 
beds  will  prove  greatly  fruitful,  whereas 
others  prepared  in  the  same  way  and  in 
adjacent  waters  result  with  very  poor  crops. 
Certain  locations  in  various  waters  are  par- 
ticularly abundant  in  diatoms,  the  minute 
organisms  on  which  the  oyster  is  supposed 
to  feed.  Yet  it  is  not  the  generally  ac- 
cepted fact  that  the  diatom  is  the  main 
article  of  the  oyster's  diet,  as  can  be 
evinced  by  the  quick  growth  of  the  oysters 
in  waters  polluted  with  sewage.  Generally 
speaking  it  is  to  be  hoped  that  when 
Professor  Nelson  finishes  his  experiments 
he  will  have  such  an  array  of  data  and 
abundance  of  far-reaching  discoveries  that 
thru  artificial  feeding  and  environment  a 
variety  of  oyster  may  be  produced  that  will 
excel  any  heretofore  sold  on  the  market 
and  in  addition  to  its  phenomenal  size  it 
will  be  healthful  and  free  from  all  disease 
germs.  It  probably  will  be  possible  thru 
Dr.  Nelson's  researches  on  the  culture  of 
the  bivalve  to  produce  such  a  type  as  will 
rank  with  the  discoveries  of  Burbank's 
wonderful  achievements  in  producing  new 
and  better  varieties  of  fruits  and  vegetables. 
— Photos  Courtesy  Star  Company. 
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and  increase  the  speed  of  the  machine  about 
10  miles  per  hour.  The  illustration,  A,  shows 
some  of  these  points  on  Lieut.  Hawker's  ill- 
fated  'plane,  and  among  other  considera- 
tions we  would  mention  the  following: 
Only  one  engine  was  used,  a  Rolls-Royce 
375  H.P.  airplane  engine — and  very  few 
aviators  would  care  to  start  off  on  such 
a  trip  with  a  single  engine  where  con- 
tinuous flying  may  have  to  be  kept  up  from 
22  to  28  hours.  If  the  slightest  thing 
goes  wrong  with  this  engine  and  it  stops, 
it  may  spell  disaster,  or  at  least  the  fail- 
ure to  make  the  trip  in  nonstop  form. 
Lieut.  Hawker  counted  on  saving  himself 
if  obliged  to  land  in  the  water  by  the 
fact  that  the  fuselage  of  his  'plane  was 
made  water-tight,  and  he  also  counted  on 
the  buoyancy  of  the  gasoline  tank  as  well 
as  a  life-saving  suit  which  he  wore.  But 
the  ocean  is  known  only  to  those  who 
have  crost  it  and  seen  the  waves  roll  up 
fortjr  feet  high.  The  weather  was  very 
uncertain,  and  a  storm  was  said  to  be  blow- 
ing up  in  mid-ocean  when  he  started  from 
New  Foundland. 

Among  other  weak  points  in  this  type  of 
'plane,  we  find  that  no  pontoons  were  used, 
thus  giving  small  chance  of  the  'plane  stay- 
ing afloat,  at  least  for  any  length  of  time 
beyond  a  few  hours.  Also  the  'plane  was 
very  small  and  frail.  Added  to  this,  we 
have  the  almost  incomprehensible  difficulty 
of  navigating  such  a  long  flight  over  an 
uncharted  course.  The  aviator  would 
have  to  fly  thru  the  night  and  rely  only 
on  a  compass  and  a  sextant  to  guide  him 
by  the  help  of  the  stars,  if  the  clouds  did 
not  obscure  them.  But  no  pilot  vessels  or 
chart  marks  such  as  buoys,  not  even  radio 
compass  signal  directions,  were  provided 
or  arranged  for.  It  would  seem  nothing 
short  of  superhuman,  under  these  condi- 
tions, for  the  two  intrepid  fliers  to  ever 
reach  the  far  distant  coast  of  Ireland,  as 
they  had  hoped  to. 
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Superiority  of  the  Seaplane. 

Fig.  B  shows  the  second  type  of  aircraft 
which  has  been  tried  and  tested  with  great 
success  by  the  U.  S.  naval  flying  men  for 
trans-Atlantic  work.  Not  only  are  these 
'planes  fitted  with  large  roomy  pontoons 
which  are  about  the  size  of  the  usual  un- 
sinkable  life-boat  found  at  all  coast  guard 
stations  along  the  seaboard,  but  the  'planes 
have  been  designed  with  every  possible 
engineering  consideration  in  mind,  particu- 
larly any  failure  of  the  engine  plant.  It 
should  always  be  possible,  or  let  us  say 
feasible,  especially  when  small  'planes  are 
to  be  used  for  such  trans-Atlantic  or  trans- 
Pacific  travel,  to  provide  them  with  an 
engine  plant  consisting  of  more  than  one 
engine.  But  there  is  no  doubt  about  it  that 
for  any  form  of  heavier-than-air  machine, 
such  as  sea-  or  airplanes,  more  than  one 
engine  should  be  installed.  With  some  of 
the  twin-engined  biplanes  used  several 
years  ago  it  was  found  possible  to  keep  the 
'plane  airworthy,  and  flying  on  one  engine 
when  the  other  engine,  for  any  reason, 
failed.  The  same  logic  applies  to  the  Navy- 
Curtiss  seaplanes,  or  "N  C"  'planes,  as  they 
are  familiarly  called.  Four  400  H.  P.  Lib- 
erty engines  are  fitted  on  each  seaplane, 
and  if  one  of  these  engines  should  fail, 
three  would  be  left  to  maintain  the  'plane 
in  the  air.  However,  at  least  three  engines 
are  normally  required  to  keep  these  heavy 
ships  in  the  air,  as  seaplanes  are  much 
heavier  than  land-type  'planes,  size  for 
size;  the  "N  C"  'planes  weighing  with  load 
about  28,500  pounds  when  they  took  the 
big  "hop-off"  for  Europe. 

Thus  far  we  see  that  the  Navy's  flying 
boats  have  two  great  advantages  which 
should  not  be  overlooked  in  designing  any 
machine  intended  for  trans-oceanic  flight, 
and  among  other  features  which  were  made 
available  for  the  flight  of  the  three  'planes 
on  their  history-making  journey  across  the 
broad  Atlantic  we  find  the  following: 
Radio-telephone  apparatus  operating  from 
'plane  to  shore  or  ship  stations,  and  be- 
tween other  'planes,  with  a  range  of  30  to 
40  miles ;  also  radio-telegraph  apparatus 
capable  of  transmitting  and  receiving  up  to 
150  miles.  A  new  record  was  made  in  air- 
plane radio  transmission  during  the  sea- 
ward flight  of  the  "N  C"  'planes,  when  an 
unrelayed  message  was  picked  up  from  the 
NC-4  at  a  distance  of  400  miles,  at  the  Otter 
Cliffs  radio  station  in  Maine.  Not  only 
was  the  regular  radio  communication  made 
available  at  every  turn,  but  the  U.  S.  Gov- 
ernment exercised  special  precautions  to 
render  certain  that  the  aviators,  in  case 
they  should  have  to  descend  on  the  ocean, 
should  not  lose  their  lives  unnecessarily. 
It  placed  warships,  including  cruisers  and 
destroyers,  in  a  complete  chain  from  the 
American  coast  to  the  Azores,  as  well  as 
from  the  Azores  to  Lisbon,  Portugal,  the 
official  terminating  point  of  the  trans- 
Atlantic  flight  by  the  seaplanes.  These  ves- 
sels were  placed  about  75  miles  apart  and 
closer  together  in  the  regions  where  night 
flying  occurred. 

The  vessels  along  the  route  could  com- 
municate by  wireless  with  the  'planes  and 
get  their  bearings,  weather  conditions,  etc., 
from  the  ships  of  the  air  as  they  sped  along 
overhead.  At  night  the  war  vessels  used 
their  searchlights  and  were  otherwise 
marked  with  electric  signal  lamps.  On  the 
decks  appeared  the  ship's  station  number 
in  electric  lights,  so  that  the  'planes  could 
see  at  a  glance  as  they  flew  ahead  just 
what  position  on  the  route  they  were  at. 
Provision  was  also  made  for  receiving 
directive  radio  compass  signals.  These 
considerations  and  provisions  would  per- 
haps seem  overdrawn  or  overimportant  to 
the  lay  reader,  but  each  and  every  one  of 
them  represents  a  fine  piece  of  applied  engi- 
neering and  they  comprise  elements  of 
technique  which  were  not  picked  out  at  the 
eleventh   hour   and    simply   slapt   on  the 


'planes,  but  all  of  these  points  were  under 
constant  consideration,  and  in  the  hands  of 
competent  Navy  engineers  and  experts  for 
over  two  years.  By  comparison  it  is  seen 
that  no  expense  of  money  and  brains  was 
spared  to  make  this  trip  successful — at 
least,  if  not  successful,  "safe"  so  far  as 
humanly  possible.  This  plan  was  carried 
out,  thanks  to  the  U.  S.  Government,  to 
the  extent  of  costing  $1,000,000  before  the 
gigantic  naval  'planes  "hopped  off"  at  Tre- 
passey  Bay,  on  Friday,  May  16,  in  an  at- 
tempt to  cross  the  Atlantic  Ocean  thru  the 
air  for  the  first  time  in  history. 

The  Dirigible. 

The  illustration  Fig.  C  shows  a  probable 
development  of  trans-Atlantic  aircraft 
which  has  been  mentioned  frequently  in 
connection  with  trans-oceanic  travel  via  the 
air — i.  e.  the  dirigible,  or  gas  balloon.  The 
U.  S.  Naval  dirigible  C-5  made  one  of  the 
most  beautiful  non-stop  aerial  flights  in 
history,  when  it  covered  the  distance  be- 
tween Rockaway  Beach,  near  New  York 
City,  to  St.  Johns,  New  Foundland,  a  dis- 
tance of  over  1,000  miles,  in  26  hours,  fly- 
ing continuously  night  and  day.  The  naval 
authorities  have  announced  that  they  hoped 
to  have  another  dirigible  airship  ready 
shortly  to  attempt  the  trans-Atlantic  flight. 
England  is  hoping  to  startle  the  inhabitants 
of  New  York  City  some  bright  and  early 
summer  morning  by  a  visit  of  one  of  her 
5,000,000  cubic  foot,  giant  dirigibles.  With 
fair  weather  conditions,  it  would  seem  that 
the  modern  dirigible,  when  given  a  fair 
chance,  will  prove  a  powerful  competitor 
of  the  seaplane  for  crossing  the  ocean. 
However,  the  gas  balloon  possesses,  along 
with  some  of  its  advantages,  a  number  of 
marked  disadvantages,  and  we  shall  now 
consider  them. 

Among  the  advantages  of  the  gas  balloon 
"lighter-than-air"  type  of  airship,  espe- 
cially when  considering  long  distance 
flights  of  1,000  to  2,000  miles  or  more,  over 
water,  as  in  crossing  the  ocean,  we  are 
imprest  by  one  predominant  fact,  and  that 
is  that,  no  matter  if  the  engines  all  come  to 
a  stop  on  the  dirigible,  she  will  still  retain 
her  buoyancy  in  the  air  and  the  crew  is 
safe  as  long  as  it  remains  afloat  in  the  air. 
Under  such  circumstances  there  are  two 
major  things  which  may  and  can  happen: 
first,  the  winds  would  blow  the  balloon 
along  at  a  fairly  high  speed  and  usually 
the  crew  is  safe  in  the  air  and  not  resting 
on  the  waves.  The  latter,  when  the  sea  is 
rough,  often  rise  to  heights  of  30  to  40 
feet  or  more,  and  if  the  engines  or  neces- 
sary apparatus  cannot  be  repaired,  then  the 
dirigible  can  hail  or  radio  a  steamer,  and 
the  crew  taken  off.  This  could  be  accom- 
plisht  by  means  of  a  rope  ladder,  as  has 
been  successfully  tried  by  the  U.  S.  Navy 
off  the  coast  of  Florida,  as  described  in  the 
article  on  page  108  of  the  June  issue.  Sec- 
ondly, while  the  dirigible  had  her  engines 
stopt,  the  mechanics  would  be  endeavoring 
to  repair  them  and  get  them  in  working 
order  again.  The  speed  of  the  new  type 
of  dirigible  such  as  used  by  the  U.  S.  Navy, 
is  fairly  high,  viz :  50  to  60  miles  an  hour, 
and  these  airships  have  great  lifting  power, 
so  that  they  present  a  very  logical  answer 
to  the  aerial  passenger  ship  requirements  of 
the  future.  Another  advantage  which  they 
possess,  and  due  primarily  to  their  great 
lifting  power  and  buoyancy,  is  their  long 
range  of  operations — it  being  possible  for 
them  to  take  on  board  sufficient  engine  fuel 
to  accomplish  trips  of  several  thousand 
miles.  Another  advantage  of  such  an  air- 
ship is  that,  if  the  engines  suddenly  stop, 
the  steering  gear  can  be  maneuvered  and 
other  arrangements  made  whereby  she  can 
be  brought  to  earth  gently  and  in  good 
order;  contrary  to  the  usual  tactics  when 
the  engine  of  the  ordinary  airplane  stops, 
which  has  caused  many  accidents,  owing  to 
the  sudden  loss  of  buoyancy  of  the  'plane 
and  the  rapid  dive  earthward,  which  may 
or  may  not  end  disastrously. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


July,  1919 


ELECTRICAL  EXPERIMENTER 


247 


The  disadvantages  of  the  dirigible  are 
several,  and  among  the  first  and  foremost 
we  are  forced  face  to  face  with  the  fact 
that  they  are  distinctly  difficult  to  manage 
and  maneuver  in  stormy  weather  or  high 
winds.  It  will  probably  take  some  years  for 
our  aeronautical  engineers  to  devise  means, 
such  as  by  sub-dividing  the  gas  bag  of  the 
dirigible,  or  by  other  design  tactics,  so  that 
the  great  resistance  now  offered  to  the 
wind  will  be  circumnavigated.  If  you  have 
ever  been  up  in  a  "blimp,"  such  as  ■  the 
observation  balloons  used  extensively  dur- 
ing the  war  are  called,  then  you  will  be  in 
a  position  to  know  just  what  these  dirig- 
ibles are  up  against  with  a  heavy  wind 
blowing  against  them.  Even  if  you  are  up 
in  a  blimp  about  a  thousand  feet  above  the 
earth,  on  such  a  trip  as  the  writer  has  in 
mind  and  which  took  place  at  Rockaway 
Beach  about  a  year  ago,  you  will  be  sur- 
prised, and  not  altogether  pleasantly  either, 
when  on  a  clear  day,  with  the  giant  gas 
bag  floating  lazily  in  the  air,  you  almost 
have  your  feet  fly  up  and  shake  hands  with 
your  face,  for  all  of  a  sudden — woof!!! 
Old  Mr.  Blimp  jumps  diagonally — or  was 
it  vertically? — about  fifty  feet!  No,  fellow 
scientists,  it  was  not  magnetic  or  electro- 
static attraction  for  another  blimp  which 
you  perceive  about  one-half  mile  away,  but 
simply  the  irresistible  force  of  the  wind 
exercising  its  full  wallop  against  the  vast 
hulking  form  of  the  blimp  "gas  bag." 

Therefore,  not  only  is  the  dirigible  a 
tricky  machine  in  high  winds  or  storms,  as 
was  experienced  countless  times  by  Count 
Zeppelin,  the  erstwhile  investigator  of  Zep- 
pelin tactics  when  his  giant  cigar-shaped 
dirigibles  600  to  800  feet  in  length  were 
destroyed  one  after  another  in  storms,  but 
they  also  have  the  disadvantage  of  shiver 
speed  as  compared  to  the  seaplanes,  owing 
primarily  to  the  greater  bulk  of  the  gas 
container  or  bag  which  has  to  be  driven 
thru  the  air  with  a  consequent  great  dis- 
placement thereof.  When  it  comes  to  a 
forced  landing  on  the  sea,  most  aviators 
would  undoubtedly  rather  take  their 
chances  with  a  seaplane  of  the  Navy  type, 
rather  than  with  a  dirigible  of  any  size. 
For  they  may,  if  the  weather  is  quite 
calm,  land  in  a  detachable  life-boat  carried 
by  the  dirigible  and  by  means  of  a  rope 
ladder  descend  into  it  while  on  the  surface 
of  the  ocean.  This,  with  the  chances  under 
ordinary  conditions  that  they  would  have 
to  make  an  attempt  at  lowering  the  altitude 
of  the  dirigible  herself.  In  this  case  they 
would  remain  in  the  gondola  attached 
underneath  the  dirigible,  with  the  possi- 
bility that  the  "elephant  of  the  air"  would 
attempt  to  set  down  on  them  and  smother 
them.  At  any  rate  it  would  require  ex- 
tremely skillful  seamanship  to  carry  out 
such  a  maneuver  successfully.  The  ques- 
tion of  fire  in  dirigibles  has  been  made 
practically  obsolete,  in  view  of  the  fact 
that  the  U.  S.  War  Department  in  the  past 
few  years  has  developed  the  new  balloon 
gas  "helium"  to  the  stage  where  it  is  avail- 
able at  small  cost,  and  this  new  gas  is 
absolutely  non-inflammable.  Its  lifting 
power  is  85  per  cent  of  that  of  hydrogen, 
the  gas  heretofore  used  in  blimps  and 
dirigibles,  but  which  possesses  the  disad- 
vantage of  being  inflammable. 

Radio  Equipment  of  the  NC  Seaplanes. 

Details  of  the  radio  installation  of  the 
NC  seaplanes  engaged  in  the  attempt  to 
make  the  transatlantic  flight,  as  given  out 
by  Acting  Secretary  Roosevelt  of  the  Navy 
Department,  follows : 

The  radio  on  the  NC  seaplanes  involves 
two  transmitters.  One  is  a  ^  K.  W.  spark 
transmitter,  the  main  element  of  which  is  a 
streamline  generator  and  accessory  appa- 
ratus, which  is  driven  by  an  air  propeller 
and  is  mounted  on  the  deck  of  the  boat 
aft.  This  set  weighs  only  forty-five 
pounds,  but  is  used  for  the  regular  tele- 
graph communications  between  the  sea- 
planes and  stations  up  to  a  distance  of  250 
nautical  miles.   Since  this  set  is  driven  by  a 


A  Comparison  of  Costs 


A  graphic  picture  of  the  high 
cost  of  doing  business  is  shown 
by  the  rise  in  a  long  list  of 
commodity  prices  during  the 
past  five  strenuous  years. 

By  the  exercise  of  unparal- 
leled economies,  telephone  rates 
have  been  kept  almost  un- 
changed. 

The  fact  is,  the  increase  in 
the  cost  of  commodities  has  re- 
sulted in  what  is  equal  to  a  de- 
crease in  telephone  rates.  In 
other  words:  The  dollar  which 
was  spent  for  the  telephone 
has  bought  more  than  twice 
as  much  as  the  dollar  spent 
for  the  commodity. 


The  activities  or  reconstruc- 
tion which  are  now  upon  the 
nation  have  put  a  great  burden 
upon  the  telephone.  This  con- 
dition has  made  necessary  an 
advance  in  telephone  rates. 

This  advance  does  not  ex- 
ceed an  average  of  eight  per- 
cent; almost  negligible  as  com- 
pared with  the  advances  in 
other  lines  of  industry,  yet 
enough  to  cover  the  increase  in 
the  cost  of  operation. 

Only  through  adequate  reve- 
nue can  there  be  assured  the 
maintenance  of  a  high  standard 
of  telephone  service. 
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Have  the  Vitality 
of  a  Champion! 

rG  A  champion  must  possess  an 
-■  exceptional  and  unusual  amount 
of  strength,  endurance  and  vital- 
ity. The  man  with  the  most 
highly  developed  vitality  is  the 
man  who  wins.  But  you  need 
not  be  a  fighter  to  have  all  the 
qualities  of  strength,  health  and 
progressiveness  of  a  real  leader. 
I  can  show  you  how  to  make 
yourself  a  MAN.  I  can  make 
you  robust,  develop  your 
strength  and  give  you  an  abun- 
dance of  vitality  and  a  highly 
developed  Body  and  Mind. 


EARLE  LIEDERMAN 

I  have  trained  some  of  the 
world's  strongest  men.  I  can 
train  you  and  give  yon  a  muscu- 
lar development  like  mine  above, 
perfect  health,  abundance  of  vi- 
tality, and  great  strength,  as  I 
have  and  as  all  my  pupils  have. 

You  don't  wish  to  go  through 
life  hampered  by  a  weak,  sickly 
body.  The  man  who  makes  a  suc- 
cess in  business  is  the  man  with 
energy  and  vitality. 

I  can  give  you  these  with  the 
proper  training.  Your  body  will 
develop  along  the  lines  nature  in- 
tended. You  will  notice  imme- 
diately a  new  feeling  of  confi- 
dence and  ambition  taking  hold  of 
you — your  skin  will  be  cleaner, 
your  eyes  brighter,  and  instead  of 
a  despondent  outlook  on  life,  you 
will  be  filled  with  the  unconquer- 
able determination  to  win. 

MY  NEW  BOOK 

"Muscular  Development** 

tells  how.  Send  10c  for  it  to-day.  Use 
the  coupon  below.  The  book  contains 
full  particulars  of  my  splendid  offer, 
and  is  profusely  illustrated  with  pic- 
tures of  many  of  the  world's  strongest 
men  whom  I  have  trained.  Don't  pass 
this  by.  Sit  right  down  and  fill  in  the 
coupon.  Do  it  now,  this  minute  while 
it  is  on  your  mind. 

EARLE    E.  LIEDERMAN 

Dept.  210,     203  Broadway,     New  York 

Earle  E.  Liederman 

Dept.  210,  203  B'way,  N.  Y.  C. 

Enclosed  find  10c  for  which  you  are 
to  send  me  at  once  your  new,  illus- 
trated book,   "Muscular  Development." 

Name   

Address   

City   

You  benefit  by 


propeller,  it  can  only  be  used  while  sea- 
planes are  in  flight.  The  antenna  used  for 
this  set  is  a  single  trailing  wire  leading 
from  the  tail  of  the  boat  for  a  distance  of 
250  feet  down  and  to  the  rear.  A  stream- 
line lead  weight  holds  the  lower  end  of 
this  wire  down. 

With  this  transmitter  it  is  possible  for 
the  commanding  officer  to  send  messages 
from  time  to  time  regarding  the  progress 
of  the  flight,  to  be  retransmitted  by  the 
nearest  shore  station  to  the  Navy  Depart- 
ment. Also  communication  can  be  held 
with  destroyers  or  other  craft  and  radio 
compass  signals  or  other  information  re- 
quested. 

The  other  transmitter  is  a  combined  tele- 
phone and  telegraph  transmitter,  and  oper- 
ates on  a  small  12-volt  storage! battery.  It 
is  used  on  an  antenna  consisting  of  wires 
permanently  stretched  on  the -skid  fins  on 
the  upper  planes  so  that  it  may  be  used 
while  the  seaplane  is  in  flight  or  on  the 
water. 

The  Anti-Noise  Microphone. 

It  is  this  set  which  is  used  for  telephon- 
ing between  the  'planes,  arrangement  being 
made  so  that  either  the  radio  operators  or 
the  commanding  officers  themselves  may 
communicate  directly  by  telephone  while 
the  'planes  are  in  flight.  Such  interplane 
telephoning  may  be  carried  on  up  to  a 
distance  of  twenty  miles,  While  on  the 
water  this  set  may  be  used  for  telegraphing 
or  telephoning  a  distance  of  about  thirty 
miles. 

A  special  feature  of  the  telephone  sets  is 
the  anti-noise  microphone,  which  is  so  con- 
structed that  the  engine  noises  are  not 
heard.  This  is  accomplisht  by  having  the 
back  of  the  microphone  open.  The  exterior 
sound  waves  strike  the  back  as  hard  as  the 
face  of  the  diafram,  and  therefore  the 
effect  is  neutral.  The  voice  waves  strike 
only  the  face  of  the  diafram,  and  even  tho 
the  operator  cannot  hear  his  own  voice,  the 
radio  sets  receive  enough  effect  to  modulate 
the  transmitted  wave. 

This  single  item  has  been  the  deciding 
factor  in  success  or  failure  in  long-distance 
transmission  by  telephone  by  airplane.  It 
is  easy  enough  for  short  distances  to  get 
communication  with  an  ordinary  micro- 
phone, but  for  long  ranges  it  is  impossible 
without  the  anti-noise  transmitter. 

Radio  Compass  Installed. 

One  of  the  most  important  of  the  radio 
installations  on  these  seaplanes  is  the  radio 
compass.  This  consists  of  a  set  of  revolv- 
ing coils  mounted  in  the  tail  of  the  machine, 
on  which  are  mounted  many  turns  of 
enameled  copper  wire.  The  radio  waves 
are  picked  up  on  these  coils  by  revolving 
the  coils  until  the  radio  signals  obtained  on 
i  two  methods  of  connection  are  of  the  same 
strength. 

The  operator  then  knows  the  direction  of 
the  incoming  waves.  By  then  reading  the 
position  of  a  pointer  on  a  scale  on  the  coils, 
the  bearing  of  the  transmitting  radio  sta- 
tion is  determined.  This  bearing  is  then 
i  communicated  by  the  radio  operator  to  the 
navigating  officer  by  means  of  the  inter- 
communicating telephone,  which  consists  of 
telephone  receivers  built  into  the  helmets, 
and  the  same  type  of  microphone  used  by 
the  operator. 

Using  the  same  inter-communicating  tele- 
phone system,  the  navigator  can  telephone 
to  the  pilots,  giving  them  the  proper  direc- 
tion in  which  to  steer  the  'plane.  '■-  He  may 
inquire  of  the  engine  room  regarding  the 
condition  of  the  engines,  or  he  may  hold 
radio  telephone  conversation  with  the  navi- 
gating officer  on  one  of  the  other  'planes. 

In  other  words,  the  inter-communicating 
telephone  makes  possible  constant  com- 
munication between  all  members  of  the 
crews  in  spite  of  the  terrific  noise  caused 
by  the  engine  and  the  wind  rush,  and  in 
spite  of  the  fact  that  they  are  located  in 
separate  parts  of  the  seaplane.  In  addition 
to  this  the  radio  telephone  makes  it  possible 


for  the  commanding  officer  and  navigators 
to  talk  directly  with  each  other,  altho  their 
seaplanes  may  be  flying  at  a  distance  of  20 
miles  apart. 

The  radio  compass  signals  may  be  re- 
ceived from  a  destroyer  at  a  distance  of  75 
miles,  or  from  large  land  stations  at  a 
distance  of  600  miles. 

The  regular  receiving  apparatus  on  the 
seaplanes  will  permit  of  reception  from  land 
stations  of  high  power  at  distances  of  sev- 
eral thousand  miles,  thereby  permitting  the 
seaplanes  to  copy  weather  reports  or  orders 
directly  from  the  Navy  Department  at 
Washington. 

The  main  striking  fact  regarding  this 
radio  equipment  is  that,  completely  in- 
stalled, it  weighs  only  200  pounds. 

Radio  Reply  in  Three  Minutes. 

As  an  example  of  the  efficacy  of  the  sea- 
plane's radio  communication  the  following 
will  serve : 

The  Navy  Department  communicated 
with  the  seaplane  NC-4  after  she  started 
on  her  flight  to  Halifax,  received  a  reply 
from  Commander  Read,  and  had  broad- 
casted to  Europe  and  the  west  coast  of  the 
United  States  the  plane's  position  in  three 
minutes  elapsed  time. 

The  message  filed  by  the  Navy  Depart- 
ment at  11 :18  A.  M.  was  as  follows: 

What  is  your  position?    All  keenly 

interested  in  your  progress.   Good  luck. 

(Signed)  Roosevelt. 

At  11  :20  A.  M.  this  answer  was  received: 
Thank  you   for  good  wishes.  The 

NC-4  is  twenty  miles  southwest  of  Seal 

Island,   making   eighty-five   miles  per 

hour. 

(Signed)  Read. 
At  11:21  A.  M.  the  substance  of  Read's 
message  was  sent  broadcast  from  the 
Annapolis  (Md.)  and  New  Brunswick 
(N.  J.)  radio  stations,  reaching  Europe, 
South  America,  the  west  coast  of  the 
United  States,  and  Honolulu.  At  11:26 
A.  M.  the  radio  stations  at  Balboa,  Canal 
Zone,  and  San  Diego,  Cal.,  had  confirmed 
receipt  of  the  message. 

New  Navigation  Instruments. 

Three  new  and  novel  instruments  for  air- 
ship navigation  have  been  invented  and 
employed  for  the  first  time  by  the  NC-1, 
NC-3  "and  NC-4  in  the  trans-Atlantic  flight. 
They  are  an  aerial  sextant,  a  drift  and  speed 
indicator,  and  a  course  and  distance  indi- 
cator. 

No  airplane  has  ever  flown  far  enough 
out  to  sea  to  warrant  the  use  of  the  sun, 
moon  and  stars  for  fixing  a  geographical 
position,  stated  the  Navy  Department  in 
announcing  the  use  of  these  instruments. 
An  instrument  has  been  designed  that  will 
enable  the  air  navigator  to  locate  his  posi- 
tion, regardless  of  the  state  of  weather  and 
regardless  of  the  very  fast  speed  of  the 
airplane.  An  equal  feature  of  the  aerial 
sextant,  known  as  the  Byrd  sextant,  in- 
vented by  Lieutenant  Commander  H.  L. 
Byrd,  is  that  a  bubble  in  a  tube  takes  the 
place  of  the  sea  horizon  and  observations. 
A  specially  constructed  lens  is  used  in  sight- 
ing the  bubble,  which  is  reflected  in  a  mir- 
ror. The  sun  is  reflected  in  another  mirror. 
The  observer  brings  the  sun  tangent  to  a 
line  at  the  same  time  he  brings  the  bubble 
tangent  to  the  line.  That  gives  the  alti- 
tude of  the  sun.  This  is  of  especial  value, 
as  the  aviator  is  often  above  the  clouds, 
and  even  when  flying  at  low  altitudes  the 
horizon  is  too  dim  to  be  seen  clearly.  With 
this  new  aerial  sextant  the  curvature  of  the 
earth  does  not  have  to  be  taken  into  con- 
sideration in  calculating  position.  The 
bubble  is  lighted  at  night,  so  that  night 
observations  may  be  taken. 

New  Chart  Saves  Time. 

New  methods  of  astronomical  calcula- 
tions also  have  been  devised  which  enable 
the  navigator  to  make  his  calculations  in  a 
fifth  of  the  time  that  was  formerly  neces- 
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sary.  A  projection  chart  of  the  Atlantic 
Ocean  has  been  specially  constructed  for 
this  purpose.  This  chart,  a  new  invention, 
does  away  with  difficult  mathematical  calcu- 
lations, enabling  the  aviator  to  determine 
his  position  in  a  few  minutes. 

Another  great  problem  of  the  sea-air 
navigator  is  the  calculation  of  the  speed 
and  direction  of  the  wind,  both  day  and 
night.  In  spite  of  the  reliability  of  the 
compass  it  can  only  give  the  course  upon 
which  the  craft  heads,  and  in  determining 
the  true  course  proper  allowance  must  be 
made  for  the  sidewise  drift  caused  by  the 
wind.  For  example,  a  wind  blowing  thirty 
miles  an  hour  towards  the  side  of  the  'plane 
will  blow  it  thirty  miles  an  hour  out  of  its 
course.  This  fact  alone  makes  the  navi- 
gation of  the  air  far  more  difficult  than  the 
navigation  of  the  sea. 

To  overcome  this  difficulty  bombs  have 
been  invented  which  ignite  upon  striking 
the  surface  of  the  water  and  give  a  dense 
smoke  and  bright  light  for  ten  minutes. 
An  instrument  is  used  in  conjunction  with 
this  bomb  which  enables  the  navigator  to 
determine  the  velocity  and  direction  of  the 
wind  by  sighting  on  the  smoke  in  the  day- 
time and  the  lights  at  night.  This  instru- 
ment, called  the  speed  and  drift  indicator, 
has  proved  successful.  This  instrument  is 
illustrated  in  one  of  the  accompanying 
photographs. 

When  the  navigator  has  found  the  speed 
and  direction  of  the  wind,  he  must  then  be 
able  to  calculate  the  course  to  steer  towards 
the  Azores  to  allow  for  this  wind.  To  do 
this  an  instrument  has  been  designed  to 
solve  the  triangle  of  forces,  thus  doing 
away  with  intricate  mathematical  calcula- 
tions. 

In   the  Navigator's  Cockpit. 

The  navigator's  cockpit  is  in  the  forepart 
of  the  boat  and  is  equipt  with  a  chart  board, 
a  chart  rack  and  lights.  He  also  has  a 
specially  designed  headgear  for  telephone 
communication  with  the  pilots,  so  that  he 
can  direct  them  when  to  change  course. 
The  noise  from  the  four  big  motors  is  so 
great  that  it  is  impossible  to  hold  conversa- 
tion except  with  specially  designed  tele- 
phonic apparatus. 

The  navigator  also  has  instruments  which 
show  him  the  altitude  of  the  'plane  and  the 
time  the  sun  keeps  with  the  Greenwich 
meridian,  because  in  going  to  the  eastward 
so  rapidly  it  is  difficult  to  keep  the  correct 
time.  In  going  from  Newfoundland  to  the 
Azores  over  two  hours  is  lost  in  a  period 
of  twenty  hours,  so  that  the  navigator  must 
be  very  expert  in  order  to  allow  for  this 
loss  in  time  in  making  his  astronomical 
calculations.  In  aerial  navigation  positions 
must  be  determined  very  quickly.  The 
navigator  sits  down  to  work  out  his 
"sights,"  to  fix  his  position,  and  will  be  far 
from  his  calculated  position  unless  he  works 
out  his  calculations  very  rapidly,  which 
these  instruments  enable  him  to  do. 

Ocean  Station  Ships  Bear  Numbers. 

Each  ship  had  her  number  painted  in 
large  letters  upon  her  deck  so  that  the 
fliers  can  tell  at  a  glance  just  where  they  are 
and  how  far  they  have  progrest,  since  the 
positions  of  the  destroyers  and  battleships 
were  fixt  in  advance,  and  on  one  of  the 
many  charts  which  the  aerial  navigators 
had  before  them  these  positions  were  care- 
fully marked. 

When  the  word  was  flasht  by  wireless 
from  Trepassey  that  the  NC's  had  started 
off  the  nearest  destroyers  put  out  great 
black  smoke  smudges  which  the  com- 
manders' of  the  flying  boats  were  able  to  see 
for  many  miles. 

At  night  the  guiding  surface  ships  were 
grouped  much  closer  together. 

The  vessels  had  their  searchlights  directed 
aloft,  had  their  identification  numbers  or. 
the  decks  illuminated,  and  from  time  to 
time  threw  up  star-shells  of  the  sort  which 
the  combatants  in  the  late  war  used  to 
illuminate  no  man's  land. 
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clearly,  fairly,  brieflv — hereitis.  Send  15c  to  show  that  you  might  like  such  a  paper,  and  we  will  send  the  Pathfinder  on  probation  13 
weeks.   The  15c  does  not  repay  us,  but  we  are  glad  to  invest  in  new  friends.   The  Pathfinder,  Box  57G,  Washington,  D.  C* 


The  NC's  carried  flares,  which  could  be 
dropt  to  light  up  the  surface  of  the  water 
in  case  a  landing  became  necessary  at  night, 
and  their  commanders  had  "rocket-pistols," 
which  threw  out  balls  of  varicolored  fire 
for  signalling  purposes. 

Electric  Self-Starters  Used. 

The  Bureau  of  Steam  Engineering  was 
able  materially  to  improve  the  performance 
of  the  boat  by  the  application  of  new  pro- 
pellers, designed  in  that  bureau.  The  NC-1 
was  originally  fitted  with  standard  navy 
low  compression  Liberty  engines,  which 
were  found  to  be  entirely  satisfactory,  but 
during  the  period  that  the  NC-1  was  being 
tested  with  these  engines  the  Bureau  of 
Steam  Engineering,  at  the  experimental 
laboratory  at  the  Washington  Navy  Yard, 
perfected  carbureter  adjustments  on  the 
high  compression  Liberty  engines  which 
materially  improved  its  economy. 

Since  the  high  compression  engine  gave 
greater  power  than  the  low  compression 
engine,  such  engines  replaced  the  original 
installation  on  the  NC-1.  With  the  new 
propellers  and  the  new  engines,  the  boat 
got  out  of  the  water  and  flew  easily,  with 
a  total  weight  of  24,700  pounds.  The  de- 
signed load  was  22,000.  Besides  providing 
propellers  and  engines  for  the  boat,  the 
Bureau  of  Steam  Engineering  supplied  a 
remarkably  efficient  electric  self-starter  to 
each  engine. 

This  style  of  self-starter  weighed  only 
35  pounds,  and  by  means  of  this  improve- 
ment it  was  possible  for  the  pilot  to  start 
any  engine  without  leaving  his  seat.  It  is 
believed  that  this  constitutes  the  first  appli- 
cation of  an  electric  self-starter  to  the 
Liberty  engine. 

Wing  span  from  tip  to  tip,  126  feet. 

Upper  wing  from  tip  to  tip,  114  feet. 

Aileron  projections  beyond  wing  tips,  6 
feet  on  either  side. 

Lower  wing  span,  94  feet. 

Width  of  wings,  12  feet. 

Distance  between  wings,  14  feet  at  center 
and  12  feet  at  outer  tips  of  lower  wing. 

Over-all  length  from  front  end  to  the 
rear  end,  68  feet  Zy2  inches. 

Length  of  hull,  44  feet  9  inches. 

Wing  area,  2,380  square  feet. 

Weight  full  load  flying  condition,  28,500 
pounds. 

Weight  carried  per  square  foot  of  wing 
surface,  12  pounds. 

Estimated  speed  at  full  load,  79  nautical 
miles  per  hour. 

Estimated  speed  at  light  load,  84  nautical 
miles  per  hour. 

Horsepower  of  four  Liberty  engines, 
1,600  horsepower. 


SAWING  A  74,000-Lb.  STEEL  INGOT. 

{Continued  from  page  208) 

It  is  an  interesting  fact  that  in  cutting 
steel  beams  and  ingots  with  these  cold  saws 
that  the  saw  proper  never  touches  the 
steel  or  iron  stock ;  the  cutting  is  done  by 
a  film  or  layer  of  comprest  air  just  in  front 
of  the  teeth.  This  comprest  air  layer  is 
formed  due  to  the  high  velocity  of  the  saw 
blade,  which  is  often  several  thousand  revo- 
lutions per  minute. 

Some  most  interesting  tests  were  recently 
made  with  these  inserted  tooth  saws  under 
regular  working  conditions.  A  24-inch 
diameter  blade  cutting  rails,  peripheral 
speed  51  feet,  lateral  feed  27/32  inch  per 
minute  showed,  before  sharpening,  a  total 
of  424  cuts ;  after  sharpening,  a  total  of 
502  cuts. 

In  an  endurance  test  of  a  40-inch  saw 
with  the  lateral  feeds  on  .45  carbon  ma- 
chinery steel,  12-inch  round  stock  was  cut 
in  5  minutes  and  9-inch  round  stock  cut  in 
35  seconds.  The  lateral  feed  guaranteed  in 
the  latter  case  was  2  inches  per  minute. 

— By  Frank  C.  Perkins. 
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By  Albert  W.  Wilsdon 

{Continued  from  page  220) 


with  Turpentine,  Benzine,  Naptha,  or  Gas- 
oline, but  old  paint  spots  must  be  softened 
with  oil  or  grease,  and  may  then  be  re- 
moved by  the  appropriate  solvent.  Pitch, 
tar,  or  varnish  may  be  treated  with  oil, 
and  then  be  dissolved  out  with  turpentine. 

Sugar  spots  are  soluble  in  warm  water. 
If  acids  have  destroyed  the  color  of  the 
goods,  this  may  usually  be  restored  by  am- 
monia, and  dilute  alcohol  may  be  used  in 
the  same  way  for  the  stains  from  fruits. 
Removing  Ink  Stains. 

It  would  be  a  much  simpler  task  to  re- 
move ink  spots  if  we  only  knew  the  com- 
position of  the  ink  in  advance.  Fresh  ink 
usually  dissolves  in  cold  water,  tho  some- 
times sour  milk  is  more  efficient.  Ink  stains 
may  also  be  removed  with  blotting  paper 
or  some  other  absorbent.  On  marble,  these 
stains  may  be  treated  with  turpentine,  bak- 
ing soda,  or  strong  alkalies,  or  a  paste  may 
be  made  with  the  alkali  and  turpentine,  and 
this  may  be  left  for  some  time  in  contact 
with  the  spot,  and  finally  washed  off  with 
water.  A  dilute  solution  of  oxalic  acid  may 
often  be  used  successfully  to  remove  either 
ink  stains  or  iron  rust  spots. 

If  there  is  much  iron  in  the  water  sup- 
ply, this  may  be  removed  from  bowls  or 
other  porcelain  ware  by  the  use  of  hydro- 
chloric acid,  then  rinse  with  water,  and 
finally  with  a  solution  of  soda. 

It  has  probably  often  been  noticed  that 
silver  is  readily  tarnished  by  sulfur,  either 
from  eggs,  or  from  rubber  bands  or  elastic, 
or  sometimes  from  the  sulfur  compounds 
in  the  illuminating  gas.  The  sulfid  of  sil- 
ver thus  formed  is  in  color  from  grayish 
to  black.  Silver  thus  tarnished  should 
be  rubbed  with  moist  common  salt  before 
washing,  thus  forming  a  chorid  of  silver, 
which  may  then  be  washed  in  ammonia,  in 
which  it  is  soluble. 

For  cleaning  and  polishing  brass  and 
copper,  nothing  is  better  than  oil  and  rot- 
ten-stone, and  most  of  the  good  polishes 
on  the  market  are  made  from  these  mater- 
ials, with  alcohol,  turpentine,  or  soap. 
Kerosene  is  useful  in  keeping  metals  bright, 
as  well  as  glass  and  wood.  Aluminum  may 
be  cleaned  by  the  use  of  whiting  or  any 
silver  polish,  but  alkalies  should  not  be 
used  upon  this  metal.  As  aluminum  does 
not  tarnish  readily,  and  does  not  rust,  it  is 
an  ideal  substance  from  which  cooking 
utensils  are  made. 

Iron-Rust  Stains. 

To  remove  an  iron-rust  spot  from  a 
piece  of  goods,  stretch  the  cloth  over  a  dish 
containing  hot  water,  then  as  the  steam 
arises  and  the  goods  become  moist,  drop 
a  little  hydrochloric  acid  upon  the  rust 
spot  with  a  medicine  dropper.  See  Fig.  3. 
After  a  moment  or  two  lower  it  into  the 
water.  If  the  spot  is  not  removed,  repeat 
the  operation,  then  rinse  in  clear  water, 
and  finally  in  a  dilute  solution  of  ammonia 
to  neutralize  any  acid  that  might  remain 
and  injure  the  goods. 

Iron-rust  stains  may  often  be  completely 
removed  from  delicate  fabrics  by  the  use 
of  lemon  juice  and  common  salt. 


QUESTIONS  AND  ANSWERS 
Detecting  Saccharine. 

Q.  10.  Werner  Kretschmer,  of  Demar- 
est,  N.  J.,  wants  to  know : 

(1)  The  test  for  Saccharine,  and  (2) 
Method  of  detecting  Glycerine  in  food- 
stuffs. (3)  If  the  "Fuller's  Earth"  method 
of  testing  butter  for  coal-tar  dyes  can  be 
applied  to  foodstuffs.^ 

A.  1.  Saccharine  is  a  very  sweet  sub- 
stance prepared  from  coal-tar,  and  has 
been  used  largely  for  sweetening  purposes 
in  the  place  of  sugar.  It  also  possesses 
some  preservative  power,  but  is  never  used 


Great 
demand 
drafts- 
men now.  Still 
greater  demand  in 
prospect.  War  over, 
building  is  to  be  resumed 
and  manufacturing  to 
expand  to  meet  home  and 
foreign  needs— which  means 
plenty  of  good  positions  for 
draftsmen.  Take  up  this  paying  pro- 
fession. The  Chicago  "Tech  method 
3  the  quickest,  easiest  way  to  become  a 
draftsman  in  spare  time  while  you  hold 
your  present  position.   That  proved  before 
you  pay  a  penny.  (See  free  lesson  offer  below.) 
Send  coupon.    Learn  how  to  earn 

$25  to  $100 
a  Week  or  More 

at  interesting  work  with  opportunities  to  rise  to  superintendent,  manager, 
or  other  executive  positions.    Let  the  Chicago"Tech  "engineers  train  you 
.  —  .         si.      ~.      At  least  get  the  free  lesson  and  information.  ( 

Drawing  Uutht 


(Alb 
Extra 
Charge) 


the  Chica- 
go "Tech" 
Home 
Study 
Course 

in  Draftsmanship  receives  this  draw- 
ing outfit— set  of  instruments  in  case, 
drawing  board.Tequare,  triangles, scale, 
curve,  drawing  paper,  pencils,  etc.,  or 
a  cash  credit  in  case  be  already  has  an 
outflt.  You  use  them  while  learning.— then 
take  them  right  Into  your  practical  work. 
NOTF  •  Enrolled  with  Chicago  "Tech" 
l,v,L"  you  have  the  personal  direc- 
tion of  practical  engineers,  builders  and 
architects  who  teach  you  the  methods  they 
use  in  their  own  work.  No  useless  theories, 
no  time  wasted.  You  are  prepared  to  stand 
beside  old,  experienced  men.  Big  advant- 
age to  learn  from  a  staff  like  this— every 
man  a  specialist. 

Come  To  the  College  or 

TRAIN  at  HOME 

Wherever  you  are  you  can  have  this  Chicago 
Tech"  training:.  Complete  Instruction  by  mail. 
Exercises,  lessons,  pergonal  direction  of  our  ex- 
perts right  in  your  own  home  if  you  cannot  come 
to  the  college  for  a  resident  course.  Send  the 
coupon  and  get  the  facts. 


Easy  Payments 

The  fees  forChicago  "Tech"  courses  are  very  moderate— and 
you  can  pay  on  easy  terms.  And  also— you  can  obtain  in  a  few 
months  what  it  would  take  several  years  to  acquire  by  ordinary 
methods.  You  can  getan  early  start.  You  are  soon  ready  to  take 
a  paying  position  and  to  quickly  get  back  the  cost  of  your  course. 

CP  1717  TEST 

r  rvHi£Li  lesson 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism— its 
construction,  operation  and  REPAIR — 
taught  by  mail.  You  train  directly  under 
the  Chicago"Tech"  automobile  experts. 
Splendid  opportunities  open  now. 

Learn  All  This  in  Spare  Time 

All  about  the  Principles  of  the  Auto- 
mobile. 

All  about  Gasoline  Engines. 

All  about  Power  Plants  and  Trans- 
missions. 

All  about  Carburetors  and  Fuel  Sop- 
ply  Systems. 

All  about  Lubrication  and  Cooling. 

All  about  Batteries. 

All  about  Magneto  Ignition. 

All  about  Starting  and  Lighting 
Systems. 

Know  How  To  Fix  Troubles 

Most  complete  instruction  in  auto 
repair  work.  Equips  you  for  high  pay 
or  to  start  a  business.  Big  demand  for 
trained  repair  men. 

tlT  •■.  _  Send  the  coupon  and  get  cat- 
VV  lite  alog  and  all  information  now. 


Other  institutions  ask  you 
to  pay  first— and  then  to  find 
out  later  how  well  qualified 
you  are  for  this  profession. 
We  send  the  free  lesson  first 
and  place  you  under  no  obli- 
gation at  all.  Discover  your 
qualifications  before  you 
pay  anything.  And  see  for 
yourself  just  what  Chicago 
"Tech"  offers  you  in  train- 
ing which  will  bring  a 
ready  market  for  your 
services  and  open  oppor 
tunitieswhich  areclosed 
to  the  untrained  man, 
The  coupon  will  bring 
all  the  facts  about  the 
course,  the  small  fee, 
and  the  easy  terms. 


Mark  with  X  the  branch 
you  are  interested  in--or 
if  in  doubt  about  which 
course  to  take,  write  a  let- 
terslating  facts  about  yourself  and  asking 
our  advice  which  will  be  freely  given. 
Mail  either  the  coupon  or  the  letter  today. 


CHICAGO  TECHNICAL  COLLEGE, 

745  Chicago  "Tech"  Building,  Chicago 

Without  obligation  upon  me,  send  your  Catalog  on  subject  indicated 
below.   Also  FREE  Lesson  if  inquiry  is  on  Drafting  or  Plan  Reading. 
Mark  X  opposite  work  in  which  you  are  especially  interested. 

□  Architectural  Drafting  □  Plan-Reading— Buildings 

□  Machine  Drafting  □  Plan-Reading— Shop  Men 
O  Electrical  Draf  ting  □  Estimating 

□  Structural  Drafting  □  Surveying 

□  Sheet  Metal  Drafting  □  Map  Drafting 

O  Builders'  Course  □  Autos  and  Gas  Engines 


Nn 


City. 


College  or  Home  Study?   State  which. 
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Mechanical 

Engineering 


Learn  at  Home! 

EMPLOYERS  everywhere  are  looking 
for  men  with  mechanical  ability. 
Splendid  salaries  and  rapid  advancement 
are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in  spare 
time.  For  27  years  the  International  Cor- 
respondence Schools  have  been  giving 
men  and  women  just  the  training  they 
need  for  success  in  mechanical  engineer- 
ing and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  yon.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  in  the  least 
and  it  will  bring  you  information  that  will  start 
you  on  a  successful  career.  This  is  your  chance. 
Don't  let  it  slip  by.  Mark  and  mail  this  coupon  now. 

~ ~  —  — —  — —   Tr A H  OUT    HERE—    —    — — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6194,   SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  before  which  I  mark  X. 


□  KLEOTRIOAL  engineer 
3  Electrician 

□  Electric  Wiring 

□  Electric  Lighting 

□  Electric  Car  Running 

Z}  Heavy  Electric  Traction 
^Electrical  Draftsman 
jEleetrlo  Macbine  Designer 

□  Telegraph  Expert 

□  Practical  Telephony 

9 MECHANICAL  ENGINEER 
Mechanical  Draftsman 

□  Ship  Draftsman 

□  Machine  Shop  Practice 

□  Toolmaker 

□  Gas  Engineer 

□  CIVIL  ENGINEER 

J  Surveying  and  Mapping 

□  MINE  FOREMAN  ORENG'B 

□  ARCHITECT 

□  Architectural  Draftsman 

□  PLUMBING  AND  HEATING 
3  Sheet  Metal  Worker 


□  CHEMICAL  ENGINEER 

□  SALESMANSHIP 

□  ADVERTISING  MAN 

□  Window  Trimmer 

□  Show  Card  Writer 

□  Outdoor  Sign  Pjinter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BOOKKEEPER 

□  Stenographer  and  Typist 

□  Cert.  Pub.  Accountant 

□  Traffic  Management 

□  Commercial  Law 

□  GOOD  ENGLISH 

~  STATIONARY  ENGINEER 
_  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  Textile  Overseer  or  Snpt. 
AGRICULTURE 
Navigator       ■□  Spanish 

_  PonltryRatslDg  ■□  French 

□  AntomobUes  Italian 
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CORE  WIRE 

We  have  been  fortunate  in  securing  thru 
auction  several  tons  of  guaranteed  pure, 
double  annealed  Norway  Iron  Core  Wire 

and  are  selling  this  wire  to  "Experimenter" 
readers 

At  Pre-war  Prices,  20cts.  lb. 

This  wire  is  just  the  thing  for  spark  coils, 
transformers,  etc.,  and  it  is,  of  course,  a 
very  much  more  superior  product  than  the 
usual  iron  wire. 

We  have  onlv  one  size  left  : 

24    INCHES  LONG. 
Thickness  about  No.  21  B  and  S 

If  this  size  should  be  too  long  we  advise  cut- 
ting the  wire  down  yourself  by  means  of  shears. 

As  long  as  the  supply  lasts  we  offer  this  wire 
as  described  above  to  our  customers  at  the  very 
low  price  of  20c  a  pound..   Add  postage  or  we 
will  ship  express  collect.    Order  at  once. 
Electro  Importing  Co.,  231  Fulton  St.,  N.Y.C. 


solely  for  this  purpose,  the  preserving  in- 
fluence being  only  incidental.  In  the  de- 
tection of  saccharine  the  substance  con- 
taining it,  which  is  usually  a  liquid,  is 
shaken  with  chloroform,  which  settles  to 
the  bottom  and  is  removed  by  means  of  a 
medicine-dropper.  The  saccharine  enters 
into  solution  with  the  chloroform  while 
sugar  if  present  does  not.  The  chloroform 
solution  is  then  evaporated  by  heating 
gently  on  the  water  bath,  and  if  saccharine 
has  been  present  the  residue  has  a  distinctly 
sweet  taste.  This  method  is  not  appli- 
cable to  substances  whose  chloroform  layer 
contains  a  flavor  that  would  mask  the 
sweet  taste  of  the  saccharine,  for  instance, 
ginger  ale. 

(2)  You  fail  to  state  what  foodstuffs  you 
desire  to  test  for  the  presence  of  glycerine. 
It  is  essential  that  this  be  given  as  the 
methods  of  procedure  to  test  for  this 
substance  is  too  varied  to  give  a  condensed 
test  which  would  be  applicable  to  all  food- 
stuffs. 

( 3 )  The  Fuller's  Earth  test  which  you 
mention  may  be  used  for  the  detection  of 
coal  tar  dyes  in  foodstuffs  other  than  but- 
ter. 

MUSTARD  GAS 

Q.  11.  Clayton  Doolin,  of  Decatur,  111., 
desires  information  regarding  '"Mustard 
Gas"  and  how  it  is  obtained. 

A.  Mustard  Gas  is  obtained  by  volatilizing 
Mustard  Oil  (Allyl  Isothiocyanate).  This 
is  prepared  by  distilling  macerated  black 
mustard  seeds  with  steam.  Mustard  seeds 
contain  a  glucoside  "potassium  myronate,'' 
which  is  soluble  in  water ;  its  solution  grad- 
ually undergoes  fermentation  (owing  to  the 
presence  of  an  enzyme,  "myrosin"),  mus- 
tard oil,  glucose  and  potassium  hydrogen 
sulfate  being  produced.  Allyl  Isothiocyan- 
ate may  be  obtained  synthetically  by  heat- 
ing Allyl  Iodid  with  Potassium  Thiocyan- 
ate ;  it  forms  a  liquid  slightly  soluble  in 
water,  of  irritating  odor,  inciting  to  tears 
and  producing  blisters  upon  the  skin. 

ATMOSPHERIC  NITROGEN 

Q.  12.  James  G.  Peck,  Elmira,  N.  Y.,  has 
heard  that  a  mixture  of  Nitrogen  and  Oxy- 
gen, when  subjected  to  a  succession  of  elec- 
tric sparks  will  form  Nitric  Oxid.  He  wants 
to  know  if  the  same  result  will  be  obtained 
by  using  a  mixture  of  the  two  gases  as  they 
occur  in  the  air;  in  other  words,  by  subject- 
ing ordinary  air  to  a  powerful  electric  dis- 
charge in  an  enclosed  chamber. 

A.  The  subjecting  of  Atmospheric  Nitro- 
gen to  a  succession  of  electric  discharges  is 
at  the  present  time  successfully  operated, 
for  the  formation  of  Nitric  acid  and  Ni- 
trates. Fig.  4  depicts  the  Birkeland  and 
Eyde  furnace  of  a  later  type.  The  individ- 
ual furnace  may  be  described  as  a  low,  wide 
cylinder  resting  upon  its  side  and  placed  be- 
tween the  arms  of  an  enormous  horseshoe 
magnet.  The  cylinder  is  made  of  heavy  iron 
plate  and  consists  of  similar  halves,  which 
are  bolted  together.  The  interior  is  lined 
with  refractor}-  brick,  so  arranged  that  in 
the  middle  there  is  a  narrow  circular  cham- 
ber, over  6.5  feet  in  diameter  and  about  3.9 
inches  in  width.  In  this  circumscribed  space 
the  reaction  takes  place.  The  huge  terminal 
poles  of  the  wrought  iron  electro-magnet, 
beveled  at  the  extremes,  are  embedded  in  the 
chamotte  lining,  and  are  about  9.8  inches 
apart,  their  axes  corresponding  with  that  of 
the  chamber.  The  electrodes  are  of  copper, 
with  internal  circulation  of  water,  and  are 
.59  inch  in  diameter.  They  enter  the  cham- 
ber from  opposite  sides,  and  are  separated 
from  each  other  at  its  center  by  an  interval 
of  about  .31496  inch.  Air  under  pressure  is 
admitted  to  passages  between  the  external 
shell  and  the  chamotte  lining,  and  enters 
thru  numerous  small  inlets  in  the  latter, 
into  the  reaction  chamber.  The  gaseous 
current  issues,  thru  openings  in  the  periph- 
ery of  the  chamber,  into  a  conduit  which 
leads  to  the  absorption  apparatus.  A  small 


^Adventures  of  the 
oAu\o  -WYveeY  Coaster  Club 

"The  Free  Caps  Arrive" 

"We  formed  the  Club  last  week.  The  caps 
came  today  and  they're  real  class  —  racy 
looking,  like  the  Auto -Wheel  Jim's  is  a 
special  one,  because  he's  captain. 

"Any  kid  who  has  an  Auto-Wheel  Coaster 
or  an  Auto-Wheel  Convertible  Roadster 
can  join,   and  get  one  of  these  caps. 

"We've  planned  several  'stunts'  for  this 
summer  —  things  we  can  do  with  our 
Auto-Wheels." 

BOYS  — The  Auto- Wheel  is  the  wagon. 
Two  styles:  Coaster  and  Convertible 
Roadster  as  shown  above.  Color  Catalog 
and  Felt  Pennant  free  for  the  names 
ot  coaster  wagon  dealers,  telling  which 
one  handles  Auto -Wheel. 

The   Buffalo  Sled  Company 

163  Schenck  St.,     N.  TONAWANDA,  N.  Y. 

( In  Canada:   Preston,  Ont.  ) 


/  u.s 

/    NAVY  %  ^ 

I  FLYING  BOATS  HAVE 
CROSSED  THE  OCEAN 

Build  your  own  flying  boat,  from  our  superior 
working  blue  prints  and  materials.  The  ONLY 
Biplane  Flying  Boat  on  the  market  that  will  actually 
rise  from  the  water  and  fly  under  its  own  power. 
2  sheet  working  blue  print  Vz  actual  size  with  full 
building  and  flying  instructions,  $1.00  postpaid  in 
U.  S.  Complete  materials  to  build  this  wonderful 
flying  boat  with  full  building  and  flying  instructions 
including  two  special  hand  carved  propellers,  $5.00 
postpaid  in  TJ.  S.    Canada  25c  extra. 

Blue  prints  of  the  following  flying   models,  V2 
actual  size,  with  full  building  and  flying  instruc- 
tions, 50c  per  copy  postpaid  in  U.  S. 
BLERIOT  RACER — 600  Foot  Flyer 

MANHATTAN  RACER— 2000  Foot  Flyer 

MONTAUK  FLYER — Flies  500  Feet 
Complete  set  of  4  working  blue  prints  $2 
HEC  AEROPLANE  CO., 
Flying  Boat  Dept.        6  W.  48th  St..  New  York,  N.  Y. 


Wire  Pliers 
Hoof  Hook 
Wire  Cutter 
Screw  Bit 


9  Tools  in  1 


Strong  Knife 
Leather  Punch 
Swcdging  Awl 
Screw  Driver 

Alligator  Wrench 
Each   a   strong,  practical 
tool.    As  easily  carried  as 
a  3-blade  knife,  and  has 
no  more  parts.   Length.  4 
in.    Pliers  and  wire  cut- 
ters are  drop-forged  tool 
steel  —  cut  barbed  fence 
wire  as  easily  as  8-inch 
pliers.   Blade  is  tempered 
cutlers'  steel.    Eac-h  tool 
works  independently.  Once  used, 
always  carried  bv  Electricians,  Rail- 
way Men,  Motorists,  Mechanics.  Horsemen, 
Sportsmen. 

Sent  postpaid  in  V.  S.  for  $1.75  {add  5c  if  insured). 
Highest    quality    construction,    fully  guaranteed. 

m-  „„  C„„.'  h„  Crt  874  Merchants  Bank  Bldg. 
ICail  Specialty  10.         Indianapolis.  Ind. 


\ 


Pocket  Tool  Chest 


VIP    7 1 P  Patented 
/-/I A  "/-ill      Sept.  3rd.  1918 

The  Greatest  50  Ct.  Article  on  the  Market. 
Shipped  right  from  the  factory  the  same 
day  we  receive  your  order.    The  Prong  is 
made  of  beautiful  metal ;  never  break  or 
'ear  out ;  scientifically  made  and 
best  workmanship.  The  rubbers 
are  elastic   and  lasting,  witt 
plenty  of  pep  and  force.  Zip- 
Zip,  complete,  only  50c  pre- 
paid.   Be  sure  the  name  Zip- 

"j  and  our  address  appear  \ 
on  the  article  you  buy.  Order 
from  us  or  any  Sporting  Goods 
Store  in  your  city.  Send  Stamps, 
Coin  or  Money  Order. 
AUTOMATIC  RUBBER  CO. 
COLUMBIA,  S.  C. 
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Use  HB  Ball  Bearing 
Electric  Motors 


They  Savo  Power — Increase  Shop  Efficiency — Uses  are 
Practically  Unlimited.  HB  Bail-Bearing  Motors  fur- 
nish Ideal  power  for  garage,  machine  shop  or  fac- 
tory. They  operate  lathes,  drill  presses,  grinders,  air 
compressor,  etc.  Economical,  absolutely  trouble  proof, 
amply  designed  to  meet  every  requirement.  Sizes  one 
to  15  h.p.  Make  big  power  saving,  require  practically 
noattentiun.  Easy  to  in  tall  &  operate. 
$20  Puts  anyHB  Ball-BearingMotor 
inYourShop.  Chooscthe  Size  You 
Need. 

Rjilonce  on  cany  monthly  terms.  If  In 
doubt  about  requirements,  let  our  ser- 
vice department  advise  you.  State 
what  machinery  you  wish  to  run  and 
type  of  current  available.  Pin  t  liis  ail 
to  your  letterhead  and  mail  TODAY  for 
eompletejjjnforraation.  We  also  furnish 
Battery  CharKinKSets.Geneiators  etc. 

HOBART  BROTHERS  COMPANY 
Box  E72        Troy,  Ohio 


"Hang  Your  Own  Lighting  Fixtures" 

One  Light  Bracket  $1.05 — \  Light  Shower  $6.15 

Semi-Bowls  $5. Sr.— Plate  &  Ball  85c,  complete 
with  glassware,  Wired,  Fine  finishes.  Send  for 
Photos  complete  line. 

ERIE    FIXTURE   SUPPLY  CO. 

Sta.  C,  Erie,  Pa. 


MAKE  A  MOTOR-CYCLE  OUT 
OF  YOUR  BICYCLE 

with  a  STEFFEY  MOTOR.  Easy 
to  attach.  Fits  any  wheel.  More 
STEKFEY'S  in  use  than  all 
others.  Send  stamp  for  circulars 
and  low  factory  prices. 

Agents  Wanted. 
STEFFEY  MFG.  CO 
Dept.  E.  5025  Brown  St.,  Philadelphia.  Pa 


UMAKEM 


Airplane  Worlichest,  containing  aircraft  work  tabic  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  $10.00. 
Other  UmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE.  Inc. 
No.  2  UmakeM  Building,  127  Fifth  Avenue,  New  York 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  and  rebuilt  motorcycles,  single  and  twins, 
$26  to  $100.    Used  bicycles,  $6.00;  tan- 
dems, $10.  AH  machines  guaranteed 
in  good  working  order.   New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.   You  save  dealers' 
profits.     Motorcycle  and  auto- 
mobile tires  too.  $3.00.  Complete- 

 -    line  of  parts  ana  supplies. 

leninger  Cycle  Co. ,  Rochester, N.Y 


mimmmMmmmmmm 


MATHEMATICS  MADE  EASY 

Hie    Arcascope — the   Combination  Triangle 
with  a  Brain — will  multiply,   divide,  figure 
percentage  and  proportion,  solve  all  problems 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs.  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE.  PROTRACTOR  and 
THREE   RULES.     Used    at   Columbia  University, 
West  Point.  U.  S.  Aeronautic  Schools,  etc.  Only 
cents  Postpaid.   Order  today  before  you  forget. 
Dept.  J.        L.  J.  LEISHMAN  CO..        Ogden,  Utah 


Are  You  Preparing 

for  one  of  the  thousands  of  opportunities  wait- 
ing for  folks  who  get  ready?  Develop  that 
"Dormant  Talent"  in  you,  to  the  point  where 
you  will  see  opportunities.  Our  plan  (worth 
hundreds)  costs  you  $5.00 — send  Post  Office  or 
Express  Money  Order  now. 

STUDENT  HELP  BUREAU    Springville,  N.  Y. 


PHOTO  CRAFT 

THE  NEW  PHOTOGRAPHIC  JOURNAL 

Devoted  to  the  Art  of  Picture  Taking  and 
Nature  Work  with  the  Camera. 
Four  Competitions  with  Valuable  Cash  Prizes 

Leading  to  a  Fifth. 
Send  10c  for  three  months'  trial  subscription. 
Photo  Craft  Magazine,         Ann  Arbor,  Mich. 


EASIEST  SHORTHAND 

Learnin  5  evenings homestudy; 

I  lien  acquire  speed  with  K.  1. 
Sbortband.  Amazingly  simple, 
easy.  Approved  by  experts. Write 
dictation,  messages,  etc.,  ra- 
pidly as  spoken,  after  brief 
pleasant  practice.  Favorite  me- 
thod for  personal  nse;  make  notes 
at  lectures,  mectincs  :  keep  con- 
fidential diary*  Big  help  tn  any 
'  profession  or  busloess;  aid  Id 
your  career.    Used  Id  Army,  Navy,  courts, 


-for  busy  people.  Including  YOU.  Proof  Lessons, 

Guarantee  and  flrochuro  withTestimonials'ree,  postpaid.  AddresB: 

KING  INSTITUTE.      EL  300,   Btatlon  F.      NEW  YORK  CITY 


window  of  mica  in  the  front  of  the  furnace  • 
allows  inspection  of  the  operation.  A  direct 
current  feeds  the  coils  of  the  big  magnet 
located  immediately  outside  the  iron  shell, 
and  an  alternating  current  is  connected 
with  the  electrodes.  This  current  is  one  of 
5,000  volts,  50  cycles  to  the  second.  The 
most  striking  features  of  such  a  furnace  are 
its  simplicity  and  its  durability.  There  are 
no  movable  parts.  When  in  uninterrupted 
operation  the  electrodes  are  changed  every 
three  or  four  weeks,  while  the  refractory 
lining  is  removed  once  or  twice  a  year.  Re- 
pairs are  easy  to  make. 

When  in  operation,  a  glance  thru  the  win- 
dow reveals  the  intensity  of  the  reaction 
going  on  at  a  temperature  of  over  3,000°  C. 
The  result  of  the  process  is  measured  by 
the  percentage  of  nitric  oxid  contained  in 
the  air  issuing  from  the  furnace. 

Chemically,  the  reaction  in  the  furnace 
between  the  oxygen  and  the  nitrogen  of  the 
air  is  represented  by  the  equation 


N,  +  O, 


_'XO 


That  is,  one  molecule  of  oxygen  unites  with 
one  molecule  of  nitrogen  to  form  two  mole- 
cules of  nitric  oxid,  a  colorless  gas. 

The  nitric  oxid  unites  readily  with  free 
oxygen,  at  temperatures  below  620°  C,  to 
form  nitrogen  peroxid,  a  brown  gas,  with 
the  formula  NO-,  at  temperatures  above 


Sectional   View   of    Birkeland-Eyde  Electric 
Furnace    Used    in    Fixation   of  Atmospheric 
N  itrogen. 

140°  C,  and  the  formula  N:04,  at  low  tem- 
peratures. The  peroxid  condenses  at  22°  C. 
to  a  liquid  which  at  — 30°  C.  congeals  to  a 
mass  of  colorless  crystals.  As  the  tempera- 
ture falls  from  140°  C.  the  number  of  mole- 
cules of  N2O4  in  a  given  volume  steadily  in- 
creases, as  shown  by  the  increase  in  density 
and  the  change  in  color  from  a  deep  brown 
to  a  reddish  brown,  and  then  to  a  yellowish 
brown.  At  60°  C.  half  of  the  molecules  in 
the  gas  are  of  the  formula  N»04.  At  28°C. 
they  constitute  80  per  cent. 

When  the  peroxid  comes  in  contact  with 
water  it  is  dissolved  and  reacts,  forming  ni- 
tric acid  and  nitrous  acid,  thus  : 

2NO,.  +  H,0  =  HXOa  +  HX03 

With  an  excess  of  peroxid  the  nitrous  acid 
is  oxidized  to  nitric  acid  and  nitric  oxid  is 
liberated  : 

NO*  +  HXO,  =  NO  -f-  HN03 

The  net  result  of  these  two  reactions  is  that 
two-thirds  of  the  nitrogen  peroxid  is  trans- 
formed into  nitric  acid,  according  to  the 
equation : 


3  NO?  +  H.O 


2HN03  +  NO 


The  liberated  nitric  oxid,  in  the  presence  of 
oxygen  and  water,  repeats  the  cycle  of 
changes  given  above,  so  that  theoretically  it 
is  possible  to  change  to  nitric  all  the  nitrous 
oxid  in  the  current  of  gas  issuing* from  the 
nitrate  furnace. 


This  Is  the  School 

Where  Practical,  Applied 

ELECTRICITY 

fs  taught  in  all  its  phases,  quickly  and 
thoroughly.  The  faculty  of  Electrical 
Engineers  and  Practical  Experts  will 
enable  you  to 

Become  an  Electrician  Here  in  One  Year 

Or  Learn  an  Electrical  Trade   in  6  Months 

Laws  and  principles  of  electricity, — 
together  with  practical  lectures  and 
problems,  actual  training  in  laboratory 
work  and  electrical  machine  departments 
embracing  design,  assembling  and  oper- 
ating of  motors  and  testing  apparatus 
of  all  kinds, — all  these  broad  facilities 
and  thorough  methods  of  instruction 
prepare  you  to  become  an  expert  Elec- 
trician in  one  year,  or,  in  six  months  to 
master  one  of  the  Electrical  Trades. 

Success  and  rapid  advancement  in  the  great 
electrical  field  will  result  from  your  training  at 
this  school.  Determination  and  ambition  are 
the  chief  requisites  for  entrance.  Clip  the 
coupon  below  and  mail  it  NOW,  for  complete 
details  and  illustrated  catalog. 

"Earn  While  You  Learn"  if  you  so  desire. 
We  will  secure  part-time  employment  that  will 
give  you  actual  shop  experience  and  at  the  same 
time  help  defray  your  living  expenses.  No 
interference  with  school  hours.  Our  catalog 
explains  in  detail.  The  coupon  will  bring  it 
to  you. 

School  of  Engineering 

of  Milwaukee 
An  Electrotechnicians  Institute 
Department   of    Practical  Electricity 
94-373    BROADWAY,    MILWAUKEE,  WIS. 
Junior  and  SeniorR.O.T.C.  Units  Established  by  U.  S.  Govt. 

MAIL   THIS   COUPON  NOW 

School  of  Engineering  of  Milwaukee, 

94 — 373   Broadway,   Milwaukee,  Wig. 

Without  obligating  me,  please  furnish  details  of 
course  (or  courses)   checked  below. 

Electrician 
Electro-Technician 

Electrical  Engineer  (3  yrs.)  B.S.  Degree 

SPECIAL  6  MONTHS'  COURSES 

Draftsman 

Electrical  Trouble  &  Lineman 
Electrical  Wireman 
Electrical  Motor  Repairman 
Telephone  Trouble  &.  Repairman 
Electrical  Meterman 
Extension  Course 


XAME 


ADDRESS   

CITY   STATE. 

EDUCATION  
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AN  EASY  WAY  TO 
MAKE  MONEY  &e 

on  a  small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing  business.  One  man  says  "I  made  $60.00  the  first 
day/*  Others  average  $200  to  $500  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.   No  experience  needed.   We  teach  you. 

Tire  Repair  Outfit 

improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturer* 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

2206  Fourth  St.      Waupuo,  Wisconsin 

THE  MIDGET  SLIDE  RULE 

will  solve  any  problem  in  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
\Log  Scale  gives  any  root  or  power 
nof  any  quantity.  Gives  Logarithms, 
LjSines,  Tangents,  Cosines.  Cotan- 
fjgents  and  the  decimal  equivalents 
:/of  fractions  to  six  figures.  It  is 
/grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  $1.00 
and  are  put  together  with  paper 
fasteners.  It  is  accurate,  simple 
to  operate  and  comparison  shows  that  it  is  undoubtedly  the 
fastest  and  most  complete  rule  made.  Our  refund  guaran- 
tee protects  you  from  loss  or  disappointment.  An  instruction  book  16 
pages,  12  illustrations,  is  sent  with  each  rulp.  Diameter  of  rule  4  in 
Made  In  two  models:  Metal  (while  coated  steel,,  $1.00:  White  Cel- 
mlolel-  $1.25.  Leather  Case  50c  extra.      Send   for  catalog! 

If'yoUlUe 


-•— — ■  cALia,       oenu    lot    catalogue  or 

rnot«tufi™ y  back  Gilson  Slide  Rule  Co.,  Niles,  Mich. 


/~Send  To-day  for  the^ 

"Electrical  Worker's  Friend" 


An  electrical  book  of  66  motor  <t>< 
drawings  with  complete  instruc-  «P 
tions  for  rewinding  and  reconnect- 
ing A.C.  motors.  Special  at 
Or  write  for  full  particulars  of  this  valuable  book. 

SMITH  &  SMITH  PUBLISHING  CO. 
1524  LOWRIE  ST.,  N.S.,  PITTSBURGH,  PA. 


Perfected  Gasoline  Engines — ■ 
1  and  1%  h.  p. — for  Farm 
and   Shop   use.    Price.  $27.50 
and  up.  Also, 

WASHING  MACHINES 
We   ship   on   trial.     Send  for 
Booklet  and  Special  Offer. 
SIEVERKROPP   ENGINE  CO, 
401— 19th  St..        Racine,  Wis. 


STARTER  for  FORD  CARS 


Says  the  Master  Mechanic.  The  Greb 
Automatic  Grip  Puller  is  a  One-Man 
Puller — Quick-acting,  strong  and  sim- 
ple in  the  extreme.  May  be  locked  in 
any  desired  position.  A  combination 
of  two  or  three  arms.  Heavy  Duty 
Size  capacity  1"  to  18" — Junior  size 
capacity  1"  to  7".  Two  sets  of  jaws 
furnished  with  each  size. 

Ten  Days' Trial 

jobber  does  not  have  them  we  will  send  you 
one.  Try  it  ten  days.  If  not  satisfactory, 
return  to  us  and  we  will  refund  your  money. 
We  also  make  the  GREB  RIM  TNOl. 

THE  GREB  CO.,  230  Stale  Street,  BOSTON 


EXPERIMENTS 

In — Science,  Electricity  and  Invention 
256  Pp.,  by  P.  Edelman,  $1.50  Ppd. 

Here  is  the  big  illustrated 

how  to  make  and  do  it  book  you  want.    Full  of  I 
stunts,   home   laboratory  wonders,   models,  etc. 
Edelman  Publishers,  1802  Hague  Ave.,  St.  Paul,  Minn. 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 
1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 


,  EEaamiEBiL, 

for  Auto  Tires.  Doable  mileage,  prevent  blow- 
outa  and  punctures.  Easily  applied  £n  any  tire. 
Tnoaeand.  aold.   Detail,  free.    Agents  wanted. 

Amcr.  Accessories  Co..Dcpt.53.Clnclnnatl 
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Antenna 


principle  an  insulated,  two-pole  circular 
switch  for  controlling  16  gap  units.  It  per- 
mits the  quenched  discharge  to  take  place 
between  any  number  of  gaps  from  1  to  16, 
but  allows  the  group  of  gaps  used  to  be 
selected  at  any  available  part  of  the  series 
of  gaps,  and  shifted  by  the  simple  rotation 
of  two  hand  wheels  at  once,  as  a  unit. 
Each  gap  unit  is  air-tight,  self-contained, 
and  may  be  renewed  independently  of  the 
rest  by  hand.  The  circuit  is  automatically 
and  instantly  closed  after  the  break  made 
by  removal.  Each  gap  is  mounted  in  a 
vertical 
plane,  in  two 
horizontal 
rows  of 
eight  gaps 
each.  Each 
gap  unit  con- 
sists of  two 
brass  discs 
with  highly 
polished  sil- 
ver annular 
rings  which 
are  soldered 
to  the  discs. 
They  are 
separated  by 
fish  -  paper 
gaskets,  each 
gap  being 
set  to  spark 
at  1000  volts. 
One  of  the 
most  impor- 
tant pieces 
of  apparatus 
on  the  panel 
is  the  coup- 
ler and  wave 
changer, 
consisting  of 
a  f ixt  pri- 
mary coil 
and  movable 
s  econdary 
coil.  They 
are  designed 
to  have  cor- 
responding 
turns  as  tun- 
ing points 
in  each, 
making  sim- 
u  1 1  aneous 
contacts  with 
two  rotating 
selector 
arms. 

The  three 
openings  at 
the  left-hand 
side  of  the 


coupler  in  Fig.  1  show  the  wave  lengths, 
the  correct  wave  length  being  read  only  at 
the  center  or  bottom  opening. 

The  thermo  ammeter  is  used  in  connec- 
tion with  the  Weston  shunt-block,  one  end 
being  grounded  to  the  panel  frame.  It 
reads  from  0  to  15  amperes. 

From  actual  operating  tests  at  full  power, 
this  set  will  radiate  from  15  to  18  amperes 
antenna  curent  and  has  a  daylight  trans- 
mitting range  of  approximately  1000  miles, 
under  normal  conditions. — Photos  courtesy 
Emil  J.  Simon. 


Conde/fsers 


Motor 


Hook-Up  of  New  Simon  Quenched  Gap  Panel  Transmitter.  This  Set  Is  Ex- 
tensively Used  in   Naval  and  Commercial  Ship  Stations  as  Well  as  Land 

Stations. 


AN   ELECTRIC  SHOOTING 
GALLERY 

(Continued  from  page  222) 
rection  of  rotation,  thus  hauling  the  target 
carrier  to  the  rear  of  the  range.  Of  course, 
behind  the  target  there  may  be  arranged 
the  usual  plank  in  which  the  bullets  can 
imbed  themselves.  A  piece  of  two-inch 
plank  is  very  serviceable  for  the  purpose, 
and  where  there  is  the  least  danger  of  any 
one  passing  behind  the  partition  or  behind 
the  targets,  the  planking  should  be  made 
about  five  feet  high  and  three  to  four  feet 
wide,  and  this  in  turn  backed  up  by  1/16  to 
Yt,  inch  steel  sheeting. 

Where  hard-shooting  pistols  or  rifles  are 
used,  it  sometimes  becomes  necessary  to 
back  up  a  plank  target  such  as  this,  backed 
with  a  wall  of  sand  about  2  to  3  feet  thick. 
—Photo  courtesy  General  Electric  Co. 


GENERAL  SQUIER  WINS  FRANK- 
LIN MEDAL. 

At  a  meeting  of  the  Franklin  Institute 
held  on  Wednesday,  May  21,  Major  Gen- 
eral George  Owen  Squier,  Ph.D.,  Chief 
Signal  Officer  of  the  U.  S.  Army,  was  pre- 
sented by  the  Institute  with  the  Franklin 
'Medal  for  important  work  which  he  has 
done  during  the  war  in  the  Signal  Corps 
Branch  of  the  Army. 

In  addition  to  this  a  Franklin  Medal  was 
also  presented  to  Major  General  James 
Douglas  McLachlan  on  behalf  of  His  Bri- 
tannic Majesty's  Government  for  Sir  James 
Dewar,  Jacksonian  Professor  of  Experi- 
mental Philosophy,  University  of  Cam- 
bridge; Fullerian  Professor  of  Chemistry, 
Royal  Institution,  London,  for  important 
work  which  he  had  done  for  the  British 
Government  in  the  World  War. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


July,  1919 


ELECTRICAL  EXPERIMENTER 


255 


"I  Would  Not  Part 
with  it  for  $10,000" 

So  writes  an  enthusiastic,  grateful, 
customer.  In  like  manner  testify  over| 
100,000  people  who  have  worn  it.  Con- 
serve your  body  and  life  first. 

The  Natural 
Body  Brace 

Overcomes  WEAKNESS  and 
ORGANIC    AILMENTS  of 
WOMEN    AND  MEN. 
Develops  erect,  graceful  figure.^ 
Brings  restful  relief,  com- ' 
fort,    ability    to  do  things, 
health  and  strength. 
Wear  It  30  Days  Free 

at  Our  Expense 
Does  away  with  the  strain  and  pain  of  standing  and 
walking;  replaces  and  supports  misplaced  internal 
organs;  reduces  enlarged  abdomen;  straightens  and 
strengthens  the  back;  corrects  stooping  shoulders; 
develops  lungs,  chest  and  bust;  relieves  backache, 
curvatures,  nervousness,  ruptures,  constipation. 
Comfortable  and  easy  to  wear. 

Keep  Yourself  Fit 
Write  today  for  illustrated  booklet,  measurement 
blank,  etc.,  and  read  our  very  liberal  proposition. 
HOWARD  C.  RASH,  Pres.  Natural  Body  Brace  Co. 

286  Itasb  Building  SALINA,  KANSAS 

SPECIAL  K0N-VER-TER  SLIDE  RULE 

The  Hamilton  Improved  circular 
elide  rule  hna  over  8000  graduations  and 
over  1800  figures,  and  letters  on  It.  and 
is  an  engineer 's  Imnd  book  and  slide  rule 
combined.  It  Is  6.4  inches  in  diameter. 

It  will  subtract,  divide,  multiply  and 
add  fractions  or  decimals  of  an  inch, 
can  be  used  as  a  decimal  equivalent 
table,  constructed  of  three  disks  and 
double  transparent  celluloid  rider. 
Decimal  equivalents  given  to  six  places 
In  figures,  gives  sines,  co-sinea  tan- 
gen  ta,  co- tangents,  secants, co-secants 
versed  sines,  co-versed  sines,  square, 
cubeand  fifth  roots  with  all  their  pow- 
ers, finds  the  area,  circumferenco  and 
diameter  of  circles  directly. 

The  Log  scale  has  1000  graduations. 
The  DE  LUXE  rule  may  be  bent  double 
without  injury,  try  this  with  rigid  ma- 
terial such  as  metal.  Has  no  clumsy 
operating  attachments  and  will  work 
proportions. 

The  KON-VER-TER  Is  artistic  as 
well  as  useful.  In  use  all  over  the  U.S.. 
Canada,  Mexico.  Cuba,  Porto  Rico, 
Panama,   Bermuda,  Hawaii,  Philip- 

{ lines,  Australia  and  New  Zealand, 
nstructlons  with  rule. 
Beautifulgold  embossed  black  leath- 
erette case.  60c  extra.  PLAIN  U  HL- 
ITYRULESS1.00.  SPECI AL  DE  LUXE 
RULES  whitelvory  celluloid  S2.50P.P. 

J.  C.  HAMILTON  &  CO., 
Dept.  B  7  Water  St.,  Boston,  U.S.A. 


35  Miles 
per hour 

Is  Record 
of  this 
Car 


Boys,  Build  This  Car.  This  nifty 
little  car  driven  by  gasoline  motor, 
can  be  built  by  any  boy.  Parts  are 
furnished  by  as  and  are  very 
cheap.  Send  26c  for  building 
plans  and  price  list  of  parts  show- 
ing how  to  build  this  lad's  car. 


SYPHER  MFG.  CO.  W 
IS6  Warren  Street 
TOLEDO.  OHIO. 


NATIONAL 

===TRA  D  E 

1111191312®' 

DENT A  L  1 
SCHOOL  1 

506  S.  Wabash  Ave.,  Chicago.  III. 

LEARN  MECHANICAL  DENTISTRY — DEMAND  UNLIMITED 

A  paying  professional  trade:  You  will  be  a  trained  dental 
mechanic  and  receive  our  diploma  when  competent.  Stu- 
dents given  advantage  of  thoroughly  up  to  date  laboratory, 
and  services  of  graduate  Dental  Surgeons  on  practical  cases. 
No  effort  spared  to  place  graduates  advantageously.  No  age 
limit.  Day  or  Evening.  Individual  instruction.  No  educa- 
tional requirements.  No  book  or  home  study.  Easy  terms. 
Highest  references.  Especially  attractive  proposition  to  those 
who  write  at  once  for  catalog  H. 


Learn  WATCH  REPAIRING 


You  can  learn  by  our  modem  and  orig- 
I  inal  system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a  shop.  You 

can  earn  money  while  learning  and  secure  a 
well  paying  position  or  start  In  business  after 
completing  onr  coarse  of  Instruction.  Good 
iHlliilillWIiV  S~t\  W  -  J   watch  repairers  are  always  In  demand  and  earn 
Himnii'.^— from  $20  to  ?35  per  week.     For  particulars 
~  apply  to  the 

Milwaukee  School  of  Watchmaking       166  Mason  St.,  Milwaukee,  Wis. 

SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
Free  Bargain  Book  and  Catalog 

listing  hundreds  of  money-saving  bargains  in 
slightly  used  and  new  cameras  and  supplies.  All 
goods  sold  on  10  days'  Free  Trial.  Money  back 
if  not  satisfied.  You  take  no  chances  dealing 
with  us.  We  have  been  In  the  photographic 
,  _    _  .  .  __    business  over  16  years.   Write  now. 

CENTRAL  CAMERA  CO.,  Dept.  177  124  S.Wabash  Atc,  Chicago 


TYPEWRITERS 

SIO  AND  UP.  ALL  MAKES.  SAVE  $25  TO  SSOon 

rebuilt  at  the  factory  by  the  well-known"  YoungProcess. " 
Sold  for  low  cash—Installment  or  rented.  Rental  applies 
on  purchase  price.  Write  for  full  details  and  guarantee. 
Free  trial.       YOUNG  TYPEWRITER  CO..  Dept.  820.  Chicago 


A  SO©  IKIo2°se'=,P(0>weBo 
Voice 

(Continued  from  page  212) 


speaker.  Each  afternoon  the  Navy  Depart- 
ment at  Washington  sends  by  wireless  the 
correct  time  to  ships  at  sea.  This  message 
was  picked  up  on  several  occasions  and 
transmitted  to  the  crowd  at  the  "Way." 

The  loud  speaker  equipment  employed  at 
the  "Way"  was  the  same  as  that  used 
aboard  ships  of  the  U.  S.  Navy  during  the 
war  to  make  orders  heard  in  every  part  of 
the  ship. 

The  speakers'  stand  at  "Victory  Way" 
was  in  the  center  of  the  "Way."  On  this 
stand  there  was  a  small  and  extremely  sen- 
sitive transmitter — so  sensitive  that  it  was 
not  necessary  for  the  orator  to  talk  into  it. 
It  comprised  a  battery  of  three  micro- 
phones. He  merely  talked  in  front  of  it, 
and  the  sensitive  » transmitter  carried  the 
electric  current,  whose  variations  repre- 
sented his  enunciations  to  the  control  room 
at  the  rear  of  the  speakers'  stand.  There  the 
amplification  apparatus  boosted  the  sound 
waves  7,500,000,000  times  and  shot  it  out  to 
the  loud  speaker  receivers,  one  hundred  and 
twelve  of  which  were  strung  above  the 
heads  of  the  audience,  twenty  feet  apart, 
up  and  down  the  whole  length  of  the 
"Way."  The  amplifiers  comprised  a  large 
number  of  Audions  or  so-called  talking 
bottles.  These  receivers  were  very  sensi- 
tive telephone  receivers  of  special  design, 
with  large  megaphones  or  horns,  to  make 
the  speech  audible  to  those  standing  below. 
The  area  covered  by  the  loud  talkers  was 
about  60,000  square  feet. 

The  transmission  of  the  speech  from 
Washington,  however,  involved  much  more. 
The  speakers  at  the  National  Capitol  used 
a  special  telephone  set  and,  of  course,  they 
also  had  a  loud  speaker  receiver,  so  that  they 
might  hear  the  applause  from  New  York. 

In  the  case  of  the  message  from  the 
Dirigible  C-4,  the  transmitter  on  the  speak- 
ers' platform  was  connected,  not  only  with 
the  loud  speaker  receiver,  but  with  wireless 
as  well,  which  transmitted  waves  to  the 
radiophone  aboard  the  dirigible. 

The  antennae  for  the  radiophone  com- 
munication were  stretched  between  the 
Hotel  Avignon  and  the  Railroad  Y.  M. 
C.  A.  Building,  which  are  on  opposite  sides 
of  "Victory  Way,"  with  a  wireless  apparatus 
in  the  latter  building,  from  which  the  mes- 
sages were  wired  to  the  control  room  and 
the  loud  speaker  circuits. 

The  control  room  was  elaborate  and  con- 
tained a  mass  of  wires  and  switches  and 
special  electrical  devices,  developed  by  en- 
gineers of  the  Bell  Telephone  System.  This 
room  contained  the  amplification  apparatus, 
means  for  generating  the  electric  current 
use,  and  switching  devices  used  for  con- 
necting with  the  long  distance  wires  to 
Washington  and  the  wireless. 

Electric  locomotives  past  beneath  the 
street  in  the  tunnel  of  the  New  York  Cen- 
tral Railroad.  To  avoid  electrical  disturb- 
ances from  these,  the  control  room  was 
completely  covered  with  sheet  iron,  which 
was  grounded,  so  that  the  control  room  was 
isolated  electrically.  Also  the  amplifier  bulb 
cabinets  were  suspended  from  the  ceiling 
on  rubber  cords. 

No  loud  speaker  receivers  were  placed 
within  eighty  feet  of  the  speaker  on  the 
platform,  because  in  that  case  the  speaker's 
voice,  as  it  came  from  his  throat,  and  as  it 
poured  down  thru  the  loud  speaker  receiv- 
ers, would  play  a  race  in  which  the  sounds 
from  the  receivers  would  reach  the  auditor 
first,  because  of  the  fact  that  electrical 
waves  travel  at  a  far  greater  rate  of  speed 
than  mere  sound  waves.  If  loud  speaker 
receivers  were  near  the  orator,  the  result 
would  be  a  bedlam  of  sound,  as  the  words 
overlapt  one  another. 


BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.   Mark  and  mail  this  coupon  now. 


TtUB  out  Htnc 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX   6193,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  before  which  I  mark  X. 


MECHANICAL  DRAFTING 

□  STRUCTURAL  DRAFTING 
SHIP  DRAFTING 
ELECTRICAL  DRAFTING 

□  ARCHITECTURAL  DRAFTING 

□  SHEET  METAL  DRAFTING 
BOILERMAKER  DRAFTING 
BRIDGE  DRAFTING 
MACHINE  DESIGN 
ELECTRICAL  ENGINEER 
Electrlo  Lighting  and  lEallwavs 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
MECHANICAL  ENGINEER 
Machine  Shop  Practice 
Gas  Engine  Operating 
OITIL  ENGINEER 
Surveying  and  Mapping 
STATIONARY  ENGINEER 

□  Marine  Engineer 
"ARCHITECT 

Contractor  and  Builder 
Concrete  Builder 
Structural  Engineer 


□  SALESMANSHIP 

□  ADVERTISING 

□  Show  Card  Writer 

□  Sign  Painter 

□  ILLUSTRATING 

8 Cartooning 
BOOKKEEPER 

□  Stenographer  and  Typist 
Cert.  Public  Accountant 

_  TRAFFI0  MANAGER 
Q  Railway  Accountant 

□  GOOD  ENGLISH 


H Teacher 
C 


 Common  School  Subject! 

□  Mathematics 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

L  AUTOMOBILE  OPERAT'Q 

□  Auto  Repairing 

□  PLUMBING  AND  HEATING 

□  Textile  Overseer  or  Supt. 

□  CHEMIST 

□  Navigation        !□  Spanish 

□  AGRIOCLTUREin  French 

□  Poultry  RalslDelQItallan 


Name  

Present 

Occupation. 

Street 

and  No  


Delivered  you  FREE 

—     Your  choice  of  44  styles,  colors 
jend  eizea  in  the  famous  line  o£ 
•  "RANGER"  bicyclea,  shown  is 
lull  color  in  the  big  new  Free  Cat  a- 
J°g.  We  pay  all  the  freight  charges 
from  Chicago  to  youx  town. 

30  Days  Free  Trial 

bicycle  you  sslect,  actual  riding  teBt 
'in  your  own  town  for  a  full  month. 
Do  not  buy  until  you  get  onr  great 
Knew  trial  offer  and  low  Factory- 
Direct-To-Rider  terms  and  prices. 
TIRF^  LAMPS,  HORNS,  pedals. 
I  b  single)  wheels  and  repair 

j  parts  for  all  makes  of  bicycles  at 
.half  usual  prices.  No  one  else  can 
.'offer  auch  values  and  such  terms. 
/SEND  NO  MONEY  but  write  today 
for  the  big  new  Catalog.  It's  free. 
~FAI1CYCLE  COMPANY 
Hill  Dept.  F107  Chicago 


tuaer 

Agents 

Wanted 
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Genuine  Foreign  Stamps — Mexican  War 
Issues,  Venezuela,  Salvador  and  In-1Ar 
.  dia  Service.  Guatemala.  China,  etc.,  only  IvK* 
100  all  diff..  fine,  15c:  200  all  cliff..  25c.  FINEST 
f  APPROVAL  SHEETS  OOCe  to  80%.  AGENTS 
WANTED.  Big  12-page  Lhts  FREE!  We  Buy  Stamps. 
Est.  26yenra.  C. 
ST.  LOUIS,  MO. 
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FOR  EXPERIMENTERS  ONLY!! 


WE  have  in  the  past  held  many  extraordinary  sales,  but  we  be- 
lieve that  the  present  one  eclipses  all  by  the  wonderful  values 
we  are  olrering.  The  goods  which  we  offer  on  this  page  are  all 
standard  telephone  apparatus.  Every  piece  we  are  offering  is  equip- 
ment that  for  one  reason  or  another  was  discontinued  by  the  tele- 
phone companies.  If  you  wanted  to  buy  any  of  the  pieces  which  we 
offer  herewith,  from  the  manufacturers,  the  price  would  at  least  be 
ten  times  what  we  are  asking  for  it.  You  can  readily  ascertain  this 
for  yourself  by  looking  over  our  wonderful  prices. 


K —  534" — >|  I  k— 3" — H 


:      RUSH  E 

:  Cut  out  and  attach  S 
;  to  your  order.  It  ■ 
Z  will  leave  us  within  * 
•  24  Hours.  : 


We  have  bought  a  large  block  of  these  goods  and  have  a  large 
quantity  of  every  item  on  hand.  Immediate  shipment  can  be  made 
on  all  of  the  goods  in  practically  any  quantity  within  reason. 
Shipment  within  twenty-four  hours  will  be  made  if  you  use  the 
adjoining  coupon.  This  coupon  saves  you  several  days  and  your 
order  will  then  be  considered  a  rush  order.  We  guarantee  every 
piece  to  be  as  represented,  and  we  will  refund  the  money  if  goods 
are  not  exactly  as  claimed  by  us. 


No.  1  TELEPHONE  RELAY.  1500  ohms— has  two 
silver-contact  springs  and  is  very  sensitive.  Can  be 
used  wherever  a  sensitive  relay  is  needed.  It  is  ad- 
justable and  can  be  used  for  a  variety  of  purposes. 

No.  1  Belay — shipping  weight,  2  lbs.  <jjj  gQ 

NO.  2    STANDARD  TELEPHONE   Induction  Coil. 

primary  1  ohm,  secondary  55  ohms.  Used  wher- 
ever you  need  a  good  induction  coil.  Has  primary 
and  secondary  and  iron  wire  core ;  fibre  heads. 

No.  2  Induction  Coil  as  described —  On  CA 
shipping  weight,  2  lbs.    Price  .pu.OU 

NO.  3  STANDARD  RESISTANCE  wound  with 
German  silver  wire — 4.500  ohms,  can  be  used  as  a 
choke  or  plain  resistance,  and  has  many  other  uses 
that  readily  suggest  themselves  to  the  experimenter. 

.No.  3  Standard  Resistance  as  de-  CjfJ  40 
6cribed — shipping  weight,  4  oz.  Price  «pv."»u 

NO.  4  HORSESHOE  MAGNET,  size  3Vt  inches 
wide  x  5  inches  high.  Will  lift  about  1  lb.  Quality 
such  as  used  on  magnetos,  which  means  the  best. 

No.  4  Horseshoe  Magnet  —  shipping 
weight,  2  lbs.  Price  


$0.30 


NO.  5  REPEATING  COIL  (Transformer).  This  ia 
a  standard  small  repeating  coil  and  is  used  by  all 
telephone  companies.  It  has  4  different  windings  and 
eight  contacts.  Entirely  enclosed  in  iron.  The  re- 
sistance being  respectively  72  and  120  ohms,  and  90 
and  100  ohms.  Diagram  is  furnished.  Can  be  used 
for  wireless,  for  boosting  signals,  etc. 

No.  5  Repeating  Coil — shipping  weight,  <JA  CA 
2  lbs.    Price   ^U.DU 

NO.  6  Vz  M.F.  CONDENSER.  This  is  a  standard 
telephone  condenser  and  has  V2  microfarads.  Con- 
denser comes  in  neat  metal  casing.  This  condenser 
is  used  in  connection  with  spark  coils  to  absorb  the 
vibrator  spark.  Invaluable  for  test  buzzers  to  absorb 
spark  and  make  the  sound  of  buzzer  more  steady.  Is 
also  used  by  every  experimenter  in  connection  with 
wireless  where  a  fixed  capacity  is  needed.  Several  of 
these  condensers  should  be  in  every  experimenter's 
laboratory. 

No.  6  Condenser,  V2  M.F. — shipping  fcA  CA 
weight,  1  lb.    Price  «pU.OU 

NO.  7  DOUBLE  POLE  BELL  TELEPHONE  RE- 
CEIVE R — hard  rubber  casing  with  4  ft.  cord  and 
tips.  Standard  75  ohms — very  powerful  magnets.  This 
receiver  can  be  used  in  connection  with  any  ordinary 


telephone  work,  and  you  will  even  find  it  sensitive 
enough  for  short  distance  wireless  work. 

No.  7  Bell  Telephone  Receiver — ship-  £A  QA 
ping  weight,  3  lbs.    Price  «pv.OV 

NO.  8  STANDARD  TELEPHONE  RECEIVER  with 
Metal  Head.  This  receiver  is  made  by  Stromberg 
Carlson  Co.,  with  genuine  hard  rubber  handle  and 
ear  cap.  A  very  good  fool-proof  as  well  as  sensitive 
receiver  that  cannot  be  put  out  of  order  if  you  try. 
Used  for  the  same  purpose  as  No.  7  Telephone  Re- 
ceiver. 

No.  8  Standard  Telephone  Receiver- 
shipping  weight,  3  lbs.  Price  

No.  9  IMPEDANCE  COIL  (Close  Core  Trans- 
former). This  is  a  very  fine  little  transformer  and  is 
used  extensively  in  connection  with  telephone  work. 
It  is  in  reality  an  A.C.  transformer  for  which  you 
would  pay  $5.00  if  you  had  it  made  to  order.  The 
primary  has  0. 15  ohms,  secondary  2000  ohms.  It 
can  be  used  for  a  variety  of  purposes  that  will  sug- 
gest themselves  to  every  experimenter.  Can  be  used 
successfully  to  boost  wireless  signals.  Also  in  con- 
nection with  audions,  etc.  An  A-l  instrument.  Size 
3x3  inches. 

No.  9  Impedance  Coil — shipping  weight,  <fcA  fiff 
2  lbs.    Price  «pU.U3 


.$0.75 


NO.   10  MICROPHONE  AND  BRACKET.    An  A-l 

sensitive  microphone  of  the  carbon  grain  type.  Has 
bard  rubber  mouthpiece  and  enamel  steel  bracket,  the 
instrument  being  10  inches  long.  This  microphone,  in 
connection  with  our  No.  7  or  8  Receiver,  will  con- 
stitute a  complete  telephone  outfit,  good  to  speak  50 
miles  or  more,  at  a  remarkably  low  price. 

No.  10  Microphone  and  Bracket — ship-  (tl  fift 
ping  weight.  5  lbs.   Price  f*>W 

NO.    II    REPEATING    COIL    (Transformer).  A 

standard  repeating  coil  used  for  telephonic  work, 
llie  coil  windings  are  encased  in  an  iron  tube  2Yt 
inches  in  diameter.  There  are  eight  terminals  for 
the  four  windings  to  connect  to  and  the  instrument  is 
invaluable  in  connection  with  radio  work  to  boost  up 
signals,  audion  work,  etc.  Many  interesting  uses  will 
be  found  for  this  coil.  Resistances  are:  100,  120, 
145,  175  ohms. 

No.  11  Repeating  Coil — shipping  weight,  ffo  OA 
8  lbs.    Price  $£.UU 


NO.  12  POLARIZED  RINGER  with  Bells.  The 
resistance  of  the  two  coils  is  1250  ohms  each.  The 
armature  is  perfectly  adjustable.  Bell  will  work  on 
any  magneto.  We  also  furnish  blue  print  with  ringer 
showing  how  a  first  class  polarized  relay  can  be  made 
by  anyone  using  only  a  few  pieces  of  metal  and 
screws. 

No.  12  Polarized  Hinger  with  Bells —  4!1  CA 
shipping  weight,  2  lbs.   Price  «pi.«JV» 

NO.  13  POLARIZED  RINGER  with  Bells.  This  13 
the  same  kind  of  ringer  as  the  No.  12.  except  that  it 
is  not  adjustable  and  that  the  resistance  is  less. 
First  class  in  all  respects.  Blue  print  furnished  with 
this  to  make  polarized  relay  same  as  with  No.  12. 
Solenoids  on  this  ringer  are  worth  more  than  the 
price  we  ask  for  the  entire  ringer,  and  do  not  forget 
a  powerful  magnet  that  goes  with  it. 

No.  13  Polarized  Ringer  with  Bells —  4J1  Aft 
shipping  weight,  2  lbs.    Price  «p*.W 

NO.  14  HARMONIC  RINGER.   This  ringer  is  also 


polarized  and  has  a  powerful  magnet.  It  works  on 
66.6  cycles  and  any  magneto  will  operate  it  if  run  at 
a  certain  speed.  A  very  finely  built  instrument.  Re- 
sistance of  each  coil  being  200  ohms.  Can  be  con- 
verted into  a  polarized  relay  by  substituting  a  very 
fine  leaf  spring  instead  of  the  heavy  one  furnished.  A 
most  interesting  instrument  with  which  to  experiment. 

No.  14  Harmonic  Ringer  —  shipping  djl  C(\ 
weight,  4  lbs.  Price  

NO.  15  RINGER  without  Bells— 630  ohms.  This 
also  is  a  polarized  ringer  and  has  an  adjustable 
armature.  The  adjustment  is  done  by  means  of  the 
top  screw.  A  beautiful  little  instrument.  With  this 
instrument,  too,  we  furnish  a  blue  print  showing  how 
a  polarized  relay  can  be  built.  You  should  have 
several  of  these  beautiful  little  instruments.  They 
are  worth  their  weight  in  gold;  the  powerful  magnet 
alone  being  worth  more  than  the  price  we  ask  for 
the  entire  instrument. 

No.  15  Ringer— shipping  weight,  2  lbs.       <j>Q  gQ 


No.  55    5-bar  magneto,  110 
Volt  A.  C.  Generator 


This  is  one  of  the  most  powerful  magnetos  ever 
built,  when  manufacturers  could  afford  to  put 
good  stuff  into  them;  equipt  with  transmission, 
make  and  break,  etc.  Transmission  wheels  are 
all  brass,  crank  handle  furnished.  This  magneto, 
as  well  as  the  other  ones  listed  below,  will  light 
a  110-volt  lamp  merely  by  turning  the  crank 
handle  slowly.  While  this  magneto  gives  alter- 
nating current  only,  it  can  be  rewound  so  it  will 
light  up  a  number  of  four,  six  and  10-volt  lamps, 
all  depending  upon  the  thickness  of  the  wire  you 
wind  on  the  armature.  As  we  furnish  these  mag- 
netos, they  will  give  a  powerful  alternating  cur- 
rent and  you  will  not  be  able  to  stand  the  current 
when  grasping  hold  of  the  terminals.  This  makes 
an  ideal  shocking  machine.  All  our  generators 
can  be  transformed  into  a  direct  current  machine 
by  equipping  it  with  a  home-made  commutator. 
Machines  are  A-l  in  all  respects  and  every  experimenter  should  have  one  of  them  in  his  shop. 
Many  other  experiments  which  can  be  performed  with  this  machine  will  readily  suggest  themselves 
to  any  experimenter.  The  magnets  furnished  with  these  generators  are  very  powerful,  each  one 
being  able  to  lift  one  pound  easily. 

NO.  55  5-BAR  MAGNETO  GENERATOR  as  described— shipping  weight,  25  lbs.  $4.00 

NO.  33  3-BAR  GENERATOR;''' 

Somewhat  smaller. 

No.  33  3-bar  Generator — shipping  weight,  10  lbs.  Price  

NO.  44  4-BAR  GENERATOR,  same  as  No.  55  except  that  it  has  4  bars,  and  is  somewhat 
smaller.  Q(l 

No.  44  4-bar  Generator — shipping  weight,  15  lbs.  Price  

NO.  66  6-BAR  GENERATOR,  same  as  No.  55  except  that  it  has  one  more  magnet  and  the 
armature  is  somewhat  larger  and  more  powerful.  This  is  the  biggest  type  made  and  is  extremely 
powerful.  4J4  'id 

No.  66  6-bar  Generator — shipping  weight,  30  lbs.   Price  «p-x««*v 


same  as  described  above  except  that  it  has  only  3  bars,  and  is 
10  lbs.  Price  $2.00 


Complete 
Wall  Set 


This  is  a  complete  com- 
mercial telephone  station. 
The  cabinet  is  of  polished 
oak,  piano  finish,  within, 
which  is  contained  the  pow- 
erful magneto,  the  300 
Ohm  polarized  ringer,  and 
induction  coil.  The  mag- 
neto is  exceptionally  effl- 
l  cient,  being  of  the  two 
bar  type  with  brass 
gear  transmission.  The 
extra  sensitive  microphone, 
mouthpiece  and  two  gongs 
are  mounted  on  the  front  of 
the  cabinet,  giving  the 
entire  instrument  that  de- 
sirable appearance  of  com- 
pactness and  efficiency. 
Guaranteed  to  work  over 
20  miles.  The  telephone  receiver  is  a 
double  poled  one,  and  has  a  hard  rubber 
case.  Seven  binding  posts  are  provided 
for  connections.  The  instrument  is  one 
which  we  can  offer  with  pride  to  our 
patrons  at  a  ridiculously  low  price.  It 
is  unobtainable  anywhere  eise  at  less  than  $15.00  and  is  an 
instrument  unequaled  in  value  for  the  price  we  ask.  Size 
over  all  11"  x  10"  x  8".  Shipping  weight,  15  lbs.  aq  n^ 
No.  26  Long  Distance  Telephone  Set  $O.UU 


No.  26 


ELECTRO  IMPORTING  COMPANY 
231  Fulton  St..  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to 
cover  postage,  for  which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  20  as  described. 


NAME 
ADDRESS 


STATE  E.  E.  7-19 


"The  Livest  Catalog  in  America" 

Our  big.  new  electrical  cyclopedia  No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wireless  and  electrical  catalog  in  print  today. 
176  Big  Pages,  400  illustrations.  300  instruments  and  apparatus,  etc. 
Big  "Treatise  on  Wireless  Telegraphy."  20  FREE  coupons  for  our  160- 
page  FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia  No.  20 
measure  7x5%".    Weight  %  lb.   Beautiful  stiff  covers. 


ELECTRO  IMPORTING  CO., 


231  Fulton  Street 
NEW  YORK 


CARBON  GRAIN 
TRANSMITTER 

A   special   design  of 
transmitter     for     long  I 
distance  work.    Is  used  I 
on    wireless    telephone  | 
sets    where    a    steady  | 
current    of    %    to  1 
ampere    is  constantly 
required.    Sizes  over  all 
3Yi  x  2Yz  inches.  Ship- 
ping weight,  3  lbs.    No.  6080  Carbon <M  OA 
Grain  Transmitter  as  described  t1,uu 
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PATFNTT 

ADVICE 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


Sand  paper      turn/nous  pa/nf 


Safeguard  Against  Taking  Poison  in  the  Dark 
Unknowingly,  Comprising  Luminous  Letters 
and  Sandpaper  Ring  Around  the  Bottle. 

Safeguard  for  Poison  Bottles. 

(327)  Floyd  Hoskins,  Pine  Bluff,  Ark.,  writes: 
"Many  people  have  killed  themselves  with  poisons 
taken  in  a  dark  room  by  mistaking  them  for  medi- 
cine bottles.  I  have  an  idea  to  safeguard  the 
bottles  by  putting  sand  paper  around  them  as  per 
illustration.  I  also  think  that  by  having  the  word 
'Poison'  placed  upon  the  bottle  by  means  of  illumi- 
nated paint,  this  would  be  an  additional  safeguard. 
Are  these  ideas  patentable?" 

A.  The  sand  paper  idea  is  quite  an  old  one 
which  has  been  described  in  the  technical  press 
many  times.  Sand  paper  has  also  been  placed  on 
stoppers  as  a  safeguard.  The  idea  of  using  illumi- 
nated paint,  however,  is  new  as  far  as  we  are 
aware,  but  we  doubt  very  much  if  a  patent  can  be 
obtained  upon  it.  Applying  luminous  paint  to 
various  articles  does  not  malce  a  patentable  com- 
bination so  far  as  we  know.  It  would  be  a  good 
idea  to  get  in  touch  with  a  patent  attorney. 


Electric  Clock. 

(328)  Ernest  Bostwick,  Louisa,  Ky.,  says: 
"Please  advise  me  whether  or  not  you  think  I 
could  obtain  a  patent  on  a  clock  driven  by  elec- 
tricity register  hours,   days,   months  and  years." 

A.  Without  having  the  details  it  is  impossible 
to  state  if  a  patent  could  be  obtained.  There  are 
at  the  present  time  a  good  many  clocks  in  exis- 
tence which  indicate  seconds,  minutes,  hours, 
months  as  well  as  the  year.  Unless  you  have  a 
fundamentally  new  device,  we  doubt  very  much  if 
a  patent  can  be  obtained. 


Aerial  Torpedo. 

(329)  E.  F.  Prucha,  Howells,  Nebr.,  wants  to 
know  if  his  idea  on  an  aerial  torpedo  and  aerial 
bomber  and  navigator  which  he  has  submitted  with 
many  illustrations  and  drawings  is  patentable. 

A.  After  carefully  looking  over  the  drawings, 
we  have  come  to  the  conclusion  that  there  is  noth- 
ing new  involved  in  this  invention,  nor  do  we 
think  it  is  practical.  There  are  several  features 
shown  which  may  be  patentable,  but  we  doubt 
the  practicability  of  the  invention. 


Demountable  Rim  Tool. 

(330)  S.  W.  Snellihg,  Newark,  Ohio,  has  to 
say  the  following:  "I  have  a  little  device  that  I 
think  would  be  fine  for  automobilists.  With  this 
tool,  you  can  take  off  and  put  on  the  demountable 
rim  more  quickly  than  it  could  be  done  today." 

A.  This  seems  to  be  a  very  good  idea,  and 
there_  also  seems  to  be  a  good  market  for  a  tool 
of  this  kind.    We  think  a  patent  can  be  obtained. 

|  IN  OUR  NEXT  ISSUE:  | 

|  "How  to  Develop  Your  Inventive  Ability"  | 

|  By  Jay  G.  Hobson.     Author  of  "How  to  1 

|  Finance  and  Manufacture  a  Patent,"  pub-  | 

|  lisht  in  our  June,  1919,  issue. 


Nicotine  Absorber. 

(331)  Philip  Dubilier,  New  York,  N.  Y. 
submits  sketch  of  a  new  device  for  cigarette 
holders  which  absorbs  the  nicotine  of  cigarettes. 
The  idea  in  main  is  to  have  the  holder  in  two 
parts  to  be  screwed  together.  Between  the  two 
sections  cotton  can  be  placed  which  absorbs  the 
nicotine. 

A.  We  see  nothing  fundamentally  new  in  this 
idea,  as  cotton  or  felt  absorbers  for  nicotine  have 
been  made  use  of  for  many  years.  You  might, 
however,  obtain  a  constructional  patent.  Devices 
of  this  kind  are  not  as  a  rule  popular  with  smokers 
as  they  are  very  messy  to  handle,  and  the  cotton 
gets  clogged  up  too  quickly. 

Receiver-Induction  Coil. 

(332)  Seth  Card,  Winthrop,  Mass.,  says:  "My 
idea  is  to  have  an  induction  coil  in  the  handle 


Telephone  Induction  Coil  Inside  Receiver 
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Don't  Lose  Your  Rights 

Before  disclosing  your  invention  to  any- 
one send  for  blank  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
A  sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  "Evidence  of  Con- 
ception" sample,  instructions  -elating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a  post 
card  will  do. 


LANCASTEB^&ALLIMNE 


255  OURAY  BLDG., 
WASHINGTON,  D.  C.j 
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TO  THE  MAN  WITH 
AN  IDEA 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
164  Owen  Building,  Washington,  D.  C. 
2276-8  Woolworth  Bldg.,  New  York  City 
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Before  disclosing  an  invention,  the  inventor  should  write  for  our  blank 
form  "EVIDENCE  ON  CONCEPTION."  This  should  be  signed  and  witnessed 
and  if  returned  to  us  together  with  model  or  sketch  and  description  of  the  inven- 
tion we  will  give  our  opinion  as  to  its  patentable  nature. 

Our  illustrated  Guide  Book,  HOW  TO  OBTAIN  A  PATENT,  sent  Free  on 
request.  Contains  full  instructions  regarding  Patents,  Trade-Marks,  Foreign 
Patents,  Our  Methods,  Terms  and  100  Mechanical  Movements  illustrated  and  de- 
scribed.  Articles  on  Patent  Practice  and  Procedure,  and  Law  Points  for  inventors. 

An  actual  search  of  United  States  patents  made  in  all  cases  before  preparing  application  for  patent 
Electrical  Cases  a  Specialty       Highest  References       Prompt  Attention        Reasonable  Terms 


VICTOR  J 

New  York  Offices: 
1001  to  1007  Woolworth  Bldg 
Main  Offices: 

Name  


FREE  COUPON! 
EVANS  &  CO.,  Patent  Attorneys 


Pittsburgh  Offices:  Philadelphia  Offices: 

514  Empire  Bldg.  135  S.  Broad  St. 

779  Ninth  Street,  N.  W.,  Washington,  D.  C. 

  Address  
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ATRADE  MARKS/ 
DESIGNS 


U.S.  PATENTS 

Our  facilities  for  securing 
patents  enable  us  to  give 
prompt  and  reliable  service  at 
reasonable  rates.  Inventors 
are  invited  to  write  to  us  re- 
garding questions  appertain- 
ing to  securing  patent  protec- 
tion. All  matters  receive 
prompt  attention.  Send  sketch 
for  preliminary  examination. 

Books  free  on  request 

A.  M.  BUCK  &  CO. 

Patent  Attorneys 

205  Second  National  Bank  Bldg.. 
Washington,  D.  C.  , 


PATENTS 

LACEY  &  LACEY 

Attorneys-at-Law — Patent   Practice  Exclusively 
Solicitors  of 

U.  S.  and  Foreign  Patents 

Trade-Marks,  Copyrights 
659  F  St.,  N.  W.,  Washington,  D.  C. 
Write  Us  for  Our  Free  Inventors'  Booh 

PATENT-SENSE 
 Established  1869  


PATENTS 


W  INVENTORS:  Send  us  sketches  or  a 
^^^^  model  of  your  invention  and  a  de- 
^^^^  scription  of  the  device  for  advice 
in  regard  to  the  best  way  of  ob- 
taining patent  protection.  Our  practical 
experience  covers  a  period  of  twenty  years.  Our 
hand-book  on  patents  is  sent  free  on  request.  All 
communications  strictly  confidential.  Write  us  today. 

TALBERT  &  TALBERT 

Patent  Lawyers 
4287  Talbert  Bldg.       Washington,  D.  C. 


Hand  Books  on  Patents,  Trade  Marks,  etc..  sent 
free.  Our  70  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  be  read  by  all  inventors. 

MUNN  &  CO.,  €22  Woolworth  Bldg.,  N.  Y. 

Washington  Office.  622  F  St..  Washington,  D.  C. 


Patents  Promptly  Procured 

Send  sketch  or  model  for  actual  search 
of  U.  S.  Patents.  Highest  references. 
Personal  service.  Moderate  fees.  Write 
for  Free  Patent  Book. 

GEORGE  P.  KIMMEL,  Patent  Lawyer 
99-V  Loan  &  Trust  Bldg.       Washington,  D.  C. 


PATENTS 

Inventors  Invited  to  Write  for  Information 
and  Particulars 
Highest  References.    Best  Results. 
Promptness  Assured. 

WATSON  E.  COLEMAN 

Patent  Lawyer 
624  F  Street  N.  W.  Washington,  D.  C. 


of  the  telephone  receiver  instead  of  having  the 
magnet  run  back  into  the  handle  as  it  usually  does. 
In  other  words,  I  would  have  a  combination  tele- 
phone receiver  as  well  as  induction  coil.  Is  the 
idea  patentable  and  practicable?" 

A.  We  take  pleasure  in  illustrating  the  device 
on  account  of  its  originality.  This  certainly  is  a 
clever  as  well  as  capital  idea.  There  is  no  doubt 
that  this  device  will  work,  altho  we  think  it 
would  be  somewhat  less  efficient  than  the  regular 
combination   by   having  the  instruments  separate. 


Patents  and  Citizenship. 

(333)  Samuel  Guyer,  New  York,  N.  Y.,  writes: 
"I  have  perfected  an  invention,  but  as  I  am  not  a 
citizen  I  dislike  to  ask  for  a  patent.  Do  you  think 
it  is  safe  for  me  to  apply  for  a  patent?" 

A.  You  need  not  be  a  citizen  of  the  United 
States  to  apply  for  a  patent.  Anyone  can  apply 
and  take  out  patents,  but  you  will  have  to  tell  your 
patent  attorney  of  what  country  you  are  a  subject. 
This  must  be  stated  in  the  patent  application. 
Otherwise,  you  will  have  no  trouble  in  obtaining  a 
patent,  providing,  of  course,  the  idea  is  patentable. 


.Astts'oiaoiiimaegv.l  Facets 


By  Isabel  M.  Lewis 

(Continued  from  page  217) 


proximate  to  the  total  number  of  stars  in 
our  system.  They  have  assumed  a  median 
magnitude  of  twenty-two  or  twenty-four, 
far  below  the  reach  of  existing  telescopes, 
and  considering  that  there  are  as  many 
stars  below  as  there  are  above  this  median 
magnitude,  they  find  the  total  number  of 
stars  to  be  between  seven  hundred  million 
and  eighteen  hundred  million. 

2.  What  proof  is  there  that  no  atmos- 
phere exists  on  the  moon? 

There  are  no  atmospheric  phenomena 
visible  on  the  moon,  no  evidence  of  storms, 
clouds  or  erosions  of  the  rocky  surface,  no 
twilight  effects,  no  haziness  of  the  cusps, 
no  signs  whatever  of  the  refraction  of 
light  by  an  atmosphere.  When  a  star 
passes  behind  the  moon,  or  is  occulted,  it 
disappears  and  reappears  with  startling 
suddenness.  There  is  no  gradual  fading 
away  of  the  star  or  change  in  its  color  such 
as  would  be  noticed  if  its  light  had  to 
travel  thru  atmospheric  strata  increasing  in 
density  toward  the  moon's  surface.  All 
shadows  on  the  moon  are  sharp  and  black. 
There  is  no  blurring  or  haziness  of  the 
outlines. 

At  time  of  solar  eclipse  there  is  no  dis- 
tortion of  the  sun's  limb  as  the  edge  of  the 
moon  passes  over  it  such  as  would  arise  if 
the  sun's  light  past  thru  a  lunar  atmosphere 
and  was  refracted  thereby. 

Also,  according  to  the  kinetic  theory  of 
gases,  the  ability  of  a  body  to  hold  an  at- 
mosphere depends  on  its  mass  and  density. 
Molecules  of  the  gases  are  continually  fly- 
ing off  in  all  directions.  If  their  velocity 
exceeds  a  certain  critical  amount  they  may 
escape  altogether  from  the  gravitational 
control  of  the  body  in  question. 

For  the  moon  this  "velocity  of  escape" 
as  it  is  called,  is  less  than  two  miles  per 
second.  As  the  molecular  velocity  of  all 
the  gases  of  the  earth's  atmosphere,  oxygen, 
nitrogen,  etc.,  exceed  this  amount,  it  is  evi- 
dent that  the  moon  could  not  hold  these 
gases  by  its  gravitational  attraction. 

3.  What  can  one  expect  to  see  with  a 
three-inch  telescope? 

The  rings  and  three  or  four  satellites  of 
Saturn,  the  belts  and  four  satellites  of 
Jupiter,  the  snow  caps  and  most  prominent 
markings  of  Mars  and,  according  to  Prof. 
W.  H.  Pickering,  a  number  of  the  canals 
of  Mars  if  the  condition  of  the  atmosphere, 
or  "seeing,"  is  particularly  good ;  also  the 
craters  and  other  markings  on  the  moon  in 
great  detail,  the  sun-spots,  faculae  and, 
with  spectroscopic  attachment,  prominences 
on  the  sun,  the  Great  Nebula  in  Orion  and 
many  beautiful  double  and  multiple  stars. 

If  the  telescope  is  equatorially  mounted 
and  provided  with  graduated  circles  for 
finding  and  identifying  stars  and  nebulae,  a 
most  wonderful  and  valuable  storehouse 
of  knowledge  is  opened. 
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By  Nikola  Tesla 

(Continued  from  page  229) 


Broadly,  the  instruments  can  be  divided 
into  two  classes :  one  in  which  the  circuit 
controller  comprises  solid  contacts,  and  the 
other  in  which  the  make  and  break  is  ef- 
fected by  mercury.  Figures  1  to  8,  inclu- 
sive, belong  to  the  first,  and  the  remaining 
ones  to  the  second  class.  The  former  are 
capable  of  an  appreciably  higher  efficiency 
on  account  of  the  fact  that  the  losses  in- 
volved in  the  make  and  break  are  reduced 
to  the  minimum  and  the  resistance  com- 
ponent of  the  damping  factor  is  very  small. 
The  latter  are  preferable  for  purposes  re- 
quiring larger  output  and  a  great  number 
of  breaks  per  second.  The  operation  of 
the  motor  and  circuit  controller  of  course 
consumes  a  certain  amount  of  energy 
which,  however,  is  the  less  significant  the 
larger  the  capacity  of  the  machine. 

In  Fig.  1  is  shown  one  of  the  earliest 
forms  of  oscillator  constructed  for  experi- 
mental purposes.  The  condenser  is  con- 
tained in  a  square  box  of  mahogany  upon 
which  is  mounted  the  self-induction  or 
charging  coil  wound,  as  will  be  noted,  in 
two  sections  connected  in  multiple  or  series 
according  to  whether  the  tension  of  the 
supply  circuit  is  110  or  220  volts.  From  the 
box  protrude  four  brass  columns  carrying 
a  plate  with  the  spring  contacts  and  adjust- 
ing screws  as  well  as  two  massive  terminals 
for  the  reception  of  the  primary  of  the 
transformer.  Two  of  the  columns  serve 
as  condenser  connections  while  the  other 
pair  is  employed  to  join  the  binding  posts 
of  the  switch  in  front  to  the  self-induct- 
ance and  condenser.  The  primary  coil  con- 
sists of  a  few  turns  of  copper  ribbon  to  the 
ends  of  which  are  soldered  short  rods  fit- 
ting into  the  terminals  referred  to.  The 
secondary  is  made  in  two  parts,  wound  in 
a  manner  to  reduce  as  much  as  possible  the 
distributed  capacity  and  at  the  same  time 
enable  the  coil  to  withstand  a  very  high 
pressure  between  its  terminals  at  the  cen- 
ter, which  are  connected  to  binding  posts 
on  two  rubber  columns  projecting  from  the 
primary.  The  circuit  connections  may  be 
slightly  varied  but  ordinarily  they  are  as 
diagrammatically  illustrated  in  the  Elec- 
trical Experimenter  for  May  on  page  89, 
relating  to  my  oscillation  transformer 
photograph  of  which  appeared  on  page  16 
of  the  same  number.  The  operation  is  as 
follows :  When  the  switch  is  thrown  on, 
the  current  from  the  supply  circuit  rushes 
thru  the  self-induction  coil,  magnetizing 
the  iron  core  within  and  separating  the  con- 
tacts of  the  controller.  The  high  tension 
induced  current  then  charges  the  condenser 
and  upon  closure  of  the  contacts  the  ac- 
cumulated energy  is  released  thru  the 
primary,  giving  rise  to  a  long  series  of  os- 
cillations which  excite  the  tuned  secondary 
circuit. 

This  device  has  proved  highly  serviceable 
in  carrying  on  laboratory  experiments  of 
all  kinds.  For  instance,  in  studying  phe- 
nomena of  impedance,  the  transformer  was 
removed  and  a  bent  copper  bar  inserted  in 
the  terminals.  The  latter  was  often  re- 
placed by  a  large  circular  loop  to  exhibit 
inductive  effects  at  a  distance  or  to  excite 
resonant  circuits  used  in  various  investiga- 
tions and  measurements.  A  transformer 
suitable  for  any  desired  performance  could 
be  readily  improvised  and  attached  to  the 
terminals  and  in  this  way  much  time  and 
labor  was  saved.  Contrary  to  what  might 
be  naturally  expected,  little  troubIe»was  ex- 
perienced with  the  contacts,  altho  the  cur- 
rents thru  them  were  heavy,  namely,  proper 
conditions  of  resonance  existing,  the  great 
flow  occurs  only  when  the  circuit  is  closed 
and  no  destructive  arcs  can  develop.  Origi- 
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nally  I  employed  platinum  and  iridium 
tips  but  later  replaced  them  by  some  of 
meteorite  and  finally  of  tungsten.  The  last 
have  given  the  best  satisfaction,  permitting 
working  for  hours  and  days  without  in- 
terruption. 

Fig.  2  illustrates  a  small  oscillator  de- 
signed for  certain  specific  uses.  The  under- 
lying idea  was  to  attain  great  activities  dur- 
ing minute  intervals  of  time  each  succeeded 
by  a  comparatively  long  period  of  inaction. 
With  this  object  a  large  self-induction  and 
a  quick-acting  break  were  employed  owing 
to  which  arrangement  the  condenser  was 
charged  to  a  very  high  potential.  Sudden 
secondary  currents  and  sparks  of  great  vol- 
ume were  thus  obtained,  eminently  suit- 
able for  welding  thin  wires,  flashing  lamp 
filaments,  igniting  explosive  mixtures  and 
kindred  applications.  The  instrument  was 
also  adapted  for  battery  use  and  in  this 
form  was  a  very  effective  igniter  for  gas 
engines  on  which  a  patent  bearing  number 
609,250  was  granted  to  me  August  16,  1898. 

Fig.  3  represents  a  large  oscillator  of  the 
first  class  intended  for  wireless  experi- 
ments, production  of  Rontgen  rays  and 
scientific  research  in  general.  It  comprises 
a  box  containing  two  condensers  of  the 
same  capacity  on  which  are  supported  the 
charging  coil  and  transformer.  The  auto- 
matic circuit  controller,  hand  switch  and 
connecting  posts  are  mounted  on  the  front 
plate  of  the  inductance  spool  as  is  also  one 
of  the  contact  springs.  The  condenser  box 
is  equipt  with  three  terminals,  the  two 
external  ones  serving  merely  for  connection 
while  the  middle  one  carries  a  contact  bar 
with  a  screw  for  regulating  the  interval 
during  which  the  circuit  is  closed.  The  vi- 
brating spring  itself,  the  sole  function  of 
which  is  to  cause  periodic  interruptions, 
can  be  adjusted  in  its  strength  as  well  as 
distance  from  the  iron  core  in  the  center 
of  the  charging  coil  by  four  screws  visible 
on  the  top  plate  so  that  any  desired  condi- 
tions of  mechanical  control  might  be  se- 
cured. The  primary  coil  of  the  transformer 
is  of  copper  sheet  and  taps  are  made  at 
suitable  points  for  the  purpose  of  varying, 
at  will,  the  number  of  turns.  As  in  Fig. 
1  the  inductance  coil  is  wound  in  two  sec- 
tions to  adapt  the  instrument  both  to  110 
and  220  volt  circuits  and  several  second- 
aries were  provided  to  suit  the  various 
wave  lengths  of  the  primary.  The  output 
was  approximately  500  watt  with  damped 
waves  of  about  50,000  cycles  per  second. 
For  short  periods  of  time  undamped  oscil- 
lations were  produced  in  screwing  the  vi- 
brating spring  tight  against  the  iron  core 
and  separating  the  contacts  by  the  adjust- 
ing screw  which  also  performed  the  func- 
tion of  a  key.  With  this  oscillator  I  made 
a  number  of  important  observations  and  it 
was  one  of  the  machines  exhibited  at  a 
lecture  before  the  New  York  Academy  of 
Sciences  in  1897. 

Fig.  4  is  a  photograph  of  a  type  of  trans- 
former in  every  respect  similar  to  the  one 
illustrated  in  the  May,  1919,  issue  of  the 
Electrical  Experimenter  to  which  refer- 
ence has  already  been  made.  It  contains 
the  identical  essential  parts,  disposed  in  like 
manner,  but  was  specially  designed  for  use 
on  supply  circuits  of  higher  tension,  from 
220  to  500  volts  or  more.  The  usual  ad- 
justments are  made  in  setting  the  contact 
spring  and  shifting  the  iron  core  within  the 
inductance  coil  up  and  down  by  means  of 
two  screws.  In  order  to  prevent  injury 
thru  a  short-circuit,  fuses  are  inserted  in 
the  lines.  The  instrument  was  photo- 
graphed in  action,  generating  undamped 
oscillations  from  a  220  volt  lighting  circuit. 

Fig.  5  shows  a  later  form  of  transformer 
principally  intended  to  replace  Rhumkorf 
coils.  In  this  instance  a  primary  is  em- 
ployed, having  a  much  greater  number  of 
turns  and  the  secondary  is  closely  linked 
with  the  same.  The  currents  developed  in 
the  latter,  having  a  tension  of  from  10,000 
to  30,000  volts,  are  used  to  charge  con- 
(Continued  on  page  276) 
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By  Charles  M.  Ripley 

(Continued  from  page  210) 


the  "high  tension"  and  "high  frequency" 
juice  of  the  20th  century!  A  party  of 
visitors  arrives  by  automobile. 

As  a  member  of  the  party  offers  the 
chauffeur  a  cigar,  his  hand  touches  the 
steel  door  of  the  motor  car,  and  he  re- 
ceives a  terrific  electric  shock !  The  ex- 
perts smile.  They  are  standing  immediately 
underneath  the  station  end  of  the  antenna. 
These  32  slender  wires,  highly  charged  with 
palpitating  currents  of  man-controlled  light- 
ning, here  begin  their  dizzy  climb  to  a 
height  approaching  that  of  the  Equitable 
Building,  and  then  stretch  away  a  full  mile, 
like  semi-invisible  cobwebs  hung  on  cate- 
nary wire  suspenders. 

At  the  point  where  they  stand  the  air 
pulsates  with  invisible  electro-magnetic 
energy;  and  the  jolting,  nerve-wringing 
shock  results  from  the  fact  that  the  auto- 
mobile is  equipt  with  RUBBER  TIRES! 
The  current  caught  from  the  air  by  the 
metal  parts  of  the  car  can  find  its  escape 
to  the  ground  only  thru  the  body  of  the 
uninitiated  who  may  touch  the  car's  metal 
framework. 

What  more  fitting  introduction  could  one 
have  into  the  mysteries  of  real  radio  at 
work !  Suppose  we  enter  the  station  with 
this  party. 

The  High  Frequency  Alternator. 

After  the  incident  of  the  automobile 
shock,  we  visitors  are  decidedly  "wire- 
shy,"  so  the  frequent  "DANGER"  signs 
are  entirely  superfluous ;  one  man  even 
hesitated  to  touch  a  water  faucet ! 

From  the  mechanical  and  electrical  stand- 
point— as  well  as  from  the  laymen's  view- 
point— the  large  high  frequency  alternator 
is  the  big  outstanding  feature  of  the  sta- 
tion. 

An  alternator  is  a  dynamo  that  makes 
alternating  current  electricity.  A  "high  fre- 
quency alternator"  is  a  dynamo  generating 
an  electric  current  that  alternates,  or  re- 
verses itself  very  frequently.  Alternating 
current  for  light  and  power  has  a  "fre- 
quency" of  25  to  60  cycles  per  second,  but 
the  alternating  current  used  in  this  wireless 
station  has  a  frequency  of  22,000  cycles  per 
second. 

A  high  or  rapid  frequency  is  used  for 
wireless  work,  because  electromagnetic 
waves  are  thrown  off  from  wires  in  which 
such  electricity  flows. 

That  was  sufficient  for  us  to  take  new 
interest  in  the  big  machine  that  was  throb- 
bing with  such  weird  energy.  Evidently, 
this  was  the  last  word  in  wireless  power; 
for  was  mt  this  the  mightiest  station  on 
our  hemispnere  ?  Moreover,  high  frequency 
electricity  is  the  sine  qua  non  for  wireless, 
and  here  working  under  our  very  noses 
was  the  first  big  and  really  successful  high 
frequency  alternator  ever  built  in  America. 
In  this  room,  then,  is  where  a  new  trail 
was  blazed  toward  the  supernatural ;  here 
Jules  Verne  himself  would  stand  agape, 
and,  perforce,  confess  that  his  fiction  has 
been  outdone. 

"The  present  state  of  the  Art!"  With 
what  force  that  expression  strikes  one  to- 
day. What  romantic  stories  will  some  day 
be  written  of  the  struggles  of  American 
wireless  engineers  to  outdo  the  Germans. 
Energy  from  this  monster  alternator  was  a 
powerful  factor  in  bringing  peace  to  a 
frantic  world. 

And  it  is  a  wonder  of  mechanical  sim- 
plicity as  well  as  a  new  electrical  departure. 
The  only  thing  that  moves  is  a  solid  steel 
wheel  without  wires,  and  containing  no 
copper  whatsoever.    This  "rotor,"  as  it  is 
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called,  weighs  nearly  3  tons,  with  its  shaft, 
and  rotates  at  2,100  revolutions  per  Minute. 
This  is  not  considered  a  high  speed  in  the 
electrical  profession,  and  yet  if  this  rotating 
element  were  to  roll  along  upon  the  ground 
at  its  present  speed  it  would  run  from 
Schenectady,  N.  Y.,  where  it  was  built,  to 
New  Brunswick,  N.  J.,  in  less  than  thirty 
minutes! 

Wonderful  Regulation  of  200  K.W.  Alternator. 

The  speed  of  this  rotating  element  is 
regulated  to  within  1/10  of  one  p^er  cent., 
regardless  of  the  amount  of  electrical  load 
thrown  on  and  off  the  circuit  in  the  sending 
of  messages. 

The  alternator  is  rated  at  200  kilowatts, 
and  weighs  about  12  tons  without  its  base. 
The  floor  space  occupied  by  the  machine, 
including  its  base,  and  the  driving  motor, 
is  only  8  ft.  wide  by  20  ft.  long.  This  160 
sq.  ft.  is  less  than  2  per  cent,  of  the  total 
floor  area  in  the  radio  station,  which  is 
10,800  sq.  ft. 

The  advantages  of  the  high  frequency 
alternator  were  explained  by  its  designer, 
Mr.  E.  F.  W.  Alexandcrson,  consulting 
engineer,  inventor  and  radio  specialist  of 
the  General  Electric  Company : — 

1.  As  heard  by  the  operators  at  receiving 
stations,  the  tone  of  New  Brunswick's  sig- 
nals is  a  clear  "whistle"  of  a  flute-like 
quality. 

2.  The  continuous  wave  it  sends  out  is 
clear  cut,  with  no  "harmonics."  "Har- 
monics" have  various  frequencies  and  dif- 
ferent wave  lengths,  and  interfere  with 
other  stations.  Harmonics  are  useless  wave 
lengths  which  "fringe"  the  message.  There 
is  no  fringe  or  "penumbra"  to  the  waves 
emanating  from  the  new  H.  F.  Generator. 

3.  It  is  steady  in  its  operation,  and  has 
run  for  WEEKS  without  interruptions  to 
service.  In  February  it  was  operating  97^4 
per  cent,  of  the  time. 

4.  It  is  cool,  clean  and  quiet  in  operation 
as  a  motor. 

5.  It  is  of  massive  construction,  and  re- 
sembles other  electrical  machines  in  a  gen- 
eral way — not  a  freakish  machine. 

6.  It  has  a  low  power  consumption. 
The  record  of  one  month's  work,  94  per 
cent,  time  in  operation,  shows  a  power 
consumption  averaging  less  than  200  K.W. 
drawn  from  the  power  system,  including  all 
auxiliary  power  demand  for  station  and 
living  quarters.  This  renders  the  most  con- 
tinuous and  reliable  transatlantic  radio 
transmission.  On  a  "freak  test"  a  message 
sent  by  only  H  K.W.  in  the  antenna,  re- 
ported received  at  a  Pacific  coast  station 
2,400  miles  distant. 

The  Magnetic  Amplifier. 

When  a  soldier  pulls  the  trigger  of  his 
rifle  and  releases  the  energy  stored  in  the 
powder,  the  motion  of  his  finger  is  ampli- 
fied; i.e.,  a  small  cause  produces  large 
effects.  In  the  electrical  world  for  many 
years  we  have  had  telegraphic  "relays." 
These  are  devices  which  permit  a  small 
flow  of  electricity  from  one  source  to  set 
in  motion  a  large  flow  of  electricity  from 
another  source.  Here  again  a  small  cause 
produces  a  large  effect ;  so  relays  are  prac- 
tically amplifiers. 

Now  in  the  case  of  both  the  trigger  and 
the  relay  we  have  mechanical  motion — i.e., 
moving  parts.  These  moving  parts  intro- 
duce mechanical  and  electrical  difficulties 
when  it  comes  to  handling  large  currents 
of  electricity.  These  moving  parts  thus 
constitute  the  limitations  of  electrical  am- 
plifiers which  depend  upon  mechanical  mo- 
tions.   They  are  "the  neck  in  the  bottle." 

But  the  magnetic  amplifier  has  no  mov- 
ing parts,  hence  it  has  correspondingly  less 
limitations.  Its  principle  depends  upon  the 
invisible  and  motionless  action  of  magnet- 
ism wjthin  the  iron. 

To  return  to  the  "trigger  analogy."  When 
(Continued  on  page  268) 


8SO 
WIRING  DIAGRAMS 


in  the  new  edition  of 


Auto  Electrician's  Guide 


Contains  wiring  diagrams  for  every  car 
on  the  market  including  the  new  1919 
Starting  and  Lighting  Systems  for  Ford 
cars,  also  diagrams  for  Baker  R  &  L  and 
Detroit  Electric  and  pipe  connections  for 
Stanley  Steamers.  Covers  all  kinds  of 
systems  from  1912  to  1919  and  many  as 
far  back  as  1906.  Most  complete  diagram 
book  on  the  market. 

Highly  endorsed  by  auto  manufac- 
turers, garages,  service  stations  and 
auto  experts  everywhere. 

No  problem   too  puzzling  if  you 
have  tho  Auto  Electrician's  Guide. 

Any  "Old  Slicker"  Quickly  Solved 

with  tho  help  of  this  book.  Saves 
hours  of  time  on  both  old  and  new 
jobs.  Impossible  for  even  experts  to 
know  all  cars  but  no  car  will 
"stick"  you  when  you  have  this 
book.  A  practical,  easily  understood 
"guide"  that  will  simplify  all  auto- 
electric  problems  and  make  it  pos- 
sible for  you  to  quickly  overcome 
hundreds  of  starting,  lighting  and 
Ignition  troubles  which  otherwise 
would  take  hours  to  solve.  Exten- 
sively used  all  over  the  country. 
Hundreds  of  auto  experts  and  repair 
men  depend  on  it  " 
solve  hardest  pr< 
lems.  Dozens  of  let 
ters  received 
telling  of  its 
exceptional 
value. 


A  Loose  Leaf  Book 

Easy  to  handle  and  easy  to  add  new  diagrams  as 
issued.  Convenient  to  slip  into  the  coat  or  car  pocket 
and  invaluable  as  a  constant  companion  for  repairmen. 
Scores  of  trouble  cases  quickly  and  easily  corrected 
with  the  help  of  this  guide.  Send  Today.  Price  $7.50, 
Postpaid.    Money  refunded  If  not  satisfactory. 

Michigan  State  Auto  School 

America's  Most  Progressive  School 
2887  Auto  Bldg.  DETROIT,  MICH. 


Price 
$y.5Q 

Postpaid. 
Money  Refunded 
If  not 
Satisfactory. 


M  THERE'S  MONEY  IN IT P 

~AT~LEARN  TELEGRAPHY^Ph 


— H0HE 


7_~MORSE  AND  WIRELESS"". 


TEACH  YOURSELF 


In  half  the  usual  time,  at  trifling  cost,  with  tho 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPHt 

Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adopted  by  U.  S.  Gov't.    4  ttyls*.    Catalogue  frMt 

OMNICRAPH  MFG.  CO. 

39L  Cortlandt  St.  New  York 


HOME  BATTERY  CHARGING 

means  vitality  and  long  life  to  your  battery  and  anyone  can  do  it,  if  he  ,0^%^ 
owns  an  :  %' .  > 

F-F  BATTERY  BOOSTER 

Attaches  to  any  lamp  socket  and  fully  charges  a 
starting  battery  unattended  over  night  from  Alternat- 
ing Current,  Direct  Current  and  Farm  Lighting  Plants. 

Simple,  Safe,  Sure  Acting,  3  years  on  the  market, 
thousands  in  use  and  fully  guaranteed.  Complete  with 
Ammeter  and  Battery  Clips. 

Price  $24  for  Type  166  for  110  volt  60  Cycle  line 
and  any  6  Volt  battery. 

Send  check  for  prompt  shipment 
or  write  for  Circular  12. 

THE  FRANCE' MANUFACTURING  CO.  Cleveland.O.  AND  THAT'S  AIL  THERE  IS  TO  IT 


Size  6x3'/2  inches 


Make  Your  Own  Clock 

All  you  need  is  one  of  our  electric  self-winding  movements. 
Run  by  two  dry  batteries.  No  key  required.  Throw  away 
your  old  key-wound  works.  Use  your  present  case  or  any 
special  design  you  like.  Thousands  used  for  time  switches 
and  experimental  work, 

SAVE  BIG  PROFITS 

Buying  direct  from  manufacturers  you  save  jeweler's 
profits  and  get  a  more  up-to-date  clock,  and  not  only  a 
better  time-keeper  but  a  better  clock — an  up-to-date 
self- winder.  Special  dials  and  hands  to  fit  any  case. 
We  also  sell  self-winding  clocks  complete  with  attractively 
designed  mission  or  mahogany  cases — fine  workmanship, 
$9.00  and  up.  Ask  for  our  free  catalog. 

You  Never  Have  To  Wind  Them 

SELF-WINDING  CLOCK  CO. 

Dept.  EE,  Grand  Rapids,  Mich. 


6 


ELECTRIC 
Self-Winding 
Movement 

FINE  TIME- 
KEEPER 

Weight  2  lbs. 
Packed  for 
Shipment 
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MURDOCK 
No.  55 


IT  IS  A  FACT 

Voluntarily  certified  by  many 
owners,  that  these  'phones  have 
displaced  sets  costing  from  two 
to  three  times  as  much. 

Fourteen  Days'  Trial 

will  convince  you.  Your  money 
back  at  once  if  they  don't  prove 
their  value.  Comparison  with 
any  other  'phones  invited. 


2,000  Ohm 
Comp  lete 
Double  Set 


3,000  ohm 
Comp  lete 
Double  Set 


$400  $500 

Our  PROMPT  service  in  supplying 
these  'phones  and  other  good  MUR- 
DOCK apparatus  is  appreciated  by 
our  old  customers.  ORDER  NOW 
for  the  best  results. 

Bulletin  19  is  yours  for  the  asking 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 
Chelsea,  Mass. 

Pacific  Coast  Representatives: 
The  Keeler  White  Co. 
221  Second  St.,  San  Francisco,  Calif. 


"The  Leader  of  Them  All" 

Thordarson's 
Flexible  Wireless 
Transformer 

Thordarson  Electric  Mfg.  Co. 
Chicago  III. 


TELEGRAPHY 

Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly,  BIG  WAGES  NOW  PAID, 
some  of  our  recent  graduates  procuring  $138.00  per  month 
to  start.  Great  opportunities  for  advancement.  Our  school 
the  oldest  and  largest — annual  enrollment  600  students. 
Endorsed  by  railway,  telegraph,  wireless  and  government  offi- 
cials. Expenses  low — chance  to  earn  part.  Catalog  free.  Write. 

DODGE'  INSTITUTE,    22nd  St,  Valparaiso,  Ind. 


{Continued  from  page  235) 

The  writer  plotted  curves  on  two  Flem- 
ing valves ;  one  with  a  cylinder  i/%  inch  in 
diameter  and  the  other  y2  inch  diameter. 
The  results  are  shown  at  Fig.  4.  During 
the  test  Eb  was  kept  at  200  volts  and  la 
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Graphs  Showing  Actual  Tests  and  Space  Cur- 
rents for  Two  Different  Audions.    Grid  in  Tube 
No.  629  Had  Twice  as  Many  Turns  as  Grid  in 
Tube  No.  632. 


was  varied  until  a  saturation  point  was 
found.  The  grid,  as  aforementioned,  is 
the  principal  element,  and  it  is  upon  this 
that  the  main  action  of  the  Audion  tube 
is  based.  The  size  or  surface  area 
depends  entirely  on  what  it  is  to  be 
used  for. 

For  instance,  if  we  desire  to  use  a 
tube  for  an  amplifier,  then  we  design 
it  so  that  a  small  charge  on  the  grid 
will  produce  a  large  effect  on  the 
plate  current.  If  we  wish  to  use  it 
as  an  oscillator  or  power  tube,  it  is 
not  necessary  or  essential  to  have  a 
large  grid,  but  it  must  be  constructed 
much  heavier  to  prevent  sagging  dur- 
ing the  pumping  and  while  it  is  in 
operation  as  an  oscillator. 

The  writer  constructed  two  tubes 
with  the  grids  as  follows:    The  grid 
in  tube  No.  629  was  made  of  .020- 
inch  nickel  wire,  wound  in  the  form 
of  a  spiral,      mcn  in  diameter,  mak- 
ing a  total  of  26  turns.    The  grid  in  No. 
632  tube  was  also  the  same  diameter,  but  it 
only  had  14  turns.    The  same  plate  spacing 
in  both  tubes  was  used.    The  results  are 


that  both  tubes  will  give  us  8  milHamperes 
of  space  current,  when  the  grid  is  free,  and 
by  giving  the  grids  a  small  negative  charge 
one  will  drop  almost  to  zero  space  current 
while  the  other  only  dropt  to  7.5  milHam- 
peres.   We  also  find  when  we  change 
the  charge  to  positive  that  it  will  in- 
crease the  lb  on  No.  629  a  great  deal 
more  than  on  the  tube  with  the  small 
grid. 

By  referring  to  the  drawing  of  the 
vacuum  pump,  Fig.  1,  the  reader  will  see 
that  it  is  constructed  entirely  of  glass, 
with  the  exception  of  the  mechanical 
pump  or  "backer."  The  backing  pump 
used  by  the  writer  is  of  the  rotary  type 
and  immersed  in  oil  to  prevent  any 
leakage  of  air.  With  it  a  vacuum  of 
from  8  to  15  mm.  of  mercury  is  readily 
obtained. 

The  Aspirator  plays  the  principal  part 
of  the  system  and  is  indicated  by  3,  4, 
5,  6,  and  it  is  with  this  apparatus  that 
we  obtain  the  highest  vacuum  known 
to-day,  which  is  very  necessary  in  prac- 
tically all  vacuum  tube  work. 

The  mercury  in  the  aspirator  is  used 
to  absorb  the  gases  which  are  generated 
by  the  bombarding  or  heating  of  the 
metal  in  the  tube  being  pumped.  The 
mercury  must  be  heated  to  the  boiling 
point  before  it  starts  its  work  of  absorp- 
tion. It  has  been  estimated  that  a  vacuum 
of  1  millionth  of  a  mm.  of  mercury  is  ob- 
tained by  the  use  of  the  aspirator. 
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Circuit  by  which  Fig.  5  is  obtained 


used  in  graph  Fig.  5.  We  can  readily  see 
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By  Using  Too  Small  a  Plate  or  Too  Short  a  Fila- 
ment in  the  Audion  We  Will  be  Limited  in  the 
Amount  of  Plate  Current  We  Can  Pass,  as  by  Re- 
ferring to  Fig.  6  We  Will  Find  a  Point  of  Saturation; 
That  is,  if  We  Raise  the  Filament  Temperature 
Still  Higher  the  Value  lb  Will  Remain  at  a  Certain 
Point. 


Connections  Used  in  Determining  Curves  of  Fig.  5. 
For  the   Rest  of  the  Curves  the  Grid  Circuit  is 
Omitted. 


Liquid  air  is  also  used  in  the  pumping 
process,  to  prevent  or  freeze  any  mercury 
vapor  which  has  not  been  condensed  on 
the  walls  of  the  aspirator  from  passing  into 
the  lamp  while  it  is  being  pumped ;  for  if 
we  should  allow  a  very  small  amount 
of  the  mercury  vapor  to  get  into  the 
tube  it  would  cause  it  to  show  a  blue 
haze,  thus  greatly  reducing  its  sensi- 
tiveness and  it  would  heat  up  con- 
siderably. 

We  will  here  describe  the  pumping 
of  tube  No.  632  in  detail :  First  the 
tube  was  sealed  on  the  pump  and  an 
electric  oven  was  placed  around  the 
tube.  The  mechanical  pump  was 
started,  the  current  turned  on  in  the 
oven  and  also  the  aspirator  heater — 
the  liquid  air  was  placed  in  a  "Ther- 
mos" bottle  and  the  bottle  was  then 
placed  outside  the  air  trap.  When 
the  heat  in  the  oven  reached  150°  C. 
the  filament  was  connected  up  to  a 
15-volt  transformer  thru  a  variable 
resistance  and  glowed  at  9  volts. 
Next  the  grid  lead  was  connected  to 
a  250-volt  D.  C.  generator  thru  a 
variable  resistance ;  the  current  was 
then  turned  on — the  tube  immediately 
filled  with  a  bright  blue  haze — in  a 
few  minutes  the  grid  began  to  get 

{Continued  on  page  266) 
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Learn  WIRELESS 

 NOW  

Enter  This  New  Field  of 
Greatest  Opportunity 


NOW  that  peace  is  here  wireless  offers  the  greatest  opportunity 
of  the  day  to  the  young  men  of  America.  The  experimental 
stage  has  passed.  Wireless  now  equals  in  importance  teleg- 
raphy and  telephony,  and  if  the  present  commercial  wireless  pro- 
gram is  carried  out,  it  may  supplant  them  by  the  end  of  1919.  It 
has  earned  its  place  among  the  great  commercial  industries  of  the 
earth.  So  great  has  been  the  development  and  growth  of  Wireless 
in  recent  years  that  there  is  now  a  tremendous  shortage  of  operators. 

Peace  Increases  Demand 
For  Wireless  Operators 

Actually  thousands  upon  thousands  of  Wireless  Operators,  In- 
spectors, Mechanics,  Electricians,  and  Radio  Draftsmen  will  be 
needed  for  permanent  "peace  time"  wireless  positions  at  bigger 
salaries  than  have  ever  before  been  paid. 

Peace  means  a  bigger  demand  for  men  in  every  branch  of  wireless 
and  is  opening  up  new  fields  of  Commercial  Wireless  activity  which 
will  fairly  revolutionize  present  methods  of  communication. 

No  Previous  Experience 
Necessary 

You  Can  Learn  Wireless  In  Ten  Weeks  In  Your  Own  Home, 
through  our  practical  home  study  wireless  course.  No  previous 
experience  or  training  is  necessary  in  order  to  become  a  Successful 
Wireless  Expert  With  our  help  you  can  quickly  qualify  for  a 
good  position  at  big  pay.  Many  of  our  students  have  secured 
positions  before  completing  the  course.  You  will  make  rapid 
progress  from  the  start  because  our  course  is  based  on  actual 
practice  and  teaches  you  what  you  will  need  to  know  to  make  a 
big  success  of  Wireless  work. 

Get  Your  Instructions  From 
the  Nation's  Capital 

(Our  Course  is  endorsed  by  U.  S.  Government  Officials.) 

The  National  Radio  Institute  headed  by  authorities  who  have 
been  closely  allied  with  government  training  of  students,  was 
established  in  1914  and  is  the  first  school  in  America  to  success- 
fully teach  Wireless  by  Mail.  The  work  is  under  the  direction  of 
J.  E.  Smith,  E.  E.,  director  of  the  Radio  Department,  Howard 
University,  and  E.  R.  Haas,  formerly  of  the  Radio  Division  of 
Yale  University. 

We  now  have  students  throughout  the  world.  Our  location  in  the 
Nation's  Capital  together  with  the  standing  of  our  officers  and 
their  wide  acquaintance  among  government  officials,  connected 
with  Wireless  activities,  place  us  in  position  to  give  our  students 
the  best  instruction  obtainable  and  to  be  of  the  utmost  help  in 
assisting  them  to  secure  good  paying  positions. 

Travel  and  See  the  World 

If  you  want  to  travel  and  see  the  world — go  to  foreign  countries, 
and  increase  your  knowledge  of  world  affairs,  Wireless  offers  you 
the  chance  of  a  lifetime.  However,  you  are  not  obliged  to  travel, 
but  may  secure  a  permanent  position  at  one  of  the  big  Land 
Stations,  Railroad,  Telegraph,  or  Steamship  companies,  if  preferred. 


Pay  as  You  Go  Along  With 
Your  Lessons 

Our  plans  of  payment  bring  a  wireless  education  within  the  reach 
of  anyone  who  desires  to  learn.  A  small  payment  down  on  our 
convenient  payment  plan,  and  small  following  payments,  enables 
you  to  earn  the  cost  of  your  tuition  while  actually  learning  to  be 
a  wireless  operator. 

Earn  up  to  $250.00 
per  Month 

In  the  short  period  of  ten  weeks  we  can  make  of  you  a  wireless 
operator,  a  man  with  a  profession,  independent,  and  not  subject 
to  the  rise  and  fall  of  wages  in  the  labor  market.  Salaries  are  as 
high  as  $250.00  per  month.  We  give  you  this  training  at  home, 
by  mail,  in  your  spare  time.  It  is  not  necessary  for  you  to  lose 
any  time  from  your  work  to  take  the  course.  Then  when  you 
have  received  your  diploma  from  us,  we  help  you  find  a  good 
position. 

FREE  INSTRUMENTS  TO 
EVERY  STUDENT 

In  addition  to  text  books,  lessons  and  personal  instruction,  we 
send  you,  while  taking  our  course,  a  Home  Practice  Set  consist- 
ing of  a  standard  sending  key  and  buzzer,  and  a  Universal  auto- 
matic wireless  transmitting  and  receiving  set.  These  instruments 
are  free  to  every  student.  No  other  school  can  offer  you  what 
we  do. 

Announcement  -  - 
Opening  of  Norfolk  School 

The  demand  for  our  Course  has  grown  to  such  an  extent  that  we  are  now 
preparing  to  open  a  school  in  Norfolk,  Va.,  which  will  be  under  the 
management  of  Mr.  A.  H.  Van  Nostand,  Radio  Inspector  of  the  Third 
Radio  District. 


FREE 


Our  booklet,  "WIRELESS,  the  Opportunity  of  To- 
day", gives  you  complete  information  in  regard  to  our 
course,  the  quick  and  easy  methods  by  which  you  can 
master  wireless  and  other  important  facts  you  should 
know.  It  is  free.  Just  mail  the  coupon.  No  obliga- 
tion whatever  on  your  part. 


r 


.1 


—  —MAIL  THIS  COUPON  TODAY—  — -  —  —  —  . 

NATIONAL  RADIO  INSTITUTE 
Department  77,  Washington,  D.  C. 

Send  me,  free  of  charge,  your  booklet,  "Wireless,  the  Opportunity  of 
Today,"  with  full  particulars  regarding  your  famous  10  weeks  Home 
Study  Course,  and  your  Special  Free  Instrument  Offer. 


Name 


Address 
Town    . . 
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Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 

The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four  feet 
of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly  fin- 
ished wood  base,  and  three  nickel  plated  binding 
posts  are  so  connected  that  the  set  may  be  used  for 
rive  different  purposes. 

List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery  and 

Cord   $3.24 

Weighs  4  lbs.  packed. 
Price  does  not  include  postage. 

U  fTC^^\    Combination  Practice  Set  for  Learning  the  Morse  and  Continental 
1*1  t3VU  Visual  and  Audible  Codes 

This  outfit  is  the  only  reliable  instrument  which  will 
enable  students  to  become  proficient  operators  in  the 
U.  S.  Naval  Service,  because  it  is  equipped  with  a 
buzzer  and  miniature  lamp  enabling  the  user  to  master 
both  the  visual  and  audible  signals  quickly. 

List  No.  52 — Practice  Set  with  Red  Seal  Battery 
and  Cord   $4.05 

Weighs  4  lbs.  packed.  Price  does  not  include  postage. 


MESCO  RADIO  BUZZER 

This  buzzer  maintains  a  constant  note  and  is  recommended  as 
an  exciter  for  checking  wavemeters  where  pure  note  and  ample 
energy  are  required. 

It  consists  of  practically  a  closed  circuit  field  of  low  reluct- 
ance, having  a  steel  armature  to  which  is  riveted  a  strap 
supporting  a  movable  contact.  The  armature  tension  is  adjust- 
able by  means  of  a  screw  with  a  milled  head  large  enough  to  be 
easily  and  permanently  adjusted  with  the  fingers.  The  stationary 
contact  is  adjusted  by  means  of  a  similar  screw.  The  magnet 
coils  are  connected  in  series  with  a  total  D.  C.  resistance  of  3.9 
ohms.  Shunted  across  these  coils  is  a  resistance  having  a  D.  C. 
value  of  3  ohms.  This  shunt  eliminates  all  sparking  such  as 
occurs  at  the  break  on  ordinary  radio  buzzers  and  the  energy 
saved  thereby  is  transferred  into  any  oscillating  circuit  con- 
nected to  it.  the  result  being  that  this  buzzer  as  constructed 
radiates  five  times  more  energy  than  any  other  existing  type.  All  connecting  wires  liable  to  be 
broken  are  eliminated.  Contacts  are  of  genuine  platinum,  which  is  essential  in  order  to  maintain  a 
constant  note.    The  parts  are  mounted  on  a  Condensate  base  to  insure  constancy  in  operation. 

Diameter  2  in.,  height  1%  in.    The  cap  is  attached  to  the  base  by  a  bayonet  joint. 
List  No.  Price 
55    Mesco  Radio  Buzzer  $2.05 

We  carry  a  Large  and  Complete  Line  of  Standard  Wireless  Material  Recognized 
by  Experts  as  such  with  Competent  Experienced  Wireless  Attendants  in  Charge 

Send  for  the  New  Edition  of  Our  Catalog  W28 

It  is  pocket  size,  contains  264  pages,  with  over  1,000  illustrations,  and  describes  in  plain,  clear 
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By  C.  Murray 

{Continued  from  page  264) 

red  hot,  and  soon  the  haze  could  only  be 
seen  close  to  the  grid.  Then  I  changed 
over  on  the  plate  lead  and  worked  it  a  while 
the  same  way  as  the  grid,  until  it  became 
red  hot.  Then  I  went  back  to  the  grid  and 
finished  it  up.  I  shifted  to  the  plate  again, 
which  had  a  slight  haze  on  it,  so  I  left  it 
on  till  it  was  "clear."  Then  I  connected  the 
plate  and  grid  together  and  heated  them 
with  the  250-volt  generator  for  five  min- 
utes. 

I  turned  off  the  oven  and  removed  it  and 
allowed  the  tube  to  cool.  After  it  was  cold 
I  glowed  the  filament  at  7.5  volts  and  con  - 
nected  the  D.  C.  generator  to  the  plate  lead 
— it  became  red  hot  and  was  clear,  so  I 
sealed  it  off  the  pump  with  a  blow  torch. 
This  completes  the  pumping  of  the  Audion 
or  three-element  detector. 

The  pumping  of  the  Audion  in  this  way 
is  very  necessary,  especially  one  on  which 
we  are  going  to  use  a  "B"  battery  of  100 
volts  or  more — for  instance,  the  power  tube, 
which  requires  at  least  200  volts  before  it 
will  give  much  of  an  output. 

Next  we  have  the  glowing  or  aging  of 
the  filament,  which  stabilizes  the  action  of 
the  filament.  It  allows  the  coating  of  the 
platinum  filament  to  firmly  fix  itself  to  the 
platinum  and  also  burns  away  any  of  the 
remaining  gases  which  might  be  in  the  tube. 
I  trust  the  readers  can  understand  how  their 
vacuum  tubes  are  constructed  after  reading 
the  foregoing. 


©sas  ©E&        C  | 

By  Elliott  A.  White 

{Continued  from  page  234) 

for  alternating  current  operation  is  the 
rheostat  or  potentiometer  R2,  and  the  large 
capacity  condenser  C4.  The  rheostat  has  a 
resistance  of  8 — 10  ohms,  or  other  value  so 
long  as  it  is  not  too  high,  nor  so  low  as  to 
draw  too  much  current ;  connections  are 
made  to  the  two  ends,  with  a  movable  con- 
tact covering  all  points.  The  condenser  C4 
is  made  of  6  or  8  discarded  telephone 
condensers  (1  or  2  mfds.  each,  thoroly 
tested  for  short  circuits  and  leaks)  with  a 
total  capacity  of  8 — 12  mfds.,  the  higher  the 
better,  around  that  figure.  R3  is  the  usual 
filament  rheostat  if  one  is  necessary,  altho 
it  is  best  to  design  any  set  with  as  few  and 
as  "fool  proof"  adjustments  as  possible.  A 
fixt  condenser  of  .015  mfd.,  or  less  may  be 
bridged  across  the  'phones,  tho  it  is  not  in- 
dispensable. A  rheostat  R4  may  be  added 
for  the  rectifier  filaments,  and  numerous 
other  modifications  and  improvements  will 
suggest  themselves.  It  is  theoretically  pos- 
sible to  have  only  one  rectifier  tube,  but  it 
might  be  noisy,  and  I  should  want  to  try  it 
before  recommending  it. 

The  operation  is  simplicity  itself.  The 
stept-down  A.  C.  heats  the  filaments  in  the 
usual  way  and  has  been  employed  for  this 
purpose  before.  Cheap  bell-ringing  trans-" 
formers  can  be  used  here  just  as  well  as 
winding  a  special  transformer.  The  new 
stunt,  however,  lies  in  using  the  rectified 
A.  C.  for  the  "plate."  This  method  has  al- 
ready been  used  for  transmitter  oscillators 
where  the  noise  was  not  prohibitive,  and 
even  then  a  high  frequency  of  2,000  was 
provided.  But  it  works  very  well  on  re- 
ceiving tubes,  even  on  the  usual  60-cycle 
house-lighting  circuits,  if  proper  precau- 
tions are  taken.  (It  is  only  a  natural  step 
from  the  receiving  set  here  described  to  an 
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undamped  wave  radiotelegraph  or  radio- 
telephone transmitter,  operated  from  the 
handiest  lamp  receptacle.)  It  will  be  seen 
that  the  rectifier  tubes  will  pass  current  in 
only  one  direction,  that  is  from  plate  to 
filament,  so  that  during  each  half-cycle  the 
current  from  one-half  of  the  winding  T3 
T4,  charges  the  condenser  C4 ;  the  side  of 
the  condenser  towards  the  high  voltage 
winding  being  always  negative,  and  that  to- 
wards the  low  voltage  winding  always  posi- 
tive, as  indicated  in  the  figure.  It  is  on  ac- 
count of  the  polarity  of  the  condenser,  that 
separate  windings  T2  and  T5  T6  must  be 
provided  for  the  filaments  of  detector  and 
rectifiers.  The  charge  accumulates  on  the 
condenser  C4  as  available  D.  C.  (voltage 
equal  to  half  that  of  winding  T3  T4)  and 
will  make  a  hot  snappy  spark  if  the  con- 
denser is  short-circuited.  The  need  of  the 
large  capacity  for  C4  is  to  keep  up  the  po- 
tential when  current  is  drawn  off  for  the 
detector  circuits,  and  to  reduce  the  pulsa- 
tions from  the  60-cycle  A.  C.  The  only  ad- 
justment necessary  is  to  locate  the  lever  H 
of  rheostat  R2  at  a  point  on  the  resistance, 
placed  across  the  filament,  where  the  hum 
is  balanced  out,  an  adjustment  which  has 
to  be  made  only  once.  It  is  obvious  that 
the  whole  apparatus  is  extremely  simple, 
as  the  opening  or  closing  of  main  switch  S 
(with  fuses  fT  to  protect  the  transformer) 
controls  all  circuits.  In  the  hook-up  indi- 
cated in  the  figure,  the  only  adjustments  in 
tuning  are  of  the  inductances,  coupling  and 
condensers  in  the  antenna  and  secondary, 
that  is,  LI  (CI)  L2  C2  and  coupling  be- 
tween LI  L2,  which  is  delicate.  Amplifiers 
may  be  added  and  operated  from  the  same 
windings.  My  set  oscillates  "like  a  bird" 
on  any  setting. 

With  low  vacuum  tubes  it  might  be  nec- 
essary to  provide  for  adjustment  of  the 
plate  voltage  as  these  tubes  are  sensitive 
but  critical  i  1  _djustment,  and  this  can  be 
done  either  by  winding  T3  T4  to  a  higher 
voltage  than  ordinarily  needed  and  cutting 
it  down  to  the  proper  point  by  means  of  a 
variable  high  resistance  in  series  with  the 
'phones  (a  potentiometer  across  C4  would 
discharge  the  condenser)  ;  or  by  means  of 
variable  taps  on  the  transformer.  In  case 
bell-ringing  transformers  are  used  for  T2 
and  T5  T6,  the  latter  having  no  tap  in  the 
middle,  a  rheostat  may  be  bridged  across 
the  whole  winding  and  the  lever  adjusted 
as  in  the  case  of  R2  H. 

My  experience  has  been  that  the  ad- 
justment of  the  rheostat  or  potentiometer 
R2  H,  will  cut  out  almost  all  the  hum  of 
ths  phones  in  receiving,  but  in  case  local 
conditions  produce  "cross*  talk"  in  some 
other  experimenter's  outfit,  he  will  find  that 
by  proper  insulating  or  grounding  or  bal- 
ancing of  transformer  core,  case,  and  wind- 
ings, or  by  reversing  the  supply  leads  where 
the  house  wiring  is  grounded  on  one  side, 
he  can  get  rid  of  any  objectional  noise. 

In  making  my  transformer  out  of  an  old 
burnt-out  1  KW  pole  transformer  core,  I 
found  that  putting  the  whole  transformer 
core  and  windings  back  in  the  iron  case  was 
advantageous  in  keeping  induction  from  the 
core  away  from  the  rest  of  the  set.  The 
entire  rectifier  and  associated  apparatus 
should  be  kept  several  feet  away  from  the 
receiving  set,  and  all  leads  kept  short, 
straight  and  separate,  as  in  any  other  ship- 
shape and  efficient  outfit.  Bell-ringing 
transformers,  if  used,  should  have  metal 
containing  cases.  The  most  important  thing 
in  using  alternating  current  in  this  way, 
however,  is  care  in  the  tuning  adjustments, 
as  there  are  certain  critical  adjustments 
which  will  make  the  set  "howl"  on  account 
of  audible  beats  between  local  audio-fre- 
quency beats  and  the  60-cycle  alternations, 
besides  other  causes.  For  example,  I  find 
that  in  my  set,  keeping  within  "regions  of 
silence"  from  interference  depends  largely 
on  exact  coupling,  and  that  I  have  to  keep 
L2  above  a  minimum  amount,  and  to  keep 
C2  at  a  small  capacity — under  .00025  mfd., 


ELECTRICAL  EXPERIMENTER 


267 


"MATCHED  TONE" 


"Superior 
Set 

2000  ohms 


PRICE 

$6.00 


Brandes  Wireless  Headsets 

are  famous  for  their  extremely  clear,  sharp  tone — 
which  is  absolutely  essential  for  reading  very  faint 
signals. 

We  achieve  this  by  correct  design,  and  by  careful  matching 
of  tone  in  both  receivers  in  the  set. 

This  eliminates  confusion  to  the  ear  which  would  be  present 
if  the  harmonics  of  both  receivers  were  unlike. 

THREE  TYPES 


NAVY  TRANS-ATLANTIC 
$14  $10 
Sold  Under  Money-Back  Guarantee 
Send  4c  stamps   for   Catalogue  E 


SUPERIOR 
$6 


C.  BRANDES,  Inc. 

Wireless  Receiver  Specialists 
ROOM  814  32  UNION   SQUARE  NEW  YORK  CITY 


YOU  NEED  THESE  REMARKABLE  BOOKS 

No.  6.     Experimental  Wireless  Construction 

An  up-to-date  book  explaining  in  detail  with  Working 
drawings  how  to  build  your  own  wireless  apparatus,  both 
sending  and  receiving,  how  to  erect  the  aerial,  connect  and 
operate.     86  pages  93  illustrations. 

No.  5.    Wireless  Construction  and  Installation  for 
Beginners 

Describes  in  detail  with  working  drawings  how  any 
handy  boy  can  make  his  own  apparatus  at  lowest  possible 
cost.  Describes  simpler  and  cheaper  apparatus  than  No. 
6  Book.     73  pages  67  illustrations. 

No.  3.    Lessons  in  Wireless  Telegraphy 

Explains  in  detail  the  principles  and  apparatus  for  wireless  so  that  you  can 
understand  them.    Everything  from  aerials  to  end  losses  and  Audions. 

Price  25  cents  each,  Postpaid  Anywhere 

You  will  never  buy  as  much  for  25  cents  again. 
Send  now  before   these  editions  are  exhausted. 

COLE  &  MORGAN,  Inc.,  Publishers 
19  Park  Place  New  York  City 


COLE  &  MORGAN 


Whatever  is  worth  doing, 
Is  worth  doing  well 


Use  Bunnell  Parts 

Sold  by  all  Dealers 


Catalog  No.  40  E  now  ready 

J.  H.  BUNNELL  &  CO. 

32  Park  Place      New  York  City,  N.  Y. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


268 


ELECTRICAL  EXPERIMENTER 


-y  V         July,  1919 


Greatest  Demand  Ever  Known 
for  Wireless  Operators 

Our  20  weeks  correspondence 
course  qualifies  you  for  fine  posi- 
tions. 

All  Apparatus  and  Texl  Books  Free 

25  Per  cent  of  all  tuition  pay- 
ments credited  to  our  PROFIT 
SHARING  PLAN  for  benefit 
of  all  students  completing  the 
course.  Our  illustrated  booklet 
explains  and  will  be  mailed  on 
request. 

SERVICE  RADIO  SCHOOL 

Largest  Radio  School  in  America 
Dept.  E,  900-2  Pa.  Are.  Washington,  D.  C 


FOUR  FAMOUS  BOOKS 


Wireless  Course  in  20 
Lessons 

By  S.  Gernsback,  A.  Lescarboura  and 
H.  W.  Secor.    E.  E. 

A.  course  that  tells  you  everything 
you  can  possibly  want  to  know  about 
"Wireless".  The  mysteries  of  "Wire- 
less" are  unfolded  to  you  by  the 
"use  of  such  simple  language  so  skill- 
fully used  that  of  necessity  you  must 
understand  every  word.  The  subject 
is  not  treated  superficially,  however, 
for  there  is  a  whole  lesson  devoted 
to  the  Theory  and  Mathematics  of 
this    epoch   marking  subject. 

Size  of  book  Is  7  x  lO'/i  In.,  160 
pages,  350  Illustrations,   30  tables. 
Flexible  cloth   cover.. ..per  copy  $.50 

Stiff  cloth  cover  per  copy  1.00 

Postpaid 


Experimental  Elec- 
tricity Course  in  20 
Lessons 

ByS.  Gernsbackand  H.  W.  Secor.  E.E. 

A  Course  of  the  theory  and  prac- 
tice of  Electricity  for  the  Experi- 
menters. This  is  undoubtedly  one 
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or  in  the  lower  half  of  the  scale  on  my 
small  standard  variable  condenser.  But  I 
have  not  found  the  slightest  difficulty  in 
getting  any  desired  adjustment  of  tuning 
or  selectivity  without  starting  "cross  talk." 
A  little  practise  is  all  that  is  necessary  to 
make  the  set  seem  as  silent  as  with  direct 
current.  Even  if  a  faint  hum  still  remains, 
it  is  never  noticeable  when  fair  signals  are 
coming  in,  especially  inasmuch  as  the  A.  C. 
hum  is  so  low  pitched  compared  with  the 
signals,  and  quickly  forgotten,  like  the 
scratch  of  a  good  phonograph.  If  anyone 
is  unable  to  duplicate  these  results,  it  is 
his  own  fault.  Of  course  a  storage  battery 
may  be  used  for  the  filament,  with  rectified 
A.  C.  for  the  plate ;  or  dry  cells  for  the 
plate  and  a  toy  transformer  for  the  fila- 
ment. 

This  use  of  A.  C.  avoids  all  the  bother 
and  expense  of  storage  batteries  that  cost 
much  and  require  constant  care  and  re- 
charging; and  of  innumerable  "plate"  cells 
that  cost  a  fortune  now  and  last  but  a  short 
time.  The  complete  outfit  can  be  constructed 
for  the  price  of  one  "plate"  battery  renewal. 
I  believe  it  to  be  the  simplest  and  cheapest 
"stunt"  yet. 


""Hell®  I£tiflS'©peS) 

By  Charles  M.  Ripley 

{Continued  from  page  263) 


the  naval  radio  operator  in  Washington 
presses  the  key  of  his  telegraphic  instru- 
ments he  PULLS  THE  TRIGGER.  An 
instant  later  the  effect  is  noted  on  the  in- 
struments and  apparatus  at  *h  New  Bruns- 
wick station  180  miles  distat.:. 

The  tiny  electrical  impulse  from  Wash- 
ington is  used  to  strengthen  the  magnetism 
inside  the  wonderful  new  magnetic  ampli- 
fier; and  this,  within  the  very  same  instant, 
releases  the  strange  energy  waiting  inside 
the  throbbing  breast  of  the  H.  F.  Alter- 
nator ;  and  then,  out  on  the  high  spun  an- 
tennae flashes  the  AMPLIFIED  dots  and 
dashes  which  express  the  will  of  the  Ameri- 
can people  to  a  listening  world.  So  the 
magnetic  amplifier  receives  minute  impulses 
and  permits  terrific  electric  surges  to  enter 
the  ether. 

No  device  has  ever  equalled  it  for  clear 
enunciation.  There  is  a  sharp  staccato 
note  to  its  messages.  One  way  of  express- 
ing its  achievement  is,  "New  Brunswick 
does  not  slur  its  words." 

Multiple  Tuned  Antennae. 

A  radio  station  without  tuned  antennae 
would  be  as  short  range  an  instrument  as 
a  violin  without  its  "box"  or  a  piano  minus 
its  sounding  board.  The  volume  of  sound 
in  each  of  these  instruments  is  considerably 
augmented  by  their  resonant  wooden  at- 
tachments, and  so  they  can  be  heard  at 
greater  distances. 

Just  so  the  tuning  of  wireless  antennae 
makes  them  "electrically  resonant"  with  the 
vibrations,  and  augments  the  stations' 
powers  of  transmission. 

But  tuning  does  more  than  augment — it 
also  refines  the  vibrations.  The  best  com- 
parison perhaps  is  that  of  an  organ  pipe. 

Analogy  ot  the  Organ  Pipe. 

One  refinement  possest  by  the  organ  over 
practically  every  other  musical  instrument 
is  that  EACH  TONE  is  provided  with  its 
own  individual  resonating  pipe — separate 
and  distinct.  Since  the  length  of  the  pipe 
is  just  Ya  the  wave-length  of  its  tone,  jt 
resonates  only  the  pure  tone  desired.  This 
refines  the  duality  of  the  tone,  as  well  as 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertiset  s. 


July,  1919 


ELECTRICAL  EXPERIMENTER 


269 


Telephone  line 
from  Washington 


tiow  Secretory  Donie/s  yoice  was  transmitted  e/ectri catty  tot  tie  U.S.  5. 
u  George  Washington" 


Chart-Diagram  Showing  the  Radio  Circuits  at  the  New  Brunswick  Station, 
from  Which  Radio-Telegraphic  and  Telephonic  Communication  with  Europe 

is  Carried  On. 


was  caught 
up  by  our 
bodies  and 
discharged 
from  our 
shoe  nails 
into  the 
ground.  As 
an  experi- 
ment one  of 
u  s  stooped 
over  to 
touch  the 
ground  and 
r  e  c  e  i  v  e  d 
even  a 
s  t  ronger 
shock  than 
formerly 
when  he 
stept  out  of 
the  automo- 
b  i  1  e  that 
morning ! 

As  we  sped 
c  i  t  y  war  d, 
we  looked 
back  and 
marveled  in 
mental  per- 
spective : 

A  spark- 
less,  arcless, 
no  i  s e  1  e s s , 
wireless  of 
six  times  the 
earlier  effi- 
c  i  e  n  c  y;  a 
clearer  qual- 
i  t  y  ;  com- 
plete radio 
silence  be- 
tween its 
radio  im- 
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amplifies  its   volume   very  markedly. 

And  just  so  the  tuned  antennae  of  a 
wireless  station  both  purify  as  well  as 
amplify  the  particular  tone  or  vibratory  fre- 
quency of  the  station's  generator.  Or  put- 
ting it  another  way,  the  wires  of  the  an- 
tennae are  given  electrical  characteristics 
so  that  they  "tingle"  or  "vibrate"  electric- 
ally, in  tune  only  with  the  particular  vibra- 
tions set  up  by  the  one  high  frequency 
alternator  in  the  station,  and  with  no  other. 

Mr.  E.  F.  W.  Alexanderson  explained 
the  achievements  of  multiple  tuned  an- 
tennae as  follows : 

"Speaking  in  the  simile  of  the  organ  pipe 
the  action  of  the  multiple-tuned  antennae 
may  be  explained  as  follows: 

"Whereas,  in  all  previous  systems  the 
antennae  may  be  likened  to  a  single  organ 
pipe,  the  multiple  tuned  antennae  is  six 
organ  pipes  tuned  to  the  same  pitch  and 
sounded  simultaneously  in  such  a  way  that 
the  combined  sound  is  six  times  as  strong 
as  the  sound  emitted  by  each  pipe.  While 
it  takes  six  times  as  much  power  to  blow 
the  six  pipes  as  one  pipe,  the  greatly  in- 
creased efficiency  of  the  new  system  is 
realized  by  the  fact  that  it  would  require 
36  times  as  much  power  to  blow  one  pine 
so  strongly  that  it  would  emit  a  sound 
equally  strong  as  the  combination  of  the  six 
pipes." 

The  six  fanciful  organ  pipes  are  large 
"tuning  coils,"  and  as  a  happy  by-product 
of  their  action  they  also  serve  as  lightning 
arresters.  In  the  accompanying  illustrations 
these  antenna  tuning  coils  are  clearly 
shown,  as  well  as  their  relation  to  the  an- 
tenna. One  end  of  each  tuning  coil  is  con- 
nected to  earth. 


Our  Heels  Spark. 

It  was  dark  when  we  left  the  station,  but 
there  were  two  more  surprises  in  store  for 
me.  As  we  walked  toward  the  automobile 
under  the  antennae,  we  in  the  rear  were 
astonished  to  see  brilliant  sparks  leap  from 
the  heels  of  those  in  front.  The  experts 
explained  that  the  electricity  from  the  air 
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AudioIron 

30  CELL;45  VOLT,  B  BATTERY 


No  100 


Audiotron  B  Battery.  Thirty  large 
cells — not  flashlight  size — sealed  in 
moisture  proof.  Eight  taps  to  binding 
posts.  Tests  full  45  volts.  Guaran- 
teed one  year.    Price  $6.00  delivered. 


AUDIOTRON  VACUUM  TUBE  PANEL 

Panel  full  XX  Grade  Conti- 
nental Bakelite  Dielects.  Steel 
cut  and  whitened  engraving.  All 
metal  parts  heavily  nickeled. 
Switches  for  double  filament 
tubes  and  arc  or  spark  recep- 
tion. New  type  Back  mounted 
smooth  running  rheostat.  Panel 
also  furnished  in  maple  with 
imitation  black  bakelite  finish. 

No.  8B.     Full  Bakeline  panel  assembled  $15.00 

No.  8BP.     Complete  set  of  parts   12.00 

No.  8W.     Wood  panel  complete   12.50 

No.  8WP.     Complete  set  of  parts   10.00 

Send  cash  with  order  and  save  all  delivery  charges.  Dealers:  write  for  proposition 

AUDIOTRON  SALES  CO.,  311  Lick  Bldg.,  San  Francisco 


Type  800 
Balanced  Variable 
C  o  n  d.  Supplied  in 
three  sizes.  Un- 
mounted or  mounted 
in  nickeled  metal  case 
for  use  with  oil  or 
other  liquid  dielectrics 


MODERN  DESIGN 
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CLAPP-EASTHAM  CO. 
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LyU\-/I\.  O  Wireless  &  Electrical 


Catalog  is  now  as  it  always  has  been,  the  largest  and  most 
complete  and  dependable  Wireless  Catalog  published.  Mailed 
for  12c  in  stamps  or  coin  which  may  be  deducted  on  first  order 
of  one  dollar.  Catalog  not  sent  otherwise.  This  catalog  costs  us 
twice  the  price  of  other  catalogs. 

Everything  in  wireless  worth  while  is  listed  in  this  catalog.  The  experienced  amateur  will  tell 
you  to  see  our  catalog  before  buying.  You  are  thereby  insured  against  an  unwise  purchase.  It 
is  the  Beacon  Light  to  guide  you  right  in  the  selection  of  your  wireless  apparatus.  No  bigger  or 
better  values  are  obtainable  elsewhere.    Send  for  revised  price  list.     It  is  yours  for  the  asking. 
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pulses  or  immense  power;  yet  small  inter- 
ference with  other  sending  stations ;  send- 
ing 20  words  per  minute  regularly  and 
90  words  in  test!  Surely  it  is  a  privilege 
to  live  in  the  20th  century  and  to  learn 
about  these  things  while  in  the  making — for 
many  things  are  more  interesting  in  their 
development  than  when  fully  grown  to  a 
lusty  manhood. 

That  night  the  discussion  of  the  day's 
visit  opened  up  a  great  vision  to  us.  A 
message  cabled  from  New  York  to  Queens- 
town  goes  to  Queenstown  only;  but  when 
the  wireless  flashes  a  message  from  New 
Brunswick  it  goes  to  every  point  of  the 
globe  simultaneously !  And  when  we  heard 
that  it  only  costs  $30,000  per  year  for  power 
to  send  words  to  a  thousand  wireless  re- 


THE  CALL  OF  W  DOUBLE  I 

(Mr.  Webster  is  a  wireless  operator  at 
the  U.  S.  Naval  Radio  Station,  New  Bruns- 
wick, N.  J.,  the  most  powerful  radio  station 
in  the  United  States.) 

THE  winter  sun  has  settled, 
Darkness  is  creeping  near; 
The  moon  slips  behind  a  cold  black 
cloud, 

Denying  the  world  of  his  cheer. 
A  sentry  stands  faithful  to  duty, 

As  out  through  the  limitless  sky 
Crashes  the  call  from  Loyal  America, 

The  call  of  W  double  I. 
It  speaks  and  the  whole  world  listens, 

And  in  the  far-off  city  of  Rome 
A  happy  American  sailor 

Hears  the  call  of  his  Home,  Sweet  Home. 
It  comes  to  the  listening  German, 

As  the  Eagle's  own  warning  cry, 
And  he  shudders  as  he  hears  that  warning, 

The  call  of  W  double  I. 
The  Frenchman  hears  and  is  comforted, 

For  he  knows  that  it  speaks  with  power ; 
He  knows  that  aid  is  coming, 

Though  he  knows  not  the  day  nor  hour. 
The  load  on  his  heart  is  lighter 

As  he  settles  back  with  a  sigh ; 
It  comes  to  his  ear  as  music, 

The  call  of  W  double  I. 
Out  on  the  wind-swept  ocean 

The  sailor  hears  the  call ; 
He  knows  it  comes  from  America, 

The  grandest  land  of  all. 
He  grasps  its  high-pitched  music 

As  it  crashes  through  the  sky, 
'Tis  to  him  as  the  song  of  the  angels, 

The  call  of  W  double  I. 
In  distant  cold  Alaska 

A  soldier's  eyes  grow  bright 
As  he  murmurs,  "Yep,  that's  him  calling, 

And  he's  coming  good  to-night." 
And  he  sits  and  listens  closely, 

With  that  stern  look  in  his  eye, 
For  he  knows  'tis  the  voice  of  Old  Glory, 

The  call  of  W  double  I. 
The  moon  comes  out  from  his  hiding, 

And  smiles  his  praising  cheer, 
On  the  land  of  Free  America, 

Whose  call  he,  too,  must  hear. 
The  clouds  roll  away  to  the  southward, 

The  stars  peep  down  from  the  sky, 
And  the  whole  world  stops  to  listen 

To  the  call  of  W  double  I. 

— H.  R.  Webster,  U.  S.  N. 
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ceiving  stations — then  the  possibilities  of 
wireless  in  the  future  seemed  to  expand 
without  limit.  Here  is  the  point :  One 
word  from  New  Brunswick  to  all  the  world 
costs — well — ask  Uncle  Sam  !  One  word 
from  New  York  to  Queenstown  only,  costs 
25  cents  by  cable. 

As  a  whole,  it  may  be  said  that  the  possi- 
bilities for  extension  of  radio  as  a  system 
of  world  communication  have  barely  been 
touched  upon,  but  the  radio  technique  has 
now  reached  the  point  where  it  needs  only 
capital  and  business  initiative  to  duplicate 
and  exceed  in  speed,  accuracy  and  economy 
the  trans-oceanic  cable  traffic ;  and  for  each 
sender  to  extend  the  service  to  all  parts  of 


July,  1919 


ELECTRICAL  EXPERIMENTER 


271 


Leant  Electricity 


the  globe  requires  merely  receiving  stations. 

New  sending  stations  equalling  New 
Brunswick  in  power  would  require  about  a 
half  million  dollars  to  construct  and  equip. 

Receiving  sets  of  a  very  high  grade  type 
can  be  purchased  for  less  than  $100  and 
can  be  installed  on  a  table,  indoors.  Mes- 
sages can  be  sent  from  20  to  90  words  per 
minute;  and  with  a  station  operating  over 
90  per  cent,  of  the  time,  SOMEONE  is 
going  to  make  a  fortune.  Or,  not  thinking 
along  mercenary  lines  alone,  why  couldn't 
great  news  gathering  syndicates  have  their 
own  wireless  systems ;  or  other  corpora- 
tions with  world-wide  interests  might  have 
their  own  private  plants.  Perhaps  the  idea 
of  John  Wanamaker  with  his  private  wire- 
less stations  may  be  the  forerunner  of  a 
series  of  "jitney"  wireless  systems  by  the 
thousands.  Who  can  tell  in  these  early- 
days  along  what  lines  the  development  will 
take  place? 

President  Wilson's  Ship  Fitted  With  Radiophone 

When  the  George  Washington  cleared  for 
Brest  she  had  installed  in  her  wireless  room 
a  telephone  transmitter  which  permitted  the 
President  to  hold  wireless  conversation  with 
the  Navy  radio  station  at  New  Brunswick, 
N.  J.,  and  with  Washington  direct.  This 
was  made  possible  by  the  use  of  the  Gen- 
eral Electric  Company's  apparatus  designed 
by  Ernest  F.  W.  Alexanderson. 

Wireless  telephone  messages  were  sent 
by  this  apparatus  to  the  President  thruout 
his  last  voyage  to  France,  but  the  steamship 
was  not  fitted  with  the  same  apparatus  and 
he  could  not  reply  in  kind.  Recent  ex- 
perimental work,  however,  perfected  the 
answering  facilities,  and  thus  made  it  pos- 
sible for  the  President  to  "talk  back"  to 
his  Washington  governmental  associates. 


tKe  Trees 

By  Major  General  George  O.  Squier 

{Continued  from  page  204) 


another  tree-antenna,  and  automatic  ally  re- 
turned to  the  sender  on  a  wire  system,  thus 
making  the  complete  circuit.  Illustrated  at 
Fig.  6. 

Long  distance  reception  on  any  wave 
length  from  all  the  larger  European  sta- 
tions and  from  our  ships  at  sea  was  easily 
accomplished  and  traffic  copied  on  a  twenty- 
four  hour  schedule  by  the  regular  enlisted 
operators  of  the  Signal  Corps.  A  small 
portable  house  serving  as  a  field  laboratory 
was  erected  in  the  midst  of  the  forest  area 
on  Grant  Road,  Washington,  D.  C,  between 
the  Bureau  of  Standards  and  Chevy  Chase, 
Maryland  (see  accompanying  illustration), 
and  here  was  assembled  a  collection  of  the 
most  efficient  vacuum  tube  amplifiers  de- 
veloped to  date  by  the  Signal  Corps  of  the 
Army,  the  Navy,  the  British  and  the  French, 
and  of  commercial  radio  firms  in  the  United 
States.  With  these  unusual  facilities  it  was 
a  matter  of  a  few  days  to  test  out,  at  least 
in  a  superficial  manner,  a  large  number  of 
proposed  arrangements  using  trees  as  the 
antennae. 

Fig.  7  shows  how  a  number  of  trees  can 
be  connected  up  to  give  the  effect  of  one 
large  antenna. 

In  France  officers  of  the  Signal  Corps, 
by  the  simple  device  of  driving  a  spike  into 
a  tree-trunk  to  which  to  connect  the  audion 
set  which  wireless  operators  use  to  magnify 
the  dot  and  dash  little  sounds  which  make 
up  wireless  messages,  found  it  was  possible 
to  "listen  in"  on  communications  between 
German  airplanes  and  the  German  lines. 
Messages  were  thus  intercepted  in  spots 
into  which  it  would  have  been  impossible 
to  transport  a  field  wireless  apparatus.  See 
Fig.  8. 


Thousands  of  Electrical  experts  are  needed  now.  Come  to  the  great 
shops  of  Coyne  and  let  us  train  you  quickly  by  our  sure  practical  way 
backed  by  20  years  of  success. 

Earn  $125  to  $300  a  Month 

Come  to  Coyne  where  experts  train 
you  on  the  actual  apparatus.  You  work 
on  everything  from  the  simple  bell  to 
the  mighty  Generators,  Electrical  Loco- 
motives and  Power  Plants.  Everything 
to  make  you  a  Master  Electrician. 
Look  at  the  picture  taken  from  life  in 
our  shops. 

Become  an  Expert  in  Zl/z  Months 

No  need  of  taking  1  to  4  years  to  be- 
come an  expert.   We  have  proved  this 
in  thousands  of  cases.     We  are  the  only  school 
teaching  by  the  original   Coyne   methods,  which 
means  no  books,  no  classes — all  practical  training. 

Earn  Your  Way. 

a  part  or  all  his  expenses 

Bennett  W.  Cooke,  Director 

COYNE  TRADE  AND  ENGINEERING  SCHOOLS  | 

Dept.  27,  39-51  E.  Illinois  Street 
CHICAGO,  ILL. 


LEARN  DRAFTING 

The  country  needs  hundreds  of  skilled  Drafts- 
men in  all  lines  at  big  salaries. 

Coyne  is  the  only  school  in  the  country  that 
gives  you  the  advantages  of  big  shops  full  of  con- 
struction and  machinery.  This  makes  our  drafting 
courses  practical,  just  like  the  job  you'll  have  when 
you  graduate.    You  can't  get  this  in  any  other  school. 

WE  TEACH  ELECTRICITY,  DRAFTING, 
MOTION  PICTURE  OPERATING  AND  PLUMBING 

We  teach  all  these  professions  in  such  a  thorough, 
practical  way  that  when  you  finish  you  can  step 
right  into  a  position  of  responsibility  and  big  pay. 

Fill  out  the  coupon  now  and  send  it  for  our  big 
free  book  of  information.    It  tells  what  others  are 
doing  and  have  done,  what  you  can  do. 
Be  sure  and  check  the  trade  thatjinterests  you.    Do  it  now. 


Our  employment  department  will 
help  every  ambitious  man  to  earn 
-without  charge. 


COYNE  SCHOOLS 
Dept.  27,  39-51  E.  Illinois  St. 
CHICAGO,  ILL. 

Please  send  me  that  big  free  book. 
I'm  interested  in: 

[]  Electricity  []  Drafting  []  Plumbing 
[]  Motion  Picture  Operating. 

Name   


Addr 


YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 


r*J  THIS  DAY  and  AGE  attention  to  your  appearance 
is  an  absolute  necessity  if  you  expect  to  make  the  most 
out  of  life.  Not  only  should  you  wish  to  appear  as  attrac- 
tive as  possible,  for  your  own  self-satisfaction,  which  is 
alone  well  worth  your  efforts,  but  you  will  find  the  world 
in  general  judging  you  greatly,  if  not  wholly,  by  your 
"looks,"  therefore  it  pays  to  "look  your  best"  at  all  times. 

Write  today  for  free  booklet,  which  tells  you  how 

M.  TRILETY,  Face  Specialist 


AFTER 

Permit  no  one  to  see  you  looking  otherwise:  it  will 

injure  your  welfare!  Upon  the  impression  you  constant- 
ly make  rests  the  failure  or  success  of  your  life.  Which 
is  to  be  your  ultimate  destiny?  My  new  Nose-Shaver, 
"Trados"  (Model  24)  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  worn  at  night. 
to  correct  ill-shaped  noses  without  cost  if  not  satisfactory 

1162  Ackerman  Bldg.,  Binghamton,  N.  Y. 
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AMPLIFY  ™ur  RADIO  SIGNALS 


With  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  radio  sig- 
nals to  such  an  intensity  that  he  can  hear  the 
signals  about  his  station  without  the  need  of 
the  telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone 
he  is  able  to  hear  the  messages  many  feet 
away  from  the  instrument. 

The  super  -  sensitive  DETECT AGRAPH- 
TRANSMITTER  herewith  shown  is  two  and 
three-eighths  inches  in  diameter,  five-eighths  of 
an  inch  thick  and  weighs 
less  than  three  ounces.  It 
is  the  most  sensitive 
sound  detecting  device 
ever  brought  before  the 
public. 

The   manner   in  which 


the  amplifying  process  is  attained  is  by  attach- 
ing with  tape  the  DETECTAGRAPH-TRANS- 
MITTER  to  the  regular  wireless  receiver. 

Not  only  is  this  instrument  applicable  for 
amplifying  radio  signals,  but  it  can  be  used 
with  equal  satisfaction  for  magnifying  other 
sounds.  Phonograph  music  can  be  transmitted 
from  one  place  to  another  by  means  of  this  in- 
strument, and  those  who  are  afflicted  with  deaf- 
ness will  find  enormous  benefit  by  using  this 
transmitter.  It  is  the  greatest  device  for  build- 
ing your  own  loud  talking 
telephone,  detectagraph 
and  other  devices.  Can 
be  used  for  any  purpose 
where  a  sensitive  detect- 

  ing     instrument     is  re- 

f//flfW''v^l^^^  quired. 


Our  Super-Sensitive  De- 
tectagraph Transmitter. 
Price.    $7.00  Complete 


The  Detectagraph 
Junior  Deaf-Phone 
$15 

Equal  to  any  $35  in- 
strument made.  Out- 
fit consists  of  Super- 
Sensitive  Transmitter 
with  cord  connector ; 
Super- Sensitive  Ear 
Piece  with  small 
black  cord :  Black 
Single  Headband ; 
Black  Case  and  Two 
Batteries. 


Our  Special  No.  25  Loud 
Talking   Receiver.  Price, 
$4.00  Complete 


Model  "B" 
Horn,  with 
Loud  Talking 
Receiver.  Cord 
Plugs  and 
Desk  Stand 
Base.  Price, 
{10.00  Com. 
plete 


Detectagraph  Rheostat, 
especially  made  for  am- 
plifying   circuits.  Price, 
$2.00  Complete 


Model  "C"  Horn, 
with  loud  talking 
Receiver,  Cord  Plugs 
and  Wall  Base. 
Price.  $10.00  Com- 
plete 


Super-Sensitive  No. 
40  Receivers  to  be 
used  In  connection 
with  Detectagraph- 
Transmitters.  $10.00 


Order  direct  from  ad. 
Or  Write  for  free  descriptive  circular. 

G.  BOISSONNAULT  COMPANY 
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The  Physics  of  "Tree  Wireless." 

We  may  regard  the  metallic  electrode 
rigidly  driven  into  the  living  organism  of  a 
tree,  as  described  above,  as  a  potential 
earth-terminal  for  the  study  of  the  potential 
distribution  on  the  surface  of  the  earth  it- 
self. It  has  been  shown  in  these  experi- 
ments that  this  metallic  terminal  intimately 
connected  to  the  earth  itself  and  a  part 
thereof  is  subject  to  changes  of  potential 
representing  the  innumerable  frequencies 
required  by  modern  radio-telephony  and 
telegraphy,  as  well  as  any  other  electrical 
disturbances  which  may  occur  on  the  sur- 
face of  the  earth  or  the  atmosphere  above 
the  earth. 

It  has  been  also  shown,  as  expected,  that 
we  can  select  from  this  composite,  one  or 
more  of  the  different  frequencies  by  tuned 
electrical  loop  circuits  suitably  connected 
to  this  electrode  and  study  each  in  turn,  at 
will,  just  as  color  screens  can  select  a  par- 
ticular component  of  white  light.  We  may, 
indeed,  by  means  of  a  highly  insulated  con- 
ductor bring  this  terminal  directly  to  the 
laboratory  and  connect  it  immediately  to 
the  modern  thermionic  tube  and  amplify 
almost  at  will  the  particular  effects  we  are 
studying.  This  tube  (Audion)  is  a  power- 
ful and  new  instrument  of  research  for  the 
modern  physical  laboratory.  Has  not  the 
physicist  therefore  in  this  electrode  a  means 
of  studying  in  detail  atmospheric  and  earth 
electrical  disturbances  of  absorbing  interest 
and  far-reaching  importance? 

In  short,  the  radio  Art  as  a  whole  has  at- 
tracted some  of  the  best  equipt  physicists 
in  each  country  as  perhaps  no  other  prac- 
tical engineering  subject  of  recent  years  has 
done,  with  the  result  that  the  methods  and 
means  of  the  radio  Art  are  now  immedi- 
ately applicable  and  available  to  the  physi- 
cal laboratory  for  the  study  of  the  funda- 
mental problems  of  the  earth  itself  as  a 
charged  sphere. 

For  four  years,  under  the  stimulus  of  the 
World  War,  the  efforts  of  engineers  have 
been  expended  in  producing  instrumental- 
ities for  the  generation  and  reception  of 
radio  signals  and  there  has  been  little  time 
to  coordinate  and  assimilate  the  informa- 
tion gained  into  a  better  understanding  of 
the  ether  mechanism  for  the  transmission 
of  electromagnetic  waves  thru  space,  over 
the  surface,  or  thru  the  earth  itself. 

However,  from  the  moment  an  acorn  is 
planted  in  fertile  soil,  it  becomes  a  "de- 
tector" and  a  "receiver"  of  electromagnetic 
waves  and  the  marvelous  properties  of  this 
receiver,  thru  agencies  at  present  entirely 
hidden  from  us  are  such  as  to  vitalize  the 
acorn  and  to  produce  in  time  the  giant  oak. 
In  the  power  of  multiplying  plant  cells,  it 
may,  indeed,  be  called  an  incomparable 
"amplifier." 

From  this  angle  of  view,  we  may  con- 
sider that  trees  have  been  pieces  or  elec- 
trical apparatus  from  their  beginning  and 
with  their  manifold  chains  of  living  cells 
are  absorbers,  conductors  and  radiators  of 
the  long  electromagnetic  waves  as  used  in 
the  radio  Art. 

For  our  present  purpose  we  may  con- 
sider, therefore,  a  growing  tree  as  a  highly 
organized  piece  of  living  earth,  to  be  used 
in  the  same  manner  as  we  now  use  the 
earth  as  a  universal  conductor  for  telephony 
and  telegraphy  and  other  electrical  pur- 
poses. 

My  Early  "Tree  Radio"  Researches. 

From  the  account  of  my  early  "Tree 
Wireless"  experiments  I  quote  the  follow- 
ing selected  paragraphs  :* 


*Reference.  "On  the  Absorption  of  Electro- 
magnetic Waves  by  Living  Vegetable  Organism." 
By  George  O.  Souier,  Ph.D.,  Major,  Signal  Corps, 
U.  S.  A.  Official  Report  to  the  War  Department 
on  the  Military  Maneuvers  in  the  Pacific  Division, 
1904. 

{Continued  on  page  27 A) 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


July,  1919 


ELECTRICAL  EXPERIMENTER 


273 


EXPERIMENTERS! 

Are  you  listening  to  Rome,  Lyons,  Eiffel  Tower,  Darien 
and  Nauen  discussing  matters  of  world  interest? 


TYPE  L101  COIL  MOUNTING 
Also  Made  in  Other  Styles 


HONEYCOMB  COILS 
For  Wave  Lengths  150-25000  Meters 


Your  own  Air 
Condenser  with 
3  of  our  new 
"Honeycomb" 
Wound  Induc- 
tances makes 
this  easily  pos- 
sible at  a  cost 
so  low  it  will 
surprise  you. 


t -  deforest  ~tzQt— 

WIRELESS—  -d- 


SYSTEM 


If 


VERNIER  CONDENSER 
Made  in  Various  Sizes.    From  $15  to  $18 


Our  new  VERNIER  CONDENSER  when  used  in  connec- 
tion with  the  devices  illustrated  above  complete  a  long 
wave  receiving  set  which  cannot  be  surpassed  for  double 
the  money. 

Particulars  and  prices  on  application 

DE  FOREST  RADIO  TEL.  &  TEL  CO.,  1391  Sedgwick  Avenue,  New  York  City 


THE  LIBERTY   DETECTOR  VALVE 

is  a  supersensitive,  detector,  oscillator,  or  amplifier,  Electron  discharge  tube.  An  absolute  necessity  for  your 
laboratory.  Delightful  experiments,  Thunder  bolt  Radio  Signals  and  the  heretofore  impossible  are  achieve- 
ments you  can  now  enjoy  through  the  famous  LIBERTY  VALVE.  EVERY  TUBE  GUARANTEED, 
prompt  deliveries.    Price  $5.50  post  paid. 

THE  RADIO  APPARATUS  COMPANY 

POTTSTOWN,  PA.,  U.  S.  A. 

A  one  cent  stamp  brings  our  Liberty  detector  bulletin,  get  it  now. 


M/"V  TVJ  17  "\T  f  r\  -y  V  (~\  f  T  Add  to  y°ur  Salary— Make  extra  Pin  Money 
V-r  1^1    Ci     I          T  O  T         M.     V_-/  Start  a  lucrative  business  of  your  own 

Spend  an  hour  each  day  taking  subscriptions  for  the  "Experimenter."    We'll  pay  you  well 
and  you'll  enjoy  the  work.   Write  for  full  particulars. 

Circulation  Dept.  ELECTRICAL  EXPERIMENTER,  233  Fulton  St.,  N.  Y.  City 


Yon  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


274 


ELECTRICAL  EXPERIMENTER 


July,  1919 


WIRELESS  MEN: 

The  Consolidated  Radio  Call  Book 

THE  MOST  NEEDED  BOOK  OF 
THE  HOUR  IS  BEING  published. 
A  book  which  will  be,  literally,  the  right 
arm  of  all  organizations  and  persons 
directly  or  indirectly  connected  with  the 
ever  increasing  radio  field 

THIS  BOOK  HAS  BEEN  COMPILED  AND 
IS  PUBLISHED  for  the  express  purpose  of 
meeting  a  timely  and  urgent  necessity  among  radio 
and  steamship  companies,  professional  and  amateur 
radio  operators,  and  those  having  need  of  authentic 
and  practical  information  on  radio  calls;  radio, 
telegraph  and  cable  rates,  special  signals  and  gen- 
eral radio  procedure. 

'"THE  DAY  HAS  COME  WHEN  EFFICIENCY  IS 
*  THE  WATCHWORD  in  radio  organizations,  and  this 
applies  to  the  amateur  as  well  as  the  professional.  There  is 
no  room  for  guess  work,  either  in  the  matter  of  call  letters, 
rates  or  procedure. 

EVERY  VESSEL  AND  LAND  STATION  IN  THE  WORLD 
WILL  BE  represented  and  listed  in  this  book  alphabetically,  according 
to  names  of  vessels  or  land  stations,  and  according  to  call  letters ; 
Revision  of  American  coastal  stations  under  U.  S.  Naval  control,  and 
their  new  calls. 

THAT  NEW  AND  GREAT  AID  TO  NAVIGATION—THE  RADIO  COM- 
PASS— will  be  explained  and  is  a  unique  feature  of  this  publication,  and  will 
be  of  special  value  to  masters  of  merchant  vessels. 

THIS  BOOK  CONTAINS  ALL  CALLS  LISTED  IN  THE  NEW  book  to  be  published  by 
the  Department  of  Commerce. 

PRICE  IN  ADVANCE  OF  START  OF  PRINTING  50c  PER  COPY.  THIS  OFFER  good  only  when  order 
is  postmarked  before  July  1st,  1919.  Price  75e  after  above  date.  Send  checks  or  money  orders.  Act  quickly 
as  after  supplying  Commercial  Wireless  Companies  with  copies  already  ordered,  individual  orders  will  be 
filled  in  order  of  receipt. 
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TalRinj£THru.  the 
Tr@e§ 

By  Ma jor  General  George  O.  Squier 

{Continued  from  page  272) 


"It  would  seem  that  living  vegetation  may 
play  a  more  important  part  in  electrical 
phenomena  than  has  been  generally  sup- 
posed. We  have  seen  that  living  vegetable 
organisms  absorb  and  conduct  electromag- 
netic oscillations  over  a  wide  range  of  the 
electromagnetic  spectrum,  beginning  with 
sunlight,  whose  electrical  action  in  the  plant 
cell  is  at  present  little  understood,  and  ex- 
tending to  waves  of  identical  character,  but 
of  immensely  greater  lengths,  such  as 
Hertzian  radiation,  telephonic  waves,  and 
oscillations  of  the  ordinary  low  frequencies 
used  in  commercial  electric  transmission 
lines.  Disruptive  discharges  between  vege- 
table electrodes,  and  electrostatic  effects  be- 
tween vegetable  surfaces  are  easily  pro- 
duced." 

"In  view  of  what  has  been  accomplished 
in  space  telegraphy  within  the  last  seven  or 
eight  years,  it  is  difficult  to  predict  to  what 
extent  this  means  of  communication  may 
be  ultimately  developed.  If,  as  indicated 
above  in  these  experiments,  the  earth's  sur- 
face is  already  generously  provided  with 
efficient  antennae,  which  we  have  but  to 
utilize  for  such  communication,  even  over 
short  distances,  it  is  a  fascinating  thought 
to  dwell  upon  in  connection  with  the  future 
development  of  the  transmission  of  intel- 
ligence." 

"Since  a  transmitting  station  is  a  central 
point  for  electromagnetic  waves  sent  out  in 
all  directions  over  the  surface  of  the  earth, 
a  large  class  of  information,  such  as 
meteorological  reports,  crop  reports,  and 
general  news  items  of  interest  to  all,  may  in 
time  be  sent  from  central  points,  to  be  re- 
ceived at  many  places  within  the  radius  of 
influence  of  the  signal  station,  and  this,  too, 
by  the  simplest  forms  of  apparatus." 

"It  is  seen  that  a  growing  tree,  covered 
with  foliage,  is  influenced  inductively  by 
electrical  disturbances  outside  of  itself,  and 
in  fact  becomes  generally  responsive  to  in- 
duced electrical  oscillations.  It  should  of- 
fer, therefore,  a  promising  means  of  study- 
ing meteorological  effects  of  an  electrical 
character,  particularly  those  of  lightning 
discharges,  and  electricity  of  the  air.  One 
of  the  first  practical  rules  for  the  preserva- 
tion of  life  against  lightning  is  to  avoid  the 
vicinity  of  a  tree." 

"Our  great  forest  areas  may  exercise  an 
influence  in  maintaining  a  general  equi- 
librium between  the  electrical  charges  of 
the  upper  atmosphere  and  the  earth,  which 
has  not  been  fully  realized.  On  this  point, 
comparisons  between  observations  from  the 
interior  of  great  desert  areas  devoid  of  any 
vegetation,  with  those  from  other  portions 
of  the  earth's  surface  well  covered  with 
forests,  would  be  instructive." 

"From  this  viewpoint,  the  general  surface 
of  the  earth  may  be  considered  as  supplied 
by  nature  with  innumerable  meteorological 
observation  towers;  which  possibly  may  be 
employed  by  means  of  apparatus  involving 
principles  already  well  known  to  science." 

"In  conclusion,  it  is  believed  that  vegeta- 
tion should  be  studied  more  systematically, 
from  a  distinctly  physical  standpoint  than 
has  been  done  in  the  past.  Physics  has 
been  said  to  be  the  mother  of  all  the 
sciences,  and  more  and  more  the  physical 
method  of  studying  all  science  is  proving 
to  be  the  true  one,  as  is  evidenced  by  the 
great  advance  in  recent  years,  in  compara- 
tively new  branches  of  scientific  work,  such 
as  Astrophysics  and  Physical  Chemistry. 
Has  not  the  time  arrived  for  a  more  sys- 
tematic study  of  Physical  Botany,  in  the 
light  of  the  new  electric  theory  of  matter?" 

*Abstract  of  pap2r  recently  presented  to 
Physical  Society  of  America. 
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flashed  out :  

  "Come  pole." 

In  five  minutes  Will  Merton  was  dancing 
excitedly  about  on  the  sidewalk  below 
"Don,"  yelling  to  his  brothers  to  bring  the 
extension  ladder.  Other  neighbors  were 
gathering  and  demanding  of  "Don"  why  he 
was  up  there.  "Don"  glanced  about  and 
saw  no  sign  of  the  cat  he  had  come  to 
rescue.  When  the  wire  flashed  the  cat  had 
acquired  a  little  common  sense  and  gone 
down  the  way  it  came  up.  So  that  embar- 
rassing element  of  the  situation  was,  thank 
Heaven,  eliminated.  At  the  next  call,  "Don- 
ald Johnson,  what  are  you  doing  up  there?" 
Don  replied,  "Fixing  the  transformer. 
Bring  up  my  supper,  will  you?" 

Donald's  father  took  his  place  at  the  bot- 
tom of  the  ladder,  steadying  it  while  Will 
Merton's  older  brother  climbed  up,  un- 
hooked "Don,"  and  helped  him  get  a  place 
on  the  ladder.  At  the  bottom  he  was  be- 
sieged with  questions  but  evaded  them  all. 
Will  picked  up  Don's  loaded  coat  and  the 
hungry,  shivering  "S.  0.  S."  man  was  glad 
to  slip  into  it.  All  he  said  was :  "Let's  get 
out  of  this  before  the  company's  trouble 
man  gets  here  to  splice  that  wire." 

When  he  got  home  he  contest  rather 
shamefacedly  to  his  father  and  mother  and 
Will  Merton,  that  he  went  up  the  pole  to 
rescue  "A  cat !" 

"But  I've  learned  my  lesson.  No  more 
'cat  rescue'  work  for  me.  Of  all  the  un- 
grateful creatures,  that  beast  is  the  limit." 

Donald's  parents  had  to  admit  that  this 
was  an  occasion  where  a  practical  knowl- 
edge of  electricity  was  of  some  use.  Sev- 
eral of  the  neighbors  grumbled  at  being  in 
the  dark  for  an  hour,  but  as  soon  as  the 
lights  flashed  on  again  they  forgave  Donald 
for  the  inconvenience. 
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in  use,  all  switches  should  be  left  open. 

A  smaller  switch  for  taking  care  of  a 
larger  number  of  cells  may  be  constructed 
by  following  the  general  proportions  out- 
lined above;  each  additional  switch  will 
take  care  of  one  more  cell  of  battery.  A 
greater  number  of  combinations  are  pos- 
sible the  greater  the  number  of  switches 
used. 

Contributed  by  ERVIN  J.  TROJAN. 
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The  Dollar  Value 
of  Draftsmanship 


''THERE  are  no  "slack  pe- 

■L  riods"  for  the  trained  drafts- 
man—  no  limitations  to  his  earning 
power— no  drawbacks  to  his  advance- 
ment to  bigger  things.  Why?  Because 
the  manufacturer,  builder,  architect 
and  engineer  must  have  working  blue- 
prints before  they  can  build  factories, 
skyscrapers,  railroads,  machinery  and 
homes.  Drafting  also  has  a  positive 
dollar  value  to  those  engaged  in  all 
branches  of  engineering,  because  it 
qualifies  them  to  direct  those  who 
can't  make  plans  and  read  blueprints. 

Be  a  Master  Draftsman 

Whether  you  want  to  be  a  professional 
draftsman,  or  add  drafting  to  your 
knowledge  of  engineering,  the  Ameri- 
can School  course,  specially  prepared 
by  noted  experts  for  home  study,  will 
give  you  just  the  training  you  need. 
Drafting  is  the  A  B  C  of  all  engineer- 
ing work.  As  you  learn  the  practical 
working  principles  of  Mathematics, 
Mechanics  and  Drawing,  the  broader 
field  of  engineering  opens  up  to  you. 
You  are  ready  for  a  bigger  job  and  better  pay. 

Read  This  Guarantee 
—Then  Act! 

"We  guarantee  at  any  time  daring 
the  first  year  of  yoar  enrollment  to 
refund  the  entire  amount  paid  if, 
immediately  upon  the  completion  of 
ten  examinations,  you  notify  the 
tool  that  you  are  not  satis 
fied  with  your  Course. 

AMERICAN  SCHOOL  of 

Correspondence 

Dept.  BD26 
CHICAGO 


TRAINING-THE  KEY  TO  SUCCESS 


Pleaso  send  mo  booklet  and  tell  me  how  , 
i  fit  myself  for  position  marked  X  J 


...Draftsman  and  Designer 
...High  School  Course 
...Western  Union  Course 
...Telephone  Engineer 
...Automobile  Engineer 
...Automobile  Repairman 
...Airplane  Mechanic 
...Sanitary  Engineer 
...Heating  and  Ventilating 

Engineer 
...Master  Plumber 
...Civil  Engineer 
...Structural  Engineer 
...Mechanical  Engineer 


..Lawyer 

..Business  Manager 
..Certified  Pub.  Accountant 
..Accountant  and  Auditor 
..Bookkeeper 

..General  Education  Course 
..Com.  School  Branches 
..Electrical  Engineer 
..Electric  Light  and  Power 

Superintendent 
..Hydroelectric  Engineer 
..Wireless  Operator 
..Architect 

..Building  Contractor 


Name  

Address.. 


WANTED  — 

Men-Boys  18  to  35 

$1100  to  $2000  Year 

Common  Educa- 
tion Sufficient 
Sure  pay.  Sirs:  Send  me.  without  eharne. 

T  •«    •  i_     *P       (D  sample  Railway  Mail  Clerk 
Lite  job.  ,2*      Examination    questions;  (2) 
Pull  unnec.  -V       schedule  showing  places  of  all  TJ. 

O      S.  Government  coming  examinations; 
essary.  (3j  Iigt  of  otner  government  jobs  now 

open,  and  (4)  free  book  describing  tliem. 


Franklin  Institute 

Dept.  G-101 
Rochester,  N.  V. 


/  Name. 

Address  . 


WRITE  THC  IVOR  W  FOR  A  XONC 


We  write  music,  guarantee  publisher's  acceptance. 
Submit  poems  on  patriotism,  love  or  any  subject. 

CHESTER  MUSIC  COMPANY 
920  S.  Michigan  Ave..  Room  313  Chicago.  Illinois 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


276 


ELECTRICAL  EXPERIMENTER 


July,  1919 


>ectbric< 


densers  and  operate  an  independent  high 
frequency  coil  as  customary.  The  control- 
ling mechanism  is  of  somewhat  different 
construction  but  the  core  and  contact 
spring  are  both  adjustable  as  before. 

Fig.  6  is  a  small  instrument  of  this  type, 
particularly  intended  for  ozone  production 
or  sterilization.  It  is  remarkably  efficient 
for  its  size  and  can  be  connected  either  to 
a  110  or  220  volt  circuit,  direct  or  alter- 
nating, preferably  the  former. 

In  Fig.  7  is  shown  a  photograph  of  a 


Fig.  17.   Tesla  Transformer  With  Adjustable 
Mercury  Controller. 

larger  transformer  of  this  kind.  The  con- 
struction and  disposition  of  the  parts  is  as 
before  but  there  are  two  condensers  in  the 
box,  one  of  which  is  connected  in  the  cir- 
cuit as  in  the  previous  cases,  while  the 
other  is  in  shunt  to  the  primary  coil.  In 
this  manner"  currents  of  great  volume  are 
produced  in  the  latter  and  the  secondary 
effects  are  accordingly  magnified.  The  in- 
troduction of  an  additional  tuned  circuit 
secures  also  other  advantages  but  the  ad- 
justments are  rendered  more  difficult  and 
for  this  reason  it  is  desirable  to  use  such 
an  instrument  in  the  production  of  currents 
of  a  definite  and  unchanging  frequency. 

Fig.  8  illustrates  a  transformer  with 
rotary  break.  There  are  two  condensers 
of  the  same  capacity  in  the  box  which  can 
be  connected  in  series  or  multiple.  The 
charging  inductances  are  in  the  form  of 
two  long  spools  upon  which  are  supported 
the  secondary  terminals.  A  small  direct 
current  motor,  the  speed  of  which  can  be 
varied  within  wide  limits,  is  employed  to 
drive  a  specially  constructed  make  and 
break.  In  other  features  the  oscillator  is 
like  the  one  illustrated  in  Fig.  3  and  its 
operation  will  be  readily  understood  from 
the  foregoing.  This  transformer  was  used 
in  my  wireless  experiments  and  frequently 
also  for  lighting  the  laboratory  by  my  vac- 
uum tubes  and  was  likewise  exhibited  at 
my  lecture  before  the  New  York  Academy 
of  Sciences  above  mentioned. 

Coming  now  to  machines  of  the  second 
class,  Fig.  9  shows  an  oscillatory  trans- 
former comprising  a  condenser  and  charg- 
ing inductance  enclosed  in  a  box,  a  trans- 
former and  a  mercury  circuit  controller, 
the  latter  being  of  a  construction  described 
for  the  first  time  in  my  patent  No.  609,251 
of  August  16,  1898.  It  consists  of  a  motor 
driven  hollow  pulley  containing  a  small 
quantity  of  mercury  which  is  thrown  out- 
wardly against  the  walls  of  the  vessel  bv 
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centrifugal  force  and  entrains  a  contact 
wheel  which  periodically  closes  and  opens 
the  condenser  circuit.  By  means  of  adjust- 
ing screws  above  the  pulley,  the  depth  of 
immersion  of  the  vanes  and  consequently, 
also,  the  duration  of  each  contact  can  be 
varied  at  desire  and  thus  the  intensity  of 
the  effects  and  their  character  controlled. 
This  form  of  break  has  given  thoro  satis- 
faction, working  continuously  with  currents 
of  from  20  to  25  amperes.  The  number 
of  interruptions  is  usually  from  500  to 
1,000  per  second  but  higher  frequencies  are 
practicable.  The  space  occupied  is  about 
10"  x  8"  x  10"  and  the  output  approximate- 
ly y2  k.w. 

In  the  transformer  just  described  the 
break  is  exposed  to  the  atmosphere  and  a 
slow  oxidation  of  the  mercury  takes  place. 
This  disadvantage  is  overcome  in  the  in- 
strument shown  in  Fig.  10,  which  consists 
of  a  perforated  metal  box  containing  the 
condenser  and  charging  inductance  and 
carrying  on  the  top  a  motor  driving  the 
break,  and  a  transformer.  The  mercury 
break  is  of  a  kind  to  be  described  and 
operates  on  the  principle  of  a  jet  which 
establishes,  intermittently,  contact  with  a 
rotating  wheel  in  the  interior  of  the  pulley. 
The  stationary  parts  are  supported  in  the 
vessel  on  a  bar  passing  thru  the  long 
hollow  shaft  of  the  motor  and  a  mercury 
seal  is  employed  to  effect  hermetic  closure 
of  the  chamber  enclosing  the  circuit  con- 
troller. The  current  is  led  into  the  interior 
of  the  pulley  thru  two  sliding  rings  on 
the  top  which  are  in  series  with  the  con- 
denser and  primary.  The  exclusion  of  the 
oxygen  is  a  decided  improvement,  the  de- 
terioration of  the  metal  and  attendant 
trouble  being  eliminated  and  perfect  work- 
ing conditions  continuously  maintained. 

Fig.  11  is  a  photograph  of  a  similar 
oscillator  with  hermetically  inclosed  mer- 
cury break.  In  this  machine  the  stationary 
parts  of  the  interrupter  in  the  interior  of 
the  pulley  were  supported  on  a  tube  thru 
which  was  led  an  insulated  wire  connect- 
ing to  one  terminal  of  the  break  while  the 
other  was  in  contact  with  the  vessel.  The 
sliding  rings  were,  in  this  manner,  avoided 
and  the  construction  simplified.  The  in- 
strument was  designed  for  oscillations  of 
lower  tension  and  frequency  requiring  pri- 
mary currents  of  comparatively  smaller 
amperage  and  was  used  to  excite  other 
resonant  circuits. 

Fig.  12  shows  an  improved  form  of  oscil- 
lator of  the  kind  described  in  Fig.  10,  in 
which  the  supporting  bar  thru  the  hol- 
low motor  shaft  was  done  away  with,  the 
device  pumping  the  mercury  being  kept  in 
position  by  gravity,  as  will  be  more  fully 
explained  with  reference  to  another  figure. 
Both  the  capacity  of  the  condenser  and 
primary  turns  were  made  variable  with  the 
view  of  producing  oscillations  of  several 
frequencies. 

Fig.  13  is  a  photographic  view  of  another 
form  of  oscillatory  transformer  with  her- 
metically sealed  mercury  interrupter,  and 
Fig.  14  diagrams  showing  the  circuit  con- 
nections and  arrangement  of  parts  repro- 
duced from  my  patent,  No.  609,245,  of 
August  16,  1898,  describing  this  particular 
device.  The  condenser,  inductance,  trans- 
former and  circuit  controller  are  disposed 
as  before,  but  the  latter  is  of  different  con- 
struction, which  will  be  clear  from  an 
inspection  of  Fig.  14.  The  hollow  pulley  a 
is  secured  to  a  shaft  c  which  is  mounted 
in  a  vertical  bearing  passing  thru  the 
stationary  field  magnet  d  of  the  motor.  In 
the  interior  of  the  vessel  is  supported,  on 
frictionless  bearings,  a  body  h  of  magnetic 
material  which  is  surrounded  by  a  dome  b 
in  the  center  of  a  laminated  iron  ring,  with 
pole  pieces  oo  wound  with  energizing  coils 


p.  The  ring  is  supported  on  four  columns 
and,  when  magnetized,  keeps  the  body  h  in 
position  while  the  pulley  is  rotated.  The 
latter  is  of  steel,  but  the  dome  is  preferably- 
made  of  German  silver  burnt  black  by  acid 
or  nickeled.  The  body  h  carries  a  short 
tube  k  bent,  as  indicated,  to  catch  the  fluid 
as  it  is  whirled  around,  and  project  it 
against  the  teeth  of  a  wheel  fastened  to  the 
pulley.  This  wheel  is  insulated  and  contact 
from  it  to  the  external  circuit  is  established 
thru  a  mercury  cup.  As  the  pulley  is 
rapidly  rotated  a  jet  of  the  fluid  is  thrown 
against  the  wheel,  thus  making  and  break- 


Fig.   18.    Tesla  Transformer  With  Mercury 
Jet  Interrupter. 

big  contact  about  1,000  times  per  second. 
The  instrument  works  silently  and,  owing  to 
the  absence  of  all  deteriorating  agents, 
keeps  continually  clean  and  in  perfect  con- 
dition. The  number  of  interruptions  per 
second  may  be  much  greater,  however,  so 
as  to  make  the  currents  suitable  for  wire- 
less telephony  and  like  purposes. 

A  modified  form  of  oscillator  is  repre- 
sented in  Figs.  15  and  16,  the  former  being 
a  photographic  view  and  the  latter  a 
diagrammatic  illustration  showing  the  ar- 
rangement of  the  interior  parts  of  the 
controller.  In  this  instance  the  shaft  b 
carrying  the  vessel  a  is  hollow  and  sup- 
ports, in  frictionless  bearings,  a  spindle  / 
to  which  is  fastened  a  weight  k.  Insulated 
from  the  latter,  but  mechanically  fixt  to 
it,  is  a  curved  arm  L  upon  which  is  sup- 
ported, freely  rotatable,  a  break-wheel  with 
projections  QQ.  The  wheel  is  in  electrical 
connection  with  the  external  circuit  thru 
a  mercury  cup  and  an  insulated  plug  sup- 
ported from  the  top  of  the  pulley.  Owing 
to  the  inclined  position  of  the  motor  the 
weight  k  keeps  the  break-wheel  in  place  by 
the  force  of  gravity  and  as  the  pulley  is 
rotated  the  circuit,  including  the  condenser 
and  primary  coil  of  the  transformer,  is 
rapidly  made  and  broken. 

Fig.  17  shows  a  similar  instrument  in 
which,  however,  the  make  and  break  device 
is  a  jet  of  mercury  impinging  against  an 
insulated  toothed  wheel  carried  on  an  insu- 
lated stud  in  the  center  of  the  cover  of  the 
pulley  as  shown.  Connection  to  the  con- 
denser circuit  is  made  by  brushes  bearing 
on  this  plug. 

Fig.  18  is  a  photograph  of  another  trans- 
former with  a  mercury  circuit  controller 
of  the  wheel  type,  modified  in  some  features 
on  which  it  is  unnecessary  to  dwell. 

These  are  but  a  few  of  the  oscillatory 
transformers  I  have  perfected  and  consti- 
tute only  a  small  part  of  my  high  frequency 
apparatus  of  which  I  hope  to  give  a  full 
description,  when  I  shall  have  freed  myself 
of  pressing  duties,  at  some  future  date. 
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pies  of  jelly  making  and  all  the  informa- 
tion is  so  clear  that  the  work  of  canning 
and  drying  is  no  longer  a  mysterious  prob- 
lem but  so  simplified  that  school  children 
may  do  it  under  the  direction  of  competent 
teachers. 

Methods  of  Drying. 

For  home  drying  satisfactory  results  are 
obtained  by  any  one  of  three  principal  meth- 
ods :  Sun  drying,  drying  by  artificial  heat 
and  drying  by  air  blast — using  an  electric 
fan,  or  other  motor  fan. 

Sun  drying  has  the  double  advantage  of 
requiring  no  expense  for  fuel  and  of  free- 
dom from  danger  of  overheating.  For  sun 
drying  of  vegetables  and  fruits,  the 
simplest  form  is  to  spread  the  slices  or 
pieces  on  sheets  of  thin  paper  or  lengths  of 
muslin  nailed  to  strips  of  wood  and  expose 
them  to  the  sun. 

Trays  should  be  used  for  large  quanti- 
ties. Sun  drying  requires  bright  hot  days 
and  a  breeze.  Once  or  twice  a  day  the 
product  should  be  turned  or  stirred  and  the 
dry  pieces  taken  out.  Care  must  be  taken 
to  provide  protection  from  rain,  dew  and 
moths.  During  rains  and  just  before  sun- 
set the  products  should  be  taken  indoors 
for  protection. 

Drying  by  artificial  heat  is  done  in  the 
oven  or  on  top  of  a  cookstove  or  range 
in  trays  suspended  over  the  stove,  or  in 
the  oven  of  an  electric  range.  When  dry- 
ing with  an  artificial  heat  a  thermometer 
must  be  used. 

Air  Blast — Electric  Fan. 

The  use  of  an  electric  fan  is  an  effective 
means  of  drying.  Sliced  vegetables  or 
fruits  are  placed  on  trays  and  the  fan 


placed  close  to  one  end  of  the  box  hold- 
ing the  trays,  with  the  air  current  directed 
along  the  trays  lengthwise.  Insects  must 
be  kept  out  by  the  use  of  cheesecloth  or 
similar  material.  Drying  by  this  process 
may  be  done  in  24  hours  or  less.  As  arti- 
ficial heat  is  not  used  in  fan  drying,  it  is 
important  to  blanch  or  steam  the  veg- 
etables for  the  full  specified  time.  It  is 
also  necessary  that  all  fan-dried  products 
be  heated  in  an  oven  to  180°  F.  for  10  or 
15  minutes  before  storing. 

Danger  from  Insects. 

In  addition  to  exercising  great  care  to 
protect  vegetables  and  fruits  from  insects 
during  thr  drying  process,  precautions 
should  be  taken  with  the  finished  product 
to  prevent  the  hatching  of  eggs  that  may 
have  been  deposited.  One  measure  that  is 
useful  is  to  subject  the  dried  material  to 
a  heat  of  180°  F.  for  from  5  to  10  minutes. 
By  the  application  of  this  heat  the  eggs  will 
be  killed.  Be  careful  not  to  apply  heat  long 
enough  to  damage  the  product.  Store  as 
soon  as  removed  from  oven. 

Winter  Use  of  Products. 

In  preparing  dried  vegetables  and  fruits 
for  use,  the  first  process  is  to  restore  the 
water  which  has  been  dried  out  of  them. 
All  dried  foods  require  soaking.  After 
soaking  the  dried  products  will  have  a  bet- 
ter flavor  if  cooked  in  a  covered  utensil, 
at  a  low  temperature  for  a  long  time.  Dried 
products  should  be  prepared  and  served 
as  fresh  products  are  prepared  and  served. 
They  should  be  cooked  in  the  water  in 
which  they  have  been  soaked,  as  this 
utilizes  all  of  the  mineral  salts  which  would 
otherwise  be  wasted. 
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ripe  cantaloupe  for  her,  but  that's  neither 
here  nor  there. 

How  about  the  same  kind  of  a  lock  on 
letter-boxes?  They  all  ought  to  have  'em. 
Put  a  letter  in,  you  can,  but  it  won't  go 
•way  in  until  two  minutes  after  you've  prest 
a  button,  so  you  have  a  chance  to  take  it 
back.  Why,  in  a  few  years  that  would  save 
more  trouble  than  all  old  Bill  Hoho  ever 
made.  The  time  you  forgot  to  enclose  the 
money  in  the  mail-order.  The  time  you 
just  knew  you'd  put  'em  in  the  wrong  en- 
velopes— and  did.  The  sarcastic  letter  you 
wrote  your  wife's  mother,  telling  her  where 
she  got  off — only  the  place  wasn't  where 
you  said,  it  was  on  your  neck.  Oh  say, 
Beiler's  non-mailing  letter-box.  Well. 

Beiler  himself  can  elaborate  his  invention 
now,  all  he  needs  is  to  be  told  what  good  it 
is.  Go  to  it  then,  Al,  on  the  biggest  thing 
of  all.  Fix  your  machine  the  opposite  way, 
so  it'll  stop  something  and  not  let  go  for 
those  two  minutes,  and  apply  that  to  an 
electric  muzzle,  lip-riveter,  or  throat-grab- 
ber ;  and  when  you  die  they'll  put  your 
monument  right  next  to  Dr.  Munyon's,  No. 
11  Benefactors'  Row. 

It's  easy,  Al,  a  contact  just  under  the 
chin,  so  whenever  a  fellow  opened  his 
mouth  to  talk,  he'd  be  muzzled,  gagged, 
choked — or  go  as  far  as  you  like,  rendered 
unconscious — for  two  whole  minutes.  Why, 
a  guy  with  that  apparatus  on  his  person 
wouldn't  have  trouble  enough  to  keep  his 
mind  occupied.  Never  "getting  in  bad," 
never   "starting   anything,"    always  ready 


with  those  witty  retorts  you  think  of  after- 
ward, no  half-baked  opinions,  nothing  but 
pure  wisdom.  Oh  hum !  And  if  you  could 
get  your  wife  to  wear  one,  think  of  the 
deep  silence  as  you  wend  your  way  upstairs 
at  2  A.  M.,  with  wifie  at  the  top  struggling 
to  get  the  darned  thing  off.  Two  minutes 
yet  before  she  can  tell  you  what  she  thinks 
of  the  poker  game,  and  the  best  "thinks"  of 
all  exploding  inside  of  her,  and  lost,  lost! 

Well,  Al,  I  can't  go  on  like  this,  I  must 
do  a  little  inventing  myself;  but  you  get 
me,  don't  you,  and  you're  under  full  head- 
way with  your  future  career,  yes  ?  I'll  only 
suggest  one  little  handy  application  more, 
one  that  should  be  in  every  home,  the 
"Safety  Bargain-Shopper". 

It's  a  common  shopping-bag,  containing 
Beiler's  device,  a  storage  battery,  and 
a  pocketbook  with  an  electric  lock. 
Gwendolyn  sees  a  bargain.  Instantly  her 
hand  goes  into  the  bag  for  her  purse,  but 
it's  locked.  She  presses  the  button  of 
Beiler's  device.  Have  patience,  Gwendolyn, 
dear,  in  a  short  two  minutes  that  filmy 
thing  of  pink  batiste  (is  batiste  right?) 
marked  down  to  79  cents,  is  yours.  But  no, 
Beiler  is  on  the  job,  and  the  79  kaplunkos 
are  spent  for  one  pair  of  fat  pork  chops. 
Does  Gwendolyn  change  her  mind?  Does 
or  rather  did  she  have  a  fit  of  economy, 
prudence,  far-sighted  wisdom?  No! 
Within  the  two  minutes  she  is  pushed  away 
from  the  bargain-counter  by  the  seething, 
howling  mob  of  five  thousand  other  bar- 
gain snappers. 


Fit  Yourself^  Big  Job 

Don't  hesitate  any  longer.  There  Is  a  greater 
demand  for  trained  men  now  than  ever  before 
—  greater  opportunities  —  bigger  pay  —  more 
rapid  advancement.  It's  training  that  counts 
now — accurate  knowledge — a  complete  grasp 
of  your  trade. 

I\      1     >      Practical  f)  1 
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For  Home  Study 


Pave  the  way  to  the 
fat  pay  envelope. 
Written  in  non-tech- 
nical language  that 
any  man  can  grasp. 
Send  the  price  of  any 
book  listed  below.  We 
will  send  the  books 
postpaid  —  you  keep 
them  five  days — if  not 
entirely  satisfied  return 
the  books  and  your 
money  will  be  refunded 
in  full.  Order  direct 
from  this  page.  Use 
the  Coupon. 


Electrical  Books 

Electric     Motor    Control    Systems  and 

Methods.   Leatherette  $1.50 

Electrical  Tables  and  Engineering  Data. 

Leatherette    1.50 

Motion  Picture  Operation.    Leatherette.,  i.50 

Alternating  Current.    Leatherette   1.50 

Wiring    Diagrams    and  Descriptions. 

Leatherette    1.50 

Armature  and  Magnet  Winding.  Leather- 
ette   1.50 

Modern  Electric  Illumination.  Leatherette  1.50 
Modern  Electrical  Construction.  Leather- 
ette   1.50 

Electricians'    Operating    and  Testing 

Manual.  Leatherette   1.50 

Drake's  Electrical  Dictionary.  Leatherette  1.50 
Electric  Motors,  D  and  A.    Leatherette..  1.50 
Electrical  Measurements  and  Meter  Test- 
ing. Leatherette   1.50 

Drake's  Telephone  Handbook.  Leatherette  L50 

Automobile  Books 


m 


AND  OIL  ENGINE  ! 
HANDBOOK 

\  ^STATIONARY  MARINE  AND 


Automobile  Igni- 
tion. Leatherette, 
$2.00 

Brookes'  Automo- 
bile Handbook. 
Leatherette  .  .$2.00 
Automobile  Start- 
ing and  Lighting. 
Leatherette  .  .$1.50 
Ford  Motor  Car, 
Truck  and  Tractor 
Attachments.  Cloth, 
$1.00 

Ford  Motor  Car, 
Truck  and  Tractor 
Attachments. 
Leatherette  .  .$1.50 
Automobile  Cate- 
chism and  Repair 

Manual.  Leatherette  $1.25 

Gas  and  Oil  Engine  Handbook.   Cloth...  1.00 
Gas  and  Oil  Engine  Handbook.  Leather- 
ette   1.50 

Modern  Language  Courses 

French  Without  a 
Teacher,  Spanish 
Without  a  Teach- 
er, German  With- 
out a  Teacher. 
By  Professor 
Philip  Schuyler 
Allen,  University 
of  Chicago.  An 
entirely  new  home 
series  of  modern 
foreign  languages. 
Simplest,  easiest- 
to-master  language 
method  ever  de- 
vised. French, 
Spanish  or  Ger- 
man. Pocket  size. 
Each   $1.25 
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SPANISH 

"WhhoutaTeacher 
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Mail  the  Coupon  NOW 

Order  on  our  five  day  money  back  plan. 

FREDERICK  J.  DRAKE  &  CO., 
1009  Michigan  Ave.,  Chicago,  III. 

Enclosed  find  ($  ),  for  which  please 

send  me  prepaid  the  books  checked  in  this 
adv.  (or  list  attached).  It  is  agreed  that  I 
may  return  same  in  5  days  if  not  entirely 
satisfied,  and  money  will  be  refunded  in  full. 
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RADIO  FREQUENCY  AMMETER 

4  inch  Face 

O  to  3,  0  to  5  or  O  to  10  Amperes. 
Specify  Reading  Required. 

$11.00  Net 

The  Jewell  Electrical  Instrument  Co.  is 
prepared  to  fill  the  instrument  needs  of 
the  amateur  experimenter  in  radio  and 
general  electrical  work,  as  well  as  those 
who  desire  more  precise  and  accurate 
measurements  of  electrical  quantities. 
We  show  above  our  high  frequency 
ammeter,  of  the  thermo  couple  type, 
especially  desirable  for  medium  sized 
installations. 

For  receiving  panels,  we  are  supplying 
small  D.  C.  instruments  for  plate  volt- 
age and  filament  current,  at  a  very 
reasonable  price. 

Write  for  our  special  radio  instrument 
bulletin. 

JEWELL  ELECTRICAL  INSTRUMENT  CO. 

1640  Walnut  St.  Chicago 


"The  Livest  Catalog  in  America" 


Our  big,  new  electrical  cyclopedia 
No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire- 
less and  electrical  catalog  in  a 
print  today.   180  Bin  Pages 
508  illustrations.  300  ' 
struments   and  appa 
tus.  etc.  Big  "Treatls 
on    Wireless  Teleg- 
raphy."  20  FREE 
coupons  for  our 
1  6  0  -  p  a  g  e 
F  B  E  - 
Wireless 


w. 


Course 
in  20  les- 
*■      sons.  FREE 
Cyclope- 
dia  No.     2  0 
measures  7x5^4". 
Weight  Vz  lb.  Beau- 
tiful stiff  covers. 


Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  20  as  described. 

r  ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 


AMATEURS 

Our  type  5-A  receiving  set  is  ready  for  immediate  ship- 
ment. Consists  of  double  slide  tuning  coil,  galena 
detector.  2  point  switch,  fixed  condenser  and  binding 
posts  for  aerial,  ground  and  receivers,  mounted  on 
quartered  oak  base.    Price  $4.50. 

Unmounted  coils,  10"  long,  3"  dia.  each.  75c.  (Wound 
with  No.  24  enameled  Mire.)  Radio  message  blanks, 
per  pad,  35c.    Tested  galena  crystals,  each  15c. 

McMAHON  &  ST.  JOHN 
56  West  Ave.,  So.  Norwalk,  Conn. 


$10.50 

It's  big  value.  Most 
selective,  efficient 
tuner  obtainable. 
Send     3  -  c  e  n  t 
tamp   for  bulletin. 

Colby's  Telegraph  School 

Auburn  N.  Y. 


AMPLIFICATION  ON  180-2500 
METERS 

Bo  you  know  that  we  build  a  regenerative  receiv- 
ing set  giving  enormous  amplification  on  from 
180  to  2500  meters  1  If  you  want  the  best,  better 
write  for  our  catalogue.  Enclose  2c  stamp. 
Universal  Radio  Manufacturing  Corporation 
Dept.  W,  Elmira,  N.  Y. 
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Next  make  a  round  base  for  your  instru- 
ment. This,  too  may  be  turned  on  a  lathe, 
but  may  as  well  be  made  of  separate  disks. 
Make  one  to  fit  inside  the  other  end  of  the 
chimney,  and  make  the  other  about  half  an 
inch  larger  all  around.  The  second  disk 
can  conveniently  be  beveled.  Fasten  the 
two  together.  Make  three  wooden  feet  for 
your  base,  and  fasten  them  on  it,  letting 
them  make  an  angle  with  each  other  at  the 
center  of  120  degrees.  In  the  ends  of  these 
feet,  bore  holes  to  receive  the  leveling 
screws.  The  screws  themselves  may  be  the 
binding  screws  from  old  dry  cells.  If  now 
you  cut  a  piece  of  fairly  hard  wood  (hard 
rubber  or  fiber  if  you  have  it),  which  will 
fit  around  the  base,  and  be  attached  to  two 
of  the  feet,  as  the  diagram  shows,  your 
base  is  complete.  This  piece  of  wood  is  to 
hold  the  three  binding  posts. 

The  two  coils  of  wire  (A)  need  cause 
little  trouble.  Form  the  bobbins  of  heavy 
card-board,  or,  better,  from  thin  wood,  held 
together  with  glue  or  shellac.  The  size  of 
the  bobbins  naturally  depends  on  the  space 
available  inside  the  glass  cover.  Wind  them 
with  wire  varying  in  size  according  to  the 
use  for  which  the  galvanometer  is  intended. 
If  you  wish  it  to  detect  extremely  small 
currents,  wind  it  with  the  finest  wire  you 
have  (No.  40  B  &  S).  Fasten  the  coils  on 
the  base  in  the  manner  shown,  taking  care 
that,  when  their  windings  are  connected  in 
series,  the  magnetic  field  of  the  two  will  be 
continuous.  That  is,  let  the  wire  be  wound 
in  the  same  direction  in  each.  Connect 
them  in  series,  and  bring  the  two  leads  to 
the  two  end  binding  posts  (C).  Connect 
the  middle  binding  post  with  the  connection 
between  the  two  coils.  This  allows  the  in- 
strument considerable  range.  If  you  are 
working  with  very  minute  currents,  let 
them  flow  thru  both  coils.  If  the  currents 
are  stronger,  let  them  flow  thru  only  one. 

The  astatic  element  is  the  next  considera- 
tion. Cut  a  light  piece  of  wood  and  push 
thru  it  two  steel  needles,  of  such  length, 
and  such  a  distance  apart,  that  when  the 
whole  is  suspended  as  shown,  one  of  the 
needles  will  swing  inside  the  coils,  and  the 
other  just  above  them.  Before  pushing  the 
needles  thru  the  stick  that  is  to  support 
them,  magnetize  them  thoroly.  Assemble 
them  so  that  the  north  pole  of  one  and  the 
south  pole  of  the  other  will  point  in  the 
same  direction.  The  whole  element  should 
be  made  as  light  as  possible,  so  that  it  may 
be  suspended  on  a  silk  fiber  or  a  silk  thread. 
Now  for  the  actual  suspension.  Make  a 
cover  for  the  top  of  the  test  tube  (see  the 
diagram )  and  thru  this  bore  a  hole  large 
enough  to  allow  a  battery  binding  screw  to 
slip  freely  thru  it.  Select  a  binding  screw 
with  a  knurled  thumb  nut  on  it,  and  slip  it 
thru  the  hole.  To  its  end  make  fast  the 
silk  thread  or  fiber,  passing  it  thru  a  small 
hole  in  the  screw  itself.  Let  the  thread  be 
approximately  the  right  length  before  as- 
sembling the  instrument.  By  holding  the 
binding  screw  firm,  and  turning  the  thumb 
nut,  the  height  of  the  astatic  element  may 
be  regulated,  while  if  the  whole  screw  be 
turned,  the  magnets  may  be  brought  into 
their  proper  position  with  reference  to  the 
coils. 

Now  you  have  a  good  businesslike  gal- 
vanometer. You  can  go  further  and  elabo- 
rate it  if  you  like.  You  can  experiment 
with  different  size  wire,  different  distances 
between  coils,  and  with  astatic  elements  of 
different  weights.  You  can  place  a  circular 
scale  on  the  coils  if  you  choose,  and  read 
the  values  off  on  it  with  the  top  needle  as 
pointer.    Or  you  can  do  this  stunt :  Mount 


a  small  mirror  on  the  magnet  support;  next 
take  a  miniature  bulb  and  cover  the  glass 
with  a  coat  of  white  paint.  Let  this  dry, 
then  put  on  one  or  more  coats  of  black,  or 
some  dark  color.  Support  the  bulb  and  its 
socket  on  a  short  piece  of  brass  tubing,  as 
shown,  or  on  some  other  support  of  such 
height  that  if  you  scratch  a  hole  in  the 
paint  on  the  side  of  the  lamp,  a  ray  of  light 
will  be  reflected  by  the  little  mirror  off  onto 
a  scale  which  you  can  hold  at  any  distance. 
If  you  do  include  this  feature  in  your  gal- 
vanometer, you  must  add  two  more  bind- 
ing posts  on  the  base  to  supply  current  to 
the  lamp.  This  stunt  works  fine  when  the 
instrument  is  to  be  used  merely  for  the 
detection  of  minute  currents,  but  remember 
that  the  magnetic  field  of  the  lamp  feed 
wires  is  going  to  complicate  matters  if  the 
galvanometer  is  to  be  used  for  accurate 
measurements.  It  is  needless  to  remind  the 
reader  that  with  the  exception  of  the  two 
(needle)  magnets,  no  iron  or  steel  should 
be  used  in  the  construction  of  this  instru- 
ment. 


Tel©g>irap>]hic  Set: 

By  Jacques  Boyer 

(Continued  from  page  233) 


by  means  of  a  regulating  screw. 

The  sending  helix  offers  some  novel 
points.  By  means  of  metal  sliders  it  is 
possible  to  vary  the  wave  lengths  instan- 
taneously. Instead  of  using  the  usual  an- 
tenna switch,  a  special  commutator  is  used 
which  might  be  of  interest  to  American 
readers. 

In  the  sending  circuit,  the  tuning  coil  has 
only  five  contacts  and  an  air  condenser. 
The  coupling  can  be  changed  in  two  direc- 
tions, either  in  series  with  the  antenna  (for 
short  wave  lengths)  or  in  parallel  with  the 
coupler  (for  long  wave  lengths).  The 
secondary  circuit,  which  is  a  periodic,  has 
a  coil,  which  is  regulated  by  means  of  five 


Arr/vee  conf/nu 
D.  C.  incoming 


tfoutof?  d arret 


da  groupe 
Group  switch 


Excitation  alfernatif 

/7-.r — 


Direct  Current  to  Alternating  Current  Motor — 
Generator    Used    in    Radio   Set  of  French 
Design. 

contacts  for  the  variation  of  the  wave 
length.  It  has  the  usual  connections  with 
the  head  receivers,  and  there  are  two  de- 
tectors used,  each  of  which  can  be  con- 
nected into  circuit  by  means  of  a  switch. 
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monsters.  Eiarht 
biff  ff una,  each 
of  which  flashes,  at 
correctintervals. 
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twenty  times.  Extra 
ammunition  always 
obtainable.  Abso- 
lutely harmless.    Can  be  operated I  indoors i  ©i 
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the"b'e»tHoM  "I'  yoa  S  OWN  tho  .hip  nnd  commons  tne 
yourself!  By  hfiTlns  two  or  more  Battleships,  sou  can  nrrang 
feXOITING  NAVAL  BATTLIiS  In  jour  own  home.  »*rlc*  « 
Warship  <nd  Ammunition,  15c„  thra.  for  40c,  or  a  Heet  of  1 
•hips  for  91.80  postpaid.   C*tr-  ammunition.  9  cent*  war  phi 
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Idly.   The  roilei 


Boys,  you  oan  have  Movies  at  your  own  home  with  this  latest  model 

MOVING  PICTURE  MACHINE 


Uses  Standsrd  Fill 
Simply  turn  the  hi 


ns  same  as  the  lamer  machines.  Very  easily  managed, 
idle.  Good  Variety  of  Films  always  obtainable 


DDI  sT*  C  Complete  <£0   tZ.  sfl  Postpaid  anywhere 
miUt      ONLY      M>s--«9v  Inoludlns  Two  Films 
Extra  Films,  15c  each  postpaid 

THIS  IS  A  GENUINE  MOVING  PICTURE  MACHINE 
and  the  motion  pictures  aro  clear,  sharp  and  distinct. 
The  Moving  Picture  Machine  Is  finely  constructed,  anf 
carefully  put  together  by  skilled  workmen.  It  Is  made 
of  Russian  Metal,  haa  a  beautiful  finish,  and  la  oper- 
ated by  a  finely  constructed  mechanism.  The  project- 
Ing  lenses  are  carefully  ground  and  adjusted,  triple 
polished,  standard  double  extra  reflector,  throwing  o 
ray  of  light  many  feet,  and  enlarging  the  picture  on 
the  screen  up  to  three  or  four  feet  In  area.  The 
light  Is  produced  by  a  safety  carbide  generator, 
such  as  Is  used  on  the  largest  automobiles.  This 
throws  a  daEzllng  white  light  on  the  screen. 

It  Is  a  solidly  constructed  and  durable  Moving 
Picture  Machine.  Tho  mechanism  Is  exceedingly 
simple  and  Is  readily  operated  by  the  most  Inex- 
perienced. The  pictures  shown  by  this  marveloua 
Moving  Picture  Machine  aro  not  tho  common, 
crude  and  lifeless  Magic  Lantern  variety,  but  are 
life-like  photographic  reproductions  of  actual 
scenes,  places,  and  people  which  never  tire  Its 
audiences.  This  Moving  Picture  Machine  has 
caused  a  rousing  enthusiasm  wherever  It  was  used. 

JOHNSON  SMITH  &  CO. 
Dept.  E  9  3224  N.  HAL  ST  ED  ST.,  CHICAGO 
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produce  a  moat  horrible 
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cause  more  consternation 
llmburger  cheese. 
The  smell  will  entirely  dis- 
appear In  s  short  time.  3  Boxes  for -26* 
shipped  by  express  only  with  a  DoHafe 
worth  of  other  merchandise. 
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 1  fun  for  playing'  ,, 

kctJcsi  jokes.  Only  Vie  BatuaJ 


LOVE  LETTER  INK 

Writing  written  with  this  re- 
markable  Ink  vanishes  en- 
tirely In  a  few  weeks  (sooner 
If  desired),  leaving  the  paper 
QUITE  BLANK.      15c  p.  pd. 


IVrilVl'HI.'U; 


OOI 


fcsD  tie  READ 
N  A  DARK 
;  writing  ehln«» 


MULTIPLYING  BILLIARD  BALLS  good  tocK  rinc^u; 


tving  iho  proper  lino  ijpac- 
K,  with  lull  printed  Ineti 

Johnson  Sraith  "&  "Co^~t^U  E  V,3224  N.  Haked  St,  Chicago 


SQUIRT 
Rl  N  G 


i  tot  of 


tlon 


e  l.'uriinK  ring  as  t 

esnter  or  attraction.  While  the  vie* 
la  absorbed  In  go' ting  a  cl  per  vW 
rou  ^uBt^aquocie  tjw  rabbsr^all  i 
■urpriae.  PRICE  20  CENTS,  th: 
for  BO  osn  a,  postpaid.  J.  S. 


CO 


Wonderful  X-Ray  Tube 


Sneezing  Powder 

5a 


Place  a  very 
small  amount 
of  this  pow- 
der on  the 
,  back  of  your 
Whand  and 
■  blow  It  Into 
 J  tho  air.  and 



carwIllbogiD 
to  masts  without  knowing  the  reai 
Why.  It  Is  moat  amusing  to  bear  their 
marks  as  they  never  auapect  tho  i 
source,  but  think  they  havo  caught  It  ____ 
from  the  other.  Between  tho  laughing 
and  sneezing  you  yourself  will  bo  having 
the  time  of  your  life.  For  parties,  politi- 
es! meetings,  oar  rldss,  or  any  place  *J 
alT where  there  la  a  gathering  of  people, 
ft  la  the  greatest  Joko  mhl  Pries  12c  or  3 
far  30s.  By  Express  Only 


With  s^bunch  of  ^ these  bills,  it 

pear  prosperous.     By  flashing  n  roll  i 

in  or  off  ■  at  ermine  bill  or  two  from  tl 
roll,  the  effect  creed 


sired.    Prices,  postpaid:  IS  Bills  lOc 

50  Bills  25c,  125  for  50c.  or  S3. 50  thousand 

ROPE  SPLICING 

USEFUL  KNOTS.  HITCHES.  SPLICES,  ETC. 

How  Different  Knott  Are  Made  and  What  They  Are  Used  For. 
Knots  to  Use  and  Knots  to  Avoid,  «  Jf**a 
A  most  practical  handboolt  giving  complete  end  M  ■ 
simple  direction  for  maklirg  all  the  most  useful"" 
knots,  hitches,  rigging,  splices,  etc.  Over  100  Ulus' 
tratlons,  All  about  wire  rope  attachments,  lashing, 
blocfcs,  tackles,  etc.  37  HersTdlc  Knots  Illustrated. 
Of  great  value  to  mecbanjea,  riggers.  Camper?,  boat- 
men    Price  20s  p.  pd,  „^  

Johnson  Smltn  ft  Co.,  Dept.  B9,  CHICAGO 


LUMINOUS  PAINT 


Make  Your  Watches.  Clocks,  Etc.. 

ViealKlA  hv  Micrh^  Tho  verr  latest  discovery  la  the 
V  SIPIB  Oy  nigni  acierJtiflc  world.  Hitherto,  prac- 
ticsllr  unobUlnabFe  except  et  sn  evorbiUnt  price,  wo  have  at  ti  " 
toeessdsd  In  producing  thia  remarkable  LUMINOUS  PAINT,  which,  applied 
SB^S*??  ^  tn'  •rtrcle,  amlts  rays  ol  whlto  light,  rendering  Itaarfaetly  stsll 
■D  the  dark.  THE  DARKER  THE  NIGHT,  THE  MORE  BRILLIANT  IT  SHINES.  Qo 
simple  to  oae.  Anyone -you  can  do  it.   A  Uttia  applied  to  tho  dial  of  yc 
watch  or  clock  will  enablo  you  to  tell  tho  time  by  night.   You  can  coat  the  pu„„ 
buttons  or  switch  plates  of  your  ejectrie  lights,  match  boxes,  and  innumerable 
mn  articles  ;  makeyour  own' Luminous  Crucinxea.  Lomlnous  Rooariea.  etc. 
Bottle  containing  sufficient  to  cont  several  email  artlales.  Pries  39a,  larger 
sltasWs  and  SI  postpaid,  johnaon  Smith  a  Co^  Oapt. E9t 

MUSICAL  KAZOO 


With  the  Musical  Karoo 

oua  practice  whatsoever, 
play  soy 
tune  right  _ 
»tf  .Imitate 
any  (blrd 

bagpipe,  snara  dram.  Punch  and  JuJy 
etc.  No  holes  to  finger.  It  is  oimpltcitj 
itaair.  Produces  excellent  music.  You  dc 
pot  blow  Into  It,  but  sing  spook.  Inugb  01 
- " ' '  -'—  *  imitation.    Used  with 


clul 


euralona.  Just  the  thing  for  choruses 
ahowa,  bicycle  and  marching  elubs. 

Excellent  for  vocal  or  insbameatal   

pompan  Ira  ants,  either  with  or  without 
*  I.  fries  I5C0.  od, 


MAGIC  FLUTE 

WonrJerfnlli"  Sweet 
Toned  and  Musical 


 atralna  of 

church  hymn— In  fact,  any  class  of 
music  can  be  played  upon  "" 

tone  without  |  

eelf.playing  ll 
with  a  pian< 


Ml  the  Latest  Surprising  and  Joke  Novelties 

Ptaro^Ser^enta  EjrgSj  box   •  •  10o       Cover  the  Spot  Trick,  a  sclen. nor.  ioe 


  rVater  Plsun  .  ,  . 

Gleopatra'a  Snake  (very  lifelike.  .  ,. 

False  Mustache  (fool  your  friends)  60 

ford  Auto  PoiEle  (Latest)   .    .    .  IBe 

M raterlous  Ghost,  ahinea  at  nlgbt  VK 

KoAer  Razor  Ivory  formidable  I  .  20c 

Rofcber  Dmgger  (aeaaationsll  .  .  20c 

jHodow  Smaahera  (great  joke)  .  25o 

Look backroBoop*  (see  behind  yoo)  16o 

Great  Hind  Reading  Mystery  Cds.  lOe 

nnrston'a  UyateriouaTrlck  Cdi.  lOfl 
"  "  "  g  Roosters,  pair  , 


X  Ray  Novelty 

Trick  Pencil  ,11 

Rubber  Tacks  (a  (rood  )oke)  .  . 
"' — -  irired  Penny  (defies the b w 


Uaglc  Plato  Uf  tei 


10c.   22  different.  SI. 96 


hc^dVrl'futPvTevi 
.ss'bt 


JOHNSON  oSMTH  *  CO. 


"The  Baby" 


Doublo  Action  r| |,,_. 
H.mm.rl  «s  KGVOlVGf 
A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 

Measure,  but 
lnoh«« Ion. 


Ttttl  rognlar 
.22  oallbra 
oartrldstl 

»  O.br  Ooubl.  .ctlon  M 


lleht^w.l^ht  wllh 


.r.'i  ladies.  Tho  illu 


-less  Revolver  fits'  been  produ 

UJ  features  or  Efficiency  and  Pi 
uld  have  a  revolver  and  Should  k< 

ccldenUI  d: 


!  id.l 


obtainable 


The  a 


an  be  fired  Inun 


ejy  r*(pji        absolutely  reliable;  six  well  aim 
barrel  of  ejllndw^aiid'it  wotgrisonly  The'prleo-  orthVa-^n.^w 

IS  only  S5.30.  «*M  by  mail  postpaid  to  an,  «ddrass.    JOHRSON  SMITH  *  CO. 


WATCH  CAMERA 

The  most  wonderful  and  m« 

Oonlous  Comsrs  mad* 

It  in  but  little  larger  than  ft 
watch,  which  It  closely  re< 
eembles.  You  oan  carry 
the  Capo  about  la  you 
pocket  and  take  pic 
cures  without  any  one 
being  the  Riser. 

0n«  Cfttit  a  Piciurt 

The  Expo  loads  In  daylight 
with  26  Ex pt 


m  of  26c  -One  c 
Sxr^oeure 


to.  Takei 


•  Pilms.  cost* 
ore  tak. 

nominal 

rums  mo  obtain- 

.  Jjctaras  through  trie 

 the  Raplri  Sire  t-ene  la 

located.    The  photos  (&/6»  l/Vl  msr 
larged  to  any  «1m. 

QUICK  AS  A  FLASH  T^.X4tte~r35..'W>ft! 

Endonwd  by  amateum  and  jprofeealonala  the  world  over.  Thoroughly  practical- 
printing  and  developing  of  films  just  the  name  a*  ordinary  camerae—  In  dailr  u»»  by 
the  police,  newspaper  reportera,  detectives,  and  the  general  public.  Important 
'  with  the  Watch  Camera  by  enterprising  reportera. 


r  outdoors  equal  t 


r  camera  od  the 


market,  site  or'price 'notwlthst 
Capo  Watch  Camera  1 
fotttti  10c  tarstNrs 

Johnson  Smith  &  Co.,  Dept.  £  9,3224  N.  Halsted  Su,  Chica|0 


i  CO  Kft  nun,  10  tiooutu  i5e.  :s  Eimum,  2N 


This 

WITH 


STAMP 

75c 


guarantee  that  It  Is  CtWUttnly  a  vei ,  

that  you  will  lake  a  pride  In  wearing.  Then  were 
made  to  sell  at  60  cents,  but  aa  a  special  bargain 
wo  will  supply  thorn  to  customers  mentioning  this 
-  H>LF  PftiCF,  vbu.  ONLY  3S  CENT*. 


LOADED  CIGARETTES 


Johnson  Smith  at  Co.,  Dept.  c-9 


JOHNSON  SMIIH  «.  cb. 

THE  "LinLE  GIANT"  TYPEWRITER 

A  First  Class 


SERPENT'S  EGGS 

Each  box  contains  12  Eggs, 
which  are  no  larger  than 
a  grain  of  oats. 
When  lit  with  a 
match,  however, 
each  one  gradu- 
ally hatches  itself  into  ft  Snake  several 
feet  long,  which  curls  and  twists  about 
in  a  most  lifelike  manner.  Price  per 
box  10c,  potlpald.    JflbaMO  Smith  A  Co. 

CIGARETTE  ROLLER 


a  fifty  or  seventy-five  dollar  macalnS. 

mtly  recommend  our  Little  Giant.  L  _ 
in  construction,  bo  that  ojiy  ono  can  Quick 
write  oa  rapidly  as  Ihey  would  with  pi 
alphabet  most  frequent  j  used  being  I 
writo  rapidly,  the  numerals.  I  to  1' 
being  together.  With  this  machine  y 
?owri  ten  love  letters,  address  envelo 
oatany  kind  of  work  not  reqoiringa  U 

"  "  ting  the  machine.  Price  complr " 


tho  pur 

■n  anch  I 
strongl 
;  ly  lean 
id  Ins. 


&1ES 


Here  Is  the  Prettiest  rubber  stamp  yoo  ever  saw.  At  very 
great  cost  we  have  had  this  design  specially  engraved  for  our 
customers,  and  it  cannot  be  obtained  except  through  us.  The 
design  is  ornamental,  with  floral  decorations,  with  a  beautiful 
dove  in  the  upper  part  conveying  its  message  of  love,  the  de- 
sired name  or  name  and  address  being  tastefully  displayed  in 
With  this  rubber  stamp  you  can  brand  your  letter 
paper,  envelopes,  postals  and  other  stationery,  and  the  elabo- 
rate and  unique  design  will  be  admired  by  all.  Placed  upon  the 
outside  of  envelopes,  packages  and  other  mail  matter,  it  en- 
ures their  return  to  the  sender  In  the  event  of  non-delivery  for 
any  reason.  It  looks  very  prettw  stamped  on  books,  music, 
photographs,  etc.  With  each  stamp  we  Include  a  self-inking 
stamppad  and  a  bottle  ofink  for  re-inking  the  pad,  and  the 
PRICE  of  the  COMPLETE  OUTFIT,  io  box,  is  ONLY 
75  CENTS,  POSTPAID. 


just  the  tobacco  yoo  prefer  and  thus  have 
nicer  "smokes'*  than  ready  made,  and 
more  of  them  besides  saving  about  half  of 
yon  r  money.  Just  try  one  and  make  your 
cigarettes  just  to  your  own  liking.  Price 
only  lOc  or  3  for  28c  postpaid,  with  full 
instructions  for  use,      JQHKSfll SMITH 4 CO. 


ond  fui? printed  Inetruc- 
•1.29  by  mall  postpaid. 

MYSTIC  SKELETON 

A  jointed  figure  of  a  elteletoo 
14  inchea  In  height,  will  d unco 
to  music  and  perform  various) 
gyrations  and  movements  whila 
the  operator  may  be  any  dis- 
tance from  ft.  The  figure  may 
bo  examined  by  the  spectators. 

When  handed  back  to  tho 
operator  It  ia  simply  placed  on 
a  chair  or  table,  when  it  will 

seemingly  become  endowed  witn   ,  _  

At  tho  command  of  tho  operator  ft   

stand  up,  dance,  etc.    We  send  full  directior 
"  -■[elel 
itp- 

MIDGET  ILLUSTRATED  BIBLE 

LY^.^JV     to***  Cnriosity 

Tho  Smallest 
«lblo  Io  tin  World 

Ths  Midget  Bible  Is 
■  perfect  gem,  and  s 
work  of  art.  It  Is 
shout  ths  sirs  of 
postage  stamp  s 
contain*  TWO  HTJL. 

 DRED  AND  FIFTY 

PAGES  of  the  NEW  TESTAMENT,  prorusely  illus- 
trated. This  little  Bible  Is  a  wonder.  It  is  said  tc 
bring  good  luck  to  tho  owner.  Must  be  seen  to  be 
appreciated.  Pries,  only  13  cents,  three  BIMss  fsi 
30  cental  on*  ooxoa  Bibles  for  SI.OO  or  BOO  few 
S6.0O.  Good  money  can  be  made  selling  these  Midget 
Bibles  amongst  friends,  church  acquaintances.  Sandaj 
schools,  bazaars,  etc.  Send  for  a  tew  sod  trr  It* 


aasSpa» 


The  CONJURER'S  CASKET, 

Appmlua  and  OlnatMi  for  *  Hnmbir  of  Mptorieu*  Trick* 
Catuoti  for  an  Entire  Evonlng't  EnMrtainmnt  ggc 
ANYONE  CAN  DO  THEM 

ft  Is  great  fan  tnystifying  your  friends.  Get  this  Conjurer's  < 
loot,  and  you  will  be  the  cleverest  fellow  In  your  district.  It  < 
tains  the  apparatus  for  seven  first-rate  tricks,  including  Tho  Dii 
pearlng  Rose,  that,  when  placed  on  the  lapel  of  your  coat,  smnit 
from  sight  at  will;  the  Magic  Vaao  and  Ball  Trick  fa  Wooden  Ban  is 

? laced  inside,  and  upon  replacing  the  lid  has  disappeared  and  is 
ound  in  someone  else's  pocket) :  The  Magic  Nail  with  which  yo>>  can 
apparently  cut  rour  finger  almost  in  two;  the  Wonderful  Card  Trick       ,  _____  , , 

(a  card  ia  placed  In  an  envelope,  and  when  opened  an  entirely  differ-  T^^^^*""*"""*** 
entcardaWetherisfound);  Tho  Dib  appear,  ng  Coin  Box  (a  coin  is  plated  In  ths  little  wooden  batTel,  afti 
when opcnedTagain.  Is^fonndto  hove  vanished  entirely  or  can  be  made  to  change  into  a  coin  of  another  de- 
nominaOon);  The  Fatfrrous  Mesmerized  Penny Mthat  defies  the  law  of  gravitation  f_unpenda  from  the  palm  of 
tho  hand,  nose,  cheek,  wall,  clothing,  etc. I ;  The  GIsss  Goblet  and  Vanishing  Coin  Trick  <a  coin  is  dropped 
into  o  claas  of  water,  and  when  tho  water  Is  poured  out  tho  coin  haa  vanished).  With  the  Beven  tricka  do 
scribed  above  we  send  full  printed  inetructiona  for  performing  each  trick,  bo  that  anyono  can  readily  per 
l>rm*ll  the  .tricks  toths  great  amusement  of  their  friends  or  the  public.  Any  boy  of  ordinary  intelligence 
ilon.  can  oive  a  parlor  euteriainment  not  Inferior  to  some  regula- 
in  the  Cabinet,  there  are  twenty-five  other  feat,  and  Illusions  full. 


JOHNSON  SMITH  &  CO..   Dipt.  E9,  3224,  N.  Halite*  St.  CHICAGO  JOHNSON  SMITH  &  CO..  Dept.  E9 


with  this  Cabinet  of  Tricks  in  bis 

magicians.  Besides  the  tricka  col  

explained  with  full  printed  Instructions,  for  whL.. 
Among  them  are  The  Moose  in  a  Pact  of  Cardt,,  ■«  __  _ 

Through  a  Table.  Ono  Cent  Rubbed  into  Two.  To  Find  the  Number  Thought  of.  Mysterious  Wedding  Ring 
etc.  We  also  send  the  secret  of  performing  three  wonderful  eUge  tricks,  as  follows:  Tho  Act  of  Cremat 
ing  a  Woman,  Walking  on  the  Ceiling  of  a  Room,  sad  the  Disappearing  Lady,  together  with  an  article  H 
legerdemain  and  valuable  blots  to  amatanr  conjurers,   PRICE  COMPLETE  ONLY  SO  CKHTB, 

JOHNSON  SMITH  &  CO.,  Dept.  E9#  3224  N.  Halsted  Street.  CHICAGO 

rr^i^mSm^  The  Newest  Novelty  Aerial  Balloon 

1     -         n  u       ^  sSIat^^b'aM^a  iffiij  SlZgg&g^ 

measures  sixteen  Loebes  long  Is  blown  up  in  the  usual  way,  and 
when  released,  tho  air  preaauro  sends  the  balloon  SOARINd 
,r.^,_..>„™  .    ...         ,  UPWARD  the  8M-inch  propeller  SPINNING  AROUND  AT  A 

LIVELY  RATE.  The  effect  Is  etartUnx.  It  Is  a  grecoiul  flier  that  makes  the  youngsters  WILD  WITH  JOY. 
May  be  used  repeatedly  Indoors  or  outdoors.  An  Immensely  in  to  re  a  ting  toy.  PrU>»  IO«  oacS,  3  for  2So  ft*. 

322*  Hm  Halsted  Street,  CHICAGO 


New 
Vamping 
Card 


•brprislagry  Simple  trstaas 


VAMPING  CARD  (placing  the  card  upright  over  the  piano  keys), 
yoo  can  at  once  Vamp  away  to  thousands  of  Songs.  Ballads,  Waltzes  Rag  Tl 

etc.,  etc..  equal  to  s  Professional  Musiclsn.   Noknowledi  ' 

After  using  it  a  few  times,  you  will  be  able  to  dispense  wi 
(__g  Card  entirely.  Only  15  cts,  p.e*  Johnion  .milh&Co. ,  0.(it  £9 


_  c  ls*requiro3j 
id  of  ths  Vamp* 


Gigantic  £  Batter  Beans 

The  New  Edible  Vogotable  Wonder 
Crow,  to  on  astonishing  size,  the  Beans 
measuring  from  3  to  6  feet  long  and 


ng  and  cooking.  25c, 
JOHNSON  SMITH  &  CO.  DEPT  £913224  N.  HALSTED  STREET  CHICAGO 

SHARPEN-M-ALL  SAmFo&&°* 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 
Sharpen,  the  Gillette  and  Durham  Duplex  both  edge,  at  one  time 
4LSO  SHARPENS  THE  Cf/lf  JUNIOR.  EVER  READY.  KEEN.KUTTER.  MARK 
CROSS.  CLARK.  AV7OSTR0P.  STAR  CRUSTEEL,  AND  ALL  OTHERS 

STROPPER.  rag 


JOHNSON  SMITH  &  CO-  DEPT  19  1224  H.  HALSTED  STREET  CHICAGO 

Stoat  • 
leak  in  9 
minute 


Poimend 


The  finest  repairer  for  ironware.  Agateware, 

Enamel  ware,  etc.  Good  for  kettles,  pots, pans, 
boilers,  and  every  kind  of  Ironware,  also  faff 
tin,  copper,  aluminum.  Ice  boxes,  iron  pipes, 
cracks  in  stoves,  broken  china,  porcelain, 
rrae,  bisque,  crockery,  wooden  ware,  marble,  etc.  Will  not  chip,  fiT. 
-  ,.u.-.skeorboPout.  THE  MEND  13  THE  STRONGEST  SPOT  IN  THE  POT 
Could  not  be  simpler;  juat  mix  the  powder  with  water.  HARDENS  LIKE  IRON. 
Fire-proof,  Water-proof.  You  can  fill  s  big  hole  or  s  small  crack.  Mended  Pise* 
stronger  than  new.  Replaces  chipped  enamel.  Anyone  can  do  it:  FAILURE  IB 
IMPOSSIBLE.  Bettor  and  easier  than  solder.  Three  sb.ee.  19  cents,  29  csol* 
and  SO  cents. 

.Johnson  Smith  &  Co.,  Dept.  E9  3224  N.  Halsted  St.,  Chicago 


Y ou  benefit  by  mentioning  the  "Electrical  Experimenter"  when  -writing  to  advertisers. 
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ELECTRICAL  EXPERIMENTER 


July,  1919 


(^%^|)     '  OFFER  No.  I 

^  Wireless  Course 

^*^^m&m/l  :-^^^^^^^^^a—  -   I  The  most   comprehensive   Wireless  Course 

^fcj^WlA^*^^*^     /      ?S?^-=-     •    ■  ~^    ~~         f  ever  printed.     Contains   160  pages,  350  il- 

,  Wt-W  l '  Jx^'.    \- <&)  ilWm^m^ik}-     '?'S'^  '  ;f#W^     =  lustrations.     Size  of  book  6?4"xl0".  Very 

<€?(-^w;'  ^MSH^Snfiw^^^^W  ^  fine  flexible  cIoth  cover- 

'W/  I  '  -  ^  \v.y/3;  .^IB         ""Mill Mf  t3  FREE  with  a  year's  subscription. 

Add  5c  for  postage 

y^^^^^ ^a^^1/  ES^^SIS  ~ ^P!U^^   *imn" "i"u'"1""'1  ■   ■   n 

^^L-Nr^^'/O^^    .    //  I:W^J^^^^^^^Bp^B^^^  I  .  OFFER  No.  2 

&  — — —  %J^-   ^Mi^^^^^^^^^^^^m  i  Experimental 

blwfl^^^^^^^^p'^^.  I    Electricity  Course 

'  ^V^^/l ^3S5fc§5l§l^l^Il=^  fyl,   *S^Sw  ^  This  masterpiece  contains  160 

/?  !;^§i§^f^p5sls|^      ,K/  I  pages,   400   illustrations.  Size 

r~^^i*5tVi  ?h  '^2^5>.  ^  of  book  5  x9       Printed  on  ex' 

tyQt  ^C/     /U  ''^^^s,  1  tra  thin  paper,  so  book  can  be 

=-P/'«  ^As^9^»*^^  1  slipped    into    pocket.  Hand- 

'•  i *'Va*  /  1  some  flexible  cloth  cover. 

™0/_  &r  /  *  FREE  with  a  year's  subscription.  Add  5c  postage 

^ggAV''  ^       ^  OFFER  No.  3 

bT^S  i  How  to  Make  Wireless 

5^//j\\     (8?~%/f''  \,  ^    V^^ZX        v\  I  Sending  Apparatus) 

~^/^^1^5^  V°      ^T^ftY}   '^V  1  By  20  Radio  Experts  = 

?           JMP*  \    /kSf  i  How  to  Make  Wireless  I 

^ms^'"'  %  -o  CL/fL  JZ-  3«k  Receiving  Apparatus 

-^P-^  <R^^iy$Lr -j^L  I  By  20  Radio  Constiuctors 

^  These    books    are    by  | 

feg-jfS^      j^Hp   Juft  ^  o»  ^--^    |  far    the    most    successful  I 

jjP'  "^8fl>        (s  Jc/$r^  i  wireless    books    on    the  \ 

mf  *  If  -Jm©*^**  %  -  market.       Size    of    each  I 

T ''  \\.       I  jSgM^fc^  s<\  %  I  book  5"x7",  well  bound  on  I 

Jjmk\  \  lS\fc^*y    ^o*"^^  i  g°0(^  book  paper.  Covers  | 

^Mk^"^^^^^^^  $>S&^^>        ./"^  ^  m  two  co'ors-    ^e  rea"y  I 

f  *HBiW^o^^\S^     ./^  i  canno*  praise  these  books  | 

^,    ^Hjl^ ^^yyf^K^T^y^^    >^  I  too    highly.      Each   book  | 

*  jSSbSt  ^^^^  ^  contains    100   pages  and  | 

V^-  \  1  from    88    to    90    illustra-  I 

k<1\\^^^  |  tions.       BOTH     books  1 

t  \'X  1  FREE  with  a  year's  sub-  | 

|  scription.        Add  5c  for  postage  | 

This  is  a  very  limited  offer.    It  may  be  withdrawn  at  any  time  due  to  the  tremendous  cost  of 
paper,  which  IS  JUST  DOUBLE  WHAT  IT  WAS  ONE  YEAR  AGO.    We  have  only  a  limited 
supply  of  these  fine  books  on  hand;  after  they  are  gone  we  cannot  reprint  the  books  until  con- 
ditions become  normal  again.    Now  is  your  chance. 
The  publishers  of  this  journal  have  earned  an  enviable  reputation  of  giving  more  than  100 
Cents'  worth  for  each  dollar  spent  with  them.    Profit  by  this  liberal  opportunity  NOW; 
it  may  never  be  made  again. 

HERE'S  THE  OFFER 

/t  ^.^BBW^        Subscribe  to  the  ELECTRICAL  EXPERIMENTER  for  one  year,  at  the  regular  subscrip- 
7-19        *     N  ^SSi    Hml.        tion  price  of  $2.00  per  year   (Canada,  foreign  and  N.  Y.  C.  $2.50)  and  we  will  send 
\    \  ^HhHBbK^.         you  either  books  shown  in  one  of  the  above  offers.     If  you  subscribe  for  two  years, 
Gentlemen:       X_  \  ^SMHBHBpKBBfck         two  offers  will  be  given,  etc. 

Please  enter       Jt*    »   ^jtSflfiWWWhi  ,  ,         ,  r    ,  .  iri 

my    subscrip-    >^     •>  ^BBHiSmBft-  "  yoyL  are  a  subscriber  at  present  take  advantage  of  this  wonderful  opportunity 

'  '  °  "ct'r  xn  ^^^^mS^^  anyway.     If  you  do,  we  will  extend  your  present  subscription. 

f™h™™lER.  This  Offer  Limited.  Act  Now. 

year.. for  which  1  en-  \   

You  will  also  send  me  at 

\ X^^BB^  EXPERIMENTER  PUB.  CO. 

IsCLFrRoffer°Nobook "^'^m    233  FULTON  STREET  NEW  YORK  CITY 

  <> 

-^v 

Name   ^>  \ 

Address   \. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


July,  1919 


ELECTRICAL  EXPERIMENTER 


281 


COMMERCIAL 
WIRELESS 

Splendid  opportunities  now  in  the  MER- 
CHANT MARINE  for  Wireless  Operators. 
Salaries  now  being  paid — Junior  Oper- 
ators, $8S  per  month;  Chief  Operators, 
$110;  food  and  quarters  included.  Equiv- 
alent ashore  from  $35  to  $40  per  week. 
Interesting  and  fascinating  work.  Our 
graduates  in  all  parts  of  the  world  as 
operators,  instructors,  inspectors,  etc., 
etc.  Students  from  all  over  the  country. 
If  you  are  interested  in  Commercial  Radio 
let  the  EASTERN  RADIO  INSTITUTE 
train  you.  Endorsed  by  Marconi  and 
Government  officials. 

SUMMER  COURSES.  Day  or  evening 
start  June  30th.  Enroll  for  this  date  if 
possible  or  any  Monday  thereafter.  Send 
for  prospectus. 

EASTERN  RADIO  INSTITUTE 


899B  Boylston  St. 


Boston,  Mass. 


Western  Experimenters 

Buy  your  apparatus  and  parts  in  the 
West  and  save  money.  We  have  the 
largest  stock  on  the  Pacific  Coast  and 
sell  at  Eastern  Prices.  A  Full  stock  of 
HALCUN  and  MURDOCK  apparatus  al- 
ways on  hand.  BRANDES  wireless  re- 
ceivers, etc.,  in  addition  to  our  own  line 
of  highgrade,  long  and  short  wave  tuners, 
Regenerative  receivers,  and  Wireless  Tel- 
ephone apparatus  for  amateur  use.  Our 
part  list  contains  everything  for  the  man 
who  desires  to  build  his  own  equipment. 
Complete  sets  of  any  type  or  size  built  to  your 
own  design.  Just  send  us  a  rougli  sketch  and 
let  us  quote  you  prices.  We  can  save  you  money. 
SPECIAL  INTRODUCTORY  OFFER. — 
Complete  parts  for  our  $15.50  Audion  Panel 
ready  to  assemble  consisting  of  genuine 
Bakelite  panel  cut  to  size  and  all  holes  drilled, 
switches,  contacts,  stops,  binding  posts,  back- 
mounted  rheostat,  wire,  and  blue-print  of  in- 
structions. Arranged  for  reception  of  damped 
and  undamped  signals. 

Complete  parts   $5.85 

Send  stamp  for  our  complete  catalog. 

WESTERN  RADIO  LABORATORIES 

New  Call  Building, 
74  New  Montgomery  St., 
SAN  FRANCISCO,  CALIF. 


Wireless! 


Fine  black  composi- 
tion base  suitable  for 
detector,  fixed  con- 
denser,  etc.  The 
bottom  has  a  cavity  3" 
dimensions  4%"  x  2" 


x  1%"  x  %".  Over  all 
x  Two  holes  for 
binding  posts  and  for 
fastening  down  to  table. 
Post  paid   30C 


Knob  with  8/32  brass 
bushing,  size  11/16  x 
21/32.  Post  paid,  20c 
Knob,  as  in  upper  cor- 
ner, IVi  x  %,  with  hole  for  mounting. 
Post  paid   20c 

Bakelite-Dilecto  panels,  about 

91/2  x  19  x  %       Black  XX  $4.00 

19  x  19  x  y4       Black  XX  8.00 

9V2  x  19  x  3/16  Black  XX  3.00 

19  x  19  x  3/16  Black  XX  6.00 

A.  H.  CORWIN  &  CO. 

924  Kinney  Building       Newark,  N.  J. 


Learn  Watchwork,  Jewelrywork  and 

P  ♦    „  A  fine  trade  commanding  a  good  sal- 

EJlgraVing  arVi  an(j  your  services  are  always 
in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


'Plane  t<a>  KsnHUfc. 
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ciated  distinctly  to  them  by  Lieutenant  Met- 
calf.  They  craned  their  necks  to  see  the 
'plane  soaring  far  above  bearing  the  officer, 
whose  words  came  down  to  them  so  dis- 
tinctly thru  the  ether. 

A  few  minutes  later  Admiral  Sims,  from 
the  platform,  addrest  the  same  audience 
thru  the  amplifier.  He  praised  the  work 
of  the  American  Army  in  France,  saying 
the  navy  was  really  an  auxiliary  of  the 
army.  More  than  100  crippled  soldiers  from 
Walter  Reed  Military  Hospital  listened  at- 
tentively to  Admiral  Sims'  address  and 
applauded  his  references  to  the  navy,  every 
word  of  which  was  distinctly  heard,  thanks 
to  the  remarkable  amplifying  properties  of 
the  new  telephonic  amplifier  used  on  this 
occasion. 

Billie  Burke,  the  actress,  sold  bonds  to 
the  audience  after  the  address  of  Admiral 
Sims,  who  bought  the  first  bond. 

All  of  which  was  made  possible  by  the 
use  of  radiotelephony  on  the  'plane  and  at 
the  ground  station,  coupled  to  the  "Mag- 
navox,"  a  brand  new  telephone  amplifier 
thru  which  the  crowd  in  front  of  the  Treas- 
ury heard  President  Wilson's  Victory  Loan 
appeal.  Lieutenant  Metcalf  of  the  Military 
Aeronautic  Service,  delivered  the  message 
while  flying  2,600  to  3,000  feet  (about  one- 
half  mile)  above  their  heads.  Altho  relayed 
at  this  great  height,  every  word  of  the 
message  could  be  distinctly  heard. 

The  Magnavox  (i.  e.  magnifying  voice) 
is  the  invention  of  Messrs.  D.  S.  Pridham, 
O.  B.  Moorehead  and  P.  L.  Jensen  of  San 
Francisco.  It  was  connected  with  the  air- 
plane by  means  of  the  wireless  telephone 
apparatus.  One  of  the  photos  shows  Mr. 
Pridham  using  the  anti-noise  transmitter 
speaking  to  the  aviator. 

The  first  question  the  layman  naturally 
asks  is:  "How  is  it  done?"  The  effect  is 
wonderful,  to  be  sure,  yet  it  seems  so  simple. 
By  the  aid  of  the  accompanying  illustration 
the  successive  actions  taking  place  in  trans- 
mitting the  aviator's  voice  from  airplane  to 
earth  will  be  understood.  The  uninitiated 
are  wont  to  think  that,  by  some  mysterious 
means  or  other  the  voice  itself  is  actually 
projected  thru  the  air,  and  that  they  are 
actually  listening  to  the  original  speech. 
But  such  is  not  the  case.  The  original  vocal 
air  waves  set  up  in  close  proximity  to  the 
person  speaking,  in  this  case  the  aviator, 
are  imprest  on  a  sound-sensitive  instru- 
ment, known  as  a  microphone. 

The  microphone  faithfully  follows  every 
intonation  of  the  spoken  voice  and  modu- 
lates or  varies  correspondingly  a  weak  elec- 
tric current  passing  thru  the  microphone, 
which  modulations  or  variations  of  current 
are  caused  to  affect  in  turn  an  audion  or 
"talking  bottle,"  as  it  is  popularly  called 
nowadays.  The  modulations  of  current  in 
the  microphone  circuit  are  of  low  or  audio 
frequency,  about  1,000  cycles  per  second, 
and  when  these  act  upon  the  audion  the 
electrical  condition  of  the  circuit  connected 
with  the  antenna,  which  is  in  turn  connected 
with  the  audion,  causes  oscillations  or  cur- 
rents of  high  frequency  of  about  50,000  to 
100,000  cycles  per  second,  or  higher,  which 
are  set  up  and  pass  into  the  antenna.  The 
antennas  or  aerial  wires  from  which  the 
radio  frequency  energy  or  waves  radiate 
on  the  modern  airplane  provides  for  the  use 
of  two  of  these  antennae,  one  secured  at 
either  extreme  of  the  wings.  These  wires 
are  made  of  the  toughest  phosphor  bronze 
strands,  a  large  number  of  which  are  cabled 
together  to  give  greater  strength,  and  at  the 
lower  end  of  the  antennse,  which  may  be 
100  feet  or  more  in  length,  there  are  placed 
lead  weights  weighing  about  two  pounds. 
The  airplanes  arise  and  descend  to  and 
(Continued  on  page  283) 


Typewriter  Sensation 


FREE  TRIAL 

Use  as  You  Pay 

Only  $4.00  a  month  until  the 
low  total  price  of  $53.15  is  paid, 
and  the  machine  is  yours. 

This  is  absolutely  the  most  gener- 
ous typewriter  offer  ever  made.  Do 
not  rent  a  machine  when  you  can 
pay  $4.00  a  month  and  own  one. 
Think  of  it— Buying  a  $100.00  ma- 
chine for  $53.15.  Cash  price,  $50.35. 
Never  before  has  anything  like  this 
been  attempted. 

Standard  Visible  No.  10 

Smith  Premier 

Perfect  machines,  Standard  size,  full  84 
character  one  motion  keyboard.  The  entire 
line  of  writing  completely  visible  at  all  times, 
has  the  tabulator,  the  two-color  ribbon,  with 
automatic  reverse,  the  back  spacer,  ball 
bearing  type  bars,  ball  bearing  carriage  ac- 
tion, in  fact  every  late  style  feature  and 
modern  operating  convenience.  Comes  to  you 
with  everything  complete;  tools,  cover,  oper- 
ating book  and  instructions,  ribbon,  practice 
paper — nothing  extra  to  buy.  You  cannot 
imagine  the  perfection  of  this  beautiful  re- 
constructed typewriter  until  you  have  seen  it. 
I  have  sold  several  thousand  of  these  perfect 
latest  style  Model  No.  10  machines  at  this 
bargain  price  and  every  one  of  these  thou- 
sands of  satisfied  customers  had  this  beauti- 
ful, strictly  up  to  date  machine  on  five  days' 
free  trial  before  deciding  to  buy  it.  I  will 
send  it  to  you  F.  0.  B.  Chicago  for  five  days' 
free  trial.  It  will  sell  itself,  but  if  you  are 
not  satisfied  that  this  is  the  greatest  type- 
writer you  ever  saw,  you  can  return  it  at  my 
expense.  You  won't  want  to  return  it  after 
you  try  it — you  cannot  equal  this  wonderful 
value  anywhere. 

You  Take  No  Risk— Put  in 
Your  Order  Now 


When  the  typewriter  arrives  deposit  with  the  ex- 
press agent  $9.15  and  take  the  machine  tor  Ave 
days'  trial.  If  you  are  convinced  that  it  is  the 
best  typewriter  you  ever  saw.  keep  it  and  send  me 
$4.00  a  month  until  our  bargain  price  of  $53.15  is 
paid.  If  you  don't  want  it,  return  it  to  the 
express  agent,  receive  your  $9.15  and  return 
the  machine  to  me.  I  will  pay  the  return 
express  charges.  This  machine  is  guaranteed  just 
as  if  tou  paid  $100.00  for  it.  It  is  standard.  Over 
one  hundred  thousand  people  own  and  use  these 
typewriters  and  think  them  the  best  ever  manu- 
factured. 

The  supply  at  this  price  Is  very  limited,  the  price 
will  probably  be  raised  when  my  next  advertise- 
ment appears,  so  don't  delay.  Fill  in  the  coupon 
today — mail  to  me — the  typewriter  will  be  shipped 
promptly.  There  is  no  red  tape.  I  employ  no 
solicitors — no  collectors — no  chattel  mortgage.  It 
is  simply  .understood  that  I  retain  title  to  the 
machine  until  the  full  $53.15  is  paid.  Tou  cannot 
lose.  It  is  the  greatest  typewriter  opportunity  you 
will  ever  have.  Do  not  send  me  one  cent.  Get  the 
coupon  in  the  mails  today — sure. 

Harry  A.  Smith,  738,  218  N.  Wells  St.,  Chicago 


H.  A.  SMITH,  738,  218  N.  Wells  St.  Chicago,  III. 

Ship  me  a  No.  10  Smith  Premier  F.O.B.  Chicago, 
as  described  in  this  advertisement.  I  will  pay  you 
the  $44.00  balance  of  the  special  $53.15  purchase 
price,  at  the  rate  of  $4.00  per  month.  The  title 
to  remain  in  you  until  fully  paid  for.  It  is  under- 
stood that  I  have  five  days  in  which  to  examine 
and  try  the  typewriter.  If  I  choose  not  to  keep  it 
I  will  carefully  repack  it  and  return  it  to  the  ex- 
press agent.  It  is  understood  that  you  give  the 
standard  guarantee  for  one  year. 

Name   .,  

Address   


ADVERTISING  PAYS 

It  pays  the  man  who  advertises  and  it  pays  the  man  whw 
answers  ads.  For  advertising  rates  in  the  E.  E.,  address 
Advertising  Dept.,  233  Fulton  St.,  N.  Y. 


You  benefit  by 


mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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TIRES  at  WHOLESALE 

k  Not  Seconds—Fully  Guaranteed 

Genuine   "  Capitol "  or  the  new 
"Rib-Skid"  Beacon  Tires  $13.60 
up.  Red  Tubes  or  "Inside  Armor" 
S2.90  up.   Write  at  once  for  full 
description,  samples  of  material, 
and  '  Direct-To- You"  wholesale 
prices  on  these  absolutely  First 
Quality  Fully  Guaranteed  5000 
mile  Tires,  Tubes,  Armor,  etc. 
Avoid  tire  trouble,  and  save  one- 
third   your  Tire   expense  by 
sending  size  of  your  tires  and 
name  of  car  today. 

MODERN  TIRE  CO. 
€59  7th  St.,  Racine,  Wis. 


BUSH  CAR— FREE 

ThiaFive  Passenger  37  H.  P.  car.l  1 6  in.  whl.  base.  All  bear. 
Ings  Timken.  Delco  Ign.-Dyneto  Stg 

for  my  great  Free  Offer  and  48-page 


-Dyneto  Stg.  and  Ltg.   Write  ate 
Jntf  48-page  catalog.   Agents  wanted 
to  drive  and  demonstrate.   Territory  open.   Prompt  shipments. 
KiK  money^  Care  guaranteed  or  mon*y  back.    1919  cars  ready. 
DIICLI    Address  J.  H.  Bush,  President.   Dept.  C15 

P  V  9  rl  MOTOR  CO.,  Bush  Temple.  Chicago,  Illinois 

Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
<fc\  TB^HI^^     good.    Catalog  Free. 
Cleveland  Automobile  School,  1807  E.24th  St.,  Cleveland,  0. 


Free  Book!  «£7?s"$g 

about  the  greatest  of  all  industries — 

AVIATION 
Big  demand  for  trained  men.  Pas- 
senger and  mail  service  soon  to  all 
cities.  Write  for  this  FREE  book, 
which  tells  ambitious  young  men  how 
to  get  a  start,  and  win.  Don't  delay. 
Write  TODAY.  Address 

NATIONAL  AERO  INSTITUTE 
744X.  916  So.  Michigan  Ave., Chicago,  III. 


MUSIC  TAUGHT  FREE 


SGI  can  ittaoL  ttUuXt  w£i  W*  quuWS> 

In  Your  Home.  Write  today  for  our  booklet.  It  tells 
how  to  learn  to  play  Piano,  Organ,  Violin,  Mandolin, 
Guitar,    Banjo,   etc.    Beginners  or  advanced  pupils. 

American  School  of  Music.  57  Lakeside  BIdg.,  Chicago 


'ARTIST 

Earn  $25  to  $100  per  week.  Car- 
tooning. Illustrating.  Designing  suc- 
cessfully  taught    by    mall  through 
new  Instruction  method.  Entire 
outfit    free    to    new  students. 
Write  today  for  beautiful  new 
book,    "HOW    TO    BECOME  AN 
ARTIST"  and  special  free  offer. 

Washington  School  of  Art.  Inc. 
1424  H  St.,  N.W.   Washington.  D.  C. 


CLEARTONE  PHONOGRAPHS 

$4.00  to  $200.00  Retail 

Needles  45c  per  thousand  in  lots  of  500,000 
Motors  $1.35  to  $11.75  each.  Tone  Arms  and 
Reproducers  $1.30  to  $5.75  per  set.  Main 
Springs  20e  to  00c  each.  Records,  Needles. 
Sapphire  Points  and  Tarts  at  reasonable 
prices. 

Write  for  our  84  page  catalogue,  the  only  one 
of  its  kind  in  America,  illustrating  33  differ- 
ent styles  of  Talking  Machines  and  over  500 
different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  4GB  E.  12th  St..  N.  Y. ,  U.S.A. 


HANDY  BINDER 

for  the  Electrical  Experimenter 


Holds  and  preserves  12  issues,  each  of  which  can 
be  inserted  or  removed  at  will,  without  tools.  Will 
keep  your  magazines  perfectly  for  all  time  or  just 
preserve  them  like  new  till  you  bind  them  perma- 
nently. Made  of  heavy  material,  extra 
strongly  reinforced  at  the  back  and 
covered  with  handsome  green  cloth, 
suitably  lettered  in  gold. 

Add  postage  for  2  lbs. 
Experimenter  Pub.  Co.,  Inc.   Book  Department   233  Fulton  St.,  N.  T 


65c 


y»a  can  be  quickly  cared,  if  you 


'STAMMER 


i 

m  Send  10  cents  coin  or  stamps  for  70-page  book  on  S  tam- 
m   mering  and  Stuttering,  "Its  Caow  and  Core."  It  tells  how  I 
cured  myself  after  stammering  for  20  years. 
™    Benjamin  N.  Bogue,  756  Bogne  Building,  Indianapolis 

AGENTS  $60  WEEKLY 

Robinson  Folding  Bath  Tab.  Big  seller.  Costs 
little,  no  plumbing,  little  water.  Weight  15 
pounds,  folds  into  small  roll.  Full  length  baths, 
far  better  than  tin  tubs.  Guaranteed  10  years. 
$10  a  day  easily  made.  Write  for  free  tub  offer. 
Robinson  Cabinet  Mfg.  Co.,  498 1  Factories  Bldg..Toledo.Q. 


ELECTRICAL  EXPERIMENTER 

STORAGE  BATTERY  TESTING 

{Continued  from  page  224) 

For  example,  a  battery  develops  100  amp. 
hours  at  the  eight  hour  rate.  At  the  five 
hour  rate  (see  table)  it  will  develop  86.5% 
or  86.5  amp.  hours  in  a  five  hour  discharge. 
Since  amp.  hours  =  amps.  X  hours,  then 
86.5  divided  by  five  will  '=  17.3,  the  current 
in  amperes  that  the  battery  will  deliver  for 
five  hours. 

The  graphic  curve,  Fig.  3,  showing  the 
voltage  of  a  pasted  plate  at  the  five  hour 
rate  will  apply  to  any  battery  of  pasted 
plates,  discharged  at  the  five  hour  rate. 

When  the  battery  is  put  on  discharge 
readings  should  be  taken  at  the  following 
intervals  :  0  hrs.,  J4  hr.,  l/t  hr.,  1  hr.,  2  hrs., 
3  hrs.,  3J/2  hrs.,  4  hrs.,  4^  hrs.,  4^  and  5 
hrs.  If  the  voltage  should  fall  more  than 
that  shown  in  the  curve  between  the  3  and 
3*/2  hr.  readings  the  voltage  and  cadmium 
readings  should  be  taken  at  shorter  inter- 
vals. When  the  cell  voltage  reaches  1.8 
the  pos.  cadmium  should  read  2.00  volts  and 
the  negative  about  .20.  Of  course,  these 
readings  will  vary  somewhat,  depending  on 
the  condition  of  the  battery,  but  if  the  pos. 
cadmium  falls  below  1.9  volts  or  the  nega- 
tive rises  above  .25  it  shows  a  lack  of  ca- 
pacity in  that  group  and  the  battery  should 
be  sent  out  for  repairs. 

A  voltmeter  reading  on  open  circuit  is  of 
no  value,  since  the  voltage  of  a  battery 
after  standing  a  few  hours  is  the  same 
whether  charged  or  discharged,  approxi- 
mately 2.1  volts. 

Due  to  the  fact  that  the  gravity  of  the 
electrolyte  changes  with  the  temperature, 
the  amateur  very  often  spoils  his  battery  in 
this  way. 

The  following  table  will  be  of  assistance 
in  overcoming  the  above  mentioned  trouble. 
The  standard  temperature  for  all  com- 
mercial testing  is  70  deg.  Fah. 

Table  I 


Degrees  F. 

Specific  G 

100 

1.275 

97 

1.276 

94 

1.277 

91 

1.278 

88 

1.279 

85 

1.280 

82 

1.281 

79 

1.282 

76 

1.283 

73 

1.284 

70 

1.285 

67 

1.286 

64 

1.287 

61 

1.288 

58 

1.289 

55 

1.290 

52 

1.291 

49 

1.292 

46 

1.293 

43 

1.294 

40 

1.295 

The  temperature  of  the  battery  should  be 
kept  as  near  70  deg.  as  possible,  as  the  ca- 
pacity increases  and  decreases  with  the  tem- 
perature. A  starting  and  lighting  battery 
should  not  go  above  100  deg.  under  any 
conditions.  To  do  so  will  loosen  the  active 
material  from  the  grids,  and  after  a  few 
cycles  the  battery  will  be  completely  ruined. 
However,  other  batteries  containing  heavier 
plates  will  stand  as  high  as  120  deg.,  de- 
pending on  the  thickness  of  the  plates,  but 
will  be  ruined  if  constantly  operated  at  that 
temperature.  It  is  therefore  a  good  prac- 
tise to  always  keep  your  battery  below  100 
deg.  If  it  should  be  impossible  to  do  this, 
the  next  best  thing  is  to  lower  the  specific 
gravity  of  the  electrolyte. 


RADIO  ENGINEERS'  MEETING. 

The  Institute  of  Radio  Engineers  held  a 
meeting  on  Wednesday  evening,  May  7,  at 
the  Engineering  Societies  Building,  New 
York  City.  A  paper  was  presented  on  "The 
Detecting  Efficiency  of  the  Thermionic 
Detector,"  by  Dr.  H.  J.  van  der  Bijl,  of 
the  Western  Electric  Company.  The  paper 
presented  described  several  different 
methods  for  measuring  absolutely,  or  by 
comparison,  the  true  detecting  efficiency 
of  vacuum  tubes. 


This  Book 
Cost  $34,000 

1200  Authors  Contributed 

Our  Bound  Volume  No.  6  contains  a 
goldmine  of  electrical  and  scientific 
information.  No  such  value  has  ever 
been  offered  before  for  so  low  a  price. 
A  marvelous  cyclopedia  of  electricity. 
A  reference  book  of  authentic  in- 
formation not  found  in  any  other  book 
in  print. 

Volume  contains  twelve  numbers  of  the 
"Electrical  Experimenter"  magazine  — — 
May,  1918  to  April,  1919,  inclusive.  There 
are  984  pages,  2,110  complete  articles, 
1,908  illustrations,  369  questions  and 
answers.  Sizes,  12"  high;  9"  wide;  2" 
thick. 

A  world  of  electrical  information ;  the  en- 
tire electrical  Progress  for  one  year ;  the 
greatest  reference  book  on  current  "Wire- 
less"— all  at  a  price  within  reach  of  every- 
body. Mind  you,  the  book  is  durably 
bound  in  attractive  green  linen  with  heavy 
covers.  Letters  stamped  in  gold.  You  will 
be  proud  to  have  it  in  your  library.  We 
have  only  600  copies,  therefore  be  sure  and 
order  to-day.  Snipping  weight  8  lbs.  Add 
a  sufficient  amount  for  postage,  otherwise 
we  must  ship  by  express. 

$000 


3 


add  postage  for  8  lbs. 

Positively  the  Greatest  Electrical  book  bargain  in 
the  World.    We  ship  AT  ONCE.  Order 
today  to  avoid  delay. 

EXPERIMENTER  PUBLISHING  COMPANY,  Inc. 

Book  Department 

233  Fulton  Street      -     New  York,  N.  Y. 

«»»"——  —  "  Fill  in— Tear  out— and  Mail  — — — — — 
7-19 

Gentlemen : 

Please  send  at  once  your  Volume  No.  6  as  adver- 
tised, for  which  I  enclose  herewith  $  

I  also  enclose  $  extra  for  postage. 


Name  . 
Address 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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TalMn&g. 
•Plaurae  to  EartH 

(Continued  from  page  281) 


from  the  ground  with  these  aerial  wires 
outstretched.  They  need  not  be  reeled  up 
as  was  the  previous  practise. 

Picking  up  the  thread  of  transformations 
taking  place  in  the  voice  from  the  airplane 
and  by  referring  to  the  accompanying  dia- 
gram-illustration, we  see  that  the  high  fre- 
quency electric  currents  are  shot  off  from 
the  airplane  antenna  and  proceed  to  set  up 
electric  oscillations  or  waves  in  the  ether, 
not  in  the  air.  These  waves  radiate  spher- 
ically in  the  same  manner  as  the  ripples 
on  a  small  mill  pond  when  you  throw  a 
stone  into  it — the  ever-expanding  ripples 
finally  reaching  the  shore,  and  if  a  little 
float  or  tippet  rests  on  the  water  it  will  be 
rocked  by  the  wave  when  it  reaches  its  po- 
sition. The  very  same  thing  takes  place 
when  the  aviator's  voice,  now  transformed 
into  extremely  high  frequency  and  inaudi- 
ble waves,  which  may  pass  thru  our  very 
body  or  thru  the  building  in  which  we  may 
be;  and  these  rapidly  traveling  waves, 
speeding  onward  with  the  velocity  of  light, 
or  186,000  miles  per  second,  eventually 
reach  the  receiving  antennas,  located  in  this 
case  on  the  earth.  These  waves  also  move 
outward  from  the  transmitting  airplane  sta- 
tion in  all  directions,  and  other  stations 
may  pick  up  the  message  or  signals  when 
desired,  even  at  distances  of  20  miles  or 
more. 

When  in  an  extremely  small  fraction  of 
a  second  the  radio-telephone  etheric  waves 
reach  the  receiving  antennas,  there  are  at 
once  caused  to  be  set  up  in  the  wires  com- 
prising these  antennas,  minute  electric  cur- 
rents corresponding  in  frequency  to  the 
etheric  waves  of,  let  us  say,  100,000  cycles 
per  second,  which  are,  of  course,  inaudible. 
This  receiving  antenna,  in  the  present  in- 
stance located  on  the  Treasury  Building  at 
Washington,  D.  C,  was  connected  up  with 
a  sensitive  wireless  telephone  receiving  set, 
in  which  we  find  some  more  audions,  or 
"talking  bottles."  In  this  case  the  audions 
or  vacuum  tubes  containing  the  various 
electrodes  for  controlling  the  stream  of 
electrons  or  minute  electric  charges  passing 
thru  the  audion,  are  used  inversely  to  their 
action  in  the  airplane  as  described  above — 
here  they  have  imprest  upon  them  the  in- 
audible radio-frequency  oscillations  or  cur- 
rents coming  to  them  from  the  receiving 
antenna  and  set  up  in  the  manner  afore- 
mentioned. Of  course,  these  oscillatory 
currents  are  carefully  tuned  by  means  of 
the  usual  tuning  coils  and  metal  plate  con- 
densers, so  that  the  message  comes  in  with 
maximum  resonance.  The  audions  trans- 
form these  antenna  currents  into  audi-fre- 
quency  currents,  which  may  be  then  past 
into  an  ordinary  pair  of  wireless  telephone 
receivers  strapt  to  the  head,  or  as  in  the 
present  case,  they  may  be  past  into  a 
sound  amplifying  apparatus. 

An  amplifier  of  this  type  and  suitable  for 
powerfully  intensifying  wireless  telephone 
or  telegraph  messages  as  well  as  the  regular 
telephonic  speech  over  the  usual  telephone 
circuits  from  Washington  to  New  York, 
etc.,  is  shown  in  the  accompanying  photo- 
graphs and  is  known  as  the  Magnavox. 
This  instrument  comprises  a  diafram  and 
electromagnet  very  cleverly  arranged  and 
delicately  balanced,  so  that  when  a  medium 
strength  telephone  or  radio  current  passes 
into  it,  the  diafram  or  sound  reproducer  of 
the  device  responds  with  greatly  intensified 
effect,  and  in  this  way  it  proves  a  wonderful 
advance  for  the  purpose  of  public  speaking, 
amplifying  radio  signals  under  certain  con- 
ditions where  more  than  one  may  wish  to 
hear  them,  such  as  in  lectures,  and  for  a 
hundred  and  one  other  requirements,  in- 
cluding train  announcing,  theatrical  pur- 
poses, ad  infinitum. 
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CHIROPRACTIC 

A  Dignified  Profession 
^That  is  Calling  forMoreMembers 

There  is  today  a  demand  for  one  hundred  thousand 

ESSS^Doctors  of  Chiropractic  in  this  country,  according  to 
»      the  statement  of  a  man  who  is  himself  a  prominent 
^^Chiropractor  and  has  intimate  knowledge  of  the  Chiro- 
practic situation  throughout  the  United  States. 

Even  if  this  demand  remained  stationary,  it  would  require  many  years  to  fill 
it.  But  the  demand  is  constantly  increasing  because  more  and  more  intelligent 
people— those  who  do  their  own  thinking— are  becoming  convinced  that  Chiro- 
practic (the  advanced  Science  of  Spinal  adjustment)  is  the  common  sense  and 
really  scientific  way  to  relieve  pain  and  disease. 

A  Real  Opportunity  $3000to$5000aYear 


D6  you  realize  what  this  means  to  you  if  you 
are  really  ambitious?  It  means  that  never  has 
there  been  a  more  opportune  time  for  you  to 
align  yourself  with  the  members  of  a  great  pro- 
fession that  is  forging  rapidly  to  the  front.  Today 
Chiropractic  is  receiving  the  serious  considera- 
tion and  hearty  endorsement  of  even  many 
doctors  of  the  old  schools  of  medicine,  of  clergy- 
men and  of  large  numbers  of  scientific  thinkers 
and  investigators.  And  Chiropractic  is  a  pro- 
fession of  rich  financial  rewards. 


Many  Doctors  of  Chiropractic  earn  that  much 
and  more.  Some  upwards  of  $10,000.  Dr.  M.  D. 
Moore,  of  Kentucky,  reports  an  income  of  $9,000 
a  year.  Dr.  L.  H.  Roche,  New  Jersey,  $5,000.  Dr. 
Hanna,  of  Florida,  over  $5,000  yearly. 

The  success  of  Chiropractors,  in  many  cases, 
has  come  so  quickly  as  to  be  almost  startling. 
And  yet,  it  is  not  to  be  wondered  at  when  you 
consider  the  scientific  accuracy  of  Chiropractic 
methods  and  the  comparatively  few  Chiroprac- 
tors that  are  now  in  the  field. 


Become  a  Doctor  of 
Chiropractic  atTome 

The  American  University  method  enables  you  to  study  by  mail  or  in  class  and  obtain  a  complete 
mastery  of  Chiropractic  in  the  shortest  time  consistent  with  thoroughness,  while  you  hold  your 
present  position.  Easy  terms.  A  splendid  faculty  will  personally  instruct  you  in  the  basic  princi- 
ples and  in  the  most  approved  methods  of  relieving  Headache,  Indigestion,  Lumbago,  Epilepsy, 
Pleurisy.  Constipation,  Rheumatism.  Asthma,  Neuralgia,  Neuritis.  Catarrh,  Fevers,  Jaundice,  Dys- 
pepsia, Paralysis,  etc.  No  special  preliminary  study  is  needed.  You  graduate  with  the  degree  of 
Doctor  of  Chiropractic  and  are  ready  at  once  to  open  your  office. 


22  Charts  Free! 

Send  Coupon 

We  have  prepared  22  remarkable  Anatom- 
ical and  Pain  Area  and  other  Charts— a  total 
value  of  $31.50.  Our  special  offer  places  all  of 
these  22  Charts  FREE  in  the  hands  of  ambi- 
tious men  and  women.  We  will  send  all  par- 
ticulars and  our  72-page  book  free  on  request. 

We  know  what  the  opportunities  are  and 
we  see  no  reason  why  you  should  not  "cash  in" 
on  these  opportunities  just  as  fully  as  others 
have  done  and  are  doing.  A  postal  or  the  coupon 
will  bring  complete  information  about  course, 
easy  payment  plan  and  the  Free  Charts  offer. 


AMERICAN  UNIVERSITY 

Manierre  Bldg.,  Dept.  505  Chicago 

Gentlemen:— Without  cost  or  obligation,  send  me 
I  by  mail,  your  new  illustrated,  72-page  book  and  de- 
i  tails  of  youreasy  payment  plan  and  FreeCharts  offer. 


Name  

Address . 


City.. 


.  State  .....„« 


CARNOTITE 


(Radium  Mineral.)  The  American  Pitchblende  found  in  Colorado, 
from  which  Radium  is  extracted. 

A  generous  piece,  enough  to  conduct  experiments,  such  as  affecting 
photographic  plates  thru  opaque  material  (similar  to  X-Ray  pictures), 
first  made  by  Sir  W.  Crookes  and  Mme.  Curie,  is  furnished  in  neat, 
wooden  box. 

URANIUM  ORE  {Radio-Active) 

Containing  about  35%  of  pure  Uranium;  also  Radium  and  Vanadium. 
One  of  the  most  rare  and  interesting  minerals.  Twenty  milligrams  are 
furnished  in  glass  vial  protected  by  lead  cover. 

One  box  of  Carnotite  and  one  vial  of  Uranium  Ore  as  described  above 
$0.50  sent  prepaid. 

Sidney  Specialty  Co. 

233  Fulton  Street  New  York  City 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  sup- 
plies, automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials 
of  the  month. 

Advertisements  in  this  section  seven  cents  a  word  for  each  insertion.  No  advertisement  for  less  than  50c  accepted.  Name  and  address  must 
be  included  at  the  above  rate.     Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.  Ad- 
vertisements for  the  August  issue  must  reach  us  not  later  than  June  22. 

The  Circulation  of  the  Experimenter  is  over  115,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 
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Automobile  Accessories. 


Save  Money.  It  is  a  conservative  estimate 
that  75%  of  the  money  spent  for  tires  is  wasted. 
One  bad  blowout  or  rim  cut  means  a  tire  cast 
aside.  This  problem  has  been  overcome  by  the 
new  McDaniel  Process,  which  gives  5,000  more 
miles  out  of  old  tires.  The  cost  is  insignificant 
compared  to  the  many  dollars  saved.  Drop  us  a 
card  today  and  let  us  send  full  details.  We 
want  to  tell  you  how  to  double  your  tire  mile- 
age. Leo  McDaniel  Rubber  Co.,  806  Commercial 
Ave.,  Cairo,  111.  

Ford  Car  Repair  Book  sent  free.  This  valu- 
able, complete,  well  illustrated,  book  explains  in 
a  simple  way  the  Causes  and  Cures  of  Over- 
heating; Repairing  Ford  Timer;  Curing  Piston 
Ring  Troubles;  Carburetor  Adjustment  and  Re- 
pairs; Connecting  Rods;  Transmission  Troubles; 
Care  and  Repair  of  Rear  Axle;  Stopping  Axle 
Grease  Leaks;  also  covers  practically  every 
other  phase  of  Ford  car  repairing.  Another 
feature  is  a  chart  showing  exactly  how  much 
to  pay  for  work  done  by  repair  men.  Send  25c. 
coin  for  three  months'  trial  subscription  and  get 
the  valuable  repair  book  free.  Ford  Owners' 
Magazine,  417  Montgomery  Bldg.,  Milwaukee, 
Wis.  

Ford  Owners  are  discarding  all  light  devices 
for  "Slow  Speed  Bright  Lights."  Retail  $1.  300% 
profit.    Guy  Cox,  Golden,  111.  

Auto  Motors  and  Supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air  cooled  motors,  $40  each 
and  up.  Bosch  Magnetos,  $15  each  and  up. 
Presto  Tanks,  $5.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second-hand 
auto  accessories.  Johnston,  West  End,  Pitts- 
burgh,  Pa.  

Fords  run  34  miles  per  gallon  with  our  1919 
carburetors.  Use  cheapest  gasoline  or  half 
kerosene.  Start  easy  any  weather.  Increased 
power.  Styles  for  all  motors.  Runs  slow  high 
gear.  Attach  yourself.  Big  profits  for  agents. 
Money  back  guarantee,  30  days'  trial.  Air-Fric- 
tion Carburetor  Co.,  270  Madison  St.,  Dayton,  O. 


Tools. 


Welding  Outfits  for  all  purposes.  Get  our 
prices  before  buying  elsewhere.  Fesco  Mfg.  Co., 
Sutherlin,  Ore. 


Personal. 


Are  You  Self-Conscious,  embarrassed  in  com- 
pany, lacking  in  self-control?  These  troubles 
overcome.  C.  E.  Veritas,  1400  Broadway,  New 
York  City,  N.  Y. 


Musi 


"American  Girl"  and  4  big  song  hits,  50c 
guaranteed.  Magbee  Co.,  403  13th  Ave.,  Colum- 
bus, Ohio. 
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Wireless. 


Agents  Wanted. 


Insyde  Tyres,  inner  armor  for  automobile  tires, 
double  mileage  and  prevent  punctures  and  blow- 
out. Quickly  applied.  Costs  little.  Demand 
tremendous.  Profits  unlimited.  Details  free. 
American  Automobile  Accessories  Co.,  Dept.  54, 
Cincinnati,  O.  

10  to  $25  a  day  profit.  Biggest  summer  seller. 
Concentrated  fruit  drinks.  Just  add  water.  De- 
licious drink  in  a  jifly.  Six  popular  flavors. 
Beste  ver  Products  Co.,  2426-SE-7,  Polk  St., 
Chicago.  

Agents.  Toledo  Inventor  makes  wonderful  dis- 
covery. Puzzles,  yet  pleases  auto  world;  next 
to  gasoline  most  needed,  fastest  selling  auto  ac- 
cessory in  world;  one  man  sold  10  gross  first 
month;  wonderful  chemical  cloth  works  like 
magic;  one  rub  over  rain  or  snow  blurred  wind- 
shield, street  car  or  locomotive  window,  presto! 
glass  stays  clear  24  hours;  can't  blur;  exclusive 
territory  free — worth  fortune.  Security  Mfg.  Co., 
Dept.   146.  Toledo,  O.  

Big  Money  Made  every  day  selling  our  auto- 
mobile accessories.  Every  autoist  a  customer. 
Most  remarkable  inventions  in  the  accessory 
line.  Demonstration  proves  every  claim.  Par- 
ticulars free.  Exclusive  territory  if  you  act 
quick.    The  Embee  Co..  Wilkinsburg,  Pa.  

Install  Farm  Lighting  and  Power  Plants.  Our 
exclusive  agency  and  special  demonstrating  offer 
insure  big  profits  at  a  small  investment.  Get 
our  plans  at  once.  Acme  Engineering  Co., 
Louisville,  Ky.  

Beginners.  Complete  "Mail  Order  System." 
C,  Box  1005,  Atlantic  City. 

Agents.  Big  returns,  fast  office  sellers;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md.  

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    Gunmetal  Co.,  Ave.  D,  Decatur,  111.  

Signs  for  store  and  office  windows.  $50  a  week 
easily  made.  Chicago  Sign  System,  G  326  River 
St.,  Chicago. 

msmimmcminiii 


Printing. 


Gummed  Labels!  Rubber  Stamps!  Samples 
Free!     Edward  Harrison,  "Printing,"  Baltimore. 

100  Engraved  style  visiting  cards,  50c;  100 
emblem  cards,  70c.    H.  Gregory,  Warwick,  N.  Y. 

200  Bond  Note  Heads  $1.  Money  back  guaran- 
tee.   Ferndale  Printery,  Cherrydale,  Va. 


Motors,  Engines  &  Dynamos. 

Gas  Engines.  Marine,  stationary  and  cycle 
motors  for  bicycle  attachment,  rebuilt  and 
guaranteed.  Don't  fail  to  get  our  price  list  be- 
fore buying.  Prices  50%  lower  than  others. 
Write.  United  Motor  Repair  &  Supply  Company, 
305-309  Broadway,  New  York.  


Gasoline  Engine. 


horse.     Set   of  castings 


Exchange  Ads. 


Cheap.  Selling  all  my  photographers  stuff. 
All  new.  Write  for  list.  Earl  Wright,  Cole 
Camp,  Mo. 

Former  Amateurs.  Where  are  you?  What  do- 
ing? Write  me.  Let's  get  busy.  Whatcha  got, 
sell  or  trade.    Radio  Amateur,  Marion,  111. 

Standard  Type  Corona  and  Case.  Perfect  con- 
dition. Want  1  KW  Thordarson  and  rotary  or 
other  apparatus  of  equal  value.  Harry  Wright, 
lire  Island  Radio  Station,  Bayshore,  N.  Y. 

Wanted.  U^sed  motorcycle  engine,  preferably  a 
twin.    George  Weitz,  Boonville,  Mo. 

3000  Meter  Coupler,  Tron  Bulb.  Bargain.  L.  B. 
Wilcox,  113  E.  6th,  Erie,  Pa.  

Attention!  We  have  something  you  want!  See 
our  advertisement  in  main  columns.  Tabulated 
Information  Card  Co. 

Sell.  Complete  receiving  set  and  5-dial  omni- 
graph.  E.  Schuessler,  2209  Wheeler  St.,  Cincin- 
nati,  O.  

Selling  My  Amateur  Wireless.  Bargains.  "Wire- 
less,"  Str.  Huron,  Marine  Post  Office,  Detroit. 

Trade.  3-inch  spark  coil  for  good  phones, 
audion  bulb  or  loose  coupler.  Roy  Schilling,  2476 
W.  29th  St.,  Denver,  Colo.  

For  Sale.  Y$  kilowatt  transmitter  and  regen- 
erative receiver,  perfect  condition.  Myrl  Priest, 
St.  James,  Minn.  

For  Sale.  Official  Boy  Scout  supplies.  Send 
for  list.    Carl  B.  Mayo,  Orleans,  Mass. 

Regenerative  Cabinet  Receiver.  Other  wireless, 
electrical  and  chemical  apparatus.  Send  stamp 
and  state  wants.  Ray  Keogh,  328  Larel  Ave., 
Chicago. 

Radio  Apparatus  for  Sale.  Receivers,  condens- 
ers, sending  keys,  switches,  storage  batteries, 
wall  telephones,  high  frequency  apparatus,  etc. 
Send  for  list.  George  Holmes,  164  W.  146th  St., 
New  York  City. 

For  Sale.  Wavemeter  100  to  20,000  meters,  $25. 
List  of  other  apparatus  for  stamp.  Gebhard, 
1127  Ellicott  St.,  Buffalo,  N.  Y.  

For  Sale.  New  cyclopedia  of  applied  electricity, 
$16.    Claude  Grace,  Princeton,  Ind. 

Practically  Giving  Away  wireless  instruments 
amounting  $100.  List  for  stamped  envelope. 
Fliegel,  4535  N.   17th  St.,  Philadelphia,  Pa. 

Sell  or  Swap  wireless  apparatus  and  little  of 
everything  else.  Send  for  list.  All  inquiries 
answered.  Ellsworth  Erickson,  3005  Cedar  Ave., 
Minneapolis,  Minn. 

For  Sale.  Correspondence  course  in  wireless. 
Earl  C.  Brown,  Martinsburg,  W.  Va.  

For  Sale.  Experimental  chemical  laboratory. 
Bert  Emerson,  704  N.  Haydon  St.,  Hannibal,  Mo. 

Sell.  New  5-record  Morse  omnigraph,  key, 
sounder,  $12.  Wm.  Ericksen,  Exchange  Bank, 
Spokane,  Wash. 

For  Sale.  Mignon  R.  L.  C.  5  receiving  cabinet. 
Fine  condition,  wave  length,  9,000  meters.  Price 
$30,  or  will  exchange  for  Paragon  regenerative 
in  good  condition.  Enclose  stamp.  Harold  Smith, 
Charleroi,  Pa. 


Complete  Receiving  Sets  $8.50,  $9.50  and  up. 
Instruments,  parts,  minerals.  Circular  for  stamp. 
Inquiries  invited.  Jenkins,  923  Purchase  St., 
New  Bedford,  Mass. 

Radio  Apparatus  of  Quality.  Manufactured  to 
your  own  specifications.  Radio  Engineering 
Company,  Baltimore,  Md.  

Primaries  and  Secondaries  for  loose  couplers 
$2.50  per  set.  Complete  instrument  $4.50.  Coil 
for  tuner  $1.50.  Complete  $2.50.  Goods  prepaid. 
Leon  Pennell,  75  Ellsworth  St.,  Brockton,  Mass. 

Amateurs!  Attention!  Have  you  received  our 
Weekly  Bargain  Bulletin?  If  not,  write 
now!  All  Standard  Apparatus  at  prices  that 
cannot  be  duplicated.  Special  rates  to  radio 
clubs.  Modern  Radio  Equipment  Co.,  27  So. 
Broad  St.,  Elizabeth,  N.  J.  

Amateurs!  Special  seamless  cardboard  tub- 
ing for  receiving  transformers.  5"  and  5V2"  out- 
side diameter,  25c.  per  foot,  6"  diameter,  30c. 
Any  length.  Maier  &  Co.,  335  E.  93rd  St.,  New 
York.  

Wireless  Apparatus.  Detectors,  couplers, 
phones,  aerial  wire,  brass  and  _  copper  strip, 
switch  points,  knobs,  bakelite.  List  3c.  Klaus, 
Eureka.  111.  

Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts,  send  2c.  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 


$8.  4  Horse  $15.  Send  12c.  for  blueprints.  SPeeu 
lathe  castings  $1.85,  blueprints  12c.  M.  &  J. 
Specialty  Co..  252  Parke  St.,  Pontiac.  Mich. 

Small  Motors  and  Generators  from  bankruptcy 
and  receivers'  sales.  Motors  for  all  phases  of 
current.  Immediate  delivery.  Less  than  one- 
half  regular  prices.  See  display  ad  on  page  259. 
Johnston,  West  End,  Pittsburgh,  Pa. 
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For  the  Hair. 


I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growing  results.  Will  send  box,  postpaid,  with 
recipe,  10c.  John  Hart  Brittain,  150  E."  32nd  St., 
BA-300,   New  York. 
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Postcards. 


Join  the  Largest  post  card  exchange  in  the 
world.  Members  everywhere.  Membership  15c. 
3  months  25c.  "Wide  World,"  Box  532,  E,  New 
Glasgow,  Nova  Scotia,  Canada.  

Join  a  Post  Card  Club.  Have  friends  every- 
where. Membership  10  cents.  John  Miller,  1430 
H  Street,  Sacramento,  Calif.  

Five  Prettiest  Woman  Cards.  Hand  colored, 
25c;  camera  bargain  list  free.  Chas.  Durso, 
Dept.  41,  25  Mulberry  St.,  New  York  City. 


Typewriter.  Oliver  and  Royal.  First  class 
condition.  Your  choice  $25.  Emerson  Tanner, 
West  Vine  St.,  Canton,  111.  

For  Sale.  Complete  transmitting  set,  3  in.  re- 
ceiving apparatus  and  electrical  supplies.  Heiges, 
Wheatland,  Pa.  

Sacrifice  $300  worth  Radio  and  high  frequency 
apparatus  all  new.  Write  for  description.  G. 
Dunfee,  Shenandoah,  Iowa.  

Must  Sell.  Send  stamp  for  list  electrical  books, 
chemicals,  microscope,  cameras,  phonograph  rec- 
ords,  etc.    T.  H.  Blacknall,  Raleigh,  N.  C.  

Exchange,  Buy,  Sell.  Wireless,  electrical 
goods,  etc.  Large  list  6c.  State  what  you  have 
and  want.    Zehrbach,  Box  500,  Hiram,  O. 

Kodak  No.  1-A.  Like  new  with  film.  Eight 
dollars.    Edward  Wilson,  Spangler,  Pa.  

Typewriter.  Like  new.  For  sale  or  exchange. 
John  Galbreath,  Rogers,  O.  

For  Sale.  Blueprints  for  connecting  A.  C. 
motors.  See  ad  under  "Blueprints."  Charles  L. 
Chittenden.  

Wanted.  Electrical  or  mechanical  instrument 
that  will  locate  buried  treasure,  from  three  to 
five  feet  underground.  I.  A.  Blalock,  614  Parker 
St.,  Jacksonville,  Fla. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


July,  1919 


 Exchange  Ads  (Cont'd)  

For  Sale  or  Exchange.  8  II. P.  kerosene  en- 
gine, dynamos,  motors,  magnetos,  switchboard 
meters,  musical  instrument  and  a  lot  of  other 
things,  for  list  and  particulars  write  at  once. 
F.  J.  Bretzke,  Brownsville,  Wis.  

Sell  or  Trade — Toward  good  wireless  receiving 
apparatus,  Westinghou.se  A.  C.  ammeter  0-200 
amperes  and  busbar.  Ladies'  violin,  $45.  Duncan 
Eader,  Shelby,  Mich.  

For  Sale — Apex  Electric  Cleaner  $43.  Never 
been  used.  Edw.  Juselius,  Safepack,  Millis, 
Mass.   

For  Sale — 1  gasoline  engine,  4  h.p.  complete 
with  new  coil  plug,  piping  and  tank  $19  also  6- 
100  storage  battery  $15  and  4-40  storage  battery 
$6.50.  Write  for  list  of  electrical  things.  Her 
man  Silber,  166  S.  3rd  St.,  Brooklyn,  N.  Y. 

For  Sale — Grebe,  DeForest,  General  Radio  and 
other  apparatus.  Please  enclose  stamp.  Natal- 
ish,  68  West  56th  Street,  New  York  City.  

For  Sale— Clapp-Eastman  type  E,  5  K.  WT 
transformer,  slightly  damaged,  $100.00.  K.  M. 
Briggs,  26  Albemarle  St.,  Rochester,  N.  Y. 
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 Motion  Picture  Plays.  

Photoplays  Wanted.  Big  prices  paid.  You  can 
write  them.  We  show  you  how.  Free  particu- 
lars.   Rex  Publishers,  Box  175,  E-3,  Chicago. 
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 Blue  Prints  

Blue  Prints.  y2  H.  P.  gas  engine,  30c;  \i  H.  P. 
steam  engine,  50c;  */g  H.  P.  boiler  and  engine, 
70c;  all  3  for  $1.  Circulars  on  castings  and 
engines  for  stamp.  Universal  Gas  Motor  Co., 
364  Monadnock,  Chicago.  

Blue  Prints,  236  A.  C.  diagrams,  2  to  12  poles, 
contains  54  single  phase,  42  two  phase,  50  three 
phase  Star,  40  Delta,  12  Star-Delta.  Appendix  38, 
changes  of  voltage,  phases,  speed,  cycles  etc. 
Easily  understood.  Price  reasonable.  Terms. 
Write  for  particulars,  or  send  25c.  for  10  full 
size  samples.  Charles  L.  Chittenden,  811  West 
18th  St.,  Kansas  City,  Mo. 
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 Salesmen  W  anted.  

House- to-House  Salesmen,  why  not  the  line  that 
sells  and  repeats  every  90  days?  Our  Sanitary 
brushes,  mops  and  dusters  pay  big  commissions, 
and  we  protect  you  in  good  territory.  Only  live 
ones  wanted.  Early  promotion  for  producers.  If 
you  know  and  admit  that  you're  good,  write 
us.  North  Ridge  Brush  Company,  114  Clark 
Ave.,  Freeport,  111. 
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 Stammering.  

St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Wajter  McDon- 
nell, ios  Potomac  Bank  Bldg.,  Washington,  D.  C. 
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 Rubber  Stamps.  

Rubber  Stamps  Made  to  Order.  McCaddon 
Company,  Zanesville,  Ohio. 
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 Dogs.  

Airedales,  the  classy  kind.  Write  your  wants. 
Oak  Crest  Kennels,   Liberty,  Mo.   

  Roots — Herbs.  

$5  a  Day  gathering  evergreens,  roots  and 
herbs.  Ginseng,  $14  lb.;  Belladonna  Seed,  $64  lb., 
or  grow  it  yourself.  Book  and  war  prices  free. 
Bontanical-D,  New  Haven,  Conn. 
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 News  Correspondents.  

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 
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 For  the  Home.  

Wonderful!  Chemically  prepared  cloth — makes 
ice  last  twice  as  long.  Cuts  bills  in  half. 
Guaranteed,  sanitary,  odorless,  easily  cleaned. 
Prices,  30c,  60c.  E.  D.  Romig,  Pottstown,  Pa. 
Agents  Wanted. 
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 Tricks,  Puzzles  and  Games.  

Tricks,  Puzzles,  Jokes,  toys,  games,  novelties, 
doll  and  cane  racks,  plays,  wigs,  stage  sup- 
plies, escapes  and  illusions.  Large  1917  cata- 
logue free.  Oakes  Magical  Co.  Dept.  549,  Osh- 
kosh,  Wis.  

Black  Art  Hindoo  experiments.  1919  edition, 
25c.  Invisible  ink.  Free  trick.  Catalogue  each 
order.    Linhorst  Magic  X  Shop,  St.  Louis.  

"How-Zit-Dun"  ?  The  latest  and  most  mysti- 
fying novelty !  Only  25c.  D.  S.  Schindler,  661 
Washington  Ave.,  Brooklyn,  N.  Y.  

Magic  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  catalogue  A  25c.  Martinka  &  Co., 
Inc.,  Harry  Houdini,  President,  493  Sixth  Ave., 
New  York  City.  

Mind  Reading  Cards.  Accurate,  mystifying. 
Price  50c.  Card  and  rose  trick  25c.  Disappearing 
spots  card  trick  15c.  Leland  Lund,  913  Pacific 
Ave.,  Tacoma,  Wash.  

Magic — Card  Tricks.  Sensational  escapes,  jokes, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  200,  Berlin,  Wis.  

1000  Stage  Tricks  with  500  illustrations.  Cata- 
logue, ioc. ;  small  catalogue  free.  Hornmann 
Magic  Co.,  Sta.  6,  170  Eighth-  Ave.,  New  York. 
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 Business  Opportunities.  

Problems  and  Advice  in  radio,  mathematics, 
electricity,  chemistry,  etc.,  answered  by  experts 
for  $1  and  up.  Paragon  Technical  Bureau,  329 
E.  5th  St.,  New  York  City.  

Many  Suggestions  for  starting  profitable  home 
business,  60c.  Central  Company,  599  Ninth  Ave., 
New  York.  

Make  Die-castings.  Sketch,  Sample,  Book- 
let and  Proposition,  12c.  Byrd  &  Blair,  Box 
227-E,  Erie,  Pa. 

Victory.  Mechanical  Toy  Soldier  window  at- 
traction. ^  30  inches  high.  Salutes,  turns  head, 
points  with  finger,  etc.,  as  set.  Well  made, 
nicely  dressed  officers,  privates,  Uncle  Sam,  etc. 
Electrically  operated.  Does  some  stunt  every 
half  minute  or  oftener  as  set  and  will  salute 
soldier  and  pay  no  attention  to  other  if  de- 
sired. Representative  wanted  in  each  city  and 
town.  Write  for  prices.  The  John  M.  Biggs  Co., 
Box  324,  Chattanooga,  Tenn. 

Start  a  Profitable  Business  manufacturing 
"Puffed  Crisp."  Delicious  confection.  Whirl- 
wind money-maker.  Machine,  Instructions  com- 
plete $6.50.  Samples  ioc.  Bestever  Products  Co., 
2426-PE7  Polk  St.,  Chicago.  

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.    Metz,  313  East  89,  New  York. 

Enter  a  New  Business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address 
Stephenson  Laboratory,  18  Back  Bay,  Boston, 
Mass.  

$30  a  Week  Evenings.  I  made  it  with  a  small 
mail  order  business;  continued  my  regular  job 
daytime.  Free  Booklet  tells  how,  zc  postage. 
Albert  W.  Scott,  Cohoes,  N.  Y.  

Build  Up  an  Income  in  Oil.  Others  are  doing 
it — Why  not  you?  Today  is  the  opportunity. 
Join  our  easy  monthly  payment  plan  now — it 
may  mean  hundreds  in  profits.  Write  for  in- 
formation. National  Oil  Drilling  Co.,  Dept.  K, 
Houston,  Texas. 

Install  Farm  Lighting  Plants.  Big  Profits. 
Get  our  Agency  Plans  at  once.  Wolkee  Co., 
Louisville,  Ky. 

Anyone  Interested  in  making  $100.00  month  in 
spare  time  at  home?  Send  25c.  (coin).  L.  Stutz, 
Middletown,  Md.  

Mail  Order  Business  may  be  your  opportunity. 
Can  be  started  in  spare  time  on  small  capital. 
"The  Mail  Order  Man's  Magazine"  gives  inside 
facts  how  big  profits  are  made.  Contains  latest 
money-making  schemes  and  plans.  Valuable 
suggestions  for  beginners.  Articles  by  experts. 
Illustrated.  Sample  copy,  ioc.  None  free.  Mail 
Order  Man's  Magazine,  Dept.  M,  Cambridge, 
Mass.  

"Quick-Action  Advertising— How  It  Is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publishers.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  W.  39th  St., 
New  York. 
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Health. 


Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedy  sent  on  trial.  Superba  Co., 
SA,  Baltimore,  Md.  

Pyorrhea.  H.  E.  Kelty,  D.D.S.,  M.D.,  pyor- 
rhea  specialist  for  15  years,  has  developed  a  suc- 
cessful home  treatemnt  for  pyorrhea.  Purifying, 
healing,  preventative.  Full  month's  treatment 
and  booklet  $1.  Circular  free.  Dr.  H.  E.  Kelty, 
106  Gladwin  Ave.,  Leonia,  N.  J. 

Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed.  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F, 
New  York. 
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Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School — est.  45 
years.  Catalog  free.  Dodges  Institute,  7th  St., 
Valparaiso,  Ind.  

Automatic  Telegraph  Transmitters.  Must  dis- 
pose of  fifteen  at  once.  Brand  new.  Never  used. 
Works  like  typewriter,  lype  used  by  Chicago 
Telegraph  Institute.  Real  bargain.  .  Photograph. 
Byron  Cook,  Wilson  Y.  M.  C.  A.,  Chicago. 
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Formulas. 


500  Formulas,  resilvering  mirrors,  renewing 
dry  batteries,  luminous  paint,  mechanics'  soap, 
25c.  Catalogue  2c.  Ideal,  5501-E  North  Robey, 
Chicago,  111  

Guaranteed  Directions  for  preserving  eggs,  25c. 
McLardie,  Box  465,  Dayton,  Ohio. 
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Patent  Attorneys.  

Inventors.  Send  sketch  of  your  invention  for 
advice  regarding  patent  protection.  Twenty 
years'  experience.  Handbook  on  patents  sent 
free.  Talbert  &  Talbert,  Patent  Lawyers,  4820 
Talbert  Bldg.,  Washington,  D.  C.  

Patents  Procured,  Trade  Marks  Registered.  A 

comprehensive,  experienced,  prompt  service  for 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for 
disclosing  idea  free  on  request.  Richard  B.  OwerK 
130  Owen  Bldg.,  Washington,  D.  C,  or  2278-T 
Woolworth  Bldg.,  New  York. 

John  M.  McLachlen,  Atty.  at  Law,  Patents, 
Trade  Marks,  Copyrights,  410  McLachlen  Bldg., 
Washington,  D.  C. 

M.  F.  Miller,  Ouray  Bldg.,  Washington,  D.  C. 
Patent  Attorney,  Mechanical  and  Electrical  Ex- 
pert. Best  quality  of  work  and  results.  Mod- 
erate  charges.    Advice  free.  

Patent  Your  Own  Inventions.  Save  attorney's 
fees;  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Bldg.,  New 
York  City.  

Protect  Your  Rights.  Write  for  "Record  of 
Invention"  which  contains  forms  to  establish 
evidence  of  conception  of  your  invention.  Prompt 
personal  service.  Preliminary  advice  without 
charge.  J.  Reaney  Kelly,  732-C  Woodward  Bldg., 
Washington,  D.  C.  

Millions  Spent  Annually  for  Ideas!  Hundreds 
now  wanted!  Patent  yours  and  profit!  Write 
today  for  free  books— tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  212  Patent  Dept.,  American  In- 
dustries, Inc.,  Washington,  D.  C. 

Patents.  My  fee  payable  in  monthly  install- 
ments. Send  sketch  for  advice.  Booklet  free. 
Frank  Fuller,  Washington,  D.  C. 

Patent  Attorney.  Electrical  engineer,  mechani- 
cal expert;  thorough  personal  service.  Frank 
Ledermann,  21  Park  Row,  New  York. 

Save  Money.  I  will  work  out  your  complete 
patent  application,  including  drawings  for  $25. 
Ready  for  filing.  H.  E.  Serner,  Consulting  En- 
gineer,  Patent  Expert,  1431  Broadway,  New  York. 

Patents  promptly  procured  by  personal  expert 
service.     Information'    on    request.     James  D. 
Lyles,  Washington,  D.  C. 
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For  Inventors. 


Inventions  Commercialized.  Ccsh  or  royalty. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo. 

Inventors.  Protect  yourselves.  Record  your 
idea  before  exposing  it  to  anyone,  even  to  me. 
Paul  Klein,  M.E.,  Consulting  Engineer,  Regis- 
tered Patent  Attorney,  21  Park  Row,  New  York. 

Inventors  join  National  Institute  of  Inventors, 
118  Fulton  St.,  New  York  City;  membership  so- 
ciety 1,900  strong;  will  help  protect,  develop, 
finance  and  market  your  invention.  Absolutely 
no  charge.    Write  for  booklet. 

Inventors*  Adviser.  Sent  free  on  request.  Wm. 
C.  Linton,  918  F  St.,  N.W.,  Washington,  D.  C, 
363  University  St,  Montreal,  Canada.  

Sell  or  Finance  Inventions.  Send  dime  for  sam- 
ple copy  of  Money-Talks  Magazine.  70-B  Park 
Place,  Newark,  N.  J.  

Inventors.  If  you  have  an  article  of  merit,  I 
will  mail  you  a  picked  list  of  buyer  manufac- 
turers. These  concerns  on  lookout  for  meritori- 
ous articles,  novelties,  specialties,  etc.  Enclose 
quarter  (no  stamps).  P.  O.  Box  14,  North  End 
Station,  Detroit,  Mich. 

600  Mechanical  Movements,  also  illustrations 
and  explanations  of  50  perpetual  motions.  My 
book,  Inventors'  Universal  Educator,  4th  edition, 
tells  how  to  procure  and  sell  a  patent  for  your 
new  invention.  Government  and  other  costs. 
Covers  the  matter  from  A  to  Z.  140  pages  ele- 
gantly bound.  Contains  noted  Court  decisions 
on  Patent  cases.  Mechanical  Movements  greatly 
assist  inventors — suggest  new  ideas  that  might 
prove  of  great  aid  in  perfecting  inventions.  Tells 
how  to  select  an  attorney.  Has  valuable  informa- 
tion regarding  Patent  Sharks,  Selling  Agents 
and  Brokers.  Price  $1.  Postage  free.  Fred  G. 
Dieterich,  603  Ouray  Bldg.,  Washington,  D.  C. 

(Mn'uiiniiMmiinuiuiiiiiiiii™ 

Old  Money  Wanted. 


We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  ioc.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  110,  Le  Roy,  N.  Y. 

iraiiiiuiiiiiiiiiiyiiiw 

Song  Poems  W  anted. 


Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111.   

Write  the  Words  for  a  Song.  We  revise  poems, 
write  music  and  guarantee  to  secure  publica- 
tion. Submit  poems  on  any  subject.  Broadway 
Studios,  1970  Fitzgerald  Bldg.,  New  York. 
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Scenery  for  Hire. 

Collapsible  Scenery  for  All  Plays.  Amelia 
Grain,  Philadelphia,  Perm. 

tuii  ran  uinii  i  n  i  m  i  u  lu  i  uni  1 1  j  n  un  iiiij  uiunimui  u  uuiiiii  i  iiiluii  n  umijjjuiiiiiiijrEniniLi  nmnxuiiiiiiiinxLaD 
 Electrical  Supplies  &  Appliances.  

Pocket  Tester  for  Electricians,  trouble-shoot- 
ers and  maintenance  men.  For  use  in  place  of 
lamps  on  90  to  500  volt  lines  for  locating  shorts, 
grounds,  opens  and  blown  fuses.  Sizes  2}4  x  5", 
in  neat  leather  case  with  leads  for  testing.  $1.50 
postpaid.  Falls  Electric  Shop,  Cuyahoga  Falls,  0. 

Motor  Winders.  See  ad  under  "blue  prints." 
Charles  L.  Chittenden.  

Battery  charging  and  repairs  are  big  profit 
makers.  Get  our  special  offer.  Wolkee  Co., 
Louisville,  Ky.  

Amateurs  Take  Notice.  Just  your  chance. 
Everybody  tells  you  it  is  impossible  to  make  a 
practical  electrical  generator  without  an  expen- 
sive layout  of  equipment,  but  send  for  our  latest 
booklet  entitled,  "A  Practical  Home-Made  Al- 
ternator," containing  complete  instructions  and 
drawings  for  the  construction  of  any  size  gen- 
erator of  any  phase.  No  castings  or  machine 
work  required.  Made  in  the  simplest  way  with 
the  simplest  tools.  Price  50c.  postpaid.  Prac- 
tical^  

Electrical  Photographic  and  chemical  appara- 
tus, motors,  fans,  switches,  spark  plugs.  Advise 
what  you  want  or  have  for  sale.  H.  C.  Hancock, 
Bogota,  N.  J.  

High  Voltage  Batteries.  Famous  "Eveready" 
20  volts.  $1.65  postpaid.  H.  Wien,  554  Nye  Ave., 
Irvington,  N.  J.  

I  can  show  you  how  to  make  an  efficient  elec- 
tric furnace  for  less  than  $2.  Send  20  cents  for 
instructions.      Box  1788,  Los  Angeles,  California. 
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 Miscellaneous  

Mansfield's  Automatic  water  and  oil  finder  a 
proved  success,  silver  medal  awarded.  Particu- 
lars from  Edwin  A.  Mansfield  &  Co.,  94  Victoria 
Road,  New  Brighton,  England.  

Mark  Your  Tools  with  a  steel  name  stamp,  and 
stop  theft.  1/10  inch  and  smaller.  15c.  per  letter. 
Harman  Stamp  Works,  264  Main  St.,  Springfield, 
Mass.  

Wanted.  Small  gasoline  and  steam  engines, 
small  lathes,  drill  presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good  ma- 
terial.    Johnston,  West  End  Pittsburgh,  Pa. 

Multiplying  Simplified!  For  further  informa- 
tion see  our  advertisement  in  main  columns. 
Tabulated  Information  Card  Co.  

Traveling  Stoves  of  Pure  Aluminum.  Do  not 
rust.  Cooks  quickly  and  retains  the  heat  for  a 
long  time.  Is  light  in  folding.  Burns  alcohol. 
Price  $1.  C.  Stelmach,  1318  Crittenden  St.,  Chi- 
cago,  111.  

Penmanship  Taught  by  Mail.  Short  practical 
course.  Special  offer.  C.  G.  Prince,  130  W.  104th 
St.,  New  York.  

Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results.  Intensely  interesting  booklet 
free.    Winslow  H.  Chase,  Washington,  D.  C. 

Traveller.  Starting  soon  on  a  round  the  world 
trip  will  do  all  kinds  of  errands,  and  is  offering 
his  services  to  collectors  of  post  cards,  photo- 
graphs, postage  stamps,  etc.  Pictorial  post  cards 
with  views  of  different  parts  of  the  world,  each 
sent  by  mail  from  the  country  of  its  origin. 
10  for  Si,  25  for  $2.25.  Original  photographs  (post 
card  size)  of  places  of  interest  (principal  build- 
ings, monuments,  etc.)  which  will  be  taken  by 
myself  and  sent  by  mail  from  the  country  of 
origin.  10  for  $2,  25  for  $5.  With  all  inquiries 
please  send  a  3c.  stamp  to  cover  return  postage. 
No  postage  stamps  accepted  for  payments;  kind- 
ly send  a  P.  O.  money  order.  Mr.  P.  Hoppen, 
181  W.  88th  St.,  New  York  City.  

Rubber  Air  Pillows.  For  outdoor  sleeping. 
Could  be  put  in  pocket  when  folded.  Price  $1.50. 
C.  Stelmach,  1318  Crittenden  St.,  Chicago,  111. 

Julian's  Liquid  Fishing  Lure.  Doubles  your 
catch.  Trial  bottle,  $1.  George  Julian,  Albany 
Bldg.,  Boston.  Mass.  

The  Wonderful  Gas  Lighter.  No  matches  to 
use.  Every  home  should  have  one.  C.  Stelmach, 
1318  Crittenden  St.,  Chicago,  111. 
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 Chemicals.  

Chemicals.  Special,  35  different  chemicals,  one 
ounce  of  each,  containing  mercury,  acids,  etc. 
Sent  express  prepaid  $2.50.  Jos.  Simpson,  3880 
Windsor  Place.  St.  Louis,  Mo.  

Standard  Chemicals  and  laboratory  apparatus, 
cheap  and  reliable.    June  list,  5c.    Frane,  Eureka, 

in.  

Chemicals.  Amateurs  and  experimenters.  We 
can  supply  you  with  any  chemicals  or  apparatus 
that  you  need.  At  the  "lowest  prices.  Write  for 
our  price  list.  Jos.  Simpson,  3880  Windsor  Place, 
St.  Louis,  Mo.  

100  Chemicals — Young  Man  $6 — Complete  chemi- 
cal laboratory.  100  chemicals,  as  mercury, 
iodine,  silver,  molybdenum,  together  with  96 
others,  generous  quantities,  also  chemical  glass- 
ware, blowpipe,  etc.  Prepaid  anywhere  $6.  C.O.D. 
terms  accepted.  Full  list  on  request.  Borough 
Chemical  Co.,  Successors  to  the  Swimmer  Chem- 
ical Co.,  1904  Park  Place,  Brooklyn,  N.  Y. 

Must  Sell  Chemicals!  Particulars  3c.  Pray, 
102  Heath,  Somerville,  Massachusetts. 


ELECTRICAL  EXPERIMENTER 


Books. 


"Sincere  Words,"  1919  wonder  booklet.  Be 
healthy.  Know  the  surest  way  to  success.  20c. 
postpaid.  "Success,"  1943  Patten  St.,  Philadel- 
phia,  Pa.  

What  Every  Draftsman  Should  Know.  Very 
useful  booklet.  Price  12c.  postpaid.  Wack  Book- 
let  Co.,  1943  Patten  St.,  Philadelphia,  Pa.  

Applied  Electricity.  Electroplating,  motors, 
X-Ray,  wireless  telegraphy.  350  pages,  214  illus- 
trations, 60c.  Ask  descriptive  circular.  J.  Perez, 
729  McKinley  St.,  Elizabeth,  N.  J.  

Dear  Reader.  If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Messmerism,  Char- 
acter Reading,  Healing,  Mysticism  Success, 
Salesmanship,  Mechanics,  Entertainment,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa.  

Books.  Osteopathic,  Chiropractic,  Sex,  etc. 
'.'"or  practitioners.  Circulars  sent.  Murray  Pub- 
lishers, Elgin,  111.  

World-Romic  System.  Masterkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English  aviation  dictionary,  61c.  Languages, 
143  W.  47th  St.,  New  York.  

Crucified  Anne  Cath.  Emmerich,  and  visions, 
nativity.  Egypt,  Cana;  4  books,  20c.  Klein  Co., 
Brandon,  Minn.  

Are  You  Bashful?  Then  you  should  read  The 
Blunders  of  a  Bashful  Man.  It  will  make  you 
scream.  Contains  170  pages  for  25c.  postpaid. 
Don't  fail  to  read  it.  Order  right  now.  Guarantee 
Sales  Co.,  Dept.  2-A,  468  117th  St.,  Cleveland, 
Ohio.  

Chicago  Mysteries  Illustrated  Book,  25c.  Cata- 
logue,  2c.     Paul  Duff,  2713  Mozart,  Chicago,  111. 

To  Get  Better  Pictures.  Read  the  amateur 
photographers'  weekly;  illustrated;  weekly  prize 
competitions;  print  criticisms;  many  unique  fea- 
tures; $1.50  per  year;  three  months'  crial  sub- 
scription 25c.  Abel  Publishing  Company,  401 
Caxton  Bldg.,  Cleveland,  O.  

Nature  Laws  every  married  and  engaged  per- 
son should  know.  Two  volumes  complete,  50c. 
Over  200  practical  suggestions  for  starting  your 
own  business,  50c.  Central  Company,  599  Ninth 
Ave.,  New  York.  

Twelve  easy  Wireless  Lessons,  $.50.  Order 
yours  Now.  Stratton  Electric,  215  Federal,  Green- 
field,  Massachusetts.  

Old  E.  E.  Back  Numbers.  We  have  some  valu- 
able old  E.  E.  back  numbers  on  hand  as  follows: 
1915 — Jan.,  Feb.,  March,  April,  May,  June,  July, 
Aug.,  Sept.,  Oct.,  Nov.,  Dec,  price  each  35c.  1916 
— Jan.,  Feb.,  March,  May,  June,  Nov.,  Dec,  price 
each  35c.  1917 — Jan.,  April,  May,  June,  Aug.,  Nov., 
Dec,  each  35c.  1918 — March  May,  June,  July,  35c. 
Aug.,  Sept.,  Oct.,  Dec,  each  20c.  1919 — Jan., 
Feb.,  Mar.,  Apr.,  May,  June,  20c.  We  can  fill 
orders  at  once  upon  receipt  of  your  remittance, 
and  if  you  have  not  these  numbers  already,  now 
is  your  chance  to  get  them,  as  they  probably  will 
be  snapped  up  very  quickly.  Experimenter  Pub- 
lishing Co.,  233  Fulton  St.,  New  York  City. 
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Instruction 


Over  100  Branches  thoroughly  taught  by  mail. 
For  "Free  Tuition,"  apply  Carnegie  College, 
Rogers,  Ohio.  

Problems  and  Advice  in  Radio  Mathematics, 
Electricity,  Chemistry,  etc,  answered  by  experts 
for  $1  and  up.  Paragon  Technical  Bureau,  329 
.East  Fifth  Street,  New  York  City.  

Cornetists,  Trombonists.  Send  for  "Free  Point- 
ers" on  "Good  Lip-High  Tones."  Virtuoso  Cor- 
net  School,  Buffalo,  N.  Y.  

Make  Patent  Drawings.  Big  demand.  Big  pay. 
Complete  instruction  book  only  $1.  Patent 
Drafting  Syndicate.  Post  Box  858  Schenectady, 
N.  Y.  _____  

Study  Bacteriology,  Public  Health,  Hygiene, 
and  Sanitation.  Positions  pay  $3,000  to  $5,000. 
Interesting  home  study  course.  Previous  ex- 
perience unnecessary.  Degree  granted.  We  help 
secure  positions.  Write  for  Prospectus.  Ameri- 
can College  of  Bacteriology,  Dept.  II,  Chicago. 
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Stamps  &  Coins. 

Bon  Accord  one  cent  approvals  South  Ameri- 
cans. J.  W.  Taylor,  3122  Westmont  St.,  Phila- 
delphia,  Pa.  

California  Gold.  Quarter  size,  27c;  Half  dollar 
size,  53c;  dollar  size,  $1.10;  large  cent,  1820,  and 
catalogue,  10c.    Norman  Shultz,  Kings  City,  Mo. 

Stamps— 61  All  Different  Free.  Postage,  3c. 
Mention  paper.    Quaker  Stamp  Co.,  Toledo,  O. 

100  Different  Stamps  12c;  200,  27c.  Michaels, 
5600  Prairie,  Chicago.  

Fortunes  in  Postage  Stamps.  Start  stamp 
business  of  your  own.  Send  50c.  for  sample 
stock,  worth  $1.50.  M.  Shedel,  29  Collahie  St., 
Toronto,  Canada.  

Best  One  Cent  Approvals  in  America.  F.  P. 
Hand,  1117  So.  60th  St.,  Philadelphia,  Pa.  

Coins,  Medals,  Paper  Money,  antiques,  fire- 
arms, swords,  Indian  relics,  historical  engrav- 
ings, stamp  collection.  Lists  free.  Antique  Shop, 
33B  S.  18th  St.,  Philadelphia,  Pa. 


July,  1919 


Stamps  &  Coins  (Cont'd) 

50  Different  Stamps  3c.  Approvals.  R.  Buckey, 
412-B  Bowen,  Dayton,  O.  

Rare  Coin  Over  100  Years  Old,  12c.  Bohn, 
Crafton,  Pa. 

millllllllllNI  ii    :n  hi:  inn  .11  1:::  ,;i         ,  Hi    !  .    ;.  !,,:  ;i:  I;  j;;:  ,,!!  '. 

 Help  Wanted.  

American  Citizens,  18  to  60,  including  women, 
investigate  immediately  your  rights  to  Govern- 
ment employment.  Let  me  send  you  Form  RK 
2081  for  free  advice.  Earl  Hopkins,  Washing- 
ton,  D.  C.   

Make  Die-Castings.  Sketch,  sample,  booklet 
and  proposition,  12c.  Byrd  &  Blair,  Box  227F, 
Erie,  Pa.  

Homeworkers  on  Small  Scale,  manufacturers 
on  large  scale  wanted  to  make  toy  soldiers, 
Army,  Navy,  Marines,  cannons,  machine  guns 
and  other  toys  and  novelties.  This  new  Ameri- 
can industry  stands  out  conspicuously  since  the 
war  stopped  all  importation  of  German  toys. 
Greatest  chance  for  industrious  people  for  an 
independent  business.  Some  people  started 
small,  own  factories  now.  Fortunes  are  made  In 
toys.  Enormous  demand  and  future  in  "Ameri- 
can Made  Toys."  Millions  needed  this  year. 
We  buy  these  goods  all  year,  paying  fixed  prices. 
Experience  or  tools  not  necessary.  Hundred  and 
more  made  complete  per  hour.  Casting  form 
outfits  $3  up.  Booklet  and  information  free.  Toy 
Soldier  Manufacturing  Company,  32  Union  Sq., 
New  York.  

Men — Women  Wanted.  U.  S.  Government  Jobs. 
$i,opo-$i,6oo  year.  Write  immediately  for  list 
positions  obtainable  Franklin  Institute,  Dept. 
G26,  Rochester,  N.  Y.  

Thousands    Automobile    experts    needed.  $35 

week.  Earn  while  learning.  Write  Franklin  In- 
stitute,  Dept.  G,  806,  Rochester,  N.  Y.  

Wanted.  Ambitious  workers  to  start  collection 
bureaus.  Be  independent,  make  big  income  year- 
ly. We  train  and  refer  business  to  you.  "Scien- 
tific Facts"  free.  National  Collection  Bureau, 
Dept.  20,  65  Maynard,  Columbus,  O.  

$18  to  $36  Weekly  in  your  spare  time  doing 
special  advertising  work  among  the  families  of 
your  city.  No  experience  necessary.  Write  to- 
day for  full  particulars.  American  Products  Co., 
1286  American  Bldg.,  Cincinnati,  O. 
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Phonographs.  

Build  Your  Phonograph.  "Perfection"  high- 
quality  spring'  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis.  Ind.  

Build  Your  Own.  Phonograph  and  manufacture 
them  for  profit.  _  Drawing  instructions,  parts, 
price  list,  blueprints,  etc.,  complete,  sent  free 
upon  request.  Write  today.  Associated  Phono- 
graph Co.,  Dept.  E-i,  Cincinnati,  Ohio. 
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For  Advertisers.  

Free  Advertising.  Send  dime  for  sample  copy 
of  The  Trading  Post,  and  details  of  free  adver- 
tising.    Trading  Post,  Box  24,  Hiram,  Ohio. 

It  Pays  to  Advertise  when  Jacobus  prepares 
the  copy.  Sales  letter  $1.  Jacobus  Advertism? 
Service,   1073  Sanford  Ave.,  Irvington,  N.  J. 

"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It_  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  West  39th  St., 
New  York. 

jiiimiimiMiiiiiuMiiuini™ 

Cameras,  Supplies — Photo  Developing. 
Clean,  Neat,  Perfect  Kodak  Finishing  at  the 

lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich.  

Special  Trial  Offer.  Your  next  Kodak  film  de- 
veloped, 5c.  Prints  2C.  each.  Moser  &  Son,  1919 
St.  James  Ave.,  Cincinnati,  O.  

Any  Six  or  Eight  exposure  film  up  to  post 
card  size  developed  and  printed,  10c,  or  enlarge- 
ment, 8  x  10,  your  favorite  negative,  20c.  Special 
introductory  offer  to  show  high  quality  work. 
Associated  Photo  Co.,  Dept.  12,  Cincinnati,  Sta.  A. 

Slightly  Used  Cameras.  Bargains.  Send  for 
list.  Cameras  exchanged  and  repaired.  L.  Huber, 
1146  Stebbins  Ave.,  Bronx,  New  York.  

Mail  us  15c  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives 
any  size  and  15c  for  six  prints.  Or  send  35c  for 
one  8  x  10  mounted  enlargement.  _  Prompt,  per- 
fect service.  Roanoke  Photo  Finishing  Co.,  255 
Bell  Ave.,  Roanoke,  Va.  

Print  Films  in  Color,  green  trees,  lawns.  In- 
structions 25c.  Simple  double  exposure  attach- 
ment made  in  two  minutes.  Instructions  15c. 
Arthur  Malley,  6514  Clinton  St.,  Cleveland,  Ohio. 
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THe 

•cillattor 

By  William  C. 

White 

{Continued  from 

page  232) 

maximum  value  of  about  2.5  milli-henries. 
They  should  preferably  be  of  the  vario- 
meter type,  continuously  variable  in  the 
range  0.5  to  2.5,  altho  a  variation  by  a 
dozen  to  fifteen  steps  is  fairly  satisfactory. 

The  object  of  having  Lt  variable  is  for 
the  purpose  of  applying  the  high-frequency 
energy  from  the  pliotron  to  the  resonance 
circuit  at  the  correct  voltage,  so  that  the 
energy  available  is  used  most  advanta- 
geously in  the  resistance  of  this  circuit. 

The  inductance  La  is  made  variable  so  as 
to  supply  to  the  grid  just  the  right  amount 
of  high-frequency  energy  to  make  the  sys- 
tem self-exciting  and  to  excite  it  in  the 
most  efficient  manner. 


As  in  the  case  of  the  arrangement  for 
heavy  currents,  a  suitable  range  of  poten- 
tial for  the  direct-current  source  is  from 
200  to  750  volts. 

With  such  values  of  inductance  and  ca- 
pacity that  a  frequency  of  100,000  cycles  is 
obtained,  a  voltage  of  12,000  may  be  pro- 
duced from  one  pliotron  tube  operating 
from  a  direct-current  source  of  500  volts. 

Pliotron  tubes  may  be  operated  in 
parallel  for  the  production  of  a  voltage 
higher  than  that  obtainable  from  a  single 
tube. — Photo  Courtesy  G.  E.  Co. 


BATTERIES  LIGHT  HOUSES  IN 
SWEDEN. 

A  recent  fair  held  in  Sweden  brought  out 
the  shortage  of  oil  and  the  many  substi- 
tutes and  methods  of  economy  displayed. 
The  efforts  of  the  lighting  industry  to  find 
a  substitute  for  the  kerosene  lamp  were 
shown  at  the  fair  in  the  form  of  carbid 
lamps  for  use  in  places  where  there  is  no 
electric  current — a  battery  lamp  called  the 
"Mercal,"  and  also  the  Jungner  primary 
elements  intended  for  the  electric  lighting 
of  entire  buildings. 


lf^9  Syb  JaaS  ij*  U>JU?J  <a»\j*  aLIIi^j^  U  X.cj  S**J\  Cj\*)\  <j 

\\  ^jfijf  jlo  If  jp\  <^s> Ol5jl  (J  *j*'Jb  jL»  <>l»  J1}  i^jJ1  ^f>} 


Articles  from  the 
ELECTRICAL  EX- 
PERIMENTER Have 
Been  Reprinted  in  Al- 
most Any  Language 
You  Could  Think  of. 
Last  Month,  However, 
Was  the  First  Time 
That  We  Were  Quoted 
in  an  Arabian  Publica- 
tion. We  Reprint  Here- 
wit  h  Mrs.  Lewis's 
Article  "The  Planet 
Earth"  Taken  from 
"Ar-Raudat"  —  (The 
Meadow),  a  Semi- 
monthly Arabian  Mag- 
a  z  i  n  e  ,  "Ar-Raudat" 
Republisht  the  Entire 
Article  from  Our  April, 
1919  Issue. 
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Electrical  Engineering 

/  B.S. 

Degree  in 
Three 
Years 

Your  oppor- 
tunity to  gain 
a  thorough, 
technical  train- 
ing in  Electri- 
cal Engineer- 
ing, leading  to 
a  Bachelor  of 
Science  Degree 
awaits  you 
here. 

The  field  is  unlimited  right  now  for  Electrical 
Engineers  who  can  direct  and  carry  out  the  great 
industrial  and  commercial  projects  soon  to  be  under 
way.  both  in  America  and  abroad. 

Our  experienced  faculty  of  33  practical  engineers 
and  electrical  experts  will  guide  you  surely  and  care- 
fully to  attain  success.  Actual  shop  practice,  com- 
bined with  exhaustive  laboratory,  drafting  room  and 
recitation  room  instruction,  prepare  you  fully  to 
enter  the  Electrical  Engineering  profession. 

"Earn  While  You  Learn"  if  you  so  desire.  Full 
provision  for  making  up  all  deficient  High  School 
credits. 

New  Term  Begins  July  2d. 

A  limited  number  of  students  can  be  accommodated. 
Insure  yourself  a  place  by  arranging  to  enroll  Now. 

Clip  the  Coupon  Without  Delay.  It  will  bring 
you  catalog  and  complete  particulars. 

School  of  Engineering  of  Milwaukee 
College  of  Electrical  Engineering 
96-373  Broadway  Milwaukee,  Wis. 

 CLIP  HERE  

School  of  Engineering  of  Milwaukee 

Milwaukee,  Wis. 
Gentlemen: — Without  obligation,  send  me  catalog 
and  particulars  concerning  your  3  Year  Electrical 
Engineering  Course  with  B.S.  Degree. 

Name   

Address   

City   State  

Age   Education  

SCHOOL  OF  ENGINEERING   OF  MILWAUKEE 

College  of  Electrical  Engineering 
96-373  Broadway  Milwaukee,  Wis. 
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DON'T  FOOL  WITH  PHYSIC 

Don't  try  to  doctor  yourself 
back  to  health  and  strength  with 
so-called  "remedies"  for  constipa- 
tion, biliousness,  loss  of  manhood 
or  any  other  chronic  ailment  or 
weakness.  It  can't  be  done.  No 
real  MAN  was  ever  made  by  any- 
thing that  came  out  of  a  bottle — 
booze  or  any  kind  of  patented 
"restorative."  Look  the  facts 
squarely  in  the  face ;  You  can't 
go  on  indefinitely,  if  you  feel  like 
a  wreck  each  morning  and  want  a 
bracer  before  you  go  to  work;  you 
can't  get  anywhere  in  your  busi- 
ness or  profession  if  the  poison 
from  constipation  is  infecting 
your  vital  organs  and  beclouding 
your  brain ;  you  can't  win  out  if 
any  chronic  ailment  or  weakness 
has  a  grip  on  you. 

God  made  you  and  God  made 
Nature — and  Nature  is  the  only 
doctor  who  can  restore  your  vital- 
ity if  it  is  gone ;  it  makes  no  dif- 
ference whether  it  was  lost 
through  overwork  or  worry  or  illness,  or  wasted 
away  in  errors  and  indiscretions  of  your  own. 

STRONGFORTISM  IS  NATURE'S  WAY 

Strongfortism  is  simply  taking  advantage  of  the 
marvelous  power  of  recuperation  implanted  by 
Nature  in  every  human  organism  ;  the  force  that 
healed  frightful  wounds  in  France,  when  sur- 
geons simply  helped  Nature  to  do  the  work ;  the 
power  that  has  made  strong,  healthy,  vigorous 
men  out  of  thousands  of  my  pupils,  who  came  to 
me,  manv  of  them,  broken  down  human  derelicts, 
hopeless  that  anything  could  ever  restore  their 
lost  virility.  Learn  about  this  wonderful  force 
within  yourself ;  you  can't  afford  not  to  know 
about  it.  Send  for  my  FREE  BOOK,  "PROMO- 
TION AND  CONSERVATION  OF  HEALTH, 
STRENGTH  AND  MENTAL  ENERGY."  lt  will 
tell  you  how  Strongfortism  will  enable  you  to 
COME  BACK  ;  how  to  improve  yourself  100  per 
cent— I  GUARANTEE  IT.  Send  3  2c  stamps  to 
cover  postage  and  packing  and  I  will  mail  you  a 
copy  at  once. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
967  STRONGFORT  INSTITUTE  NEWARK,  N.  J. 
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Now  made 
simple  and 
perfectly  safe 


TREAT  YOURSELF 
With  The 

Wonderful 

Health  Restorer 


■  — 

..... 

You  Can  Have  Bodily  Vigor,  Success-Attain- 
ing Energy,  Attractive,  Healthful  Beauty 


All  at  practically  no  cost — The  great  benefits  of  the 
Violet  Ray  treatments  heretofore  only  procurable  at  big 
expense  from  physicians  and  beauty  specialists  are  now  available  in 
your  own  home.    Look  over  list  of  treatments  below.    Send  for  particulars. 


i 
i 
! 

S    RENULIFE  ELECTRIC  CO.. 
»      1207  Marquette  Bldg..  Detroit.  Mich 


^        |£U/  nidi  gucitt)    Diuy.,    utliuii,  mii.li. 

k  Please  send  without  obligation,  your  book  •Health."  explain. 
J  Ing  Violet  Ray  treatments  with  Renullfe  Generaiors:  also  give 
a  full  particulars  as  to  its  application  for  aOments  checked  below 

TREATS  SUCCESSFULLY 


How  Violet  Ray  Benefits 

Electricity  from  your  light  socket  is 
transformed  into  health  and  beauty- 
giving  Violet  Ray — powerfully  effec- 
tive, yet  gentle,  soothing,  perfectly 
safe.  Voltage  is  raised  from  ordinary 
lighting  current  to  thousands  of  volts, 
giving  tremendous  penetrative  force. 
The  irresistible, 
revitalizing  pow- 
ers of  Renuhfe 
Violet  Ray  are 
carried  at  once  to 
every  nerve  cell, 
fibre  and  part  of 
body.  Blood  is 
enriched  and 

purified  by  a  flood  of  oxygen,  giving 
added  _  vitality  and  strength.  As- 
similation and  digestion  improved — 
functions  restored  to  normal — extra 
supply  of  fresh  blood  quickly  brought 
to  area  treated,  removing  congestion 
*  and  supplying  nourishment.  While  re- 
lieving pains  and  aches,  the  manifest  re- 
sults of  disorders,  it 
removes  the  deep- 
seated  cause com- 
bines the  benefits  of 
electricity,  vibra- 
tion, exercise, 
stimulation  and 
oxidation. 


Renulife  Violet  Ray 

HIGH  FREQUENCY  GENERATORS 


Offered  on  a  Most  Liberal 

TRIAL  PLAN 

Learn  the  Wonderful  Benefits 
by  Actual  Use 


Painless  Electricity 

Science  has  modified  electricity  that 
the  weakest  may  stand  its  force  with- 
out fear  or  pain.  Every  tissue  and 
fibre  is  saturated,  patient  experiencing 
only  a  sensation  of  relief,  as  if  standing 
in  a  ray  of  sunshine.  Violet  Ray  high 
frequency  has  no  comparison  with  old, 
crude,  electrical 
batteries  and 
shocking  current. 
Every  jar  and 
shock  is  removed. 
The  effects  are 
marvelously 
rapid.  Relief  can 
be  given  in  one 
or  more  treatments.  Often  cures 
are  accomplished  in  that  time.  _  It 
is  positive  and  certain  in  action. 
If  you  value  your  health,  and  want 
to  keep  or  restore  your  good  looks 
and  gain  vitality,  throw  away  medi- 
cine bottles — take  this  sensible,  scien- 
tific means.  Violet  Rays  work  with 
nature.  Every 
day's  delay 
makes  relief  more 
difficult. 


Send  for  Book- 
let, "Health  via 
Violet  Ray." 


RENULIFE  ELECTRIC  CO.,  1207  Marquette  Bldg.,  Detroit,  Mich. 


..Facial  Neuralgia  ..Obesity 

..Falling  Hair  ..Pain  In  Abdomen 
.  .Female  Com*  and  Chest 

plaints  ..Paralysis 

..Goitre  ...Piles 

..Gout  ..Pimples 

..Haemorrhoids  ..Pyorrhea 

..Hay  Fever  ..Rheumatism 

:  ..Infantile  Paraly.  ..Scare 

S  ..Bruises  sis  ..Sciatica 

..Insomnia  .  .Skin  Diseases 

..Lameness  ,.Sore  Throat  and 
..Locomotor  Ataxia         Throat  Diseases 

..Lumbago  ..Sprains 

..Nervous  Affeo-  ..Toothache 

  tlons  ..Weak  Eyes 

i  ..Eczema  ..Neuralgia  ..Wrinkles 

{     Enlarged  Prostate   ..Neuritis  Warts  and  Moles 


..Abscesses 
.  .Anemia 
..Asthma 
.  .Arteriosclerosis 
.  .Baldness 
.  .Blackheads 
.  .Brain  Fag 
.  .Bronchitis 
,.  .Bunions 
. .  Bruises 
.  .Catarrh 
..Colds 
..Chilblain* 
. .  Dandruff 
..Oeafness  and  Ear 
Diseases 


CANADIAN  RENULIFE  ELECTRIC  CO. 
1207  Netting  Bldg.,  Windsor,  Ont. 


Name,.,,, 


{  Address/. 


SALES  REPRESENTATIVES 
WANTED 


Unequaled  for  scalp 
and  hair 


Inhaling  ozone.  For 
Brings  beauty  par-        Catarrh,  throat  and 
lor  to  your  home       \un&-  Marvelous 
'  local  results  with 

general  tonic  effect 


Treatment  for  gen- 
eral debility,  nerv- 
ousness, etc. 
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Bigger  Pay  for  YOU 


"See  them 
first- -pay 
afterwards  *  * 


Small 
Monthly 
Payments 
if  you're 
satis- 
fied 


You  Can  Now  Know 

ELECTRICITY 

As  Experts  Know  It 

When  we  observe  the  ever-increasing  applications  and  usages  of 
electricity,  we  wonder  if  all  the  present  openings  and  the  newly 
created  positions  in  the  electrical  world  can  ever  be  filled. 

The  ending  of  the  war  lends  a  new  and  mighty  impetus  to 
the  electrical  end  of  American  industries.  Salaries  are 
soaring.  There  is  practically  no  limit  to  the  earning  power 
of  the  man  who  educates  himself  in  the  finer  points  of 
electrical  work. 

Actual  working  facts 

With  the  advent  of  the  new  Library  of  Practical  Electricity, 
by  Terrell  Croft,  a  new  era  is  marked  in  the  production  of 
self  educational  electrical  literature.  This  library  satisfies 
a  demand  never  heretofore  met — the  demand  for  a  home 
study  course  which  would  bring  out  in  detail  the  actual 
working  facts.  This  great  undertaking  has  been  accom- 
plished.   It  is  a  seven-year  task  completed. 

No  previous  electrical  training  necessary 


8  Vols. 

Flexible 
binding 

Pocket  size 

3000 
pages 

2100 

illustrations 


A  letter  that 
means  something 
to  every  man  in 
America  who  is 
interested  in 
electricity 


Three  thousand  pages,  with  twenty-one  hundred  of  the 
clearest  illustrations  ever  put  into  book  form.  Each  of 
the  eight  volumes  is  indexed  so  that  everything  you  want 
to  know  about  electricity  is  at  the  finger's  end.  And  when 
you  find  what  you  want,  there  is  not  merely  a  short  ques- 
tion and  a  short  answer.  You  are  told  everything  you 
want  to  know.  The  explanation  is  clear  to  you,  regardless 
of  whether  you  have  had  a  previous  knowledge  of  elec- 
tricity or  not. 

Know  electricity  as  the  highest 
paid  engineers  know  it 

When  you  are  studying  the  Croft  Library  of 
Practical  Electricity,  you  are  studying  elec- 
tricity as  experts  know  it.  You  are  acquaint- 
ing yourself  with  the  methods  employed  by 
the  highest  paid  electrical  workers  and  engi- 
neers in  America. 

This  Library  of  eight  volumes 
sent  to  you  FREE  for 
10  days'  trial 


McGraw-Hill  Book  Company,  Inc. 

239  West  39th  Street,  New  York,  N.  Y. 
Gentlemen:  In  an  attempt  to  express  myself  about 
CROFT'S  NEW  LIBRARY  OF  PRACTICAL  ELECTRIC- 
ITY, I  have  never  seen  and  do  not  believe  there  was 
ever  printed  in  the  English  language,  a  more  com- 
prehensive set  of  books.  It  is  a  library  that  is  just  as 
valuable  to  the  novice  as  to  the  expert,  because  it  is 
all  practice.  Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation,  Hazleton,  Pa. 


So  positive  are  we  that  you  will  be  pleased  with  the 
Croft  Library  of  Practical  Electricity  that  we  offer 
to  send  the  entire  ten  volumes  for  ten  days'  free 
use.  All  you  need  do  in  order  to  have  the  books 
sent,  charges  prepaid,  is  to  fill  out  the  attached 
coupon  and  return  to  us.  Keep  the  books  ten 
full  days.    Then  if  you  are  not  satisfied 
return   them  at  our  expense.     On  the 
other  hand,  if  you  And  that  they  will 
help  you,  as  they  are  helping  thou-  J 
sands  of  others,  send  us  the  small 
sum  of  $2  per  month  for  eight 
months. 


ACT 
NOW 


<fi 


ffer 


0 


i 


McGraw-Hill 
Book  Co.,  Inc. 
239  W.  39th  St. 
NEW  YORK 


239  West  39th  Street,  New  York,  N.Y. 


Please  send  me  the  Li- 
brary   of    Practical  Elec- 
tricity (shipping  charges  pre- 
paid* for  10  days'  free  exam- 
ination.    If   satisfactory.   I  will 
end   $2   in   ten   days  and   $2  per 
month  until  $16  has  been  paid.  If 
not  wanted  I  will  write  you  for  return 
shipping  instructions. 


Home  Address .... 

City  and  State  

Name  of  Employer. 
His  Address  


Your  Position  Ex.  8-19 
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EDITORIAL 


F  you  had  read  twenty  years  ago  that  it 
was  considered  probable  and  very  possible 
that  in  1919  some  one  would  fly  across  the 
Atlantic  Ocean  on  canvas  wings,  propelled 
by  a  gas  engine,  at  a  speed  of  100  miles 
an  hour,  you  naturally  would  have  turned 
away  impatiently  at  such  childish  nonsense.  Moreover, 
you  probably  would  have  doubted  the  sanity  of  the 
writer ;  but  even  Jules  Verne  with  his  most  prolific  and 
prophetic  mind  never  prophesied  the  1919  trans-Atlantic 
flight  in  a  heavier-than-air  machine. 

This  naturally  brings  us  face  to  face  with  the  future. 
Tho  prophesying,  as  a  -rule,  is  bad  business,  there  are 
certain  scientific  subjects  that  can  be  predicted  safely, 
basing  the  prediction  on  mathematical  as  well  as  purely 
scientific  grounds. 

The  question  before  us  is  :  How  fast  is  it  possible  for 
man  to  travel  thru  the  air?  Theoretically  at  least, 
there  is  no  limit  to  the  speed  at  which  a  human  being 
can  travel. 

Airplanes  already  have  covered  over  200  miles  an  hour 
without  discomfort  to  the  aviator.  At  this  point  we 
venture  to  say  that  should  the  speed  be  increased  over 
300  miles  per  hour,  the  aviator  will  probably  be  very 
uncomfortable,  due  to  the  terrific  rush  of  air.  Even  at 
100  miles  per  hour  the  air  lashes  the  face  of  an  aviator 
badly.  Therefore,  flying  above  300  miles  per  hour,  he 
will  have  to  sit  in  a  cabin  surrounded  by  glass,  where 
the  rush  of  the  air  cannot  be  felt.  Suppose  we  increase 
the  speed  to  500  miles.  What  happens  ?  Nothing.  This 
speed  is  so  probable  that  it  will  no  doubt  be  reached  be- 
fore 1925 ;  possibly  much  sooner.  But  we  think  such 
speeds  will  not  be  reached  near  the  surface  of  the  earth 


where  the  density  of  the  air,  and  consequently  the 
greater  resistance  to  an  airplane,  is  too  high.  In  order 
to  travel  at  500  miles  per  hour,  the  future  airplane  must 
offer  as  little  surface  to  the  air  as  possible.  It  should 
have  no  struts,  wires,  or  stays.  It  probably  will  fly  at  a 
height  of  5,000  feet  or  more,  decreasing  its  speed  as  it 
approaches  the  earth.  1,000  miles  an  hour?  Yes,  man 
will  do  it.  It  is  not  only  possible,  but  very  probable.  It 
will  be  accomplished  in  a  machine  which  bears  but  little 
resemblance  to  our  present-day  airplane.  Moreover,  it 
will  be  absolutely  necessary  to  rise  at  least  to  25,000  feet 
above  the  earth,  as  otherwise  the  dense  air  will  tear  the 
machine  apart,  unless  it  were  constructed  entirely  of 
metal.  But  because  very  much  less  power  is  required 
at  the  level  of  25,000  feet,  future  express  airplanes  will 
prefer  the  high  altitudes. 

We  might  mention,  en  passant,  that  if  you  were  in  a 
machine  flying  at  a  steady  speed  of  1,039  miles  per  hour, 
also  supposing  you  had  enough  fuel  to  stay  up  24  hours, 
the  following  historical  event  would  take  place.  Start- 
ing at  noon  and  flying  due  West  along  the  equator,  with 
the  sun  above  your  head,  the  sun  will  not  set  for  you  on 
that  memorable  day.  It  will  be  directly  overhead,  as 
long  as  you  keep  on  going,  for  you  will  now  be  flying  at 
the  rotational  speed  of  the  earth,  which  is  1,039  miles 
an  hour.  Looking  down  you  will  see  the  earth  make  one 
complete  revolution ;  you  will  have  seen  every  point  and 
every  continent  along  the  equator.  But  1,000  miles  per 
hour  is  very  tame.  The  earth  in  its  orbital  motion 
around  the  sun  rushes  thru  space  at  the  terrific  rate  of 
65.533  miles  an  hour;  Venus  at  77,054  and  Mercury  at 
105,325  miles  per  hour.    So  let  us  be  hopeful ! 

H.  Gernsback. 
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SOME  men  and  women  seem  to  attract  suc- 
cess, power,  wealth,  health  and  attainment 
with  very  little  conscious  effort;  others  conquer 
with  great  difficulty,  still  others  fail  altogether 
to  reach  their  ambitions,  desires  and  ideals. 
Why  is  this  so? 

"The  Master  Key"  will  tell  you  why.  No  one 
can  read  it  and  not  be  a  changed  man  or  woman. 
None  but  who  will  emerge  from  its  magic  pages 
with  a  firmer  grasp  of  the  future — a  sure  under- 
standing of  what  he  can  do. 

"The  Master  Key"  is  a  key  with  which  many 
are  converting  loss  into  gain,  fear  into  courage, 
despair  into  joy,  hope  into  fruition. 

A  MASTER-KEY  will  be  sent  to  you,  without  cost  or  obligation  of  any  kind  if 
you  address 

Charles  F.  Haanel,  423  Granite  Bldg.,  St.  Louis,  Mo. 


TH1   •  1  ■  •  ■      contains  a  message  of  such  transcendental  importance 

i  lllS     3.U  VCrtlSCITlCnt     that  eVery  reader  ?i \  Electrical  Experimenter,  whether 


man,  woman,  or  child,  should  answer  it  immediately. 
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The  Magic-like  Reliever  of  Pain.  The  Marvel  of  the  Age  for  Rheumatism,  Neuralgia,  Neuritis, 
Arteriosclerosis,  Hemorrhoids,  and  Practically  Every  Other  Ailment  to  Which  Flesh  is  Heir.  A  Wonder- 
ful Beautifier  Too!   Amazing  in  the  Treatment  of  Eczema,  Blackheads,  Wrinkles,  Falling  Hair,  Dandruff, 

and  Every  Other  Faulty  Condition  of  the  Skin  and  Scalp! 

10  DAYS  FREE  IN  YOUR  OWN  HOME 

See  for  yourself  the  miraculous  results  of  Violet-Rays.  Get  the  wonderful  Violetta 
Violet-Ray  Machine  for  10  days'  free  use  in  your  own  home.  Give  yourself  exactly 
the  same  Violet-Ray  treatments  for  which  eminent  physicians  and  beauty  specialists 
charge  big  fees.  Note  the  marvelous  relief  that  comes  even  with  the  first  treatment. 
See  how  you  can  virtually  feel  the  Violet-Rays  reaching  to  the  very  root  and  cause  of 
any  ailment  with  the  great  curative  forces  of  Heat,  Light,  Electric  Energy,  and 
Ozone.  See  too  how  Violet-Rays  youthifies  the  skin,  purifies  the  scalp  and  stimulates 
hair-growth.  Note  above  all  how  refreshing  the  effect  of  Violet-Rays  to  mind  and 
body — how  invigorating  and  vitalizing — how  much  better  you  work,  eat  and  sleep. 
Prove  all  these  benefits  to  yourself  without  obligation.  Try  the  Violetta  for  10  days 
free,  and  if  you  are  not  more  than  amazed  and  delighted,  simply  send  it  back. 


BLEADON-DUN  CO.,  Dept.  2G. 

326  W.  Madison  St.,  Chicago,  111. 

Please  send  me  your  free  book  and  10  days'  free  trial 
offer  on  the  Violet-Ray  Machine.  Also  full  information 
as  to  treatment  for  ailments  marked  below. 


Asthma 
Barbers'  Itch 
Boils 

Blackheads 

Bunions 

Callous 

Chilblains 

Colds 

Corns 

Constipation 

Dandruff 

Deafness 


Earache 

Eczema 

Eye  Diseases 

Headache 

Hay  Fever 

Goitre 

Insomnia 

Lumbago 

Nervousness 

Neuralgia 

Neuritis 

Obesity 


Piles 

Paralysis 

Pimples 

Pyorrhea 

Rheumatism 

Skin  Diseases 

Sore  Throat 

Sprains 

Tonsilitis 

Whooping  Cough 

Warts  and  Moles 


I 


Name   j 

A^ess    ] 

City   State 


BOOK  FREE 

Write  today  without  fail.  Mail  coupon  or 
just  a  postcard.  Let  us  send  you  our 
beautifully  illustrated  free  book,  describ- 
ing the  Violetta  in  detail.  Read  the 
amazing  phenomena  produced  by  Violet- 
Ray  High  frequency  current.  Why  it 
produces  stimulation  and  sedation.  How 
to  give  spinal  treatments  with  the  Vio- 
letta, how  to  treat  various  ailments, 
including  nervous  troubles,  rheumatism, 
obesity,  hay-fever,  skin  treatments,  facial 
treatments.  With  the  free  book  we  will 
also  send  you  particulars  of  our  special 
free  trial  offer.  Mail  coupon  or  postcard 
now. 

BLEADON  -  DUN  CO. 

Dept.2G326  W.Madison  St. .Chicago, III. 

Electrical,  Drug  and  other  Jobbers  and  Dealers: 
Write  us   today  for  our  Co-operative  Selling 
Plan. 


Not  a  Vibrator 


The  Violetta  is  not  a  machine  that  contracts  the 
muscles — it  does  not  shock,  it  does  not  pound  the 
muscles — it  is  absolutely  painless.  Violet  Rays  admin- 
istered by  the  Violetta  are  wonderful  even  for  infants! 

This  advertisement  copyright  1919,  by  Bleadon-Dun  Co. 
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H  CHEMISTRY 


-'A 


It  contains  the  follow- 
ing 44  chemicals: 

Alum  A12(S04)3.  (NH4)2SO, 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH4)2  COa 
AmmoniumChloride  ( NH4C1 ) 
Ammonium  Sulphate 

(NH4)2  S04 
Barium  Chloride  (BaCI2) 
Boric  Acid  (H3BO3) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl2) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042  H20) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnClo) 
Copper  Sulphate  (CuS64) 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

C3H5(OH)3 
Hydrochloric  Acid  (HC1) 
Iodine  (1) 

Iron  Chloride  (FeCl2) 
Iron  Oxide  (Fe203) 
Lead  Acetate  Pb  (C2H3Ol). 
Litmus  Paper 
Magnesium  Carbonate 

<MgC03) 
Manganese  Dioxide  (Mn02) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCI2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaB02) 
Sodium  Carbonate  (Na2C03) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaN03) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (Na2S04) 
Sodium  Sulphite  (Na2S03) 
Stannous  Chloride  (SnCl,) 
Sulphate  of  Nickel  (NiS04) 
Sulphate  of  Zinc  (ZnS04) 
Sulphuric  Acid  (H2S04) 
Tin  (Granulated)  (Sn) 
Zinc.  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
■with  this  outfit. 


PI 


i   ■        Ml    S     f&>  tit 
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"The  Joy  of  Father  and  Boy." 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature. This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights. 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas)  ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen ;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00 

Shipping  Weight  10  lbs. 
(Can  be  shipped  by  Express  only.)     Send  your  order  today  to: 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


See  our  full  page  Ad,  on  page  346  for  Free  Cyclopedia^ 

You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 
me  your  64-page  book. 


.(NAME)  I 


.(ADDRESS) 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Special  Automobile  Ignition  Course 

We  have  just  installed  a  special  automobile  ignition  course  for  auto 
mechanics,  garage  men  and  owners.  The  course  covers  completely 
ignition,  starting,  lighting  and  other  electrical  equipment  in  connection 
with  automobiles,  motor  boats,  etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  64-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  adi'ertisers. 


A  IRPLANES,     plus  radio-telephone 
/\     equipment,  have   found  a  brand- 
/  \    new    peace-time    utility — watching 
•r-         for  forest  fires  in  the  vast  govern- 
ment timber  preserves,   and  also 
for    supervising   the   operation    of  large 
ranches,  such  as  those  embracing  thousands 
of  acres  and  found  frequently  in  the  great 
Western  farming  regions.    Some  of  these 
farms  and  ranches  are  so  large  that  it 
takes  a  superintendent  all  day  to  make  an 
inspection  trip  across  the  ranch,  even  with 
a  high-powered  automobile. 


Used  to  Wsvttclh  Gir<s^t 
Fosrestts  dirndl  IRgiii&cIhies 

The  airplane  as  part  of  a  farm  equip- 
ment is  now  a  reality.  It  makes  its  appear- 
ance at  Hardin,  Mont.,  on  the  wheat  ranch 
owned  and  controlled  by  John  Pierpont 
Morgan  and  other  New  York  capitalists. 
Erhardt  Schmitt,  former  American  army 


aviator,  has  b^een  employed  to  operate  the 
machine.  His  duties  are  to  carry  the  ranch 
manager  from  one  part  of  the  250-mile, 
100,000-acre  wheat  ranch  to  other  fields. 
A  wireless  telephone  in  the  airplane  enables 
the  manager  to  keep  in  constant  communi- 
cation with  the  ranch  headquarters. 

Not  only  can  the  manager  or  superin- 
tendent immediately  report  back  to  the 
ranch  headquarters,  by  radio-telephone,  but 
he  can  give  local  orders  to  gang  or  section 
foremen  by  means  of  small  radio  receiving 
{Continued  on  page  364) 


SPOTTING  FOREST  FIRES  BY  AIRPLANES 


AIRPLANE  CARRYING 
RANCH  MANAGER  ON 
INSPECTION  TRIPOVER 
MILLION  ACRE  RANCH 


AIRPLANE  IN  ACTUAL  USE  FOR  MANAGING  RANCH 


RANCH  HEADQUARTERS 
AND  RADIO-PHONE  STATION 


[FIELD  SECTION  FOREMAN'S 
ISHACK.  INCLUDING  RADIO- 
PHONE STATION 


Copyright.  1919.  by  E.  P.  Co, 
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TOUCH  OUTWIT  ANARCHISTS 
YVHe  fans  afcA  detectives  in 
deverdsovisesaaveSt  Patrick's 
Cathedral  han  destruction  by 
A/vvchistt'bornbs-New  York 
City. 


pouacxnwrr  anarchists 

WWe  fuses  sizzle,  detectives  in 
cievaralacMsesssveStPatrick's 
Cathedral  tram  destruction  by 
Anarchists'  bombs-New  York 
Oty. 


POUCE  OUTWIT  ANARCHISTS 

While  fuses  sizzle,  detectives  in 
cieverdisguisesseveSt  Patrick's 
Cathedral  from  destruction  by 
Anarchists'  bombs-New  York 

City. 


POLICE  tt}rw"ANARCHISTS 

While  fuses  sizzle,  detectives  un 
clever  disguises  saveSt  Patrick's 
Cathedral  from  destruction  by 
Anarchists'  bombs—New  York 
City, 
ftp* 


POUCE  0uw"aWRCH6TS 

While  fuses  sizzle,  detectives  in 
clever  disguisessa  veSt  Patrick's 
Cathedral  from  destruction  by 
Anarchists'  bombs-New  York 

Oty. 
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SPECIAL  INTERVIEW  TO  THE  ELECTRICAL  EXPERIMENTER 


Types  of  Uosimlbs  asset  Mow  to  If  airsdlle  Tlbvesna. 


O 


W  E  N 
EAGAN" ! 
At  the 
mention  of 
his  name, 
the  thought  of  bombs, 
anarchistic  plots  and 
(explosives  flood  the 
mind.  Seated  at  his 
desk,  I  found  a  man 
of  sixty  years,  of 
medium  height  and 
massive  proportions ; 
head  covered  with 
curly  gray  locks.  His 


Section  of  a  Film 
Story  of  Mr.  Owen 
Eagan's  Exploits  in 
"Bombland."  For 
Years  Inspector  Eagan 
Has  Inspected  Infernal 
Machines  by  the  Hun- 
dred and  Still  Lives  to 
Tell  the  Tale. 


eyes  are  of  piercing 
steel  gray  and  he  has 
an  ever-ready  smil- 
ing countenance.  A 
firm  hand  clasp  told 
of  a  man  of  power, 
youthful  in  spirit,  a 
believer  in  the  great 
out-doors,  a  staunch 
American  who  cher- 
ishes a  long  and  last- 
ing friendship  with 
that  Great  American, 
Theodore  Roosevelt. 

Mr.  Eagan  Classifies 
the  Bombs. 

We  will  now  let 
Mr.  Eagan  tell  of 
h,is  bombs.  Among 
other  things.  Mr. 
Eagan  said : — 

Bombs  may  be 
classified  into  four 
types,  according  to 
the  explosives  used : 
Nitro-cellulose,  Ni- 
tro-glycerin,  N  i  t  r  o- 
benzol,  Alkalin  me- 
tallic nitrat  mix- 
tures. 

These  explosives 
permit  of  many  com- 
binations and  varied 
means  of  igniting 
them.  Bombs  may 
be  further  classified 
according  to  the 
method  of  ignition 
used :  Manual,  Me- 
chanical Electrical, 
Chemical. 

The  container  or 
envelope  of  a  bomb 
maybe  anything  from 
a  newspaper  wrapt 
around  the  explo- 
sives to  iron  pipes, 
ice  cream  freezers, 
violin  cases,  cigar 
boxes,  bottles  filled 
with  concrete  and  all 
imaginable  kinds  of 
wrappers. 


RULES  FOR  HANDLING  BOMBS 

By  INSPECTOR  OWEN  EAGAN, 
Bureau  of  Combustibles, 
NEW  YORK  FIRE  DEPARTMENT. 


If  you  should  receive  what  you  be- 
lieve to  be  a  bomb  or  infernal  ma- 
chine thru  the  mails  or  by  messenger 

1.  LEAVE  IT  ALONE, 

2.  DO  NOT  PLACE  IT  IN  WATER, 

3.  CALL  THE  FIRE  DEPARTMENT, 
OR  IF  IT  IS  NOT  CONVENIENT, 
CALL  THE  NEAREST  POLICE 
OFFICER,  WHO  WILL  AT  ONCE 
NOTIFY  THE  FIRE  DEPART- 
MENT, AND  HAVE  THE  EXPERT 
COME  TO  INSPECT  THE  SUS- 
PICIOUS PACKAGE  IMMEDI- 
ATELY. 

It  is  a  common  but  fallacious  rule 
among  the  general  public,  that  in 
order  to  be  safe  with  a  bomb  or  in- 
fernal machine,  it  should  at  once  be 
placed  in  a  pail  of  water.  If  the  bomb 
or  infernal  machine  has  a  fuse  at- 
tached to  it,  and  the  fuse  may  be  seen 
burning  or  sputtering,  then  drop  the 
bomb  in  water,  which  method  usually 
is  efficacious  in  making  it  harmless, 
as  the  lighted  fuse  is  at  once  extin- 
guished, but  the  best  advice  is  to 
leave  the  house. 

However,  when  this  lighted  fuse  is 
NOT  PLAINLY  EVIDENT  on  the 
bomb  or  infernal  machine,  IT 
SHOULD  NOT  BE  PLACED  IN 
WATER,  as  many  of  these  hellish 
devices  are  chemically  or  electrically 
operated.  Another  possibility  likely 
to  occur,  if  the  suspected  bomb  or 
package  is  placed  in  water,  is  that 
some  of  them  are  made  up  in  part  of 
certain  chemicals  which  will  explode 
as  soon  as  the  water  reaches  them. 
There  is  an  added  probability  that  if 
the  package  or  bomb  is  immersed  in 
water,  the  reaction  between  the  water 
and  the  chemical  may  give  rise  to  a 
violent  and  persistent  combustion, 
the  flames  of  which  will  set  fire  to 
the  house.  In  some  of  these  con- 
trivances there  is  a  second  compart- 
ment containing  a  high  explosive, 
which  can  be  ignited  by  heat,  and 
where  such  a  condition  as  outlined 
may  occur,  it  is  at  once  apparent 
that  the  heat  due  to  the  combustion 
of  the  initial  chemical  may  generate 
sufficient  heat  to  detonate  the  explo- 
sive, with  possibly  fatal  results. 


Pill 


Every  bomb  presents  a  new  problem  as 
regards  its  envelope,  contents  and  con- 
struction, and  the  best  means  of  opening 
it  without  causing  it  to  explode  and  send 
me  "West."  Everything  is  filled  with  un- 
certainty at  this  stage.  The  task  requires 
ingenuity,  nerve,  precision  and  firmness 
of  hand,  which  is  essential  to  a  surgeon 
in  performing  a  very  delicate  operation. 
In  both  cases,  a  life  is  in  the  balance. 
These  qualities  cannot  be  gained  by  study, 
but  must  be  secured  by  experience  cover- 
ing many  years. 

We  now  enter  the  second  phase  of  the 
work.  It  is  now  necessary  for  me  to  class- 
ify and  analyze  the  layout,  materials, 
methods  and  plan  of  the  bomb  maker. 
What's  in  the  vial?  Why  the  wire? 
Where  is  it  attached?  W'hat's  this  pow- 
der? Is  it  a  mixture  of  several  chemical 
substances?  Why  this  and  why  that?  Two, 
four,  seven  compartments,  everything  in- 
terlocking! Can't  see  the  battery,  detonat- 
ing cap  !    Can't  pull  its  "teeth"  ! 

The  scene  is  set  in  someone's  home  or 
office,  sometimes  it  is  my  laboratory;  every 
one  has  gone ;  the  windows  have  been 
raised,  doors  opened  to  relieve  the  com- 
pression in  the  event   of    an  explosion. 


There  are  two  oppo- 
nents, a  bomb  and 
Eagan,  but  Dame  Ex- 
perience is  always 
with  me. 

The  hellish  combi- 
nation has  been  brok- 
en down  and  then  the 
"guests"  are  called 
and  there  on  the 
table  before  them  in 
various  groups  are 
explosives,  timing  de- 
vices, detonators,  ig- 
nition mixtures,  acids, 
vials,  batteries,  wires, 
fuses  and  the  "bomb- 
maker's  camouflage". 
Now  the  wheels  of- 
Justice  are  set  in  mo- 
tion and  the  search 
for  the  bomb-maker 
begins. 

Since  the  discovery 
and  use  of  gunpow- 
der, bombs  of  vari- 
ous types  have  been 
used. 

The  First  New  York 
Bomb  Outrages. 

The  first  series  of 
bomb  outrages  in 
New  York,  from  1902 
to  1910,  known  as 
the  "Blackhand 
Bombs,"  occurred  in 
the  Italian  section, 
and  these  were  chief- 
ly of  the  nitro-glycer- 
in  group,  manually 
ignited.  Dynamite 
was  placed  in  olive 
oil  cans  and  ignited 
by  a  time  fuse  which 
the  "dynamiter" 
lighted  and  walked 
away  to  await  devel- 
opments. 

A  large  number  of 
bombs  of  the  alka- 
lin metallic  nitrat 
group  were  made  dur- 


Another  view  of  the 
"Animated  Weekly" 
Film  Story  of  Inspec- 
tor Eagan's  Great 
Work — that  of  Official 
Bomb  Opener  to  the 
City  of  New  York. 
His  is  the  Only  Job 
that  'Has  no  "Waiting 
List"  of  Future  Aspir- 
ants. 


ing  this  period.  These 
consisted  of  various 
nitrats  and  chlorats 
and  were  exploded  bv 
time  fuses  manually 
ignited.  Some  were 
of  the  grenade  type 
and  were  hurled  at 
the  victims. 

Most  of  the  bombs 
of  this  period  were 
of  a  crude  design 
and  were  made  from 
articles  of  every  day 
(Cont.  on  page  341) 
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CIENCE  moves  in  mysterious  ways, 
her  wonders  to  perform" — to  para- 
phrase the  well-known  biblical 
passage,  and  never  was  this  demon- 
strated more  pertinently  than  at 
the  present  time,  when  we  find  many  of  the 
great  World  War's  deadly  inventions  being 
converted  to  peacetime  uses.  Everybody 
is  being  benefited  by  the  industrial  applica- 
tion of  some  of  the  greatest  inventions  yet 
perfected  by  man,  and  many  thousands  more 
will  live  to  reap  the  benefits  accruing  from 
the  as  yet  undreamt-of  applications  for 
both  business  and  pleasure,  of  airplanes, 
tanks,  wireless  devices,  submarines,  and  a 
thousand  and  one  other  attainments  of  the 
world's  master  scientific  minds. 

A  semi-humorous  application  of  the 
Meissner  airfone,  described  elsewhere  in 
this  number,  is  shown  in  Fig.  1.  This  de- 
vice, which  is  very  simple  in  construction, 
resembles  a  speaking  tube  in  form,  but  in- 
corporates several  novel  and  distinct  im- 
provements, among  others,  an  acoustic  am- 
plifier, making  the  device  very  efficacious 
for  carrying  on  conversation  between  the 
pilot  and  observer  in  an  airplane,  where  it 
is  extremely  difficult  to  hear  under  ordinary 
conditions,  due  to  the  great  noise  of  the 
engine.  A  new  application  of  this  device  is 
here  suggested,  namely,  to  muffle  the  ever- 
present  and  detestable  "movie  pest."  Not 
only  do  we  find  these  miserable  atoms  of 
humanity  in  the  dark  quiet  of  the  movie 
theater,  but  also  in  all  of  the  regular 
theaters.  These  brilliant  insects  must  have 
seen  some  of  the  shows  which  we  hap- 
pened to  frequent,  about  999  times, — so  re- 
plete is  their  knowledge  of  the  "star"  and 
"staress"  and  all  the  lesser  satellites  appear- 
ing in  the  play.  They  will  tell  you  loudly 
the  climax  half  an  hour  before  it  comes 
off  and  so  on.  So,  thanks  to  the  Meissner 
airfone,  it  should  not  be  so  very  long  be- 
fore "us  ordinary  mortals"  shall  be  able  to 
go  to  the  theater  and  enjoy  a  performance 
without  having  one  of  these  human  dra- 
matic compendiums  racing  along  two  knots 
ahead  of  us,  all  the  way  thru  the  play 
and  telling  his  sweetheart  every  move  just 
before  it  happens.  Some  of  you  may  like 
your  entertainments  served  up  that  way — 
as  for  us,  we  object ! 

A  very  good  use  for  the  Boche's  far- 
famed  Poison  Gas  is  shown  in  Fig.  2.  What 
better  application  than  to  annihilate  the  rats 
by  asphyxiation — "sauce  for  the  goose  is 
sauce  for  the  gander."  The  Germans 
thought  they  had  something  brand  new  in 
strictly  war  inventions  when  they  tried 
poison  gas  on  the  Allies,  but  among  other 
recent  applications  of  this  invention  to 
peacetime  utilities  and  requirements  was 
that  of  killing  rats.  Of  course  it  goes  with- 
out saying  that  before  injecting  a  few 
dozen  cubic  feet  of  mustard  or  chlorin  gas 
into  a  rat  hole,  that  you  had  best  pro- 
vide yourself  with  a  guaranteed  gas  mask 
and  also  buy  a  few  dozen  corks  with  which 
to  plug  up  the  other  openings  in  the  walls 
or  floor  boards.  Give  it  a  trial,  ladies  and 
gents — it's  the  "kaiser"  of  all  rat  killers. 

Embryonic  Tanks  were  already  in  use  for 
agricultural  and  other  purposes  long  be- 
fore the  World  War,  and  in  fact  the  first 
tanks  used  by  the  British  Army  on  the 
battlefields  of  France  were  reconstructed 
agricultural  tractors,  built  in  the  United 
States.  These  tractors  were  armed  with 
steel  plates  and  fitted  with  rapid-firing  guns. 
The  illustration,  Fig.  3,  shows  another  ap- 
plication besides  that  of  the  usual  plow- 
ing and  cultivating  operations — that  of 
hauling  large  logs  in  the  lumbering  dis- 
tricts of  the  great  West.    In  these  locali- 


ties it  is  difficult  to  build  even  small  rail- 
roads, and  it  doesn't  pay  to  build  any  ex- 
tensive trackage  for  such  log  railroads,  as 
they  are  not  apt  to  be  used  for  any  great 
length  of  time.  Therefore,  the  tank  tractors 
should  prove  very  useful,  as  they  can  travel 
over  practically  any  kind  of  ground,  in- 
cluding ditches  and  even  over  logs.  It  will 
be  remembered  that;  during  operations  in 
the  World  War  the  tanks  could  crawl  over 
great  shell  holes,  trenches  and  brooks. 
This  application  should  provide  some  fine 
chances  for  those  of  our  Tanks  Corps 
soldiers  who  are  aching  for  army  life 
and  the  ups  and  downs  met  with  in  the 
everyday  career  of  a  "tank  rider."  These 
tanks  can  haul  tremendously  heavy  loads 
and  resemble  in  their  operating  character- 
istics the  work  of  the  famous  elephants  of 
India,  who  pick  up  with  their  trunks  giant 
timbers  30  to  40  feet  long  and  measuring 
8  to  10  inches  square. 

Airplanes — oodles  of  them — will  soon  be 
flying  over  our  heads  every  day  all  over 


H^simlbes3  of  ilhe 

Electrical 
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Sir  William  Crookes'  Psychical  Re- 
searches, by  Hereward  Carrington, 
Ph.D.,  Scientific  Proof  of  the  Exist- 
ence of  Psychic  Force,  as  inves- 
tigated by  one  of  the  world's  fore- 
most scientists. 

Paris  Letter — the  Latest  Electrical 
and  Scientific  News  from  French 
Scientific  Laboratories,  by  Jacques 
Boyer. 

Practical  Experiments  in  Chemis- 
try, by  Albert  IV.  U'ilsdon — An  every- 
day plain  English  talk  on  the  cleans- 
ing of  clothes. 

Thcrmo-Electricity,  by  Thomas  W. 
Benson. 

The  Mystery  of  Atmospheric  Elec- 
tricity, by  Rogers  D.  Rusk,  MA. 

How  to  Make  a  Machine  for  Tel- 
egraphing Pictures,  zvritten  especial- 
ly for  our  young  readers  by  Ameri- 
ca's greatest  tele-photographic  ex- 
pert, Leroy  J.  Leishman. 

Experiments  in  Physics — Illusions, 
by  John  J.  Furia,  M.A. 

New  American  Salvage  Device  for 
Raising  Sunken  Ships — A  most  timely 
and  important  article,  by  Joseph  H. 
Kraus. 

Latest  Amateur  Radio  Receiving 
Apparatus,  by  Charles  IV.  Noller. 

Light  Houses — How  They  Signal, 
by  A.  H.  Whedon. 

Electrical  Detective  to  Register 
Your  Chauffeur  s  Joy  Rides,  by 
Thomas  Reed. 

Latest  Developments  in  Flying. 
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America.  Many  people  have  an  idea  that 
the  airplane  is  a  peacetime  luxury,  not  to 
mention  a  wartime  necessity.  But  such 
is  not  the  case.  If  for  no  other  reason 
the  airplane  has  come  to  stay  in  its  every- 
day application  to  the  transportation  of 
mail  and  the  lighter  classes  of  merchan- 


dise as  by  multiplying  its  everyday  utilities, 
the  practical  development  of  aircraft  is 
bound  to  result.  This  country,  as  well  as 
every  other  power,  is  keen,  of  course,  to 
develop  aircraft  to  the  highest  pinnacle 
of  practicability.  The  U.  S.  Army,  as 
well  as  the  Navy  Department,  has  only 
recently  put  up  a  stiff  fight  for  many  mil- 
lions of  dollars  with  which  to  carry  on 
much-needed  airplane  developments.  One 
of  the  best  ways  to  train  fliers,  especially 
in  this  country,  where  a  large  standing 
army  or  navy  personnel  is  never  maintained, 
will  be  without  a  doubt  to  encourage  in 
every  way  possible  the  commercial  applica- 
tion of  flying  machines  of  all  types.  Already 
in  England  a  piano  has  been  transported 
across  the  English  Channel  by  airplane,  and 
airplanes  are  at  present  available  which  can 
lift  very  heavy  loads,  and,  morever,  they 
are  daily  becoming  more  reliable  and  less 
liable  to  accident,  should  any  part  of  the 
machinery  fail  while  in  the  air.  Hun- 
dreds of  people  of  course  take  one  look 
at  an  airplane,  especially  when  it  is  ascend- 
ing or  descending  in  flight,  and  are  satis- 
fied to  keep  both  feet  on  old  terra  firma. 
However,  some  of  the  latest  types  of  air- 
planes are  guaranteed  to  right  themselves 
and  land  safely,  even  if  the  engine  stops 
in  mid  air  and  the  control  cables  become 
tied  or  ruptured.    See  Fig.  4. 

Liquid  Fire,  as  shown  in  Fig.  5,  should 
prove  efficacious  for  several  industrial 
uses,  such  as  burning  off  paint  from  iron 
and  steel  structures,  vessels,  etc.,  and,  ac- 
cording to  H.  Gernsback,  also  for  blazing 
a  path  or  hole  thru  ice  jams,  which  fre- 
quently prove  extremely  dangerous  during 
the  American  winters,  when  they  clog 
rivers  and  streams,  as  well  as  dams.  Under 
certain  conditions  it  might  also  be  used  to 
blaze  paths  thru  jungle  brush. 

The  Geophone  is  a  remarkable  physical 
instrument  greatly  improved  and  perfected 
during  the  war  by  the  engineers  connected 
with  the  Allied  technical  staffs,  and  used 
with  great  success  for  the  purpose  of  lo- 
cating enemy  artillery  and  other  military 
operations.  Now  it  has  found  a  distinct 
peacetime  use.  See  Fig.  6.  The  saving 
of  many  miners'  lives  has  been  made  pos- 
sible, thanks  to  the  Geophone,  which  can 
detect  sound  vibrations  thru  the  earth  at 
surprisingly  long  distances.  It  has  been 
used  successfully  in  some  Government  mine 
tests  to  pick  up  the  sound  of  a  pick-axe 
at  a  distance  of  about  one-quarter  mile. 
There  is  nothing  electrical  about  the  Geo- 
phone. It  is  purely  mechanical  and  acoustic 
in  its  function.  It  operates  on  the  principle 
that  the  inertia  of  a  small  lead  weight 
within  the  instrument,  and  which  is  se- 
cured to  a  set  of  diaframs,  will  tend  to 
hold  its  initial  position  whenever  an  earth- 
borne  sound  vibration,  for  instance,  hap- 
pens to  affect  it.  The  other  part  of  the 
instrument  moves  and  the  lead  weight  tends 
to  remain  stationary  in  the  same  manner 
as  your  body  sways  forward  due  to  its 
inertia  when  a  car  suddenly  stops.  The 
relative  movement  of  the  diafram  to  which 
the  weight  is  attached  with  respect  to  the 
movement  of  the  casing  sets  up  an  air 
wave,  and  this  is  transmitted  to  the  ears 
thru  a  rubber  tube,  in  the  same  way  as  a 
physician's  stethoscope  works.  By  means 
of  this  wonderful  instrument,  therefore,  it 
is  now  possible  to  actually  locate  entombed 
miners  at  considerable  distances.  Commu- 
nication with  them  is  also  possible  by 
this  means.  Knowing  the  location  of  the 
entrapt  men,  it  becomes  much  more  ex- 
peditious to  carry  on  rescuing  and  ex- 
cavating operations  in  order  to  save  them. 

{Continued  on  page  365) 
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THE  MEISSNER  "AIRFONE 
SETTLES  THE  MOVIE -PEST  WH0| 
KNOWS  EVERY  "FILM"  BY  H  EART 


USING  AIRPLANES  FOR 
PHOTOGRAPHING  REAL 
ESTATE,  MAPPING 
MOUNTAINOUS  REGIONS  I 
JUNGLES  ETC .-  ETC. 


Full  description  on  opposite  page. 
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THE  World  War  has,  if  nothing  else, 
brought  to  light  the  great  flexibility 
and  usefulness  of  explosives  such  as 
dynamite,  not  for  the  purpose  of  an- 
nihilating men  and  cities,  but  for  the 
more  human,  utilitarian  purpose  of  level- 
ing uneven  and  rocky  ground,  blasting  out 
stumps   from  previously   wooded  ground. 


[ow  lOeeiiPlcIt^  Plkas 


ated  by  a  hand-operated  dynamo  of  the 
magneto  type.  The  dynamo  is  placed  in  a 
substantial  cabinet  to  stand  hard  usage  such 
as  is  encountered  in  blasting  work,  with  a 
handle  protruding  from  the  top  of  the  box 
containing  it.  This  handle  is  attached  to  a 
gear  rack  and  pinion,  the  pinion  being  se- 
cured to  the  shaft  of  the  dynamo,  so  that 


CROSS   SECTION    OF  VARIOUS 
WIDTHS    OF  DiTCt 


A  SMALL  DITCH 
REQUIRES  BUT  ONE 
LINE  OF  HOLES  LOAD- 
ED WITH  LIGHT  CHARG 
ES  -  USUALLY  ONE 
CARTRIDGE  EACH 

B 

LARGER  DITCHES 
ARE  BLASTED  WITH  A 
SINGLE  LINE  OF  HOLES 
CONTAINING  INCREAS- 
ED AMOUNTS  OF 
EX  PLOSIVES 


c 

FOR  STILL  WIDER 
DITCHES  TWO  uno'"1 
OF  HOLES  ARE  USED. 
THE  CHARGES  MAY  BE  ^ 
OF  SEVERAL  CARTRIDGES 


DITCHES  WIOES  THA 
USUALLY  LOADED 


DUPLEX  LEADING  WIRE  TO  BLASTING  MACHINE 
CONNECTING  WIRE  TO  LEADING,  WIRE 


LONGITUDINAL  SECTION  SHOWING  METHOD  OF  LOADING 
WITH   ELECTRIC  BLASTING  CAPS   FOB  BLASTING  A  DITCH 


D" METHOD  OF  CONNECTING  THREE  LINES  OF  HOLES 

FOUR  METHODS  OF  CONNECTING  ELECTKlC  BLASTING  CAP  WISES 
FOR  BLASTING  DITCHES.  THE  BLACK  DOTS  REPRESENT  LOADED  HOLES- 


Properly  placed  block- hole  blast. 

note  location 
of  explosive 
&  blasting 
cap.  tight 

TAMPING  IS 
ESSENTIAL. 


CORRECTLY  PLACED  CHARGE 
FOR'SNAKEMOLE"  BLAST 
FOR  ROLLING  OUT  BOULOESS. 
THE  CHARGE  SHOULD  BE  IN  : 
CONTACT  WITH  BOTTOM 
OF  THE  DOULOtn 

"  rose. 


.ASTMOCAP 

ruse 


a  well  locateq  muocap 
the  covering  of  muo  sh0u10 
be  at  least  6  inches  deep 
And  free  from  stones. 


ELECTRIC 
POWER  F 


*  ELECTRIC  DRILL  FOR  STUMP  BLASTING 


Illustrating  a  Few  of  the  Wonders  Which  Dynamite  Plus  Electricity  Accomplish  Every  Day  All  Over  America.  Stumps  Are  Cleared  Out — 
Boulders  Shattered — Ditches  Constructed  and  Even  the  Courses  of  Rivers  and  Streams  Altered.    Verily  the  Face  of  Nature  is  Changed 

By  Man. 


and  breaking  up  rock.  Again,  brooks  and 
irrigating  streams  are  rapidly  "dug"  in  a 
single  day  by  the  use  of  dynamite  plus  elec- 
tricity, under  the  highly  developed  methods 
now  available  for  applying  explosives,  and 
even  the  course  of  a  river  has  been  changed 
in  the  twinkling  of  an  eye. 

What  we  are  interested  in,  in  the  present 


discussion,  is  the  practical  application  of 
explosives  to  the  everyday  requirements  of 
the  tiller  of  the  soil  and  those  who  are 
interested  in  improving  wooded  or  rock 
strewn  property. 

The  Electrical  Detonator. 

In  "blasting  by  electricity,"  use  is  made 
of  a  slight  electric  current  usually  gener- 


when  the  handle  is  drawn  up  and  then 
quickly  deprest,  the  armature  of  the  dy- 
namo will  be  spun  rapidly,  thus  generating 
a  current  of  fairly  high  potential. 

The  electric  detonator  used  in  blasting, 
comprises  a  small  copper  shell,  in  which  an 
explosive  charge  is  placed.    Two  insulated 
{Continued  on  page  351) 
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medical  director  new  jersey  state  hospital,  trenton,  n.  j. 
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INVESTIGATIONS  in  the  last  few 
years,  by  both  dentists  and  physicians, 
have  shown  conclusively 
that  the  greatest  menace  to 
the  health  of  the  human 
race  today  is  to  be  found  in  the 
bad  condition  of  the  teeth  of  a 
large  majority  of  the  populace. 
The  instinct  of  the  individual  is 
directed  toward  saving  the 
teeth,  and,  unfortunately,  a 
large  proportion  of  the  dentists 
foster  this  instinct,  and  in  con- 
sequence, teeth  are  capt  and 
otherwise  repaired  by  expensive 
bridgezvork  in  order  to  save 
the  teeth,  when  from  the  stand- 
point of  the  patient's  subse- 
quent ill-health,  these  teeth 
should    be    extracted.  Happily, 


infected  roots,  when  to 
the  teeth  may  seem  to  be 


MAN'S  greatest  danger,  the  big- 
gest curse  of  humanity  today, 
are  infected  teeth.  Millions  of 
people  are  dying  of  all  sorts  of  dis- 
eases, caused  directly  by  infected 
teeth.  Inflammatory  rheumatism,  in- 
sanity, chronic  stomach  diseases, 
Bright's  disease,  nervous  diseases, 
all  these  are  now  attributed  to  in- 
fected teeth.  The  work  of  Henry  A. 
Cotton,  Medical  Director  of  the 
State  Hospital  of  Trenton,  N.  J.,  is 
of  such  epoch-making  and  tremen- 
dous importance  that  every  human 
being  ought  to  know  of  it. 


the  best  dentists  have  realized 
for  some  years  that  serious  re- 
sults frequently  follow  such 
procedures  and  have  warned 
the  profession  against  this  dan- 
ger. This  subject  has  received 
special  attention  by  Dr.  Henry 
A.  Cotton,  Medical  Director 
New  Jersey  State  Hospital, 
Trenton,  N.  J.,  who  in  a  recent 
statement  on  the  importance  of 
X-raying  the  teeth,  has  the  fol- 
lowing to  say : 

"Unfortunately  for  the  pa- 
tient, infected  teeth  may  not 
and  often  do  not  cause  any 
symptoms  which  would  lead  one 
to  believe  that  anything  is  wrong 
with  his  teeth.  This  type 
of  infection  is  what  is 
known  as  chronic  in  con- 
tradistinction to  an  acute 
infection,  and  does  not 
cause  pain,  pus  or  swelling, 
and  frequently  no  rise  in 
temperature.  Hence,  there 
are  no  symptoms  which  di- 
rect the  patient's  attention 
to  this  condition,  and  often 
they  are  amazed  when  they 
are  told  that  they  have  in- 
fected teeth  and  that  they 
must  have  a  certain  number 
extracted  if  they  wish  to 
recover  from  their  particu- 
lar illness.  The  question 
is  often  asked,  'How  are  we 
to  know  that  teeth  which 
give  no  evidence  to  the  pa- 
tient of  serious  and  often 
dangerous  infection,  and 
externally  give  no  evidence 
to  the  dentist  of  such  con- 
dition, are  infected'?  The 
answer  to  this  is  the  X-ray, 
and  a  more  general  use  of 
this  very  simple  and  harm- 
less procedure  will  reveal 
to  the  dentist  as  well  as  to 
the  patient  the  existence  of 


UNSEEN  AND  UNNOTICED 
ABCF.SS  UNDER  TOOTH 


casual  inspection 
healthy  and  wor- 


BRAIN:  MENTAL  AND  NERVOUS 
AILMENTS  FREQUENTLY 
CAUSED  BY  INFECTED 
TEETH 

ABCESS  UNDER  TOOTH 
THE  X-RAY.ONLY.DISCLOSES 
IT; WHEN  THE  TEETH 
APPARENTLY  LOOK  SOUND 


IF  TOOTH  IS  CAPPED 
OR  SOLID.  ABCESS 
DISCHARGE  MUSTFINO 
OUTLET.  AND  FILTERS 
THRU  BONE  ANO 
TISSUE  TILL  IT  FINDS 
A  WEAK  SPOT,  USUALLY 
AN  ORGAN  GLAND. 
TONSIL.  ETC.,  WHERE 
A  SECONDARY  FOCUS 
OF  INFECTION  IS 
SET  UP 


thy  of  saving!  Naturally,  these  should 
immediately  be  extracted. 

"Each  individual  should  know 
whether  or  not  he  is  harboring 
dangerous  infection,  which  may 
not  only  undermine  his  general 
health  but  may  endanger  his 
ife  if  it  be  not  eradicated. 
With  this  knowledge  of  the 
danger  of  infected  teeth,  all  per- 
sons should  insist  upon  a  thoro 
examination  of  their  teeth  by 
means  of  the  X-ray  and  not  take 
the  word  of  a  dentist  who  mere- 
ly inspects  the  teeth  and  pro- 
nounces them  all  right.  The 
failure  of  the  dentist  to  recog- 
nize the  existence  of  root  infec- 
tion and  the  practise  of  putting 
in    pivots,    gold    crowns  and 


Dr.  Cotton  proves  to  us  that  it  is 
wrong  to  cap  or  crown  devitalized 
teeth  as  they  will  positively  make 
serious  trouble  sooner  or  later.  Such 
teeth  should  all  be  extracted  imme- 
diately; they  are  the  seat  of  nine- 
tenths  of  all  our  modern  diseases. 

This  article  is  one  of  the  most 
important  we  have  publisht  for  a 
very  long  time,  and  we  urge  every 
reader  not  only  to  carefully  read  it, 
but  to  spread  its  gospel  among 
friends.  It  will  save  thousands  upon 
thousands  of  Jives. 

—EDITOR. 


Taking  X-Ray  Photos  of  the  Teeth  at  New  Jersey  State  Hospital  Laboratory. 
Arrow  Indicates  the  Small  Plate  Holder  About  to  Be  Placed  in  the  Mouth. 


bridge  work,  without  first  tak- 
ing radiographs  of  these  teeth 
to  be  sure  that  there  are  no  in- 
fected roots,  has  sounded  the 
death  knell  of  many  people,  for 
when  the  infection  has  invaded 
other  organs  it  is  often  too  late 
for  extraction  of  the  teeth  to 
be  of  any  benefit.  No  matter  if 
the  teeth  give  no  trouble  or  if 
one  feels  perfectly  healthy  at 
the  present  time,  if  he  has  had 
any  dental  work  done  at  any 
time,  lie  should  insist  upon  his 
dentist  radiographing  his  teeth 
so  that  he  will  not  be  the  victim 
of  a  false  security  and  finally 
succumb  to  a  fatal  disease,  which 
might  have  been  prevented 
if  he  had  taken  the  precau- 
tion mentioned. 

The  Cause  of  Infected  Teeth 

"The  public  naturally  in- 
quires :  'Why  do  we  have 
such  bad  teeth  today  when 
our  parents  and  grandpar- 
ents did  not  have  these  con- 
ditions, or,  at  least,  did  not 
have  these  fatal  diseases?' 
There  are  several  reasons 
for  this.  In  the  first  place, 
our  forefathers  did  not 
bother  with  dentists  ex- 
cept to  have  an  offending 
tooth  extracted.  In  the  sec- 
ond place,  modern  dentistry 
had  not  developed  to  the 
point  of  expensive  repair 
and  preservation  of  the 
teeth  as  we  know  it  today, 
lit  has  been  estimated  that 
80  per  cent,  of  the  people 
who  have  had  repair  work 
done,  even  in  the  most  ex- 
pensive and  latest  manner, 
have  infected  teeth  which 
may  become  a  menace  to 
their  health  at  any  time. 
{Continued  on  page  345) 
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Fig.  5.  This  Illustrates  the  Propulsion  of  the  Wheelless  Gliding  Train.  The  Two  Hydraulic  Shoes  Glide  On  a  Film  of  Comprest  Water  Squirt- 
ing from  Underneath  the  Shoes.  The  water  is  Recovered  by  Suction  from  the  Same  Shoe  So  None  is  Lost.  (See  Fig.  3.)  The  Train  Itself 
is  Kept  Upright  On  a  Single  Track  by  Means  of  a  Gyroscope,  While  the  Cars  Are  Propelled  by  Powerful  Electro-magnets,  the  Contacts  of 
Which  Are  Closed  Automatically  by  the  Train  as  It  Moves  Along.    These  Gliding  Railroads,  Having  No  Friction,  Work  So  Easily  that  a 

Child  Can  Push  Along  a  Car  With  Its  Passengers. 


>AC1 


THIS  is  the 
existed  in 
in  1870. 
its  successful 
SAFELY  with 


SINCE  the  advent  of  the  steam  locomo- 
tive in  the  early  50's  of  the  last  Cen- 
tury, no  progress  whatsoever  has 
been  made  as  far  as  speed  of  our 
railways  is  concerned.  We  are  to- 
day not  riding  faster  either  in  our  electric 
or  steam  railways  than  our  grandfathers 
did  60  years  ago.  It  is  true  that  we  have 
greatly  improved  everything  else  as  far  as 
comfort,  safety,  etc.  is  concerned,  but  the 
speed  has  not  been  in- 
creased whatsoever.  Sixty 
miles  an  hour  was  an  every- 
day occurrence  sixty  years 
ago,  and  was  attained  by 
many  trains.  Today,  the 
average  speed  of  the  steam 
or  electrical  railways  does 
not  approach  more  than  50 
miles. 

Present  Disgraceful  Con-  1 
ditions. 

What  are  we  to  do?  In  our  big  cities  we 
are  running  street-cars  on  the  surface, 
trains  on  elevated  railroads  and  down  in 
the  subways.  The  more  roads  we  build, 
the  more  acute  becomes  the  shortage  of 
transportation  as  far  as  passengers  are  con- 
cerned, and  in  any  big  city  transportation 
facilities  are  always  woefully  behind  the 
actual  demand.  In  the  morning  everyone 
goes  to  business  about  the  same  time  and 
in  the  evening  everyone  must  ride  home — 
our  so-called  rush-hours.  The  density  of 
travel  thus  become  enormous,  particularly 
in  cities  like  New  York  or  Chicago,  where 
conditions,  as  is  well  known,  are  intolerable, 
and  in  many  cities,  disgraceful.  If  it  were 
possible  to  operate  our  railroads  with 
safety  only  two  or  three  times  as  fast  as 
they  are  running  now,  it  stands  to  reason 
that  everybody  would  have  a  seat,  an  im- 
possible condition  now. 

We  cannot  run  our  trains  faster  than 


AetUa^ll^  E>xdst©dl 
lira  IFV^saee 

they  run  now  without  encouraging  acci- 
dents such  as  collisions,  derailments,  etc. 
As  far  as  the  present  day  railroad  is  con- 
cerned, it  is  not  possible  to  increase  its 


story  of  a  most  extraordinary  railway  which  at  one  time 
France.     Its  inventor  was  killed  by  the  invading  Germans 

A  railroad  that  is  practical  and  which  has  demonstrated 
operation.  It  is  practically  frictionless  and  can  move 
a  speed  of  one  hundred  miles  an  hour.  It  will  be  in  use 
thruout  the  world. 


speed  at  all.  There  is,  however,  one  solu- 
tion, an  invention  which  dates  back  to  1852. 
we  refer  to  the  Gliding  Railroad  which  ac- 
tually had  been  tried  in  France,  and  had 


Fig.  1.  The  Principle  of  the  Gliding  Railway. 
Two  Glass  Plates  Are  Dipt  Into  Water.  The 
Upper  Plate  Will  Glide  With  Astonishing 
Ease.  The  Two  Plates  Do  Not  Touch.  A 
Thin  Water  Film  Separates  Them. 


been  perfected  in  a  small  way.  At  that 
time,  however,  many  technical  obstacles 
made  the  project  impossible,  but  all  of 
these  objections  have  now  been  overcome 
by  new  inventions  and  methods  which  we 
will  discuss  more  fully. 

Principle  of  Gliding  Railroads. 

Let  us  turn  to  Fig.  1  which  gives  us  the 
principle  of  the  gliding  railroad.  Take  two 
smooth  pieces  of  glass,  such 
^™ as  are  used  for  photographic 
plates.  Boil  them  in  water, 
until  the  gelatin  comes  off 
and  clean  thoroly.  Use  one 
large  plate  and  one  small 
plate  as  shown  in  illustra- 
tion. Dip  the  two  plates 
into  water,  and  place  the 

  small  plate  on  top  of  the 

larger.  It  will  be  seen  that 
the  small  plate  will  glide 
with  remarkable  ease  over  the  large  plate. 
The  important  thing  to  note  is  that  the 
two  plates  do  not  touch.  They  are  sup- 
ported by  a  thin  film  of  water,  hence  the 
top  plate  glides  on  an  exceedingly  thin 
water  film.  As  we  move  the  plates  back 
and  forth  we  squeeze  out  the  water  little 
by  little,  and  as  soon  as  the  plates  touch, 
the  free  movement  will  stop.  Were  we  to 
drill  a  hole  in  the  top  plate  and  attach  a 
small  tube  to  it  containing  water  under 
pressure,  we  could  then  for  a  long  time 
move  the  plate  back  and  forward  with  very 
considerable  ease ;  we  would  then  always 
maintain  a  good  water  film  on  which  our 
top  plate  could  glide. 

Exactly  this  is  the  principle  of  the  glid- 
ing railroads,  first  invented  by  L.  D.  Gir- 
ard,  a  great  French  engineer.  Already  in 
1852  M.  Girard  proposed  to  replace  the 
ordinary  railways  by  means  of  hydraulic 
propulsion.    He  was  quite  successful  with 
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his  first  models  and  in  1854  he 
conceived  the  idea  to  replace  the 
wheels'  by  means  of  hydraulic 
skates  gliding  over  flat  rails.  By 
means  of  this  method,  he  did 
away  entirely  with  all  friction 
for  the  reason  that  he  inter- 
posed between  the  skate  and  the 
track  a  film  of  water  under 
pressure.  At  first  M.  Girard 
was  using  comprest  air,  but 
he  found  that  it  was  necessary 
to  use  water  under  pressure  be- 
cause air  did  not  give  satisfac- 
tory results. 

Railroad  was  Actually  in  Use. 

He  actually  constructed  on  his 
property  de  la  Jonchere,  near 
Paris,  such  a  wheelless  railroad 
which  had  no  locomotive,  the 
cars  of  the  train  gliding  on  a 
film  of  water.  The  propulsion 
of  the  train  itself  was  affected 
by  a  sort  of  turbine  arrange- 
ment whereby  a  stationary  water 
jet  was  hurled  against  stationary  vanes 
mounted  under  the  cars.  In  other  words,  the 
train  acted  as  the  stationary  part  of  a  tur- 
bine, while  water  jets  placed  alongside  the 
road,  and  operating  automatically,  pushed 
the  train  along.  This  railroad  worked  very 
well  and  actually  transported  passengers  in 
a  limited  degree.  In  1869  M.  Girard  ob- 
tained a  concession  from  the  French  Gov- 
ernment to  run  a  wheelless  railroad  line 
from  Paris  to  Argenteuil.  Unfortunately, 
the  Franco-Prussian  War  in  1870  then 
broke  out  and  his  experimental  railroad  at 
de  la  Jonchere  was  ruined  by  the  Germans 
and  Girard  himself  was  killed.  Neverthe- 
less, the  principle  had  been  proven  sound 
by  actual  practise.  There  is  no  reason  why 
with  modern  methods  and  improvements  it 
cannot  be  made  a  huge  success. 

In  our  Fig.  2  is  shown  one  of  Girard's 
hydraulic  skates  or  shoes  and  its  operation. 
M.  Girard's  train  had  two  fiat  rails,  and 
each  car  had  four  hydraulic  skates  or  shoes 
which  replaced  the  usual  wheels.  Fig.  2 
shows  three  views  of  the  shoe.  It  will  be 
noted  that  water  pressure  is  supplied  to  the 
shoe  which  fills  the  interior  fully.  As  soon 
as  the  pressure  becomes  high  enough,  it  is 
obvious  that  the  water  must  escape  by  rais- 
ing the  shoe  clear  from  the  rail,  providing 
enough  pressure  is  used.  While  the  water 
escapes,  it  will  be  readily  understood  that 
the  shoe  itself  can  nowhere  touch  the  rail 
proper.  In  other 
words,  the  shoe 
■floats  on  a  thin  film 
of  water.  If  no 
other  means  were 
provided,  it  can  be 
seen  that  an  enor- 
mous   quantity  of 
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Fig.  2.  Showing  the  Construction  of  the  Hydraulic  Shoe  in  Several 
Views.  The  Water  Is  Pumped  Into  the  Shoe  Under  High  Pressure. 
As  the  Water  Leaves  the  Shoe,  It  Is  Sucked  Back  Thru  the  Suction 
Chambers.  The  Hydraulic  Shoe  Cannot  Leave  the  Track  On 
Account  of  the  Guard  Rails.   (See  Upper  Right  Hand  Detail  Sketch.) 


shown  in  Fig.  2.  Running  near 
the  edge  of  the  hydraulic  shoe 
will  be  found  an  annular  suc- 
tion chamber  which  is  con- 
nected to  a  suction  tube.  It 
will  be  realized  that  as  quickly 
as  the  water  is  prest  out 
from  under  the  shoe,  it  must 
pass  the  suction  chamber,  and 
here  it  is  sucked  back  to  the 
water  reservoir  of  the  train  to 
be  used  all  over  again.  With 
this  ingenious  arrangement,  it 
will  be  readily  seen  that  practi- 
cally no  water  is  lost  except  a 
minute  quantity  used  in  wetting 
the  rail,  and  this  loss  per  train 
amounts  to  only  a  gallon  or  two 
per  mile,  even  for  a  heavy  train. 

A  very  important,  and  as  a 
matter  of  fact,  the  most  im- 
portant part  of  this  railway  is, 
that  as  the  cars  glide  on  water 
they  can  be  made  to  run  with 
marvelous  case. 


No  Water  Is  Lost. 

However,  another  French  engineer,  M. 
Barre  had  the  happy  idea  to  recover  nearly 
all  the  water,  and  this  arrangement  is  also 


Suction  chamber     Wafer pressure  chamber  u 


Fig.  3.  A  Modified  Form  of  the  Hydraulic 
Shoe.  It  Works  Similarly  to  the  One  In  Fig. 
2.  Note  the  Piston  Arrangement  Which 
Gives  the  Train  a  Feathering,  Cushion  Effect. 


Fig.  4.  Showing  the 
Propulsion  Used  in 
the  early  French 
Gliding  Wheelless 
Trains.  A  revolving 
Pinion  Engages  with 
a  Rail  Rack,  Thus 
Pushing  the  Train 
Along.  Illustration 
Also  Shows  the 
Method  of  Hydraulic 
Shoe  with  Comprest 
Water,  and  How  the 
Lost  Water  is  Sucked 
Back. 


water  would  be 
needed  to  supply 
the  hydraulic  shoes, 
while  the  train  was 
moving,  or  even 
standing  still.  The 
water  would  squirt 
out  incessantly. 


Suction  pipe 


'  ttydraufic sitae  ^  rail  shoe 
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Child  Can  Pull  Train. 

M.  Girard  already  demonstrated  that 
a  six  year  old  child  could  move  a  stand- 
ard railway  car  rapidly  over  a  track,  so 
easily  does  such  a  railway  operate.  The 
reason  is  of  course  that  no  metal  of  the 
train  touches  the  track,  therefore  nearly  all 
friction  is  supprest.  By  actual  experiments 
it  has  been  shown  that  M.  Girard's  cars 
could  be  moved  with  a  weight  one  half  of 
one  thousandth  of  the  weight  of  the  car. 
In  other  words,  a  railroad  car  weighing 
several  tons  can  be  pushed  along  rapidly 
with  an  expenditure  of  a  few  pounds  of 
energy.  The  water  film  itself  is  of  course 
exceedingly  thin,  measuring  only  from  one- 
half  to  three-quarters  of  a  millimeter.  In 
other  words,  not  much  thicker  than  six 
sheets  of  paper  on  which  this  story  is 
printed.  Nor  was  the  water  pressure  as 
high  as  one  might  think  at  first : — 10  lbs. 
per  square  centimeter. 

M.  Girard  found  his  greatest  trouble  in 
two  points.  First,  he  had  trouble  with  his 
rails  at  the  point  where  the  latter  con- 
nected. It  is  of  course  necessary  that  a 
railway  of  this  kind  should  have  an  ex- 
ceedingly smooth  metal  rail  which  must 
not  have  any  uneveness  whatsoever.  Also 
where  the  rails  join,  it  was  found  neces- 
sary to  interpose  pieces  of  leather  or  soft 
rubber,  otherwise  the  water  would  squirt 
out  between  the  rails.  Of  course,  we 
would  not  have  this 
difficulty  today  be- 
cause we  would 
simply  weld  the 
rails  together,  mak- 
ing them  a  uniform 
piece  of  metal.  This 
source  of  trouble, 
and  it  was  M.  Gir- 
ard's greatest  one, 
would  be  unknown 
today.  The  other 
great  difficulty  was 
to  propel  the  train. 
How  to  Propel 
Wheelless  Trains. 

There  was  used 
in  Paris  at  one  time 
an  arrangement  as 
shown  in  Fig.  4.  In- 
asmuch as  no  wheels 
are  used,  and  be- 
cause the  hydraulic 
shoes  have  no  trac- 
tive effect  them- 
selves, entirely  new 
means  must  be  pro- 
vided to  move  the 
train.  The  old 
French  idea  is 
shown  in  this  illus- 
tration where  a  rail 
rack  was  run  all 
along  between  the 
(Cont.  on  page  336) 


Hydraulic  shoe 
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The  wonderfully  precise  measuring  ma- 
chine here  illustrated  measures  down  to 
1-5,000,000  of  an  inch.  It  was  invented  by 
Prof.  G.  Alichelson.  Prof.  Michielson's 
grating  (on  the  stand  to  the  left)  contains 
50,000  parallel,  equally  spaced  lines  to  the 
inch. 

Precision  to  the  l/l,000,000th  part  of  an 
inch  has  until  recently  seemed  only  to  be 
within  the  realm  of  ultra-science,  as  we 
might  say.  However,  during  the  war,  me- 
chanical precision  instruments  were  im- 
proved so  markedly  that  it  was  quite  com- 
mon, especially  in  Government  ordnance 
specifications  and  requirements  which  called 
for  an  accuracy  of  1/ 1 ,000,000th  of  an  inch. 

The  photo  at  left  shows  Prof.  Michel- 
son's  Harmonic  Analyzer,  for  analyzing 
spectral  lines  into  their  constituent  parts. 
By  means  of  this  device  an  assistant  can 
do  in  a  few  minutes  what  would  require 
many  weeks  for  a  skilled  computer. 


Farmers  Drive  Machinery  from  Automobile 


Nil  


Here's  How  to  Put 
Your  Henry  Ford  to 
Work  and  Make  It 
Drive  Farm  or  Other 
Machinery — even  Down 
to  Cutting  Up  Fire 
Wood.  The  Inventor  of 
the  Automobile  Power 
Transmission  Scheme 
Here  Illustrated,  Claims 
to  Develop  Half  the 
Rated  Horsepower  of  an 
Automobile  Engine  on 
the  Belt  of  the  Machine, 
Which  Is  a  Very  Good 
Efficiency  Indeed,  Con- 
sidering That  the  Power 
Is  Transmitted  by  Fric- 
tion With  a  Consequent 
Considerable  Loss,  Due 
to  Slippage.  The  De- 
vice Comprises  Two 
Four- Inch  Diameter 
Rollers,  Set  Parallel  to 
Each  Other.  In  :  Frame 
Long  Enough  ic  Per- 
mit the  Rear  Wheels 
of  the  Automobile  to 
Rotate  In  Contact  With 
Them. 

Ullllllllllll!lllll!llllllllllllllll!llll!llllllllllli 


Herewith  is  illustrated  the  latest  in  auto- 
mobile power  transmitters  for  driving 
farm  or  other  machinery.  A  recent  inven- 
tion of  the  proprietor  of  a  Colorado  machine 
shop  promises  to  become  very  popular  with 
farmers  who  own  autos.  The  invention  is 
an  apparatus  for  transmitting  power  from 
an  automobile  to  run  the  machinery  of  the 
farm,  but  unlike  most  contrivances  of  its 
kind,  nothing  is  removed  from  the  auto, 
and  the  auto  can  be  driven  off  within  a 
minute  of  the  time  it  is  used  on  this  new 
invention. 

The  device  consists  of  two  four-inch 
rollers  set  parallel  to  each  other  in  a  frame 
and  long  enough  to  run  the  automobile 
onto  them.  These  rollers  are  connected  by 
a  chain  belt,  and  on  one  of  them  is  a  pulley 
to  run  a  belt  to  the  machinery.  The  roller-* 
are  locked  against  turning  while  placing  the 
auto  on  the  machine,  by  putting  an  iron  pin 
thru  the  links  of  the  drive  chain.  When 
the  rear  wheels  of  the  auto  are  resting 
squarely  on  the  rollers,  pin  is  removed  and 
the  engine  started.  This  turns  the  rollers 
as  the  wheels  revolve,  and  the  belt  runs 
the  machinery,  the  same  as  any  other  power 
would  do. 

The  inventor  claims  to  develop  half  the 
rated  horsepower  of  any  automobile  en- 


gine on  the  belt  of  the  machine,  which 
is  very  good  indeed,  considering  that  the 
power  is  transmitted  by  friction  only,  with 


a  consequent  loss  by  slippage.  The  device 
should  find  wide  favor  among  farmers 
everywhere. 
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WHY  SEE  SAW — SEE  OUR  TOY i 


This  Picture  is 
not  Quite  so  "In- 
fantile" as  it  Might 
Seem  At  First 
Glance,  Altho  the 
Subject  Illustrated 
Happens  to  Be.  By 
Painting  Two  Ob- 
jects Such  as  a 
Hobby  -  Horse  as 
Here  Shown,  in 
Two  Different 
Colors,  Say  Red 
and  Green,  a  San 
Antonio,  Texas, 
Inventor,  Richard 
M.  Craig,  Has 
Found  That  When 
a  Set  of  Red  Lights 
Are  Flashed  on  the 
Sign  by  a  Special 
Electric  Flasher 
Switch,  the  Red 
Image  Stands  Out 
Plainly:  and  When 
the  Green  Lights 
Are  Lighted  and 
the  Red  Extin- 
guished, the  Green 
Image  Stands  Out. 
By  Rapidly  Switch- 
ins  the  Lights  On 
and  Off  a  "Movie" 
Effect  Is  Obtained. 

.minium 


One  of  the  lastest  and  cleverest  adver- 
tising devices  is  that  covered  in  a  patent 
recently  granted  to  Richard  M.  Craig  of 
San  Antonio,  Texas.  The  inventor  ar- 
ranges two  figure  positions  on  the  sign,  one 
position  of  the  figure  for  illumination  by 
red  lights  and  the  other  by  green  lights. 
Next  he  arranges  red  and  green  lights  for 
illuminating  the  display  with  a  device  for 
alternately  switching  the  current  from  one 
set  of  lamps  to  the  other,  the  switching  de- 
vice being  motor-driven.  In  the  present 
illustration,  we  at  once  perceive  that  the 
subject  is  painted  twice  in  two  extreme 
positions,  each  position  being  painted  in  a 
different  color,  such  as  red  for  the  extreme 
position  and  green  for  the  second  extreme 
position.  These  two  positions  in  red  and 
green  under  ordinary  daylight  conditions 
show  plainly,  but  when  they  are  lighted 
alternately  with  red  and  green  lights,  then 
the  sign  becomes  alive  and  animated,  giving 
a  very  near  approach  to  a  moving  object. 
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Two  Views  in  Paris,  Showing  the   Famous  "Camelots"  or  Street  Fakirs,  Who  Have  Here  Elected  to  Tell  the  Good  French  People 

Their  "Past,  Present  and  Future"  by  Wireless.   Only  it  Isn't  Wireless! 


T 


HE  Parisian  "camelot''  is  more  than 
a  street  peddler,  he  is  a  business  man 
and  an  actor,  sometimes  even  an 
acrobat,  but  always  he  is  a  marvelous 
talker  and  a  humor- 
ous entertainer. 

A  good  "camelot" 
will  sell  anything  on 
the  asphalt  of  the 
good  town  of  Paris, 
be  it  an  old  sponge,  a 
pocket-book,  a  collar 
button,  or  ice-cream. 
We  have  no  intention 
to  give  in  the  follow- 
ing, a  history  of  this 
so  interesting  speci- 
men of  human  being, 
but  we  will  show, 
with  the  help  of  the 
photographs  here- 
with, that  the  renown 
of  the  "camelots"  is 
by  no  means  exag- 
gerated and  that  they 
keep  abreast  with  the 
developments  of  sci- 
ence and  are  not  at 
all  indifferent  to  the 
particular  trend  of 
public  attractions. 
These  peculiar  ped- 
dlers, instead  of  meddling  with  ordinary 
merchandise  have  put  the  fairy  Electricity 
at  work  to  attract  their  clients. 

Here  for  instance,  one  of  them  detects 
your  thoughts  by  means  of  the  "Tele- 
radio";  the  other  one  uses  the  "Radio- 
graph" to  discover  the  past,  present  and 
future. 

Of  course  we  don't  need  to  tell  you  that 
the  instruments  which  they  exhibit  have 
only  a  very  vague  resemblance  to  the 
ones  attributed  to  Tesla,  Marconi  or  Branly. 

Most  of  the  time  these  apparatus  consist 
solely  of  a  bell  connected  to  a  few  dry  bat- 
teries and  other  formidable  appearing  scien- 
tific apparatus.  The  answer  to  the  question 
concerning  the  past,  etc.,  of  the  victim,  is 
printed  in  advance,  of  course,  and  glides 
out  of  a  box  by  means  of  a  clockwork. 

The  rest  is  camouflage.  Scientific  camou- 
flage. But  some  one  always  falls  for  the 
fakes.  P.  T.  Barnum  was  right.  The  pub- 
lic wants  to  be  fooled— and  gladly  pays  for 
it. 

New  Electrical  Apparatus  to  Count  the  Microbes. 

The  Opacimeter. 
This  new  instrument  invented  by  Messrs. 
Lambert,  Vies,  and  de  Watteville,  who  have 


BOYEIR 


given  it  the  name  of  Opacimeter,  makes  it 
easy  to  count  rapidly  the  microbes  in  an 
emulsion  prepared  for  vaccination  purposes. 
It  is  composed  principally  of  a  photom- 


New  French  Instrume 
Emulsion 


nt  for  Rapidly  Counting  the  Microbes  in  an 
"t  is  Called  an  "Opacimeter." 

eter  made  up  of  two  parallel  light  circuits, 
coming  from  one  source,  the  one  traversing 
the  phial  containing  the  emulsion,  the  other 
subject  to  a  system  of  dimmers,  capable  of 
modifying  the  intensity  of  light,  after  a  de- 
termined law.  The  two  circuits  produce,  in 
the  field  of  an  eye  piece,  two  light-spots  op- 
posite each  other  and  the  other  realizes  their 
equal  value  by  adjusting  the  dimmer  system. 

A  very  ingenious  system  of  gauges, 
lenses  and  microscopes,  the  detailed  de- 
scription of  which  it  is  not  possible  to  give 
in  this  limited  space  permits  the  observer 
to  establish  with  the  aid  of  Spectrophoto- 
Metric  Measures  the  actual  number  of 
microbes  contained  in  the  emulsion.  The 
laboratories  of  the  French  Army  are  using 
the  Opacimeter  to  determinate  rapidly  and 
accurately  the  dose  of  bacteria  to  be  con- 
tained in  a  vaccinating  emulsion. 


The  Fields  of  France 
Are  Strewn  with  "Dud" 
Shells.  To  locate  them 
Before  Plowing,  the 
Electrical  Instrument 
Here  Illustrated  Has 
Been  Perfected  to  De- 
tect Their  Presence. 
Even  When  Buried 
Several  Feet. 


SHELL  LOCATER  FOR  FRENCH 
FARMERS. 

The  shell  locating  apparatus  here  illus- 
trated was  invented  by  M.  Gutton,  Profes- 
sor of  Physics  at  Nancy,  and  is  akin  to  one 
used  by  surgeons  for  locating  bullets  in  the 
bod}-.  It  consists  of  two  wooden  rings  each 
fitted  with  a  pair  of  electric  coils,  one  tra- 
versed by  a  variable  current  and  the  other 
connected  with  a  telephone.  If  there  is  a 
metal  object  under  the  soil  in  fairly  close 
proximity  to  the  apparatus,  the  telephone 
signals  the  fact ;  if  not,  it  remains  silent. 
Unexploded  hand-grenades  are  more  dan- 
gerous than  shells,  as  they  are  nearer  the 
surface,  and  liable  to  burst  at  the  least 
touch.  This  apparatus  operates  on  the  prin- 
ciple of  the  Hughes  Induction  Balance. 

The  Hughes  induction  balance  is  com- 
posed of  four  coils,  two  in  the  primary 
and  two  in  the  secondary  circuit.  When 
the  relative  positions  of  the  coils  are  ad- 
justed correctly,  the  inductances  neutralize 
each  other  and  no  current  flows  in  the 
secondary  circuit.  If,  however,  the  slightest 
change  is  made  in  any  of  the  coils,  such  as 
by  the  insertion  of  any  metal  object,  the 
mutual  induction  is  unbalanced  and  a  sound 
is  made  in  the  telephone  receiver.  A  de- 
tailed description  of  this  device  appeared 
in  the  February,  1918,  issue  of  this  Journal, 
where  a  diagram  is  given  of  the  coil  con- 
nections. The  secondary- 
coils  may  be  connected 
in  series  with  a  galvano- 
meter or  'phones.  An 
experimenter  who  has  no 
galvanometer  can 
purchase  an  inex- 
pensive Weston 
ammeter.  When 
the  shunt  has  been 
removed,  this  will 
serve  as  an  excel- 
lent galvanometer. 
Some  form  of  in- 
terrupted primary 
circuit  is  necessary 
to  induce  currents 
in  the  secondary.  An 
interrupter,  mounted 
on  the  armature  of  a 
buzzer,  serves 
the  purpose. 
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TWO  important  and  novel  war  inven- 
tions are  here  illustrated  and  de- 
scribed— the    torpedo-carrying  sea- 
plane or  dirigible,  and  the  micro- 
phonic  submarine   locater,  both  of 
these  naval   warfare   improvements  being 
the  inventions  of  an  American  naval  officer, 
Rear  Admiral  Bradley  A.  Fiske. 


150  to  200  miles  an  hour,  levels  out  at  50 
feet  above  the  surface,  discharges  a  tor- 
pedo directly  at  the  enemy  ship  at  the  right 


The  Naval  Engagement  of  the  Future  as  Rear  Admiral   Fiske,  U.  S.   N.,  Sees  It.  His 
Powerful  "Torpedoplanes"  Will  Provide  New  Ways  to  Repulse  Landing  Parties  and  Attack 
Warships  That  Are  Worrying  Naval  Experts  of  Foreign  Powers. 


The  torpedo-airplane  or  "torpedoplane" 
as  it  is  called,  is  a  development  of  the  tor- 
pedo-carriers, which  were  first  successfully 
employed  in  action  by  the  R.  N.  A.  S.  at  the 
Dardanelles  in  1915,  and  were  subsequently 
used  against  us  by  the  Germans  in  1917, 
when  they  were  thus  enabled  to  sink  three 
of  our  merchant  ships  off  the  Southeast 
Coast.  The  torpedo  carried  by  the  torpedo- 
planes  is  of  a  small  size  as  modern  tor- 
pedoes go,  and  weighs  about  half  a  ton. 

The  Mystery  Plane  or  "Torpedoplane" 

The  "mystery  airplane"  was  designed  to 
perform  from  the  air  more  effectively  and 
more  swiftly  the  work  formerly  allotted  to 
our  torpedo-boats.  The  enemy  had  devised 
such  successful  protection  of  harbors  and 
ships  against  our  torpedo-boats  and  sub- 
marines that  it  was  only  with  the  gravest 
risk  that  we  could  approach  within  30  miles 
of  Kiel  and  other  German  fortified  ports. 
But  for  the  newest  peril,  the  torpedoplane, 
the  enemy  had  no  reply. 

The  news  of  our  discovery  of  a  means 
of  attack  that  was  immune  from  mine  dan- 
gers and  too  swift  in  its  operation  to  be 
held  off  by  gunfire  reached  the  ears  of  the 
enemy,  and  is  believed,  in  one  quarter  at 
least,  to  have  hastened  the  Germans  in  their 
decision  to  accept  the  surrender  terms. 

Had  not  hostilities  ceased  so  suddenly 
these  machines  would  have  operated  effec- 
tively against  Kiel  harbor  and  the  German 
warships  an  their  very  lair.  The  efficacy  of 
the  weapons  will  be  realized  when  their 
operation  is  explained.  One  of  these  mys- 
tery airplanes,  espying  its  target,  makes  a 
sudden  dive  from  the  clouds,  at  a  speed  of 


moment,  after  which  the  pilot  pulls  back 
his  control  stick  and  disappears  into  the 
clouds  as  suddenly  as  he  appeared.  The 


operation  is  so  swift  that  the  enemy  has  lit- 
tle if  any  chance  of  training  a  gun  on  the 
assailant.  The  "smoke  cloud"  produced  by 
modern  war  planes  is  excellent  for  this 
purpose.  In  one  of  these  attacks  a  British 
airman  torpedoed  and  sank  a  Turkish  troop- 
ship containing  3,000  troops. 

When  the  idea  was  first  conceived  of 
having  an  airplane  to  carry  an  ordinary 
torpedo  such  as  is  used  on  the  submarine, 
technical  difficulties  almost  defeated  the 
project,  until  an  American  designing  firm 
got  hard  at  work  in  conjunction  with  the 
Air  Ministry.  The  difficulty  was  not  so 
much  of  lifting  a  torpedo  as  of  ensuring 
that  the  action  of  discharging  the  torpedo  be 
carried  out  with  accuracy  of  aim  and  with 
safety  to  the  pilot.  Experiments  were  carried 
out  in  the  face  of  great  difficulties  and  perils. 

On  the  occasion  when  the  initial  experi- 
ment of  discharging  a  torpedo  from  an 
airplane  was  made,  the  lightening  of  the 
airplane  had  such  a  serious  effect  on  the 
latter  that  the  wings  collapsed  and  the  pilot 
was  hurled  to  sudden  death.  In  another 
case  when  the  torpedo  had  been  discharged, 
it  hit  the  water  at  an  awkward  angle,  and 
ricocheting  over  the  surface,  rose  and  de- 
molished the  airplane,  which  had  not  risen 
out  of  the  way.  This  discharging  of  a  tor- 
pedo was  no  light  risk  when  the  torpedo 
was  of  full  size,  weighing  anything  up  to  a 
ton — three  times  the  weight  of  the  machine 
in  which  Bleriot  first  crost  the  English 
Channel. 

These  wonderful  planes  can  ascend  from 
land  or  from  the  deck  of  a  ship,  and  can 
descend  on  the  sea  and  float  until  help  is 
brought  by  wireless.  When  the  German 
fleet  surrendered,  a  seaplane  "mothership" 
with  20  of  these  machines  in  its  bosom  met 
the  Germans  50  miles  out  at  sea,  and  had 
any  tricks  been  tried,  it  would  have  been 
simple  work  for  a  score  of  "mystery  air- 
planes" to  have  leapt  into  the  air  and  tor- 
pedoed the  major  part  of  the  enemy  fleet. 
This  mystery  or  "cuckoo"  airplane — so 
(Continued  on  page  348) 


The  "Fiske"  Submarine  Spotter.    The  "Sub,' 
pinging  on  a   Microphone,  Is  Trailed  Along 
Attack  It  With  Depth  Charges  or 


Once  It  Is  Picked  Up  by  Sound  Waves  1m- 
From  Square  to  Square.  The  Aircraft  Can 
Signal  Instructions  to  Destroyers. 
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By  ROGERS  Do  EUJSEi,  M.  Ac 

Late  of  the  Meteorological  Section,  U.  S.  Army  Signal  Corps. 


ONE  hundred  and  fifty  years  ago 
the  famous  Voltaire  said  :  "There 
are  some  great  lords  whom  we 
should  always  approach  with  ex- 
treme precaution,  and  lightning  is 
one  of  them."    This  is  perhaps  one  rea- 


Flg.  1.    Showing  How  a  Cloud  Is  Charged  by 
Electro-Static     Induction.      The  Negative 
Charge  on  the  Earth   Induces  an  Opposite 
Charge  in  the  Cloud. 

son  why  we  know  so  little  about  lightning 
at  the  present  time,  for  it  certainly  is  not 
a  very  safe  subject  for  close  laboratory  in- 
vestigation. For  a  long  time  after  the 
electrical  nature  of  lightning  was  demon- 
strated by  Benjamin  Franklin,  very  little 
more  of  any  scientific  importance  was  dis- 
covered about  it,  and  only  today  are  we 
learning  how  the  great  charges  of  atmo- 
spheric electricity  are  generated  in  a  thun- 
der-storm. It  is  a  significant  fact  when  we 
think  that  a  thunder-cloud  is  the  most  stu- 
pendous and  powerful  generator  of  elec- 
tricity of  which  we  know.  A  single  light- 
ning flash  may  carry  twenty  thousand  or 
more  amperes  at  a  pressure  of  millions  of 
volts.  Moreover  it  is  Nature's  own  method, 
the  simplicity  of  which  makes  it  the  more 
wonderful,  for  it  involves  no  intricate  and 
complicated  machinery.  It  is  not  too  much 
to  think  that  the  future  will  sometime  see 
Man  harnessing  and  making  use  of  this  tre- 
mendous source  of  energy  and  bidding  it 
do  his  will  instead  of  holding  it  in  awe,  as 
he  so  long  has  done  in  the  past. 

During  the  war  lightning  and  thunder- 
storms proved  a  serious  menace  to  balloon- 
ists  and  aviators,  and  on  this  account  they 
were  made  the  subject  of  special  study  by 
the  Meteorological  Section  of  the  Signal 
Corps.  Their  results,  in  connection  with  the 
latest  discoveries  of  scientists  in  general, 
are  now  beginning  to  throw  light  on  the 
long  hidden  mysteries  of  thunder-storm 
electricity. 

In  recent  years  many  theories  have  been 
advanced  to  explain  the  cause  and  nature 
of  lightning,  but  all  of  them  have  been 
more  or  less  vague  and  indefinite  and  for 
the  most  part  they  have  been  unsatisfac- 
tory one  way  or  another.  Electricity  is 
now  recognized  as  being  one  of  the  import- 
ant factors  in  the  determination  of  weather 
conditions,  and  conversely,  weather  condi- 
tions are  very  definitely  known  to  deter- 
mine the  electrical  state  of  the  atmosphere" 
at  any  particular  time.  Sometimes  rain 
produces  electricity,  and  sometimes  electri- 
cal phenomena  cause  rain.  The  place  where 
the  two,  rain  and  electricity,  are  most  close- 
ly related  is  in  the  thunder-storm.  Here 
the  rain  drops  condense  primarily  about 
small  electrically  charged  particles  called 
ions,  and  then  again  the  motions  of  these 
particles  cause  the  growth  of  the  lightning 
charges  in  a  manner  to  be  explained  more 
in  detail. 


Tlhie  Flhiysics  off  TIhmim« 
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How  Thunder-Clouds  Form. 

In  a  thunder-cloud  the  almost  incon- 
ceivably large  charges  of  electricity  are 
often  generated  in  a  very  short  space  of 
time,  and  sometimes  a  complete  reversal  of 
sign  from  positive  to  negative,  or  vice 
versa,  may  occur  in  a  thousandth  of  a  sec- 


WHAT  TO  DO  IN  A  THUNDER-STORM 
If  you  are  out  of  doors  in  a  very  severe 
electrical  storm,  it  is  well  to  observe  the 
following  rules  for  your  own  protection: 

1.  Keep  away  from  wire  fences.  They 
may  carry  a  dangerous  electrical  charge 
long  distances.  Cattle  in  pastures  are 
frequently  killed  thru  the  neglect  of  farm- 
ers to  ground  the  wire  of  the  fence. 

2.  Keep  away  from  hedges,  ponds  and 
streams. 

3.  Keep  away  from  isolated  trees. 
Oak  trees  are  frequently  struck;  beech 
are  seldom  struck.  It  is  safe  in  a  dense 
forest. 

4.  Keep  away  from  herds  of  cattle 
and  crowds  of  people. 

5.  Do  not  hold  an  umbrella  over  you. 

6.  It  is  safer  to  sit  or  lie  down  in  an 
open  field  than  to  stand. 

7.  Drivers  should  dismount  and  not 
stay  close  to  their  horses. 

8.  Do  not  work  with  any  large  metal 
tool  or  implement. 

If  you  are  indoors: — 

1.  Keep  away  from  the  stove  and 
chimney.  The  hot  gases  from  the  chim- 
ney may  conduct  the  lightning  to  and 
down  the  chimney. 

2.  Do  not  take  a  position  between 
two  bodies  of  metal,  as  the  stove  and 
waterpipe,  for  example.  An  exception  to 
being  near  metals  is  the  case  of  an  iron 
bed.  One  of  the  safest  places  is  on  a 
mattress  in  an  iron  bed,  provided  you  do 
NOT  touch  the  metal.  The  metal  sur- 
rounding you  makes  a  safe  cage,  which 
will  prevent  the  lightning  from  reaching 
a  person  inside. 

3.  Do  not  stand  on  a  wet  floor  nor 
draw  water  from  the  well  or  faucet. 

4.  Do  not  stand  directly  under  a 
chandelier,  near  a  radiator,  nor  on  a  reg- 
ister. 

5.  Do  not  use  the  telephone  in  subur- 
ban districts.  In  cities  there  is  practi- 
cally no  danger,  as  the  wires  are  placed 
underground. 


ond  or  less.  It  is  usually  thought  thai 
lightning  discharges  occur  from  one  cloud 
to  another  or  from  a  cloud  to  the  earth, 


but  this  is  not  necessarily  the  case.  Quite 
frequently  discharges  as  long  as  a  mile  in 
length  will  take  place  in  the  interior  of  a 
single  cloud  itself.  For  these  reasons  it 
must  be  explained  just  what  a  thunder- 
cloud is,  and  how  it  differs  from  other 
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Fig.  3.  How  a  Large  Highly  Charged 
Thunder-Cloud  Forms  by  a  Continual  Shift- 
ing of  the  Oppositely  Charged  Particles  Com- 
posing It.  The  Negative  Charges  Tend  to 
Move  Toward  the  Top,  and  the  Positive 
Charges  Toward  the  Bottom  of  the  Cloud. 


Fig.  2.  How  a  Thunder-Cloud  Grows.  The 
Larger  Cloud  Is  the  Result  of  Intense  Local 
Heating  and  a  Strong  Up-Rushing  Current  of 
Air.  Its  Height  May  Be  a  Mile  or  More  from 
Base  to  Top.  The  Smaller  Cloud  May  Meas- 
ure Only  a   Few   Hundred   Feet  in  Height. 

clouds  which  seldom  carry  charges  of  elec- 
tricity of  any  great  magnitude,  or  act  in 
the  capacity  of  electric  generators. 

Everyone  is  familiar  with  the  huge  roll- 
ing, billowy  clouds  (cumulis)  so  common 
on  a  warm  day,  but  not  everyone  knows 
how  they  are  formed.  In  reality  each  cloud 
represents  a  column  of  heated  air  which 
has  risen  by  convection  from  the  earth's 
surface,  due  to  the  heating  effect  of  the 
sun,  and  has  carried  moisture  up  with  it. 
When  the  top  of  this  column  has  risen  to 
such  a  height  that  it  begins  to  cool,  and 
the  moisture  to  condense,  the  _  cloud  is 
formed.  This  may  seem  unimportant  but 
in  reality  it  is  the  beginning  from  which 
a  thunder-storm  may  develop,  if  conditions 
are  just  right.  As  moisture  in  the  air  does 
not  condense  in  the  form  of  drops  unless 
there  are  dust  particles  or  electrically 
charged  particles  (ions)  in  the  air  to  act 
as  centers  of  condensation,  the  cloud  may 
already  have  received  a  charge  from  these 
ions,  providing  there  was  a  majority  of 
ions  of  one  sign  present. 

How  Clouds  Receive  Charge. 

A  cloud  may  also  become  charged  by 
induction.  If  a  cloud  which  has  approached 
the  earth  as  shown  in  Fig.  1,  is  of  a  form 
which  may  divide  into  two  parts,  the 
charge  of  the  opposite  sign  which  has  been 
attracted  to  that  portion  nearest  the  earth 
may  be  carried  away  by  it  at  the  time  of 
division,  and  the  other  portion  of  the  cloud 
may  carry  away  a  charge  of  the  same  sign 
as  the  earth.  Neither  of  these  two  ways 
in  which  a  cloud  may  become  charged,  ex- 
plains however  the  production  of  the  enor- 
mous charges  which  are  present  in  a  thun- 
der-cloud. These  are  produced  in  another 
way,  due  to  the  forces  at  work  when  a 
thunder-cloud  is  formed. 

If  the  heating  is  intense  and  there  is 
much  moisture  present,  when  the  billowy 
clouds  mentioned  above  are  formed,  the 
result  is  a  thunder-cloud.  The  process  is 
shown  in  Fig.  2,  where  the  smaller  cloud 
is  the  common  type  visible  on  most  any 
warm  summer  day.  The  larger  cloud  is 
the  result  of  intense  local  heating  and  a 
strong  up-rushing  current  of  air,  and  its 
height  may  be  a  mile  or  more  from  base  to 
top,  while  the  smaller  type  may  be  only  a 
few  hundred  fect  in  height.  The  bulging 
tops  of  the  larger  clouds  are  the  common- 
(Continued  on  page  376) 
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This  machine  is  used  to  familiarize  the  student  aviator  with 
the  various  loops,  turns,  cuts  and  dives  that  every  flier  must 
know.  One  can  loop  the  loop,  take  a  nose  dive,  make  a  tail  spin 
and  execute  the  '"falling  leaf"  by  simply  operating  the  various 
electric  controls.  The  invention  is  now  being  used  with  greatest 
success  by  the  young  army  officers  learning  the  elements  of  the 
flying  art  at  the  Army's  flying  school  at  Washington,  D.  C.  The 
Orientator  may  be  controlled  by  a  switch-board  at  the  side  but 
on  the  floor,  so  that  when  desired  the  instructor  may  put  the 
student  thru  various  flying  maneuvers  at  unexpected  moments. 


Above: — The  Meissner  "Airfone"  for  Talking   Between   Pilot  and 
Observer.     It  Amplifies  as  Well  as   Localizes  the  Speech  Waves. 
At   Left: — The   Ruggles  "Orientator".     It  Is  Electrically  Operated 
and  Gives  All  the  Thrills  of  Real  Flying. 


How  Pilot  mind  ©Ibsesrv©!3  Talk 

The  airfone  is  a  form  of  speaking  tube  designed  especially  for 
service  as  inter-communication  device  between  pilot  and  observer, 
instructor  and  student,  or  any  airplane  occupants,  during  full 
power  flight.  It  consists  essentially  of  a  flexible  speaking  tube 
provided  with  a  mouthpiece  and  a  neck  band,  and  of  a  helmet  to 
which  two  earpieces  are  attached,  suitable  connections  between 
the  speaking  tube  and  the  earpieces  being  provided.  For  two- 
way  conversation,  two  such  head  gears  and  tubes  are  used.  Its 
present  design  is  based  on  a  very  close  and  detailed  study  of 
aircraft  noise  conditions  and  in  the  application  of  acoustics. 


lecfric 


We  are  all  more  or  less  familiar 
with  the  various  faradic  electric  ap- 
pliances such  as  massage  rollers, 
brushes,  et  cetera,  which  can  be 
used  in  connection  with  medical 
coils  and  the  like,  but  one  of  the 
most  interesting  and  withal  ex- 
tremely efficient  electric  devices  re- 
cently brought  out  is  the  Electro- 
dynamo  Brush  shown  in  the  accom- 
panying illustrations.  It  is  claimed 
for  this  brush  that  it  will  rejuve- 
nate the  hair,  and  the  makers  cite 
the  testimony  of  experts  that  it  will 
in  many  instances  help  the  scalp 
and  also  aid  in  the  treatment  of  a 
great  many  ailments.  In  treating 
other  parts  of  the  body  than  the 
scalp,  use  is  made  of  a  flexible  con- 
ductor and  various  electrodes  which 
can  be  quickly  attached  to  the 
brush.  No  batteries  are  required 
and  a  powerful  current  is  generated 
as  soon  as  the  projecting  finger 
lever  is  gently  prest.  This  brush 
was  tested  by  one  of  the  leading 
New  York  electrical  testing  labora- 
tories, and  their  report  states  that 
it  develops  an  average  potential  of 
about  50  volts,  and  a  peak  value  of 
f rom_  100  to  200  volts.  It  is  there- 
fore impossible  to  receive  an  injuri- 


Young  Lady  Using  the  Newest 
Electric  Hair  Brush.  On  the  Back 
of  This  Brush  Is  Mounted  a  Tiny 
Dynamo  Operated  by  Pushing  the 
Trigger. 
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ous  shock  from  this  unique  device. 

A  New  York  physician,  Dr.  H. 
J.  Lowbringer,  expresses  his  opin- 
ion on  the  electric  brush  as  follows : 
"This  little  dynamo  is  therefore 
more  than  a  scientific  curiosity,  be- 
cause it  generates  currents  of  very- 
high  voltage  with  an  amperage  of 
infinitesimally  low  strength ;  conse- 
quently the  results  of  application 
are  similar  to  one  of  high  frequency 
current,  and  thoroly  superior  to  the 
ordinary  faradic  battery  or  the  gal- 
vanic current,  in  instances  where 
either  diathermic  or  catalytic  re- 
sults are  intended."  With  this  elec- 
tric brush  and  the  attachments  fur- 
nished with  it,  it  is  possible  to  give 
an  excellent  face  massage,  the  cur- 
rent passing  thru  the  hand  of  the 
massager.  Also  electric  foot  baths 
may  be  taken,  or  the  current,  in 
fact,  past  thru  any  part  of  the 
body,  such  as  in  the  treatment  of 
rheumatism,  nerve  disorders,  etc. 
There  is  nothing  in  the  device  to 
wear  out.  The  strength  of  the  cur- 
rent may  be  varied  by  a  regulator 
on  the  back  of  the  brush,  and  it  is 
also  controlled  by  the  rapidity  with 
which  the  finger  lever  is  prest  and 
released.    The  device  is  well  built. 


Application  to  the  Scalp  With  This 
Electric  Hair  Brush  Is  Said  to  Re- 
vitalize the  Hair  Roots  and  Tone 
up  the  System. 
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OWING  to  the  extent  and  the  man- 
ner in  which  it  was  used  by  the 
Germans  to  attack  commerce,  the 
submarine  emerged  from  the  war  a 
rather  discredited  weapon.  This 
is  not  to  say  that  it  was  discounted  as  a 
legitimate  fighting  instrument,  and  the 
question  is  being  discust  in  Allied  naval 
circles  as  to  whether,  and  to  what  degree, 
the  type  will  be  included  in  the  plans  of 
naval  constructors  for  the  fleets  of  the 
future. 

An  answer  to  the  question  has  its  im- 
portance because  of  the  possibility  of  the 
peace  conference  being  asked  to  consider 


©e&gials  ©if  Msiclhiainies,,5^ 


Allies  during  the  war.  Altho  this  was  not 
known  until  information  had  been  obtained 
from  German  sources  after  the  surrender. 
He  also  says  that  the  grand  fleet,  when 
cruising  in  the  North  Sea,  was  surrounded 
by  a  screen  of  destroyers  so  intimately 
placed  that  it  would  have  been  suicidal  for 
any  submarine  to  attempt  to  penetrate  it. 


tain  a  regular  submarine  patrol  off  the 
Horn  reef  (Denmark),  by  two  or  three 
submarines.  By  that  time,  the  range  of 
wireless  equipment  in  the  British  subma- 
rines had  been  increased  from  50  miles  to 
300-400  miles.  "It  was  a  vital  matter,"  says 
the  commander-in-chief,  "to  install  efficient 
wireless  apparatus  in  the  only  class  of  ves- 
sel that  could  carry  out  a  watching  patrol 
in  the  vicinity  of  German  bases." 

While,  therefore,  there  are  many  strong 
reasons  for  desiring  the  abandonment  of 
submarines  as  they  were  used  by  the  Ger- 
mans, yet  equally  strong  is  the  professional 
opinion  that  under-water  craft  have  not 


the  desirability  of  abolishing  submarines 
altogether.  Even  if  the  conference  did  not 
touch  the  matter,  it  was  expected  to  be 
one  of  the  first  plans  for  the  general  re- 
duction of  armaments  which,  in  accordance 
with  schedule  111  of  the  League  of  Na- 
tions covenant,  the  council  would  suggest 
to  the  member  states  concerned. 

Professional  opinion,  in  all  the  nations 
engaged  in  the  war  on  the  side  of  the 
Allies,  so  far  as  it  is  confined  to  the  men 
concerned  in  the  actual  fighting,  inclines 
to  the  view  that  the  submarine  was  beaten. 
There_  have  been  clear  expressions  on  this 
point  in  Britain,  America,  France,  Italy  and 
Japan.  Admiral  Sims,  for  instance,  de- 
clares that  205  U-boats  were  sunk  by  the 


When  such  a  screen  was  out,  a  submarine 
had  to  go  down  and  stay  down  on  penalty 
of  being  "depth-charged." 

Altho  the  German  high  command  to  the 
end  protest  faith  in  the  submarine  war  on 
merchantmen,  Captain  Persius  has  declared 
since  the  armistice  that  this  faith  was  built 
up  on  "lies"  spread  about  by  the  naval 
chiefs,  as  to  the  powers  of  the  U-boats. 

Submarines   Have   Advantages,   Say  Naval 
Experts. 

On  the  other  hand  a  significant  indica- 
tion of  the  utility  of  submarines  for  scout- 
ing duty  has  been  afforded  by  Lord  Jelli- 
coe's  recent  book.  He  shows  therein  that 
not  until  June,  1916,  was  it  possible  to  main- 


Photos  (g)  by  Underwood  &  Underwood 

been  rendered  entirely  useless  by  the  inven- 
tions directed  against  them  in  the  war,  and 
that  in  any  case  they  form  a  nccessary 
adjunct  to  any  complete  naval  organization 
of  the  future. 

What  the  inside  of  a  German  U-boat 
looked  like  was  a  complete  mystery  to  the 
layman  until  quite  recently  when  several 
of  the  Ex-Kaiser's  untersccboote  "visited" 
this  country  under  the  guidance  of  Ameri- 
can crews.  These  sub-sea  craft  were  piloted 
3,000  miles  across  the  Atlantic  to  aid  in 
putting  over  the  Fifth  Liberty  Loan.  The 
first  captured  U-boat  to  reach  these  waters, 
flying  the  American  flag,  was  the  U-lll. 
A  few  days  later  the  mother  ship  "Bushnell" 
arrived  at  New  York  with  several  other 
{Continued  on  page  359) 
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THE  photograph  herewith  of  the  large 
Paraboloid  reflector  with  two  soldiers 
standing  at  either  side,  and  equipt  with 
special  head  phones,  which  are  connected 
with  the  sound  detecting  apparatus  mounted 
in  the  central  focus  of  the  reflector,  is  em- 


guns,  dynamos,  motors,  gasoline  engines, 
et  cetera.  The  searchlight  is  mounted  on 
light  wheels,  similar  to  small  auto  wheels, 
fitted  with  rubber  tires.  It  can  be  hauled 
to  any  desired  spot  in  a  short  time. 

During  the  period   of   the   war,  many 


Here  Is  the  "Paraboloid" — the  Clever  Sound  Focusing  and  Detecting  Device  Used  by 
the  Allied  Armies  in  Locating  Enemy  Aircraft  While  They  Were  Yet  Several  Miles 
Away.  The  Sound  of  the  Airplane  Engine  Carried  Far,  and  by  Carefully  Focusing  the 
Collected  Sounds  and  Concentrating  Them  onto  a  Sensitive  Microphone,  the  Trick  was 

Done. 


ployed  for  locating  the  direction  of  ap- 
proaching hostile  aircraft  at  night.  The  re- 
flector is  balanced  and  pivoted  so  that  it 
can  be  rapidly  swung  to  any  angle  desired. 
When  the  approximate  location  of  the  ap- 
proaching aircraft  is  determined  by  means 
of  this  sound  wave  catcher,  then  powerful 
searchlights  are  suddenly  flashed  on,  and 
their  beams  pointed  in  the  direction  previ- 
ously indicated  by  the  sound  detector.  The 
range  of  this  sound  detector,  owing  to  its 
efficient  design,  is  said  to  be  about  3^4  times 
that  of  the  unaided  ear.  It  is  extremely 
light  and  portable,  and  can  be  rapidly  trans- 
ported to  any  place  desired. 

Five-Foot  Searchlight  Added  to  Terror  of  Night 
Fighting. 

The  accompanying  photograph  illustrates 
one  of  the  remarkably  light,  yet  extremely 
powerful,  electric  searchlights  developed  for 
use  in  the  war.  Searchlights  of  this  type 
were  built  by  the  thousand  by  all  of  the 
leading  powers,  and  both  sides  used  them 
for  various  purposes,  including  night  bat- 
tles, the  discovery  of  hostile  aircraft,  trail- 
ing the  movements  of  enemy  troops  and 
freight  trains,  and  automobile  freight  lines. 

The  searchlight  here  shown  requires 
about  15  K.  W.  or  20  H.  P.  to  light  it  to 
full  brilliancy,  and  its  powerful  light  will 
carry  from  10  to  15  miles  easily.  The 
searchlights  that  we  are  usually  accustomed 
to  seeing  on  vessels  and  in  the  neighbor- 
hood of  forts  are  usually  cumbersome  af- 
fairs, but  the  exigencies  of  wartime,  where 
such  vast  amounts  of  paraphernalia  had  to 
be  hauled  over  by  train,  horse,  or  auto- 
truck, called  for  the  very  lightest  weight 
in  all  such  apparatus  as  these,  where  there 
was  no  real  necessity  for  making  such  an 
apparatus  of  great  weight,  as  is  the  case 
with  many  pieces  of  machinery,  such  as 


novel  and  startling  inventions  have  come 
to  the  fore,  especially  means  for  locating 
hostile  airplanes  and  dirigibles.  The  ma- 
jority of  these  operate  on  the  simple  sound 
wave  principle,  the  waves  being  transmit- 
ted thru  the  medium  of  the  air  from  the 
propellers  of  the  hostile  aircraft.  Some  of 
these  devices  have  been  made  in  the  form 
of  large  tubes,  provided  with  a  simple  mi- 
crophone method  of  detection,  but  they 
were  rather  unwieldy,  and  to  a  certain  ex- 
tent never  gave  full  satisfaction,  due  to 
the  fact  that  too  great  a  dependence  was 
placed  on  the  amplifying  of  the  hum  of  the 
airplane  engine  by  means  of  microphones 


alone.  This  new  form  of  locater — the 
Paraboloid — has  several  novel  improve- 
ments over  previous  apparatus  of  this  type, 
one  of  the  best  features  being  that  it  can 
readily  detect  the  hostile  aircraft  at  great 
distances,  especially  valuable  when  the  en- 
emy tries  to  make  a  surprise  attack  at  night. 

Spotting  the  Enemy. 

Imagine  a  peaceful  village,  such  as  are 
numerous  in  the  sparsely  settled  sections  on 
the  coast  of  England,  seemingly  defense- 
less. Yet  there  seems  to  be  an  air  of  mys- 
tery about  some  of  these  places — and  there 
is,  for  thru  underhand  means,  the  enemy 
"spies"  learn  that  secret  research  work 
is  being  carried  on  in  this  unassuming  little 
hamlet.  It  would  be  suicide  upon  the  part 
of  these  "spies"  to  personally  attempt  to 
carry  out  any  large  exploitation  or  even 
to  think  of  attempting  to  blow  up  the 
place  with  any  hope  of  success.  The  near- 
est recourse  that  they  could  have  would  be 
to  get  in  touch  with  a  squadron  of  enemy 
planes,  and  notify  them  where  these  opera- 
tions are  taking  place.  On  a  dark  night, 
these  enemy  planes  issue  forth  and  swoop 
down,  like  a  nest  of  hornets,  upon  this  de- 
fenseless little  village.  But  one  thing  they 
have  overlooked.  Altho  they  have  come 
unheralded,  it  is  true,  the  watchful  elec- 
trical eyes  and  ears  of  the  engineer  corps 
are  prepared  for  any  such  surprise,  thanks 
to  the  fact  that  they  have  this  marvelous 
invention  on  hand,  whereby  it  is  possible, 
no  matter  how  dark  the  night,  to  quickly 
and  positively  locate  the  approach  of 
enemy  aircraft.  To  their  sensitive  ears 
comes  the  hum  of  the  engines.  Word  is 
flashed  to  every  little  town,  fort  and  ham- 
let within  the  vicinity,  and  especially 
planned  advance  action  is  arranged.  Ere 
the  fliers  have  reached  their  destination, 
the  heavens  are  being  explored  by  gigantic 
searchlights  for  the  enemy  marauders. 
Trained  gunners,  using  the  very  latest 
types  of  anti-aircraft  guns,  are  soon  pop- 
ping away  at  the  enemy,  and  what  was 
hoped  to  be  a  great  surprise  and  success 
on  the  part  of  the  enemy,  turns  out  to  be 
one  grand  fizzle,  much  to  his  discomfiture. 

These  powerful  searchlights,  besides  be- 
ing available  for  enemy  spotting,  are  also 
much  used  as  a  means  of  signaling.  This 
is  one  branch  of  the  signal  corps  work 
which  has  proven  one  of  the  big  factors  in 
helping  to  win  the  war.  Searchlights  of 
this  type  mounted  on  warships  helped  to 
protect  the  American  sea  coasts. 


Photos  by  Press  Illustrating-  Service 
Gigantic  Electric  Searchlights  of  the  Portable  Type  Were  Used  to  Expose  the  Enemy 
Flier  as  Soon  as  the  "Paraboloid"  Had  Succeeded  in  Spotting  Him.    The  Anti-Aircratt 
Guns  Then  "Saluted"  Him— and  the  Allied  Planes  Finished  the  Rest. 
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eweled  Porto!  Welcomes  N8  Y0  Ffi^Ihtters 


NEW  YORKERS,  who  openly  boast 
"there  is  nothing  new  under  the  sun," 
had  an  agreeable  surprise  in  the 
"jeweled  portal"  of  electric  lights  erected  in 
Fifth  Avenue  at  Sixtieth  Street,  on  the  oc- 
casion of  the  grand  review  of  the  Twenty- 
seventh  Division  returning  warriors.  It  was 
designed  and  erected  under  the  direction  of 
Walter  D'A.  Ryan,  lighting  expert. 

So  magnificent  was  the  illuminated  arch 
that  it  drew  forth  the  unstinted  praise  and 
commendation  of  everyone  who  saw  it. 
Frank  L.  Dowling,  President  of  the 
Borough  of  Manhattan,  when  he  first  saw 
the  beautiful  spectacle,  exclaimed:  "Like 
the  entrance  to  Heaven !"  And  no  better 
description  could  be  given  of  this  handsome 
testimonial  to  the  bravery,  sacrifices  and 
triumph  of  the  sons  of  the  Empire  state. 
The  details  of  the  "portal"  were  worked 
out  by  Captain  J.  W.  Gosling,  under  the  di- 
rection of  Mr.  Ryan,  who  was  chief  of  the 
department  of  illumination  of  the  Panama- 
Pacific  International  Exposition  which  took 
place  in  San  Francisco  in  1915,  and  the  suc- 
cess of  which  became  one  of  the  wonders 
of  the  world. 

Mr.  Ryan  carried  the  same  style  of  deco- 
ration here  as  was  used  at  the  Panama- 
Pacific  Exposition.  The  same  jewels,  to  the 
number  of  31,000,  were  used  in  this  jeweled 
portal  as  were  used  at  the  Panama  exposi- 
tion. This  is  really  the  first  time  the  people 
of  New  York  had  an  opportunity  to  see 
something  that  was  really  new,  and  it  was 
the  second  time  these  jewels  were  used,  the 
same  ones  that  hung  on  the  tower  at  San 
Francisco  for  one  year. 

The  "Jeweled  Portal"  is  really  a  gigantic 
curtain  of  jewels  draped  between  two  obe- 
lisk forms,  and  spans  the  street  at  a  height 
of  twenty-five  feet  at  its  lowest  point,  and 
fifty  feet  at  its  highest. 

The  architecture  is  simple,  bold  Roman, 
^nd  is  the  kind  of  thing  which  might  have 
been  built  on  a  street  in  Rome  on  the  return 
of  their  victorious  legions,  but  instead  of 


painted  and  embroidered  banners  the  mod-  dawn  or  sunset,  by  illuminating  it  with  arc 
ern  jewels  have  been  substituted  and  the  projectors. 

whole  portal  has  been  given  a  most  modern        The  obelisks  stand  at  either  side  of  the 


One  of  the  Most  Handsome  and  Bewitching  Electrical  Decorations  New  York  Presented  to 
Its  Home-Coming  Troops.    The  "Jeweled  Portal" — a  Mass  of  Shimmering  Cut-Glass  Jewels, 

Illumined  by  Reflected  Spot  Lights. 


touch  by  bringing  out  upon  it  the  delicate 
flashings  of  thousands  of  points  of  true 
light,  not  the  color  of  pigment  but  the  pure 
colors  of  the  spectrum,  the  colors  only  seen 
in  the  rainbow,  a  bubble  or  in  the  sky  at 


roadway  and  are  flanked  by  Roman  altars, 
each  of  which  is  twenty-six  feet  high.  The 
jeweled  curtain  is  draped  from  altar  to  obe- 
lisk across  the  avenue  and  down  to  the 
(Continued  on  page  377) 


The  accompanying  illustration  shows  a 
clever  scheme  devised  by  a  Connecticut 
flower  grower  for  reviving  almost  lifeless 
plants,  by  the  application  of  low-voltage 
direct  current,  such  as  that  supplied  from 
a  dry  or  other  battery.  One  of  the  experi- 
ments was  tried  on  a  small  cactus  plant 


which  had  been  sent  from  Mexico,  and 
which  seemed  to  pine  away  rapidly.  The 
cactus  was  about  dead  when  the  experi- 
ment of  applying  electric  current  .  ;t  was 
first  tried.  Two  cells  of  dry  battery  were 
connected  up  with  some  fine  copper  wire, 
the  positive  pole  being  connected  to  a  nail 


Reviving  Weak  or  Stunted  Plants  with 
the  Small  Current  from  a  Few  Cells  of 
Battery  Is  the  Latest  in  Science.  Any- 
one Can  Do  It.  The  Apparatus  Is  Sim- 
ple, and  the  Only  Thing  Necessary  to 
Watch  Closely  Is  That  the  Polarity  Is 
Correct.  The  Positive  Pole  of  the  Bat- 
tery Is  Always  to  Be  Connected  to  the 
Root  of  the  Plant  and  the  Negative  to 
the  Foliage. 


placed  in  the  soil  of  the  flower  pot,  while 
the  negative  pole  was  secured  delicately 
around  the  upper  branch.  The  cactus 
brightened  up  very  sprightly  after  one 
week  of  this  treatment,  and  in  two  weeks 
it  was  plump,  green,  and  growing  nicely. 
Further  experiments  were  tried  on  a  rose 
bush  and  a  fuchsia  with  good  results,  care 
being  taken  to  see  that  the  positive  wire 
from  the  battery  is  applied  to  the  root  of 
the  plant  and  the  negative  pole  to  the  foli- 
age, so  as  to  promote  the  flow  of  sap  up- 
ward. 

It  may  be  thought  at  first  that  the  battery 
would  soon  be  exhausted,  but  the  resist- 
ance of  the  plant  is  of  considerable  value, 
so  that  the  flow  of  current  is  but  a  small 
fraction  of  the  ampere,  and  the  cells  will 
thus  give  quite  a  lengthy  treatment  before 
being  entirely  exhausted.  Those  having  ac- 
cess to  a  storage  battery  will  find  it  very 
useful  for  the  purpose.  The  current  in 
this  case  should  be  regulated  by  means  of 
a  small  rheostat,  such  as  the  rotary,  porce- 
lain base  10-ohm  rheostats  available  on 
the  market.  Several  other  interesting  ex- 
periments were  tried  by  the  Connecticut 
florist,  notably  on  a  small  plum  tree,  which 
was  electrically  treated  with  6  cells,  with 
the  result  that  it  blossomed  out  fully,  sev- 
eral days  ahead  of  the  other  adjacent  trees. 
Another  experiment  was  that  conducted  on 
an  ever-bearing  strawberry  plant,  which 
was  treated  with  2  dry  cells.  This  plant 
was  left  in  the  same  row  with  other  berry 
plants,  and  its  increased  size  and  fruit  pro- 
duction was  very  striking. 
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COMETS,  along  with  shooting  stars 
and  meteors,  are  to  be  clast  as 
part  of  the  debris  of  the  solar 
system.  According  to  prevailing 
theories  they  may  have  been  orig- 
inally tenuous  outer  portions  of  the  primi- 
tive solar  nebula  that  escaped  being  swept 
up  by  the  nuclei  of  the  planets  and  their 
moons  owing  to  the  fact  that  they  did  not 
share  in  the  general  rotation  of  the  system, 
or  they  may,  possibly,  have  been  the  lighter 
gases  ejected  from  one  or  the  other  of  two 
closely  approaching  suns  that  furnished,  by 
the  disintegration  resulting  from  their  close 
approach,  the  material  wherefrom  our  pres- 
ent solar  system  was  formed. 

The  orbits  of  comets  are  inclined  at  all 
angles  to  each  other  and  to  the  orbits  of 
the  planets  which,  on  the  other  hand,  lie 
very  nearly  in  the  same  plane. 

The  larger  members  of  the  sun's  family, 
the  planets  and  their  satelites,  revolve 
from  west  to  cast  around  the  sun.  Comets 
on  the  contrary  frequently  retrograde  or 
back  around  the  sun  in  the  opposite  direc- 
tion, from  east  to  west. 

The  paths  that  these  erratic  visitors  fol- 
low in  their  journeys  around  the  sun  bear 
not  the  slightest  resemblance  to  the  paths 
of  the  planets,  which  are  almost  perfect 
circles.  The  cometary  orbits  are  ellipses 
of  such  high  eccentricity  that  it  is  cus- 
tomary in  computing  a  preliminary  orbit 
of  a  comet  to  assume  that  its  eccentricity 
is  unity,  i.e.,  that  it  is  travelling  in  a  para- 
bola. If  the  eccentricity  is  less  than  unity 
the  orbit  is  a  closed  curve  or  ellipse,  and 
if  it  is  greater  than  unity  the  orbit  is  an 
hyperbola.  In  the  latter  case  the  comet 
would  make  one  and  only  one  visit  to  the 
sun,  coming  from  interstellar  space  and 
returning  thereto  after  a  brief  sojourn 
within  our  solar  system.  Since  no  comet- 
ary orbit  has  ever  been  found  to  be  hyper- 
bolic in  form  it  has  been  assumed  that  the 
eccentricity  of  the  orbit  is  less  than  unity 
in  all  cases  and  that  the  comets  are  all 
travelling  in  elliptical  orbits  and  therefore 
are  permanent  members  of  the  solar  sys- 
tem. The  nearer  the 
eccentricity  of  the 
orbit  of  a  comet  ap- 
proaches to  unity 
the  greater  is  the 
path  described  and 
the  less  frequent  the 
comets  return  to  the 
sun.  Since  it  is  very 
unlikely  that  the  ec- 
centricity of  an  or- 
bit is  exactly  unity 
there  are  probably 
no  comets  that  have 
parabolic  orbits  tho, 
for  the  preliminary 
computation  of  the 
orbit  of  a  newly  dis- 
covered comet  the 
unknown  eccentrici- 
ty is  assumed  to  be 
unity.  This  is  gen- 
erally a  safe  as- 
sumption for  the 
majority  of  all  com- 
ets travel  in  ellipses 
whose  eccentricities 
approach  closely  to 
unity  and  their  peri- 
ods of  revolution 
around  the  sun  con- 
sequently run  into 
the  hundreds  or 
thousands  or  even 
hundreds   of  thou- 


Giacobini's  Comet,  December  29,  1915,  Photo- 
graphed with  10"  Bruce  Telescope,  Yerkes 
Observatory,  by  E.  E.  Barnard.  Note  the 
Unique  Sharply  Defined  Tail  With  Convex 
Edges.  The  White  Dashes  Are  Stars  Leav- 
ing a  White  Trail  on  the  Photographic  Plate 
as  the  Telescope  Followed  the  Comet  During 
Its  Exposure  of  Several  Hours. 

sands  of  years.   A  wonderful  study,  indeed. 

Donati's  comet  of  1858,  one  of  the  great- 
est comets  of  the  nineteenth  century,  had 
a  period  of  more  than  two  thousand  years 
and  its  aphelion  (the  point  in  its  orbit 
farthest  away  from  the  sun)  was  five  times 
more  distant  than  the  orbit  of  Neptune. 

There  is,  however,  a  class  of  comets 
known  as  periodic  comets  that  are  char- 
acterized by  extremely  short  periods  of 
revolution  around  the  sun.  To  this  class 
belongs  Halley's  comet  whose  period  of 
seventy-five  years  exceeds  that  of  any  other 
periodic  comet.  Encke's  comet,  on  the 
other  hand,  has  a  period  of  three  and  a 
third  years  which  is  the  shortest  cometary 
period  known.  Most  of  the  periodic  comets 
are    inconspicuous   and   only  visible  tele- 


Halley's  Comet,  June  6,  1910,  Photographed  at  the  Yerkes  Observatory  by  E.  E.  Barnard,  Taken 
With  10"  Bruce  Telescope,  Exposure  Two  Hours.    The  Most  Remarkable  Part  About  This 
Comet  Is  That  It  Disintegrated.    Photograph  Shows  Upper  Part  Leaving  Main  Section 


scopically  even  when  comparatively  near  to 
the  earth.  Halley's  comet  is  the  only  one 
of  this  class  that  lays  any  pretensions  to 
remarkable  size  or  brilliancy  and  it  also  is 
showing  the  effects  of  disintegration  re- 
sulting from  too  frequent  visits  to  the  sun. 

Comets  are  bodies  of  great  bulk  or  vol- 
ume and  small  total  mass.  Their  tails, 
which  only  develop  in  the  vicinity  of  the 
sun,  are  formed  of  the  rarest  gases  and 
the  best  vacuum  that  man  can  produce 
would  not  be  in  as  tenuous  a  state  as  the 
material  existing  in  the  tails  of  comets. 
There  are  many  proofs  of  the  extreme 
tenuity  of  comets.  The  earth  has'  on  a: 
number  of  occasions  past  directly  thru' 
the  tails  of  comets  without  experiencing 
the  slightest  visible  effects.  Stars  shine  un- 
dimmed  in  lustre  even  thru  the  heads  of 
comets.  If  the  earth  should  encounter  a1 
comet  "head  on"  it  is  doubtful  if  it  would 
experience  anything  more  serious  than  a 
shower  of  meteors  which  would  be  con- 
sumed by  friction  with  the  earth's  atmos- 
phere. It  is  possible,  however,  that  mat- 
ter in  the  nucleus,  the  star-like  condensa- 
tion in  the  head  of  a  comet,  may  consist  of 
individual  particles  weighing  in  some  in- 
stances a  number  of  tons  surrounded  by  a 
gaseous  envelope  and  held  together  by  the 
loose  bonds  of  their  mutual  attraction. 

Since  the  total  mass  of  a  comet  is  so 
small  a  close  approach  to  one  of  the 
planets,  especially  Jupiter,  produces  great 
changes  in  the  form  of  the  comet's  orbit 
tho  the  motion  of  the  planet  is  not  dis- 
turbed in  the  slightest  degree  by  the  en- 
counter. 

The  majority  of  all  the  periodic  comets 
have  been  "captured"  by  Jupiter,  that  is, 
the  original  orbits  have  been  so  changed  by 
the  perturbations  produced  by  close  ap- 
proaches to  the  giant  planet  that  their 
aphelia  lie  in  the  vicinity  of  Jupiter's  orbit. 
Several  of  the  other  planets  have  also 
"captured"  comets  in  this  sense,  and  the 
fact  that  the  aphelia  of  a  number  of  comets 
are  grouped  at  certain  definite  intervals 
beyond  the  orbit  of  Neptune  has  been  con- 
sidered by  some  as- 
tronomers to  be  an 
indication  that  there 
are  two  or  more  ad- 
ditional planets  in 
the  solar  system  re- 
volving around  the 
sun  at  these  dis- 
tances. 

The  most  inter- 
esting feature  of  a 
comet  is  its  charac- 
teristic tail  which 
develops  and  in- 
creases in  size  and 
brilliancy  as  the 
comet  approaches 
the  sun.  As  the 
tail  is  always  turned 
away  from  the  sun 
it  follows  the  comet 
as  it  draws  near  the 
sun  and  precedes  as 
it  departs.  Its  ori- 
gin is  due,  it  is  be- 
lieved, both  to  elec- 
trical repulsion  and 
light  pressure  acting 
upon  minute  parti- 
cles of  matter  in  the 
coma  or  head  of  the 
comet. 

It  is  believed  that 
the  curvature  of  the 
tail    depends  upon 
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the  nature  of  the 
gases  of  whicli  it  is 
composed. 

Long,  straight 
tails  consist  chiefly 
of  hydrogen,  it  has 
been  found,  curved 
tails  of  hydrocar- 
bons and  short, 
bushy  tails  of  mix- 
tures of  iron,  sodi- 
um and  other  metal- 
lic vapors.  At  times 
the  same  comet  will 
have  two  or  more 
tails  of  different 
types. 

Since  the  mate- 
rial driven  off  from 
the  nucleus  or  head 
of  a  comet  by  elec- 
trical repulsion  and 
light  pressure  is 
never  recovered,  it 
is  evident  that  com- 
ets are  continually 
disintegrating.  Also, 
comets  that  have 
past  close  to  the 
sun  at  perihelion 
passage  have  fre- 
quently been  so  dis- 
rupted by  tidal 
forces  that  one  nu- 
cleus has  separated 

into  several  parts  and  the  newly  formed 
nuclei  have  pursued  paths  parallel  to  the 
original  orbit,  each  nucleus  developing  a 
tail  of  its  own. 

Many  periodic  comets,  it  is  now  known, 
have  gradually  been  broken  up  and  dis- 
sipated into  periodic  swarms  of  meteors 
as  a  result  of  the  disruptive  effect  pro- 
duced by  too  frequent  returns  to  the  vi- 
cinity of  the  sun. 

The  luminosity  of  comets  is  due  not  only 
to  reflected  sunlight,  but  to  certain  un- 
known causes  that  produce  sudden  and 
erratic  increases  or  decreases  of  brilliancy. 
The  causes  of  these  sudden  changes  in 
luminosity  are  unknown,  possibly  electrical 
discharges  or  chance  collisions  between 
fragments  of  considerable  size  may  ac- 
count for  some  of  these  sudden  flashes  of 
brilliancy. 

The  peculiar  behavior  of  the  tails  of 
comets  at  certain  times  has  frequently  been 
noted  and  suggests  the  existence  of  quan- 
tities of  finely-divided  meteoric  or  gaseous 
matter  within  the  solar  system  that  have 
no  appreciable  effect  upon  the  huge  plan- 


Daniel's  Comet,  August  6,  1907,  Photograph  Yerkes  Observatory  by 
Photograph  Shows  the  Full  Length  of  Tail  About  12°,  Taken 


etary  masses,  but  offer  sensible  resistance 
to  the  passage  of  the  tenuous  gases  of 
which  the  tails  of  comets  are  composed. 
The  fact  that  the  earth  daily  encounters 
meteoric  dust,  meteorites  and  fire  balls  also 


r 

\ 

1 

\l 

,  o 
<_ 

C  j 

.  V 

h  1 

■  TS 

Q 

/ 

/ 

Fig.l 

This  Diagram  Shows  a  Typical  Cometary 
Orbit  of  Short  Period.  A  Marks  the  Peri- 
helion, or  Closest  Approach  to  the  Sun,  and 
B  the  Aphelion,  or  Point  Most  Distant  From 
the  Sun.  The  Great  Difficulty  of  Determin- 
ing Whether  a  Comet  of  Long  Period  Is 
Moving  in  an  Ellipse,  Parabola  or  Hyperbola 
Is  Evident  When  One  Considers  How  Closely 
the  Three  Curves  Coincide  in  the  Vicinity  of 
the  Sun. 


Different  Types  of  Tails  of  Comets.  A — 
Hydrogen;  B — Hydrocarbon  Gas;  C — Iron 
and  Other  Metallic  Vapors.  The  Majority 
of  the  Tails  of  Comets  Belong  to  Type  B  and 
Are  Therefore  Chiefly  Composed  of  Hydro- 
carbons. 


indicates  that  meteoric  matter  exists  in 
considerable  quantities  within  our  solar  sys- 
tem. Tails  of  comets  appear  at  times  to 
be  twisted  or  brushed  aside  as  if  they  had 
encountered  some  unknown  force  or  some 
resisting  medium. 

Up  to  the  present  time  several  hundred 
comets  have  been  discovered.  Nearly  three- 
fourths  of  this  number  travel  in  orbits  that 
are  sensibly  parabolic  with  eccentricities 
approaching  closely  to  unity.  Of  the  re- 
maining number  there  are  about  forty  that 
have  been  "captured"  by  the  major  planets, 
Jupiter,  Saturn,  Uranus  and  Neptune,  tho 
Jupiter  possesses  the  lion's  share  of  these 
captured  comets.  Scarcely  a  year  passes  by 
that  several  comets  are  not  discovered. 
'Most  of  these  are  telescopic,  however,  even 
when  they  are  near  the  sun  and  at  their 
greatest  brilliancy.  Naked-eye  comets  of 
great  splendor  and  brilliancy  are  compara- 
tively rare  and  there  has  been  a  particular 
dearth  of  such  unusual  comets  during  the 
past  thirty  years  or  so. 

The  last  spectacular  comet,  unless  we 
make  an  exception  of  Halley's  comet,  which 
made  its  return  according  to  prediction  in 
1910,  was  the  great  comet  of  1882  which 
was  visible  in  broad  daylight  close  to  the 
sun  and  at  its  perihelion  passage  swept 
■thru  the  solar  corona  with  a  velocity  that 
exceeded  two  hundred  and  fifty  miles  a 


second  and  carried 
it  thru  one  hundred 
and  eighty  degrees 
of  its  orbit  in  less 
than  three  hours. 

Some  comets  ap- 
proach much  closer 
to  the  sun  than  oth- 
ers. The  majority 
of  all  comets  ob- 
served have  come 
within  the  earth's 
orbit  and  no  known 
comet  has  its  peri- 
helion distance  be- 
yond the  orbit  of 
Jupiter.  It  is,  of 
course,  possible  that 
there  may  be  a  num- 
ber of  comets  that 
never  come  within 
the  orbit  of  Jupiter, 
but  it  is  very  unlike- 
ly that  any  such 
comet  would  ever 
be  discovered.  The 
majority  of  comets 
are  simply  small, 
fuzzy  points  of  light 
that  are  only  visible 
telescopically  and 
the  greater  the  per- 
ihelion distance  of 
the  comet  the  less 
likely  is  it  to  be 
seen  with  the  naked  eye. 
^  Since  comets  as  well  as  planets  obey 
Kepler's  first  law,  known  as  the  law  of 
areas,  and  sweep  over  equal  areas  in  equal 
times  it  is  evident  that  when  a  comet  is 
at  perihelion  or  nearest  to  the  sun  it  is 
moving  at  maximum  speed  and  when  it  is 
at  aphelion  or  farthest  from  the  sun  it  is 
moving  at  minimum  speed.  Moreover,  its 
speed  at  these  two  points  in  its  orbit  varies 
tremendously  since  the  orbits  of  comets 
are  ellipses  of  very  high  eccentricity.  The 
speed  with  which  the  planets  are  travelling 
is,  on  the  other  hand,  remarkably  uniform 
since  their  orbits  are  nearly  circular. 

The  leisurely  speed  with  which  a  comet 
travels  thru  the  frigid  outer  regions  of  the 
solar  system  is  gradually  accelerated  as  the 
comet  draws  nearer  and  nearer  to  the  sun 
until  it  has  acquired  near  the  time  of 
perihelion  passage  a  velocity  that  occa- 
sionally exceeds  two  hundred  miles  a  sec- 
ond. Here,  also,  the  great  increase  in  light 
and  heat  and  the  strong  magnetic  field  of 
the  sun  produce  complex  changes  in  the 
gaseous  and  meteoric  substances  of  which 
the  comet  is  composed  until  the  character- 
(Continucd  on  page  350) 


E.  E.  Barnard. 
With  3"  Lens. 
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How  a  Comet  Behaves  at  Perihelion  (Closest 
Approach  to  Sun).  The  Tail  of  a  Comet  Is 
Invariably  Directed  Away  From  the  Sun,  No 
Matter  What  Its  Position   in  the  Heavens. 
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Can  you  write  as  fast  as  you  can  think? 
If  you  cannot,  then  jour  efficiency  is  im- 
paired ;  and  the  difficulty  of  putting  down 
your  thoughts  at  the  proper  speed  consti- 
tutes a  real  stumbling  block  in  your  on- 
ward march  toward  your  goal. 

Dr.  Steinmetz,  one  of  the  greatest  au- 
thorities on  matters  electrical  that  the 
world  has  known,  and  who  is  an  author  of 
many  volumes  of  useful  knowledge  which 


he  has  given  to  the  scientific  world,  pos- 
sesses no  "neck  in  the  bottle"  when  it  comes 
to  jotting  down  the  results  of  his  researches 
in  his  wonderful  laboratory  at  Schenectady. 
In  a  recent  interview  upon  this  subject  he 
said:  , 

"With  this  shorthand  I  can  write  as  fast 
as  I  can  think.  The  only  other  way  in 
which  I  could  put  down  my  thoughts  as 
fast  as  I  could  think  would  be  to  dictate  to 


a  phonograph,  but  I  have  not  always  a  pho- 
nograph with  me. 

"I  learned  this  shorthand  while  I  was  in 
high  school  in  Europe,  and  took  all  of  my 
notes  while  in  college  in  shorthand.  All  of 
these  notes  I  have  preserved  and  had 
bound,  and  I  can  read  them  as  well  after 
thirty-five  years  as  I  could  thirty-five  min- 
utes after  taking  the  notes  down. 

{Continued  on  page  373) 


'This  talking  machine  elimi- 
nates the  usual  tone-arm, 
sound-box,  and  horn.  Instead 
of  these  we  have  a  large  cone- 
shaped  diafram  of  parchment 
fitted  into  a  large  circular 
aluminum  frame.  The  center 
of  the  diafram  is  connected  by 
a  wire,  under  tension,  with  the 
needle  holder.  The  sound  as  it 
comes  from  the  record  sets  up 
vibration  in  the  wire,  and  the 
vibrations  are  released  in  the 
form  of  recognizable  sound  di- 
rectly from  the  diafram.  The 
volume  of  sound  is  controlled 
by  a  special  attachment  on  the 
arm  protecting  the  wire,  for 
those  who  desire  this  method, 
but  is  more  readily  controlled 
by  the  opening  and  closing  of 
the  doors  of  the  cabinet.  There 
are  two  doors  in  front,  each  of 
which  may  be  closed  separate- 
ly, and  a  large  door  on  the  side 
which  also  gives  control  to  the 
tonal  volume. 

'The  circular  frame  holding 
the  diafram  is  constructed  of 


The  Newest  in  Talking  Machines — No  Horn,  Just  a  Large  Vibrating  Dia- 
fram That  Radiates  the  Sound  in  All  Directions  Equarly. 


aluminum,  heavily  gold  plated, 
as  is  the  tube  thru  which  the 
wire  runs  from  the  needle  to 
the  diafram  as  well  as  the 
other  metal  parts  of  the  at- 
tachments. The  simple  twist 
of  the  needle  holder  permits 
the  playing  of  either  hill  and 
dale  or  lateral  cut  records  on 
the  same  machine,  and  it  there- 
fore makes  the  new  reproducer 
practically  universal  in  its  ap- 
plication. It  is  claimed  for  the 
Pathe  "Actuell"  that,  inasmuch 
as  the  sound  comes  in  its  full 
volume  direct  from  the  repro- 
ducer to  the  ear,  it  does  not 
suffer  from  the  overtones  or 
conflicting  vibrations  that 
sometimes  devlop  when  the 
sound  is  carried  thru  an  am- 
plifying chamber  and  likewise 
by  reducing  the  number  of  fac- 
tors incident  to  tone  reproduc- 
tion. 

Thru  the  use  of  this  large 
diafram  surface,  noise,  if  not 
entirely  eliminated,  is  reduced  to 
a  point  where  it  is  not  audible. 
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Wl Li  THIS  WORK  ? 


BELT 


CONNECTING 
WIR 


MOTOR 
DRIVING 
DYNAMO 


Fig.  5.    The  Electrical  Student's  Dream:     Belt  a   Dynamo  and  a 
Motor  Together.    Connect  Their  Windings  Electrically  and — Presto! 
You  Have  Perpetual  Motion!     But  Do  You?    Read  On,  Macbeth, 
Read  On!! 


IT  is  a  well  known  fact  that  more  Time, 
Energy  and  Money  have  been  spent 
and  wasted  in  searches  for  a  machine 
capable  of  producing  Perpetual  Mo- 
tion than  for  all  other  scientific  pur- 
suits combined.  The  impossibility  of  per- 
petual motion  can  be  demonstrated  by  the 
simple  elementary  laws  of  Mathematics  and 
Mechanics,  and  consequently  the  truly 
scientific  mind  wastes  no  time  in  such  a 
search.  Perpetual  motion  is  a  direct  viola- 
tion of  that  fundamental  law  of  Physics, 
the  law  of  conservation  of  energy;  hence  in 
order  not  to  waste  time  in  argument  with  a 
perpetual  motion  inventor,  to  show  him  the 
fallacy  in  his  reasoning  (?)  one  has  but  to 
say  "it  contradicts  the  law  of  conservation 
of  energy."  The  U.  S.  Patent  Office  has  a 
sure-fire  means  of  disposing  of  these 
would-be  inventors — it  asks  them  to  pro- 
duce a  working  model !  That  settles  it,  for 
if  the  inventor  cannot  make  the  proposed 
scheme  work,  who  can? 

Perpetual  motion  and  perpetual  motion 
machines  are  defined  in  many  ways,  all  the 
definitions  conveying  the  idea  of  getting 
something  for  nothing,  indefinitely.  The 
getting  something  for  nothing  idea,  of 
course,  will  appeal  to  the  general  public 
ignorant  of  science,  and  the  natural  con- 
sequence is  "swindling  schemes."  One  defi- 
nition is — a  perpetual  motion  machine  is 
one  which  will  go  on  moving  without  as- 
sistance from  any  external  force,  except 
possibly  gravity,  until  the  parts  of  which  it 
is  made  wear  out !     The  inventor  usually 


adds  that  his  machine 
will  evolve  more 
power  than  is  re- 
quired to  run  it.  The 
efficiency  of  such  a 
machine  would  there- 
fore be  greater  than 
100  per  cent!  Per- 
petual motion  ma- 
chines fall  naturally 
into  two  classes — the 
absurd  class  and  the 
frauds.  The  second 
of  these  classes  hold 
no  interest  for  us 
scientifically.  In  gen- 
eral a  perpetual  mo- 
tion machine  would 
be  invented  (the  in- 
ventor being  backed  up  by  publicity 
specialists).  A  glowing  account  of  the  op- 
eration of  the  machine  before  a  distin- 
guished audience  from  "Podunk"  would  ap- 
pear, together  with  front  page  photographs 
of  the  machine  and  of  the  handsome  and 
distinguished  looking  inventor — who  always 
spent  a  life-time  and  several  fortunes  in 


See  the  Little  Balls  in  the  Hollow  Spokes  of 
This    Wheel?     Their    Constantly  Changing 
Center  of  Gravity  Was  Supposed  to  Keep  the 
Wheel   Revolving — Only  It  Didn't! 


It  Should  Go  on  Forever,  They  Say — This 
Hydrostatic  Marvel.  The  Atmospheric  Pres- 
sure of  15  lbs.  per  sq.  Inch  on  the  Water  in 
Bowl  Forces  It  UP  Thru  the  Revolving  Arms. 
The  Water  Shoots  from  the  Nozzles  Back 
Into  the  Bowl — Ad  Nauseam. 

perfecting  the  ninth  wonder.  The  inventor 
having  spent  all  his  money  and  all  he  could 
borrow  would  therefore  be  willing  to  sacri- 
fice a  major  share  in  his  invention  for  a 
few  thousand  dollars,  and  some  fortunate 
young  heir  or  widow  would  perchance  ac- 
quire an  expensive  education.  Nowadays, 
if  an  account  of  a 
perpetual  motion  ma- 
chine should  appear 
in  the  papers,  some 
secret  service  men 
would  keep  in  touch 
with  the  "benefactor 
to  mankind"  and  in  a 
short  time,  or  as  soon 
as  his  "gilt  edge 
stock"  began  to  sell, 
said  benefactor  would 
shortly  rest  behind 
prison  bars. 

.The  first  class  of 
machines  is  of  con- 
siderable interest. 
Most  of  us  have  at 
some  time  or  other 
spent  much  time  in 
thinking  up  perpetual 


The  Static  Electric  Motor.  A  Metal  Wire 
Cross  with  Pointed  Ends  Pivoted  on  an  In- 
sulated Upright.  Connect  It  to  a  Static  Ma- 
chine, Fig.  6,  and  You  Have  Perpetual  Mo- 
tion— Perhaps? 

motion  machines  and  still  more  time 
in  trying  to  fathom  the  reason  why 
our  schemes  would  not  work.  Which 
one  of  us  has  not  at  some  time  or  other 
hooked  up  a  small  toy  dynamo  and  motor 
with  the  intention  of  causing  the  dynamo 
to  supply  current  to  run  the  motor  and 
some  lights,  bells,  trains,  etc. — while  the 
motor  in  turn,  belted  to  the  dynamo,  drives 
the  latter  machine.  See  Fig.  5.  What  a 
great  disappointment  it  was  to  find  that  the 
scheme  wouldn't  work.  To  be  sure,  on  con- 
necting the  hand  drive  to  the  dynamo,  we 
get  enough  "juice"  from  it  to  run  our 
motor  and  our  lights  and  other  things. 
Also  we  can  run  our  motor  from  some  cells 
and  by  belting  cause  the  dynamo  to  run. 
Why  then  does  our  perpetual  motion  ma- 
chine fail  us?  The  answer  is  simple — the 
law  of  conservation  of  energy.  Let  us  as- 
sume that  our  motor  and  dynamo  were 
identically  made  and  practically  frictionless. 
The  machines  of  Fig.  5  are  of  this  type. 
A  current  of  1/10  ampere  is  used  by  each 
when  acting  as  a  motor,  at  a  potential  of 
10  volts ;  therefore,  1  watt  of  power  is  con- 
sumed. Since  the  efficiency  would  have  to 
be  less  than  100  per  cent.,  due  to  friction 
and  eddy  current  losses,  etc.,  then  when  act- 
ing as  a  dynamo  less  than  one  watt  power 
is  given  off.  Hence  one  of  the  machines 
can  never  be  made  to  run  the  other,  let 
alone  do  other  work  besides! 

Another  electrical  type  of  perpetual  mo- 
tion machine  familiar  to  most  of  us  de- 
pends for  its  operation  (or  rather  for  its 
failure  to  operate)  on  the  action  of  points. 
(Continued  on  page  377) 
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Fig.  6.    An  Electro-Static  Nightmare!    The  Static  Machine  Charges 
the  Motor — the  Motor,  Thru  Its  Belt,  Drives  the  Generator!  Quick, 
Watson,  the  Needle. 
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NOT  so  long  ago  we  ran  a  "Burnt- 
out  Lamp  Contest"  giving  prizes 
for  the  best  ideas  what  to  do  with 
the  old  burnt-out  lamp  globes. 
Thousands  of  suggestions  were  re- 
ceived from  every  part  of  the  world,  and 
we  all  had  a  lot  of  fun.  We  publisht  the 
best  ideas  and  we  know  that  many  of  them 
are  now  actually  being  used  daily. 

Your  average  experimenter  is  happy  only 
when  he  can  take  a  lot  of  antiquated  old 

"junk"  and  put  it  to  a  new  use  he'd 

take  an  Egyptian  mummy  and  convert  it 
into  a  rotary  spark  plug,  if  it  were  possible  ! 


Bank  of  "Morn 
phonograph disc  . 
records  shellacked  ✓ 
together 


$50.00  IN  PRIZES 

1st  Prize 
$25.00  in  Gold 

2nd  Prize 
$15.00  in  Gold 

3rd  Prize 
$10.00  in  Gold 


These  prizes  will  be  paid  by  the  publish- 
ers of  the  Electrical  Experimenter  for 
the  best  useful  ideas  what  to  do  with  old 
phonograph  records. 

The  two  important  conditions  are  that  the 
idea  must  be  a  useful  and  original  one.  It 
is  not  necessary  that  the  record  or  records 
be  used  with  electrical  devices,  any  use  is 
satisfactory  as  long  as  the  resulting  device 
is  useful  and,  of  course,  therefore  prac- 
tical. 

Any  amount  of  records,  and  any  and  all 
sizes  can  be  used.    Records  can  be  sand- 


Want  a  Small  Belt  Pulley?    Procure  a 
Few  Old  Phonograph  Records,  Shellac 
Them,  Place  in  a  Vise  Until  Set,  and 
You  Have  a  Fine  Pulley. 


So  the  other  evening  when  we  stumbled 
over  a  lot  of  old  phonograph  records  that 
had  been  played  so  long  that  they  would 
"phono"  no  longer,  we  said — Ah,  what  can 
we  do  with  them?  Too  good  to  throw 
away !  So  we  thunk  awhile  and  ended  by 
making  a  fine  Wimshurst  static  machine, 
using  two  plates  to  generate  the  juice.  Of 
course  that's  old  stuff,  every  "bug"  knows 
that  trick. 

But  we  felt  we  had  stumbled  into  a  veri- 
table gold  mine.  Now  we  admit  that  our 
editorial  think-tank  becomes  clogged  up 
once  in  a  while,  so  we  thought  we'd  put  it 
up  to  Experimenter  readers — they  have  us 
beat  forty  different  ways  as  a  rule.  True, 
in  our  younger  days  ye  Editor  once  made 
a  very  serviceable  pulley  by  shellacking 
eight,  old,  cracked  7"  disks  together  which 
made  a  pulley  about  one  inch  thick,  and 
which  did  gallant  work.  True,  that  he  also 
once  made  a  rotary  variable  condenser  from 
a  dozen  10  cent  records  (tin  foil  shellacked 
to  one  side  of  the  records).  True,  also,  that 
he  once  constructed  an  emergency  rotary 


spark  gap  using  two  7"  records  shellacked 
together  with  zinc  plugs  screwed  to  the 

face  of  the  records  but  really  all  such 

stunts  are  commonplace. 

Of  course  you  can  do  much  better  than 
this.  Somewhere  there  is  a  "bug"  who  will 
turn  in  a  really  good  idea.  And  we're 
out  to  find  that  "bug."  Yes  it  will  cost 
us  $25.00  for  that  prize  idea,  but  we  think 
it  will  be  cheap  at  that. 

Now,  then,  boys,  let's  see  how  much  in- 
genuity there  is  around.  I  promise  you 
lots  of  fun  and  your  fellow-bugs  will  bless 
you  for  generations,  because  your  ideas  will 
be  of  tremendous  value  to  them. 

Now  listen ! 


'^Phonograph 
discsrevol- 
vinqin 
'  opposite 
direct: 


Tno  phonograph  dnc 
records  shellacked 
*rt%  together 


Rotary  Spark  Gaps  Are  Quickly  Made  1 
From  Old  Phonograph  Record  Discs.  § 

OLD     PHONOGRAPH  RECORD 
CONTEST. 

This  contest  is  open  to  every  reader 
hether  subscriber  or  not. 


Two  Old  Phonograph  Records  Make  a 
Good  Static  Machine,  When  Drest  Up  a 
Little  With  Some  Tinfoil  Sectors,  and 
Then  Rotated  In  Opposite  Directions. 


papered,  turned  down,  bent  in  hot  water, 
etc.,  it  matters  not,  as  long  as  they  are 
actually  used.  The  final  shape  does  not 
matter. 

We  shall  try  and  award  the  prizes  to 
those  who  actually  have  built  or  made  the 
device  which  they  describe.  Therefore 
those  contestants  sending  actual  photo- 
graphs of  the  ideas  stand  a  better  chance 
to  win  a  prize. 

Description  is  limited  to  200  words.  Use 
one  side  of  paper  only.  Use  ink  or  type- 
writer. No  pencilled  matter  considered. 
Sketches  must  be  on  separate  sheets  of 
paper. 

Contest  closes  in  New  York,  September 
15th.  Prize  winners  will  be  announced  in 
our  November  issue. 

Address  all  letters,  photographs,  etc.,  to : 
Editor :  "Old  Phonograph  Record  Con- 
test." 


Lieutenant  Jean  Ors,  of  the  French 
Army,  demonstrated  the  usefulness  of  his 
"aerial  life  preserver"  recently  at  Atlantic 
City.  This  device  is  an  adaptation  of  the 
parachute  to  airplane  use,  and  toward  the 
end  of  the  war  was  widely  employed  by  the 
Allied  armies,  greatly  reducing  the  mor- 
tality when  machines  were  shot  or  caught 
fire.  The  test  of  the  device  was  before  a 
committee  of  American  and  foreign  ex- 
perts, and  after  Lieutenant  Ors  had  proved 
the  worth  of  the  life  preserver,  he  received 
a  special  prize  of  $500. 

The  aerial  device,  contained  in  an  oil- 
cloth packet,  is  only  fifty  inches  in  diam- 
eter and  four  inches  thick.  It  weighs  about 
fourteen  pounds.  For  the  test  it  was 
affixt  to  the  underbody  of  the  airplane 
with  a  rope  running  into  the  cowl,  so  that 
the  lieutenant  could  make  the  release  at 
the  proper  moment.  When  it  was  in  place 
"Eddie"  Stinson,  America's  leading  fancy 
flier,  tuned  up  his  craft  and  he  and  the 
Frenchman  hopped  in. 

Stinson    and    his    passenger    rose  well 


In  August  "Radio  Am- 
ateur News** 

Radio-telephoning  from  Your  Auto 

By  A.  H.  Grebe 
A  15,000  Cycle  Radio  Frequency  Al- 
ternator for  Radio-Telephone  Work 
Construction  of  An  Audion  Control 
Panel 

Multiple  Conical  Loose  Coupler 
By  John  G.  Merne 
Loop  Antenna  and  Direction  Finders 
for  Amateur  Use 
By  David  S.  Brown 
Low  Potential  Radio  Frequency  Arc 
By  Charles  W.  Noller 
Is  the  Antenna  Doomed? 
By  E.  T.  Jones 
Developments  in  U7ireless  Telephony 
By  Dr.  F.  B.  Jewett 


above  1,000  feet,  and  swinging  in  a  giant 
circle  made  two  trips  around  the  airport. 
Then,  dipping  down  to  about  500  feet,  Stin- 
son ran  his  machine  southeast,  directly 
into  the  wind,  so  that  the  parachutist  could 
gage  his  distance.  As  Stinson  shot  in  a 
200-yard  spurt  at  eighty-mile  speed,  the 
watchers  saw  the  lieutenant  crawl  cauti- 
ously over  the  cowl  of  the  machine,  poise 
there  a  second,  and  raise  an  arm  as  he  ript 
the  fastenings  of  the  parachute,  and  then 
plunged  earthward  from  the  streaking  air- 
plane. 

For  the  fraction  of  a  second  he  was 
enveloped  in  the  smoke  of  the  exhaust. 
Then  he  came  hurtling  at  the  field.  Quick 
as  a  flash  the  life  preserver  opened,  the 
fall  of  the  Frenchman  being  checked 
without  perceptible  shock  within  fifty  feet 
after  he  made  the  jump.  Slowly  the  wide- 
spreading  white  silk  umbrella,  with  the 
army  officer  dangling  at  the  end  of  the 
ropes,  swung  to  earth,  the  landing  being  as 
gentle  as  the  arrival  of  a  raindrop.  The 
descent  was  made  in  forty-six  seconds. 
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THE  CONSTRUCTOR 


BIOLOGY  being  one  of  the  subjects  in 
which  I  became  interested,  and  hav- 
ing fitted  up  a  small  laboratory,  I 
found  that  I  required  a  photographic 
attachment  which  could  be  used  in 
connection  with  a  small  microscope.    So  I 


The  Apparatus  Used  in  Making  Photo-Micro- 
graphs,  Comprising  a   Home-made  Camera 
for  Holding  Plate  Holder  or  Film  Pack  in 
Proximity  to  Microscope  Eye-piece 


finally  evolved  one  made  in  the  following 
manner: 

The  camera  was  made  in  two  parts ;  "A," 
the  plate  holder,  is  a  shallow  box  6"  long, 
4"  wide  and  1"  deep.  The  top  of  the  box 
is  hinged  and  the  interior  of  the  plate 
holder  has  a  depression  of  a  size  to  take 
a  No.  320  Premo  film-pack.  It  is  modeled 
after  the  plate  holder  of  a  Premo  camera. 
The  camera  box  is  5"  deep,  3"  wide  and 
Ayi"  from  front  to  back.  The  camera  has 
a  strip  y2"  wide  around  it,  }4"  from  the 
top,  forming  a  shoulder  upon  which  the 
plate  holder  rests  when  in  place ;  both  the 
edges  of  the  plate  holder  opening  and  the 
rim  above  the  shoulder  are  covered  with 
black  velvet,  forming  a  light-proof  joint. 

In  the  center  of  the  opposite  end  is  an 
opening  in  diameter  closed  by  a  simple 
sliding  shutter  made  of  sheet  metal.  Both 
the  plate  holder  and  the  camera  box  are 
covered  with  imitation  leather  and  are  con- 
structed of  light  wood.  The  hood  "C"  is 
of  black  cloth  and  serves  merely  to  confine 
the  draw-tube  and  prevent  leakage  of 
light  between  the  eye-piece  and  the  open- 
ing in  "B."  At  the  base  of  the  upright  is 
a  wooden  form  eXdCth  of  the  same  shape 
as  the  foot  of  the  microscope.  This  form  is 
so  placed  that  it  acts  as  a  guide  to  keep  the 
microscope  in  position  with  the  eye-piece. 

When  photographing,  the  slide  is  placed 
on  the  stage  in  the  usual  way  and  focust 
so  that  all  details  are  brought  out  sharp. 


The  microscope  is  then  placed  in  position, 
the  hood  drawn  around  the  eye-piece  and 
fastened  with  a  hook  and  eye.  The  shutter 
is  now  opened  and  the  exposure  made. 
The  length  of  exposure  will  vary  with  the 
degree  of  transparency  of  the  object  and 
the  depth  of  staining.  Thin  clear  objects 
or  objects  stained  with  methyl-violet  or  blue 
(Continued  on  page  356) 


Drawing  Showing  Sectional  View  Thru  Cam- 
era and  the  Arrangement  for   Holding  the 
Film  Pack  or  Plate  Holder,  in  Position  Over 
the  Microscope  Eye-piece 


Fig.  1,  Microphotograph  Showing  the  Wonderful  Wing  Structure  of  the  Moth  from  the  Grape-vine  Cut-Worm.  2 — Parenchyma  of  Sun 
Flower  Leaf.  This  Specimen  Was  Obtained  by  Stripping  a  Small  Piece  of  the  Epidermis  from  the  Upper  Part  of  the  Leaf.  The  Large  Pointed 
Objects  Are  Hairs.  3 — The  Magnified  Surface  of  the  Underwing  of  the  Squash  Bug;  the  Dark  Line  Is  Part  of  the  Vein.  4 — Nitrogen  Fix- 
ing Organisms  from  a  Nodule  on  the  Root  of  a  Pea,  Which  Possesses  the  Property  of  Fixing  Nitrogen  from  the  Air.  5 — Tip  of  Antenna  of 
a  May  Beetle.  The  Short  Sharp  Bristles  Are  the  Sensory  Organs  of  Smell.  6 — Micrograph  of  a  Wing  Tip  from  a  Crane  Fly,  Showing  Cov- 
ering of  the  Wings. 


318 


ELECTRICAL  EXPERIMENTER 


August,  1919 


iN  extensive  article  accompanied  by 
/%  working   drawings   and  photographs 
/  %  appeared  in  the  June  issue  of  this 
-^-journal,   covering  the  construction 
of  a  high  grade  electro-medical  or 
faradic  coil.  Methods  were  there  explained 


Sequel  to  "Building  a  Medical  Coil  Set." 

of  an  unsymmetrical  alternating  current.* 
Where  much  of  this  work  is  being  done, 
it  is  always  best  to  invest  in  a  sensitive 
milli-ampere  meter  which  can  be  connected 
in  series  with  one  of  the  handle  cords,  so 
that  the  current  strength  in  milli-amperes 


growths  and  enlarged  glands.  In  this  treat- 
ment arrange  the  poles,  if  possible,  the 
positive  above  the  negative:  while  in  de- 
bility, numbness,  inaction,  tendency  to  de- 
composition, treatment  is  given  with  the 
negative  pole.    The  rule  of  the  positive 


AMUSEMENT  FOR  PARTIES'  TWO  OR 
MORE  PEOPLE  JOINED  IN  «  SERIES" 


ELECTRIC  MASSAGE  WITH 
TWO  PERSONS  IN  "SERIES" 


FARADIC  FOOT  BATH  TREATMENT.  CURRENT 
PASSES  THRU  HOT  SALT  WATER  BATH.  CN£ 
HANDLE  HELD  IN  HAND.  ™ 


Illustrating  Several  Interesting  Applications  of  the  Faradic  Current.    The  Apparatus  for  Producing  This  Current  Was  Described  In  Complete 

Detail  in  the  June  Issue  of  This  Journal. 


for  testing  out  the  polarity  of  the  coil,  and 
thus  it  becomes  easy  for  even  the  novice  to 
properly  apply  the  positive  and  negative 
electrodes  as  required  in  the  following 
directions  for  the  treatment  of  various 
ordinary  ills,  such  as,  headache,  nervous- 
ness, rheumatism,  etc. 

The  accompanying  illustrations  show  how 
several  people  may  join  hands  so  as  to 
form  a  scries  connection  to  the  medical  or 
shocking  coil,  and  as  many  as  eight  or  ten 
people — or  more,  may  thus  join  hands  in  a 
circle,  evolving  a  great  deal  of  amusement 
at  parties  and  social  gatherings.  One  of 
the  illustrations  shows  how  a  second  person 
may  apply  the  faradic  current  for  facial  or 
other  massage  with  the  hand.  There  are 
two  ways  of  giving  this  massage,  and  one 
of  the  accompanying  diagrams  shows  the 
second  method,  whereby  the  person  apply- 
ing the  currents  forms  a  shunt  circuit  to 
the  patient.  Where  a 
mild  current  is  de- 
sired, the  shunt  meth- 
od is  preferable, 
while  the  scries  con- 
nection gives  a  harsh- 
er or  stronger  cur- 
rent. For  the  pur- 
pose of  giving  mas- 
sage treatments,  there 
is  available  on  the 
market  special  wrist 
electrodes,  which 
have  a  binding-post 
terminal  on  them,  to 
which  one  of  the  sec- 
ondary wires  from 
the  apparatus  may  be 
connected.  Many  oth- 
er forms  of  elec- 
trodes, including 
foot-plates,  sponge 
electrodes,  hair 
brushes,  massage  rol- 
lers, et  cetera,  are 
shown  in  one  of  the 
accompanying  illus- 
trations. The  faradic 
secondary  current 
produced  by  medical 
induction  coils  is,  as 
explained  in  text- 
books, in  the  form 


being  administered,  can  be  regulated.  The 
proper  current  strengths  for  different  ail- 
ments is  given  in  any  of  the  works  on 
Electro-therapeutics,  which  may  be  con- 
sulted at  almost  every  library. 

General  Considerations. 

In  treating  diseases  of  an  inflammatory 
nature  and  fevers  the  positive  pole  is  gen- 
erally utilized.  This  includes  such  ailments 
as  swellings,  bruises,  sprains,  extraneous 


*  For  further  details  on  the  action  of  induction 
coils,  including  the  wave  form  of  the  secondary  or 
induced  current,  as  well  as  the  primary  current, 
reference  may  be  made  to  several  works  on  in- 
duction coils  including  the  following:  "How  To 
Make  Induction  Coils  and  Transformers,"  by  H. 
W.  Secor,  and  a  later  revised  edition  by  J.  S. 
Curtis,  "Induction  Coils  in  Theory  and  Practise," 
by  Prof.  F.  E.  Austin,  "Induction  Coils,"  by  H.  S. 
Norrie,  "Induction  Coils,"  by  Armagnat,  also 
several  other  works  including  those  by  A.  Fred- 
erick Collins,  Allsop,  and  Trevert. 


above  the  negative  cannot  always  be  fol- 
lowed in  this  treatment. 

The  primary  current  starts  at  the  dry 
cell,  passes  thru  one  coil  of  wire  (primary 
coil)  thence  thru  the  circuit-breaker  thru 
the  patient.  The  secondary  is  the  induced 
current  in  the  finer  wire  of  the  coil  and  is 
of  much  greater  tension  (voltage)  than  the 
primary,  but  not  of  so  much  volume  (am- 
perage). The  primary  current  is  used 
particularly  in  the  treatment  of  scrofula 
ulcers,  cancers,  extraneous  growths,  en- 
larged tonsils,  enlarged  joints,  granulated 
eyelids,  enlarged  glands,  strictures,  etc.* 

The  secondary  current  is  applied  in  the 
cure  of  nervous  and  inflammatory  diseases 
and  acts  as  a  tonic  upon  the  system.  There 
are  two  methods  of  applying  electrical  cur- 
rents to  the  body  viz :  1.  General  Electri- 
zation ;  2.  Localized  Electrization. 
By  the  first  method  the  current  is  past 

  thru  the  entire  body 

or  part  of  it.  By  the 
second  method,  the 
object  is  to  influence 
special  nerves,  mus- 
cles or  organs,  limit- 
ing the  action  of  cur- 
rents to  these  parts, 
or,  instead  of  trying 
to  influence  a  muscle, 
we  may  stimulate  the 
nerve  supplying  it, 
thus  reaching  the 
same  indirectly. 
When  the  refreshing 
effects  of  the  current 
are  desired  to  relieve 
fatigue  or  ward  off 
approaching  paralysis 
some  suitable  exer- 
cise of  the  muscles 
should  be  combined 
with  the  galvanic  cur- 
rent. Short  sittings 
are  better  than  long 
ones.  In  ordinary 
cases    from    two  to 


Apparatus  Used   in  Faradic  Current  Treatment,   Including  Sponge 
Roller,  Wrist  Electrode,  Foot  Plate,  Hair-brush,  Bust  Cuppe 


Electrodes,  Massage 
r,  Et  Cetera. 


*See  Electro-Therapeu- 
tics Handbook,  by  Trevert. 
Also  Handbook  of  Elec- 
trotherapeutics by  Dr. 
Strong. 

(Cont.  on  page  366) 
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THE  average  electrical  reader  is  not 
ignorant  as  to  the  general  nature  of 
X-rays,  or  more  properly  Rontgen 
rays,  but  he  usually  knows  compara- 
tively little  about  them.  Considering 
the  ever  broadening  field  of  usefulness  of 


Simple  Form  of  Vacuum  Bulb  for  the  Produc- 
tion of  X-Rays.  When  the  Cathode  Particles 
Strike  the  Target,  B,  They  Set  Up  Etheric 
Vibrations — X-Rays — Radiating  in  the  Direc- 
tion Shown  by  the  Dotted  Lines. 


these  remarkable  rays,  it  behooves  the  ex- 
perimenter who  wishes  to  keep  abreast  of 
the  times  to  make  himself  better  acquainted 
with  them  and  their  properties.  It  is  the 
author's  intention  in  the  following  article 
to  briefly  outline  the  latest  advances  in  this 
branch  of  science  and  to  give  some  experi- 
ments, using  apparatus  within  the  reach  of 
every  experimenter. 

Rontgen,  while  experimenting  with  a  vac- 
uum tube,  noticed  that  the  sides  of  the  tube 
exposed  to  the  discharge  were  brightly 
phosphorescent,  and  that  if  a  screen  of 
some  phosphorescent  substance  such  as  po- 
tassium platinocyanid  was  brought  into  its 
vicinity  it  would  become  luminous.  He  also 
noticed  that  if  a  thick  piece  of  metal  were 
interposed  a  shadow  was  cast,  while  a  piece 


of  wood  or  a  thin  sheet  of  aluminum  cast 
only  a  partial  shadow,  showing  that  the  rays 
producing  the  phosphorescence  could  pene- 
trate more  or  less  easily  objects  opaque  to 
ordinary  light,  but  that  the  amount  of  pene- 
tration varied  inversely  as  the  density.  This 
may  be  further  illustrated  by  interposing 
the  hand  between  the  tube  and  the  screen. 
The  flesh  being  less  dense  than  the  bones 
cast  only  a  light  shadow  while  the  latter  are 
distinctly  outlined.  The  rays  were  also 
found  to  possess  the  property  of  affecting 
a  photographic  plate. 

Of  course,  an  ordinary  vacuum  tube  such 
as  the  one  with  which  Rontgen  first  re- 
marked the  phenomena,  does  not  produce 
X-rays  in  any  great  quantity.  Many  differ- 
ent forms  of  bulbs  have  been  evolved  but 
they  may  be  divided  into  two  general 
classes,  namely,  those  6perated  on  spark 
coils  and  those  operated  on  high  frequency 
currents  such  as  those  from  a  Tesla  coil. 
As  the  spark  coil  exciter  is  more  within  the 
reach  of  the  average  experimenter,  it  has 
been  selected  for  description  in  this  article. 
Those  who  are  interested,  however,  in  the 
operation  of  high  frequency  X-ray  tubes 
are  referred  to  a  most  complete  article  on 


Pig.  5.  Skiagraph  Taken  by  the  Author, 
Showing  Bones  of  the  Hand  and  Finger-Ring. 
X-Ray  Tube  Excited  on  Two-inch  Spark  Coil. 


Fig.  4.    How  the  X-Ray  Tube,  Hand  to  Be 
Radiographed,     and     Covered  Photographic 
Plate  Are  Arranged. 

the  subject  by  Dr.  Frederick  F.  Strong,  in 
the  September,  1917,  issue  of  this  maga- 
zine. 

A  simple  tube  for  the  production  of 
Rontgen  rays  is  shown  in  Fig.  1A.  The 
cathode  A  is  generally  of  aluminum  and 
made  in  the  form  of  a  reflector.  The  anode 
B  is  faced  with  platinum  or  tungsten  and 
inclined  at  an  angle  of  45  deg.  to  the 
cathode.  Sometimes  a  third  electrode  (C, 
Fig.  IB)  is  added.  This,  however,  is  not 
necessary  in  small  tubes.  The  pressure  in 
the  bulb  must  be  extremely  low.  After  ex- 
tended use  this  tends  to  become  even  lower. 
This,  altho  producing  more  penetrating 
rays,  decreases  the  supply  of  electrons, 
making  it  difficult  for  the  discharge  to  pass. 
To  remedy  this  some  bulbs  are  equipt  with 
a  small  platinum  tube  fused  into  the  glass. 
When  this  is  heated  it  allows  the  hydrogen 
to  pass.  If  the  bulb  is  not  provided  with 
any  means  of  increasing  the  pressure  it  may 
be  done  by  gently  heating  it  in  an  oven. 
When  the  vacuum  is  high  the  bulb  is  said 
to  be  "hard";  as  the  pressure  increases  it 
is  said  to  become  "soft."  For  general  work 
the  bulb  should  be  rather  "hard." 

The  nature  and  properties  of  the  rays 
will  now  be  discust.  When  the  cathode 
particles  strike  the  target  they  set  up  etheric 
vibrations  which  radiate  in  the  direction  of 
the  dotted  lines  in  Fig.  1A.  The  nature  of 
these  vibrations  has  been  the  field  of  con- 
siderable discussion  but  has  now  been  prac- 
tically settled.    It  is  the  general  belief  that 


they  consist  of  extremely  short  ether  "waves, 
similar  in  many  ways  to  light.  The  chief 
points  of  difference  lie  in  the  facts  that  the 
objects  which  reflect  or  at  least  refract  or- 
dinary light  are  transparent  to  X-rays, 
neither  are  they  subject  to  polarization. 
This  evidence  is,  however,  not  so  conclu- 


Experiment  Demonstrating  the  Ionizing  Prop- 
erty of  X-Rays.  A  Charged  Electroscope  Is 
Quickly  Discharged  When  X-Rays  are  Past 
Across  the  Gap  Between  the  Electroscope 
and  a  Grounded  Metal  Plate. 


sive  as  it  might  seem  at  first  sight.  It  has 
been  known  for  some  time  that  X-rays  con- 
sist of  vibrations  about  10 — 0  cm.  in  length. 
It  is  impossible  to  conceive  of  a  defraction 
grating  of  suitable  spacing  to  intercept  these 
waves.  On  the  other  hand,  they  have  many 
similar  characteristics.  They  move  in 
straight  lines,  cast  definite  shadows,  affect 
a  photographic  plate,  and  Brandes  and  Dorn 
have  shown  that  they  even  produce  a  slight 
but  sensible  effect  on  the  retina.  Prof. 
Marx,  by  a  series  of  complicated  experi- 
ments snowed  that  they  traveled  at  the 
speed  of  light.  His  results,  however,  have 
not  been  generally  accepted  and  his  meth- 
ods severely  criticized.  I  have  stated  above 
that  Rontgen  rays  are  not  subject  to  polari- 
(Continued  on  page  375) 


X  Roys  produce 
Ionization 
causing  conden- 
sation cloud 
to  form  oround 
ions  05  nuclei. 


5_-_=>_-l"L  Rubber  bulb 


An  Intensely  Interesting  X-Ray  Experiment, 
Showing    How    Rain    (Aqueous    Vapor)  Is 
Formed  by  Condensation  Set  Up  on  Nuclei 
Created  by  X-Ray  Ionization. 
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THE  question  often  arises,  "why  is 
the  hot  air  engine  not  used?"  Air 
certainly  is  cheaper  than  gasoline. 
It  takes  less  fuel  to  heat  air  than  to 
convert  water  into  steam.  However, 
it  does  not  follow  that  the  hot  air  engine 


By  J0HM  J„  FURIA, 

Dept.  of  Physics,  New  York  University. 

GasoMim© — Steam — 
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Illustration  of  Four  Cycle  Operation  in  the 
Gasoline  Engine.  First  the  Gas  Mixture  Is 
Drawn  In.  Second,  Compression  Takes 
Place.  Third  Comes  the  Explosion;  and 
Fourth,  the  Expulsion  of  the  Burnt  Gases 
Takes  Place. 

is  the  cheapest  to  run  and  at  the  same  time 
obtain  the  necessary  power.  A  little  review 
of  the  gasoline  and  steam  engines  together 
with  the  principles  of  operation  of  the  hot 
air  engine  will  answer  our  question,  why 
this  type  of  engine  is  not  used. 

The  Gasoline  Engine. 

The  gasoline  engine  (internal  combus- 
tion) has  attained  great  popularity  by  its 
use  in  the  automobile  industry.  It  is  flexi- 
ble, capable  of  delivering  a  large  amount  of 
power,  it  develops  high  speed  and  power  al- 
most instantaneously.  It  also  has  an  effi- 
ciency of  about  25  per  cent.  The  engine 
and  the  fuel  used  are  light  in  weight  com- 
pared with  other  kinds  of  engines  of  simi- 
lar power.  The  four  cycle  engine  is  typical. 
Figure  1  is  a  sketch  showing  the  conditions 
at  each  of  the  four  cycles.  The  first  cycle 
is  started  by  turning  over  the  flywheel 
(cranking  the  engine).  This  causes  a  suc- 
tion in  the  cylinder.  The  inlet  valve  is 
either  opened  automatically  or  by  the  suc- 
tion. The  properly  mixed  fuel  (gasoline 
and  air  )  enters  thru  the  inlet.  (  During  this 
cycle  the  exhaust  valve  remains  closed.) 
After  passing  dead  center,  the  inertia  of 


Inlet, 

j! 


Slid*  va/ve 


the  moving  fly-wheel  causes  the  piston  to 
move  inward  (cycle  2).  The  inlet  and  ex- 
haust valves  are  both  closed  during  this 
cycle,  and  the  explosive  mixture  is  com- 
prest,  rendering  it  capable  of  delivering 
greater  power  when  it  is  exploded.  As 
dead  center  is  again  reached,  and  the  mix- 
ture is  comprest  to  a  maximum,  the  mix- 
ture is  ignited  by  means  of  an  electric 
spark  properly  timed.  The  mixture  dis- 
integrates as  a  result  of  combustion  and 
forms  a  gas  of  tremendous  pressure,  this 
pressure  causing  the  piston  to  move  out- 
ward. This  is  the  third  cycle  or  power  cycle. 
(Both  valves  are  closed.)  On  again  reach- 
ing dead  center,  the  inertia  of  the  fly-wheel 
causes  the  piston  to  move  inward;  the  ex- 
haust valve  is  automatically  opened  and 
the  spent  gases  are  expelled.  (The  inlet 
valve  is,  of  course,  closed  during  this 
cycle.)  The  four  cycles  are  then  repeated 
over  and  over  again. 

It  is  to  be  noted  that  during  the  whole 
four  cycles,  only  one  power  stroke  is 
secured ;  and  that  this  power  stroke  is 
secured  as  a  result  of  chemical  action  due 
to  the  combustion  of  the  fuel  mixture. 
The  four  cycles  occur  during  two  revolu- 
tions of  the  fly-wheel.  It  is  therefore  neces- 
sary to  have  a  fly-wheel  with  a  large  mo- 
ment of  inertia  in  order  to  cause  a  steady 
running  of  the  engine.  Smoothness  is  ob- 
tained by  using  several  cylinders  instead 
of  one,  thus  securing  more  power  strokes 
per  revolution  of  the  fly-wheel.  The  high 
price  of  gasoline  together  with  the  com- 
plications arising  in  the  devices  for  secur- 
ing the  proper  mixture  and  the  right  kind 
of  spark  at  the  right  time  are  points  against 
the  gasoline  engine.  Because  of  the  high 
temperatures  developed  as  a  result  of  the 
chemical  action,  the  cylinders  must  be 
cooled  by  some  means,  usually  water  cir- 
culation  (another  complication). 

Steam  Engines. 

The  steam  engine  is  still  very  much  used 
in  spite  of  its  low  efficiency  (usually 
ranging  from  10  to  12  per  cent).  It  pos- 
sesses the  disadvantage  of  not  being  cap- 
able of  immediate  starting;  perhaps  this  is 
the  chief  reason  for  its  not  being  used  in 
automobile  propulsion  except  in  one  or  two 
special  instances.  Its  bulk  is,  of  necessity, 
very  large  comparatively  as  is  the  bulk  of 
the  fuel  used.  (A  one  horsepower  engine 
requires  about  lbs.  of  coal  per  hour.) 
On  the  other  hand  it  is  simple  in  operation 
arid  control.  Once  steam  is  "gotten  up," 
the  movement  of  one  throttle  is  all  that  is 
necessary  to  cause  a  change  in  speed  and 
power.  No  fuel  mixing  device  is  used  nor 
any  electrical  system.  Figure  2  shows  the 
main  parts  of  a  typical  steam  engine.  Steam 
is  raised  by  heating  water  contained  in  a 
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Right: — Ideal  "Hot  Air"  Engine, 
Comprising  a  Cylinder,  Piston, 
Connecting  Rod  and  Flywheel. 
Heat  Is  Applied  to  Bottom  of 
Cylinder,  Driving  Piston  Up- 
ward. 


Piston^y/Mer  ^-frfiaust 


Fig.  2 


Left: — Principle  of  Simple  Steam 
Engine,  Showing  Slide  Valve 
Actuated  by  Cam  Shaft  from 
Flywheel  Shaft.  The  Steam  Is 
Successively  Admitted  and  Ex- 
hausted from  Alternate  Sides  of 
the  Piston,  Causing  Rotation  of 
the  Flywheel. 

MUM 


boiler  (any  kind  of  fuel  can  be  used). 
The  steam  is  led  into  the  cylinder  thru  the 
inlet  valve.  In  the  type  illustrated  below 
there  are  two  inlets  to  the  cylinder,  one  on 
each  side.  A  slide  valve  operated  by  the  fly- 


The  Stirling  "Hot  Air"  Engine.  It  Only 
Consumes  2  lb.  Coal  per  H.P.  Hour,  Being 
Therefore  More  Efficient  Than  the  Steam 
Engine.  These  Engines  Have  Been  Built 
to  Develop  Several  Horsepower. 

wheel  moves  in  opposition  to  the  piston, 
alternately  admitting  steam  to  the  left  and 
to  the  right  of  the  piston,  thus  causing  it 
to  move  back  and  forth.  It  is  therefore 
apparent  that  there  are  two  power  strokes 
for  each  revolution  of  the  fly-wheel  or  four 
times  as  many  as  in  the  four  cycle  gasoline 
engine.  The  spent  steam  is  usually  ex- 
hausted into  the  atmosphere.  In  the  more 
modern  steam  engine  the  spent  steam  is 
condensed  and  brought  back  to  the  boiler, 
thereby  requiring  water  to  be  added  to  the 
boiler  much  less  frequently  besides  saving 
fuel.  Because  of  the  high  price  of  gaso- 
line, several  automobile  concerns  have  ex- 
pended a  great  deal  of  time  and  money  in 
research  and  development  on  automobile 
steam  engines,  and  their  "selling  points" 
are  extremely  good  ones.  Getting  up  steam 
is  reduced  to  a  matter  of  only  a  few  min- 
{Continucd  on  page  373) 
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By  SAMUEL  Bo  COHEN 

LESSON  XIII 


REGARDING  REAMERS. 

IN  the  last  lesson  we  completed  the  dis- 
cussion on  the  subject  of  "Twist  Drills." 
The  reader  is  undoubtedly  aware  by  this 
time  that  it  is  quite  impossible  to  drill 
any  size  hole  he  desires  with  rigid  ac- 
curacy thru  the  use  of  drills  in  commercial 


Standard  Form  of  Hand  Reamer.  The  Reamer 
Is  Used  to  Accurately  Clean  Out  Drilled  or 
Cast   Holes,   Especially  Journal    Boxes  and 
Shaft  Bearings  of  All  Types. 

practise.  For  example,  it  is  desired  to 
place  a  pin  into  a  drilled  hole  to  have  a 
driving  or  a  sliding  fit.  The  reader  will 
find  that  nine  times  out  of  ten  he  will  be 
unable  to  obtain  the  proper  size  drill  to 
do  the  work.  In  this  instance  another  form 
of  tool  is  at  hand,  namely,  the  reamer. 
This  tool  is  used  whenever  a  hole  is  to  be 
enlarged  just  a  few  thousandths  more  than 
the  original.  Sometimes  the  reamer  is  used 
when  a  smooth  hole  is  required,  in  which 
case  the  hole  being  first  drilled  is  made 
smaller,  in  order  to  obtain  the  finally  re- 
quired size  after  reaming. 

As  in  the  case  of  twist  drills,  there  are 
a  large  variety  of  reamers,  varying  in  size, 
and  each  is  suited  for  a  definite  purpose. 
Properly  speaking,  the  reamer  may  be  de- 
fined as  a  tool  for  perfecting  holes  previ- 
ously drilled  or  bored.  Fig.  1  shows  a 
standard  hand  reamer.  The  reamer  should 
never  be  used  to  remove  any  considerable 
quantity  of  stock,  but  merely  to  eliminate 
minute  imperfections  left  by  other  tools. 
In  some  cases  the  hole  may  be  mad#  to 
within  .001  inch  before  the  reamer  is  ap- 
plied, but  generally  the  allowance  of  .002 
inch  to  .010,  according  to  the  diameter  of 
the  hole,  may  be  left  for  the  standard 
reamer  to  cut.  If  given  too  much  material 
•to  remove,  the  cutting  edges  of  the  reamer 
will  wear  too  fast,  and  its  reliability  as  a 
sizer  will  be  quickly  destroyed. 

Reamers  may  be  divided  into  two  gen- 
eral classes:  the  side-cutting  or  fluted  and 
the  end-cutting  or  bits*  Each  of  these 
classes  are  subdivided  into  solid  and  ad- 
justable reamers. 

The  first  well-known  reamer  is  called 
the  solid  fluted  reamer,  and  is  made  with 
slight  modifications  to  suit  two  different 
cases,  namely,  hand  and  machine  use.  Fig. 
2  illustrates  a  hand  reamer  which  belongs 
to  the  short  set.  Reamers  of  the  same 
general  design  are  also  made  longer  in 
regular  sets.  The  cutting  edges  of  fluted 
reamers  taper  in  diameter  for  about  one- 
fourth  their  length,  from  E  to  D  being 
about  .01   inch  smaller  at  E  than  at  D. 


Illustration  Showing  a  Hand  Reamer  of  the 
Solid  Fluted  Type  for  Hand  Use.    The  Let- 
ters   Refer   to    Different    Tapered  Sections 
Described  in  the  Text. 


From  D  to  C  the  taper  is  reversed,  the 
diameter  decreasing  about  .0002  inch  per 
inch  of  length  towards  C.  The  part  be- 
tween A  and  B  is  usually  made  about 
.001  inch  smaller  than  the  largest  diameter 
at  D.  When  the  cutting  edges  are  worn 
to  such  an  extent  that  the  blank  part, 
when  free  from  bruises,  will  not  pass  thru 
the  reamed  hole,  the  reamer  is  too  small 
for  standard  use. 

As  will  be  seen,  the  hand  reamer  has  a 
square  end,  upon  which  a  wrench  is  used 
to  turn  it.  This  is  the  main  distinguish- 
ing feature  between  the  above  mentioned 
and  the  machine  reamer  of  the  fluted  type. 
The  latter  is  made  with  taper  and  parallel 
shanks  the  same  as  a  drill.  It  may  also 
have  a  shank  of  any  special  shape  to  fit 
a  certain  holder.  The  machine  reamer  is 
generally,  tho  not  always,  made  straight 
or  parallel,  from  E  to  D,  Fig.  2. 

A  reamer  having  a  flute  parallel  with  its 
axis  has  a  slight  tendency  to  draw  in.  To 
overcome  this,  some  mechanics  prefer  the 
flutes  of  both  hand  and  machine  reamers, 
made  in  the  form  of  a  left-hand  spiral. 
The  angle  of  the  spiral  or  helix  may  be 
from  4  to  8  degrees. 

Another  form  is  the  so-called  rose 
reamer.  Its  name  is  derived  from  the  fact 
that  its  cutting  end  resembles  a  rose.  It 
is  essentially  an  end-cutting  tool  and  is 
rarely  used  for  other  than  machine  work. 
The  rose  reamer  has  chip  and  oil  grooves 
on  the  sides  and  is  made  with  any  shank 
required  in  machine  work.  This  reamer 
has  the  larger  diameter  at  its  cutting  end, 
and  tapers  back  at  about  the  same  rate 
as  the  hand-fluted  reamer,  viz. :  .0002  inch 
per  inch  of  length. 

The  object  of  the  taper  on  the  fluted 
reamer  is  to  counteract  the  tendency  of 
all  such  reamers  to  produce  a  hole  larger 
at  the  outer  end.  The  rose  reamer  as 
well  as  the  twist  drill  have  the  taper  for 
the  same  reason,  viz :  for  clearance. 

As  compared  with  the  fluted  reamer, 
the  rose  reamer  has  one  advantage,  in  that 
when  new  it  will  make  holes  more  uniform 
in  size  and  shape,  but  has  the  disadvantage 
that  when  the  cutting  lips  are  worn,  it  will 
bind  on  the  sides  and  roughen  the  hole. 
If  the  fluted  reamer  becomes  slightly  worn 
at  the  end,  it  will  still  cut  on  the  sides, 
but  because  of  its  cutting  on  the  sides,  it 
is  more  likely  to  be  deflected  by  imper- 
fections of  the  hole,  or  to  cut  larger  than 
its  fixt  size. 

As  above  stated,  the  standard  fluted 
reamer  should  be  used  for  finishing  cuts 
only.  However,  the  rose  reamer  can  be 
utilized  for  roughing  or  finishing  cuts. 
When  the  same  reamer  is  used  for  both 
purposes,  it  becomes  unreliable  as  a  stand- 
ard finishing  tool.  A  good  illustration  of 
the  rose  reamer  is  shown  in  Fig.  3. 

Another  type  is  the  shell  reamer,  which 
is  identical  in  construction  to  the  fluted 
and  rose  reamers,  with  regard  to  cutting 
edges,  but  differs  in  that  the  reamer  proper 
is  placed  upon  an  arbor,  thus  saving  in 
cost  of  material.  It  will  be  seen,  how- 
ever, that  when  the  reamer  becomes  worn 
to  such  an  extent  that  its  accuracy  is  de- 
stroyed, it  should  be  replaced  by  a  new 
one,  which  occupies  the  same  position  on 
the  arbor.  Fig.  4  illustrates  a  typical  shell 
reamer.  The  arbor  drives  the  shell  thru 
the  engagement  of  its  key  with  a  rec- 
tangular slot  cut  across  the  rectangular 
shell.  These  reamers  are  made  with  either 
straight  or  spiral  flutes. 

The  shells  as  ordinarily  made  are  rather 
short   for  hand  reaming.     They  are  de- 


signed mainly  for  machine  work.  The  taper 
begins  at  the  cutting  end,  and  the  diameter 
decreases  toward  the  opposite  end  in  about 
the  same  ratio  as  the  reamers  previously 
described. 

When  these  reamers  wear  .0003  inch  to 
.001  inch  below  standard  size,  it  is  neces- 
sary to  reset  or  regrind  them  to  a  smaller 


Typical  Rose  Reamer.  This  Is  Used  Con- 
siderably for  Roughing  and  Finishing  Work, 
but  One  Reamer  Should  Not  Be  Utilized  for 
Both  Purposes,  as  Inaccuracy  Is  Bound  to 
Result. 

size.  Resetting  consists  in  enlarging  the 
diameter  of  the  reamer  by  hammer  blows 
in  connection  with  a  form  of  set  or  calking 
tool.  The  latter,  which  may  be  made  by 
grinding  a  common  chisel  flat  on  the  end, 
is  held  against  the  front  of  the  cutting 
edges  for  this  purpose.  It  is  necessary  to 
anneal  the  reamer  for  resetting,  and  each 
cutting  edge  must  be  treated  until  the 
diameter  is  about  1/64  inch  larger  than  the 
standard.  Having  completed  this  work, 
the  reamer  is  now  retempered  and  brought 
to  final  size  by  grinding.  This  is  usually 
accomplisht  by  placing  the  reamer  in  a 
Universal  precision  grinding  machine. 

Before  grinding  the  reamer,  its  center 
should  be  carefully  cleaned  of  any  dirt 
or  other  foreign  matter  that  may  have 
adhered  to  it.  A  point  scraper  made  from 
a  three-cornered  file  answers  well  for  this 
purpose.  After  scraping  the  centers  it  is 
usually  necessary  to  lap  them.  For  this 
process  we  chuck  a  short  brass  rod  in  the 
lathe  and  turn  the  end  to  the  shape  of 
the  lathe  centers.  Having  smeared  this 
conical  end  with  fine  emery  and  oil,  the 
reamer  is  placed  on  the  center  of  the  lathe 
and  started  at  the  greatest  speed  attain- 
able. The  reamer  center  is  lapt  by  alter- 
nately forcing  it  against  and  releasing  it 
from  the  revolving  brass.  This  is  done 
by  light  pressure  with  the  tail  spindle,  and 
for  each  time  that  the  reamer  is  prest 
against  the  brass  it  should  be  revolved 
slightly.  By  thus  revolving  it,  we  dis- 
tribute the  emery  and  counteract  the  tend- 
ency of  the  lap  to  scratch  rings  in  the 
center.  It  is  sometimes  necessary  to  re- 
turn the  lap  before  finishing  one  reamer ; 
but  a  skillful  workman  can  do  this  in  ten 
minutes  or  less.  Instead  of  having  to 
chuck  the  lap  each  time  it  is  used,  it  would 
be  better  to  make  one  to  fit  the  hole  in 
the  lathe  spindle  directly. 

[In  the  next  installment  the  subject  of 
adjustable  reamers  and  grinding  of  reamers 
will  be  discust — Editor.] 


Fig.  4 

A  Shell   Reamer.     An  Arbor  or  Shaft  Sup- 
ports the  Reamer  When  in  Use.    They  Are 
Held  by  a  Key  on  the  Shaft  and  Are  Made 
With  Straight  or  Spiral  Flutes. 
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The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


After  having  experienced  considerable 
trouble  in  devising  a  satisfactory  electrolytic 


Position 

ofcoot/ng. 

trorm 


A  Really  Good  Design  of  Home-made  Elec- 
trolytic Interrupter. 


interrupter,  I  succeeded  in  constructing  the 
one  described  herewith  in  which  most  of 
the  faults  of  its  predecessors  are  eliminated. 
The  greatest  of  these  faults  was  the 
dropping  of  the  rod  electrode,  thus  short- 


FIRST  PRIZE,  $3.00 


'uterrtipter 


circuiting  the  device.  The  materials  required 
outside  of  the  battery  jar  and  wooden  top, 
which  must  be  boiled  in  paraffin  to  render  it 
impervious  to  moisture,  are:  One-half 
pound  of  lead,  about  five  inches  of  glass 
tubing,  having  an  internal  diameter  of  one- 
sixteenth  inch,  three  binding  posts,  a  small 
strip  of  brass  and  ,a  small  porcelain  cup 
(used  for  mixing  water  colors). 

The  lead  electrode  is  cast  in  the  shape 
shown  in  Fig.  2.  A  hole  somewhat  smaller 
than  the  cup  is  bored  in  the  large  end.  A 
rabbet,  H1,  is  cut  around  the  edge  of  this 
hole  so  that  the  cup  will  fit  into  it.  The  lead 
electrode  is  now  completed  and  fastened  to 
the  top  with  a  machine  screw  and  binding 
post.  The  top  has  a  cup-shaped  cavity 
reamed  out  as  shown  at  C,  Fig.  1,  which  is 
as  deep  as  one-half  the  thickness  of  the 
top.  A  hole  is  bored  in  the  center  to  receive 
the  end  of  the  glass  tube,  which  should  fit 
tight.  The  bottom  of  the  tube  is  about 
three-sixteenths  of  an  inch  above  the  porce- 
lain cup.  The.  cavity  also  has  a  small 
hole  G,  Fig.  1,  in  one  side  to  furnish  an 
outlet  for  the  solution  which  rises  in  the 
tube.  A  brass  strip  about  one-quarter  of 
an  inch  wide  is  fastened  across  the  top  of 
the  cavity  with  a  wood  screw,  binding  post 
and  a  small  screw.  This  strip  has  a  small  hole- 
in  the  center  for  the  rod  electrode  to  pass 
thru.  The  rod  is  best  made  of  phosphor 
bronze,  and  should  fit  the  tube  loosely.  It 
has  a  binding  post  on  top  to  serve  as  a 
weight  and  for  connections.  The  inter- 
rupter is  now  complete,  and  should  be  filled 
to  within  an  inch  and  a  half  of  the  top 


with  a  10  per  cent,  solution  of  sulfuric  acid. 

The  action  of  this  interrupter  is  as  fol- 
lows :  As  the  rod  is  worn  away  by  the 
action  of  the  solution,  it  is  impelled  down- 
ward by  the  weight  on  top,  the  porcelain  cup 
preventing  it  from  going  too  far.    In  case  it 
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Cooling  worm  n 

Detail  of  Lead  Electrode  and  Lead  Cooling 
Worm    for    Home-made    Electrolytic  Inter- 
rupter. 

is  desired  to  operate  this  interrupter  con- 
tinually for  any  length  of  time,  it  may  be 
cooled  by  immersing  in  a  large  jar  of  water, 
or  else  by  inserting  a  cold  wate,r  cooling 
worm  in  the  solution,  after  the  design  here 
pictured. 

Contributed  by      SCOTT  E.  VANCE. 


(Glebes3  M^sMapIl®  Swaticlhi 

SECOND  PRIZE,  $2.00 

I  submit  herewith  an  idea  for  using  a 
motor  commutator  as  a  rotary  multiple 
point  switch.  This  sort  of  switch  is  useful 
where  it  is  desirable  to  economize  on  space, 
as  on  the  secondary  of  a  loose  coupler. 

This  switch  is,  moreover,  thoroly  dust 
proof,  as  it  is  always  on  the  inside  of  the 
cabinet. 

Contributed  by        R.  C.  SMOLLEN. 


Commutator  is  fixed 
/ 

Rotating 
t  spring  ~ 


1.2.3.4  etc.  To  coupler 
A'  to  aerial 


Send  us  some  of  your  good  ideas.     We  pay  | 
for  all  articles  publisht.    Address  the  Editor  \ 
How-To-Make-It  Dept. 


This  Classy  Multiple  Point  Coupler  and  Bat- 
tery Switch    Is  Constructed    From  a  Small 
Commutator. 


THE  PHONOGRAPH  AS  A 
TEACHER. 

Many  amateurs  object  to  the  use  of  a 
phonograph  for  learning  wireless  teleg- 
raphy because  of  the  fact  that  the  sound 
coming  from  the  phonograph  is  in  no  way 
similar  to  the  actual  wireless  message. 

Close  the  doors  of  the  machine  and  place 
a  telephone  transmitter  on  the  inside.  Or, 
better  still,  place  the  transmitter  directly  on 
the  end  of  the  tone  arm.  This  latter  method 
can-  be  used  with  any  make  of  phonograph. 
Then  connect  a  telephone  receiver  (or  a 
number  of  telephone  receivers  in  parallel ) 
in  series  with  the  transmitter  and  a  few 
batteries. 

This  method  overcomes  all  objections  to 
the  phonograph  method  and  is  much  better 
than  the  omnigraph  method  since  the  phono- 
graph records  can  be  made  to  represent  two 
stations  of  a  different  pitch  sending  at  the 
same  time,  interference,  etc.  When  you  tire 
of  listening  to  radio  signals  put  on  an  ordi- 
nary record  and  have  a  "wireless"  concert. 
What? 

Contributed  by    PAUL  G.  EDWARDS 


'Collar  B^U<s>mDS>  Ptmslk  Bmit©s& 

THIRD  PRIZE,  $1.00 

Here  is  a  push  button  designed  to  use  up 
all  your  waste  material  and  make  you  buy 
more  collar  buttons.  Bore  the  holes  as 
shown  in  a  two  by  one-half  inch  block  of 
wood,  screw  on  the  metal  plate  D,  with  the 
brass  spring  C  insulated  from  it  by  the 
wood  or  fiber  E,  slip  in  your  collar  button 
B,  glue  on  the  thin  piece  of  wood  F,  and 
Eureka  !  there  you  have  it ! 

I  know  my  friends  will  surely  bless  me 
for  this  valuable  contribution  to  Science  in 
the  Home.  Pa  can  rest  his  mind  hereafter 
— when  the  shirt  button  drops,  he  will  know 
it's  gone  to  help  the  cause  of  true  Science. 
Contributed  by  RAY  BILLINGTON. 


At  Last!    The  "Collar  Button"  Push  Button. 
Papa  Will   Never  Find   His  Collar  Buttons 
Now,  When  They  Roll  Away  Under  the  Bed.. 
Little  "Willie"  Will  See  to  That! 
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EDITED  BY       S.  CERNSBACK 


TELL-TALE  FOR  REFRIGERATOR 
DRIP  PAN. 

This  tell-tale  for  an  ice  box  drip-pan  con- 
sists of  a  piece  of  hard  wood  or  fiber  cut 
into  the  form  (A).  A  piece  of  No.  14  cop- 
per wire  is  bent  into  the  form  (C).  This 
form  is  allowed  to  turn  on  pivot  (E), 
which  is  a  current  carrying  part  of  the  cir- 
cuit. When  the  pan  is  full  of  water,  the 
form  (C)  floats  up  by  means  of  a  piece  of 
wood  (cork  is  good)  attached  to  the  end. 
The  copper  wire  makes  contact  with  (D), 
and  the  bell  rings,  indicating  that  the  pan 
is  full.  The  notch  (B)  makes  it  possible  to 
take  the  device  off  when  emptving  the  pan. 

Contributed  by  EDWARD  KENNEDY. 


Simplicity  Is  Stamped  All  Over  This  Home- 
made Refrigerator  Drip-pan  Alarm.    It  Costs 
But  a  Few  Cents  to  Make  and  Will  Save 
Your  Carpets  and  Hard-wood  Floors. 


HINTS  ON  LABORATORY 
APPARATUS. 

By  Eugene  McGowan 

To  most  experimenters  chemistry  un- 
doubtedly proves  a  most  interesting  study. 
However  the  chief  fault  lies  in  the  fact 
that  things  mess  up  so  easily.  The  follow- 
ing is  intended  to  overcome  this  difficulty. 

First  of  all  the  laboratory  should  be  ar- 
ranged so  that  the  one  who  uses  the  room 
may  be  able  to  find  everything  he  wants. 

A  gross  of  empty  wooden  boxes,  12 
inches  x  8  inches  x  4  inches,  will  be  found 
convenient  for  keeping  dry  reagents  in. 

Labels  should  be  used  freely,  and  all  un- 
labelled  bottles  washed  out.  Paper  labels 
on  bottles  may  be  protected  by  a  coating  of 
paraffin  wax  varnish  or  shellac.  But  most 
bottles  should  have  some  label  in  the  sub- 
stance of  the  glass.  These  are  made  in  two 
forms.  Enamel  labels  are  melted  on  the 
glass.  They  last  well,  but  white  enamel  is 
not  always  distinct  when  white  crystals  are 
in  the  bottle.  Sand-blast  labels  are  made 
by  roughening  the  surface  of  the  glass  with 
a  jet  of  sand  driven  by  a  blast  of  air.  They 
ere  apt  to  be  indistinct  when  wet,  if  not 
made  with  a  really  rough  surface.  They 
can  be  made  more  distinct  by  rubbing  over 
with  crayon  or  chalk.  Sand  blast  labels 
cost  only  about  half  as  much  as  enamel 
labels. 

Retort  stands  should  be  firm  and  sub- 
stantial. The  sliding  collars  for  the  rings 
should  be  slotted  at  the  sides,  so  as  to  move 
easily ;  and  a  good  clamp  should  be  chosen 
with  well-made  screw  threads. 

Deflagrating  spoons  can  be  cleaned  by 
holding  the  cup  in  the  Bunsen  flame  for  a 
few  seconds. 


Bunsen  burners  occasionally  get  blocked 
by  some  molten  substance  falling  into  the 
inner  tube.  They  may  be  cleaned  by  wash- 
ing with  water.  After  washing  blow  thru 
the  burner  to  remove  any  drop  of  water 
which  may  clog  the  exit.  The  revolving 
tube  or  ring  should  be  frequently  turned, 
so  as  to  keep  it  in  order ;  otherwise  they 
get  jammed  and  it  is  impossible  to  change 
quickly  from  a  yellow  to  a  blue  flame. 

Balances  should  turn  with  much  less  than 
a  centigram.  Balances  with  steel  knife- 
edges,  if  protected  from  the  air  of  the  lab- 
oratory, will  remain  serviceable  for  years. 
Those  with  agate  edges  set  in  steel  are 
more  durable,  but  are  more  expensive. 
Weights  less  than  a  centigram  are  needless, 
and  cause  trouble  to  beginners.  More  ex- 
act weighing  can  always  be  done  by  watch- 
ing the  pointer,  if  the  weights  are  accurate. 

Management  of  mercury.  Mercury  is 
difficult  to  manage,  on  account  of  its  weight 
and  the  ease  with  which  it  picks  up  impuri- 
ties. Stone-ware  mortars  are  better  for 
holding  mercury  than  glass  beakers,  which 
easily  crack  when  set  down.  All  opera- 
tions with  mercury  should  be  conducted 
over  a  tray  or  on  a  table  with  a  groove 
around  the  edge. 

Dust  on  the  surface  of  mercury  may  be 
removed  by  allowing  the  mercury  to  run 
thru  a  dry  filter  paper  in  which  a  few  pin 
holes  have  been  made.  Or  the  mercury 
may  be  washed  in  a  current  of  water,  and 
then  past  thru  a  separating  funnel.  The 
little  moisture  on  the  surface  may  be  re- 
moved with  a  blotting  paper.  Many  metals 
easily  dissolve  in  mercury;  and  a  very  little 
tin  or  zinc  will  spoil  its  fluidity.  They  are 
best  removed  by  shaking  the  mercury  in  a 
bottle  with  a  little  nitric  acid;  the  tin  or 
zinc  will  then  dissolve,  leaving  the  mercury 
pure. 

A  few  words  of  caution  concerning  the 
care  of  reagent  bottles  are  in  place  here.  A 
good  reagent  bottle  must  have  its  stopper 
ground  to  fit  it,  and  this  stopper  will  not  fit 
any  other  bottle  you  may  have.  Conse- 
quently the  stoppers  should  never  be  inter- 
changed. Again,  the  stoppers  of  all  rea- 
gent bottles,  excepting  sulfuric  acid,  should 
be  paraffined,  otherwise  they  are  apt  to 
stick. 

Do  not  lay  down  the  cork  of  a  reagent 
bottle  while  pouring  out  a  solution,  as  the 
stoppers  may  become  changed.  Again,  no 
solution  but  the  one  corresponding  to  the 
name  on  the  bottle  should  ever  be  placed  in 
the  bottle. 

Another  important  item  is'  that  each  bot- 
tle shall  have  its  own  particular  place  on 
the  shelf,  and  always  be  put  in  its  place ; 
thus  the  amateur  chemist  will  know  exactly 
where  to  find  the  proper  reagent,  just  as  a 
printer  knows  where  to  find  the  letters  in 
his  case,  by  prearrangement. 


USE  FOR  AN  ATOMIZER. 

An  atomizer  is  a  handy  appliance  to  fur- 
nish a  draft  of  air  when  drying  precipitates 
or  evaporating  solvents  like  ether  or  chloro- 
form. The  drying  of  precipitates  and  cry- 
stals can  best  be  carried  out  when  same  is 
placed  on  a  blotter  to  help  absorb  the 
liquid. 


the  two  slates  to  some-one  (it  does  not 
matter  whom)  to  tie  with  a  string  or  seal 
all  around  with  sealing-wax.  After  a  few 
minutes  or  so,  the  slates  are  taken  apart 
and  Presto!  there  is  found  a  message  from 
the  "spirit  world"  written  with  the  chalk, 
which  was  placed  in  there  by  the 
"Medium." 

The  way  it's  done  is  this: 

The  chalk  is  of  special  formation;  it  is 
made  of  chalk  dust  mixed  with  iron-filings 
and  a  little  glue.  A  strong  (need  not  be 
very  big)  magnet  is  used  to  make  the  chalk 
move  and  write  the  message.  The 
"Medium"  located  the  chalk  by  tipping  the 
slates  to  one  corner  and  placing  the  mag- 
net under  it. 


"Spirit"  Slate  Writing  May  Be  Performed 
With  This  Simple  Apparatus.  The  Chalk 
Container  Could  Very  Well  Be  a  Small  Perfo- 
rated Ball  billed  With  Powdered  Chalk. 
The  Slates  Should  Bo  Held  Horizontally. 

This  works  better  in  the  dark  for  the 
simple  reason  that  the  people  will  not  notice 
the  magnet  and  its  use.  The  darker  the 
better. 

Contributed  by        GEORGE  PASTC. 


"SPIRIT"  SLATE-WRITING. 

Two  thin  slates  are  brought  forth  and 
offered  for  examination  by  the  audience. 
The  operator  then  places  in  between  the 
two  plates  a  small  piece  of  chalk  and  hands 


MAKING  THE  MOST  OF  A  LITTLE 
SPACE. 

It  is  most  discouraging  to  have  to 
spend  half-an-hour  finding  tools  and 
impedimenta  before  starting  an  hour's 
work  in  the  evening.  The  remedy  is  to 
have  a  place  for  everything,  and  keep 
everything  in  its  place.  Also,  keep  them  as 
compactly  as  possible.  A  good  deal  of 
extra  room  can  be  got  out  of  an  ordinary 
cupboard  by  the  exercise  of  a  little  inge- 
nuity. Things  not  often  required  should  be 
kept  on  the  top  shelf.  Perhaps  there  is 
still  some  space  to  spare.  Then  tack  a 
piece  of  cloth  or  a  large  handkerchief  in- 
side the  top  of  the  cupboard,  and  screw  in 
a  couple  of  brass  .crew  hooks  a  few  inches 
from  the  ends.  Sew  a  brass  ring  to  eacn 
of  the  free  corners  of  the  cloth  and  you 
have  a  sort  of  cradle  in  which  many  odd 
things  may  be  suspended  by  slipping  the 
rings  over  the  hooks. 

A  dozen  wooden  soap  or  sugar  boxes, 
stood  one  above  another  in  a  corner  of  the 
room,  preferably  in  a  recess,  will  do  duty 
for  a  cupboard.  Capital  shelves  can  be 
made  inside  the  boxes,  using  wood  from 
the  lids,  while  the  whole  structure  can  be 
effectually  disguised  during  the  daytime  by 
covering  it  with  a  piece  of  dark  colored 
material.  Extra  room  can  be  made  by  fix- 
ing hooks  to  the  outside  edges  of  the  boxes 
for  things  that  can  be  hung  up,  while  other 
odds  and  ends  can  be  dropt  into  cocoa 
tins  and  the  like  tacked  to  the  sides  of 
the  boxes. 

Contributed  by  H.  J.  GRAY. 
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ONE  of  the  most  important 
parts  of  the  antenna  sys- 
tem in  connection  with  air- 
plane radio  work  is  the 
antenna  reel.  Electrically, 
the  antenna  system  of  a  radio  trans- 
mitter consists  of  a  single  trailing 
wire  and  a  counterpoise.  The  an- 
tenna wire  is  lowered  from  the  air- 
plane during  flight  by  a  hand  reel 
and  trails  out  to  a  distance  of  about 
300  feet,  at  an  angle  of  20  degrees 
to  the  fuselage. 

The  antenna  reel,  as  illustrated  in 
Fig.  1,  is  so  designed  in  order  to 
stand  all  mechanical  and  electrical 
stresses  under  difficult  service  con- 
ditions. 

It  is  constructed  entirely  of  the 
highest  grade  insulating  material 
and  will  therefore  stand  the  high 
antenna  voltages  which  are  devel- 
oped by  the  high  power  of  the  trans- 
mitter without  leakage  and  danger 
to  the  operator. 

The  drum  of  the  reel  will  hold 
600  feet  of  stranded  phosfor  bronze 
or  other  antenna  cable,  i.e.,  if  one  antenna 
of  300  feet  of  wire  is  lost,  an  additional 
antenna  of  300  feet  is  still  available.  It  is 
provided  with  a  revolution  counter  as 
shown  in  figure  which  indicates  the  number 
of  turns  or  feet  of  antenna  wire  in  use. 

It  is  also  fitted  with  a  brake  or  locking 
device,  which  is  used  to  lock  the  drum 
when  the  reel  is  not  in  use.  This  brake 
may  also  be  used  to  control  the  speed  of 
the  unwinding.  The  antenna  wire  is  of 
tinned  copper,  and  has  a  breaking  strength 
of  400  pounds. 

To  prevent  chafing  and  breakage  of  the 
antenna  wire  near  the  weight  when  the 
antenna  is  reeled  in,  due  to  the  swinging 
of  the  weight,  a  stiff  phosfor  bronze  wire 
is  connected  between  the  antenna  wire  and 
the  swivel  hook.  A  swivel  hook  is  placed 
at  the  end  of  the  tail  wire  to  prevent  tpin- 
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Arrangement  of  Airplane  Antenna  Reel  On  Outside  of  Cockpit. 
The  Reel  Is  Self-locking  and  Also  Indicates  At  a  Glance  How 
Many  Feet  of  Aerial  Cable  the  Aviator  Has  Let  Out.  The 
Cable  Runs  Thru  a  Guide  Tube  As  Shown.  Thousands  of 
Sets  Like  Those  Shown  Were  Used  During  the  War. 

ning  of  the  weight  during  flight.  The 
weight  is  of  lead,  and  weighs  pounds. 
It  is  of  stream-line  form  to  reduce  wind 
resistance  to  a  minimum. 

The  insulators  used  are  of  trapezoidal 
shape  and  serve  the  purpose  of  insulating 
the  guide  tube  from  the  airplane.  The 
flattened  end  of  the  trapezoid  is  made  fast 
to  the  copper  tube ;  the  opposite  base  is 
made  fast  to  the  airplane  fuselage. 

To  prevent  sparking  or  grounding  of  the 
antenna  to  the  cowl  a  cowl  insulator  is 
used.  It  is  made  of  bakelized  canvas,  six 
inches  in  diameter,  with  holes  near  its 
perifery  for  lashing  to  the  cowl. 

When  installing  the  antenna  system  on  a 
'plane,  great  care  must  be  taken  to  provide 
sufficient  insulation  against  the  high  volt- 
ages developed  by  the  transmitter.  As  a 
rule,  the  antenna  reel  is  mounted  outside 


of  the  fuselage  on  the  right-hand 
side  of  the  plane,  as  here  shown. 
It  is  attached  to  two  vertical  pieces 
of  wood  which  are  lashed  to  the 
upper  main  and  seat  longerons. 
These  pieces  contain  holes  corre- 
sponding to  the  four  attachment  legs 
of  the  reels,  and  thru  which  these 
legs  extend  to  the  inside  of  the 
fuselage.  The  circular  bakelite  nuts, 
as  shown  in  figure,  secure  the  reel 
posts  to  these  uprights.  The  copper 
guide  tube  thru  which  the  antenna 
cable  slides  after  leaving  the  reel  is 
supported  beneath  and  rearward 
from  the  antenna  reel  at  an  angle 
of  about  20  degrees  to  the  fuselage. 
It  extends  6  inches  beneath  the 
fuselage,  and  is  separated  by  in- 
sulators. 

The  connection  between  the  an- 
tenna helix  on  the  set  and  the  an- 
tenna guide  tube  is  as  follows  :  The 
antenna  helix  is  connected  to  the 
lower  end  of  the  cowl  insulator  as 
shown  in  figure  by  rubber-covered 
cable.    The  cowl  insulator  is  con- 
nected with  the  antenna  guide  tube  by  means 
of  a  six-foot  length  of  0.180-inch  copper 
tubing.    The  antenna  wire  is  connected  to 
the  antenna  reel  by  means  of  a  hole  thru 
the  bakelite  shaft  on  which  the  handle  is 
fastened. 

When  properly  installed,  the  antenna 
system  should  cause  no  trouble.  The  an- 
tenna reel  may  safely  be  operated  while 
sending  and  is  without  doubt  one  of  the 
most  ingenious  and  novel  features  devel- 
oped in  airplane  radio  transmitters.  This 
type  of  antenna  reel  is  used  in  conjunction 
with  the  airplane  transmitter  described  in 
the  July  issue  of  the  Radio  Amateur  News. 

The  modern  practise  in  airplane  radio- 
telegraphy  and  telephony  calls  for  the  use 
of  two  antenna  cables,  let  out  from  either 
side  of  the  airplane.  These  cables  have 
weights  as  usual. 


View  Of  Indicator  Panel  of  Antenna  Reel  Device  Fitted  On  Airplanes.      Two  Sizes  of  Airplane  Antenna  Reels  Are  Here  Illustrated.    Note  the 
The  Length  of  Aerial  Let  Out  Is  Read  Off  Directly.  Heavy  Insulating  Support  Studs  by  Which  the  Device  Is  Supported. 
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B>y  GREENLEAF  WM1TTEER  FHCMAIRB 

SPECIALLY  WRITTEN  FOR  THE  "ELECTRICAL  EXPERIMENTER" 


IN  1874  Prof.  Ferdinand  Braun  dis- 
covered unilateral  conductivity  in  a 
number  of  the  natural  metallic  sulfids, 
such  as  pyrite,  galena  and  ehalcopy- 
rite  His  observations  were  limited 
to  the  application  of  battery  current  to 
metallic  contacts  on  the  minerals,  and  he 
noted  that  a  materially  larger  current 
would  flow  in  one  direction  than  in  the 
other.  Five  years  later,  in  1879,  Prof.  D. 
E.  Hughes,  while  experimenting  with  a 
carbon  microphone,  discovered  that  it  was 
affected  by  a  distant  spark  discharge,  altho 
there  was  no  wire  connection  between  the 
circuits.  Altho  Prof.  Hughes  did  not  pub- 
lish an  account  of  his  experiments  until 
1899,  he  exhibited  his  apparatus  in  opera- 
tion, over  distances  as  great  as  1,500  feet, 
to  many  of  the  prominent  English  phy- 
sicists, including  Preece,  Crookes,  Stokes 
and  Dewar.  A  glance  at  the  circuit  em- 
ployed by  Prof.  Hughes  in  1879  will  show 
that  he  had  the  principal  elements  of  the 


Hughes  1879  Detector  System.  B  Is  the 
Transmitting  Battery,  C  an  Inductance  Coil, 
1  a  Mechanically  Operated  Interrupter  and  E 
a  Ground  Connection.  W  is  the  Receiving 
Aerial,  M  a  Carbon  Microphone,  T  a  Tele- 
phone Receiver  and  E1  a  Ground  Connection. 
Hughes  Discovered  that  the  Carbon  Micro- 
phone Was  Affected  by  a  Distant  Spark 
Discharge.    Fig.  1. 

system  re-discovered  by  Marconi  in  1895. 
Undoubtedly,  if  Prof.  Hughes  had  had 
proper  encouragement  at  the  time,  he  would 
not  only  have  anticipated  Hertz  in  the 
discovery  of  electric  waves,  but  also  Mar- 
coni, in  their  wonderful  application  to 
Radio-telegraphy,  and  so  have  altered  con- 
siderably the  course  of  scientific  history. 
Our  immediate  interest  in  Prof.  Hughes' 
work  is,  however,  his  detector.  As  my  il- 
lustration shows,  it  consists  of  a  micro- 
phonic contact,  directly  connected  to  a  tele- 


Dr.  Greenleaf  Whittier  Pickard,  Inventor  of 
the  Crystal  Rectifying  Detector.  He  is  Well- 
known  as  an  Electrical,  Telephone,  and  Radio 
Engineer  and  Has  Taken  Out  Numerous 
Wireless  and  Other  Patents.  He  Has  Tested 
31,250  Crystal  Detector  Combinations. 

phone  receiver,  and  without  local  battery. 
It  is  the  germ  of  the  crystal  detector. 

The  Coherer 

In  1898,  when  my  work  in  Radio-com- 
munication began,  there  was  but  one  detec- 
tor— the  coherer.  To  the  early  workers  in 
this  field,  the  coherer  was  the  bete  noir  of 
radio-telegraphy ;  the  principal  obstacle  to 


FEW  inventions  in  radio  have  been  made 
which  proved  of  such  tremendous  importance 
to  the  young  art  than  the  Crystal  Detector, 
invented  by  Dr.  Greenleaf  Whittier  Pickard.  In 
the  olden  days  of  the  coherer,  when  we  were 
still  groping  in  the  dark,  only  comparatively 
small  distances  could  be  bridged.  The  invention 
of  the  Crystal  Detector  may  be  said  to  have 
opened  up  an  entirely  new  era  in  radio,  for 
with  the  coming  of  this  detector  great  distances 
were  easily  bridged  and  almost  perfect  com- 
munication was  possible  at  all  times.  "Wireless" 
had  arrived. 

But  you  will  want'to  read  the  story  of  how  Dr. 
Pickard  invented  the  Crystal  Detector  yourself. 
It  is  a  historical  classic  We  promise  you 
twenty  minutes  of  most  unusual  as  well  as  in- 
structive reading. — EDITOR. 


Early   "Carbon-Steel"    Microphone  Detector 
Used  by  the  Author  in  1902  at  the  Cape  May, 
N.  J.,  Wireless  Station. 


assured  and  speedy  communication  with- 
out wires.  Despite  its  unpleasant  idiosyn- 
crasies, the  coherer  had  our  deep  respect, 
first  because  it  was  the  only  thing  then 
known  which  worked,  and  second  because 
of  its  supposed  extreme  sensitiveness  to 
electrical  oscillations.  In  the  absence  of 
any  quantitative  measurements,  it  was  gen- 
erally assumed  that  the  received  energy  in 
radio-communication  was  so  infinitesimal 
as  to  absolutely  preclude  its  measurement 
or  even  detection  by  ordinary  means,  such 
as  galvanometers  or  telephones,  even  if 
by  some  means  it  could  be  converted  «nto 
a  form  suitable  for  these  instruments. 
Altho  in  some  of  the  early  laboratory  work 
with  electrical  waves  various  forms  of 
thermo-couples  and  bolometers  were  used, 
the  practical  workers  never  considered 
these  as  possibilities  in  actual  radio-tele- 
graphy, because  of  the  supposed  extremely 
minute  character  of  the  received  currents, 


to  which  such  a  device  as  the  coherer  could 
alone  respond.  In  common  with  the  other 
workers  at  that  time,  I  held  the  same  view 
of  radio  reception,  and  spent  much  time  in 
attempts  to  improve  the  coherer  as  to  regu- 
larity of  action. 

The  Microphone  Detector. 

Much  of  the  trouble  in  coherer  working 
arose  from  the  adjustments  of  the  coherer 
adjuncts,  the  relay-tappcr-recorder  trio. 
Realizing  this,  in  the  latter  part  of  1899 
I  began  experiments  with  a  single  contact 
coherer,  in  series  with  a  battery  and  tele- 
phone receiver.  I  soon  found,  as  several 
others  did  at  about  the  same  time,  that  a 
simple  carbon  steel  microphone  consisting 
of  a  sewing  needle  resting  lightly  ag'iinst 
a  carbon  block,  in  series  with  a  cell  or  two 
of  dry  battery  and  a  telephone  receiver, 
formed  a  most  effective  detector,  exceeding 
the  coherer  in  sensitiveness,  speed  of  work- 
ing and  reliability.  And,  best  of  all,  I 
found  that  this  combination  permitted  a 


The  "Silicon"  Detector — A  Good  Old  Stand- 
by of  All  Radio  Operators.  Invented  by  Dr. 
Pickard  at  an  Early  Date.  It  Involved  a 
Sharp  Metal  Point  in  Spring  Contact  With 
a  Piece  of  Fused  Silicon. 

considerable  degree  of  discrimination  be- 
tween Morse  signals  and  static,  which  was 
not  possest  at  all  by  the  coherer-relay- 
tapper-recorder  combination.  All  was  fish 
that  came  to  the  coherer  net,  and  the 
recorder  wrote  down  dot  and  dash  com- 
binations quite  impartially  for  legitimate 
signals,  static  disturbances,  a  slipping 
trolley  several  blocks  away  and  even  the 
turning  on  and  off  of  electric  lights  in 
the  building.  Translation  of  the  tape  fre- 
quently required  a  brilliant  "imagination!" 
Altho  the  microphone  detector  was  a 
{Continued  on  page  360) 


Cryslal  cup 


Dr.  Pickard's  "Micrometer  Adjustment"  De- 
tector.   Can  be  Used  With  Any  Crystal  and 
the   Cup   Adjusted    With    Precision    in  Any 
Direction  While  in  Use. 
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RADIO-TELEPHONY  has  been  be- 
fore the  public  so  frequently  of  late 
that  an  article  describing  the  mod- 
-  ern  scientific  apparatus  that  has 
made  it  possible  would  not  go  amiss, 
it  is  believed.  No  one  man  can  claim  the 
credit  for  discovering  "radio-telephony," 
but  electromagnetic  waves  of  so-called 
"radio"  frequency  were  first  intentionally 
produced  and  studied  by  Hertz  who  was 
guided  by  the  electromagnetic  equations  de- 
duced by  Maxwell,  constructed  some 
twenty    years    earlier.     The    first  radio 


a  local  power  company  and  brought  b3' 
underground  cable  to  the  station. 

Alternating  current  was  used  for  heat- 
ing the  filament  and  any  possibility  of  the 
superposition  of  a  60  or  120  cycle  note,  due 
to  the  frequency  of  this  current,  was  eli- 
minated by  the  use  of  a  special  scheme  of 
connections.  Between  the  plate  and  the 
filament  of  the  power  tube  a  constant  volt- 
age of  about  500  volts  was  imprest.  It 
was  obtained  from  one  of  the  motor  gen- 
erators used  by  the  Navy  in  operating  the 
large  Poulsen  arc,  with  which  they  were 


Battleship  Radio-telephone  Set — Schematic  Circuit  Diagram.    Showing  Microphone  Modula- 
tor Circuit,  Talking  Key,  etc.    Note  How  the  Vacuum  Bulbs  are  Connected  on  Parallel. 


telegraphic  outfit  was  produced  by  Hertz, 
and  improved  by  the  discovery  of  the 
coherer  by  Brown,  and  of  the  invention  of 
the  present  form  of  antennae  first  by  Tesla. 
followed  by  Marconi,  which  allows  the 
radiation  of  large  power  by  long  waves. 

At  an  early  date  it  was  realized  that  a 
crystal  detector  in  combination  with  a  tele- 
phone would  produce  in  the  telephone,  cur- 
rents whose  amplitudes  varied  approxi- 
mately as  the  amplitudes  of  the  received 
high  frequency  wave,  and  consequently  if 
the  amplitude  of  this  wave  could  be  varied 
at  the  transmitting  station  in  accordance 
with  speech,  radio  telephony  would  be 
possible. 

The  receiving  apparatus  was  therefore  in 
existence  and  all  that  was  necessary  was  a 
means  of  varying  the  amplitude  of  the 
transmitting  wave.  In  regular  wire 
telephony,  the  amplitude  is  so  varied  by 
microphones,  and  of  course  this  device  was 
at  once  applied  to  radio-telephony.  The 
great  trouble  lay,  however,  in  the  fact  that 
microphones,  even  when  especially  designed, 
cannot  easily  be  made  to  carry  large  cur- 
rents and  still  function  properly.  Because 
of  this  handicap,  numerous  voice-operated 
resistance-varying  devices  appeared.  Using 
methods  of  this  kind,  considerable  success 
was  obtained,  and  in  1912  Vanni  succeeded 
in  telephoning  1,000  kilometers. 

During  the  years  of  1912  to  1914,  a  great 
deal  of  research  work  was  carried  on  in 
connection  with  the  use  of  the  audion  in 
radio-telephony,  and  in  1914  it  was  decided 
that  the  apparatus  was  sufficiently  de- 
veloped to  warrant  an  attempt  at  long  range 
wireless  telephony.  These  tests  were  so 
successful,  that  the  Navy  Department 
erected  an  experimental  station  at  Arling- 
ton, Va.  The  type  of  power  bulb  used 
is  shown  in  Fig.  1.  The  current,  by  which 
the  filaments  were  heated,  was  supplied  b" 


then  transmitting  to  Darien  and  other  re- 
mote points. 

The  immense  racks  containing  the  power 
tubes  are  shown  in  Fig.  2.  At  the  left  in 
this  figure  is  the  remote  control  for  oper- 
ating the  motor  generator  set  in  the  main 
Navy  radio  station  at  Arlington,  and  also 
for  metering  the  currents  used  for  lighting 
the  plant  and  other  such  auxiliary  purposes. 

The  first  opportunity  to  demonstrate  the 
use  of  wireless  telephony  in  war  was  pre- 
sented early  in  1916.  After  several  trials 
and  experiments,  the  first  radio  telephone 


set  installed  on  a  battleship  was  placed  ori 
the  U.  S.  S.  New  Hampshire.  This  set  dif- 
fered from  the  one  in  Arlington  only  in 
size.  The  set  was  installed  on  the  lower 
bridge  deck,  and  the  telephone  transmitter 
and  receiver  were  mounted  on  the  bridge 
itself.  This  allowed  the  captain,  while  on 
the  bridge,  to  converse  without  leaving  his 
post. 

After  many  successful  trials,  it  was  de- 
cided to  install  two  experimental  sets  on 
other  battleships  and  give  the  operating- 
staff  an  opportunity  to  investigate  and  cri- 
ticize them.  These  sets  were  installed  on 
the  battleships  Arkansas  and  Florida  at 
Guantanamo,  Cuba,  the  first  part  of  Feb- 
ruary, 1916.  It  was  found  entirely  prac- 
ticable to  hold  a  two-way  conversation  be- 
tween vessels  over  30  miles  apart.  There 
is  no  reason  to  think  that  this  was  the  limit 
of  communication  as  some  of  these  con- 
versations were  overheard  in  Jamaica,  a 
distance  of  175  miles.  No  attempt  was 
made  for  range  as  that  was  not  the  object 
in  building  these  sets. 

Each  set  consisted  of  a  transmitting  and 
receiving  set  complete  with  motor-gene- 
rators. An  extension  circuit  was  provided 
so  as  to  allow  placing  a  hand  set  in  the 
captain's  cabin.  The  normal  position  of 
the  antennae  was  connected  to  the  receiv- 
ing set  in  order  to  hear  incoming  signals. 
When  it  was  desired  to  talk,  a  push  but- 
ton operated  a  solenoid  switch  which  con- 
nected the  antennae  to  the  transmitting  set 
and  started  the  motor-generator.  This 
operation  consumed  only  a  fraction  of  a 
second.  The  wave  length  range  of  this  set 
was  from  600  to  1,200  meters.  The  com- 
plete circuit  is  shown  in  Fig.  3. 

The  greatest  success  with  radio-tele- 
phony has  been  accomplisht  in  connection 
with  military  work  in  the  air.  On  May 
22,  1917,  Major  General  Squier,  Chief  Sig- 
nal Officer  of  the  Army,  called  a  confer- 
ence at  Washington  to  consider  the  feasi- 
bility of  intercommunication  between  air- 
planes while  in  flight  by  means  of  radio- 
telephony.  There  were  present  at  this  con- 
ference, besides  General  Squier,  Colonel 
Rees,  of  the  Royal  Flying  Crops  of  Great 
Britain,  Captain,  now  Colonel,  C.  C.  Culver, 
of  the  Signal  Corps,  and  Major,  later  Lieut. 
Colonel,  F.  B.  Jewett,  and  Captain,  later 
Major,  E.  B.  Craft,  who  had  been  assigned 

(Continued  on  page  369) 
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Schematic   Circuit — Airplane  Wireless  Telephone  Set,   U.   S.   Signal   Corps — Type  SCR-68. 
Transmitting  and  Receiving  Circuits  Are  Shown.  "X"  Indicates  the  Clever  Vacuum  Bulb 
Regulator  for  Maintaining  the  Dynamo  Voltage  Constant. 
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AMERICAN  WIRELESS  TELEPHONE  APPARATUS  DEVELOPED  AND  USED  DURING  THE  WAR. 

Fig.  1 — Type  of  Vacuum  Tube  Oscillator  Used  in  Long  Distance  Radio  Telephone  Work.  Fig  2 — Remarkable  View  Showing  the  Vacuum 
Tube  Rack  in  the  Radio  Experimental  Station  at  Arlington,  Va.  Note  the  Large  Number  of  Rheostat  Regulators  for  Controlling  the  Filament 
Currents  of  the  Various  Tubes.  Several  Hundred  Tubes  Were  Available  in  This  Laboratory,  Any  One  or  All  of  Which  Could  Be  Used  at 
One  Time.  Fig.  4 — Front  View  of  Transmitting  and  Receiving  Set  Used  for  Wireless  Telephony  by  the  U.  S.  Signal  Corps.  The  Vacuum 
Tubes  Are  Safely  Enclosed  Within  the  Cabinet,  and  Their  Degree  of  Luminosity  Is  Visible  Thru  the  Oval  Glass  Windows  in  the  Upper 
Right  Hand  Corner  in  the  Panel.  Fig.  5 — This  Shows  the  Complete  Radio  Telephone  Equipment  for  Two-Place  Airplane  Service.  Note 
the  Two  Helmets  Fitted  With  Wireless  Receivers  and  the  Breast-Plate  Transmitters,  Specially  Designed  to  Shut  Out  Noises  From  the 
Engine.  The  Wind-Driven  Generator  Is  Shown  at  the  Left.  Fig.  6 — View  of  Wind-Driven  Radio-Telephone  Generator  with  Stream-line 
Cover  Removed,  Showing  Vacuum  Tube  Which  Regulates  the  Voltage  and  Keeps  It  Constant  at  All  Speeds, — an  Extremely  Clever  Invention 
Due  to  an  American  Engineer.  Fig.  8 — An  Assembled  View  of  Various  Apparata  That  Go  to  Make  Up  a  Standard  "Submarine  Chaser" 
Radiophone  Equipment.  A  Loud-Speaking  Receiver  Is  Connected  to  a  Three-Stage  Vacuum  Tube  Amplifier.  Fig.  9 — This  View  Shows 
the  "Submarine  Chaser"  Type  of  Transmitting  and  Receiving  Set  for  Radiophony.  Fig.  10 — Shows  One  of  the  Gigantic  Antenna  Tuning 
Transformers  at  the  Radio  Experimental  Station,  Arlington,  Va.  The  Secondary  of  the  Tuning  Transformer  Is  Moved  In  and  Out  of  the 
Primary,  by  Means  of  Cables  Which  Run  to  Control  Wheels  in  the  Apparata  Room.  Some  of  the  Most  Important  Radio-Telephone  and 
Telegraph  Researches  Carried  Out  During  the  War  Were  Performed  at  This  High  Power  Government  Wireless  Station. 
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SEVERAL  freaks  and  dreams  of 
radio  experimenters  before  the  war 
have  been  realized  in  a  device  de- 
veloped by  the  writer,  in  connection 
with  the  4th  Naval  District.  Not 
only  does  the  device  eliminate  a  large 
amount  of  interference  from  other  sta- 
tions of  the  same  wave  length,  but  like  the 
Rogers    underground    system,  eliminates 


The   Author  and   One   of   His    Loop  Aerial 
Radio  Receiving  Sets. 

static  as  well,  and  being  in  a  highly  con- 
centrated form  it  brings  the  outfit  within 
the  reach  of  the  Radio  Amateur.  It  is 
specially  useful  for  the  city  wireless  "Bug" 
who  has  limited  space  or  a  fussy  landlord 


to  contend  with.  It  is  no  longer  necessary 
to  put  poles  on  some  high  building,  string 
aerials  over  large  areas  of  ground  nor 
even  to  tap  an  old  'phone  line.  The  dream 
of  the  experimenter  that  some  day  he 
might  put  a  nail  in  a  flower  pot  for  a 
ground  and  run  a  wire  to  a  nail  on  the 
wall  of  his  room  is  eclipsed  and  now  the 
camper  or  tourist  can  pack  a  grip  and  be 
sure  of  always  being  in  radio  touch  with 
the  world. 

Many  operators  will  recall  how  it  was 
easier  to  get  certain  stations  when  the 
aerial  was  disconnected  from  the  set. 
This  freak  (?)  set  the  writer  and  his 
friend,  Mr.  T.  Appleby,  to  work  to  solve 
the  problem  of  receiving  regularly  without 
an  aerial  and  their  results  were  put  at  the 
disposal  of  the  government  with  the  de- 
claration of  hostilities,  and  is  only  now 
being  made  public.  Mr.  (now  Lieut.)  Ap- 
pleby discovered  that  the  device  had  a 
strong  directional  effect.  Later  the  writer 
concentrated  the  apparatus  and  discovered 
the  way  to  eliminate  static  as  well. 

The  extreme  simplicity  of  the  outfit  is 
one  of  its  most  striking  features.  In  fact 
the  amateur  has  all  the  parts  needed  and 
early  systems  employed  very  much  the 
same  features  but  on  a  large  scale.  A  loop 
of  wire  of  proper  proportions,  a  detector 
(a  vacuum  tube  is  most  sensitive  but  not 
necessary),  a  pair  of  'phones,  the  proper 
connections,  and  there  you  are.  In  the 
photograph  may  be  seen  a  set  in  operation 
receiving  on  2,500  meters  wave  length. 
Fig.  2  shows  the  receiving  hook-up  em- 
ployed. As  stated  before  there  is  a  decid- 
ed directional  effect  and  if  the  loop  is 
mounted  in  a  vertical  plane  and  rotated 
around  a  vertical  axis,  a  remarkable  fact 
is  noticed.  For  example,  suppose  Fig.  5 
to  be  taken  as  the  circle  described  by  the 
loop.    Now  if  the  signal  is  coming  from  a 


point  along  a  line  210°  from  North,  then 
if  the  end  of  the  loop  connected  to  the 


Some  of  the  Author's   Loop   Antennae.  A 
Small  Aerial  of  This  Type  Has  Picked  Up 
Messages  From  Stations  200  Miles  Away. 


grid  of  the  audion  or  v.  t.  moves  from  A 
to  B,  there  will  be  an  increase  and  then 
a  decrease  in  the  intensity  of  the  signal; 
(Continued  on  page  362) 
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Various  Hook-ups  of  Prof.  Knoll's  Radio  Receiving  Apparatus  Involving  Loop  Antennae.    The  Lower  Circle  Diagrams  Show  the  Relative 

Activities  of  the  Loop  Antennae. 
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TO  begin  with,  let  it  be  known  that 
the  author  spent  sixteen  long, 
weary  months  with  the  United 
States  Destroyer  flotilla  based  ill 
Queenstown,  Ireland,  and  therefore 
feels  competent  to  write  the  following  few 
remarks. 

The  American  destroyers  arrived  in 
Queenstown,  Ireland,  on  the  fourth  day  of 
'May,  1917,  after  a  ten-day  trip  across  the 
Atlantic,  during  which  time  our  radio  trans- 
mitting apparatus  was  not  used  more  than 
three  or  four  times.  You  see,  when  we  left 
the  States  we  had  no  idea  of  what  we  were 
going  into.  Our  idea  of  the  German  sub- 
marine question  had  been  entirely  derived 
from  reading  the  newspapers.  Conse- 
quently, we  imagined  that  we  would  see  a 
dozen  or  so  a  day,  and  that  when  a  mer- 


B>y  A.  M.  WHEDOM 
A  IRsvdao  Operator's 

SsraM  ttlbe  TLJ«=r 


varied  from  twenty-seven  to  thirty-four, 
and  to  come  down  to  sweet  sixteen,  once 
again  meant  hard  work ! 

But  gradually,  as  we  operated  with  them, 
their  receiving  speed  increased,  and  like- 
wise did  their  transmitting  speed,  and  again 
our  troubles  were  increased.  Very  few  of 
you,  probably,  have  ever  heard  a  "Limy" 
spark  in  action,  but  most  of  you  are  fairly 
familiar  with  the  sound  of  a  low  frequency 
buzz-saw,  and  believe  one  who  knows,  there 
is  not  enough  difference  between  them  to 
be  happy   about.     And  then,   when  they 


The  English  are  not  renowned  for  their 
quick  perception.  We  found  that  fact  out 
to  our  sorrow.  Altho  "playing  flats"  (un- 
authorized conversation)  is  not  permitted 
in  either  Navy,  there  are  times  when  it  is 
necessary  to  talk  to  the  other  fellow  about 
a  message,  or  on  similar  subjects.  Of 
.course,  such  conversation  must  necessarily 
be  as  short  as  possible.  In  the  U.  S.  Navy 
every  word  is  abbreviated  in  this  unofficial 
conversation.  For  instance,  one  operator 
wants  to  ask  another  "What  is  the  check 
on  message  number  one?"  It  would  be 
transmitted:  "Wht  ck  msg  one."  After  the 
answer  would  come  "Tks"  for  "Thanks." 

There  was  an  occasion  when  my  ship, 
the  U.  S.  S.  Conyngham  was  in  company 
with  the  H.  M.  S.  Snowdrop,  a  boat  of  the 
"sloop"   type,  developed   during  the  war. 


A    "Lime-Juicer"    (English    Sailor)  Radio 
Operator    Trying    to    Decipher    What  the 
Blankty- Blank    the    Yank's    Code  Message 
Means. 

chantship  used  her  radio,  several  sub- 
marines got  her  position  by  a  direction- 
finder, and  sallied  forth  to  attack  her. 
Naturally,  we  were  very  quiet  with  our  own 
radio  instruments,  and  were  terribly  dis- 
appointed when  we  reached  port  without 
seeing  a  single  "sub." 

When  we  reached  Queenstown,  the 
British  Admiralty  Authorities  came  aboard 
to  look  us  over  and  to  hold  a  conference 
with  our  officers.  One  of  the  results  of 
the  conference  was  the  determination  to 
use  the  British  method  of  radio-communi- 
cation. They  called  it  W/T  (Wireless 
Telegraph).  Of  course,  the  code  was  the 
same,  but  there  the  resemblance  between 
the  two  systems  ended.  And  perhaps  you 
think  it  was  easy  to  forget,  after  years 
of  thoro  training,  the  things  that  came  as 
second  nature  to  us  and  to  substitute  ab- 
solutely new  stuff — it  was  not  very  simple. 

And  when  it  came  to  working  with  the 
"Limy"  (British)  ships  and  stations — my, 
my!  They  sent  iat  the  terrific  speed  of  six- 
teen to  twenty  words  per  minute.  Twenty 
words  was  their  high  speed  limit.  The 
American  operators  who  first  went  over 
there  were  all  picked  men,  and  their  speed 


Don't  Look  at  this  Scene  too  Long  or  You'll 
Get  Seasick.    It  Represents  What  the  Radio 
Room  on  a   "Destroyer"   Looks   Like   In  a 
Heavy  Sea. 

started  to  speed  up  on  a  spark  like  that — ■ 
can  you  imagine  it? 

Another  trifling  (?)  detail  (?)  that 
bothered  us  was  the  fact  that  everybody 
and  everything  dashed  off  on  the  one  wave 
length — 600  meters.  And  altho  there  was 
an  order  out  to  the  effect  that  radio  work 
was  to  be  reduced  to  a  minimum,  very 
few  people  ever  took  any  notice  of  it. 
Consequently,  in  the  Irish  Sea  there  was 
an  awful  mixup,  for  on  the  English  coast 
there  are  Liverpool,  Fishguard  and  Land's 
End.  Opposite  them,  a  few  miles  away  on 
the  Irish  coast,  there  are  Belfast,  Dublin 
and  Queenstown,  and  when  all  of  these 
stations  are  trying  to  work  on  the  same 
wave  length,  to  say  nothing  of  all  the  ships 
in  the  Irish  Sea,  there  is,  to  say  the  least, 
a  little  interference.  But  as  the  English 
boats  are  not  equipt  with  an  efficient  wave 
changer,  as  are  all  our  boats,  nothing  was 
ever  done  about  it.  Gradually  the  problem 
resolved  itself  into  the  equation:  "The  guy 
with  the  most  power  wins,"  for  nobody 
would  ever  keep  quiet  long  enough  to  let 
the  other  fellow  work.  There  was  a  time 
when  I,  personally,  had  a  message  to  send 
to  Liverpool.   It  took  5  K.  W.  for  100  miles. 


The  Radio  Room  on  the  "Destroyer"  Had  a 
Leaky  Ventilator  in  the  Roof.    What  Didn't 
Happen  in  Those  Two  Awful  Days  Off  Brest, 
France, — COULDN'T. 

My  sending  set  wasn't  working  any  too 
well,  but  as  I  had  a  long  message  to  send 
him,  I  decided  to  make  a  try  at  it.  So  I 
opened  up  and  started.  Very  shortly  I 
began  to  miss  sparks,  so  I  signalled  over 
"ST  BI  5  TRANS  BRKN  DWN,"  mean- 
ing "Stand  by  for  five  minutes.  My  trans- 
mitter is  broken  down."  There  was  com- 
plete silence  for  a  few  seconds,  while  he 
tried  to  puzzle  it  out.  Then  he  came  back 
with  a  great  big  question  mark.  I  thought 
it  possible  that  I  had  been  a  trifle  speedy 
for  him,  so  I  made  a  hasty  connection 
and  sent  it  again,  more  slowly.  More 
silence.  Then  more  question  marks.  By 
that  time  I  had  fixt  my  set  up,  and  was 
just  about  to  start  in  on  friend  "lime- 
juicer"  with  the  message,  when  he  came 
across  with  the  conventional  signal  for 
"Your  Morse  is  unreadable.  Put  a  com- 
petent W/T  operator  on  watch."  That  was 
all  the  thanks  I  got  for  trying  to  tell  him 
to  wait  a  minute. 

There  may  be  some  of  you  who  think 
that  radio  in  the  Navy  is  a  soft  job.  Well, 
it  is — on  a  decent  sized  ship  that  knows 
enough  not  to  roll  and  pitch  all  the  time. 
{Continued  on  page  367) 
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(Author  of  "How  to  Finance  and  Manufacture  a  Patent") 


a  FTER   many   years    of    careful  re- 
/\     search   into   the  mysteries   of  the 
/-%    human    mind    psychologists  have 
1    \  concluded  that  every  normal  person 
is  an  inventor  by  nature,  having 
inventive  faculties  to  a  certain  degree. 


CLEAN  KNIFE.  FORK  AND  SPOON  DISPENSER 


The  Automatic  Restaurant  Is  a  Clean  Place 
To  Eat,  Isn't  It?  But  Why  Must  We  Allow 
People  With  Dirty  Hands  To  Fumble  Around 
In  the  Spoon,  Knife  and  Fork  Receptacle? 
Why  Not  Invent  a  "Dispenser"  for  the  "Eat- 
ing Tools?" 

Many  have  developed  these  talents 
further  than  others,  but  the  fact  that  we 
are  all  inventors  naturally  is  of  great  im- 
portance to  every  one  aspiring  to  create 
something  of  value  to  mankind  and  them- 
selves. While  we  are  assured  that  each 
individual  is  capable  of  creating,  improv- 
ing and  originating  new  and  useful  things, 
yet  most  of  us  find  considerable  difficulty 
in  deciding  upon  the  best  and  surest  course 
to  pursue  in  order  to  develop  our  inven- 
tive qualities  to  a  point  of  efficiency  neces- 
sary to  cash  our  ideas  for  their  full  worth. 

Inventive  ability  is  simply  the  power  of 
close  observation,  scrutiny,  imagination  and 
analyzation  of  material  things  as  they  exist 
with  the  way  they  might  be  made  to  exist, 
if  constructed  in  a  different  form.  All 
things  have  at  some  time  or  other  been  the 
result  of  some  dreamer's  or  some  thinker's 
imagination  and — observation  crystallized 
into  a  mental  picture,  then  developed  until 
it  has  merged  into  actual  form,  a  complete, 
improved  article  of  practical  worth. 

The  practise  of  observation,  imagination. 


DISAPPEARING  CLOTHES 
COMPARTMENT 


Why  Can't  We  Go  to  the  Theatre  and  Find  a 
Clothes  Compartment  in  the  Back  of  the  Seat 
That  Disappears  Into  the  Basement  When 
You  Sit  Down?    Nobody  Ever  Thought  of  It! 


constructive  investigation  and  analyzation 
will  develop  this  inventive  ability  and  in 
time  make  it  both  perfect  and  prolific.  But 
there  are  certain  proven  ways  that  help 
this  development  more  than  others.  Idle 
curiosity  over  things  will  not  promote  the 
inventive  training  and  is  not  constructive 
observation  or  investigation.  Investigation, 
observation  and  analyzation  must  be  done 
systematically  and  with  a  sincere  aim  in 
view.  There  must  be  a  serious  desire  for 
betterment  and  improvement  in  mind  to 
find  that  improvement  or  invention  worth 
while. 

The  great  revolutionary  inventions  are 
few  and  far  between,  but  when  they  do 
appear  it  is  evident  that  some  sincere  mind 
has  striven  to  create  a  working  device  of 
his  mental  picture  which  was  undoubtedly 
conceived  by  a  fervent  desire  to  produce 
an  improvement  over  unsatisfactory  con- 
ditions as  they  were  in  the  time  of  the 
conception.  Or  probably  it  was  the  aspira- 
tion to  give  the  world  a  device  that  would 
save  unnecessary  labor,  prolong  life,  or  im- 
prove commercial  intercourse  for  big  busi- 
ness. ■  However,  it  is  establisht  that  to 
originate  or  create  improvements  of  value, 
one  must  train  his  mind  and  imagination 
to  picture  things  as  they  should  be  and 
then  stick  to  his  mental  idea  until  it  suc- 
cessfully matures  into  a  practical  device  of 
certain  operation. 

There  are  numerous  examples  of  inven- 
tive development  but  for  illustration  we 
will  consider  only  a  few.  Elias  Howe  first 
observed  the  pressing  need  for  a  machine 
to  do  the  tedious  labor  of  sewing  that  in 
his  day  was  entirely  done  by  hand.  After 
observation  came  investigation  of  his  idea, 
then  a  mental  picture  or  imagination  of  a 
machine  capable  of  producing  the  desired 
result,  then  came  analyzation  of  mechanical 
movements  necessary  to  replace  the  human 
hand,  and  finally  after  years  of  discourag- 
ing effort  he  succeeded  in  designing  and 
perfecting  a  model  that  not  only  did  what 
the  human  hand  would  do  but  did  it  in  one- 
fifth  the  time.  It  took  Howe  years  to  per- 
fect his  first  machine  mainly  because  in 
those  days  the  art  of  mechanics  was  only 
in  its  infancy,  which  necessitated  his  work- 
ing out  of  every  mechanical  detail.  Today 
it  is  far  easier  for  the  inventor.  He  can 
conceive  the  idea,  sketch  plain  plans  and 
drawings  and  secure  assistance  to  perfect 
the  mechanical  details.  There  are  more 
and  greater  opportunities  to  become  in- 
ventors today  than  ever.  There  is  more 
money  to  be  made  and  quicker.  Elias 
Howe  did  not  labor  in  vain  as  his  invention 
made  nearly  two  million  dollars  in  royal- 
ties. 

The  incident  of  the  hair  pin  and  how 
its  inventor  observed  his  wife  bending  a 
straight  hair  pin  to  prevent  it  from  coming 
out  of  the  hair  is  a  much  hackneyed  ex- 
perience. But  only  recently  an  alert  young 
man  in  Chicago  conceived  the  idea  of  plac- 
ing a  hump  in  the  neck  of  the  old-fash- 
ioned hair  pin  to  prevent  it  from  coming 
out  of  the  hair.  A  patent  was  obtained 
upon  this  extremely  simple  idea,  they  were 
offered  to  the  feminine  public  in  attractive 
packages  and  now  sell  by  the  millions.  To 
date  the  inventor  has  made  hundreds  of 
thousands  out  of  his  simple  little  improve- 
ment, which  only  goes  to  prove  that  noth- 
ing is  too  small  or  too  simple  for  our 
consideration  and  observation,  if  we  would 
become  successful  inventors. 

The  simple  ideas  are,  as  a  rule,  more 
prolific  and  prevent  infringement  to  a 
greater  degree.  After  an  idea  is  received 
the  inventor  should  strive  to  picture  it  in 


the  simplest  possible  form.  Simplicity  in 
invention  is  the  secret  of  patent  success. 

There  are  five  distinct  ways  in  which 
the  mind  receives  inventive  ideas,  namely 
thru  the  five  human  or  physical  senses; 
sight,  taste,  smell,  feeling  and  hearing.  A 


DOOR  H, 
SWITCH 
OPERATED 
BY  CAR: 


Why  Not  Invent  a  Simple  and  Reliable 
Garage  Door  Opener?  Thousands  of  Auto- 
ists  Everywhere  Will  Not  Only  Bless  You  for 
It,  But  Will  Buy  Them  by  the  Hundred.  But 
It  Must  Be  Cheap  in  First  Cost  and  Mainte- 
nance. 

person  may  see  an  improvement  and  patent 
it,  or  taste  a  flavor  and  create  a  better  one, 
or  smell  an  odor  and  design  a  device  to 
eradicate  it,  or  hear  a  situation  and  replace 
it  with  a  different  one. 

All  inventions  have  entered  the  inventor's 
mind  thru  one  or  more  of  these  five  ideas- 
carrying  channels  before  materializing  into 
completed  form.  The  mind  is  the  oven  or 
incubator  for  hatching  these  inventive 
germs  and  forming  them  into  practical 
articles  for  earthly  use.  Therefore  to  de- 
velop one's  inventive  faculties  it  is  neces- 
sary to  develop  both  the  five  human  senses 
and  also  the  mind,  that  controls  them. 

For  the  purpose  of  suggesting  an  effec- 
tive method  of  development  I  will  now  ask 
the  reader  to  join  me  on  a  little  inven- 
tive expedition  up  among  the  clouds  of 
creation. 

Our  first  imaginative  stop  will  be  in  the 
office  of  a  modern  business  man  who  is 
branch  manager  for  a  large  eastern  cor- 
poration. It  is  noon  time  and  our  friend 
decides  to  go  out  to  lunch.  We  follow  him 
down  the  avenue  to  a  cafeteria.  He  en- 
(Continued  on  page  338) 


Can  You  Identify  Yourself  In  a  Strange  City? 
You  Could  Do  So  With  the  Simple  Pocket 
Case  Here  Shown,  Containing  Your  Photo, 
Signature  and  a  Cancelled  Check  Endorsed 
By  You. 
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LATEST  PATENTS 


Magnetic  Razor. 

(No.    1,299,096,    issued    to  Butler 
Ames.) 

A  very  ingenious  idea  is  this  mag- 
netic razor,  which  makes  the  clean- 
ing of  safety   razors  a  very  simple 


process,  as  the  retaining  cap  over 
the  razor  blade  may  be  instantly 
removed  by  pulling  it  off  the  magnet 
cores.  The  cap  and  blade  members 
of  the  razor  are  adapted  to  be  held 
in  position  by  a  guard  member,  by 
magnetic  flux  passing  from  one  pole 
of  the  bi-polar  magnet  to  the  other 
pole,  thru  the  blade  and  cap,  which 
members  are  made  of  steel  or  other 
magnetic  material. 


Tidal-Power  Motor. 

No.  1,304,238,  issued  to  Judson  E. 
Wright.) 

In  this  tide-motor  the  inventor 
makes  use   of  one  or  more  floats, 


which  rise  and  fall  with  the  tide. 
The  alternate  up-and-down  move- 
ments are  made  use  of  thru  a  pair 
of  gear  racks,  acting  alternately  on 
a  pinion  or  gear  wheel  as  shown. 
One  of  the  racks  acts  on  the  "up- 
ward" motion  and  the  other  on  the 
"downward"  motion,  thus  preserv- 
ing a  continuous  rotary  motion  in 
the  power  wheel.  When  the  action 
of  the  tide  is  low  or  nil,  the  power 
is  maintained  by  a  series  of  spheri- 
cal weights  acting  on  a  bucket  wheel 
connected  with  an  auxiliary  power 
member.  These  weights  are  carried 
to  a  higher  level  by  the  regular  tidal 
motor  thru  a  bucket  conveyor. 


Electric  Soldering  Device. 

(No.  1,304,545,  issued  to  Frederick 
A.  Costello.) 
Thi9  soldering  device  comprises  a 
tubular  holder  resembling  a  pencil 
or  pen  holder,  thru  which  the  wire 
or  strip  solder  is  applied  to  the 
work  to  be  united.  This  holder 
also  carries  a  circuit-closing  switch 
for  the  primary  of  a  step-down 
transformer,    as    shown,    and  also 


same  is  placed  in  contact  with  the 
work  to  be  united  by  this  clever 
arrangement.  A  relay  serves  to 
open  and  close  the  primary  circuit 
of  the  transformer  in  the  manner 
evident. 


Raising  Submarine  Vessels. 

(No.     1,303,912,    issued    to  Hideo 
Katayama.) 
A  clever  idea  for  raising  sunken 


vessels  by  means  of  aircraft  of  the 
balloon  or  other  type.  In  the  first 
place,  the  surface  of  the  upper  deck 
portion  of  the  sunken  vessel  is  cov- 
ered with  a  wedge  of  special  pyra- 
midal structure,  so  that  when  the 
balloon  or  other  aircraft  is  con- 
nected with  the  wreck,  as  by  means 
of  slings,  the  buoyancy  of  the  bal- 
loon may  be  utilized  to  greatest 
advantage.  The  slanting  roof  struc- 
ture reduces  the  resistance  of  the 
body  as  it  is  lifted  up  thru  the 
water. 


Electric  Semaphore  for  Autos. 

(No.  1,299,361,  issued  to  Hyman 
Lieberman. ) 
An  electromagnetically  operated 
semaphore  for  automobile  signaling, 
two  of  which  may  be  used  on  the 
car,  one  on  the  right  and  left,  re- 
spectively.    The    device    works  by 


Lazy  tangs-^ 


knurled  "solder  feeding"  wheels. 
The  electricity  is  used  only  in  actu- 
ally   heating   the    solder    when  the 


means  of  a  lazy-tongs  arrangement 
connected  up  to  an  electromagnet  or 
solenoid.  The  driver  has  simply  to 
close  the  electromagnet  circuit  with 
a  foot-controlled  push-button,  when 
the  electromagnet,  becoming  ex- 
cited, causes  the  lazy-tongs  to  act, 
thus  projecting  the  hand  about  two 
feet.  At  night  the  hand  may  be 
illuminated  by  an  electric  lamp  in 
the  palm,  which  can  be  seen  from 
either  front  or  rear,  and  also  the 
fingers  can  be  illuminated  by  a 
small  electric  light  placed  on  each 
finger. 


Electric  Whistle  for  Toy  Railroads. 

(No.    1,303,1  17,    issued    to  William 
C.  Roe.) 

This  invention  covers  a  design  for 
a    small    electric    whistle  simulator, 


for  electric  toy  railroads.  A  special 
circuit  controller  in  the  form  of  an 
auxiliary  track  member  is  provided, 
in  the  design  here  illustrated  and 
described,  so  that  as  the  lpcomotive 
and  train  pass  over  this  auxiliary 
contact  placed  between  the  rails  the 
whistle  simulator  circuit  will  be 
closed  and  the  device  actuated.  The 
instrument  is  constructed  in  the 
form  of  a  buzzer  so  as  to  give  a 
high,  shrill  note,  similar  to  a 
whistle.   ■ 

Electric  Gas  Detector. 

(No.  1,304,208,  issued  to  Gilbert  A. 
Shakespear.) 
The  definite  rate  of  loss  of  heat 
from  a  body  exposed  to  the  gaseous 
mixture  is  employed  as  the  detecting 
and  measuring  agency.  A  Wheat- 
stone  bridge  circuit  is  utilized,  in- 
cluding a  pair  of  electrically  heated 


wires,  one  of  which  is  surrounded 
by  the  gas  to  be  tested,  while  the 
other  is  surrounded  either  by  air  or 
by  any  other  gas,  which  can  serve  as 
a  "standard"  i  for  comparison.  A 
galvanometer  is  used  to  adjust  the 
Wheatstone  circuits  to  a  state  of 
balance.   ■ 

Zigzag  Carbon  Resister. 

(No.  1,298,421,  issued  to  John 
Thomson.) 
The  present  resister  device  ren- 
ders the  carbon  element  of  the 
resister  immune  to  oxidization,  thus 
restoring  the  slotted  member  so  as 
to  maintain  its  original  resistance  at 
all  times.  To  do  this  the  slots  of 
the  resister  are  filled  with  a  mate- 
rial having  coefficient  of  expansion 
and  contraction  nearly  identical  to 
that  of  the  carbon  forming  the  re- 
sister. Fuzed  aluminum  oxid  and 
silicon  carbid  in  its  crystalline  form 
have  proven  useful  for  the  purpose. 
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Telephone  Call  Recorder. 

(No.  1,299,154,  issued  to  Arthur 
Engelberg.) 
This  invention  relates  to  an  elec- 
tromechanical device  comprising  a 
spring  motor  which  will  unreel  a 
paper  tape,  and  at  the  same  time, 
by  means  of  an  electromagnet,  cause 
to  be  recorded  on  the  tape  any  tele- 
phone numbers  of  parties  which  may 
have  called  while  the  owner  was 
absent.    This  device  would  seem  to 


have  considerable  promise,  and  if 
taken  up  by  the  telephone  com- 
panies should  prove  of  great  value 
as  a  time  saver.  The  spring  motor 
and  electromagnetic  recording  de- 
vice is  controlled  from  the  telephone 
exchange  by  "Central."  Many 
times  people  call  a_  party,  only  to 
find  "that  the  line  is  busy"  or  else 
that  "they  do  not  answer,"  all  of 
which  wastes  a  good  deal  of  time  in 
the  busy  man's  day.  If  the  number 
calling  was  recorded  in  the  office  of 
the  absent  party,  then  upon  their 
return  they  could  call  back  the  num- 
ber in  question. 


Magneto  Pocket  Lamp. 

(No.   1,301,595,  issued  to  Marc  A. 

Pattay  and  Eugene  Jaquemont. ) 

This  is  a  clever 
idea  in  magneto 
electric  pocket 
lamps,  and  rep- 
resents several 
improveme  nts 
over  those  here- 
tofore proposed. 
Not  only  is  it 
provided  with  a 
mechanism  for 
spinning  the 
armature  of  a 
small  magneto 
generator,  which 
develops  the 
necessary  c  u  r  - 
rent  for  lighting 
the  lamp,  by 
means  of  a  re- 
ciprocating rock- 
er arm,  but  it  is 
also  provided 
with  a  continu- 
ous circular 
movement  crank 
operated  inde- 
pendently and 
whenever  de- 
sired by  means  of  a  change-over  at- 
tachment. The  device  is  ingeniously 
worked  out,  so  that  for  ordinary 
lighting  purposes  it  is  but  necessary 
to  squeeze  on  the  flexible  casing  of 
the  pocket  lamp,  which  causes  the 
armature  of  the  dynamo  to  be  spun 
rapidly.  No  batteries  are  necessary, 
and  by  the  arrangement  of  the  mech- 
anism in  this  lamp  it  would  appear 
that  the  light  should  be  practically 
continuous. 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the  appa- 
ratus. To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos  pre- 
ferred to  light-toned  ones.     We  pay  $3.00  each  month  for  the  best  photos.     Address  the  Editor,  "With  the  Amateurs"  Dept.  


66  A±zmmt(smT  Electrical  ILalboiratory59  Contest 

THIS  MONTH'S  $3.00  PRIZE  WINNER— H.  C.  SMITH 


1 PRESENT  herewith  two  photos  of  my  laboratory  and  one  of 
myself.  My  chemical  laboratory  has  over  150  solid  chemicals 
and  about  100  different  solutions.  The  glassware  consists  of 
beakers,  Erhlenmeyer  flasks,  funnels,  condensers,  burettes,  hydro- 
meters, evaporating  dishes,  crucibles,  graduates  and  retorts.  It 
also  includes  a  "French"  microscope,  a  balance,  and  many  other 
apparata  too  numerous  to  mention  here.  My  "Electrical  Labora- 
tory" consists  of  various  motors,  generators,  condensers,  wireless 
transmitting  and  receiving  apparata  now  in  construction,  also  a 
switchboard  under  construction,  l/2  K.W.  transformer  coil  and  a 
two-inch  spark  coil.  Unfortunately  all  of  my  "Electrical  Labora- 
tory" did  not  get  into  the  picture. — H.  C.  Smith,  3816  S.  Honore 
St.,  Chicago,  111. 

HONORABLE  MENTION   (One  Year's  Subscription  to 
the   ELECTRICAL  EXPERIMENTER)— ROBERT 
NIESSNER  and  ROBERT  BOHATY 

EREWITH  are  several  flash-light  photographs  of  the  electrical 
laboratory  and  experimental  machine  shop  of  Robert  Niessner 
and  myself.     In  this  laboratory  we  do  all  kinds  of  experi- 


H 


mental  and  research  work  in  chemistry,  electricity,  high  frequency 
and  wireless.  This  laboratory  was  started  in  1917,  and  it  is  still 
growing  very  rapidly. 

One  of  the  photos  (left)  shows  Robert  Niessner,  and  the  other 
fright)  shows  myself.  Another  shows  a  corner  of  our  "office," 
where  we  do  all  the  figuring  and  correspondence.  One  of  the 
views  illustrates  our  electrical  testing  bench  and  switchboard,  and 
part  of  our  chemical  bench.  We  possess  a  large  screw-cutting 
lathe  on  which  we  do  all  kinds  of  machine  work.  We  have  had 
this  lathe  only  a  short  time  and  it  has  turned  out  quite  a  few 
dollars  worth  of  work  for  us. 

These  photographs  show  only  a  small  part  of  our  equipment. 
We  have  all  kinds  of  electrical  motors,  dynamos,  generators,  gaso- 
line engines,  steam  engines,  electrical  testing  apparata  and  a 
complete  set  of  wood  and  metal  working  tools. 

Among  the  magazines  that  we  have  in  our  "office"  there  is  the 
Electrical  Experimenter,  which  is  of  great  value  to  us  in  our 
work.  We  also  have  many  books  pertaining  to  chemistry,  elec- 
tricity, steam  and  gasoline  engines,  et  cetera. — Robert  Bohaty,  434 
East  77th  St.,  New  York  City,  N.  Y. 
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aim 


''•"TT   was   an   Italian  car, 
"  the  chauffeur   was  an 
Italian,  and  he  was  de- 
livering- long  accented 
discourses  in  galloping 
Italian.    To  be  concise, 
the  ignition  system  had 
gone  on  the  "fritz''  and 
the  wop  was  "cussin" 
over  the  layout.  Jazz 
Stokes  and  party,  we,  sat  in  the  tonneau 
while  the  driver  fingered  and  swore  and 
smoked  Turkish  cigarettes. 

"The  name  'storage  battery'  is  a  mis- 
no  m  e  r,"  corn- 
men  t  e  d  Jazz. 
"The  juice  is  not 
stored  as  com- 
monly conceded, 
but  is  generated 
or  caused  to  cir- 
c  u  1  a  t  e  by  the 
chemical  action 
set  up  in  the 
plates  of  the 
cell." 

"How  did 
the  storage 
battery  or 
secondary 


Camille  Alphonse  Faure,  Who  Pasted  Us  a 
Hot  One  When  He  Handed  Us  the  First  and 
Original  Pasted  Gridplate. 

cell  come  about?"  asked  "Rat"  Morehouse, 
the  bow-legged  boy  from  Berkeley,  Cali- 
fornia. 

"Volta  and  Galvani  started  the  ball  in 
that  direction  when  they  got  to  monkey- 
ing around  in  the  dynamic  field,  but  the 
original  storage  cell  was  developed  by  a 
bird  by  the  name  of  Plante.  Gautherot  got 
to  shooting  juice  thru  platinum  wires  in 
water  and  other  electrolytes  and  observed 
that  the  little  contraption  was  capable  of 
kicking  back  a  light  current  when  the  juice 
was  cut  off.  The  fact  of  the  case  was 
that  he  stumbled  onto  the  accumulator  idea 
when  he  was  only  trying  to  jerk  the  hLO 
into  O  and  a  couple  of  packages  of  H. 
Electrolysis,  that  was  his  game.  You  re- 
member, a  lot  of  the  scientists  thought  that 
ions  was  as  far  down  as  matter  could  be 
boiled — electrolysis  did  that.  Like  a  lot 
of  other  things,  the  secondary  .cell  was 
a  secondary  discovery — the  inventor  was 
not  fishing  for  the  cell. 

"Two  years  after  Gautherot's  stunt,  in 
1803,  Ritter  constructed  a  secondary  pile 
much  like  Volta's.  By  charging  for  a  few 
moments  with  a  strong  galvanic  current 
the  pile  would  give  quite  a  kick.  The 
plates  were  copper  disks  separated  by 
cloths  moistened  in  sal  ammoniac. 

"Count  Volta,  Bequerel  and  a  stack  of 
other  researchers  became  aware  of  the  fact 
that  gold,  silver  and  platinum  and  some 
other  nice  metals  would  give  secondary 
currents  when  subjected  to  electrolytic  ac- 
tion in  certain  solutions. 

"In  1842  Grove  slipt  us  his  celebrated 
gas  (no,  not  mustard)  battery.  The  big 
idea  was  the  difference  in  polarity  in  the 
two  gases,  oxygen  and  hydrogen. 

"Mike  Faraday  had  the  idea  in  his  hand 
but  did  not  close  up  on  it  when  he  found 
that  peroxide  of  lead  at  the  negative  pole 
had  a  relative  high  conductivity.  The  old 
boy  makes  note  of  the  fact  in  his  Re- 
searches. 


Wlhsvtt  Males  (tlhe 

"Until  I860,  when  Gaston  (without  the 
assistance  of  dear  Alfonso)  Plante  threw 
a  bunch  of  coiled  lead  plates  together  into 
a  jar  of  solution,  the  old-timers  never 
had  the  pleasure  of  seeing  a  real  secondary 
cell.  Gaston,  with  his  plates  of  lead,  lead 
peroxide  and  spongy  lead,  and  finally  lead 
sulphate  in  the  sulphuric  acid  electrolyte, 
was  able  to  run  his  battery  down  to  where 
she  took  the  count  and  then  give  her  a 
shot  of  electric  hop  and  watch  her  hump 
again.  Metzger,  Brush  and  some  of  the 
other  highbrows  boosted  the  Plante  idea 
along  until  they  had  a  fairly  decent  bat- 
tery out  of  it." 

"What  do  you  mean  by  lead,  lead  per- 
oxide and  spongy  lead,  and  finally  lead 
sulphate?"  inquired  Fred  Cochran. 

"To  begin  with,  the  plates  are  lead,  un- 
less the  makers  build  up  the  plates  from 
lead  oxide  and  sulphates.  The  charging 
current  turns  the  positive  plate  to  per- 
oxide of  lead.  The  negative  plate  of  lead 
sulphate  is  converted  to  spongy  lead.  The 
electrolyte  is  about  23  per  cent,  sulphuric 
acid  in  water.  When  I  said  that  'finally 
lead  sulphate,'  I  was  referring  to  the  state 
that  means  curtains  for  the  cell.  A 
sulphated  cell  is  like  a  car  without  gas  or 
a  ship  on  the  rocks.    Get  the  idea?" 

"What  chemical  action  goes  on  in  the 
cell  during  charge  and  discharge?"  asked 
Velt. 

"It  is  like  this,"  returned  Stokes.  "When 
the  juice  is  sent  through  the  cell,  enter- 
ing at  the  positive  plate,  the  water  is 
changed  to  its  components,  hydrogen  and 
oxygen.  The  oxygen  combines  with  the 
positive  plate,  forming  lead  oxide  or 
peroxide.  The  hydrogen  forms  at  the  neg- 
ative plate. 

"On  disconnecting  the  source  and  again 
closing  the  circuit,  the  water  is  again  de- 
composed.    The  oxygen  uniting  with  the 


hydrogen  collected  at  the  negative  plate 
and  with  the  plate  itself,  and  the  hydrogen 
uniting  with  the  oxygen  of  the  oxide  of 
lead  at  the  positive  plate,  causes  a  cur- 
rent to  flow  in  the  circuit  that  is  closed. 
That  is  the  simple  explanation  of  the  oper- 
ation. There  are  minor  and  subsequent  ac- 
tions and  reactions  that  take  place,  but 
the  only  one  that  makes  any  difference 
is  the  white  insoluble  sulphate  formed  by 
the  red  or  yellow  sulphates  with  the 
litharge.  This  formation  is  a  non-con- 
ductor and  otherwise  bothersome  and 
harmful.    It  is  the  root  of  sulphation.' 

"G  e  n  e  r  a  1 1 : 
speaking,  th 
cells  are  divide 
into  two  classes 
those  in  whic 
the  active  mate 


Tommy  Edison  Stept  Off  the  Lead  and  Sul- 
phuric Trail  and  Handed  Us  the  Nickel-Iron 
Storage  Battery. 


Monsieur  Gaston  Plante,  the  Original  Good- 
ness-to- Honest  Storage  Battery  Kid. 

rial  is  formed  by  chemical  or  electro- 
chemical action,  and  those  in  which  some 
easily  reducible  salt  of  lead  is  applied  me- 
chanically. Plante  types  are  examples  of 
the  former  and  Faure  types  of  the  latter. 
The  Gould  batteries  are  made  from  the 
slow  former  process.  The  Willard  bat- 
teries are  also  of  the  Plante  type,  while  the 
Exide  cells  are  of  the  Faure.  The  Faure 
type  has  a  little  better  output  for  the 
weight,  but  the  other  has  it  over  on  them 
in  sturdiness. 

"Tommy  Edison  stept  off  the  lead 
and  sulphuric  solution  train  of  thought 
and  handed  us  a  new  one  with  nickel  and 
steel  and  iron  plates  and  a  twenty  per 
cent,  solution  of  caustic  potash  (omiting 
Perlmutter)  for  the  electrolyte.  The  elec- 
tromotive force  is  not  as  great  as  the  lead 
type,  but  the  ampere  hours  per  pound  is 
about  half — the  bulk  being  the  same,  prac- 
tically, as  the  old  line  of  cells.  Upon  dis- 
charging, the  Edison  cell  shoves  as  high 
as  three  volts  and  higher  onto  the  line, 
but  decreases  after  the  load  sits  on  her. 
You  are  aware  of  the  fact  that  the  old 
lead  accumulator  gives  out  about  two  and 
four-tenths  volts  at  the  beginning  of  the 
discharge — if  you  did  not  know  of  it  be- 
fore, you  do  now.  The  old  heavy  type  has 
it  over  on  the  Edison  for  constancy  of 
current,  but  the  selling  point  for  the  Edison 
is  the  lightness  and  mechanical  robustness. 

"There  are  other  secondary  cells  that  em- 
ploy plates  of  bimetallical  composition.  The 
most  satisfactory  are  the  sine-lead,  coffer- 
lead,  and  the  coffer-zinc,  besides  the  Edi- 
son nickel-iron  cell. 

"Sacramento !  Puerco!  Blankcty  Blanko!" 
And  a  string  of  other  stuff  ending  up  with 
the  statement  that  the  "automobile  no  bono" 
and  "a  infierno  con  todos!"  The  wop 
broke  in  on  our  discussion — of  Jazz's. 

"I  guess  I  will  see  what  is  the  matter 
with  the  motor,"  said  Stokes  as  he  walked 
around  the  hood.  "I've  got  a  date  with  a 
blind  man  for  a  game  of  craps  to-night." 

In  less  than  five  minutes  the  Italian  was 
saying  "gracias,  signor"  and  we  were  leav- 
ing a  cloud  of  dust  behind  us. 
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THE  ORACLE 


4.  If  a  qu 
research  work 
are  answered. 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets 
department  cannot  be  answered  by  mail  free  of  charge. 

ick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
or  intricate  calculations  a  special  rate  will  be  charged.    Correspondents  will  be  informed  as  to  the  fee  before  such  questions 


Questions  addrest  to  this 


MAKING    HIGH    TENSION  MAG- 
NETO FROM  LOW  TENSION 
TYPE. 

(1016)  J.  G.  Whitfield,  Goldsboro,  N.  C., 
inquires : 

Q.  1.  How  can  I  change  a  low  tension 
magneto  into  a  high  tension  type? 

A.  1.  It  is  rather  difficult  to  change  a 
low  tension  magneto  of  the  ordinary  type 
into  a  high  tension  magneto  unless  you  are 
quite  familiar  with  the  make-up  and  appa- 


Mogneto  frame 


Prim  &  sec.  nound 
armature 


Tosph  plug. 


breaker  box 


HP 


Ground  on  engine 


Prim.  and.  tinfoil 
'and  paper 


How  a  "Low  Tension"  Magneto  May  Be 
Converted    into    a    "High    Tension"  Type. 

ratus  of  the  latest  type  machine.  We  are 
pleased  to  give  you  herewith  diagram  show- 
ing how  most  of  these  high  tension  mag- 
netos operate. 

In  one  of  the  modern  high  tension  mag- 
netos there  are  no  revolving  coils  or  com- 
mutators of  any  kind,  but  simply  a  rotat- 
ing mass  of  iron,  which  is  so  formed  as  to 
cut  the  magnetic  flux  in  the  field  many 
times  per  second.  In  this  machine  the  pri- 
mary and  secondary  windings  are  station- 
ary, and  undoubtedly  you  can  obtain  some 
information  on  this  machine,  as  well  as 
other  high  tension  types,  which  may  be  of 
interest  to  you,  by  communicating  with  the 
various  high  tension  magneto  manufactur- 
ers.   

RADIO  ANTENNA  QUERY. 

(1017)  Rolf  Carbo,  Minneapolis,  Minn., 
asks : 

Q.  1.  For  data  on  a  radio  antenna  for 
amateur  requirements. 

A.  1.  Regarding  the  type  of  receiving 
aerial  which  would  be  best,  should  be  about 
125  feet  long,  75  feet  high,  and  at  least  4 
to  6  wires  spaced  about  three  feet  apart, 
which  will  prove  very  satisfactory  for  aver- 
age long-distance  reception  and  commercial 
wave  lengths. 

If  you  intend  receiving  amateur  wave 
lengths  it  will  be  necessary  for  you  to  in- 


Fs^neimdls 


Do  you  realize  that  not  one  day  passes 
when  we  do  not  receive  from  150  to  250 
letters  addrest  to  "The  Oracle"?  If  we 
were  to  publish  all  the  questions  and  their 
answers  we  would  require  a  monthly  mag- 
azine five  or  six  times  the  size  of  the 
ELECTRICAL  EXPERIMENTER,  with  no 
other  matter  but  questions  and  answers. 
Of  late  the  influx  of  letters  has  become 
so  heavy  that  several  of  our  associates 
have  been  forced  to  discontinue  important 
editorial  work,  in  order  to  answer  the 
mail.  This  we  are  certain  you  do  not 
wish.  You  do  not  want  your  magazine 
to  lower  its  present  high  standard.  You 
want  the  best,  the  very  best,  and  you 
know  we  never  have  failed  you  yet. 

Moreover  the  multitude  of  letters  are 
wholly  unnecessary.  Most  of  the  ques- 
tions Readers  ask  every  day  have  been 
answered  before  in  "The  Oracle."  There- 
fore, ere  you  sit  down  to  write  us,  look 
over  your  back  numbers,  and  nine  times 
out  of  ten  you  will  find  the  answer. 

We  strive  hard  to  publish  only  such 
matter  as  has  not  appeared  before  in  our 
columns,  and  for  that  reason,  only  a  small 
fraction  of  the  queries  received  by  us 
are  actually  publisht. 

Your  magazine  is  steadily  coming  to 
the  fore  as  the  greatest  publication  in  the 
scientific  world.  To  keep  up  its  present 
high  standard  and  to  make  it  a  better  and 
bigger  magazine  requires  a  tremendous 
amount  of  untiring  effort  on  the  part  of 
the  Editors.  Therefore,  in  the  future,  we 
CANNOT  in  your  own  interest,  answer 
questions  by  mail,  free  of  charge. 

For  questions  requiring  an  immediate 
answer  our  fee  is  25  cents  for  the  first 
three  ordinary  questions,  and  25  cents  for 
each  additional  question.  We  will  gladly 
advise  fee  for  special  questions  entailing 
considerable  research  work  or  calcula- 
tions. 

Stamped  and  addrest  envelope  should 
be  enclosed  with  the  queries,  and  more- 
over, any  sketches  accompanying  them 
should  be  drawn  in  ink  on  separate  sheets. 
Write  plain  and,  PLEASE,  PLEASE  BE 
BRIEF. 

Editor  of  "The  Oracle." 


terpose  a  variable  condenser  in  your  ground 
circuit. 

About  the  best  thing  for  an  all-around 
set,  we  advise  a  small  coupler  and  audion, 
adapted  to  a  great  many  ranges  of  wave 
lengths.  Unless  you  intend  to  build  a  set 
to  receive  only  undamped  wave  stations,  we 
would  suggest  a  very  large  loose  coupler. 

We  refer  to  our  September,  1915,  issue 
of  the  Electrical  Experimenter  for  excel- 
lent data  on  loose  couplers. 


STORAGE  BATTERY  QUERY. 

( 1018)  B.  W.  Dresser,  Homedale,  Idaho, 

asks : — 

Q.  1.  Several  queries  on  storage  bat- 
teries, etc. 

A.  1.    Answering    your    first  question, 


would  advise  that  water  for  storage  bat- 
teries should  be  distilled  and  kept  in  glass 
containers,  as  no  matter  what  form  of 
metal  you  might  use,  it  is  only  natural  that 
minute  particles  of  the  container  will  mix 
with  the  water.  It  is  absolutely  necessary 
for  storage  batteries,  to  secure  perfect  sat- 
isfaction from  the  same,  to  use  pure  dis- 
tilled water  absolutely  free  from  any  ele- 
ments which  might  contain  iron  or  any 
other  metals. 

The  difference  between  the  current  and 
voltage  for  static  machines  and  high-ten- 
sion transformers  does  not  vary  very 
greatly,  the  designs  of  the  machines  and 
transformers  having  much  to  do  with  their 
outputs,  tho  the  currents  are  about  prac- 
tically the  same. 

It  is  unnecessary  to  insulate  the  con- 
ductors of  a  rotor  in  a  squirrel  cage  induc- 
tion rotor.  In  the  usual  cases  bare  solid 
conductors  are  merely  wedged  in  the  slots 
of  the  rotor. 


RINGING  ALARM  BELL  FROM 
TELEPHONE  CIRCUIT. 

(1019)  Theodore  Mucha,  Terlingua, 
Tex.,  writes : 

Q.  1.  How  can  I  hook  up  an  alarm  bell 
to  a  regular  telephone  circuit? 

A.  1.  With  reference  to  an  alarm  device 
for  waking  up  a  sleeping  person,  and  to 
be  connected  to  a  telephone  circuit,  would 
say  that  several  years  ago  the  Editor  in- 
stalled a  very  successful  form  of  alarm 
which  will  wake  the  dead. 

In  order  to  work  this  alarm,  as  the  ac- 
companying diagram  shows,  you  will  re- 
quire a  telephone  relay.    This  can  be  pro- 


J' 


To  telephone 
circuit 


-llll 


Dry  or  wet  cells 


■^Telephone 
relay 


Scheme  for  Ringing  Extension  Call  Bell 
from  Telephone  Station  by  Means  of  a  Tele- 
phone Relay.  The  Latter  Instrument  Can  Be 
Obtained  from  Your  Local  Telephone  Ex- 
change or  Supply  House. 

cured  from  any  supply  house  at  a  cost  of 
about  $1.00. 

The  telephone  relay  is  connected  directly 
across  the  telephone  line  so  that  when  the 
current  is  sent  over  the  circuit,  the  relay 
will  close  the  secondary  circuit,  in  which 
you  can  connect  batteries,  electric  horn  or 
alarm  bell,  etc.  You  can  also  obtain,  if  you 
so  desire,  a  large  6-  to  8-inch  telephone  ex- 
tension bell,  which  may  be  connected  across 
the  telephone  line. 
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Copyriyhl  1913 
by  Ft.  J.  Reynolds 
Tobacco  Co. 


SAY,  what  a  trick  you'll  turn  for  your  tongue 
and  taste  and  temper  when  you  finally  get  down 
to  bed-rock  smokes  and  let  some  of  that  topjoy 
Prince  Albert  float  into  your  system!  Just  will 
put  the  quiz  into  your  thinktank  as  to  how  much 
pipe  or  .  cigarette-rolling  fun  you've  gone  shy  on — 
and,  you'll  work  in  a  lot  of  double  headers  for 
quite  a  spell  to  get  all-square! 

What's  the  idea  kidding  yourself  when  you  know 
what  P.  A.  will  do  for  your  smokespot;  when  you 
know  what  it  is  doing  for  men  all  over  the  civilized 
world !  You  can't  hit  a  happier  job  than  to  stock  a 
supply  of  Prince  Albert,  jam  that  joy'us  jimmy 
pipe  chuck-full  and  blaze  away!  Why, 
it's  like  falling  into  feathers  when 
you've  been  batting-it -out-on-a-board ! 


Prince  Albert  just  can't  help  doing 
you  a  clever  turn  because  it  won't  bite 


your  tongue  at  any  stage!  Bite  and  parch  are  cut 
out  by  our  patented  process.  Want  you  to  know 
right  here,  and  now,  that  Prince  Albert  will  be  as 
gentle  with  your  tongue  as  a  toy  purr-kitty  is  with  a 
stuffed  mouse!  You  can  rip  champeen-smokespeed- 
records  right  up  the  back  with  P.  A.  for  packing ! 

You  don't  need  a  percentage  table  to  figure  out 
what  Prince  Albert's  quality  and  flavor  and  fra- 
grance will  do  for  your  happiness  every  time  the 
clock  ticks!  You'll  get  the  answer  quick!  And, 
now  it's  your  draw!  Prince  Albert  is  sold  in 
toppy  red  bags,  tidy  red  tins,  handsome  pound  and 
half  pound  tin  humidors,  and,  in  that  classy,  prac- 
tical pound  crystal  glass  humidor  with 
sponge-moistener  top  that  keeps  the 
tobacco  in  such  perfect  condition! 

R.  J.  REYNOLDS  TOBACCO  CO. 

Winston-Salem,  N.  C. 


PRlNGSfALBERT 

the  national  ^^BBsIBiBmP  joy  smoke 
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Increase 

life  of  your 

phonograph    records ! 

Having  parallel  sides 
( not  tapered )  these  new 
Sonora  Needles  always  fit 
the  record  groove  perfect- 
ly. They  play  50  to  100 
times  and  are  for  use  on 
ALL  MAKES  of  steel 
needle  records. 

Semi -Permanent  Silvered 

NEEDLES 

are  more  convenient  and 
economical  and  save  con- 
stant needle  changing. 
They  mellow  the  tone,  add 
to  the  life  of  your  records 
and  give  a  maximum  of 
service  and  satisfaction. 
30c  Per  Card  of  Fioc 
40c  in  Canada 

FRFFt  To  demonstrate  the 
1  extraordinary  advan- 

tages of  the  Sonora  Needle  we 
are  glad  to  mail  you  a  sample 
free. 

§»muira  Phonograph  g»alcS 
(Eottiuang  3nr.. 

GEORGE  E.  BRIGHTSUN,  PRESIDENT 

279  Broadway,  Dept.  G,  N.  Y. 

Toronto:  Ryrie  Building 
CAUTION!  Beware  of  similarly  con- 
structed needles  of  Inferior  quality 


Send  Only  12c 

(Stamps  or  Coin) 

And  I  will  send  you  a  copy  of  my  valuable 

booklet. 

"Hints  to  Music  Loving 
Owners  of  Talking  Machines" 

Tells  you  how  to  take  care  of  your  machine  and 
records,  preserve  the  life  of  both,  and  gives  many 
pointers  to  improve  the  tone  of  your  instrument  and 
increaso  your  enjoyment  of  it.  Instructs  on  the  care 
of  the  motor,  cleaning,  speed  adjusment,  care  of  the 
needles — in  fact  every  thing  you  should  know.  Send 
12o  today  and  the  booklet  will  come  by  return  mall. 

J.  H.  ELLIS,  Box  882,  Milwaukee,  Wis. 

Patentee  &  Manufacturer.  Ellis  Harmonious  Reproducer 


Violin,  Hawaiian  Guitar 
Ukulele,  Guitar,  Mandolin,  Cornet  or  Banjo 

Wonderful  new  system  of  teaching  note  music  by  mail.  To  firrt 
pupils  in  each  locality,  we'll  give  a  $20 superb  Violin.  Mandolin, 
Ukulele,  Guitar,  Hawaiian  Guitar,  Cornet  or  Banjo  absolutely  free. 
Very  small  charge  for  lessons  only  expense.  We  guarantee  succesi 
or  no  charge.  Complete  outfit  free.  Write  at  once — no  obligation. 

SLINGERUND  SCHOOL  OF  MUSIC.  Dept.  422,  k  CHICAGO.  ILL 

[^ACCOUNTANCY 

f^^^R  The  Highest  Paid  Profession  taught  thoroughly 
IN  *f'l  In  a  few  months  of  home  study  by  new  sysfeni 
mMMM  CDCC  O0OK  International  Accountants  Society 

•  WWn  [>ept.  39H.  2626 S.  Mich.  Ave.  O"taeo 


(Continued  fro 
two  main  tracks,  while  a  revolving  pinion 
engaged  with  this  rail  rack.  The  train  de- 
rived its  energy  from  an  electric  third  rail 
and  shoe  which  operated  the  electric  mo- 
tor ;  this  in  turn  worked  the  pinion. 

In  Fig.  3  is  shown  a  later  type  of  hy- 
draulic shoe  also  operated  under  the  water 
pressure  and  water  suction  plan.  With  this 
shoe  very  little  water  is  lost. 

100  Miles  Per  Hour — Safely. 

From  what  has  appeared,  it  will  be  seen 
that  being  that  there  is  no  friction,  enor- 
mous speeds  can  be  obtained  with  such  rail- 
ways. As  a  matter  of  fact  one  hundred 
miles  an  hour  is  a  conservative  figure.  Nor 
is  it  dangerous  to  run  such  wheelless  glid- 
ing trains  at  such  speeds  for  two  reasons. 
One  is  that  there  is  no  friction.  There  is 
no  wear  and  tear  of  material,  and  if  the 
flat  rail  with  its  guard  rails  (see  Fig.  2)  is 
constructed  right,  it  will  be  impossible  for 
the  shoes  to  jump  the  track.  And  now  we 
come  to  the  most  important  point  as  far  as 
the  speed  is  concerned. 

These  trains  it  was  found  could  be  stopt 


m  page  303) 

New  Ideas  by  Mr.  Gernsback. 

We  have  today  a  means  for  propelling 
the  gliding  railroad,  which  is  as  simple  as 
it  is  efficient.  Our  cover  illustration  as 
well  as  Fig.  5  show  the  means  proposed. 
Fig.  6  also  depicts  the  various  methods 
used.  The  writer  proposes  the  use  of  a 
single  track,  each  car  having  two  hydraulic 
shoes  of  the  kind  shown  in  Fig.  3.  The  car 
is  held  upright  by  means  of  the  gyroscope 
shown.  This  gyroscope  is  to  be  driven  by 
an  electric  motor  and  the  energy  is  to  be 
taken  from  a  third  rail  running  alongside 
the  track.  This  also  furnishes  the  power 
for  the  electric  lighting  system  of  the  train 
and  for  the  motors  which  drive  the  com- 
pressors as  well  as  supply  the  power  for 
the  suction  pipes.  The  propulsion  of  the 
train  is  accomplisht  as  follows : 

Electro-Magnets  Pull  Trains. 

The  entire  track  must  be  supplied  with 
power  (tractive)  electro-magnets  sunk  or 
led  into  the  rail  which  latter  should  be  of 
some  non-magnetic  material  such  as  brass 
or  bronze.    The  power  electro-magnets  are 


Fig.  6.  Showing  Mr.  Gernsback's  Arrangement  for  Propelling  the  Train  by  Means  of  Electro- 
Magnets.  As  the  Train  Moves  One  Electro- Magnet  Is  Energized  at  a  Time,  Which  Exerts  Its 
Traction  on  One  of  the  Shoes,  Thus  Pulling  the  Train  Along.  Insert  Shows  Method  of  Making 

Contact  with  Power- Magnets. 


almost  instantly,  and  very  simply  by  cutting 
off  the  water  pressure.  This  maneuver 
brings  the  hydraulic  shoe  in  direct  contact 
with  the  rail  and  an  enormous  friction  sets 
in.  No  brakes  are  needed  to  stop  such  a 
train.  The  train  is  its  own  brake.  Nor  is 
that  all.  Such  trains  can  be  stopt  where 
the  rails  dip  at  an  incline  of  40%,  a  thing 
unheard  of  on  regular  railways  with  wheels. 
You  see  in  a  train  of  this  kind  there  is 
nothing  to  roll  and  the  minute  the  water 
pressure  is  taken  off,  the  train  must  stop 
at  once  even  at  the  worst  incline.  Inversely 
if  the  right  tractive  method  is  used  to 
propel  the  train,  it  will  run  up  almost  im- 
possible inclines  at  angles  no  regular  rail- 
road would  ever  think  of  attaining.  Fur- 
thermore, in  view  of  what  has  appeared,  it 
will  be  realized  that  the  cars  do  not  have 
to  be  of  such  ponderous  weight  as  are  the 
present  day  ones.  They  can  be  constructed 
of  aluminum  alloy  and  could  weigh  one- 
quarter  of  the  weight  of  the  ordinary  car 
and  still  be  safe. 

Former  Disadvantages. 

There  was  only  one  real  disadvantage  on 
a  railway  of  this  sort.  During  the  winter 
the  formation  of  ice  and  snow  on  the  rails 
tended  to  put  the  entire  road  out  of  busi- 
ness because  no  means  could  be  found  to 
do  away  with  the  forming  ice  and  its  con- 
sequent unevenness  or  roughness  of  the 
track.  This,  however,  would  not  worry  our 
present  day  engineers  for  the  simple  reason 
that  our  trains  would  probably  earn'  some 
electric  heater  in  front  of  it,  each  train 
thus  melting  the  ice  as  fast  as  it  formed. 


placed  about  six  inches  or  so  apart  and  run 
thru  the  entire  length  of  the  track. 
Normally  these  electro-magnets  are  not 
energized  as  will  be  seen  by  referring  to 
Fig.  6.  When  it  is  desired  to  start  the 
train,  the  conductor  moves  his  magnet-con- 
trol lever  inside  of  the  car.  This  lever  at 
the  lower  end  has  a  contact  shoe,  which 
when  sliding  over  the  contacts  as  shown, 
energizes  its  particular  electro-magnet.  In 
Fig.  6  it  will  be  seen  that  two  of  these  con- 
tact shoes  are  used.  This  is  done  so  as 
not  to  have  any  dead  points,  as  otherwise 
the  train  could  not  start.  In  this  figure  it 
will  be  seen  that  the  rear  magnet  contact 
shoe  has  just  closed  its  contacts,  and  the 
rear  hydraulic  shoe  comes  now  under  the 
influence  of  the  energized  magnet.  This 
will  tend  to  pull  the  rear  shoe  over  the 
energized  magnet.  But  the  instant  the  pull 
starts,  the  train  moves  along  as  well  and 
the  contact  is  broken. 

The  momentum  of  the  train,  however,  is 
sufficient  to  carry  it  along,  and  by  this  time 
the  forward  contact  shoe  will  have  ener- 
gized the  electro-magnet  at  the  extreme 
right,  shown  at  Fig.  6.  The  forward  hy- 
draulic shoe  now  comes  under  the  influence 
of  the  energized  electro-magnet  and  the 
train  is  pulled  forward  again.  This  play 
is  repeated  constantly  and  of  course  very 
quickly;  within  a  few  seconds  the  train 
has  obtained  a  terrific  speed.  This  speed 
increase  can  be  regulated  simply  by  an  ar- 
rangement which  lifts  the  electric  contact 
shoe  away  from  the  contact  rail,  and  by 
this  means  the  speed  of  the  train  can  be 
(Continued  on  page  338) 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


August,  1919 


ELECTRICAL  EXPERIMENTER 


337 


LISTEN 


I HAVE  determined  to  make  1919  the 
banner  year  in  the  Watch  Sales  of  my 
Company.   To  do  this  I  must  distribute 

5,0(10  "Santa  Fe  Specials"  to  5,1100  men  in  dif- 
ferent communities  this  year.  I  must  do  this 
REGARDLESS  OF  TRICE  OR  PROFIT.  There- 
fore, I  have  Cut  the  Price  of  these  5,000  Watches 
to  ABSOLUTELY  ROCK  BOTTOM.  This  means 
that  if  you  act  at  once  you  can  get  one  of  these 
Guaranteed  Watches  on  this  CUT- PROFIT 
PLAN,  and  pay  for  it  in  small  monthly  install- 
ments. MY  OBJECT  : — I  know  that  every  Watch 
sold  on  this  Cut-Profit  Plan  will  sell  at  least 
one  more  at  the  regular  price,  so  I  make  this 
STARTLING,  UNHEARD  OF  OFFER  to  men 
who  will  tell  their  friends  of  this  remarkable 
Watch  Value,  if  they  find  the  Watches  all  and 
more  than  I  claim  for  them. 
Signed, 


Pres.  Santa  Fe  Watch  Co. 


I  SAY 


Unless  you  already  own 
a  Watch  that  you  are  sure 
is  just  as  good  as  they  make 
them,  this  is  a  money-saving  op- 
portunity you  positively  cannot  af- 
ford to  miss.  It  is  a  Bargain  such  as 
you  do  not  meet  every  day.  For  that  rea- 
son you  will  have  to  act  promptly  or  this 
allotment  of  5,000  Watches  may  all  he 
gone  before  you  get  yours.     To  make 
sure  you  get  one,  suppose  you  write  me 
personally,  care   Santa  Fe  Watch  Co., 
right  NOW  before  you  forget  it.   I  want 
you  to  join  my  "5,000  Watch  Club"  and 
carry  one  of  these  beautiful  Standard 
"Santa  Fe  Special"  watches. 


SantaTfeSpeeial 
21  JEWEL' 


RAILROAD 
WATCH 


A 
MONTH 


"Santa  Fe  Specials"  are  Standard  Rail- 
road Watches,  Guaranteed  to  Last  a  Life- 
time  and   Give   Satisfactory   Service.  Are 

found  in  the  pockets  of  men  in  service  on  the 
important  railroads  of  this  country.  Sena- 
tors, Congressmen  and  Governors  keep  their 
official  appointments  by  "Santa  Fe  Special" 
time.  Army  Officers  and  Privates  carried 
them  all  through  the  Greatest  War  in  history 
— thousands  of  these  splendid  Watches  are 
in  use  all  over  the  World.  If  you  want  one 
on  my  liberal  CUT-PROFIT  PLAN  you  had 
better  write  for  my  Free  Watch  Book  today 
and  make  your  selection  without  delay.  I 
will  send  the  Watch  for  you  to  see  WITHOUT 
ONE  PENNY  DOWN— I  will  even  allow  you 
to  wear  the  Watch  30  days  FREE — then  sell 
it  to  you  on  a  binding  money-back  guarantee. 

THINK  OF  IT! 

A  Standard  Watch  at  a  Saving  of  Y3  to  Vz 
of  Your  Money.    That  is  exactly  what  this 
wonderful  offer  means,  and  it  is  exactly 
what  you  get,  if  you  are  so  fortunate  as  to 
get  your  order  in  in  time  to  get  one  of  these  5,000  "Santa 
Fe  Specials"  on  my  Special  Distribution  Cut-Profit  Plan. 
The  coupon,  a  letter  or  your  name  and  address  on  a  postal 
will  bring  my  Free  Watch  Book  right  back  to  you.  Don't 
delay — write  today. 


NEW  CASE 
DESIGNS 

I  want  you  to  see  the  new- 
est designs  in  Cases  used  on 
these  "Santa  Fe  Special" 
Watches,  so  that  you  will 
fully  realize  their  beauty 
and  up-to-dateness,  as  well 
as  the  value  of  the  Bargain 
I  am  offering  you.  I  want  you 
to  see  the  3 -color  inlay  work 
— nothing  more  refined.  Then 
think  how  distinctive  and 
personal  your  Watch  would 
be  with  your  own  name, 
monogram  or  some  appro- 
priate emblem  engraved  in 
the  Case,  just  to  suit  your 
own  ideas.  You  will  also 
want  to  see  the  new  French 
Art  designs  in  engraved 
Cases — all  shown  in  My 
New  Watch  Book,  printed 
in  beautiful  colors.  Write 
for  it  today,  it  will  be  sent 
FREE. 


letter,  post  card  or  this  coupon  will  bring  you  my 
Free  Watch  Book 


SANTA  FE  WATCH  CO.,  880  Thomas  Building.  Topeka,  Kan. 

Please  send  me  your  New  Watch  Book  with  the  understand- 
ing that  this  request  does  not  obligate  me  in  any  way. 

Name   

Address   State   


Tropical  Climates  Make  No  Differ- 
ence with  the  "Santa  Fe  Special" 
 Four  Seconds  in  Five  Months. 

1  feel  it  my  duty  to  let  you  know  how  my 
"Santa  Fe  Special"  is  standing  the  tropics. 
It  is  the  best  watch  I  have  ever  carried,  with 
no  exception.  It  has  not  lost  over  four  sec- 
onds since  I  received  it,  about  six  months 
ago,  comparing  it  with  Naval  time.  I 
wouldn't  sell  it  for  $50.00  and  take  chances 
of  buying  another  make  half  as  good. 

B.  H.  GABBARD,  Tutuila,  Samoa. 

I  received  the  watch  and  think  it  is  one  of 
the  finest  pieces  of  work  I  have  ever  had.  I 
am  pleased  very  much  with  it. 

A.  RATHOFF, 
U.  S.  S.  Jupiter,  Atlantic  Squadron. 


Likes  It  Better  Than  a  Watch  that 
Costs  $85.00. 

I  find  my  watch  to  be  the  best  timepiece  I 
ever  owned.  I  owned  an  $85  watch  before, 
which  was  stolen  from  me,  and  to  tell  you 
the  truth,  I  can  see  no  difference,  so  far  as 
keeping  good  time  is  concerned,  between  it 
and  my  "Santa  Fe  Special."  The  "Santa  Fe 
Special"  comes  up  to  the  mark  of  efficiency 
in  every  respect.  I  put  her  through  some 
severe  tests  this  winter,  and  she  hasn't  lost 
or  gained  a  second  yet,  as  far  as  I  know. 
If  anyone  knows  the  value  of  a  good  time- 
keeper, it  is  we  people  here  in  the  Coast  Ar- 
tillery Service.  The  watch  is  worth  more 
than  you  ask  for  it  in  my  estimation. 

FRANOIR  L.  WALLOW, 
Cpl.  First  Company,  C.  A.  C, 

Fort  McKinley,  Maine. 


A  Watch  to  be  Proud  of. 

Received  the  "Santa  Fe  Special"  watch 
today,  and  am  more  than  pleased  with  it.  I 
must  say  that  the  engraving  is  the  best  work- 
manship I  ever  saw,  and  I  know  I  have  a 
watch  now  that  I  can  be  proud  of. 

J.  C.  FAHNING,  U.  S.  S.  Washington. 

Says  It's  Worth  Sixty  Dollars. 

I  want  to  say  that  the  watch  which  you 
sent  me  is  far  above  what  I  expected  for  the 
money.  A  friend  of  mine  with  a  $50.00 
Hamilton,  almost  new,  offered  me  his  watch 
and  $10.00  for  my  "Santa  Fe  Special."  A 
local  jeweler  tells  me  that  my  watch  ought 
to  have  cost  me  $60.00. 

T.  E.  DAVIS,  Hurlburt,  N.  Mex. 
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Strength,  Unlimited  Vitality  & 
Improved  Ihrsonal  3%ppearance 

The 
STERLING 

HIGH  FREQUENCY 

VIOLET  RAY 

The  Sterling  Violet  Ray 
is  invaluable  in  the 
treatment  of  diseases  of 
the  skin,  mouth,  throat 
and  lungs,  derangements 
of  the  liver,  kidneys,  stom- 
ach and  intestines — soreness 
in  muscles  and  joints — tired 
or  "sick"  brains  or  lack  of 
"nerve  tone."  It  strengthens 
heart  action — cleanses  the  blood — brings  the  flush 
of  youth  to  the  skin — enlivens  the  hair — puts  a 
"spring  in  your  step"  and  creates  a  clear  eye 
and  brain. 

Specially  designed  for  home  use — fitted  to 
work  from  the  ordinary  lamp  socket — easy  to 
manipulate — under  control  at  all  times. 

VALUABLE  BOOK  FREE 

Read  how  you  can  treat  innumerable  diseases 
and  ailments,  improve  your  personal  charm,  add 
strength  and  vitality  and  help  yourself  in  hun- 
dreds of  ways.  Just  mail  the  coupon  or  drop  a 
postal.  Do  it  now,  this  minute,  before  you  forget 
it. 

The  Sterling  Electrical  Corporation 
1278  West  3rd  St.       Cleveland,  Ohi< 


THE 
STERLING 
ELECTRICAL 
CORPORATION 


FOR 

FREE 

BOOK. 


1278 
West  3rd  Street 
Cleveland,  Ohio 


Gentlemen:— As  per  your  offer  in  Electrical  Experin 
please  mail  me  at  once,  free  and  postpaid,  your  bo 
full  information  atiuul  the  Sterling  Violet  Hay  (iene 


nd 


NAME   

ADDRESS   

CITY   STATE 


Skinderviken 
Transmitter 
Buttons 

Nothing  like  it  on  the  market. 
Will   make  an   old  transmitter 
better  than  new.    Adjusted  in 
a  jiffy.     Supersensitive.  Talks 
at  all  angles. 
Price  $1.00  each.     Discount  in  quantities 
Send   Ms    One    Ttnllar.   far   whirh   toe   will   mail  One 
button  prepaid  wider  our  money-back  guarantee. 

Booklet  No.  3  free  for  the  asking 


SPECIAL  NOTICE 

To  clear  up  any  misunderstandings  that 
might  arise  in  connection  with  our  offer  of 
last  month  to  pay  for  suggestions  as  to  uses 
to  which  the  Skinderviken  Button  may  be 
put  (see  our  July  ad),  we  wish  to  announce 
the  following  rules : 

1.  The  offer  extends  only  until  August  30 
and  will  close  on  that  date. 

2.  The  first  prize  of  $10  will  remain  as 
announced.  But  instead  of  paying  for  all 
accepted  suggestions  in  proportion  to  their 
value,  we  will  pay  $1  for  every  suggestion 
we  accept. 

3.  By  the  words  "best  idea"  we  mean  the 
most  practical  and  the  one  having  the  most 
commercial  value. 

4.  Anyone  can  compete  whether  you  have 
purchased  a  button  or  not.  Borrow  your 
friend's — try  it  out — and  send  in  your  sug- 
gestion. 


Skinderviken  Telephone  Equipment  Co. 

For  your  convenience  in  writing  us,  address 
STECO,  2134  N.  Clark  Street,  CHICAGO,  ILL. 
335  Broadway,  NEW  YORK  CITY 


Ymu  can  be  quickly  cured,  if  you 

STAMMER 


ySend  10  cents  coin  or  stamps  for70-page  book  on  Stam- 
mering and  Stuttering,  "Its  Came  and  Cure."  It  tells  howl 
cored  myself  after  stammering  for  20  years. 
Benjamin  N.  Bogue,  757  Bogne  Building,  Indianapolis 
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regulated  to  a  nicety.  In  order  to  over- 
come the  difficulty  of  starting  the  train  with 
a  bad  jerk,  it  is  in  the  power  of  the  con- 
ductor to  move  the  contact  shoe  forward 
or  back,  for  a  few  inches.  Thus  the  hy- 
draulic shoes  can  be  brought  under  the 
gradual  pull  of  the  electro-magnets  by  being 
a  greater  distance  away  from  the  ener- 
gized magnets  as  shown  in  Fig.  6.  For,  the 
further  the  hydraulic  shoe  is  away  from 
the  electro-magnet,  the  less  the  tractive  ef- 
fect will  be. 

In  the  writer's  system,  the  train  is  stopt 
the  same  as  by  the  French  method,  simply 
by  withdrawing  the  water  pressure.  The 
hydraulic  shoe  then  comes  into  contact  with 
the  track  and  the  train  stops  almost  im- 
mediately. 

System  Not  Expensive 

It  will  be  argued  that  this  magnet  ar- 
rangement is  a  very  expensive  method,  but 
this  is  not  the  case.  These  railroads  are 
not  intended  for  great  distances,  but  will 
be  mostly  used  in  cities  where  first  cost 
is  of  no  consequence.  Witness  for  instance 
the  truly  enormous  cost  of  subway  con- 
struction where  the  cost  per  mile  frequently 
runs  into  millions  of  dollars.  In  the  elec- 
tro-magnet tractive  scheme,  like  in  all  other 
railroads,  it  is  only  the  first  cost  that 
counts,  and  it  is  very  much  doubted  if  the 
idea  advanced  here  will  make  this  railroad 
cost  even  one-quarter  as  much  per  mile  as 
an  ordinary  elevated  railway. 

Another  important  plan  which  the  writer 
advances,  and  which  is  shown  impressively 
on  our  cover  illustration,  is  that  this  rail- 
way is  not  intended  to  run  thru  the  streets, 
but  rather  over  the  house  tops.    This  is 
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quite  practical  with  such  a  railroad  for  the 
following  reasons  :  Firstly,  the  single  track 
will  take  away  practically  no  light  where  it 
crosses  over  the  streets.  The  track  can  be 
very  light  because  the  cars  themselves  are 
light.  Also,  there  is  but  a  single  track, 
and  consequently  the  structure  that  carries 
it  can  be  exceedingly  light.  Secondly,  there 
is  no  noise  whatsoever.  You  cannot  hear 
the  coming  or  going  of  the  gliding  wheelless 
trains.  They  make  absolutely  no  noise  and 
there  is  moreover  no  vibration.  The  pillars 
supporting  the  track  can  be  placed  on  two 
adjoining  house  walls  as  shown  in  our 
cover  illustration ;  therefore  no  foundations 
are  required.  Stations  can  be  located  on 
the  roof  tops  if  desired,  where  they  will 
not  be  as  unsightly  as  at  present.  Eleva- 
tors will  take  the  passengers  up  and  down. 

Being  that  these  railroads  can  be  run 
safely  at  a  speed  double  or  triple  the  pres- 
ent day  ones,  it  should  be  possible  to  pro- 
vide a  seat  foe  everyone,  no  matter  what 
the  increase  of  the  population  will  be.  We 
cannot  transport  in  the  future  many  more 
people  than  our  present  day  transportation 
facilities  provide.  Airplanes  are  out  of  the 
question  for  obvious  reasons  and  so  are 
airships  for  the  reason  that  they  cannot  be 
operated  quickly  enough,  and  also  they  can- 
not carry  enough  passengers  no  matter 
what  their  size.  Take  for  instance  a  New 
York  Subway  car  when  packed  full  will 
accommodate  often  as  many  as  two  hun- 
dred passengers,  while  a  ten  car  train 
carries  two  thousand  souls.  From  this  it 
can  be  seen  that  neither  the  airplanes  nor 
the  airship  can  ever  hope  to  compete  with 
the  wheelless  trains  as  outlined  above. 
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ters,  steps  in  line,  picks  up  his  tray  and 
proceeds  to  obtain  his  knife,  fork,  spoon 
and  paper  napkin.  Directly  ahead  of  him 
is  a  man  with  dirty  face  and  hands  who 
also  fumbles  around  among  the  silverware 
probably  touching  our  friend's  knife  and 
fork  as  well  as  his  own.  Our  friend  no- 
tices this  and  frowns,  but  sees  nothing  of 
importance  about  it  other  than  the  unsani- 
tary annoyance  for  the  time  being. 

At  five-thirty  P.  M.  we  return  to  our 
friend's  office  and  find  him  all  prepared  to 
drive  home  in  his  eight  cylinder  flyer ;  so 
feeling  the  need  of  fresh  air  we  invite  our- 
selves to  go  along.  We  haven't  gone  far 
until  it  begins  to  rain  in  torrents,  but  we 
don't  bother  as  the  top  is  up.  Arriving 
home  our  friend  turns  into  the  driveway 
and  as  he  nears  the  garage  observes  both 
doors  tightly  closed  which  means  that  he 
must  get  out  into  the  wet  to  open  them 
and  that's  no  joke.  He  simply  jumps  out, 
gets  wet  and  mutters  things  we  can't  re- 
cord here. 

Our  friend's  wife  meets  him  at  the  door 
with  the  usual  welcome  and  he  feels  great- 
ly relieved  amid  the  comforts  of  his  cozy 
little  home.  Supper  is  served  with  our 
friend  enjoying  a  good  meal.  During  des- 
sert his  wife  expresses  her  great  desire  to 
see  a  certain  good  play  at  the  opera.  Hus- 
band frowns  inwardly  for  it  is  his  prefer- 
ence to  keep  within  the  shelter  of  his  home 
this  wet  evening.  But  observing  his  wife's 
earnest  desire  for  additional  amusement 
he  strives  to  show  some  enthusiasm  over 
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the  suggestion.  They  leave  for  the  show 
about  seven-thirty. 

Arriving  at  the  theater  thirty  minutes 
later  they  enter,  taking  their  wraps  with 
them  to  their  seats.  Past  experience  with 
the  check  room  service  has  convinced 
them  of  this  wisdom.  The  theater  is 
crowded,  every  seat  is  occupied.  There  is 
no  empty  seat  near  them  to  lay  their  hot 
wraps  on.  Our  friend  must  hold  the  collec- 
tion upon  his  lap  which  doesn't  add  to 
his  comfort.  Along  about  the  third  act 
when  the  exciting  part  of  the  play  makes 
everyone  sit  rigid  with  expectation,  our 
friend  is  simply  sweltering  under  the  many 
woolen  garments  over  his  knees  but  he 
just  sits  there  and  suffers  without  one 
idea  concerning  the  uncomfortable  situa- 
tion. 

Returning  home  after  the  show  our 
friend  finds  a  telegram  waiting  for  him. 
It  is  from  headquarters  instructing  him  to 
make  a  special  business  trip  up-state-  to  a 
city  that  he  has  never  visited  before.  He 
prepares  for  the  trip  and  leaves  the  fol- 
lowing morning.  But  before  leaving  he 
acknowledges  the  company's  wire  and  at  the 
same  time  requests  them  to  send  him  an 
expense  check. 

While  en  route  to  his  destination  he 
takes  the  hotel  directory  from  the  Pull- 
man Library  and  selects  what  appears  to 
be  the  best  hotel  in  the  city.  He  proceeds 
to  this  hotel  and  registers  as  usual.  The 
following  day  the  company's  check  arrives 
(Continued  on  page  340) 
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Cigarettes 
made  to  meet 
your  taste! 


CAMELS  are  offered  you  as  a  cigarette  entirely  out  of 
the  ordinary — a  flavor  and  smoothness  never  before 
attained.  To  best  realize  their  quality  compare  Camels 
with  any  cigarette  in  the  world  at  any  price! 


Camels  flavor  is  so  refreshing, 
so  enticing,  it  will  win  you  at 
once — it  is  so  new  and  unusual. 
That's  what  Camels  expert 
blend  of  choice  Turkish  and 
choice  Domestic  tobacco  gives 
you!  You'll  prefer  this  blend  to 
either  kind  of  tobacco  smoked 
straight! 

As  you  smoke  Camels,  you'll 
note  absence  of  any  unpleasant 
cigaretty  aftertaste  or  any  un- 


pleasant cigaretty  odor.  And, 
you'll  be  delighted  to  discover 
that  you  can  smoke  Camels  lib- 
erally without  tiring  your  taste! 

Take  Camels  at  any  angle — 
they  surely  supply  cigarette  con- 
tentment beyond  anything  you 
ever  experienced.  They're  a 
cigarette  revelation!  You  do 
not  miss  coupons,  premiums  or 
gifts.  You'll  prefer  Camels 
quality! 


mm 


Camels  are  sold  everywhere  in  scientifically 
sealed  packages  of  20  cigarettes  or  ten  packages 
{200  cigarettes)  in  a  glassine-paper-covered  carton. 
We  strongly  recommend  this  carton  for  the  home 
or  office  supply  or  when  you  travel. 

R.  J.  REYNOLDS  TOBACCO  CO..  Winston-Salem.  N.  C. 
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The  wonder  of  the  twentieth  century  inexpensive  electric  power,  this  is  possible  with  our  new 
electric  power  system,  a  new  idea  in  electricity.  With  the  aid  of  our  instruction  and  chemicals 
you  can  make  and  install  a  power  battery  as  shown  in  the  illustration,  absolutely  safe  and  sim- 
ple. Stop  wasting  money  on  buying  batteries,  install  the  new  electric  power  battery.  It  is  not 
an  acid  or  dry  battery,  it  is  a  new  combination  of  wet  and  dry  elements  which  produce  electric- 
ity. These  batteries  are  powerful  and  cheap  to  operate,  they  produce  a  direct  current  of  more 
than  10  volts,  cheaper  than  any  other  form  of  battery.  They  are  wonderful  for  operating  all 
kinds  of  experimental  work,  for  lighting  purposes  and  for  many  other  uses  where  electric 
current  is  needed.  Any  user  of  batteries  knows  the  value  of  an  inexpensive  high  voltage 
electric  current.  These  batteries  should  be  in  every  home,  office,  shop  and  factory,  no 
matter  how  small  a  current  is  needed;  to  reduce  or  raise  the  current  of  the  battery,  simply 
move  the  volt  regulator  on  the  switch  board.  The  beauty  of  these  power  batteries  is,  that 
they  do  not  evaporate  or  lose  current  when  not  in  use,  therefore,  with  every  day  use  recharg- 
ing the  battery  is  necessary  about  every  monthorso.it  can  be  recharged  at  home  in  a  few 
minutes,  no  electricity  or  machinery  is  required  for  this  operation,  recharging  material  can 
usually  be  obtained  around  your  home  or  can  be  bought  for  a  few  cents.  These  batteries  when 
charged  weigh  about  34  paund*  and  if  properly  installed  will  last  for  years.  Each  battery 
making  outfit  consists  of  a  completely  wired  switch  board,  battery  connectors,  wire,  instruc- 
tions and  plan  for  making,  installing  and  recharging  the  battery  and  complete  chemicals. 
Special  introductory  price,  $1.C0,  prepaid.   Outside  the  U.  S.,  $1/25. 

MODEL  TELE  PHON  ES5!^ 

The  most  useful  and  inexpensive  wall  telephones  yet  developed.  Good  use  can  be  found  for  a  set 
of  these  telephones  in  many  homes,  and  in  office,  store  or  shop,  iudoors  and  outdoors;  they  save 
many  steps  and  much  time.  You  can  easily  install  these  new  model  telephones  and  have 
yourown  private  line  with  no  operators  to  bother  or  listen  to  your  conversation.  They  are  thor- 
oughly practical  and  serviceable  all  around  telephones.  Their  construction  is  simple  and  neat, 
nothing  to  break  or  to  get  out  of  order,  a  child  can  operate  them  with 
ease,  they  will  give  satisfactory  service  at  any  distance  up  to  1500  feet, 
and  even  at  that  distance  the  voice  will  be  perfectly  plain  and  under- 
standable as  with  the  regular  commercial  telephone.  These  new 
model  telephones  are  electrically  operated,  two  batteries  will  operate  a  set  of  phones  for  a  long 
time,  the  cabinets  are  made  of  polished  oak  and  6nished  with  a  durable  varnish  and  fitted  with 
excellent  receivers  and  transmitters,  fine  workmanship  and  construction  throughout,  guaran- 
teed to  operate  under  all  conditions.  We  are  offering  the  New  ModeL Telephones  at  an  excep- 
tionally low  price.  Each  telephone  set  consists  of  two  New  Model  Telephones,  calling  system, 
wire,  instructions  and  diagram  for  installing.  Special  price  to  introduce  $2.00,  prepaid.  Outside 
the  U.  S.  $2.25.  FREE — We  want  every  reader  to  own  a  New  Model  Telephone  set,  so  we  are 
going  to  give  away  a  2-cell  battery  FREE  to  every  purchaser  of  a  New  Model  Telephone  Set. 


$100 


ELECTRIC  LIGHT 
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bills  to  pay.    Anyone  can  install  and 
and  inexpensive.    No  more  smoke 
or  break,  just  as  safe  in  the 
room,  always  ready  for  use, 
you  instantly  have  a  bright 
It  is  not  affected  by  heat  or 
pantries,  barns,  sheds, 


The  latest  electric  light,  no  batteries  to  buy  or  electric 

maintain  this  midget  electric  light.    Safe,  simple  a 
and  smell,  no  wicks  or  oil,  no  chimney?  to  clean     ,y  . 
barn,  garage  and  clothes  closet  as  in  any  open  yyW^^^^^ 
day  or  night.    A  touch  on  the  switch  and 

electric  light.    No  matter  where  you  live  this  fight  can  be  instaTle< 
cold.    Many  homes  have  installed  this  electric  light  in  their  halls,  closet 

cellars,  garages,  etc.,  with  good  results.    It  is  an  extremely  useful  light  which  no  household  should  be 
without.    The  reason  for  this  bright  electric  light  is  that  the  lighting  bulb  is  fitted  with  a 
drawn  Tungsten  filament  wire  which  is  much  more  efficient  and  durable,  besides  giving  a  300%  in- 
crease in  light  as  compared  with  the  ordinary" carbon  lamp.    The  power  system  furnished  with  this  lighting 
outfit  is  somewhat  similar  to  the  electric  power  battery  described  above.    Each  electric  light  outfit  includes 
the  following:    Complete  directions  and  plans,  copper  wire,  insulated  wire  holders,  knife  switch,  drop  light 
fixture  with  socket,  friction  tape,  battery  protector,  maroon  shade,  national  mazda  globe.  Our  dry  battery 
compound,  which  assists  in  renewing  and  supplying  the  current  and  our  current  renewing  system  with  which 
you  can  renew  the  current  at  home  without  expense.    With  every  day  use  one  recharge  usually  lasts  two  to 
three  weeks.    This  electric  lighting  outfit  is  undoubtedly  the  most  practical  and  durable  electric  light  of  low 
cost  and  long  service  ever  devised.    Special  price  to  introduce  these  electric  lighting  outfits  $1.00.  prepaid. 
Outside  the  U.  S.  $1/25. 


QDtUT  (bltUrtUttrr — It  1S  our  intention  that  every  article  described  above  will  reach  you  exactly  as  described,  that 
it  will  satisfy  you  perfectly,  that  it  represents  full  value  for  the  money  you  paid  or  we  will  refund  your  money. 
Just  to  introduce  our  new  line  of  goods  we  are  offering  them  at  these  greatly  reduced  p/ices.    We  only  have  a  limited 
number  of  the  above  described  goods  at  these  prices.    Order  now,  direct  from  this  ad.    We  guarantee  safe  delivery 
anywhere  for  additional  10  cents  on  each  item. 
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YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 

IX  THIS  DAT  and  AGE  attention  to  your  appearance 
is  an  absolute  necessity  if  you  expect  to  make  the  most 
outoflife.  Not  only  should  you  wish  to  appear  asattrac- 
tive  as  possible,  for  your  own  self-satisfaction,  which  is 
alone  well  worth  your  efforts,  but  you  will  find  the  world 
in  general  judging  you  greatly,  if  not  wholly,  by  your 
"looks,'*  therefore  it  pays  to  "look  your  best"  at  all  times. 

Wrile  today  for  free  booklet,  which  tells  you  how 

M.  TRILETY,  Face  Specialist 


AFTER 

Permit  no  one  to  see  you  looking  otherwise;  it  will 

injure  your  welfare!  Upon  the  impression  you  constant- 
ly make  rests  the  failure  or  success  of  your  life.  Which 
is  to  be  your  ultimate  destiny?  My  new  Nose-Shaper, 
"Trados"  (Model  24)  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  worn  at  night. 
to  correct  ill-shaped  noses  without  cost  if  not  satisfactory 

1162  Ackerman  Bldg.,  Binghamton.  N.  Y. 
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Comics,  Cartoons,  Commer- 
cial. Newspaper  and  Maga- 
zine illustrating.  Pastel, 
Crayon  portraits,  Poster 
and  Fashions.  Earn  Big  Money. 
Taught  by  Mail  or  Local  Classes. 

Write  for  illustrated  booklet, 
terras  and  list  of  successful  pupils 
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WOMEN'S  AC  1— I  ES 
ASK    FOR    A-K  TABLETS 
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Ability 

By  Jay  G.  Ho  bson 

(Continued  from  page  338) 


as_  requested.  Being  a  total  stranger  in 
the  city  he  asks  the  hotel  manager  to 
kindly  cash  said  check,  explaining  who  he 
is  and  the  integrity  of  his  superiors. 

The  manager  very  diplomatically  ex- 
plains that  he  has  often  heard  of  his  fine 
company  and  would  be  pleased  to  accom- 
modate him  if  he  will  just  have  some  one 
identify  him  so  that  he  can  be  sure  our 
friend  is  the  proper  person.  For  it  is  pos- 
sible, from  the  manager's  point  of  view, 
that  our  friend  could  have  found  the 
check — that  had  happened  before!  Of 
course,  the  hotel  does  not  mean  to  doubt 
our  friend's  honesty  for  one  moment! 

Turning  around  he  rams  the  check 
deep  into  his  pocket  with  a  vow,  to  him- 
self, that  he  will  get  that  check  cashed  by 
the  first  bank  he  comes  to. 

Walking  slowly  down  the  main  business 
street  he  runs  into  a  friendly  looking  bank 
and  he  decides  to  try  his  luck  in  there. 
Approaching  the  cashier's  window  deliber- 
ately he  shoves  the  check  for  a  hundred 
toward  the  cashier  with  the  remark  that 
he  would  appreciate  the  favor.  The  cash- 
ier excuses  himself  for  a  minute  and  re- 
tires to  one  of  the  financial  reference 
books  for  information  about  the  company. 

Promptly  returning  to  his  money  cage 
the  cashier  politely  informs  our  friend 
that  he  would  be  pleased  to  favor  him  if 
he  will  obtain  additional  identifications. 
Our  friend  is  almost  desperate  by  this  time 
and  requests  the  cashier  to  take  him  to 
the  president  of  the  bank.  The  president 
is  courteous  but  assumes  the  same  stand 
about  further  identification  as  the  others. 
Our  friend's  spirits  dropt  very  low  from 
this  last  retort.  But  glancing  down  on  the 
expensive  mahogany  desk  of  the  presi- 
dent he  accidentally  observed  the  national 
emblem  of  an  organization  to  which  both 
he  and  the  president  belong  and  quickly 
makes  this  known.  The  president's  face 
softened  and  after  a  few  hand  shakes 
the  cashier  is  summoned  with  instructions 
to  honor  our  friend's  check  which  was  ac- 
complished among  expressions  of  appre- 
ciation. 

Now  shifting  our  minds  into  reverse 
we  will  return  to  our  iriend's  first  exper- 
ience in  the  cafeteria  and  see  what,  it 
any,  improvement  was  suggested  by  things 
that  transpired.  This  simple  little  test  of 
observation  will  help  to  show  how  far 
your  inventive  abilities  have  been  devel- 
oped. The  more  observing  mind  would 
have  received  an  idea  of  value  after  seeing 
that  man  with  dirty  hands  mussing  over 
the  silverware.  A  mental  picture  of  a 
sanitary  dispensing  machine  for  knives, 
forks  and  spoons  would  have  appeared. 
A  machine  with  levers  to  operate  the  dis- 
pensing of  the  silverware  so  that  only 
one  pair  of  hands  would  touch  the  silver- 
ware to  be  used  by  them.  This  would  be 
an  improvement  of  worth. 

The  incident  at  the  garage  should  have 
suggested  a  device  to  automatically  open 
the  doors  as  soon  as  the  automobile  came 
near  enough  to  put  it  into  motion.  Possi- 
bly a  small  electric  motor  attached  to  the 
doors  with  a  bumper  switch  to  come  into 
contact  with  the  front  tires  of  the  auto. 
After  the  small  motor  had  propelled  the 
doors  sufficiently  to  allow  the  auto  to  en- 
ter, there  would  be  a  cut-off  switch  on  the 
end  of  the  door  that  would  stop  the  motor. 

Then  at  the  theater  our  friend's  discom- 
fort should  have  suggested  an  improve- 
ment in  seats.  One  with  a  clothes  com- 
partment in  the  back  that  would  open 
when  the  seat  was  bent  forward  and  close 
and  disappear  thru  the  floor  when  the  seat 
was  pushed  backward. 
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Being  check-bound  away  from  home  in 
a  strange  city  without  anyone  to  identify 
you  is  no  joke,  for  I  speak  from  experi- 
ence. 

The  trained  observer's  mind  would  have 
pictured  a  device  in  the  form  of  a  small 
pocket  case  with  his  picture  in  one  side  and 
across  the  picture  would  be  signed  his  offi- 
cial signature.  In  the  other  side  would  be 
secured  a  cancelled  company's  check  bear- 
ing his  signature,  the  stamps  of  the  differ- 
ent banks  and  clearing  houses  it  has  past 
thru  on  its  way  back  to  the  company ;  and 
on  its  face  it  is  marked  PAID.  This  old 
check  would  be  compared  to  the  new  one. 
The  signature  on  the  picture  and  on  the  old 
check  and  on  the  hotel  register  would 
be  compared  together,  which  would  be 
all  the  identity  necessary  to  obtain  the 
money  needed. 

A  few  months  ago  I  was  visiting  friends 
in  the  evening.  They  owned  a  popular 
phonograph  that  they  played  for  hours 
each  evening  and  fully  enjoyed  every  mo- 
ment of  it.  This  particular  evening  that 
I  called  they  refrained  from  playing  even 
as  much  as  one  short  record,  and  I  could 
not  quite  understand  the  unusual  situation. 
Being  by  nature  somewhat  nosey  about 
unusual  conditions  I  inquired  of  the  cause 
for  their  abstinence.  The  husband  frankly 
confest  that  he  had  neglected  to  stop  by 
the  music  store  for  a  very  important  ac- 
cessory necessary  for  proper  playing  of 
their  instrument.  This  explained,  I  ex- 
prest  my  regret  but  immediately  an  idea 
flashed  thru  my  mind  that  there  was  a 
great  need  for  a  small  device  to  make 
this  important  accessory. 

For  weeks  I  kept  turning  that  spark  of 
an  idea  over  in  my  mind  trying  to  picture 
a  machine  that  would  be  satisfactory  for 
the  purpose  desired.  Finally  I  pictured 
it  in  detail  and  soon  constructed  a  work- 
ing model  that  proved  efficient.  Then  I 
applied  for  broad  patents  both  in  the  U. 
S.  A.  and  foreign  countries.  It  is  about 
ready  for  the  market  now,  but  in  justice 
to  the  manufacturers  it  isn't  possible  to 
explain  definitely  all  about  the  construction 
and  origination  until  ready  for  public  an- 
nouncement. However  in  a  later  article  I 
shall  show  several  drawings  and  give  a 
complete  explanation  of  the  invention. 
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use  among  the  Italians.  These  bombs 
were  made  by  Italians  who  had  been  em- 
ployed in  fireworks  factories  in  Italy  and 
in  America.  The  cause  for  the  placing 
of  the  bombs  was  feuds  among  the  Ital- 
ians. A  section  of  the  city  became  known 
as  the  "bomb  centre." 

While  walking  in  a  section  of  the  east- 
side  on  a  fair  May  day,  in  the  neighbor- 
hood of  East  11th  and  12th  Streets,  I  was 
stopped  by  a  policeman  from  the  East 
5th  Street  Police  Station  House.  "I  was 
just  up  to  the  station  house  and  sent  a 
call  for  you,"  he  said.  "Why?"  I  queried. 
He  answered,  "We  have  located  a  big 
package  down  in  11th  Street,  which  looks 
like  a  bomb,  and  the  people  in  the  house 
have  left  their  apartments,  fearing  it  will 
explode." 

Upon  arriving,  I  ordered  all  the  chil- 
dren away  from  the  place,  and  then  start- 
ed to  operate  upon  the  bundle.  To  my 
great  surprise  I  came  upon  two  fulminate 
of  mercury  caps  attached  to  two  fuses,  and 
twelve  sticks  of  40  per  cent,  dynamite  put 
up  in  two  separate  packages!  To  each  six 
sticks  of  dynamite,  a  fulminate  cap  was 
attached.  The  bundle  was  surrounded  on 
all  sides  with  heavy  pieces  of  iron,  bolts 
and  small  pieces  of  slugs.  It  was  then 
covered  with  burlap,  which  in  turn  was 
covered  with  newspaper  and  bound  with 
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a  heavy  wire.  In  all,  the  bomb  weighed 
about  thirty  pounds. 

With  the  development  and  common 
knowledge  of  explosives  of  the  nitro-cellu- 
lose  group,  chlorat  and  nitrat  mixtures  ' 
disappeared  and  the  number  of  composite 
nitro-cellulose  and  nitro-glycerin  bombs  has 
increased  and  many  ingenious  combinations 
of  the  above  mentioned  methods  of  igni- 
tion have  been  devised,  showing  that  much 
keener  minds  and  men  well  trained  in 
chemistry  and  the  use  of  explosives  have 
made  these  later  type  bombs. 

Speaking  of  Large  Bombs. 

The  first  bomb  of  this  type,  the  "Cunard 
Bomb,"  discovered  in  1902,  was  the  largest 
bomb  I  ever  handled.  This  type  was  very 
rare  then,  but  it  is  now  "the  usual  garden 
variety."  The  Cunard  bomb  was  of  the 
nitro-glycerin  class  mechanically  detonat- 
ed. The  bomb  consisted  of  100  lbs.  of  60 
per  cent,  dynamite,  placed  in  two  boxes, 
each  containing  50  pounds.  These  boxes 
were  set  inside  a  larger  box  within  which 
was  set  a  timing  device  which  would  set 
off  the  fulminating  caps  and  detonate  the 
explosives.  The  timing  device  was  set 
to  explode  when  the  ship  had  proceeded 
two  hundred  miles  from  the  coast.  The 
man  who  made  the  bomb  was  discovered 
in  a  tenement  and  was  found  to  be  insane. 

The  O.  K.  Bottling  Works  Bomb  was  of 
the  nitro-cellulose  type,  mechanically  and 
electrically  operated,  as  was  evident  from 
the  circumstances,  weight  and  size  of  con- 
tainer, the  express  charge  and  the  debris. 
On  the  morning  of  December  12th,  1913, 
a  small  pasteboard  box  was  delivered  by 
the  Adams  Express  Company  and  was  re- 
ceived by  the  stenographer,  Miss  Anna 
Amusewitz,  who  laid  it  aside  until  she 
had  opened  the  mail.  The  bookkeeper  who 
was  in  the  office  when  the  bomb  exploded 
and  who  survived  his  injuries,  stated  that 
Miss  Amusewitz  cut  the  string,  thereupon 
an  explosion  occurred.  The  office  was 
wrecked,  Miss  Amusewitz  was  hurled  into 
the  corner  and  died  within  ten  minutes. 
The  perpetrator  was  never  discovered. 

The  Herrara  Bomb  was  of  the  nitro- 
glycerin group,  chemically  ignited.  The 
circumstances  were  similar  to  those  of  the 
O.  K.  Bottling  Works  Bomb,  which  killed 
Miss  Amusewitz.  Mrs.  Herrara  was  killed 
outright  and  her  husband  was  totally 
blinded. 

The  Taylor  Bomb,  the  second  manufac- 
tured by  Klotz,  was  of  the  same  type  and 
made  by  the  same  person.  This  bomb 
killed  Mrs.  Taylor  under  the  same  atten- 
dant circumstances  as  noted  above. 

My  own  fingers  were  blown  off  by  a 
bomb  of  the  same  description  and  manu- 
factured by  the  same  man  who  sent  it  to 
a  prominent  man  in  New  York  City, 
(Judge  Rosalsky),  related  Inspector 
Eagan. 

Shortly  after  the  third  bomb,  Herman 
Klotz,  a  draftsman  and  former  employee 
of  the  City  of  New  York,  was  mortally 
injured  by  a  bomb  he  was  making.  Klotz 
confest  to  these  outrages  before  his  death 
in  the  Fordham  Hospital. 

Since  the  beginning  of  the  European 
War,  bombs  have  been  of  an  improved 
type  and  are  modelled  along  the  lines  of 
munitions  used  by  the  European  Belliger- 
ents. 

The  Fay  Bomb  manufactured  by  Lieu- 
tenant Commander  Fay,  of  the  German 
Imperial  Navy,  was  of  the  alkaline  me- 
tallic nitrat  and  chlorat  type,  mechanically 
detonated.  The  bomb  case  was  of  steel 
plates  welded  together  by  100  rivets,  and  a 
riveted  cover  with  a  water-tight  gasket. 
The  interior  was  filled  with  a  chlorat, 
nitrat,  sulfur  and  antimony  mixture. 
There  were  two  detonating  devices,  one 
within  the  steel  case  and  the  other  one 
the  exterior.  The  exterior  mechanism  was 
attached  to  the  propeller  shaft  of  the 
steamship  and  the  rotation  of  the  shaft 
tightened  the  spring  on  the  interior  me- 
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chanism  so  that  when  the  spring  auto- 
matically released,  it  tript  the  firing  pin 
which  exploded  the  percussion  cap,  thus 
detonating  the  chemical  mixture. 

The  Recent  "Gimbel  Bros."  Bomb. 

The  late  nation-wide.  Post-Office  Bombs 
were  composite  bombs  of  the  nitro-giy- 
cerin,  alkalin,  metallic,  chlorat  type,  man- 
ually, mechanically  and  chemically  ignited, 
and  were  the  work  of  a  trained,  experi- 
enced expert,  who  knew  chemistry,  ex- 
plosives and  the  psychology  of  his  vic- 
tims. These  nineteen  bombs  were  simi- 
lar in  composition,  but  not  in  operation, 
to  the  bomb  which  killed  Governor  Steunen- 
berg  of  Idaho.    See  photo  of  bomb. 

The  latest  bomb  outrages  known  as  the 
"Anarchist  Fighter's  Bombs"  were  of  the 
high  explosive  type.  The  details  cannot 
be  divulged  at  this  time,  but  the  destruc- 
tion surrounding  the  residences  where  the 
bombs  were  set  off  tells  the  tale  all  too 
well. 

There  are  many  foolish  bomb  scares — 
from  diamond  studded  wrist  watches,  sent 
without  notice,  to  one  of  the  Four  Hun- 
dred's latest  debutantes,  to  a  piece  of  cop- 
per ore  sent  to  a  mining  engineer  or  a 
new  kind  of  cheese  sent  to  a  prominent 
patron  of  the  Waldorf-Astoria,  who  is  a 
connoisseur  of  famous  cheeses,  or  it  mav 


JNSPECTOR  OWEN  EAGAN  holds  perhaps 
one  of  the  most  unique  positions  in  the  world. 
Mr.  Eagan  is  the  official  bomb  opener  in  New 
York  City,  where  during  the  last  decade  more  bomb 
outrages  have  been  perpetrated  than  in  any  other 
community  in  the  world.  Mr.  Eagan  has  con- 
sented to  publish  some  of  his  experiences  in  the 
columns  of  the  ELECTRICAL  EXPERIMENTER, 
and  we  feel  certain  that  every  reader  will 
be  intensely  interested  in  Mr.  Lagan's  experi- 
ences. Inspector  Eagan  has  opened  thousands  of 
bombs  in  his  past  career,  only  once  being  injured, 
when  he  lost  a  finger  of  his  left  hand  due  to  the 
premature  explosion  of  a  bomb. 


be  a  box  of  coals  containing  a  ticking 
alarm  clock  which  has  been  sent  to  the 
Italian  barber  in  the  corner  barber  shop. 
These  jokes  cause  much  worry  and  ex- 
citement and  should  never  be  perpetrated. 
In  one  case  I  found  a  woman  in  a  serious 
condition,  due  to  the  receipt  by  messenger 
of  a  package  the  inner  wrapper  of  which 
was  decorated  by  skull  and  bones  and  a 
warning  of  death.  Arriving  there  and  re- 
moving this  cover,  I  extracted  a  bottle  of 
plain  "Pluto  Water"  ! 

The  latest  bombs  were  not  the  only 
ones  sent  to  prominent  persons. 

Carnegie  Mansion  at  Ninety-first  Street 
and  5th  Avenue  was  the  scene  of  a  bomb 
discovery.  Another  bomb  was  discovered 
outside  the  offices  of  the  Italian  Consul 
at  212  Lafayette  Street.  These  were  of 
the  nitro-glycerin  class,  manually  ignited 
by  the  application  of  a  match  to  the  fuse. 

The  late  Honorable  Mayor  Gaynor  was 
the  recipient  of  a  similar  bomb  which  was 
discovered  outside  his  office  window  with 
three  burnt  matches,  and  a  piece  of  Chinese 
lighting  punk  which  showed  evidence  of 
having  been  ignited. 

The  wealthy  and  prominent  persons  of 
our  city  are  not  the  only  victims  to  have 
these  unreliable  and  unexpected  packages 
sent  to  them.  Two  bombs  were  placed  in 
churches  in  this  city.  Two  bombs  were 
placed  in  moving  picture  houses  on  the 
East  Side.  One  bomb  tore  away  the  stair- 
way and  gallery.  Even  tenements  suffer 
as  much  as  mansions  and  private  resi- 
dences. 

Bomb-Making  An  Unhealthy  Vocation. 

The  "bomb  maker"  is  not  particular 
where  he  manufactures  his  infernal  ma- 


Try  This  Interesting 
Experiment 


It  is  something  everybody  can 
do. 

It  is  something  you  must  do, 
if  you  would  ever  be  more 
than  a  drudge. 

It  will  bring  you  freedom 
from  worry. 

It  will  make  you  happy,  and 
independent. 

It  is  wonderful  insurance. 
It  puts  you  where  you  can 
grasp    opportunity    when  it 
comes  along. 

It  gives  you  a  vacation  when 
you  need  it. 

It  means  more  advantages  for 
your  children. 

It  denotes  character  and  sta- 
bility. 

It  puts  you  out  of  debt. 

It  is  the  beginning  of  Success. 

Try  it. 

It  is— SAVING! 

It  is  now  made  easy  by  a  new 
system,  and  interesting. 

Almost  as  fascinating  as  a 
game. 

It  is  the  Budget  System  of 
Saving  and  Making  Money. 
You  have  read  about  it  in 
the  magazine  and  newspapers. 
All  authorities  endorse  it. 

It  stops  you  from  slipshod 
spending. 

It  saves  the  money  that  now 
slips  through  your  fingers — 
puts  it  where  it  will  do  you 
some  good  when  you  need  it. 
Thousands  of  happy,  success- 
ful families  use  it  today. 
It  is  fast  becoming  universal 
among  worth-while  people. 

A  business  principle  applied 
to  the  home — that's  what  the 
Budget  System  is. 

It  shows  you  in  advance  the 
minimum    amount    you  can 

save. 

A  Chicago  family  beat  their 
Budget  by  $65.00  last  Janu- 
ary. 

That's  getting  ahead. 

You  can  do  the  same. 

You  have  always  intended  to 

save  more. 

You  have  worried  about  the 

high  cost  of  living. 

You  have  wondered  where  all 
your  money  went  to. 

Take  that  last  $50.00  you 
spent. 

What  have  you  got  to  show 
for  it? 

How  much  of  it  can  you  ac- 
count for? 

Can't  you  account  for  all  of 
it? 

No? 

Then  you  are  a  reckless 
spender. 

Just  such  methods  keep  mil- 
lions poor. 


They  cause  hand-to-mouth 
living — and  destitute  old  age. 

The  Budget  System  corrects 
this  evil. 

But  learn  the  Budget  System 
correctly  at  the  start. 

It's  so  simple. 

An  accountant  named  Palmer 
devised  a  wonderful  Budget 

Book- 
based  on  seven  years'  actual 
experience  in  the  home. 
It  tells  you  all  about  starting 
a  Budget — and  how  to  keep 
it  up. 

Then  there  are  pages  to  last 
you  two  years. 

By  Palmer's  System  it  only 
takes  you  a  few  moments 
each  day. 

A  grammar  school  child  can 
do  it. 

It  is  all  in  one  handy  volume — 
well  bound, 


Users  Are  Enthusiastic 

I  am  wild  about  this  book,  the 
one  I  should  have  hud  long  agu. 

T.  B.,  Watertown,  Fla. 

I  kept  tab  on  house  expense  for 
6  years,  when  I  lold  my  follcs  it 
averaged  $40.1)0  a  week  the)  jusl 
laughed  at  nie.  We  are  10  in  the 
family.  Taking  the  book  home  I 
told  one  of  my  daughters  to  put 
everything  down  from  January  1st 
to  date,  when  we  dosed  the  month 
of  January  it  amounted  to  $174,711 
It  surprised  them  all.  I  am  .sure 
I  can  save  what  I  paid  for  the 
hook  in  a  week;  don't  need  to 
wait  two  years  as  it  is  an  eye- 
opener  to  the  folks  at  home.  Be 
sure  and  send  me  another  book 
in  December,  1920. 

H.  K..  Odebolt.  Ia. 

I  am  very  much  pleased  with  same. 
Enclosed  please  And  money  order 
to  pay  for  two  copies  of  this  great 
book,  kindly  send  me  another  copy 
by  parcel  post  as  I  desire  to  turn 
same  over  to  a  close  friend. 

D.  O.  B. ,  Frankfort.  Ky. 

Will  you  please  accept  this  check 
and  forward  one  copy  of  this 
book?  I  have  seen  a  copy  of  tins 
book  and  it  is  just  the  arlicie  I've 
been  looking  for  for  the  oast  year 
or  so. 

W.  L.  F.,  Alexandria,  La. 

I  gave  the  book  to  a  friend  of 
mine  for  a  wedding  present  ami 
if  I  am  not  mistaken  it  will  prove 
the  most  valuable  present  I  could 
have  given  hint.  Kindly  send  me 
another  of  these  books  for  my  own 
use. 

W.  G.  V..  Kansas  City.  Mo. 

Attached  herewith  you  will  nud 
check  in  payment  of  your  account 
against  me.  and  for  die  balance 
request  that  you  mail  your  House- 
hold Money  Saver  to  the  following 
four  parties. 

A.  E.   K..  Cleveland.  O. 


convenient, 
handsome. 

You'll  be  proud  to  show  it  to 
your  friends. 

But  prouder  still  to  enjoy  the 
advantages  it  brings  to  you 
and  those  dear  to  you. 
You  won't  be  without  this 
wealth-creating  book  if  you 
see  it. 

We  want  to  send  it  to  you  at 
our  expense. 

You  don't  even  need  to  send 
postage. 

Merely  mail  the  coupon. 

We  send  the  book— all  charges 
prepaid. 

You  keep  it  five  days. 
Quickly  you  will  see  that  it 
will  pay  for  itself  several  hun- 
dred times. 

You  will  see  why  users  are 
so  enthusiastic  about  it. 
You  will  want  to  keep  it. 
No  matter  whether  your  in- 
come is  steady  or  variable. 

No  matter  what  season  of  the 
year. 

You  will  never  be  without 
Palmer's  Household  Money 
Maker  if  you  see  it. 

That's  why  we  make  such  a 
liberal  offer. 

Keep  it  rive  days. 

Then  send  us  the  purchase 
price — 

only  three  dollars. 

Think  what  a  trifling  sum 
this  is. 

It  is  less  than  half  a  cent  a 
day,  as  the  book  lasts  two 
years. 

Read  the  letters  in  this  ad. 

They  are  pouring  into  our 
office  every  day. 

You,  yourself,  are  likely  to 
write  us  a  letter  that  will 
appear  on  this  very  page. 

But  the  first  step  is  to  send 
the  coupon. 

DO  IT  TODAY! 

The  quicker  you  get  Palmer's 
book  the  quicker  it  begins  to 
save  you  money. 

ACT  NOW! 

KRIEBEL  &  CO.,  643  Home 
Insurance  Bldg.,  Chicago. 


KRIEBEL  &  CO.,  643  Home  Insurance  Bldg..  Chicago. 

You  may  send  me  Mr.  Palmer's  book,  prepaid.  Within  five  days  after 
receiving  it  I  will  send  you  $3.  Of  mail  the  book  back  to  you. 


NAME 


ADDRESS 


For  the  convenience  of  those  who  wisli  to  remit  cash  with  order,  we 
ii How  a  cash  discount  of  2!j  cents,  making  the  price  of  the  book  $2.75. 
If  you  remit  cash  with  order  you  may  keep  the  book  five  days,  then 
return  it  if  you  do  not  want  it.  and  we  will  refund  your  money. 
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Adventures  of  the 
oAuto-\tfhee\  Coas\er  Club 

HOW   THE   AUTO-WHEEL  HELPS   AT  CAMP. 

 First   the   long  hike,   -with  the  Auto-Wheels 

carrying  the  heavy  loads — tents,  and  chow,  and 
fishing  tackle,  and  all  the  rest 

 And  when  we  pitched  camp  the  Auto-Wheels 

did  a  man-sized  job  hauling  away  rubbish  from  the 
camp  area,  and  bringing  up  firewood.  Jim,  the 
Club  Captain,  bossed  the  job,  and  camp  was  ready 
in  forty  minutes. 

 We  all  wore  our  Club  caps —  the  kind  all  Auto- 
Wheel  Club  members  get  free  by  writing  to  the 
Buffalo  Sled  Company  for  details. 

BOYS:  If  you  want  to  share  the  fun  of  the 
Auto-Wheel  Coaster  Club,  write  for  booklet 
showing  Auto-Wheel  Coaster  and  Auto-Wheel 
Convertible  Roadster.  A.  Free  Felt  Pennant 
goea  with  thia  handsome  booklet. 

THE  BUFFALO  SLED  CO..  163  Schenck  Street, 
In  Canada:  Preston,  Ont.      N.  Tonawanda,  N.  Y. 


Build  And  Fly  This  Model  of  the  Famous 

DE  HAVILLAND  Den  4 
BATTLE  PLANE 

Here's  a  new  IDEAL  Model  Aeroplane — a  faithtul 
duplicate  of  the  war-famous  Battle  Plane  that  downed 
the  enemy  over  the  battlefields  of  Fiance.  This  new 
IDEAL  Model  is  in  every  detail  a  practical,  3-ft.  copy 
of  the  original.  Has  oval  aluminum  radiator,  veneer 
cockpit  and  fuselage,  aluminum  top  and  bottom  engine 
cowling,  hand  carved  propeller,  ball-bearing  propeller 
shaft  and  rubber-tired  disc  wheels.  Guaranteed  to 
fly  from  the  ground.  Miniature  gun  mount  and  guns 
can  be  made  and  mounted  on  the  rear  cockpit.  Build 
one;  it's  easy  I  IDEAL  Accurate  Scale  Drawings,  in- 
eluding  building  and  flying  instructions,  show  any 
bright  boy  how  to  do  it. 

PLANS  AND  INSTRUCTIONS 

for  any  of  these  'planes  sent  postpaid 

DE  HAVILLAND  BATTLE  PLANE.  .35c 

Curtiss  Military  Tractor  25c 

Blcriot  Monoplane  25c 

Kieuport   Monoplane  25c 

Taube  Monoplane  25c 

Cecil  Peoli  Bacer  25o 

NC-4  (ready  August  15th)  50c 

Advance  Orders  now  booked  for  NC-4  Plans 
IDEAL  Model  Aeroplane  Construction  Outfits  contain- 
ing all  parts  and  materials  needed  to  build  these  Model 
Aeroplanes  are  sold  by  Leading  Toy,  Sporting  Goods  and 
Department  Stores.    Ask  for  t'licm  at  your  store. 
IDEAL  Model  Aeroplane  Catalog,  48  pages,  5c  Postpaid 

IDEAL  AIRPLANE  &  SUPPLY  COMPANY 
159-161  Wooster  St.,  cor.  W.  Houston  St..  N.  Y.  City 


*  $5.00 


Noiseless  Target  Practice 

Fit  vour  .22  with  a  Maxim  Silencer  and  get 
no  end  of  fun  this  summer  practicing  in  your 
back  yard  and  on  your  vacation. 

iJlJLllI     A  ■  MAKES  YOU 

I     M%  WkW*  A  BETTER  MARKSMAN 

 Jol 

It  eliminates  recoil  and  all  noise  of 
the  report,  and  steadies  your  aim. 
Direct  from  Dealer  or  Factory  $5.00. 
Write   for   Free    Book   of    Stories.  t*; 

MAXIM  SILENCER  CO. 
89  Homestead  Ave.,  Hartford,  Conn. 


ALL  THE  PARTS  &  PLANS 

50  CENTS  PREPAID. 
Don't  Send  Stamps 

_  Put  toeether  In  a 'JIFFY;  flies  100  feet. 
YQ  Next  contest  Model  Aero- Fleet,  next  Sept. 

«  3  NIFTY  NOVELTY  &  TOY  CO.,  Newark,  N.J. 


HERE 


chine.  A  cellar  in  an  East  Side  tenement, 
the  laboratory  of  a  prominent  hospital,  an 
abandoned  shack  in  the  marshy  sections 
of  the  suburbs,  the  servant's  room  of  the 
mansion,  a  suite  in  the  most  modern 
apartment  house,  perhaps  in  the  next 
apartment  wherever  you  may  be  living. 
Bombs,  strange  as  it  may  seem,  have  been 
made  by  many  types  of  men,  in  all  de- 
grees of  education,  wealth  and  state  of 
life. 

In  the  bomb  factory  in  the  rear  of  a 
quiet  and  prosperous  barber  shop,  the  pro- 
prietor was  killed  by  an  explosion  and 
upon  the  examination  of  his  body,  a  little 
carelessness  in  placing  a  too  highly  reac- 
tive chemical  in  his  pocket  was  found  to 
have  caused  the  end  of  his  career.  This 
rear  room  contained  enough  chemicals  to 
stock  a  small  drug  store,  sufficient  dyna- 
mite to  clear  Long  Island  of  tree  stumps 
and  enough  modern  fire  arms  and  ammu- 
nition to  make  envious  a  "would-be"  Jesse 
James. 

The  making  or  setting  of  bombs  is  not 
a  safe  and  lucrative  occupation  or  hobby, 
as  many  of  these  men  meet  destruction  by 
their  own  bombs.  The  greatest  death  toll 
paid  by  bomb  makers  occurred  in  the  top 
floor  of  a  six-story  apartment  house  on 
Lexington  Avenue,  between  102nd  and 
103rd  Street.  Three  anarchists,  Hansen, 
Carron  and  Berg  were  killed.  A  brother 
of  Louis  Berger,  who  used  a  fictitious 
name  "Murphy,"  escaped  death  with  se- 
vere injuries.  The  force  of  the  explosion 
destroyed  the  three  upper  stories  of  this 
building. 

During  the  war  I  was  kept  busy  with 
the  routine  work  of  the  Fire  Department 
cooperating  with  the  Police,  Federal  au- 
thorities, Defense  authorities  and  in  the 
instruction  of  agents  who  were  assigned 
to  the  investigation  of  various  enemy  ac- 
tivities. The  signing  of  the  armistice 
brought  its  train  of  trouble  with  shells, 
rifle  and  hand  grenades,  fuses  and  every 
imaginable  war  relic  which  contained  ex- 
plosives. Many  fingers  were  torn  off  by 
grenades  exploding  in  the  hands  of  chil- 
dren." 

Mr.  Eagan  Only  "Official  Bomb  Opener." 

At  this  point  we  ventured  the  question : 
"How  many  men  are  engaged  in  this  kind 
of  work,  Mr.  Eagan?" 

Mr.  Eagan's  answer  is  illuminating: 
"The  only  official  bomb  opener  other  than 
my  own  unique  position,  was  the  Imperial 
Chief  Inspector  of  the  late  Czar  of  Rus- 
sia, who  held  an  exalted  place  in  court 
circles  and  received  a  fabulous  salary.  I 
am  one  of  the  hard  working,  loyal  Ameri- 
can citizens  in  the  Civil  Service  of  this 
City,  accepting  an  humble  salary  and  have 
secured  my  position  by  long  and  trying 
experience,  constant  study  and  research." 

To  the  question :  "How  did  you  engage 
in  this  mysterious  and  dangerous  work?" 
Eagan's  answer  is  to  be  found  in  the  in- 
domitable spirit  of  his  race. 

"As  a  boy,  my  Mother  would  relate  to 
me  the  mysteries  of  Cleena,  the  Fairy 
Queen  of  County  Cork,  Ireland,  whose 
invisible  palace  was  on  my  great  grand- 
father's estate  near  Fermoy.  The  spirit 
of  delving  into  the  occult  and  mysterious 
was  early  developed  and  not  lacking  the 
necessary  nerve  and  grit,  I  went  to  it." 

The  telephone  bell  rang.  "Another 
bomb,"  laconically  said  the  inspector. 

"Here's  my  card.  Ring,  if  you  get  a 
package,"  were  his  last  words  as  he  dived 
into  the  express  elevator.  I  looked  at  his 
card.    This  is  what  it  says : 


OWEN  EAGAN. 

BOMB  EXPERT. 


Fire  Headquarters. 


Worth  4100. 


FLIES  500  FEET 


Lightning  Racer  Experi- 
mental Model.  This  is 
not  a  toy.  It  is  a  prac- 
tical, scientific  flying 
model,  guaranteed  to  fly 
hundreds  of  feet;  designed  and  built  from  the  finest 
selected  materials,  by  Model  Experts.  This  machine 
and  our  famous  "Montauk  Flyer"  are  the  only  Com- 
plete Model  Aeroplanes  guaranteed  to  fly  500  ft.  sell- 
ing for  less  than  $5.00.  This  model,  shipped  with 
monoplanes  detached,  ready  and  guaranteed  to  fly, 
$3.75  prepaid.  Send  stamps  for  circular  describing 
this  wonderful  model. 

Blueprints  of  the  following  models  1-2  actual  size  60  cents  post- 
paid in  U.  S. 

Blerlot  Racer,  files  600  ft.  Manhattan  Racer,  flies  2000 
ft.  Montauk  Flyer,  flies  500  ft.  3  ft.  Curtiss  or  De 
Havlland  Biplane,  75  cents  each,  postpaid. 

HEC  Flying  Boat  guaranteed  to  rise  from  the  water  and 
fly  500  ft.  Two  sheets  blueprint  $1.00  postpaid  U.  S. 
HEC  AEROPLANE  CO.,  300  E.  49th  St..  N.  Y.  C. 


0  DAYS  FREE  TRIAL 

and  freight  prepaid  on  any 
"RANGER"  bicycle.  Write  at  once 

for  our  h  ig  catalog  and  special  offers. 
Select  from  44  styles,  colors  and  sizes 
in  the  "RANGER"  line. 
EASY  PAYMENTS  if  desired,   at  a 
small  advance  over  our  Regular  Fac- 
tory-to-Rider  cash  prices. 
You  cannot  afford  to  buy  withont 
getting1  our  latest  propositions  and 
Factory-to-Rider  prices. 
Boys,  be  a  "Rider  Agent"  and 
make    big  money  taking  orders 
for  bicycles  and  supplies.  Get  our 
liberal  term*  on  a  sample  to  intro- 
duce the  new  "RANGER". 

Tires,  equipment,  sundries  and 
everything  in  the  bicycle  line  at 
half  usual  prices.  Write  today. 

'  CYCLE  COMPANY 
Dept.  F.107,  Chicago 


Ranger 
Electric 
Lighted 
Motorbike^ 


MEAD 


Chemical  Tricks^ 
or  Boys 


/Turzle  your  friends  wilti  mysterious,  fcarmless 
Chemical  (rkks  Pour  fed.  wbile  iind  blue  from  a 
pla=s  ..f  u„i.r,  wriu-  :t\rtrl  Ittteii  with  invinblt  ink, 
wnit  with  water  and  have  it  turn  blue,  make  your 
own  blue  ink  or  ink  powder  You  can  have  lots  of 
real  fun  doing  these  (ricks  with  "CHEMCRAFT 
Junior,  ce.mpMt  ou,ni  shown  at  left.  Send  foi 
ay  and  get  a  Free  copy  of  "'The 
interesting  magazine  for 


■all  Cher 


Amateur  Chemist's  Catalogue 
j       and  Hand  Book 


al  Co. 

m,  MA. 


) 


CHEMCRAFT 
JUNIOR 

POSTPAID  . 


35  Miles 
per hour 

Is  Record 
of  this 
Car 


7  TP    V  IP  Patented 
Zjir— ZrflJT    Sept.  3rd.  1918 

The  Greatest  60  Ct.  Article  on  the  Market, 
shipped  right  from  the  factory  the  same 
ay  we  receive  your  order.    The  Prong  is 
ade  of  beautiful  metal ;  never  break  or 
_ar  out  ;  scientifically  made  and 
best  workmanship.  The  rt;"-L 
e  elastic   and  lasting,  \  ___ 
nty  of  pep  and  force.  Zip- 
v.  complete,  only  50c  pre- 
paid.   Be  sure  the  name  Zip- 
Zip  and   our  address  appear 
on  the  article  you  buy.  Order 
from  us  or  any  Sporting  Goods 
Store  in  your  city.  SendStamps, 
Coin  or  Money  Order. 
AUTOMATIC  RUBBER  CO. 
COLUMBIA,  S.  C. 


Boys,  Build  This  Car.  This  nifty 
little  ca  r  driven  by  gasoline  motor, 
can  be  built  by  any  toy.  Parts  are 
furnished  by  us  and  are  very 
cheap.  Send  26c  for  building 
plans  and  price  list  of  parts  show. 
Inr  ' 


SYPHERMFG.CO.  %  ^ 
156  Warren  Street 
TOLEDO.  OHIO. 


UMAKEM 


Airplane  Workchest,  containing  aircraft  work  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  $10.00. 
Other  UmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE.  Inc. 
No.  2  UmakeM  Building,  127  Fifth  Avenue,  New  York 


TAM  MERER 


book,  "How  To  Stop  Stammering." 
Kill     the     fear     of  stammering. 
Re  education  the  key. 
The  Hatfield  Institute,   109  N,  Dearborn  St.,  Chicago,  III. 
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U.    S.    S.    TENNESSEE  ELECTRIC 
DRIVEN. 

The  U.  S.  super-dreadnaught  Tennessee 
is  a  sister  ship  of  the  California,  now  being 
built  at  the  navy  yard,  Mare  Island,  Cal., 
and  which  is  to  lie  launched  in  the  fall.  The 
Tennessee  is  624  feet  long,  97  feet 
inches  in  width,  and  has  a  draft  of  30  feet 
6  inches.  She  displaces  32,600  tons  and  has 
a  speed  of  21  knots.  She  has  eight  water 
tube  boilers  and  a  fuel  capacity  of  1,900 
tons.  Her  armament  will  consist  of  twelve 
14-inch  guns,  fourteen  5-inch  guns,  four 
6-pounders,  four  anti-aircraft  guns,  and 
two  torpedo  tubes.  She  will  be  manned 
by  a  crew  of  58  officers  and  1,024  men. 
She  will  burn  oil  exclusively  and  will  be 
cquipt  with  electric  drive. 


C 

Irafec 

tt©dl  Te< 

(Continu 

cd  from  page 

301) 

"Tooth  infection  is  undoubtedly  trans- 
mitted from  person  to  person  in  the  same 
family,  from  parents  to  children,  by  means 
of  kissing,  the  use  of  common  drink- 
ing and  eating  utensils,  and  many  other 
ways.  So,  if  one  has  infected  teeth, 
he  is  not  only  dangerous  to  himself,  but 
may  transmit  this  infection  to  other  mem- 
bers of  his  family,  especially  his  children, 
and  produce  serious  conditions  which  are 
difficult  to  explain.  One  is  appalled  at  the 
condition  of  the  first  teeth  of  children, 
many  of  whom  have  to  have  their  first 
teeth  filled.  Often  the  second  teeth  become 
infected  from  the  first  set  and  the  child 
carries  thru  life  the  result  of  the  neglect 
of  the  teeth,  on  the  one  hand,  and  the 
transmission  of  the  parent's  infection,  in 
addition. 

"Consequently,  we  feel  justified  in  ad- 
vocating radical  measures  in  eliminating 
the  infection  from  children  as  well  as 
adults,  and  that  means  extracting  all  in- 
fected teeth,  whether  in  children  or  adults, 
as  soon  as  there  is  evidence  of  infection. 

Conditions  Resulting  from  Infected  Teeth. 

"As  we  give  further  attention  to  the 
subject  of  chronic  infection  of  the  teeth, 
We  are  finding  more  and  more  conditions 
resulting  therefrom.  At  first,  the  relation 
of  infected  teeth  to  rheumatism  was  dem- 
onstrated by  Hastings  in  1914.  This  was 
a  very  important  discovery,  for  this  disease 
had  baffled  physicians  who  could  find  no 
definite  cause  for  it  and  many  fanciful 
theories  were  put  forward  to  explain  the 
cause.  Not  only  can  rheumatism  be  pre- 
vented by  intelligent  care  of  the  teeth,  as 
outlined  above,  but  in  many  cases  it  can  be 
cured  by  the  simple  method  of  extracting 
infected  teeth.  Possibly  the  most  common 
ailment  of  people  in  general  today  is 
summed'  up  in  the  general  term  'stomach 
trouble,'  and  often  this,  condition  resists 
all  attempts  at  eradication  by  the  ordinary 
methods  and  may  persist  for  years,  causing 
the  patient  to  drag  out  a  miserable  exis- 
tence. In  the  majority  of  cases,  infected 
teeth  are  at  the  root  of  the  trouble,  and 
if  the  condition  has  not  progrest  too  far, 
extraction  of  those  teeth,  so  fondly  cher- 
ished for  years,  may  clear  up  the  chronic 
stomach  trouble. 

"We  have  proven  conclusively  that  the 
infection  of  the  teeth,  after  years,  may 
spread  to  other  organs  of  the  body  and 
cause  disease  in  these  remote  regions,  which 
disease  has  apparently  no  relation  to  the 
teeth,  but,  nevertheless,  the  infected  teeth 
are  directly  responsible  for  the  condition. 
The  bacteria  which  grow  and  propagate 
{Continued  on  page  347) 
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Great 
demand 
for  drafts- 
men now.  Still 
greater  demand  in 
prospect.  War  over, 
building  is  to  be  resumed 
and  manufacturing  to 
expand  to  meet  home  and 
foreign  needs— which  means 
plenty  of  good  positions  for 
draftsmen.  Take  up  this  paying  pro- 
fession. The  Chicago  "Tech"  method  ^1 
is  the  quickest,  easiest  way  to  become  a 
draftsman  in  spare  time  while  you  hold 
your  present  position.   That  proved  before 
you  pay  a  penny.  (See  free  lesson  offer  below.) 
Send  coupon.    Learn  how  to  earn 

$25  to  noo 

a  Week  or  More 

at  interesting  work  with  opportunities  to  rise  to  superintendent,  manager, 
or  other  executive  positions.    Let  the  Chicago'  'Tech '  'engineers  train  you 
— ^         .        /\  At  least  get  the  free  lesson  and  information. 

Drawing  Outfit        Easy  payments 


(No 
Extra 
Charge) 


The  fees  for  Chicago  "Tech"  courses  are  very  moderate— and 
SOU  can  pay  on  easy  terms.  And  also— you  can  obtain  in  a  few 
months  what  it  would  take  several  years  to  acquire  by  ordinary 
methods.  You  can  getan  early  start.  You  are  soon  ready  to  take 
a  paying  position  and  to  quickly  get  back  the  cost  of  your  course. 


in  Draftsmanship  receives  this  draw- 
ing outfit— set  of  instruments  in  case, 
drawing  board.Tsquare.trianglee.scale, 
curve,  drawing  paper,  pencils,  etc.,  or 
a  cash  credit  in  case  he  already  has  an 
outnt.  You  use  them  while  learning.— then 
take  them  right  into  your  .practical  work. 
NOTF  •  Enrolled  with  Chicago  "Tech" 
1  *  •  you  have  the  personal  direc- 
tion of  practical  engineers,  builders  and 
architects  who  teach  you  the  methods  they 
use  in  their  own  work.  No  useless  theories, 
no  time  wasted.  You  are  prepared  to  stand 
beside  old,  experienced  men.  Big  advant- 
age to  learn  from  a  stafl  like  this— every 
man  a  specialist. 

Come  To  the  College  or 

TRAIN  at  HOME 

Wherever  you  are  you  can  have  this  Chicago 
Tech"  training.  Complete  instruction  by  mail. 
Exercises,  lessons,  personal  direction  of  our  ex- 
perts right  in  your  own  home  if  you  cannot  com** 
to  the  college  for  a  resident  course.  Send  the 
coupon  and  get  the  facts. 


FREE 


Other  institutions  ask  you 
to  pay  first — and  then  to  find 
\  out  later  how  well  qualified 


TEST 

LESSON 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism— its 
construction,  operation  and  REPAIR — 
taught  by  mail.  You  train  directly  under 
the  Chicago"Teeh"  automobile  experts. 
Splendid  opportunities  open  now. 

Learn  All  This  in  Spare  Time 

All  aboutthe  Principles  of  the  Auto- 
mobile. 

All  about  Gasoline  Engines. 

All  about  Power  Plants  and  Trans- 
missions. 

All  about  Carburetors  and  Fuel  Sup- 
ply Systems. 

All  about  Lubrication  and  Cooling. 

All  about  Batteries. 

All  about  Magneto  Ignition. 

All  about  Starting  and  Lighting 
Systems. 

Know  How  To  Fix  Troubles 

Most  complete  instruction  in  auto 
repair  work.  Equips  you  for  high  pay 
or  to  start  a  business.  Big  demand  for 
trained  repair  men. 

U7  Ji  Send  the  coupon  and  get  cat- 
VV  rllC  alog  and  all  information  now. 


you  are  for  this  profession 
We  send  the  free  lesson  first 
and  place  you  under  no  obli- 
gation at  all.  Discover  your 
Qualifications  before  you 
pay  anything.  And  see  for 
yourself  just  whatChicago 
"Tech"  offers  you  in  train- 
ing' which  will  bring  a 
ready*  market  for  your 
services  and  open  oppor- 
tunities which  areclosed 
to  the  untrained  man 
The  coupon  will  bring 
all  the  facts  about  tbe 
course,  the  small  fee, 
and  the  easy  terms 


Mark  with  X  the  branch 
you  are  interested  in--or 
if  in  doubt  about  which 
course  to  take,  writea  let- 
terstating  facts  about  yourself  and 
our  advice  which  will  be  freely 
Mall  either  the  coupon  or  the  letter  today. 


CHICAGO  TECHNICAL  COLLEGE, 

845  Chicago  "Tech"  Building.  Chicago 

Without  obligation  upon  me,  send  your  Catalog  on  subject  indicated 
below.   Also  FREE  Lesson  if  inquiry  is  on  Drafting  or  Plan  Reading. 
Mark  X  opposite  work  in  which  you  are  especially  interested. 

□  Architectural  Drafting  □  Plan-Reading— Buildings 

□  Machine  Drafting  □  Plan-Reading— Shop  Men 

□  Electrical  Drafting  □  Estimating 

□  Structural  Drafting  O  Surveying 

□  Sheet  Metal  Drafting  □  Map  Drafting 

□  Builders'  Course  □  Autos  and  Gas  Engines 

Name  ,  

Address  

City  State  

College  or  Home  Study?   State  which  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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FOR  EXPERIMENTERS  ONLY!! 


WE  have  in  the  past  held  many  extraordinary  sales,  but  we  be- 
lieve that  the  present  one  eclipses  all  by  the  wonderful  values 
we  are  offering.  The  goods  which  we  offer  on  this  page  are  all 
standard  telephone  apparatus.  Every  piece  we  are  offering  is  equip- 
ment that  for  one  reason  or  another  was  discontinued  by  the  tele- 
phone companies.  If  you  wanted  to  buy  any  of  the  pieces  which  we 
offer  herewith,  from  the  manufacturers,  the  price  would  at  least  be 
ten  times  what  we  are  asking  for  it.  You  can  readily  ascertain  this 
for  yourself  by  looking  over  our  wonderful  prices. 


5^"— h  I  k— 3" — H 


|      RUSH  j 

:  Cut  out  and  attach  I 
•  to  your  order.  It  ■ 
Z  will  leave  us  within  Z 
;  24  Hours.  : 


We  have  bought  a  large  block  of  these  goods  and  have  a  larga 
quantity  of  every  item  on  hand.  Immediate  shipment  can  be  mads 
on  all  of  the  goods  in  practically  any  quantity  within  reason. 
Shipment  within  twenty-four  hours  will  be  made  if  you  use  the 
adjoining  coupon.  This  coupon  saves  you  several  days  and  your 
order  will  then  be  considered  a  rush  order.  We  guarantee  every 
piece  to  be  as  represented,  and  we  will  refund  the  money  if  goods 
are  not  exactly  as  claimed  by  us. 


.$0.50 


No.  I  TELEPHONE  RELAY,  1500  ohms— has  two 
silver-contact  springs  and  is  very  sensitive.  Can  be 
used  wherever  a  sensitive  relay  is  needed.  It  is  ad- 
justable and  can  be  used  for  a  variety  of  purposes. 

No.  1  Belay — shipping  weight,  2  lbs.  $1.50 

NO.  2   STANDARD  TELEPHONE  Induction  Coil, 

primary  1  ohm,  secondary  55  ohms.  Used  wher- 
ever you  need  a  good  induction  coil.  Has  primary 
and  secondary  and  iron  wire  core :  fibre  heads. 

No.  2  Induction  Coil  as  described — 
shipping  weight,  2  lbs.  Price  

NO.  3  STANDARD  RESISTANCE  wound  with 
German  silver  wire — 4,500  ohms,  can  be  used  as  a 
choke  or  plain  resistance,  and  has  many  other  uses 
that  readily  suggest  themselves  to  the  experimenter. 

No.  3  Standard  Resistance  as  de-  Of|  A(\ 
ecribed — shipping  weight,  4  oz.  Price  *pu.*tU 

NO.  4  HORSESHOE  MAGNET,  size  3%  inches 
wide  x  5  inches  high.  Wijl  lift  about  1  lb.  Quality 
such  as  used  nn  magnetos,  which  means  the  best. 

No.  4  Horseshoe  Magnet  —  shipping 
weight,  2  lbs.  Price  


.$0.30 


NO.  5  REPEATING  COIL  (Transformer).  This  is 
a  standard  small  repeating  coil  and  is  used  by  all 
telephone  companies.  It  has  4  different  windings  and 
eight  contacts.  Entirely  enclosed  in  iron.  The  re- 
sistance being  respectively  72  and  120  ohms,  and  90 
and  100  ohms.  Diagram  is  furnished.  Can  be  used 
for  wireless,  for  boosting  signals,  etc. 

No.  5  Repeating  Coil — shipping  weight,  <fcfi  Cfi 
2  lbs.    Price   «pU.OU 

NO.  6  Vz  M.F.  CON  DENSER.  This  is  a  standard 
telephone  condenser  and  has  Vz  microfarads.  Con- 
denser comes  in  neat  metal  casing.  This  condenser 
is  used  in  connection  with  spark  coils  to  absorb  the 
vibrator  spark.  Invaluable  for  test  buzzers  to  absorb 
spark  and  make  the  sound  of  buzzer  more  steady.  Is 
also  used  by  every  experimenter  in  connection  with 
wireless  where  a  fixed  capacity  is  needed.  Several  of 
these  condensers  should  be  in  every  experimenter's 
laboratory. 

No.  6  Condenser,  y2  M.F. — shipping  <tft  Cft 
weight,  1  lb.    Price  «pU.ail 

NO.  7  DOUBLE  POLE  BELL  TELEPHONE  RE- 
CEIVER — hard  rubber  casing  with  4  ft.  cord  and 
tips.  Standard  75  ohms — very  powerful  magnets.  This 
receiver  can  be  used  in  connection  with  any  ordinary 


telephone  work,  and  you  will  even  find  it  sensitive 
enough  for  short  distance  wireless  work. 

No.  7  Bell  Telephone  Receiver — ship-  fl»A  OA 
ping  weight.  3  lbs.    Price  «pU»OU 

NO.  8  STANDARD  TELEPHONE  RECEIVER  with 
Metal  Head.  This  receiver  is  made  by  Stromberg 
Carlson  Co.,  with  genuine  hard  rubber  handle  and 
ear  cap.  A  very  good  fool-proof  a3  well  as  sensitive 
receiver  that  cannot  be  put  out  of  order  if  you  try. 
Used  for  the  same  purpose  as  No,  7  Telephone  Re- 
ceiver. . 

No.  8  Standard  Telephone  Receiver —  d*n  7C 
shipping  weight,  3  lbs.   Price  «pu«#0 

No.  9  IMPEDANCE  COIL  (Close  Core  Trans, 
former).  This  is  a  very  fine  little  transformer  and  is 
used  extensively  in  connection  with  telephone  work. 
It  is  in  reality  an  A.C.  transformer  for  which  you 
would  pay  $5.00  if  you  had  it  made  to  order.  Th& 
primary  has  0.15  ohms,  secondary  2000  ohms.  It 
can  be  used  for  a  variety  of  purposes  that  will  sug- 
gest themselves  to  every  experimenter.  Can  be  used 
successfully  to  boost  wireless  signals.  Also  in  con- 
nection with  audions,  etc.  An  A-l  instrument.  Size 
3x3  inches. 

No.  9  Impedance  Coil — shipping  weight,  $A  fiC 
2  lbs.   Price  $U.OD 


NO.  10  MICROPHONE  AND  BRACKET.    An  A-l 

sensitive  microphone  of  the  carbon  grain  type.  Has 
hard  rubber  mouthpiece  and  enamel  steel  bracket,  the 
instrument  being  10  inches  long.  This  microphone,  in 
connection  with  our  No.  7  or  8  Receiver,  will  con- 
stitute a  complete  telephone  outfit,  good  to  speak  50 
miles  or  more,  at  a  remarkably  low  price. 

No.  10  Microphone  and  Bracket — ship-  AA 
ping  weight,  5  lbs.   Price  «p±.UU 

NO.     II     REPEATING    COIL    (Transformer).  A 

standard  repeating  coil  used  for  telephonic  work. 
The  coil  windings  are  encased  in  an  iron  tube  2*4 
inches  in  diameter.  There  are  eight  terminals  for 
the  four  windings  to  connect  to  and  the  instrument  is 
Invaluable  in  connection  with  radio  work  to  boost  up 
signals,  audion  work.  etc.  Many  interesting  uses  will 
be  found  for  this  coil.  Resistances  are:  100.  120, 
145,  175  ohms. 

No.  11  Repeating  Coil — shipping  weight, 
8  lbs.  Price  


$2.00 


NO.  12  POLARIZED  RINGER  with  Bell3.  The 
resistance  of  the  two  coils  is  1250  ohms  each.  The 
armature  is  perfectly  adjustable.  Bell  will  work  on 
any  magneto.  We  also  furnish  blue  print  with  ringer 
showing  how  a  first  class  polarized  relay  can  be  made 
by  anyone  using  only  a  few  pieces  of  metal  and 
screws. 

No.  12  Polarized  Ringer  with  Bells —  dM  CA 
shipping  weight,  2  lbs.   Price  V1""* 

NO.  13  POLARIZED  RINGER  with  Bells  This  is 
the  same  kind  of  ringer  as  the  No.  12,  except  that  it 
is  not  adjustable  and  that  the  resistance  is  less. 
First  class  in  all  respects.  Blue  print  furnished  with 
this  to  make  polarized  relay  same  as  with  No.  12. 
Solenoids  on  this  ringer  are  worth  more  than  the 
price  we  ask  for  the  entire  ringer,  and  do  not  forget 
a  powerful  magnet  that  goes  with  it. 

No.  13  Polarized  Ringer  with  Bells —  4*1  AA 
shipping  weight,  2  lbs.    Price  «pl.W 

NO.   14  HARMONIC  RINGER.    This  ringer  is  also 


polarized  and  has  a  powerful  magnet.  It  works  on 
66.6  cycles  and  any  magneto  will  operate  it  if  run  at 
a  certain  speed.  A  very  finely  built  instrument.  Re- 
sistance of  each  coil  being  200  ohms.  Can  be  con- 
verted into  a  polarized  relay  by  substituting  a  very 
fine  leaf  spring  instead  of  the  heavy  one  furnished.  A 
most  interesting  instrument  with  which  to  experiment. 

No.    14    Harmonic   Ringer  —  snipping  djl 
weight,  4  lbs.  Price  

NO.  15  RINGER  without  Bells— 630  ohms.  Thi3 
also  is  a  polarized  ringer  and  has  an  adjustable 
armature.  The  adjustment  is  done  by  means  of  the 
top  screw.  A  beautiful  little  instrument.  With  this 
instrument,  too.  we  furnish  a  blue  print  showing  how 
a  polarized  relay  can  be  built.  You  should  have 
several  of  these  beautiful  little  instruments.  They 
are  worth  their  weight  in  gold;  the  powerful  magnet 
alone  being  worth  more  than  the  price  we  ask  for 
the  entire  instrument. 

No.  15  Ringer— shipping  weight,  2  lbs.       <j>Q  gQ 


No.  55    5-bar  magneto,  110 
Volt  A.  C.  Generator 


This  is  one  of  the  most  powerful  magnetos  ever 
built,  when  manufacturers  could  afford  to  put 
good  stuff  into  them ;  equipt  with  transmission, 
make  and  break,  etc.  Transmission  wheels  are 
all  brass,  crank  handle  furnished.  This  magneto, 
as  well  as  the  other  ones  listed  below,  will  light 
a,  110-volt  lamp  merely  by  turning  the  crank 
handle  slowly.  While  this  magneto  gives  alter- 
nating current  only,  it  can  be  rewound  so  it  will 
light  up  a  number  of  four,  six  and  10-volt  lamps, 
all  depending  upon  the  thickness  of  the  wire  you 
wind  on  the  armature.  As  we  furnish  these  mag- 
netos, they  will  give  a  powerful  alternating  cur- 
rent and  you  will  not  be  able  to  stand  the  current 
when  grasping  hold  of  the  terminals.  This  makes 
an  ideal  shocking  machine.  All  our  generators 
can  be  transformed  into  a  direct  current  machine 
by  equipping  it  with  a  home-made  commutator. 
Machines  are  A-l  in  all  respects  and  every  experimenter  should  have  one  of  them  in  his  shop. 
Many  other  experiments  which  can  be  performed  with  this  machine  will  readily  suggest  themselves 
to  any  experimenter.  The  magnets  furnished  with  these  generators  are  very  powerful,  each  one 
being  able  to  lift  one  pound  easily. 


NO.  55  5-BAR  MAGNETO  GENERATOR  as  described— shipping  weight,  25  lbs. 


$4.00 


same  as  described  above  except  that  it  has  only  3  bars,  and  is 

10  lbs.   Price  $2.00 

55  except  that  it  has  4  bars, 


Price 

NO.  33  3-BAR  GENERATOR, 

somewhat  smaller. 

No.  33  3-bar  Generator — shipping  weight, 

NO.  44  4-BAR  GENERATOR,  same  as  No.  55  except  that  it  has  4  bars,  and  is  somewhat 
smaller.  tfjo  nn 

No.  44  4-bar  Generator — shipping  weight,  15  lbs.    Price  «p«J.UU 

NO.  66  6-BAR  GENERATOR,  same  as  No.  55  except  that  it  has  one  more  magnet  and  the 
armature  is  somewhat  larger  and  more  powerful.  This  is  the  biggest  type  made  and  is  extremely 
powerful.  CA  CA 

No.  66  6-bar  Generator — shipping  weight.  30  lbs.    Price  «p"±.«W 


Complete 
Wall  Set 

This  is  a  complete  com> 
mercial  telephone  station. 
The  cabinet  is  of  polished 
oak,  piano  finish,  within 
which  is  contained  the  pow- 
erful magneto,  the  380 
Ohm  polarized  ringer,  and 
induction  coil.  The  mag- 
neto is  exceptionally  effi- 
cient, being  of  the  two 
bar  type  with  brass 
gear  transmission.  Tha 
extra  sensitive  microphone, 
mouthpiece  and  two  gongs 
are  mounted  on  the  front  of 
the  cabinet,  giving  ,  the 
entire  instrument  that  de- 
sirable appearance  of  com- 
pactness and  efficiency. 
Guaranteed  to  work  over 
20  miles.  The  telephone  receiver  is  a 
double  poled  one.  and  has  a  hard  rubber 
case.  Seven  binding  posts  are  provided 
for  connections.  The  instrument  is  one 
which  we  can  offer  with  pride  to  our 
patrons  at  a  ridiculously  low  price.  It 
is  unobtainable  anywhere  else  at  less  than  $15.00  and  is  an 
instrument  unequaled  in  value  for  the  price  we  ask.  Size 
over  all  11"  x  10"  x  8".  Shipping  weight,  15  lbs. 
No.  2f  Long  Distance  Telephone  Set  $O.UU 


No.  26 


CARBON  GRAIN 
TRANSMITTER 

A  special  design  of 
transmitter  for  long 
distance  work.  Is  used 
on  wireless  telephone 
sets  where  a  steady 
current  of  %  to  1 
ampere  is  constantly 
required.  Sizes  over  all 
3%  x  IVz  inches.  Ship- 
ping weight.  3  lbs  No.  6080  Carbon  tfl  AA 
Grain  Transmitter  as  described  V1,vv 


"The  Livest  Catalog  in  America" 

Our  big.  new  electrical  cyclopedia  No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wireless  and  electrical  catalog  in  print  today. 
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at  the  roots  of  infected  teeth  must  have  an 
outlet,  especially  if  the  tooth  has  been 
crowned  and  all  means  of  drainage  from 
the  upper  part  of  the  tooth  is  thereby  cut 
off.  Then  the  bacteria  filter  thru  the  bone 
in  which  the  teeth  are  embedded,  -which 
bone  is  microscopically  porous,  and  from 
the  organisms  or  bacteria  gain  access  to  the 
lymphatic  system  and  migrate  to  other 
organs  and  set  up  a  secondary  focus  of  in- 
fection. When  this  condition  occurs,  it  is 
easy  to  understand  that  the  mere  extrac- 
tion of  the  offending  tooth  will  not  clear 
up  the  condition  but  the  infection  must 
then  be  eradicated  from  this  new  focus. 

"We  have  various  methods  of  locating 
these  secondary  foci  of  infection.  If  the 
tonsils  are  infected  as  a  result  of  infected 
teeth,  the  teeth  should  first  be  extracted 
and  then  the  tonsils  removed.  If  the  stom- 
ach is  infected,  an  examination  of  the  con- 
tents will  show  the  presence  of  this  infec- 
tion and  it  can  be  treated  by  means  of 
vaccines,  but  always  after  the  infected 
teeth  are  extracted.  In  the  more  serious 
conditions  the  intestinal  tract  may  be  the 
seat  of  the  secondary  infection  and,  by 


effect  in  lowering  the  vitality  and  allowing 
a  latent  infection  to  become  active. 

"By  recognizing  the  fact  that  mental  dis- 
eases may  be  the  result  of  infection  and 
the  toxemia  or  poisoning  due  to  this  infec- 
tion, we  have  been  able  to  restore  many 
patients,  who  with  our  former  methods  of 
treatment,  became  chronic  patients  and  re- 
mained in  the  hospital  until  the  time  of 
their  death.  Thus  we  have  been  able  to 
discharge  8/  per  cent,  of  the  patients  ad- 
mitted to  the  hospital  in  the  last  nine 
months,  whereas  for  a  period  of  ten  years, 
the  proportion  of  discharges  to  admissions 
was  only  43  per  cent.  In  other  words,  we 
have  doubled  the  number  of  patients  who 
leave  the  hospital  as  a  direct  result  of  our 
researches. 

"As  a  prevention  of  mental  diseases,  then, 
it  would  seem  that  the  proper  care  of  the 
teeth  is  of  the  utmost  importance,  and  we 
would  emphasize  the  fact  that  the  proper 
care  is  entirely  different  from  what  the 
usual  dental  examination  reveals,  and  that 
only  by  refusing  to  have  devitalized  teeth 
(teeth  in  which  the  nerve  has  been  de- 
stroyed), crowned,  or  otherwise  preserved , 


Three  X-Ray  Views  of  Infected  Teeth.  The  Two  Right-hand  Radiographs 
Show  Abscesses  Indicated  by  Arrows:  The  Dark  Patches  In  the  Left-hand 
Radiograph  Indicate  Abscesses.  This  Photo  Was  Taken  Down  Thru  the  Top 
of  the  Mouth,  the  Patient  Holding  the  Plate  in  the  Mouth  Between  the  Teeth. 


means  of  the  X-ray  certain  things  relating 
to  the  function  of  the  intestines  may  be 
found  and  intelligent  surgical  aid  may  have 
to  be  invoked. 

"There  can  be  no  doubt  that  many  unex- 
plained diseases  have  their  origin  in  in- 
fected teeth.  Thus  Barker,  at  the  Johns 
Hopkins  Hospital,  has  shown  that  many 
cases  of  pernicious  anemia  have  recovered 
when  the  infected  teeth  are  extracted.  It 
has  also  been  shown  that  serious  heart  con- 
ditions, diseases  of  the  kidneys — commonly 
known  as  'Bright's  Disease' — diseases  of 
the  ,gall  bladder  and  many  other  diseases 
may  be  the  result,  directly  or  indirectly, 
of  a  focus  of  infection  originating  in  the 
teeth. 

Nervous  and  Mental  Diseases  Due  to  Infection 

"Finally,  the  most  serious  result  of  in- 
fected teeth  is  to  be  found  in  the  relation 
of  this  infection  to  nervous  and  mental 
conditions.  We  have  been  for  years  grop- 
ing in  the  dark,  trying  to  find  a  cause 
for  these  unexplainable  conditions.  We 
have  considered  mental  diseases  as  some- 
thing apart  from  general  diseases  where 
such  things  as  worry,  grief,  fear,  overwork, 
and  many  other  elements  are  usually  given 
as  the  cause  of  disease  of  the  mind.  Since 
we  have  found  at  the  State  Hospital  at 
Trenton  that  many  of  the  patients  suffering 
from  mental  disease  had  also  very  serious 
chronic  infections  of  the  teeth,  tonsils,  and 
gastro-intestinal  tract,  and  that  by  elimin- 
ating these  infections  our  patients  recov- 
ered, we  are  justified  in  concluding  that 
these  chronic  infections  play  a  very  impor- 
tant role  in  the  causation  of  the  menta' 
condition.  Of  course,  other  factors,  such 
as  we  have  mentioned,  have  a  profound 


and  insisting  upon  having  these  teeth  ex- 
tracted, can  we  hope  for  better  teeth  and 
prevent  infection,  which  later  will  have 
serious  consequences.  This  is  a  master 
which  can  be  controlled  by  the  individual 
and  it  is  the  public  in  general  who  can 
firing  about  a  better  state  of  affairs  by 
insisting  upon  good  dentistry,  in  the  sense 
we  have  explained,  and  by  not  allowing 
the  kind  of  dental  work  which  preserves 
the  teeth  to  the  detriment  of  the  patient's 
health.  Such  results  as  we  are  trying  to 
obtain  can  only  be  brought  about  by  edu- 
cating the  public  in  these  matters,  as  well 
as  the  medical  and  dental  profession.  For 
this  reason  we  believe  that  the  widest  pub- 
licity should  be  given  to  these  facts  and 
their  importance  emphasized  both  from  the 
standpoint  of  prevention  and  cure. 

CONCLUSIONS. 
"We  feel  justified  in  summing  up  the  results 
of  modern  scientific  medical  and  dental  investi- 
gations as  follows: 

1.  That  bad  or  infected  teeth  are  extremely 
prevalent  and  because  they  cause  no  symptoms 
to  the  patient  are  often  unrecognized. 

2.  That  these  same  infected  teeth  may  be 
the  source  of  many  serious  and  often  fatal  dis- 
eases, including  nervous  and  mental  diseases. 

3.  That  the  only  known  prevention  of  the 
effects  of  this  infection  is  to  have  all  devitalized 
teeth  removed  as  well  as  the  teeth  known  to  be 
infected. 

4.  That  one  should  not  allow  devitalized 
teeth  to  be  capt  or  crowned  nor  pivot  teeth  to 
be  placed  on  old  roots  but  insist  that  these  teeth 
be  extracted. 

5.  That  all  persons  should  keep  in  mind  the 
danger  of  transmitting  this  infection  to  other 
members  of  their  families,  especially  children, 
and  thus  prevent  serious  trouble  in  after  years. 

6.  That  while  the  infection  may  originate  in 
the  teeth,  in  the  course  of  years  this  infection 
will  travel  thru  the  lymphatic  system  and  invade 
other  organs,  and  eventually  set  up  secondary 
foci  of  infection,  which  become  more  dangerous 
than  the  original  focus  in  the  teeth." 
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called  because  of  its  weakness  for  laying 
eggs  in  other  people's  nests — is  one  fur- 
ther testimony  to  British  engineering  abil- 
ity and  the  resourcefulness  of  our  navy. 

Rear  Admiral  Bradley  A.  Fiske,  U.  S.  N., 
conceived  the  idea  of  a  torpedo-carrying 
airplane  in  the  winter  of  1910-1911  as  a 
means  of  defending  the  Philippine  Islands, 
and  discust  the  idea  with  the  General  Board 
of  the  Navy.  In  April,  1912,  he  applied 
for  patent  on  the  torpedoplane,  which  was 
granted  in  July,  1912,  by  the  U.  S.  Patent 
Office. 

The  Italians  were  the  first  to  make  ex- 
periments in  dropping  weights  from  an 
airplane,  with  a  view  to  evolving  a  method 
of  launching  torpedoes.  Captain  Alessandro 
Guidoni,  Royal  Italian  Navy,  using  a  1910 
Farman  biplane  equipt  with  floats,  made  a 
number  of  experiments  at  an  Italian  naval 
base  in  1912-1915. 

Captain  M.  F.  Sueter,  who  was  then 
director  of  the  air  department  of  the  Brit- 
ish Admiralty,  appreciated  the  value  of  the 
idea  and  in  conformity  with  the  practise 
of  the  British  Navy,  which  provides  that 
the  name  of  the  commanding  officer  shall 
appear  on  a  patent  application  with  the 
name  of  the  author  of  the  invention,/  a 
patent  application  was  made  in  the  joint 
names  of  Captain  Sueter  and  Lieutenant 
Hyde  Thomson,  in  March,  1914. 

The  sinking  of  a  Turkish  troopship  while 
at  anchor  in  the  Sea  of  Marmora,  in  1915, 
by  a  British  torpedoplane,  created  a  little 
more  interest  in  the  experiment,  but  no 
greater  support  was  given  to  the  work  and 
the  experiments  were  superficial  in  nature 
and  . dragged  on  slowly,  due  to  lack  of  offi- 
cial interest. 

In  May,  1917,  those  who  believed  in  the 
potentiality  of  the  torpedoplane  and  hoped 
that  the  Allies  would  put  this  device  into 
effect  against  the  German  Navy  before 
Germany  could  build  torpedoplanes,  were 
made  heartsick  by  the  report  that  the  Brit- 
ish steamship  Gcna  had  been  torpedoed  by 
a  German  torpedoplane. 

In  connection  with  the  above,  it  is  stated 
by  the  Admiralty  that  this  method  of  at- 
tack was  first  practised  successfully  in  Au- 
gust, 1915,  by  R.  N.  A.  S.  pilots,  who  sank 
several  ships  in  the  Dardanelles  by  torpe- 
does from  seaplanes. 

How  the  Torpedoes  Are  Carried. 

A  sketch  of  one  of  the  German  seaplanes 
that  participated  in  the  attack  against  the 
Gena,  showing  the  pontoon  arrangement 
for  holding  the  torpedo  in  the  German  sea- 
plane, is  exactly  like  the  arrangement  on 
Admiral  Fiske's  torpedoplane.  The  torpedo 
is  held  between  the  two  pontoons  of  the 
seaplane  with  a  bracing  to  keep  the  torpedo 
from  moving  while  the  seaplane  is  flying. 

Some  years  ago  I  had  occasion  to  discuss, 
first  with  Admiral  Fiske  and  then  with 
Allied  officers,  the  advisability  of  using 
automatic  brakes  to  check  the  velocity  or 
fall  of  the  torpedo.  This  discussion  led  to 
considering  a  number  of  methods,  such  as 
lowering  the  torpedo  by  means  of  a  cable. 
But  it  was  realized  that  while  it  would  be 
feasible  to  lower  the  torpedo  several  hun- 
dred feet  by  means  of  a  cable,  and  its  direc- 
tion could  be  maintained  by  means  of  vanes, 
and  the  possible  swerving  of  the  torpedo 
might  also  be  checked  by  means  of  vanes, 
which  would  hold  the  torpedo  steady  ex- 
cepting in  case  of  sudden  turns,  the  advan- 
tages to  be  gained  were  not  readily  ap- 
parent. The  giant  naval  seaplane  NC-4, 
which  crost  the  Atlantic,  could  easilj'  carry 
two  full-size  torpedoes. 
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One  Hundred  Miles  an  Hour  Torpedo  Boat! 

Some  of  the  transatlantic  planes  being 
designed  at  present  are  capable  of  cover- 
ing 3,000  miles  without  stopping.  These 
machines  can  be  converted  into  torpedo- 
planes  by  merely  attaching  the  torpedoes 
under  their  planes  or  at  some  other  con- 
venient place.  And  then  they  become  flying 
torpedo  boats,  capable  of  cruising  at  a 
speed  of  100  to  125  miles  an  hour  or  more. 
A  crew  of  half  a  dozen  men  will  be  suffi- 
cient to  operate  such  a  torpedoplane.  Im- 
agine this  marvellous  combination  of  speed, 
potentiality  and  mobility !  What  better 
weapon  can  we  find  for  the  defense  of  our 
coasts  and  island  possessions?  An  enemy 
fleet  bent  on  attack  or  carrying  an  invading 
force  would  have  to  contend  with  large 
torpedoplanes  before  it  could  come  within 
1,000  miles  of  our  shores  and  with  smaller 
torpedoplanes  launched  from  aerodrome 
ships,  such  as  are  recommended  by  Ad- 
miral Rodman. 

Admiral  Fiske's  "Sub"  Spotter. 

A  patent  was  recently  issued  to  Admiral 
Fiske  on  a  clever  submarine  localizer. 

As  the  illustration  shows  the  aircraft, 
plane  or  dirigible  tows  a  super-sensitive 
sub-sea  microphone  thru  the  water  by 
means  of  a  float  or  else  an  armed  boat, 
which  may  serve  to  give  battle  to  the 
enemy,  should  be  arise  to  the  surface.  Sus- 
pended from  the  boat  is  a  sound-detecting 
microphone  connected  by  circuit  wires  car- 
ried by  a  cable  to  a  battery  and  telephone 
receiver  in  the  car  of  the  airship. 

The  operation  is  as  follows :  When  a 
submarine  is  under  water,  power  is  supplied 
from  her  storage  battery  to  an  electric 
motor,  whereby  the  submarine '  is  driven. 
The  continuous  whirring  sound  made  by 
the  motor  while  in  operation  transmitted 
thru  the  water  affects  the  microphone  so 
that  this  sound  is  heard  and  recognized  in 
the  telephone  receiver  by  an  observer  in 
the  airship  car,  listening  thereat. 

Being  thus  apprised  of  the  location  of  the 
submarine,  the  observer  may  transmit  that 
information  to  a  station  ashore,  or  to  a  ves- 
sel afloat,  by  any  known  means — as,  for 
example,  by  visible  signals  or  by  radio- 
telegraphy. 

In  order  to  enable  the  observer  to  con- 
vey information  as  to  the  speed  and  di- 
rection of  the  submarine,  the  sea  area  to 
be  protected  may  be  mapt  in  divisions  of 
predetermined  area,  as  1,  2,  3,  etc.,  of  the 
detail  drawing  reproduced  herewith.  The 
observer  knowing,  for  example,  that  he  is 
over  division  7  and  hearing  the  submarine 
noise  in  his  telephone,  signals  that  fact  to 
?n  observer  at  some  central  station.  After- 
ward, being  over  division  5,  if  he  still 
hears  the  sound,  he  communicates  that 
further  fact.  The  central  station  observer 
thus  becomes  informed  that  the  position 
of  the  submarine  is  first  in  division  7,  for 
example,  and  that  its  course  is  to  a  second 
position  as  in  division  5,  and,  therefore, 
northeasterly,  while  the  time  elapsing  be- 
tween the  signals  will  show  approximately 
the  speed  of  the  submarine  in  going  from 
the  first  to  the  second  position. 

The  boat  may  be  simply  a  float  in  boat 
shape,  or  it  may  be  an  armed  motor-boat 
with  crew  on  board.  In  the  latter  case,  as 
soon  as  the  observer  in  the  airship  signals 
the  crew  of  the  detection  of  a  submarine 
sound,  the  cable  may  be  detached  from  the 
boat,  leaving  the  microphone  suspended 
from  the  cable,  and  the  boat  free  to  watch 
for  and  attack  the  submarine,  or  to  give 
warning  to  other  vessels  in  the  vicinity. 
Any  suitable  means  of  release  may  be  pro- 
vided. 

By  noting  where  the  sounds  in  the  tele- 
phone become  louder  or  fainter,  and  by- 
steering  in  such  a  direction  that  the  sounds 
become  louder  or  remain  in  the  same  in- 
tensity, the  observer  in  the  airship  can 
move  in  a  direction  and  at  a  speed  approxi- 
mately that  of  the  submarine. 


LIONEL  STRONGFORT 
"Dr.  Sargent,  of  Harvard, 
declared  that  Strongfort  is 
unquestionably  the  finest 
specimen  of  physical  develop- 
ment ever  seen." 


AMONG  all  our  laws  for  the  protection  of 
women  and  children  there  is  not  one  to  pre- 
vent a  weak,  sickly,  anemic  man — a  creature  who 
is  a  man  in  name  only — from  marrying  some 
pure,  wholesome  girl  and  making  her  the  mother 
of  children  destined  before  their  birth  to  be  a 
source  of  grief  and  anguish  to  her  as  long  as  she 
lives. 

Men  of  America,  what  are  you  going  to  do  about  it? 
How  are  you  going  to  protect  your  sisters  and  your 
daughters?  How  are  YOU,  who  read  this,  going  to  pro- 
tect your  future  wife  and  do  your  part  to  breed  a  race  of 
strong,  sturdy  children  that  will  be  a  credit  to  America, 
instead  of  poor,  sickly,  watery-blooded  little  creatures  who 
have  no  chance  in  life,  and  who,  when  they  grow  up,  will 
inevitably  help  to  fill  our  insane  asylums  and  our  jails? 

Men  of  America,  Wake  Up! 

It's  up  to  YOU,  to  every  individual  one  of  you,  to  make 
YOURSELF  fit,  first  of  all.  It's  a  living  condition  that 
confronts  you,  not  an  academic  theory.  It's  a  condition 
based  on  the  immutable  laws  of  heredity,  which  have 
operated  ever  since  the  world  began.  It's  a  condition 
recognized  by  every  breeder  of  live  stock,  and  taken  ad- 
vantage of  to  improve  the  qualities  of  the  cattle,  horses  or 
dogs  he  raises.  It's  the  great  inexorable  Law  of  Nature 
that  Like  Breeds  Like;  that  the  progeny  will  inherit  the 
qualities  of  the  sire  in  an  intensified  degree. 

Read  those  last  two  words  again,  and  think — think  hard. 
What  will  YOLIR  children  be?  If  YOU  are  weak  and 
sickly;  poisoned  by  constipation,  green  with  biliousness, 
tortured  by  indigeston.  wrecked  by  nervous  headaches, 
with  vitality  barely  sufficient  to  carry  you  through  your 
daily  work — what  kind  of  children  can  you  beget.' 

Fit  Yourself  to  Be  a  Father 

You  don't  want  to  deceive  the  girl  who  loves  and  trusts 
you  and  wreck  her  life  by  making  her  the  mother  of  chil- 
dren who  will  cause  her  to  curse  the  day  she  married  you. 
You  want  her  to  bear  happy,  healthy,  laughing  children, 
who  will  grow  up  into  strong,  virile  men  and  women,  a 
source  of  joy  and  comfort  to  you  both  in  your  old  age. 

FIT  YOURSELF  to  beget  such  little  ones,  and  at  the 
same  time  to  take  the  place  among  men  in  the  world  to 
which  you  are  rightfully  entitled.  YOU  CAN  DO  IT — 
there  isn't  any  question  about  it — IF  YOU  MAKE  UP 
YOUR  MIND  TO  DO  IT.  You  can  get  rid  of  the 
hampering  ailments  that  are  preventing  you  from  being 
quick,  efficient  in  your  work  and  keeping  you  from  getting 
a  better  job  or  higher  position  at  bigger  pay;  you  can 
break  off  any  evil  habits  that  are  giving  you  a  hang-dog 
feeling  and  making  you  ashamed  to  look  your  fellow  men 
and  women  in  the  face;  you  can  build  up  your  flabby 
muscles,  strengthen  all  your  vital  organs,  make  your  blood 
rich  and  red  and  fill  yourself  with  the  punch  and  power 
of  a  REAL  MAN,  if  you  will  stop  "putting  it  off  until 
tomorrow,"  take  hold  of  yourself  and  go  about  it  the  right 


Strongfortism  Will  Enable  You  to  Do  It 

Strongfortism  has  lifted  thousands  of  weak,  ailing,  impotent,  discouraged  men  out  of  the  bog  of 
hopelessness  and  despair  and  placed  them  on  the  broad,  straight  road  to  health,  happiness  and  pros- 
perity. Strongfortism  has  restored  the  manhood  they  had  destroyed  and  thought  they  had  lost  forever  and 
given  them  renewed  vitality,  ambition  and  the  power  to  DO  THINGS  in  ihe  world.  Strongfortism  has 
enabled  them  to  beget  children  who  will  make  Americans  of  whom  both  they  and  their  country  will  be 
proud. 

Strongfortism  will  do  for  YOU  what  it  has  done  for  them.  It  is  simply  Nature's  way  of  living  life; 
the  wav  that  has  no  drugs  or  medicines  about  it;  the  way  that  makes  tor  health  and  power  and  potency; 
the  way  that  gets  the  most  enjoyment  out  of  life.  I  KNOW  whereof  I  speak.  My  lifetime  has  been 
spent  in  studying  the  human  organism;  in  learn- 
ing Nature's  way  of  building  up  and  strength- 
ening the  tissues  of  the  muscles,  the  vital  or- 
gans and  the  brain.  I  GUARANTEE  results; 
I  guarantee  to  improve  you  100  per  cent,  physi- 
cally and  mentally,  if  you  will  follow  my 
directions,  and  it  makes  no  difference  where 
you  live,  what  your  present  condition  is  or 
whether  your  youthful  follies  brought  you  to 
it.  You  can  follow  out  my  course  without 
interfering  in  any  way  with  your  present  oc- 
cupation, in  the  privacy  of  your  own  bed- 
chamber if  you  like. 

DON'T  DELAY — tomorrow  never  comes  to 
those  who  put  things  off.  Take  the  first  step 
NOW.  Send  for  my  FREE  BOOK,  "Promo- 
tion and  Conservation  of  Health,  Strength  and/ 
Mental  Energy."  It  will  show  you  how  to  make  I 
a  MAN  of  yourself.  There's  no  charge  for  it; 
I  ask  you  only  to  enclose  3 -2c  stamps  to  pay 
for  packing  and  postage.  Fill  out  the  coupon 
and  send  it  in  TODAY.  You'll  hear  from  me 
by  return  mail  with  something  you  wouldn't 
miss  for  any  money. 


LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1011  Strongfort  Institute       Newark,  N.  J. 


FREE  CONSULTATION  COUPON 

Mr.  Lionel  Strongfort,  Newark,  N.  J. — Please 
send  me  vour  book,  "PROMOTION  AND  CONSER- 
VATION OF  HEALTH.  STRENGTH  AND  MEN- 
TAL ENERGY,"  for  postage  of  which  I  enclose 
three  2-cent  stamps.  I  have  marked  (X)  before 
the  subject  in  which  I  am  interested.  (1011) 


Colds 

.Catarrh 
.Asthma 
Obesity 
.  Headache 
.Thinness 
.  Rupture 
.  Lumbago 
.  Neuritis 
.  Neuralgia 
Flat  Chest 
.  Deformity 
(describe) 


.Insomnia 
.Short  Wind 
.Flat  Feet 
.Stomach 

Disorders 
.Constipation 
.Biliousness 
.Torpid  Liver 
.Indigestion 
.  Nervousness 
.  Poor  Memory 
.Rheumatism 
.Youthful  Errors 


Vital  Losses 
.  Impotency 
.Gastritis 
.  Heartweakness 
. Poor  Circulation 
.Skin  Disorders 
Despondency 
.  Round  Shoulders 
. Lung  Troubles 
.  Increased  Height 
.Stoop  Shoulders 
.Muscular 

Development 


.Occupation. 


City  State. 
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Be  Art 

ELECTROTECHNICIAN 

Study  to  enter  the  field  of  electricity  as  a 
high-salaried  Industrial  Specialist. 

Qualify  as  a  Power  Plant  Superintendent, 
City  Technician,  Salesman  of  Electrical  Equip- 
ment, Supervisor  of  Electrical  Equipment 
Maintenance. 

WITH  OR  WITHOUT  A  HIGH  SCHOOL 
EDUCATION  you  can  take  up  this  study  at 
this  school  ONLY.  Better  your  previous  edu- 
cation sooner  you  finish.  That's  all.  Com- 
bination of  work-shop,  laboratory,  drafting 
room  and  recitation  room  instruction  quickly 
and  thoroughly  prepares  you  as  an  Electro- 
technician. 

"Earn  While  You  Learn"  if  you  like. 

There  is  no  time  for  delay  if  you  wish  a  place 
reserved  for  you.  Next  term  opens  September  2. 
Clip  and  mail  the  coupon  today.  It  may  mean  a 
life-time  of  suceebs  for  you.   DO  IT. 

School  of  Engineering  of  Milwaukee 
104-373  Broadway                   Milwaukee,  Wis. 
 CLIP  HERE  

School  of  Engineering  of  Milwaukee 
104-373  Broadway,  Milwaukee,  Wis. 

Gentlemen: — Without  obligation,  send  me  catalog, 
Photo-Story  and  full  particulars  regarding  the 
Electrotechnician  Course. 


Namo   

Address   

City   State 

Ace   Education   


School  of  Engineering  of  Milwaukee 
Institute  of  Electrotechnics 
104-373    Broadway  Milwaukee,  Wis. 


Be 
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Mining  Engineer 

great  profession,  not  overcrowded,  offers  the  dili-^^ 
gent  aim  ambitious  student  assured  and  exceptional  h 
rewards.  Located  in  the  heart  of  one  of  the  greatest 
copper  mining  districts  in  the  world,  the  College 
offers  a  unique  combination  of  theoretical  instruc- 
tion with  praetical  experience  in  all  phases  of  mine 
development  and  operation.  Four  year  course  can 
be  completed  in  three.  Vast  mines,  mills,  smelters, 
electrolytic  and  power  plants  of  the  most  modern 
type,  are  practically  a  part  of  the  College  equip- 
ment and  constitute  a  factor  of  enormous  value  in 
the  courses  of  instruction.  Every  opportunity  for 
specialization.  A  state  supported  college  not  con- 
ducted for  profit.  Established  1886.  "M.  C.  M. 
Men  Make  Cood."  For  descriptive  book  address 
Administrative  Officer,  Houghton,  Michigan. 
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of 
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EN    will   be   surprised   at   what  we 
have  ready  for  our  special  Sum- 
mer Hosiery  Showing. 

CLOCKED  Seamless  socks  of 
pure  thread  silk  with  reinforced 
heel   and  toe. 


Exceptional  value  at  89c 
per  pair.  Postpaid. 

Black  Navy  Grey  Cor- 
dovan with  white  clocks. 

Write  today  for  Catalog  No.  100X  and  get  ac- 
quainted with  our  other  special  numbers. 

The  Bertex  Distributing  Co. 

124  W.  18th  St.,  N.  Y.  City 


NATIONAL 


DENT A  L 
SCHOOL 


506  S.  Wabash  Ave.,  Chicago,  III. 
LEARN  MECHANICAL  DENTISTRY— DEMAND  UNLIMITED 

A  raying  professional  trade:  You  will  be  a  trained  dental 
mechanic  and  receive  our  diploma  when  competent.  Stu- 
dents given  advantage  of  thoroughly  up  to  date  laboratory, 
and  services  of  graduate  Dental  Surgeons  on  practical  cases. 
No  effort  spared  to  place  graduates  advantageously.  No  age 
limit.  Day  or  Evening.  Individual  instruction.  No  educa- 
tional requirements.  No  book  or  home  study.  Easy  terms. 
Highest  references.  Especially  attractive  proposition  to  those 
who  write  at  once  for  catalog  H. 


THE  NATURE  OF  COMETS 
By  Isabel  M.  Lewis 

(Continued  from  page  313 ^ 


istic  tail  and  peculiar  cometary  features  are 
fully  developed.  As  the  comet  again  re- 
cedes from  the  sun  after  perihelion  pas- 
sage its  speed  slackens  once  more.  It  soon 
parts  with  all  its  spectacular  features  and 
fades  rapidly  away  into  oblivion. 


This  Diagram  Shows  How  the  Planet  Jupiter* 
Captures  the  Large  Majority  of  the  Comets. 
It  Will  Be  Noted  That  Most  of  the  Comets 
Are  Grouped  Around  Jupiter's  Orbit. 


THE  DISTINCTION  BETWEEN 
STARS  AND  PLANETS. 

THE  chance  enquirer  into  the  mys- 
teries of  space  usually  is  puzzled  by 
the  distinction  that  is  to  be  drawn 
between    stars    and    planets.  All 
celestial    objects    except    the  sun, 
moon  and  a  few  chance  comets  he  is  apt 
to  group  together  vaguely  under  the  head 
of  "stars"  even  to  the  "shooting  stars." 

The  planets  shine  only  by  the  reflected 
light  from  the  sun  around  which  they  re- 
volve, as  does  also  the  earth,  which  is  one 
of  the  smaller  planets.  This  light  from  the 
sun  may  be  reflected  from  a  rocky  surface, 
as  in  the  case  of  the  moon,  which  is  not  a 
planet,  to  be  sure,  but  a  satellite  of  a  planet, 
— the  earth, — or  it  may  be  reflected  by  a 
cloudy  atmosphere  as  in  the  case  of  Venus 
or  from  surface  snow  and  clouds  as  in  the 
case  of  Mars.  The  outer  and  larger  planets 
Jupiter,  Saturn,  Uranus  and  Neptune,  be- 
ing chiefly  in  a  gaseous  condition,  reflect 
sunlight  from,  the  gaseous  vapors  that  en- 
velope their  central  molten  or  gaseous 
cores. 

Stars,  on  the  contrary,  are  suns  com- 
posed of  intensely  hot  incandescent  vapors 
of  many  chemical  elements  emitting  light 
and  heat  of  their  own.  The  heat  of  the 
stars  is  inappreciable  to  us  simply  because 
they  are  so  far  away. 

In  size,  the  planets  are  conspicuously  in- 
ferior to  the  sun  and  to  the  average  star 
tho  it  is  now  known  that  there  are  some 
dwarf  stars  in  existence  that  are  as  small 
as  planets.  The  sharp  distinction  remains, 
however,  that  planets  revolve  around  a  cen- 
tral body  that  supplies  them  with  the  light 
and  heat  that  they  do  not  possess  them- 
selves, while  the  stars,  however  small  they 
chance  to  be,  shine  by  their  own  light  and 
move  thru  space  as  independent  bodies. 

Not  only  is  the  distinction  between  stars 
and  planets  one  of  physical  condition  and, 
generally  speaking,  size.  It  is  also  one  of 
relative  distances. 

The  planets  are  all  comparatively  close 
to  the  earth.  All  are  companion  satellites 
of  the  same  sun.  The  nearest  Venus  comes 
at  times  within  twenty-six  million  miles  of 
us  and  the  farthest  Neptune  within  twenty- 
seven  hundred  million,  but  the  very  nearest 
(Continued  on  page  357) 
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This  Book 
Cost  $34,000 

1200  Authors  Contributed 

Our  Bound  Volume  No.  6  contains  a 
goldmine  of  electrical  and  scientific 
information.  No  such  value  has  ever 
been  offered  before  for  so  low  a  price. 
A  marvelous  cyclopedia  of  electricity. 
A  reference  book  of  authentic  in- 
formation not  found  in  any  other  book 
in  print. 

Volume  contains  twelve  numbers  of  the 
"Electrical  Experimenter"  magazine  — 
May,  1918  to  April,  1919,  inclusive.  There 
are  984  pages,  2,110  complete  articles, 
1,908  illustrations,  369  questions  and 
answers.  Sizes,  12  high;  9"  wide;  2" 
thick. 

A  world  of  electrical  information ;  the  en- 
tire electrical  Progress  for  one  year ;  the 
greatest  reference  book  on  current  "Wire- 
less"— all  at  a  price  within  reach  of  every- 
body. Mind  you,  the  book  is  durably 
bound  in  attractive  green  linen  with  heavy 
covers.  Letters  stamped  in  gold.  You  will 
be  proud  to  have  it  in  your  library.  We 
have  only  600  copies,  therefore  be  sure  and 
order  to-day.  Shipping  weight  8  lbs.  Add 
a  sufficient  amount  for  postage,  otherwise 
we  must  ship  by  express. 

$QOO 

^^s^^        add  postage  for  8  lbs. 

Positively  the  Greatest  Electrical  book  bargain  in 
the  World.    We  ship  A  T  ONCE.  Order 
today  to  avoid  delay. 

EXPERIMENTER  PUBLISHING  COMPANY,  Inc. 

Book  Department 

233  Fulton  Street      -      New  York,  N.  Y. 

— -  — —  —  -  -    Fill  in—  Tear  out—and  Mail    —  —————  — 

8-19 

Gentlemen: 

Please  send  at  once  your  Volume  No.  6  as  adver- 
tised, for  which  I  enclose  herewith  $  

I  also  enclose  $  extra  for  postage. 

Name   

Address   


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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DO  Your  Own  PLUMBING 
AND  HEATING  at  low  cost 

Send  for  our  big  Instructive 
256  page  well-bound  Handy- 
Man  Book  Catalog.  Every 
Home  Owner,  Contractor, 
Electrician,  Farmer,  Factory 
Manager,  etc.,  needs  it.  Shows 
over  10,000  Fixtures  and  Sup- 
plies in  plumbing  and  heating 
at  wholesale.  Shows  how  to 
save  skilled  labor,  hard  work 
and  unnecessary  material  by 

OUR  NEW 

Cut-to-fit-Method 

This  wonderful  book  helps  you  select  and  install  the 
proper  Plumbing.  Water  Supply  System,  Hot  Air 
Water  or  Steam  Plant.  Besides  being  our  Wholesale 
Catalog  it  lias  many  practical 
plans,  diagrams,  sketches,  ele- 
vations, etc.,  showing  how  to 
do  the  work  this  newer,  cut- 
to-flt  way.  Any  handy  man 
with  a  few  tools  can  easily  do 
his  own  installing  with  the 
aid  of  this 

Big    Handy -Man  Book 

We  have  spared  no 
effort  and  have  gone  to  a 
great  expense  to  compile 
this  valuable  book.  With 
economy  still  a  national 
necessity,  it  would  be  un- 
patriotic to  send  this  ex- 
pensive book  broadcast 
to  non -interested  parties. 
Thereforo,  wo  request  a 
temporary  deposit  for  each 
copy  of  25c  which  we  re- 
fund, on  first  order,  or 
we  send  our  Bargain  Bul- 
letin Free.  Address  Today 

HARDIN-LAVIN  COMPANY 

40  Years  At 

4510-20  Cottage  Grove  Ave.,  Chicago 
$500,000  plants  behind  our  guarantee 


RADIO  FREQUENCY  AMMETER 

4  inch  Face 

O  to  3,  O  to  5  or  0  to  10  Amperes. 
Specify  Reading  Required. 

$11.00  Net 

The  Jewell  Electrical  Instrument  Co.  is 
prepared  to  fill  the  instrument  needs  of 
the  amateur  experimenter  in  radio  and 
general  electrical  work,  as  well  as  those 
who  desire  more  precise  and  accurate 
measurements  of  electrical  quantities. 
We  show  above  our  high  frequency 
ammeter,  of  the  thermo  couple  type, 
especially  desirable  for  medium  sized 
installations. 

For  receiving  panels,  we  are  supplying 
small  D.  C.  instruments  for  plate  volt- 
age and  filament  current,  at  a  very 
reasonable  price. 

Write  (or  our  special  radio  instrument 
bulletin. 

JEWELL  ELECTRICAL  INSTRUMENT  CO. 

1640  Walnut  St.  Chicago 


READ  THE  CLASSIFIED 
ADS.  ON  PAGES  380—382 


CARUSO    CONCERTS    TO  AMA- 
TEURS BY  WIRELESS  'PHONE. 

Cleveland,  Ohio,  or  that  portion  equipt 
with  wireless  receiving  instruments,  heard 
its  first  wireless  telephone  concert  on  the 
night  of  April  17th.  And  it  is  to  become 
a  permanent  institution. 

Every  Thursday  night  between  8  and  10 
o'clock  the  radio  amateur  or  professional 
who  "tunes"  his  instrument  to  receive  wave 
lengths  of  375  meters  will  be  able  to  listen 
to  strains  from  Caruso  and  Sousa's  band 
interspersed  with  baseball  scores  and  the 
latest  news  bulletins. 

The  concert  will  come  from  the  plant  of 
the  Martin  Company,  air  plant  manufac- 
turers and  will  he  audible  to  wireless  oper- 
ators within  200  miles.  It  is  estimated  that 
400  radio  amateurs  "listened  in"  on  the  first 
concert. 

The  wireless  transmission  of  music  is  ac- 
complished hy  use  of  the  wireless  tele- 
phones as  developt  by  F.  S.  McCullough, 
wireless  expert  for  the  Martin  Company. 
The  same  apparatus  as  is  used  in  airplanes 
is  employed  and  the  music  produced  by  a 
phonograph.  The  transmitting  apparatus 
of  the  telephone  replaces  the  phonograph 
horn.  The  baseball  news  and  bulletins  were 
announced  by  voice,  so  that  no  knowledge 
of  "codes"  were  required  to  receive  them. 
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copper  wires  extend  from  the  blasting  ma- 
chine to  one  or  more  of  the  detonators. 
The  ends  of  the  two  insulated  wires  inside 
the  cap  of  the  detonator  are  bridged  by  a 
very  fine  wire,  which  is  soldered  to  the 
ends  of  the  feed  wires,  and  it  is  the  heating 
of  this  fine  bridge  wire  in  the  midst  of  the 
explosive  charge,  due  to  the  passage  thru 
it  of  the  electric  current  transmitted  from 
the  dynamo,  which  ignites  the  cap  explo- 
sive and  in  turn  the  main  dynamite  blasting 
charge.  Electric  blasting  caps  are  made 
practically  air-tight  and  water-tight,  and 
are  therefore  safer  to  handle  than  the 
ordinary  open-end  blasting  cap.  It  re- 
quires about  \l/2  to  2  amperes  to  melt  the 
fine  platinum  bridge  wire  in  the  cap 

Connecting  Wires 

Owing  to  the  small  amount  of  current 
required,  about  2  amperes,  to  melt  the  fuses 
in  the  electric  detonators,  and  as  these  are 
invariably  connected  in  series,  a  fairly  small 
wire  can  be  used  to  carry  the  current  from 
its  source  to  the  location  of  the  blast,  as 
well  as  between  the  various  charges,  as 
shown  in  the  accompanying  diagram.  No. 
20  insulated  copper  wire  is  usually  em- 
ployed for  connection  between  the  dyna- 
mite charges  in  the  holes.  For  the  feed 
wires  between  the  charges  and  the  dynamo, 
a  larger  wire,  such  as  No.  14  rubber  cov- 
ered copper  conductor,  is  used.  Several 
ways  of  connecting  the  charges  in  a  group, 
as  for  instance  in  blasting  a  "ditch"  or 
"brook,"  are  illustrated  in  the  accompany- 
ing diagrams,  A,  B,  C,  D.  As  will  be  seen, 
the  various  charges  are  connected  in 
series.  However,  under  some  conditions 
the  charges  are  connected  in  parallel. 
The  series  connection  here  shown  is  in- 
variably used  when  a  hand-operated 
blasting  machine  is  employed  to  explode 
the  charges.  Parallel  or  series-parallel  ar- 
rangements are  used  with  dry  or  storage 
cells,  or  else  an  electric  generator  driven 
by  a  gasoline  engine  is  used  as  the  source 
of  electricity  for  firing  the  blast.  The 
standard  blasting  machines,  fitted  with 
magneto  generators  are  designed  in 
different  sizes  to  fire  from  1  to  200 
charges,  depending  upon  the  type  and 
size.  The  amount  of  current  produced  is 
about  3  amperes  with  this  machine,  while 
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training  again  open  to 
civilians.  Over  3000 
men  trained  for  elec- 
trical industries  in  experience  of  more  than  a  quarter 
of  a  century.  For  men  of  ambition  and  limited  time. 
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I  Can  Make 
You  STRONG 

I  can  show  you  how  to  develop 
every  bit  of  strength  that  a  real 
man  should  have.  1  can  give  you 
an  abundance  of  vitality  and  a 
highly  developed  body  and  mind. 

The  Man  who  wishes  to  succeed 
in  business  must  be  endowed  with 
an  unusual  amount  of  strength, 
endurance  and  vitality.  I  have 
found  the  way  to  develop  these 
qualities  in  the  shortest  possible 
time.  I  have  done  it  myself,  with 
my  own  body,  and  I  have  done  it 
for  many  other  of  the  world's 
strongest  men 
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me  at  once  your  new-,  illustrated  book,  "Muscular 
Development." 


the  larger  machines  develop  several  hun- 
dred volts. 

In  some  cases  electric  light  or  power  cir- 
cuits are  tapt  in  order  to  furnish  the  neces- 
sary current  for  firing  the  charges.  For  ex- 
ample:  if  a  circuit  is  supplying  250  volts 
and  10  amperes  to  a  light  or  motor  load 
beyond  the  point  where  the  line  is  tapt,  then 
this  can  be  safely  short-circuited  and  relied 
upon  to  fire  125  detonators  in  one  series  or 
five  series  of  625  detonators  each.  Such 
use  of  this  current  will  not  interfere  with 
the  operation  of  the  motor  or  the  lights, 
as  connection  is  made  for  too  short  a  time. 
Dry  cells  can  be  used  for  exploding  elec- 
tric blasting  caps,  but  their  rapid  deterio- 
ration makes  them  unreliable.  A  storage 
battery  will  prove  much  more  trustworthy. 

How   to  Prepare   the  Blasting  Charge. 

The  preparation  of  the  load  is  accom- 
plisht  in  several  different  ways  and  depends 
upon  natural  conditions  where  the  blasting 
is  to  take  place.  Where  ordinary  wet 
ground  such  as  in  meadows  or  near  a 
brook  is  to  be  blasted,  in  order  to  form 
another  ditch  or  stream,  it  frequently  hap- 
pens that  the  necessary  blasting  holes  may 
be  drilled  with  a  crow-bar.  After  the  dy- 
namite cartridge  has  been  placed  in  the 
bottom  of  this  hole  with  the  electric  de- 
tonating wires  attached,  the  hole  will  in 
most  cases  fill  with  water,  and  this  provides 
a  satisfactory  substitute  for  tamping,  and 
will  give  very  high  efficiency  when  the  blast 
takes  place.  It  is  interesting  to  mention  in 
this  particular  instance,  that  in  actual  coal 
mining  operations  the  drill  hole  is  com- 
monly filled  with  water  instead  of  being 
tamped  with  coal  dust,  etc.  Water  being 
practically  incompressible  and  possessing 
considerable  inertia  under  the  sudden  burst- 
ing pressure  of  the  charge,  results  in  very 
high  efficiency  of  the  blast.  Where  a  hole 
has  been  drilled  in  rock,  or  wherever  it  has 
been  tamped  or  filled  up  with  loam,  the 
following  proceeding  is  to  be  noted :  To 
guard  against  danger  of  a  prematurely  de- 
tonating charge,  the  first  five  to  eight  inches 
of  tamping  over  the  dynamite  cartridge 
should  be  gently  packed  by  means  of  a 
tamping  stick.  When  this  amount  of  lightly 
tamped  material  has  been  placed,  the  rest 
of  the  tamping  should  be  made  as  hard  as 
possible,  using  a  wooden  tamping  stick  for 
the  purpose.  Moist  clay  free  from  gravel 
and  clods  makes  good  tamping  material. 
Free  running  sand  or  moist  loam  is  also 
effective.  As  pointed  out  in  instruction 
books  on  the  handling  of  explosives,  it  is 
not  necessary  to  use  any  loam  to  tamp  the 
drill  holes,  where  the  blasting  is  done  in 
watery  ground,  or  wherever  the  water  will 
till  the  hole  to  a  depth  of  a  foot  or  more. 
It  is  good  practise,  especially  where  heavy 
charges  are  used,  to  place  two  inches  of 
paper  or  dried  leaves  immediately  over  the 
priming  charge,  so  that  they  can  be  used  as 
a  safety  marker,  if  the  tamping  has  to 
be  removed  for  any  cause. 

Purposes  of  Blasting. 

The  accompanying  illustration  shows 
three  distinct  purposes  for  the  blasting  op- 
erations carried  on  by  agriculturists,  and 
those  desirous  of  cleaning  up  stump-strewn 
and  rock-covered  property.  The  method 
of  using  one,  two  or  three  lines  of  holes  for 
blasting  various  widths  jof  ditches  is  shown 
in  the  left-hand  illustration.  It  is  indeed 
surprising  to  learn  that  these  ditches,  in  ac- 
tual tests  carried  on  before  Government  ex- 
perts, have  been  blasted  out  with  dynamite 
in  the  manner  here  shown.  The  bottom 
level  of  the  ditch,  when  finished,  was  so 
nearly  perfect  that  not  a  shovel  had  to  be 
touched  to  it.  In  some  cases,  where  spe- 
cially deep  ditches  are  desired,  it  sometimes 
becomes  necessary  to  place  another  row  of 
holes  along  the  bottom  of  the  first  ditch 
blasted  out,  and  then  to  blast  this  out. 

The  experts  in  charge  of  the  blasting 
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usually  drill  a  few  holes  and  try  several 
trial  shots  to  ascertain  the  best  depth  and 
.  spacing  for  the  holes.  For  ditches  of  three 
or  three  and  one-half  feet  width,  the  depth 
of  the  holes  will  usually  be  24  to  30  inches, 
and  the  spacing  between  the  holes  from 
18  to  24  inches,  altho  it  may  be  necessary  to 
increase  the  depth  and  decrease  the  spacing 
in  some  cases.  The  test  is  usually  begun 
with  holes  two  feet  deep  and  18  inches 
apart.  These  are  placed  in  lines  and  about 
10  of  them  loaded  with  one  dynamite  cart- 
ridge each. 

This  loading,  say  the  experts,  should  lift 
the  soil  at  least  200  feet  into  the  air  and 
scatter  it  over  the  adjoining  swamp  for  a 
distance  of  150  feet,  leaving  a  clean  ditch. 
If  such  is  not  the  case,  then  a  different 
loading  layout  should  be  tried. 

Blasting  Stumps. 

One  of  the  principal  uses  of  dynamite 
as  utilized  by  agriculturists  and  by  engi- 
neers in  clearing  up  large  areas  containing 
obstructions  is  that  of  blasting  out  stumps. 
The  lower  illustration  in  the  accompanying 
view  shows  how  a  large  lateral  stump  is 
drilled,  and  how  the  electric  blasting  caps 
and  dynamite  cartridges  are  placed.  The 
terminals  of  the  blasting  caps  are  connected 
in  series,  and  the  two  wires  run  to  the 
blasting  machine  which  should  be  situated 
250  to  300  feet  away  from  the  stump  at 
least. 

A  new  innovation  in  drilling  the  holes 
for  stump  blasting  is  the  use  of  a  portable 
electric  drill  or  auger.  One  or  more  of 
these  electric  drills,  as  may  be  required,  can 
be  operated  from  a  portable  gasoline  engine 
and  dynamo  outfit  or  else  from  electric 
feed  wires  supplied  by  the  local  light  and 
power  company.  Comprest  air  drills  have 
also  been  used  to  some  extent  for  this  work 
and  have  proved  very  satisfactory.  In  all 
stump  blasting  it  should  be  noted  that  the 
depth  of  the  holes  should  reach  to  the 
sub-soil,  not  close  up  to  or  in  contact  with 
the  wood.  The  best  tools  for  making  the 
holes  are  the  crow-bar  and  the  sub-soil 
punch. 

Breaking  Boulders. 

There  are  three  general  forms  of  blast- 
ing applied  to  rocks,  particularly  those  of 
the  boulder  class.  Blockholing  requires 
the  smallest  amount  of  explosives,  altho 
more  labor  is  involved  with  the  drilling  of 
a  hole  or  series  of  holes  directly  into  the 
boulder,  as  shown  at  the  top  of  the  right- 
hand  illustration  herewith. 

Mudcapping,  as  depicted  at  the  bottom  of 
the  right-hand  illustration,  requires  the 
smallest  amount  of  labor,  but  a  consider- 
ably larger  amount  of  explosives,  while 
snakeholing  is  intermediate  with  respect  to 
both  labor  and  amount  of  explosives  re- 
quired. Each  method  has  its  own  particular 
and  special  use. 

Blockholing  consists  of  drilling  a  hole 
into  the  boulder  and  charging  it  with  a 
small  amount  of  dynamite.  It  is  the  best 
and  simplest  method  for  breaking  very  hard 
or  very  large  boulders,  especially  those  of 
the  "niggerhead"  type,  which  are  very  dif- 
ficult to  break  by  other  methods. 

Snakeholing  consists  of  punching  a  hole 
underneath  but  immediately  against  the  bot- 
tom of  the  boulder,  and  placing  a  charge 
of  explosives  in  as  compact  shape  as  the 
size  of  the  boulder  will  permit.  A  boulder 
which  has  been  snakeholed  out  of  its  rest- 
ing place  is  shown  in  the  accompanying 
right-hand  illustration.  As  will  be  seen,  the 
explosive,  being  confined  on  the  under  side 
of  the  boulder  by  the  earth,  can  exert  a 
powerful  blow  on  the  boulder  and  will 
force  it  out  of  its  position  or  roll  it  out.  If 
a  sufficient  charge  is  used,  the  boulder  will 
be  broken  into  fragments.  The  boulders 
should  always  be  either  pried  out  or  snake- 
holed  out  of  their  resting  places  to  the  top 
of  the  ground,  before  attempting  to  break 
them  by  blockholing  or  a  shattering  blast 
of  the  type  described  above. 


Learn  Electricity 


I  In  the  Great  Shops  of  I 


Thousands  of  Electrical  experts  are  needed  now.  Come1 
to  the  great  shops  of  Coyne  and  let  us  train  you  quickly  by 
our  sure  practical  way  backed  by  20  years  of  success. 

Earn  $125  to  $300  a  Month 

Come  to  Coyn.e  where  experts  train 
you  on  the  actual  apparatus.  You  work 
on  everything  from  the  simple  bell  to 
the  mighty  Generators,  Electrical  Loco- 
motives and  Power  Plants.  Everything 
to  make  you  a  Master  Electrician. 
Look  at  the  picture  taken  from  life  in 
our  shops. 

Become  an  Expert  in  V/i  Months 

No  need  of  taking  1  to  4  years  to  be- 
come an  expert.    We  have  proved  this 
in  thousands  of  cases.     We  are  the  only  school 
teaching  by  the  original   Coyne  methods,  which 
means  no  books,  no  classes — all  practical  training. 

Earn  Your  Way. 

a  part  or  all  his  expenses 

Bennett  W.  Cooke,  Director 

COYNE  TRADE  AND  ENGINEERING  SCHOOLS  | 

Dept.  28,  39-51  E.  Illinois  Street 


LEARN  DRAFTING 

The  country  needs  hundreds  of  skilled  Drafts- 
men in  all  lines  at  big  salaries. 

Coyne  is  the  only   school  in  the  country  that 
gives  you  the  advantages  of  big  shops  full  of  con- 
struction and  machinery.    This  makes  our  drafting 
courses  practical,  just  like  the  job  you'll  have  when 
you  graduate.    You  can't  get  this  in  any  other  school. 
WE   TEACH    ELECTRICITY,  DRAFTING, 
MOTION  PICTURE  OPERATING  AND  PLUMBING 
We  teach  all  these  professions  in  such  a  thorough, 
practical  way  that  when  you  finish  you  can  step 
right  into  a  position  of  responsibility  and  big  pay. 

Fill  out  the  coupon  now  and  send  it  for  our  big 
free  book  of  information.    It  tells  what  others  are 
doing  and  have  done,  what  you  can  do. 
Be  sure  and  check  the  trade  that  interests  you.    Do  it  now. 


Our  employment  department  will 
help  every  ambitious  man  to  earn 
-without  charge. 


CHICAGO,  ILL. 


.1 


COYNE  SCHOOLS 
Dept.  28,  39-51  E.  Illinois  St. 
CHICAGO,  ILL. 

Please  send  me  that  big  free  book. 
I'm  interested  in: 

[]  Electricity  []  Drafting  []  Plumbing 
[]  Motion  Picture  Operating. 


Name  . . 
Address 


M  THERE'S  MONEY  IN  IT*?   m 

z^lLEARN  TELEGRAPHY^fe 

TEACH  YOURSELF 

In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPH* 

Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adopted  by  U.  S.  Gov't.    4  styles*    Catalogue  fresi 

OMNIGRAPH  MFG.  CO. 

39L  Cortlandt  St.  New  York 


Model  AirpisuiKEs 


Send5<t  for  catalog  q^^fe^rtgT^a^pprcTVnocked  —  down  scale 
models  of  new  machines,  pa t»t  sTpfiMjags.and  supplies. 

fe><dlflir&ff  River  Mtf§.  Cat.    CO  Broadlwciy,  Broofciyim,  N.lfc 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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How  to 
Real 


Sell  Your 
Estate 

Any  Kind 
Anywhere 


I  got  cash  for  my 
property  in  less  than 
two  weeks.    Made  sale 

myself  so  had  no  commis- 
sion to  pay.  You  can  do 
the  same  with  The  Simplex 
Plans  for  Selling  Real 
Estate.  No  matter  where 
located,  these  practical,  scientific  plans  will  show 

you    how    to    sell  your  

property — quickly  and  for 
cash — without  employing 
agents  or  paying  commis- 
sions. Investigate  at  once. 
Learn  how  easily  you  can 
use  The  Simplex  Plans, 
just  as  I  did,  to  sell  your 
real  estate.  Write  today 
<a  postal  will  do)  to 

THE  SIMPLEX  CO. 

Dept.  62,  1123  B'way,  New  York 

They  will  send  you  full 
particulars  without  cost 
or  obligation. 


Quick  Results 

"Sold  for  cash  in 
10  days.  Recommend 
your  methods." — Win. 
H.  Cartland,  Mass. 
"Your  method  sold  my 
farm  for  cash." — Mrs. 
L.  A.  Chi  Ids,  Minn. 
"Sold  my  property. 
¥our  plan  quickest  I 
°ver  saw." — Johnson 
String,  N.J.  "Sold  my 
hotel  for  $5,375." — G. 
F.  Stewart,  111. 


THE  MIDGET  SLIDE  RULE 

will  solve  any  problem  in  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
\Log  Scale  gives  any  root  or  power 
?\ot  any  quantity.  Gives  Logarithms, 
USines,  Tangents,  Cosines,  Cotan- 
Mgents  and  the  decimal  equivalents 
Wof  fractions  to  six  figures.  It  is 
/grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  $1.00 
and  are  put  together  with  paper 
fasteners.  It  is  accurate,  simple 
o  operate  and  comparison  shows  that  it  is  undoubtedly  the 
ii!?^  a,"d  '"?st  complete  ™le  made-  0ur  refund  guaran- 
tee protects  you  from  Iobs  or  disapDO  ntment.  An  instruction  hook  lfi 
pages  12  Illustrations,  is  sent  with  each  rule  Diamete?  of ?r„h?  A ill 
Mold  iV,WS™',ela;vMet?.'  <»hite  coated  steel).  $1.00;  White  Cel- 

if  youare  notsatisiied.        Mson  Slide  Rule  Co.,  Niles,  Mich. 


Build  Your  Own  PHONOGRAPH, 


it's  Easy  With  Our  Help 

A  few  hours  Interesting  work 
saves   many    dollars    and  gives 
you  a  machine  exactly  to  suit 
your  ideals.     We  furnish  motors, 
tone  arms,  case  material,  blue 
prints    and     full  instructions. 
Plays  any  record.    You  can  make 
fine  profit  building  phonographs 
for  your  friends. 
Wrile  Todav  for  Our  Free 
Blue   Print  Offer.  Agents 
wanted  for  our  ready  built 
Choral  eons. 

Choraleon  Phonograph  Co. 

708  Monger  Bldg..  Elkhart,  lnd. 


SAVE 
OVER 
HALF 


Springfield-Remington 


Single  shot  rifle  altered  and  refinishsd.  Shoots 
cal.  30,  model  1906  army  cartridge.  Weight  ty2 
lbs.,  total  length  39  inches,  U.  S.  Barrel  inches 
Remington  breech  action,  blued  finish  U.  S.  graduated 
sight.  Price  $7.77  plus  war  tax  78  cents.  Cartridges  t3.50 
per  100  war  tax  35  cents,  packing  charge  45  cents. 


FRANCIS  BANNERMAN  SONS     SOI  BROADWAY.  N.T. 


Free  Book! 


Write  today 
for  the  book 
which  tells 
about  the  greatest  of  all  industries — 

AVIATION 
Big  demand  for  trained  men.  Pas- 
senger and  mail  service  soon  to  all 
cities.  Write  for  this  FREE  book. 
Which  tells  ambitious  young  men  how 
to  pet  a  start  and  win.  Don't  delay. 
Write  TODAY.  Address 

NATIONAL  AERO  INSTITUTE 
pt.  744Y,  916  So,  Michigan  Ave  ,  Chicago,  III. 


LEARN  WATCH  REPAIRING 


You  can  learn  by  our  modern  and  orig- 
i  inal  system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a  shop.  You 

can  earn  money  while  learning  and  secure  a 
well  paying:  position  or  start  in  business  after 
completing  our  course  of  instruction.  Good 
watch  repairers  are  always  In  demand  and  earn 
from  $20  to  $36  per  week.  For  particulars 
apply  to  the 

Milwaukee  School  of  Watchmaking       166  Mason  St.,  Milwaukee,  Wis- 


lad  "Vulcan"  Ink  Pencils 


The  ONLY  perfect,  non-leakable 
k pencils  at  moderateprice: 


Two 
Sizes — 
4V*  and  5% 
inches.  Extra 
Size — 8  inches  (black 
only)  $1.50.  Your  nam 
gold  inlay— $.35.  FREE— Lib 
eral  supply  of  ink  with  retail  orders 
Agents  wanted.  Big  profits. 
J.  R.  ULLRICH&C0..27  Thames  St.  New  Yor 


Mudcapping  is  known  by  a  variety  of 
fantastic  and  expressive  names,  such  as 
"Bulldozing",  "Blistering",  "Poulticing"  and 
"Adobe  Shooting",  and  is  made  possible  by 
the  fast,  shattering  action  of  the  higher 
grades  of  dynamite.  In  practise  it  con- 
sists of  removing  the  dynamite  from  the 
shell  and  packing  it  in  a  compact  conical 
heap  on  the  boulder,  and  after  inserting  a 
cap  and  fuse  covering  it  with  several  inches 
of  thick,  heavy  mud. 

The  explosive  should  be  placed  on  the 
boulder  at  the  place  where  it  would  be 
struck  with  a  hammer  were  it  small  enough 
to  break  in  that  way.  This  may  be  on  the 
top  or  side.  If  the  boulder  is  embedded  in 
the  ground,  a  snakehole  shot  to  roll  it  out 
on  the  surface  should  first  be  made,  because 
the  confining  dirt  makes  it  much  harder  to 
break  with  a  mndcap  shot.  The  mudcover- 
ing  should  be  as  thick  and  heavy  as  it  is 
convenient  to  make  it,  not  less  than  5  or  6 
inches,  and  should  be  free  from  stones,  as 
the  blast  will  throw  them  as  tho  they  were 
bullets.  Never  lay  a  stone  on  top  of  the 
mud  for  the  same  reason. 

The  explosives  used  are  40  per  cent  dyna- 
mite for  easily  broken  rock  and  50  per  cent 
strength  for  hard  "niggerhead"  boulders. 

Scam  Blasting: — Frequently  ledges  and 
boulders  have  seams  from  which  the  mud 
or  stone  chips  can  be  removed  to  a  con- 
siderable depth.  When  such  a  seam  is  as 
much  as  one-half  inch  wide,  successful 
blasts  can  be  made  by  packing  a  reasonable 
amount  of  40  per  cent  or  stronger  dyna- 
mite into  the  crack  and  tamping  it  securely 
with  moist  clay.  This  method  will  require 
about  the  same  amount  of  dynamite  as 
snakeholing,  but  is  more  satisfactory  for 
badly-seamed  boulders  or  ledges.  The  great- 
est care  must  be  exercised  in  placing  and 
tamping  the  charge  to  prevent  the  expand- 
ing gases  from  escaping  thru  the  cracks. 


Diameter  of 
Boulder 
in  Feet 

v/2 

2 

3 

4 


No.  of  Cartridges  Required 


Mud- 
capping 
2 
3 
4 

Don't 
attempt 

Don't 
attempt 


Snake- 
holing 

1 

1 

4 


Block- 
holing 

Va 

:  Va 

Va 


This  is  based  on  the  use  of  dynamite  of 
50  per  cent  strength.  If  40  per  cent  dyna- 
mite is  used,  increase  the  amounts  by  half, 
and  if  Red  Cross  Farm  Powder  is  used  for 
snakeholing  or  blockholing,  the  amounts 
should  be  doubled. 

Scrapping  Old  Machinery. 

Breaking  up  old  machinery,  such  as  heavy 
castings  or  steam  boilers,  can  be  readily 
done  with  dynamite. 

For  scrapping  a  boiler  use  only  40  per 
cent  or  stronger  explosives.  Remove  the 
dynamite  from  the  shell  and  distribute  in  a 
continuous  cord  about  half  an  inch  in  diam- 
eter all  the  way  around  the  boiler,  and 
secure  it  with  a  heavy  mudcap.  This  can  be 
placed  along  one  of  the  seams  more  easily 
than  on  the  smooth  plates.  When  detonated 
such  a  charge  will  cut  the  plates  almost  as 
neatly  as  a  shearing  machine,  and  will  re- 
duce the  cumbersome  boiler  to  a  size  that 
can  be  handled. 

For  breaking  heavy  castings  mudcapping 
is  practised  the  same  as  on  boulders.  Some- 
times a  hole  in  the  casting  can  be  used  for 
a  block  hole  and  loaded  as  described  pre- 
viously. 

Large  vessels  and  even  boilers  can  be 
broken  up  by  first  filling  them  with  water, 
and,  if  possible,  closing  all  openings.  The 
dynamite  is  primed  and  suspended  in  the 
water  near  the  bottom  or  the  thickest  metal, 
but  must  not  be  in  actual  contact  with 
the  metal.  The  explosion  of  such  a  charge 
transmits  a  powerful  blow  to  all  sides  and 
shatters  them. 


Brilliant  Electric  Lights  and  Big 
Profits  in  Battery  Charging  with 
this  HB  Lighting  &  Charging  Set 

With  this  sturdy,  dependable  HB 
outfit,  you  can  make  your  own  elec- 
tric light  at  lowest  cost,  and  charge 
auto  batteries  at  the  same  time. 
You  SAVE  MONEY  and  make  BIG 
PROFITS.  Outfit  runs  from  line 
shaft  or  engine.  No  wear  out, 
trouble  proof,  economical 

Small    Payment  Puts 

Money- Maker  In  Your 

Balance  oneasy  terms.  Pro- 
fits pay  for  outfit.  Abso- 
lute Money-BackGuarantee. 
Ask  our  Service  Department 
about  proper  size  for  your 
needs.  Pin  this  ad  to  your 
letterhead  and  mail  today 
for  information. 

HOBART  BROTHERS  CO. 
Box  83E,     Troy,  Ohio. 

Successful  Mfrs.  since  189S. 


110  V.  A.  C.  GENERATORS 

Only  $5.00 

Holtzer-Cabot  hand  gener- 
ators, while  they  last,  $5.00 
Order  from  this  ad. 

House  -  Lighting  Plants 

$225.00    to    $2,100.00.      Battery  ■ 
chargers     and     Motor-Generator  " 
Sets,   $25.00  to   $120.00.  Dyna- 
mos, Motors,  all  sizes. 

WATSON  ELECTRIC  CO..  Dept.  18  Gas  Biding.  Chicago 


AMATEURS  —  INVENTORS 

ELECTRICAL  APPARATUS  MADE  TO  ORDER 
COSTS  NO  MORE  THAN  READY  MADE 
and  allows  you  to 

WORK  UP  YOUR  OWN  IDEAS 

KAUFMAN  MACHINE  COMPANY 
1357  Odell  St.       New  York  City 
tngmeers        Expert  Instrument-Makers  Designers 


E^EPm^EyNTS 

In — Sc  ience,  Electricity  and  Invention 
256  Pp.,  by  P.  Edelman,  $1.50  Ppd. 

Here  is  the  big  illustrated 

how  to  make  and  do  it  book  you  want.    Full  of  I 
stunts,   home  laboratory  wonders,   models,  etc. 
Edelman  Publishers.  1802  Hague  Ave.,  St.  Paul,  Minn. 

Fun,  Magic  and  Mystery  ! 

56  Feats  in  Magic,  250  New  Jokes,  21  Puzzles,  1 
Fortune  Telling  Tablet,  52  Money-Making  Secrets, 
15  Card  Tricks,  71  Toasts,  58  Verses  in  Comic 
Poetry,  10  Funny  Readings,  41  Epitaphs,  and  11 
Parlor  Pastimes.  You  get  all  the  above-mentioned 
and  our  big  illustrated  Catalog  of  125  Magic  Tricks 
tor  only  10  cents.    Write  today. 

MYSTIC  MFG.  CO., 


909  Springwells  Ave., 


Detroit,  Mich. 


^POPULARITY  FOLLOWS  THEf 

UKULELE, »  J 


If  you  play  quaint,  dreamy  Hawaiia 
or  latest  songs  on  the  Ukulele  you 
wanted  everywhere.   We  teach  by 
simple  lessons;  t'ive  you  free  a  gen u 
Hawaiian  Ukulele,  music,  everything- 
noextras.    Ask  us  to  send  the  story 
of  Hawaiian  music.  You  will  love  it. 
No  obligation— absolutely  free. 

The  Hawaiian  Institute  of  Music 

1400  Broadway,  Suite  1108,NewYork 


I  teach  yon  pen.  < 
St-nally,  by  mail,  in  a  short  I 
time.  Oldest  and  largest  School.  | 
'"Big  field,  work  interesting.    You  can  \ 

EARN  $18  TO  $45  A  WEEK 


Fritzner,  Minn.,  wrote.    "Did  job  after  first  les-\ 
got  $10,  profit  J7.05."  C 
TLarned  $200.00  while  tafcing_course." 


^  Bon.4got_$10 


literature,  earn  plea,  guarantee;  all  FREE. 

DETROIT  SCHOOL  OF  LETTERING 

Established  1899.     688  D.  S.  of  L.  Bldg..    DETROIT,  MICH. 


PHOTO  CRAFT 

THE  NEW  PHOTOGRAPHIC  JOURNAL 

Devoted  to  the  Art  of  Picture  Taking  and 
Nature  Work  with  the  Camera. 
Four  Competitions  with  Valuable  Cash  Prizes 

Leading  to  a  Fifth. 
Send  10c  for  three  months'  trial  subscription. 
Photo  Craft  Magazine,         Ann  Arbor,  Mich. 


EARN  MONEY 

Stamping  Names  on  Key  Tags.  $£ft 

Either  sex.  Spare  time.  Some  make  «lv 
  3  25c  for  Tag  with  your  name  on  and  instruc- 
tions. Returned  if  required.  Exp.  Key  Tag  Co.,  Cohoes,  N.Y. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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ELECTRICAL  EXPERIMENTER 


PATFNTT 

ADVICE 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


Automatic  Cut-Out  Switch. 

(334)  Ben  Waigand,  Nampa,  Idaho,  states:  "I 
am  enclosing  a  print  of  a  patent  my  brother  and 
I  took  out  some  time  ago.  I  would  very  much  like 
to  hear  from  you  as  to  its  worth  in  the  electrical 
field.    Also  what  we  shall  do  with  the  patent. 

A.  The  invention  relates  to  an  automobile  cut- 
out switch  which  is  to  produce  a  mechanically 
operated  means,  whereby,  when  a  fuse  in  a  three- 
phase  circuit  is  blown,  the  switch  connecting  the 
circuits  will  be  automatically  thrown  out  of  opera- 
tion from  the  circuit.  In  three-phase  circuits,  one 
of  the  fuses  may  be  blown,  but  this  does  not  en- 
tirely break  the  circuit  since  it  will  continue  to 
operate  on  a  one-phase  circuit,  tending  to  over- 
heat the  motor  or  diminish  the  lights.  By  means 
of  this  invention,  however,  upon  any  of  the  fuses 
being  blown,  the  switch  is  thrown  open  auto- 
matically. This  seems  to  be  a  very  good  idea  ex- 
cept for  the  fact  that  the  fuse  links  which  work 
this  switch  are  exposed  all  around,  which  we  be- 
lieve is  against  the  Fire  Underwriter's  ruling. 
Some  device  should  be  attachable  whereby  this 
objection  is  overcome.  Otherwise,  we  think  the 
patent  is  a  good  one.  How  successful  it  will  be 
from  a  commercial  standpoint  we  have  no  means 
of  knowing.  It  all  depends  upon  the  owners  of 
the  patent  who  wish  to  exploit  it. 


Mechanical  Converter. 

(335)  Herbert  M.  Hubs,  Indianapolis,  Ind., 
wishes  to  know  if  he  could  obtain  a  patent  on  a 
mechanical  current  converter  which  he  designed. 
He  claims  that  it  will  work  with  an  efficiency  of 
80%. 

A.  It  is  impossible  to  say  off-hand  if  a  patent 
can  be  obtained  on  the  idea  as  we  do  not  know 
what  it  is  about.  We  do  not  know  the  technical 
details;  for  that  reason  we  cannot  give  any  intelli- 
gent advice. 


Electric  Typewriter. 


(336)  Lucius  M.  Turner,  Royston,  Ga.,  writes 
as  follows:  "I  have  an  idea  which  I  think  is  en- 
tirely original  concerning  a  typewriter  that  will 
Work  with  electromagnets.  My  idea  is  as  fol- 
lows: Have  each  key  used  as  a  switch  or,  in  other 
words,  used  like  a  telegraph  key.  As  you  are 
aware,  each  arm  on  which  the  letter  is  attached  is 
shaped  somewhat  as  shown  in  diagram.  When 
the  key  is  pressed  the  circuit  of  that  particular 
magnet  is  closed.  For  instance,  take  the  letter 
'K.'  P'ress  the  letter  K  and  that  closes  the  cir- 
cuit of  that  certain  magnet  and  the  letter  K  is 
made.  Magnets  are  located  under  each  letter,  as 
shown  in  illustration.  IN  THIS  WAY  ALL  LET- 
TERS WILL  BE  HIT  WITH  EQUAL  FORCE. 
In  reading  letters  and  typewritten  matter  you 
often  see  some  letters  less  plain  or  dimmer  than 
others.  This  would  be  absolutely  avoided.  The 
magnets  would  be  very  small  and  therefore  con- 
sume very  little  current.  The  current  could  be 
supplied  with  a  few  batteries  located  under  the 
table  or  in  the  drawer,  or  in  any  other  convenient 
place  that  is  not  needed.  Please  advise  me  as  to 
whether  it  could  be  patented,  and  if  it  would  be 
practicable.     Also  if  it  could  be  manufactured  at 


a  reasonable  price  (please  give  me  some  idea  as  to 
the  price)  and  if  I  could  find  a  ready  market  for 
same." 

A.  A  very  clever  idea,  and  it  seems  it  has  the 
germ  of  a  possible  great  future.  Our  present 
typewriters  are  operated  on  a  very  antiquated 
plan,  and  have  not  been  improved  since  Remington 
built  his  first  machine.  What  we  refer  to  is  the 
muscular  energy  it  takes  in  operating  a  type- 
writer. It  is  rank  foolishness  in  this  age  of  in- 
vention and  electricity  to  ask  people  to  wear  them- 
selves out  by  pounding  the  keys.  Electricity 
should  be  the  mover.  Mr.  Turner  in  his  invention 
has  shown  a  very  simple  way  of  doing  it.  He 
uses  the  keys  to  establish  the  contact.  Even  the 
slightest  touch  will  close  the  circuit.  Then  elec- 
tricity, plus  electromagnets,  will  do  the  rest. 
Each  electromagnet  will  pull  down  its  key.  It 
thus  should  be  possible  to  operate  a  typewriter 
with  the  very  slightest  touch,  and  each  typewriter 
could  be  plugged  into  a  light  socket  or  otherwise, 
a  battery  or  storage  battery  without  any  trouble 
whatever.  Of  course,  the  details  will  have  to  be 
worked  out  to  make  the  device  practical,  but  we 
certainly  think  that  it  is  a  coming  thing.  We 
believe  also  that  such  a  typewriter  could  be  mar- 
keted at  a  cost  only  slightly  higher  than  the  pres- 
ent-day machine. 

We  think  a  patent  can  be  obtained  on  this 
invention  without  much  trouble,  and  we  would 
advise  our  correspondent  to  get  in  touch  with  a 
patent  attorney  at  once. 


Auto  Tail  Lamp. 

(337)  G.  R.  Smathers,  Charlotte,  N.  C,  says:  "I 
have  invented  a  combination  auto  tail  lamp.  It  is  a 
combination  affair  of  two  lamps  in  one,  one  being 
red,  the  other  white.  Either  red  or  white  bulbs  can 
be  used,  or  instead  use  red  or  white  lens.  It  is 
electrically  operated  and  is  provided  with  extra 
"push"  for  white  light,  which  is  to  be  used  in  back- 
ing out  of  garage  or  "turning  around"  at  night,  in 
order  to  avoid  "backing"  into  obstacles  such  as 
fences,  ditches,  etc.  The  white  light,  which  is 
larger  and  brighter  than  the  red  one,  serves  the 
same  purpose  as  do  the  front  headlights.  This  de- 
vice is  also  'provided  with  the  well-known  license- 
plate  bracket.  The  red  light  throws  a  white  light 
on  plate  from  under  side." 

A.  From  the  description  and  drawings  which  we 
have  inspected,  we  do  not  see  anything  fundamen- 
tally new  in  the  device,  and  we  doubt  very  much 
that  a  patent  can  be  obtained  on  the  combination. 
There  are  many  similar  devices  on  the  market  now. 

Adjustable  Book-Mark. 

(338)  N.  Alpert,  Sedalia,  Mo.,  submits  descrip- 
tion and  model  of  a  new  article  of  manufacture.  In 
part  he  says:  "Please  advise  me  whether  I  can  ob- 
tain a  patent  on  an  adjustable  book-mark.    It  is  to 


qrND  for 

<-"-=i=— THIS  FORM-* 


Don't  Lose  Your  Rights 
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be  made  of  two  strips  of  steel.  The  adjustable  strip 
is  so  fastened  that  it  is  able  to  slide  up  and  down 
or  sideways.  The  stationary  strip  can  move  side- 
ways in  either  direction.  Near  the  end  of  this  strip 
and  on  the  underside,  a  clip  is  attached,  by  which 
the  whole  thing  may  be  fastened  to  a  page.  I  am 
sending  a  rough  model  with  this  letter.  It  will  give 
you  an  idea  of  how  the  device  will  work. 

A.  This  is  a  very  clever  idea,  and  we  think  there 
ought  to  be  a  market  for  it.  It  could  possibly  re- 
tail for  five  or  ten  cents,  and  for  this  reason  five- 
and-ten-cent  stores  would  probably  be  a  good  mar- 
ket to  exploit  the  idea.  We  think  a  patent  could  be 
obtained. 

Improved  Fuse  Plug. 

(339)  Thomas  Sheehan,  Duluth,  Minn.,  wishes 
to  have  our  opinion  on  an  improved  fuse-plug 
which  works  on  the  thermo-electric  principle,  sim- 
ilar to  the  blinker  contact  arrangements,  that  blink 
electric  lights.  This  fuse  is  made  similar  to  the 
regular  fuse,  except  that  in.  the  interior  it  has  a 
steel  wire,  which  has  a  tendency  to  contract  when 
a  certain  number  of  volts  and  amperes  pass  thru  it. 
Naturally  the  wire  must  be  of  the  gage  that  will  not 
contract  unless  the  voltage  is  over  110  volts.  Our 
advice  is  asked  on  this  invention. 

A.  While  this  is  a  very  clever  idea,  and  while  no 
doubt  it  works  and  perhaps  a  patent  can  be  obtained 
upon  it,  we  doubt  very  much  whether  it  would 
prove  a  success  from  a  practical  standpoint.  We 
think  the  Fire  Underwriters  would  not  allow  such 
a  fuse  plug  to  be  put  in  use,  for  the  reason  that 
there  probably  would  be  bad  arcing  at  times,  and 
the  heating  effect  therefrom  would  endanger  fix- 
tures, etc. 


A  gold  palladium  alloy  which  makes  an 
acceptable  substitute  for  the  more  expensive 
platinum  iridium  alloy  used  in  chemists' 
utensils  has  been  developed  by  metallurgists 
in  California. 


CREDIT  CORRECTION  NOTICE. 

The  story  entitled  "The  Autograph  of  an 
Oyster,"  publisht  in  the  July  issue  of  the 
Electrical  Experimenter,  should  have  been 
credited  to  the  courtesy  of  the  "New  York 
Sunday  American"  instead  of  the  Star 
Company,  who  are  the  publishers. 


KIow  to  M^.M© 

(Continued  from  page  317) 


will  require  a  shorter  exposure  than  dense 
objects  or  objects  stained  with  carmine  or 
picric  acid.  The  experimenter  should  use 
his  own  judgment  in  regard  to  the  length 
of  exposure ;  some  idea  of  the  length  of 
exposure  may  be  obtained  by  examination 
of  the  photo-micrographs  here  shown. 

No.  1.  Scales  from  the  wing  of  the  moth 
of  the  grape-vine  cut-worm,  and  are  a  good 
example  of  the  scales  which  cover  the 
wings  of  all  moths  and  butterflies.  This  is 
the  "dust"  which  comes  off  on  the  fingers 
when  holding  a  butterfly  or  moth  by  the 
wings.  Different  shaped  scales  will  be 
found  on  the  same  insect  by  taking  scales 
from  the  various  parts  of  it. 

No.  2.  Parenchyma  of  sunflower  leaf ; 
the  specimen  was  obtained  by  stripping  a 
small  piece  of  the  epidermis  from  the  up- 
per part  of  the  leaf.  The  large  pointed 
objects  are  hairs,  the  thin  jagged  lines 
mark  the  cell  walls;  the  small  objects 
shaped  somewhat  like  coffee  grains  are  the 
stomata  by  means  of  which  the  plant  takes 
in  CO2,  its  principal  food,  from  the  air. 

No.  3.  Part  of  the  surface  of  the  under 
wing  of  the  squash  bug.  The  photo  shows 
cells  and  the  opening  of  glands  which  exude 
moisture,  keeping  the  wing  from  becoming 
brittle.    The  dark  line  is  part  of  a  vein. 

No.  4.  Is  a  micro-photograph  of  the 
nitrogen  fixing  organisms  from  a  nodule 
on  the  root  of  a  pea.  These  micro-organ- 
isms have  the  property  of  fixing  nitrogen 
from  the  air. 

No.  5.  Tip  of  antenna  of  May  beetle; 
the  short  sharp  bristles  are  the  sensory 
organs,  probably  the  sense  of  smell. 

No.  6.  Tip  of  the  wing  of  the  crane  fly, 
showing  covering  of  fine  hairs. 

For  the  average  experimenter  a  micro- 
scope having  a  magnification  from  15  to 
250  times  is  sufficient,  and  with  it  photo- 
graphs of  pollen,  mould,  mildew,  et  cetera, 
can  readily  be  made. 
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By  Isabel  M.  Lewis 

(Continued  from  page  350) 


of  the  stars  is  twenty-six  trillion  miles 
away.  An  inconceivable  great  abyss  sepa- 
rates the  sun  and  his  planet  family  from 
the  stars. 

It  is  because  they  are  so  near  that  planets 
appear  disk-like  in  the  telescope,  just  as  the 
sun  and  moon  appear  disk-like  without  the 
telescope.  Even  in  the  most  powerful  tele- 
scope in  existence  the  stars  appear  as 
points  of  light  simply  because  they  are  so 
distant. 

Since  the  planets  are  so  near,  they  appear 
to  wander  thru  the  sky  from  day  to  day 
and  from  year  to  year,  the  result  of  the 
earth's  motion  around  the  sun  as  well  as 
their  own  motion.  As  a  result  of  these  two 
motions  their  apparent  motion  thru  the 
sky  'is  very  complicated  and  the  nearer  the 
planet  is  to  the  earth  the  greater  the  rate 
at  which  it  appears  to  move  thru  the  sky 
from  day  to  day.  The  stars,  on  the  con- 
trary, are  apparently  immovable  for  many 
hundreds  of  years,  tho  in  reality  they  are 
in  rapid  motion  thru  space. 

The  continual  change  of  position  of  the 
rlanets  is  confusing  to  the  beginner  who 
desires  to  learn  to  know  the  grouping  of 
the  stars  into  constellations.  It  is  quite  dis- 
concerting to  find  an  unknown  bright  star 
where  none  is  indicated  on  the  map.  Per- 
chance the  observer  may  think  he  has  dis- 
covered a  brilliant  Nova,  but  Novae,  espe- 
cially brilliant  ones,  are  extremely  rare. 
Gradually  the  fact  is  brought  home  that 
the  unknown  object  is  simply  one  of  the 
five  planets  visible  to  the  naked  eye. 

Uranus  at  the  limit  of  visibility  and  Nep- 
tune far  beyond  it  we  need  not  consider. 

Venus  and  Jupiter  one  soon  learns  to 
recognize  by  their  unusual  brilliancy  which 
far  surpasses  that  of  the  brightest  stars. 
They  are  distinguished  from  each  other  by 
their  distinctive  colors  and  relative  bright- 
ness. Venus  is  always  a  clear  sparkling 
white  and  considerably  brighter  than  Jupi- 
ter who  glows  unflickeringly  with  a  slight- 
ly yellowish  tinge  . 

Mercury,  "The  Elusive  One,"  as  the  an- 
cients called  him,  is  rarely  seen  as  he  is  al- 
ways so  near  the  sun.  When  it  is  possible 
to  catch  a  glimpse  of  him  in  spring  or  fall 
when  the  ecliptic  rises  most  sharply  from 
the  horizon,  one  marvels  at  his  beauty  and 
brilliancy  as  he  twinkles  in  the  twilight  with 
the  splendor  of  a  first  magnitude  star. 

Mars,  "The  Ruddy  One,"  always  glows 
with  a  deep  red  tinge  but  changes  very 
greatly  in  brightness.  When  far  away 
from  us  Mars  is  very  like  Antares,  the  deep 
red  star  glowing  in  the  heart  of  the  Scor- 
pion low  in  the  southern,  summer  sky. 
When  comparatively  near  to  the  earth, 
however,  Mars  is  one  of  the  most  striking- 
ly beautiful  objects  in  the  sky  and  sur- 
passes all  stars  in  brilliancy. 

Saturn,  never  particularly  interesting 
without  the  telescope,  is  dull  leaden  colored 
and,  in  brightness,  resembles  a  number  of 
first  magnitude  stars.  It  is,  therefore,  more 
easily  mistaken  for  a  star  than  any  of  the 
other  planets.  It  is  easy  to  keep  track  of 
this  planet  when  it  is  once  found,  however, 
as  it  takes  nearly  thirty  years  to  make  one 
trip  around  the  sun  and  therefore  moves 
eastward  among  the  stars  about  twelve  de- 
grees a  year. 

During  July  and  August  the  splendor  of 
Venus  will  attract  the  attention  of  even 
chance  observers  of  the  heavens.  It  will 
be  ^'Evening  Star"  during  these  months, 
as  it  has  been  during  the  spring  and  early 
summer  and  will  reach  its  greatest  bril- 
liancy on  August  seventh.  After  that  date 
it  will  draw  rapidly  nearer  the  sun. 


Choose  Your  Blade  to  Fit  Your  Work 


If  you've  been  cutting  3"  round  machine  steel  with  i 
blade  and  rind  your  next  job  is  on  structural  beams — 7"  I 
— it's  cheaper  to  change  to  a  blade  designed  for  that 
class  of  work  than  to  keep  on  with  the  coarse  blade 
you  used  on  round  stock. 


heavy  gage,  coarse 
beams,  for  instance 


The  smaller  the  cross-sec- 
tional area  to  be  cut,  means 
fewer  teeth  engaged  at  any 
single  instant  and  a  corre- 
sponding increase  in  wear  on 
the  blade  at  that  point.  Also, 
the  fewer  teeth  used  the 
sooner  they  will  dull  and  the 
greater  likelihood  of  strip- 
ping. 

Write  for  Starrctt  Hack  Sax 


That's  one  reason  why  the 
Starrett  Hack  Saw  Chart 
recommends  different  blades 
for  different  kinds  and  shapes 
of  metal.  In  this  case,  our 
tests  show  that  a  blade  with 
more  teeth  to  the  inch  should 
be  used  on  structural  steel 
than  on  round  stock. 


Chart  No.  LE. 


THE  L.  S.  STARRETT  CO.,  Athol,  Mass. 


The  World's  Greatest  Toolmakers. 
Manufacturers  of  Hack  Saws  Unexcelled. 
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THE  L  S.  STARRETT  CO.,  Aihol.  Hass.  U.  S.  A. 
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YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a  large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

HO  INDUCTION 
•  Jr.  MOTOR 

110  or  220  volts,  A.  C. 
60  cycle,  single  phase, 
1750  R.  P.  M. 

ALL  MOTORS  COMPLETE  AS  CUT 


For  i 

cycle 


try 

Outfit! 

e  on  110  volt.  A.  C 
single  phase  current  i 
ivatts.  S  volt! 
10  amperes  . 
u  nits.  SO  volt: 


natts,  30  volt! 
10  amperes  . 

outfits  complete  w 
board  as  cut  she 


$48-50 
$68-50 
$68-50 
$94-5» 


PI  10  volts 
•  A.  C,  60 


Mail  $5.00  cash  or 
Money  Order.  We 
will  send  C.  O.  D. 
subject  to  full  ex- 
amination. 
MONEY  BACK 
GUARANTEE 


60  cycl-.  9  or  3  phal 

1  H.  P.  $59.50 

2  H.  P.    $72  50 


1750 
R.PM. 

C«mpl«t*.  pulley  And  bil« 

3  H.  P.  $  84  50 
6  H.  P.  $102.50 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

iSS  POLYPHASE  MOTORS 

MANUFACTURERS'  DISTRIBUTER 

CHAS.  H.  JOHNSTON       -      West  End      -       PITTSBURGH,  PA. 


:omj>l»i*  wltb  pulley. 

1  Hp.  $67 50 
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captured  enemy  craft,  the  U-117,  U-140, 
UB-148,  UB-88  and  the  UC-97.  The  views 
here  reproduced  were  taken  on  board  the 
surrendered  submarine  U-105,  and  the  ma- 
chinery shown  is  typical  of  the  other  Ger- 
man craft  of  this  type. 

Under  a  U-boat's  Deck. 

The  submarine  UC-97  was  a  smaller 
craft  than  some  of  the  others,  but  proved 
to  be  one  of  the  most  troublesome  craft 
possest  by  the  enemy  during  the  war.  This 
boat  was  designed  to  serve  as  a  mine  layer, 
as  well  as  being  fitted  for  carrying  tor- 
pedoes, and  provided  with  a  4.1  inch  deck 
gun.  She  was  propelled  by  oil-burning 
Diesel  engines,  each  rated  at  300  h.p.  for 
travel  on  the  surface.  Propulsion  when 
submerged  was  accomplisht  by  means  of 
four  compound-wound  interpole  generator- 
motors,  mounted  in  pairs  on  the  same  shaft 
and  coupled  to  the  engine  by  means  of  a 
clutch.  Each  generator-motor  unit  devel- 
oped 100  kilowatts  capacity,  or  130  h.p., 
when  running  as  a  motor  at  full  load. 
These  machines  were  artificially  cooled. 
When  these  units  are  driven  by  the  Diesel 
engines,  while  cruising  on  the  surface,  they 
operate  as  dynamos  and  charge  the  storage 
batteries.  When  submerged  the  engine 
clutches  are  thrown  over,  and  the  genera- 
tors are  now  operated  as  motors  by  the 
electric  current  supplied  from  the  storage 
batteries.  A  motor-driven  air  compressor 
supplied  the  necessary  comprest  air  for 
discharging  the  torpedoes,  emptying  sub- 
merging tanks,  et  cetera.  The  electrical 
control  and  switchboard  rooms  on  the 
UC-97  are  situated  forward  of  the  engine 
room,  from  which  all  electrical  apparatus 
is  controlled.  The  hull  is  divided  off  into 
water-tight  compartments  which  can  be 
sealed  off  individually  by  close-fitting  doors. 
The  control  room  is  directly  below  the 
conning  tower.  In  this  control  room  we 
find  apparatus  for  steering  the  vessel,  firing 
the  torpedoes,  planting  the  mines,  also  for 
filling  or  emptying  the  submerging  tanks. 
Much  of  this  part  of  the  control  equipment 
is  installed  in  duplicate,  so  that  if  one  set 
is  disarranged  the  other  set  may  be  instantly 
put  into' service.  The  U-boat  is  steered  by 
electric  motors,  provided  in  duplicate.  One 
motor  is  placed  aft  and  one  forward,  thus 
reducing  the  chances  of  becoming  totally 
disabled  to  a  minimum.  It  is  possible  to 
maintain  the  U-boat  within  two  feet  of  any 
specified  depth  below  the  surface  by  dis- 
charging from  or  letting  in  water  to  the 
submerging  tanks.  There  are  provided 
elaborate  and  carefully  calibrated  depth 
gages  on  all  submarines  which  indicate  at 
any  instant  the  exact  depth  at  which  the 
submarine  is  submerged.  One  of  the  ac- 
companying photographs  shows  these  depth 
gages. 

Collapsible  Motor-Operated  Periscope. 

The  periscope  is  a  collapsible  affair  which 
can  be  quickly  elevated,  thanks  to  the 
ubiquitous  electric  motor,  for  the  purpose 
of  taking  a  "sighting"  and  then  quickly 
lowered.  Two  periscopes  are  invariably 
provided,  in  the  event  that  one  should  be- 
come fouled  or  shot  away.  The  periscope 
measures  approximately  four  inches  at  the 
base  and  two  inches  at  the  top,  thus  re- 


ducing the  visible  portion  and  its  accom- 
panying "wake"  to  the  smallest  possible 
dimensions.  This  is  highly  important  as 
the  "wake",  if  very  broad,  can  be  easily 
seen  by  a  sharp  enemy  look-out.  Aiming 
at  the  head  of  this  wake,  the  eagle-eyed 
gunner  can  make  things  highly  unpleasant 
for  the  submersible. 

In  the  forward  part  of  the  submersible 
are  located  the  officers'  quarters  and  the 
radio  operating  room,  as  well  as  the  sub- 
sea  telephone  apparatus,  by  means  of  which 
the  sounds  of  the  propellers  and  engines 
of  ships  can  be  heard  several  miles  away. 

The  Under-water  "Ears"  of  the  U-boat. 

No  wonder  the  surreptitious  U-boats 
popt  up  in  the  least  suspected  places,  for 
they  could  detect  an  enemy  merchantman 
one  to  two  hours'  sail  away.  By  carefully 
listening  to  the  sounds  picked  up  by  the 
microphones  mounted  in  the  shell  of  the 
vessel,  a  steamer  or  warship  could  be  trailed 
or  maneuvered  around  for  miles.  U-boats 
have  been  known  to  dodge  the  Allied  de- 
stroyers for  periods  of  three  and  four 
hours  ;  "blind-man's  buff"  you  might  call  it, 
but  he  who  laughs  last  laughs  best,  for  the 
destroyers  carried  a  better  under-water 
sound  detector  than  the  "Hcinies"  and  every 
move  along  his  tortuous  course  was  closely 
checked  up.  Periodically,  depth  charges 
were  "let  go"  and  many  times,  more  than 
the  Germans  care  to  admit,  the  final  crunch- 
ing sound  of  a  vanquished  U-boat,  as  the 
depth  bomb  spelled  its  doom,  came  to  the 
ears  of  the  destroyers'  officers  via  the  sen- 
sitive hydrophone.  The  U-boats  could  be 
trailed  just  as  accurately  finally,  as  if  they 
had  been  maneuvering  on  the  surface  of 
the  sea. 

Life  on  these  craft  was  not  to  be  craved 
for,  especially  when  a  U-boat  got  cornered 
and  had  to  lay  on  the  bed  of  some  sound 
or  harbor,  for  10  to  15  hours.  Electric 
cooking  utensils  were  supplied,  the  same  as 
on  all  of  the  Allied  submarines. 

The  larger  U-boats  measured  300  feet 
and  more  in  length,  and  had  a  capacity  of 
20  or  more  torpedoes  and  45  mines.  Craft 
of  this  type  are  propelled  by  two  powerful 
Diesel  engines,  developing  1,200  h.p.  each, 
for  cruising  awash,  charging  the  storage 
batteries,  etc.,  and  when  submerged  pro- 
pulsion is  effected  by  a  set  of  four  500  h.p. 
electric  motors.  The  motors  are  operated 
as  generators  while  awash,  when  it  becomes 
necessary  to  charge  the  batteries.  These 
large  sub-sea  craft  often  had  a  cruising 
range  as  great  as  7,000  miles.  The  speed 
of  this  type  of  craft  on  the  surface  is  about 
19  knots  and  submerged  about  10  knots. 
They  carry  two  disappearing  deck  guns  of 
4  to  6  inch  caliber.  The  torpedo  tubes  are 
four  in  number  at  the  bow,  while  two  are 
provided  at  the  stern.  At  the  bow  of  the 
U-boat  the  Germans  mounted  a  cleverly 
contrived  saw  for  cutting  thru  sub-aqueous 
nets.  Even  so,  the  nets  placed  in  the  waters 
about  the  English  coasts  enmeshed  many  of 
them,  from  which  they  endeavored  to 
struggle  loose  in  vain,  as  the  official  Ad- 
miralty reports  prove.  It  may  be  said  in 
closing  that,  contrary  to  the  usual  expec- 
tations, inspection  showed  the  workmanship 
on  the  machinery  of  these  U-boats  to  be 
very  plain  and  ordinary. 


Gr©  to  dhirarclhi  h>y  Teleplhosne 


Holding  church  services  by  telephone  was 
one  result  of  the  influenza  epidemic.  This 
was  done  by  one  church  in  Muncie,  Ind., 
which  arranged  that  at  10:30  o'clock,  thru 
the  cooperation  of  the  local  telephone  com- 


pany management,  the  telephones  of  all  sub- 
scribers who  wished  should  be  connected 
with  the  telephone  in  the  church,  to  which 
a  special  microphone  was  attached.  The 
church  organist  also  played  a  few  numbers, 
which  were  thoroly  enjoyed  by  the  listeners. 


Fit  Yourself^  Big  Job 

Don't  hesitate  any  longer.  There  is  a  greater 
demand  for  trained  men  now  than  ever  hefore 
—  greater  opportunities  —  bigger  pay  —  more 
rapid  advancement.  It's  training  that  counts 
now — accurate  knowledge — a  complete  grasp 
of  your  trade. 

T\      1     '      Practical  T)  1 

Drake  s  Books 

For  Home  Study 


Pave  the  way  to  the 
fat  p  a  y  envelope. 
Written  in  non-tech- 
nical language  that 
any  man  can  grasp. 
Send  the  price  of  any 
book  listed  below.  We 
will  send  the  books 
postpaid  — •  you  keep 
them  Ave-  days — if  not 
entirely  satisfied  return 
the  books  and "  your 
money  will  be  refunded 
in  full.  Order  direct 
from  this  page.  Use 
the  Coupon. 


Electrical  Books 

Electric     Motor    Control    Systems  and 

Methods.    Leatherette  $1.50 

Electrical  Tables  and  Engineering  Data. 

Leatherette    1.50 

Motion  Picture  Operation.    Leatherette..  1.50 

Alternating  Current.    Leatherette   1.50 

Wiring    Diagrams    and  Descriptions. 

Leatherette    1.50 

Armature  and  Magnet  Winding.  Leather- 
ette   1.50 

Modern  Electric  Illumination.  Leatherette  1.50 
Modern  Electrical  Construction.  Leather- 
ette  1.50 

Electricians'    Operating    and  Testing 

Manual.  Leatherette   1.50 

Drake's  Electrical  Dictionary.  Leatherette  1.50 
Electric  Motors,  D  and  A.    Leatherette..  1.50 
Electrical  Measurements  ahd  Meter  Test- 
ing.  Leatherette   |  50 

Drake's  Telephone  Handbook.  Leatherette  1.50 

Automobile  Books 

Automobile  Igni- 
tion. Leatherette, 
$2.00 

Brookes'  Automo- 
bile Handbook. 
Leatherette  .  .$2.00 
Automobile  Start- 
ing and  Lighting. 
Leatherette  .  .$1.50 
Ford  Motor  Car, 
Truck  and  Tractor 
Attachments.  Cloth, 
$1.00 

Ford  Motor  Car, 
Truck  and  Tractor 
Attachments. 
Leatherette  .  .$1.50 
Automobile  Cate- 
chism  and  Repair 

Manual.  Leatherette  $1.25 

Gas  and  Oil  Engine  Handbook.    Cloth...  1.00 
Gas  and  Oil  Engine  Handbook.  Leather- 
ette   1.50 

Modern  Language  Courses 

French  Without  a 
Teacher,  Spanish 
Without  a  Teach- 
er, German  With- 
out a  Teacher. 
By  Professor 
Philip  Schuyler 
Allen,  University 
of  Chicago.  An 
entirely  new  home 
series  of  modern 
foreign  languages. 
Simplest,  easiest- 
to-master  language 
method  ever  de- 
vised. French, 
Spanish  or  Ger- 
man. Pocket  size. 
Each   $1.25 

Mail  the  Coupon  NOW 

Order  on  our  five  day  money  back  plan. 

FREDERICK  J.  DRAKE  &  CO., 
1009  Michigan  Ave.,  Chicago,  III. 
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send  me  prepaid  the  books  checked  in  this 
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IT  CAN  BE  PROVED 

that  our  *p  h  o  n  e  s  are  good 
enough  for  ANY  radio  service. 
Order  a  set  NOW.  Use  them. 
Test  them.  Compare  them. 
DECIDE.  If  after  a  thorough 
trial  you  find  that  they  do  not 
PROVE  as  good  as  you  want, 
send  them  back  and  get  the 
money.  WE  WANT  YOU  TO 
PROVE  OUR  POINT— FOR 
EVERY  SATISFIED  USER 
'BOOSTS"  MURDOCK 
"PHONES. 


3,000  Ohm 
Double  Set 


2,000  Ohm 
Double  Set 


$400  $500 

INTERESTED    IN    GOOD  RADIO 
APPARATUS?     ASK  FOR 
BULLETIN  No.  19 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 
Chelsea,  Mass. 

Pacific  Coast  Representatives 
KEELER  WHITE  CO. 
221  Second  St.,  San  Francisco. 


CORE  WIRE 

We  have  been  fortunate  in  securing  thru 
auction  several  tons  of  guaranteed  pure, 
double  annealed  Norway  Iron  Core  Wire 

and  are  selling  this  wire  to  "Experimenter" 
readers 

At  Pre-war  Prices,  20cts.  lb. 

This  wire  is  just  the  thing  for  spark  coils, 
transformers,  etc.,  and  it  is,  of  course,  a 
very  much  more  superior  product  than  the 
usual  iron  wire. 

We  have  only  one  size  left : 

24   INCHES  LONG. 
Thickness  about  No.  21  B  and  S 

If  this  size  should  be  too  long  -we  advise  cut- 
ting the  wire  down  yourself  by  means  of  shears. 

As  long  as  the  supply  lasts  we  offer  this  wire 
as  described  above  to  our  customers  at  the  very 
low  price  of  20c  a  pound..    Add  postage  or  we 
will  ship  express  collect.    Order  at  once. 
Electro  Importing  Co.,  231  Fulton  St.,  N.Y.C. 


ted 
elector 
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great  improvement  over  the  coherer,  I 
soon  found  that  it,  also,  had  defects. 
Severe  static  or  nearby  sending  would 
usually  cause  a  partial  or  complete 
paralysis  of  the  contact,  curable  only  by 
the  hit-or-miss  process  of  repeatedly  jar- 
ring the  detector  so  that  new  contact  points 
were  formed,  or  the  old  ones  unwelded. 
Even  in  the  absence  of  severe  electrical 
disturbances,  the  contacts  gradually  became, 
as  it  were,  fatigued,  and  the  signals  weak- 
ened toward  inaudibility,  unless  periodi- 
cally restored  by  jars.  Then,  also,  the 
microphone  detector  lived  up  to  its  name 
by  acting  as  a  microphone,  picking  up  any 
slight  sound  or  vibration  in  a  most  annoy- 
ing way.  Finally,  even  if  the  detector  was 
screened  from  sounds  and  jars,  it  was 
prone  to  develop  a  hissing  or  frying  sound, 
which  overlaid  faint  signals  to  their  ob- 
literation. 

The  Contact  Detector   Is  Invented. 

In  the  first  part  of  the  year  1902,  the 
American  Wireless  Telegraph  and  Tele- 
phone Company  erected  stations  at  Atlantic 
City  and  Cape  May,  N.  J.,  about  40  miles 
apart,  and  also  equipt  the  schooner 
Pleiades  as  a  floating  experimental  sta- 
tion. On  May  29,  1902,  I  was  in  the  Cape 
May  station,  experimenting  with  a  new  sys- 
tem of  tuning,  and  receiving  signals  from 
the  Pleiades,  then  about  two  miles  off  Cape 
May.  The  detector  I  was  using  consisted 
of  several  fine  sewing  needles,  laid  lightly 
across  a  pair  of  carbon  blocks,  and  in 
series  with  three  cells  of  dry  battery  and  a 
telephone  receiver.  Becoming  annoyed  at 
the  microphonic  "fry"  of  my  detector,  I 
attempted  to  check  this  by,  as  I  thought, 
cutting  out  of  circuit  two  of  the  three  dry 
cells.  The  frying  ceased,  and  the  signals, 
tho  much  weakened,  became  materially 
clearer  thru  being  freed  of  their  former 
background  of  microphonic  noise.  Glanc- 
ing over  the  circuit,  I  discovered  to  my 
great  surprise  that  instead  of  cutting  out 
two  of  the  three  cells,  I  had  cut  out  all 
three,  so,  therefore,  the  telephone  diafram 
was  being  operated  solely  by  the  energy  of 
the  receiver  signals.  A  contact  detector, 
operating  without  local  battery,  seemed  to 
me  so  extraordinary,  so  contrary  to  all  my 
previous  experience,  that  altho  I  did  not 
then  know  the  reasons  for  its  operation,  I 
appreciated  its  possible  great  value  to  the 
art,  and  resolved  at  once  to  thoroly  inves- 
tigate the  phenomenon  at  the  earliest  pos- 
sible moment.  This  entirely  accidental  dis- 
covery was  the  foundation  of  my  invention 
of  the  crystal  detector. 

Silicon  and  Other  Detectors  Invented. 

During  the  summer  of  1902,  I  was  con- 
cerned with  the  development  of  a  system 
of  radio-telephony,  conducting  this  work 
in  the  Boston  laboratory  of  the  American 
(Bell)  Telephone  and  Telegraph  Company. 
As  one  of  the  essential  elements  of  this 
system  was  a  detector  which  would  respond 
quantitatively  to  telephonically  modulated 
electrical  waves,  I  at  once  began  a  series 
of  tests,  first  with  the  form  of  the  carbon- 
steel  microphone  I  had  used  at  Cape  May, 
and  then  with  other  contact  materials.  Dis- 
covering that  such  detectors  responded 
quantitatively  to  musical  spark  signals-  up 
to  at  least  2000  sparks  per  second,  and 
were  therefore  capable  of  receiving  speech, 
I  devoted  my  energies  for  the  time  to  the 
transmitting  end  of  the  system,  finally  dis- 
covering, in  the  fall  of  1902,  an  effective 
means  of  telephonically  modulating  a 
stream  of  electrical  waves.  Returning  to 
the  detector  development,  I  found  that  the 
Telephone  Company  had  in  their  laboratory 


a  large  quantity  of  magnetite  (FeO.FeaOa) 
crystals,  which  had  been  procured  as  a  pos- 
sible material  for  loading  coil  cores.  I 
broke  one  of  these  crystals  apart,  exposing 
a  fresh  fracture  face,  made  a  small  area 
contact  thereon  with  a  brass  point,  and 
found  that  this  crystal,  like  the  carbon  steel 
detector,  operated  well  without  local  bat- 
tery, but,  unlike  the  carbon-steel  contact, 
did  not  require  a  light  or  microphonic  con- 
tact for  best  operation.  In  the  period  1902 
to  1906,  I  tested  many  different  minerals 
and  combinations,  including  magnetite, 
pyrite,  galena,  molybdenite,  silicon  and  zin- 
cite.  Much  development  was  also  required 
on  holders  for  these  minerals.  Perhaps  one 
of  the  greatest  early  stumbling  blocks  in 
such  development  was  the  old  coherer  idea 
that  extremely  light  pressure  contacts  were 
necessary.  With  the  carbon-steel  micro- 
phone, this  was  still  true,  but  I  can  re- 
member my  surprise  when  I  found  that 
many  of  the  minerals  worked  best  with 
quite  high  pressure  contacts. 

31,250  Crystal  Detectors  Invented. 

A  list  of  the  several  thousand  materials 
I  have  tested  would  make  dry  reading. 
Suffice  it  to  say  that  I  have  found  some 
tzvo  hundred  and  fifty  minerals  and  furnace 
products  which  make  operative  detectors, 
cither  against  metallic  contacts,  or  in  com- 
bination with  other  minerals.  The  possible 
combinations  of  these  two  hundred  and 
fifty  substances ,  amounting  to  some  31,250 
pairs,  have  all  been  tested  by  me,  or  by  my 
assistants,  and  many  hundred  useful  pairs 
have  been  found. 

Oscillating  Crystal  Detectors. 

The  last  word  on  crystal  detectors  and 
their  uses  has  yet  to  be  written.  For  ex- 
ample, it  may  be  of  interest  to  know  that 
they  can  be  made  to  OSCILLATE, 
under  proper  circuit  conditions,  and  I 
have  found  it  possible  to  receive  intelli- 
gible signals  from  UNDAMPED  wave 
stations  across  the  Atlantic,  on  a  simple 
contact  between  a  fragment  of  galena 
and  a  fine  wire. 


MOTHER  SHIPTON  TOLD  OF 
AVIATION  IN  1488. 

The  following,  which  is  known  as 
"Mother  Shipton's  Prophecy,"  was  first 
published  in  1488,-  republished  in  1641  and 
again  in  1875.  It  will  be  noticed  that  all 
the  events  predicted  in  it  except  the  last 
two  lines  have  come  to  pass : 

Carriages  without  horses  shall  go ; 

And  accidents  fill  the  world  with  woe. 

Around  the  world  thoughts  shall  fly, 

In  the  twinkling  of  an  eye ; 

Water  shall  yet  more  wonders  do ; 

How  strange,  yet  shall  be  true. 

The  world  upside  down  shall  be, 

And  gold  be  found  at  root  of  tree. 

Through  hills  men  shall  ride, 

And  no  horse  or  ass  be  at  his  side. 

Under  water  men  shall  walk, 

Shall  ride,  shall  sleep,  shall  talk. 

In  the  air  men  shall  be  seen, 

In  white,  in  black,  in  green. 

Iron  in  water  shall  float 

As  easy  as  a  wooden  boat. 

Gold  shall  be  found,  and  shown 

In  a  land  that  is  not  known. 

Fire  and  water  shall  wonders  do, 

England  shall  at  last  admit  a  Jew. 

The  world  to  an  end  shall  come 

In  eighteen  hundred  and  eighty-one. 

(It  is  curious  to  note  that  only  the  last 
two  lines— WHICH  DO  NOT  RHYME— 
have  failed  to  come  true.  All  the  others 
that  do  rhyme  did  come  about  as  proph- 
esied ! — Editor. ) 
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THE  ONLY  VACUUM  TUBE 

WHICH 
AMATEURS 
CAN  USE 

Agreements  recently  effected  have  made 
vacuum  tubes  available  for  experimental 
use.  The  Marconi  V.  T.  is  the  only  vacuum 
tube,  or  audion,  which  may  be  sold  to 
amateurs,  laboratories,  schools  of  instruc- 
tion and  experimenters. 

MARCONI  V.  T. 

$7=22  each 

Standardized  base  $1.50  additional 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879532 


A  highly  developed,  all-around  tube  for  use  as  a  detector  and  amplifier  in  wireless  com- 
munication. It  has  practically  the  same  electrical  constants  as  the  tube  used  by  the  Allied 
armies  and  navies  throughout  the  war  in  continuous  wave  transmission  and  reception. 
The  terminals  of  the  elements  of  the  tube  are  brought  out  to  a  4-prong  standardized 
base,  fitting  into  the  standard  four-contact  bayonet  sockets. 

Filament  current,  0.7  ampere.    Filament  potential,  4  to  6  volts. 
Plate  potential,  20  to  60  volts  for  reception. 

For  lighting  filaments  a  lead  storage  battery  is  preferable  because  of  its  constancy  of  voltage.  Ordinary 
dry  cells  or  flashlight  batteries  may  be  used  to  provide  the  plate  voltage. 

The  approximate  operating  life  of 
the  MARCONI  V.  T.  is  1,500  hours. 

Delivered  postpaid  in  special  container  insured  against 
breakage  to  any  address  upon  receipt  of  purchase  price. 

COMMERCIAL  DEPARTMENT 

Marconi  Wireless  Telegraph  Company  of  America 

Sole  distributors  for  Dc  Forest  Radio  Telephone  &  Telegraph  Co. 

Woolworth  Building,       235  Broadway,       New  York 
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HALCUN 

BAKELITEAUDION  PANEL 

A  die  molded  panel.  5"  by  9"  Y%  thick. 
A  beautiful  permanent  glossy  black.  Wires 
and  all  connections  molded  right  into  the 
panel,  entirely  concealed,  impossible  to  cor- 
rode or  become  loosened.  Switches  all  of 
the  bearing  type,  large  shafts  to  prevent 
wear. 

All  metal  parts  nickeled.  Connections 
arranged  for  damped  spark,  undamped 
arc,  regenerative  and  ultra  connections. 
There  is  nothing  like  this  panel  on  the 
market.  It  is  a  quality  article  thruout. 
Other  manufacturers  ask  more  for  wood 
and  thin  sheet  panels. 

The  Halcun  panel  is  Y&"  thick  with  a 
beveled  edge  provided  with  supporting 
brackets.  Price,  less  bulb,  prepaid  $12.50 

Our  big  full-line  catalogue  6c. 

HALCUN  RADIO  CO.  ^SSSSgia. 


THE  BARR 
MERCURY-CUP  WIRELESS  DETECTOR 

The  most  effici- 
ent Detector  on 
the  market. 
Tested  by  the 
United  States 
Gov  ern  men  t 
and  Marconi 
Wireless  Tele- 
graph Co. 

Increases  the  efficiency  of  every  wireless  re- 
ceiving set  by  making  the  signals  clear,  sharp 
and  distinct. 

Instantly  adjustable  at  a  constant  pressure. 
For  full  information  and  price — write 

THE  BARR  MERCURY-CUP  DETECTOR 
169  Columbia  Heights  Brooklyn,  N.  Y. 


f~  THE  BARR  MEPCUPr 


Arnold 


J.  F.  ARNOLD 


Loose  Couplers 

Combination  Loose  Coup- 
ler Parts  and  accessories. 

Send  3c  stamp  for  lit- 
erature which  is  sure 
ma  to  interest  you. 

2082  Lexington  Av.N.Y. 
Established  1910 


ONLY  $10.50 

"I     am  highly 
pleased  with  my 
Colby  tuner. 
Richard    F.  Morse, 
18  Julia  St..  Jack- 
sonville. Fla." 
Send    3-cent  stamp 
for  bulletin. 

COLBY'S  TELEGRAPH  SCHOOL,  AUBURN,  N.  Y. 


VACUUM  TUBES 

In  Wireless  Communication 

The  only  book  on  the  subject.  Written 
by   E.   E.   Bucher,  author   of  "Practical 
Wireless  Telegraphy".    Price  $1.75. 
Wireless  Press,  Inc.     233  B'way,  N.  Y. 


AMERICAN  ELECTRO  TECHNICAL  APPL  CO. 
235  Fulton  St.,  N.  Y.  City  Cort.  3153 

Batteries,-special  type  for  Audions 

Switch  Points — Binding  Posts,  Knobs 
— Levers — Rods — Sliders,  Etc. 
All    parts    for   the  Amateur 
Actual  t0  make  his  own  Apparatus. 

Size 


AMATEURS!    DO   NOT  OPEN 
TRANSMITTING  STATIONS 

without  flnt  learning  to  send  and  receive  radio  MSGS. 
WILGO  WIRELESS  PRACTICE  SET 

The  first  need  of  every  amateur.  Bightone 
, buzzer  and  key  for  learning  code.   Also  for 
'test  buzzer  and  four  other  purposes.  With 
code,    wiring    diagrams    and  instructions. 

Sll  Ofl  E0?1"*8  °ur  new  cat-  "E"  of  electrical  and  wireless 
•pi. uu  extra     apparatus  and  code  chart  sent  for  3c  stamp. 

THE  WILCOX  LABORATORIES  ffi 


At  the  May  meeting  of  the  Institute  of 
Radio  Engineers  held  in  New  York  City, 
May  7th,  E.  F.  W.  Alexanderson,  consult- 
ing engineer  of  the  General  Electric  Com- 
pany, was  awarded  the  gold  medal  of  the 
institute  in  recognition  of  his  original 
research  and  inventions  in  the  radio  field. 

In  accepting  the  gold  medal,  Mr.  Alex- 
anderson said : 

Such  great  strides  have  been  made  in 
all  fields  of  science  and  engineering  dur- 
ing the  emergency  of  our  late  war  that 
I  feel  it  a  specially  high  honor  to  receive 
the  Radio  institute  medal  at  this  time. 

"The  radio  art  has  drawn  its  talents  from 
almost  every  profession.  Broadly  speak- 
ing, radio  men  may  be  classified  as  radio 
physicists,  radio  engineers  and  radio  ama- 
teurs. In  a  sense  we  are  all  amateurs  and 
we  shall  never  know  who  was  the  first 
amateur.  We  do  know,  however,  that  the 
first  radio  physicist  was  Hertz  who  dis- 
covered and  determined  in  his  laboratory 
the  laws  of  electromagnetic  radiation.  We 
also  know  that  the  first  radio  engineer 
was  Marconi,  who  made  the  first  use  of 
electromagnetic  waves  for  practical  com- 
munication and  developed  the  wonderful 
system  which  for  the  last  20  years  has 
made  the  high  seas  safe  for  navigation. 

"Fessenden  conceived  the  possibility  of 
bringing  radio  engineering  within  the  realm 
of  power  engineering,  and  it  was  my  priv- 
ilege, due  to  connection  with  the  General 
Electric  Company,  to  develop  the  first  radio 
frequency  alternator.  Indeed  it  was  thru 
the  work  which  this  Company  was  request- 
ed to  do  for  Fessenden  that  my  interest 
in  radio  communication  was  first  excited, 
and  this  has  resulted  in  the  contributions 
which  I  have  had  the  opportunity  to  make 
to  the  radio  communication  of  today. 

"Radio  telephony  is  a  by-product  of  the 
development  of  sustained  radio  waves  as  a 
method  of  alternating  current  power  trans- 
mission. With  the  previous  system  of  spark 
telegraphy  it  was  no  more  possible  to  trans- 
mit the  modulation  of  the  human  voice 


Ems 


than  it  would  in  land  telegraphy  to  repro- 
duce speech  from  the  dots  and  dashes  of 
the  Morse  code.  But  with  the  sustained 
energy  of  the  continuous  wave,  it  has  be- 
come possible  to  put  a  dynamo  electric 
machine  behind  the  wave  and  vary  the 
flow  of  power  in  correspondence  with  the 
modulations  of  the  human  voice,  thus  mak- 


E.  F.  W.  Alexanderson,  Well-known  Radio 
and     Electrical     Engineer,     Awarded  the 
"I.  R.  E."  Gold  Medal. 

ing  long  distance  radio  telephony  possible. 

"Mr.  President  and  members  of  the  insti- 
tute, it  has  been  a  privilege  to  be  connected 
with  the  great  development  in  radio  in 
the  last  years  and  I  wish  to  express  my 
deeply  felt  appreciation  of  the  recognition 
represented  by  this  beautiful  medal.  I 
thank  you." 


CoimceiMrsittedi  or  Loop  Aeri< 
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from  B  to  D  no  sound,  and  then  from  D 
to  C  another  rise  and  fall  of  intensity,  the 
maximum  in  each  case  occurring  when  the 
plane  of  the  loop  is  along  30-210°  line  but 
the  signals  in  A  B  sector  are  about  twice 
as  loud  as  in  C  D  sector ;  this  gives  the 
direction  of  signal  in  direction  of  arrow. 
If  however  the  connections  of  Fig.  4,  are 
used  then  the  result  will  be  as  shown  in 
Fig.  6.  The  signals  will  be  much  louder 
and  will  be  heard  only  in  the  A  B  sector, 
thus  making  it  strictly  undirectional.  If 
the  loop  be  grounded  on  the  grid  side,  then 
Fig.  7  shows  the  result,  i.  e.,  loud  signals 
but  NO  directional  effect  whatever. 

Fig.  3  shows  the  connections  when  it 
is  desired  to  receive  on  other  than  the 
wave  length  of  the  loop.  In  practice  it 
will  be  found  to  be  simpler  to  have  sev- 
eral loops  of  proper  wave  lengths  rather 
than  be  bothered  with  a  tuner. 

As  many  navy  and  army  operators  know, 
the  loop  eliminates  a  lot  of  interference 
and  also  static.  However,  if  it  is  desired 
to  eliminate  static  more  effectively,  then 
it  is  necessary  to  take  the  loop  and  outfit 
into  the  cellar  or  under  ground.  Signals 
will  be  found  to  come  in  just  as  loud  as 
tho  an  elevated  aerial  were  used,  but  the 
static  will  be  absent,  even  in  the  midst  of 
a  thunder-storm  when  an  ordinary  aerial 
"spits  fire." 

The  loop  shown  in  the  photo  and  dia- 
gram Fig.  8,  consists  of  240  turns  of  No. 


22  S.  C.  C.  and  with  a  43  plate  variable 
condenser  has  a  range  of  from  2,000  to 
over  3,000  meters.  Larger  loops  can  be 
made  if  it  is  remembered  that  the  same 
length  of  wire  is  required.  The  inductance 
is  determined  by  the  area  turns,  and  hence 
a  small  loop  will  act  about  as  well  as  a 
large  one.  If  several  loops  are  operated 
simultaneously  from  known  points,  but 
separated  some  distance,  the  exact  location 
of  the  sending  station  can  quickly  be  de- 
termined. And  further  if  the  circuit  of 
Fig.  4,  is  used  a  very  large- amount  of  inter- 
ference on  the  same  wave  length  can  be 
eliminated,  since  only  such  stations  as  lie 
in  the  region  from  150°  to  270°  will  be 
heard  at  all,  while  receiving  from  210° 
and  as  the  outfit  tunes  sharp  much  of  this 
is  cut  out.  By  carefully  adjusting  the  ap- 
paratus as  good  receiving  can  be  done  on 
the  loop  as  with  the  ordinary  aerral,  and 
all  other  features  will  be  additional.  Sta- 
tions 200  miles  away  can  be  located  to  a 
pin  point  on  the  map.  Thus  the  Radio 
Amateur  has  opened  to  him  a  wide  field 
that  will  make  possible  better  work  with 
less  bother. 


RADIO  TELEPHONE  BETWEEN 
ROME  AND  TRIPOLI. 

Wireless  telephone  communication  is 
maintained  between  Rome  and  Tripoli,  600 
miles  apart,  mainly  over  water. 
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Calls  Coming  In  Steadily,  For  National  Radio  Institute 
Graduates,  From  All  Parts  of  the  Country. 

Commercial  Radio  has  arrived  and  thousands  of  positions  are  now 
opening  up  in  the  Merchant  Marine,  Aerial  Mail  and  Land  Station 
Service,  Railroad  Companies,  Lake  and  Ocean  Steamship  Lines. 
We  are  now  receiving  requests  for  more  National  Radio  Institute 
Graduates  than  we  can  furnish. 


Salaries  Up  to  $250  A 
Month 

With  exceptional  opportunity  for  promo- 
tion to  Radio  Mechanic,  Electrician,  or  En- 
gineer. No  previous  experience  or  training 
is  necessary-  You  can  learn  Wireless  the 
National  Radio  Institute  way,  in  Ten 
Weeks,  by  mail,  right  in  your  own  home. 
With  our  help  you  can  quickly  qualify  for 
a  good  position  at  big  pay.  Many  of  our 
students  secure  positions  before  completing 
the  course,  because  it  is  based  on  actual 
practice  and  teaches  what  is  needed  to  make 
a  big  success  of  Wireless  work. 

Get  Your  Instructions  from 
the  Nation's  Capital 

(Our  Course  is  Endorsed  by  the  U.S.  Government  Officials) 

The  National  Radio  Institute  headed  by 
authorities  who  have  been  closely  allied 
with  government  training  of  students,  was 
established  in  1914  and  is  the  first  school  in 
America  to  successfully  teach  Wireless  by 
Mail.    The  work  is  under  the  direction  of 
J.  E.  Smith,  E.E.,  director  of  the  Radio 
Department  Howard  University,  and  E.  R. 
Haas,  formerly  of  the  Radio  Division 
of  Yale  University. 
We  now  have  students  throughout  the 
world.    Our  location  in  the  Nation's 
Capital  together  with  the  standing  of 
our  officers  and  their  wide  acquain- 
tance among  government  officials  con- 
nected with  Wireless  activities  place  us 
in  position  to  give  our  students  the 
best  instruction  obtainable  and  to  be 
of  the  utmost  help  in  assisting  them 
to  secure  good  paying  positions. 

Travel  and  See  the  World 


If  you  want  to  travel  and  see  the  world 
— go  to  foreign  countries,  and  increase 
your  knowledge  of  world  affairs  Wire- 
less offers  you  the  chance  of  a  lifetime. 


However,  you  are  not  obliged  to  travel,  but 
may  secure  a  permanent  position  at  one  of 
the  big  Land  Stations,  Railroad,  Telegraph, 
or  Steamship  Companies  if  preferred. 

Pay  As  You  Learn 

Our  plans  of  payment  bring  a  wireless 
education  within  the  reach  of  anyone  who 
desires  to  learn.  A  small  payment  down  on 
our  convenient  payment  plan,  and  small 
following  payments,  often  enables  our  stu- 
dents to  earn  the  cost  of  their  tuition  while 
actually  learning  to  be  a  wireless  operator. 

Free  Instruments  to  Every 
Student 

In  addition  to  5  text  books — 35  Special  Les- 
sons, and  18  Personal  Examinations  we 
send  you,  while  taking  our  course  a  Stand- 
ard Automatic  Wireless  Transmitting  and 
Receiving  Set  for  sending  and  receiving 
messages.  These  fine  instruments  are  Free 
only  to  National  Radio  Institute  Students. 

Oldest  Wireless  School  in 
America 

In  addition  to  being  the  oldest  and  largest 
Wireless  School  in  America  our  location 
in  the  Nation's  Capital  enables  our  Students 
Employment  Department  to  keep  in  close 
touch  with  the  best  openings  for  our  gradu- 
ates. A  Post  Graduate  Course  is  given  Free 
to  every  graduate.  Special  discounts  are 
allowed  to  discharged  soldiers,  sailors,  and 
marines  with  former  wireless  experience 
and  to  Radio  amateurs. 


FREE 


Our  booklet  "Wireless  the  Opportunity  of  Today 
gives  you  complete  information  in  regard  to  our 
course,  the  quick  and  easy  methods  by  which  you 
can  master  wireless,  and  other  important  facts  you 
should  know.  It  is  free.  Just  mail  the  coupon 
No  obligation  whatever  on  your  part. 


r 


Mail  This  Coupon  Today 


/ 


National  Radio  Institute 
Department  90 
Washington,  D.  C. 

Send  me  free  of  charge,  your  booklet,  "Wireless  the 
Opportunity  of  Today,"  with  full  particulars  regard- 
ing your  famous  10  weeks  Home  Study  Course,  and 
your  Special   FREE  INSTRUMENT  OFFER. 


Name 


Address   

Town   State. 
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MESCO 


Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 

The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four  feet 
of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly  fin- 
ished wood  base,  and  three  nickel  plated  binding 
posts  are  so  connected  that  the  set  may  be  used  for 
five  different  purposes. 

List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery  and 

Cord   $3.24 

Weighs  4  lbs.  packed. 
Price  does  not  include  postage. 

Combination  Practice  Set  for  Learning  the  Morse  and  Continental 
Visual  and  Audible  Codes 

This  outfit  is  the  only  reliable  instrument  which  will 
enable  students  to  become  proficient  operators  in  the 
U.  S.  Naval  Service,  because  it  is  equipped  with  a 
buzzer  and  miniature  lamp  enabling  the  user  to  master 
both  the  visual  and  audible  signals  quickly. 

List  No.  52 — Practice  Set  with  Red  Seal  Battery 
and  Cord   $4.05 

Weighs  4  lbs.  packed.  Price  does  not  include  postage. 

MESCO  RADIO  BUZZER 

This  buzzer  maintains  a  constant  note  and  is  recommended  as 
an  exciter  for  checking  wavemeters  where  pure  note  and  ample 
energy  are  required. 

It  consists  of  practically  a  closed  circuit  field  of  low  reluct- 
ance, having  a  steel  armature  to  which  is  riveted  a  strap 
supporting  a  movable  contact.  The  armature  tension  is  adjust- 
able by  means  of  a  screw  with  a  milled  head  large  enough  to  be 
easily  and  permanently  adjusted  with  the  fingers.  The  stationary 
contact  is  adjusted  by  means  of  a  similar  screw.  The  magnet 
coils  are  connected  in  series  with  a  total  D.  C.  resistance  of  3.9 
ohms.  Shunted  across  these  coils  is  a  resistance  having  a  D.  C. 
value  of  3  ohms.  This  shunt  eliminates  all  sparking  such  as 
occurs  at  the  break  on  ordinary  radio  buzzers  and  the  energy 
saved  thereby  is  transferred  into  any  oscillating  circuit  con- 
nected to  it,  the  result  being  that  this  buzzer  as  constructed 
radiates  five  times  more  energy  than  any  other  existing  type.  All  connecting  wires  liable  to  be 
broken  are  eliminated.  Contacts  are  of  genuine  platinum,  which  is  essential  in  order  to  maintain  a 
constant  note.    The  parts  are  mounted  on  a  Condensate  base  to  insure  constancy  in  operation. 

Diameter  2  in.,  height  1%  in-    The  cap  is  attached  to  the  base  by  a  bayonet  joint. 
List  No.  Price 
55    Mesco  Radio  Buzzer  $2.05 

We  carry  a  Large  and  Complete  Line  of  Standard  Wireless  Material  Recognized 
by  Experts  as  such  with  Competent  Experienced  Wireless  Attendants  in  Charge 

Send  for  the  New  Edition  of  Our  Catalog  W28 

It  is  pocket  size,  contains  264  pages,  with  over  1,000  illustrations,  and  describes  in  plain,  clear 
language  all  about  Bells,  Push  Buttons,  Batteries,  Telephone  and  Wireless  Telegraph  Material,  Elec- 
tric Toys,  Burglar  and  Fire  Alarm  Contrivances,  Electric  Call  Bells,  Electric  Alarm  Clocks,  Medical 
Batteries,  Motor  Boat  Horns,  Electrically  Heated  Apparatus,  Battery  Connectors,  Switches,  Bat- 
tery Gauges,  Wireless  Telegraph  Instruments,  Ignition  Supplies,  etc. 

Manhattan  Electrical  Supply  Co.,  Inc. 

17  Park  Place,  New  York,  N.  Y. 

CHICAGO  ST.  LOUIS 

114  S.  Wells  St.  1106  Pine  St. 

SAN  FRANCISCO  OFFICE:  604  Mission  St. 


INSTALL  A  NEW 
GREBE  REGENERATIVE  RECEIVER 
In  Your  Radio  Station 

^^^^  This  Receiver  is  intended  for 

long  distance  relay  work  on 
wave-lengths  between  170  and 
580  meters  and  embodies  a  high- 
ly developed  circuit  employing 
continuously  variable  induct- 
ances of  the  variometer  type  as 
well  as  a  number  of  new  mechan- 
ical features. 


Short-Wave  Regenerative  Receiver  Type  CR-2  Various  models  designed  to  operate 

on  wave  length  ranges  from  1/0  to 
20,000  meters  are  described  in  our  bulletin  sent  free  upon  request. 

A.  H.  GREBE  &  CO.,  Richmond  Hill,  New  York 


W^tclht  Forests 

{Continued  from  page  295) 


stations  erected  about  the  ranch.  The  in^ 
stallation  and  maintenance  cost  of  these 
stations  is  relatively  small  in  any  case. 
They  have  also  been  so  greatly  simplified 
during  the  war  that  practically  anyone  can 
be  instructed  in  handling  the  talking  and 
receiving  apparatus  in  a  short  time.  Some 
of  these  sets  work  as  simply  as  the  ordi- 
nary telephone. 

Airplanes  and  Radio  Serve  to  Protect 
Nation's  Forests. 

Recently  the  use  of  airplanes  to  patrol 
the  forests  and  watch  for  incipient  forest 
fires  was  extended  by  the  Government  and 
now  the  wireless  telephone  has  been  in- 
stalled for  an  experimental  trial.  If  found 
to  be  practicable  the  wireless  will  be  ex- 
tended to  cover  the  great  woods  with  an 
invisible  net  pf  communication. 

The  wireless  is  expected  to  be  an  im- 
provement upon  wires  or  cables  for  one 
very  important  reason.  In  the  past  great 
difficulty  has  been  experienced  in  maintain- 
ing wire  communication  in  the  forests  be- 
cause of  the  interruption  to  the  service 
caused  by  falling  timber,  especially  in  the 
stormy  season.  Snowslides  have  been  an- 
other source  of  destruction  to  the  wires. 
The  use  of  wireless,  of  course,  obviates  all 
such  difficulties. 

For  the  purposes  of  the  present  experi- 
ment the  Signal  Corps  of  the  Army  has 
lent  to  the  Forest  Service  four  combination 
sets  of  transmitting  and  receiving  appa- 
ratus. One  set  of  the  equipment  is  to  be 
installed  on  Mount  Hood  at  an  elevation 
of  about  13,000  feet,  and  another  at  the 
nearest  forest  ranger  station,  about  twelve 
miles  away.  Two  other  sets  are  to  be 
placed  in  the  Clearwater  Forest  region  of 
Idaho,  which  is  a  very  heavy  wilderness 
country. 

All  of  the  wireless  stations  will  be  estab- 
lisht  at  look-out  points,  where  watch  is 
kept  for  forest  fires,  and  will  supplement 
the  regular  service,  which  not  so  long  ago 
was  augmented  by  the  addition  of  air- 
planes for  patrol.  Now  two  additional 
airplane  routes  for  that  purpose  have  been 
mapt  out,  both  operated  from  Mather 
Field,  near  Sacramento,  Cal.  The  other 
two  routes  of  the  airplane  service  are  op- 
erated from  March  Field,  near  Riverside, 
Cal. 

The  first  route  from  Mather  Field  will 
cover  the  northern  parts  of  the  Eldorado 
and  Tahoe  forests  on  the  valley  side  of 
the  Sierras.  The  planes  will  start  from 
Mather  Field  each  morning  and  proceed  to 
Oroville  by  way  of  Placerville,  Colfax, 
Nevada  City  and  Strawberry  Valley.  A 
landing  will  be  made  at  Oroville,  where  a 
suitable  field  has  been  provided.  The  re- 
turn trip  will  be  made  in  the  afternoon. 

The  second  route  from  Mather  Field  will 
cover  the  southern  parts  of  the  Eldorado 
and  Stanislaus  forests.  Starting  from 
Mather  Field,  the  route  runs  to  Placerville, 
Grizzly  Flat,  Big  Trees,  and  to  a  landing 
near  Sonora  or  Tuolumne.  In  this  case 
also  the  return  trip  will  be  made  in  the 
afternoon.  Each  of  the  Mather  Field  routes 
has  a  round-trip  length  of  about  150  miles. 

Forest  Service  reports  tell  of  a  successful 
trial  patrol  undertaken  recently  under  test 
conditions.  No  difficulty  was  experienced 
in  detecting  fires  in  heavy  timber  at  eleva- 
tions of  from  6,000  to  10,000  feet. 

Peculiar  interest  attaches  to  the  move- 
ment for  conservation  as  affecting  North 
Carolina,  Tennessee  and  Kentucky  because 
of  the  potentialities  involved. 
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NEW  SUBSTITUTE  FOR  PLAT- 
INUM. 

The  question  of  substitutes  for  platinum 
has  received  almost  world-wide  attention, 
many  nations  having  been  obliged  to  devise 
something.  Most  of  the  platinum  came 
from  Russia  before  the  war.  Germany  was 
no  exception.  Some  of  the  recent  sub- 
stitutes are  enumerated  in  a  German  paper. 
The  most  important  seems  to  be  that  sug- 
gested by  Gotthold  Fuchs,  of  Berlin,  con- 
sisting of  a  wolfram-gold-nickel  alloy 
which  can  be  cast,  forged  and  rolled,  is  of 
light  color  and  polishes  brightly,  which 
platinum  does  not.  Another  substitute  is 
an  alloy  of  silver,  wolfram  and  nickel. 
Both  these  alloys  are  stated  to  be  acid  re- 
sisting. A  nickel-iron  alloy,  known  as 
platinit,  is  said  to  be  serviceable  as  a  sub- 
stitute for  platinum  in  glow  lamps,  its  co- 
efficient of  extension  being  similar  to  that 
of  glass.  For  laboratory  purposes  an  alloy 
of  nickel  and  chromium  affords  a  platinum 
substitute  for  wire  and  sheets,  but  cobalt  al- 
loys, such  as  cobalt-iron  and  cobalt-chro- 
mium are  as  serviceable,  especially  for  acid- 
resisting  purposes. 


By  H.  W infield  Secor 

(Continued  from  page  298) 


The  illustration  in  Fig.  7  shows  two  ap- 
plications out  of  many  for  the  once  busy 
U-boats.  America  and  the  other  Allied 
countries  can  make  use  of  all  the  super- 
fluous U-boats  without  a  doubt.  For  ex- 
ploring the  flora  and  fauna  of  the  undersea 
regions  they  are  ideal.  They  can  be  fitted 
with  powerful  electric  projectors,  observa- 
tions lenses  and  windows,  when  not  only 
can  visual  observations  of  the  deep  sea 
life  be  studied,  but  even  motion  pictures 
can  be  taken.  And  for  pleasure  trips  at 
the  seaside  resorts — I  would  hate  to  have 
the  job  of  figuring  up  how  many  five  dol- 
lar bills  one  could  rake  in,  in  a  single 
Saturday  afternoon,  with  one  of  these 
pleasure  submarines  at  Coney  Island,  not 
to  mention  the  Beach  at  Coronado,  Calif., 
and  who  would  not  like  to  explore  the 
secrets  of  the  Great  Lakes?  We  have 
heard  of  the  chap  who  endeavored  to  dash 
over  Niagara  Falls  in  a  rowboat,  and  no 
doubt  we  shall  soon  hear  of  the  enterpris- 
ing fun-promoter,  who  will,  for  a  con- 
sideration of  $25.00  or  so,  invite  you  for  a 
trip  over  Niagara  in  one  of  the  former 
Kaiser's  plush  upholstered  U-boats.  Plush 
upholstered  is  right,  and  we  would  like 
to  have  it  about  nine  feet  thick. 

In  order  to  attract  the  sea  and  lake  fishes 
for  the  edification  of  the  passengers  aboard, 
we  can  imagine  that  some  genius  will  roll 
up  his  sleeves  and  get  busy  developing  a 
"food  gun"  which  can  be  attached  to  the 
torpedo  tube.  Presto !  Push  the  button 
and  out  flies  a  perfect  barrage  of  fishsome 
dainties  for  our  piscatorial  neighbors,  when 
they  will  come  bounding  forward  in  great 
flocks,  much  to  the  delight  of  the  sub- 
marine's guests,  snapping  their  teeth  gladly 
and  otherwise  showing  how  delighted  they 
are. 

The  Submarine  Detector,  which  is  shown 
in  Fig.  8,  and  which  was  wonderfully  per- 
fected during  the  World  War,  should  find 
many  peacetime  applications,  particularly  on 
all  ocean-going  and  inland  lake  vessels 
for  the  purpose  of  locating  other  vessels 
in  a  fog  or  at  night,  and  also  for  ac- 
curately locating  the  presence  of  icebergs 
and  reefs.  The  submarine  detector,  of 
which  several  different  types  were  developt 
during  the  war,  operates  on  one  general 
principle,  that  of  sound  wave  transmission 
thru  the  water.  The  sound  produced  by 
the  propeller  and  driving  motors  or  en- 
(Continued  on  page  378) 


BRANDES 
WIRELESS 
HEADSETS 

Score  100''  efficiency  in  actual  use 


"Superior"  Set 

CLEAR  IN  LIGHT  IN       DEPENDABLE  IX 

TONE  WEIGHT  SERVICE 

Sharp,  unblurred,  readable  signals 

assured  by 
"BRANDES  MATCHED  TONE" 

We  achieve  this  by  perfectly  matching  the  tone  of  both  receivers  in  each 
set.    This  eliminates  all  confusion  to  the  ear  due  to  unmatched  harmonics. 

YOUR  RECEIVER  IS  RIGHT  IF  IT'S  A  "BRANDES". 
Used  by  many  U.  S.  Gov't  experts,  and  experts  abroad,  by  colleges  and 
technical  schools,  and  by  professionals  and  amateurs  everywhere. 

TRIAL  OFFER — Brandes  Wireless  Headset  sent  to  you  on  trial  for  10 
days.  Test  it;  compare  it  with  others,  for  sensitiveness,  clearness,  dis- 
tance. Prove  for  yourself  the  fine  quality,  the  "matched  tone".  The  two 
diaphrams,  toned  exactly  alike,  strengthen  the  signals  and  prevent  blurring. 
If,  for  any  reason,  you  are  dissatisfied,  your  money  back  without  a 
question. 

Send  4c  for  catalogue  E 

C.  BRANDES,  Inc. 

Room  814 


32  Union  Square 


New  York  City 


UNIVERSAL 

RADIO 

APPARATUS 

It  is  the  policy  of 
this  company  never 
to  consider  a  sale 
completed  until  the 
customer  is  thor- 
o  u  g  h  1  y  satisfied. 
Incidentally  our  in- 
struments seldom 
fail  to  satisfy,  be- 
cause  they  are 
scientifically  de- 
signed and  built  on 
Type  UL-5  Receiver  honor.     If  you  are 

interested  in  radio  apparatus  of  the  highest  grade  at. fair  prices, 
enclose  a  2-cent  stamp  for  our  catalogue. 

Type  UL-5  Receiver. 
This  is  a  complete  receiver  for  undamped  waves  up  to  1  7,000 
meters.   No  external  coils,  couplers  or  condensers  are  needed,  since 
it  is  entirely  self-contained.    Sizes  8"  x  12 "  x  7"  approximately. 

We  control  the  patent  rights  for  the  Mignon  System  and  can 
supply  these  instruments. 

UNIVERSAL  RADIO  MANUFACTURING  CORP. 

Dept.  W  Elmira,  N.  Y. 
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ANY  YOUNG  MAN 

earning  less  than  $200  per  month 
will  find  it  to  his  interest  to  enter 
the  wireless  field  as  a  vocation. 

We  prepare  you  in  20  weeks, 
through  our  correspondence 
course,  for  splendid  positions 
and  obtain  same  for  you  im- 
mediately on  graduation. 

We  also  pay  back  a  considerable 
portion  of  the  tuition  fee  after 
the  student  has  completed  the 
course. 

Write  for  Booklet  and  Details 

SERVICE  RADIO  SCHOOL 

Largest  Radio  School  in  the  World 
Dept  E,  90C2  Pa.  Ave.  Washington,  D.  C 


PROGRESSIVE  RADIO  APPARATUS 


popularity  of  De  Forest  Radio  Apparatus  be 
excellent  workmanship. 


To  what  reasons  can  the 
attributed? 

Is  it  because  of  its  consistent  performance, 
materials,  low  prices? 

These  would  account  for  it  partly.  The  real  reason  must  lie  in  the 
fact  that  we  have  always  been  in  the  van.  Design  and  system  em- 
ployed have  been  so  far  in  advance  of  others  as  to  overshadow  our 
rivals. 

The  De  Forest  Company  is  one  of  the  recognized  successes  in  the  radio 
field.  Our  success  has  been  progressive — more  than  merely  financial, 
because  we  give  better  service — mere  for  your  dollars — most  modern 
apparatus — than  you  can  obtain  elsewhere. 

We  do  not  aim  to  sell  the  most  radio  apparatus — only  tlie  best. 
Quantity  is  a  secondary  consideration. 

We  were  the  first  to  produce  the  audion  amplifier  and  the  oscillion 
undamped  wave  transmitter,  and  its  popularity  is  attested  by  its  wide 
use. 

Our  latest  productions,  the  Honey  Comb  Coils,  Unit  Set,  Coil  Mount- 
ings, Two  Step  Amplifier  and  Audion  Control  Box  have  been  greeted 
with  enthusiastic  demand  far  exceeding  our  expectations. 

The  Unit  Receiver  fills  the  demand  for  a  really  efficient  receiver  for 
any  and  all  wave  lengths  of  any  preferred  circuit  and  design  without 
the  usual  costly  cabinet  and  expensive  assembly. 
We  have  been  literally  swampsd  with  orders,  so  do  not  feel  surprised  when  your  dealer  tells  you  it  will  be 
necessary  to  wait  a  tew  weeks  before  ynu  can  get  delivery. 

By  placing  your  order  now  you  will  avoid  the  greater  congestion  in  our  factory  when  the  purchasers  of 
this  meritorious  apparatus  of  novel  design  begin  enthusiastically  recommending  it  to  their  friends. 

DE  FOREST  RADIO  TEL.  &  TEL.  CO.,  1415  Sedgwick  Ave.,  New  York  City 
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eight  minutes  or  at  the  outside  fifteen 
minutes  is  long  enough  for  a  treatment. 
The  exceptions  to  this  rule  are  in  the 
treatment  of  some  chronic  diseases,  as 
chronic  articular  rheumatism,  etc.,  and  in 
general  electrizations,  where  a  little  longer 
time  might  be  allowed. 

No  definite  rule  holds  as  to  the  frequency 
of  sitting,  as  much  depends  upon  the  nature 
of  the  disease,  the  sex,  age  and  habits  of 
the  patient.  Some  acute  cases  require  daily- 
sittings,  seldom  more  than  that.  In  chronic 
cases  from  two  to  four  times  a  week  may 
be  enough. 

Constipation 

Connect  the  rectum  electrode  to  the  neg- 
ative pole  of  the  battery  and  place  it  in  the 
anus.  At  the  same  time  the  positive  over 
the  stomach,  liver  and  bowels.  Use  the 
secondary  current.  A  small  internal  dose 
of  cascara  sagrada  will  sometimes  prove 
beneficial.  However,  the  use  of  cathartics, 
as  a  rule,  is  not  advisable,  and  the  above 
treatment  is  much  better  without  them. 
Eat  good  plain  digestible  food.  A  dish  of 
oatmeal  and  milk  eaten  in  the  morning  will 
help  to  regulate  the  bowels. 

Corns. 

Place  the  foot  upon  the  foot  plate,  it 
being  attached  to  the  negative  pole  of  the 
battery  and  apply  the  positive  pole  directly 
to  the  corn,  using  a  small  piece  of  sponge 
fastened  to  the  ear  electrode.  Treatment 
should  last  about  ten  minutes  daily.  Use 
the  primary  current. 

Canker. 

This  is  caused  by  indigestion.  Let  the 
patient  live  upon  a  light  milk  diet  for  a 
few  days.  Thoroly  wash  the  mouth  and 
throat  frequently  with  borax  or  boracic 
acid  diluted  with  water.  Electrical  treat- 
ment: Place  the  positive  at  the  nape  of  the 
neck  on  the  spine  and  apply  the  negative 
to  the  stomach.  This  treatment  should  last 
about  ten  minutes.  Use  secondary  current. 
Another  treatment  is  to  place  the  tongue 
electrode  in  the  mouth  having  previously 
attached  it  to  the  positive  pole  of  the  bat- 
tery and  apply  the  negative  to  the  neck  and 
throat.  Use  primary  current.  A  general 
tonic  treatment  two  or  three  times  a  week 
will  be  beneficial. 

Diabetes. 

Diabetes  seems  to  be  a  nervous  disease, 
and  for  that  reason  we  recommend  what  is 
called  Central  Faradisation.  The  object  is 
to  bring  the  whole  central  nervous  system 
under  the  influence  of  the  primary  current. 
Place  the  negative  pole  at  the  pit  of  the 
stomach  and  pass  the  positive  over  the  head 
and  forehead,  down  the  back  of  the  neck 
and  along  the  whole  length  of  the  spine. 
Use  a  very  light  current  about  the  head  and 
increase  gradually.  Do  not  apply  the  cur- 
rent to  the  head  more  than  one  or  two  min- 
utes at  a  time.  The  spine  will  stand  a  much 
stronger  current  than  the  head.  The  back 
may  be  treated  about  five  or  six  minutes. 
After  this  give  tonic  or  general  treatment 
for  ten  minutes,  with  the  secondary  current. 

Death- — Apparent. 

People  who  have  to  all  appearances  been 
dead,  have  been  restored  to  life  by  elec- 
tricity. The  test  is  as  follows :  Place  the 
sponge  electrode  (positive  pole)  to  the 
back  of  the  neck,  and  apply  the  negative 
to  the  body  over  the  lungs  and  heart.  A 
mild  secondary  current  is  first  used,  gradu- 
ally increasing  it  until  the  patient  shows 
signs  of  life.  Keep  this  treatment  up  for 
about  five  minutes,  also  apply  the  negatize 
electrode  to  the  arms,  wrists  and  hands. 
Now  sponge  the  whole  body  with  the  nega- 
(Continned  on  page  371) 
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DESTROYER     FLOTILLA  NAVI- 
GATED 1,100  MILES  BY  DIREC- 
TIONAL WIRELESS. 

Seven  links  in  the  chain  of  naval  de- 
stroyers stretched  across  the  Atlantic  hy 
the  United  States  Navy  for  its  trans- 
oceanic flight  reached  their  Newfoundland 
base  after  traveling  from  New  York  en- 
veloped in  fog  from  Fire  Island  to  Tre- 
passey  Bay,  thus  navigating  1,100  miles 
entirely  by  directional  wireless,  with  which 
the  Transatlantic  seaplanes  were  equipt. 
The  trip  was  said  by  Captain  Arthur  Cren- 
shaw, base  commander,  to  have  been  one  of 
the  severest  tests  this  means  of  navigation 
ever  had.  The  destroyer  Philip  became 
separated  from  the  flotilla  in  the  fog,  but 
she  entered  the  harbor  soon  after  her  com- 
panions. 


To  WW  Oia  Aim 

By  A.H.  Whedon 

(Continued  from  page  329) 


Of  course,  a  certain  amount  of  roll  and 
pitch  is  to  be  expected — but  a  destroyer  of 
a  very  nervous  disposition  just  can't  be 
still  at  all! 

The  largest  roll  that  we  made  while  I 
was  on  the  Conyngham  was  seventy-two  de- 
grees to  starboard  and  sixty-eight  to  port. 
That  is  in  the  ship's  log,  and  signed  by 
the  Captain.  And,  friends  and  fellow  citi- 
zens, I  maintain  that  that  was  sure  some 
roll.  Try  it  once  and  see.  A  destroyer  is 
always  rolling  at  sea,  and  in  a  storm  she  is 
one  grsat  "dance  artist." 

The  radio  shack  is  mounted  either  way 
forward  or  way  aft,  in  the  place  most  cal- 
culated to  get  the  benefit  of  the  rolling  and 
pitching.  Of  course,  it  is  superfluous  to 
mention  the  fact  that  everybody  from  the 
oldest  salt  down  to  the  newest  rookie  gets 
sea-sick  on  the  first  trip  to  sea  on  a  de- 
stroyer. The  rookies  come  aboard  expect- 
ing to  be  sick.  But  when  a  "gob"  wise 
in  the  ways  of  ships  (big  ones)  comes 
aboard,  he  proclaims  for  all  to  hear  that 
he  has  been  going  to  sea  too  long  to  get 
sea-sick.  The  day  comes  when  we  go  to 
sea.  The  next  day  friend  "gob"  fails  to 
rise  for  breakfast — not  that  he  is  sea-sick 
or  anything  like  that,  y'  understand,  but 
simply  that  last  night's  chow  must  have  dis- 
agreed with  him.  By  noon  time  he  joins 
the  rest  of  the  gang  at  the  lee  rail,  actively 
engaged  in  the  sport  technically  known  as 
"feeding  the  fishes."  Yea,  verily,  'tis  a 
great  life  until  you  get  used  to  it.  And 
nine-tenths  of  the  sailors  get  so  that  the 
more  she  rolls,  the  better  they  like  it. 

But  now  consider  the  case  of  the  poor 
radio  man,  who  is  forced  to  sit  for  at 
least  four  hours  before  his  set,  never  get- 
ting up  from  his  chair  and  never  taking  his 
receivers  off.  Every  time  the  ship  takes 
a  big  roll  he  rolls  with  it,  unless  his  chair 
is  screwed  to  the  deck — but  they  never  are — 
and  there  is  a  wild  scramble  to  hold  on  to 
pencils,  pads,  code  books,  and  other  loose 
articles  that  have  a  tendency  to  hide  under 
power  transformers,  switchboards,  or  any 
other  place  where  it  is  deuced  hard  to  re- 
cover them. 

At  the  first  calm  spot,  the  "op"  nervously 
attempts  to  readjust  his  detector,  and  suc- 
ceeds in  making  things  worse.  So  he  shifts 
over  to  the  audion  and  thinks  his  troubles 
are  over.  So  they  are  until  he  discovers 
that  the  filament  battery  is  run  down  and 
needs  recharging.  Then  follows  a  choice 
line  of  briny  "cuss"  words.  About  this 
time  the  boat  decides  to  take  another  roll, 
and  the  show  starts  all  over  again. 

In  between  times,  the  "op,"  if  he  is  new 
on  a  destroyer,  realizes  that  he  really  isn't 
feeling  well.  Then  he  begins  to  wonder 
why  he  ever  joined  the  Navy  anyway. 
Of  course,  he  can't  leave  his  post  to  join 
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AMPLIFY  Iour  RADIO  SIGNALS 


With  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  radio  sig- 
nals to  such  an  intensity  that  he  can  hear  the 
signals  about  his  station  without  the  need  of 
the  telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone 
he  is  able  to  hear  the  messages  many  feet 
away  from  the  instrument. 

The  super  -  sensitive  DETECT AGRAPH- 
TRANSMITTER  herewith  shown  is  two  and 
three-eighths  inches  in  diameter,  five-eighths  of 
an  inch  thick  and  weighs 
less  than  three  ounces.  It 
is  the  most  sensitive 
sound  detecting  device 
ever  brought  before  the 
public. 

The   manner   in  which 


the  amplifying  process  is  attained  is  by  attach- 
ing with  tape  the  DETECTAGRAPH-TRANS- 
MITTER  to  the  regular  wireless  receiver. 

Not  only  is  this  instrument  applicable  for 
amplifying  radio  signals,  but  it  can  be  used 
with  equal  satisfaction  for  magnifying  other 
sounds.  Phonograph  music  can  be  transmitted 
from  one  place  to  another  by  means  of  this  in- 
strument, and  those  who  are  afflicted  with  deaf- 
ness will  find  enormous  benefit  by  using  this 
transmitter.  It  is  the  greatest  device  for  build- 
ing your  own  loud  talking 
telephone,  detectagraph 
and  other  devices.  Can 
be  used  for  any  purpose 
where  a  sensitive  detect- 
  ing  instrument  is  re- 
quired. 


Our  Super-Sensitive  De- 
tectagraph Transmitter. 
Price,    $7.00  Complete 


The  Detectagraph 
Junior  Deaf-Phone 
$15 

Equal  to  any  $35  in- 
strument made.  Out- 
fit consists  of  Super- 
Sensitive  Transmitter 
with  cord  connector ; 
Super-Sensitive  Ear 
Piece  with  small 
black  cord ;  Black 
Single  Headband: 
Black  Case  and  Two 
Batteries. 


Our  Special  No.  25  Loud 
Talking   Receiver.  Price, 
$4.00  Complete 


Model  "B" 
Horn.  with 
Loud  Talking 
Receiver,  Cord 
Plugs  and 
Desk  Stand 
Base.  Price, 
$10.00  Cou- 
plet) 


Detectagraph  Rheostat, 
especially  made  for  am- 
plifying   circuits.  Price, 
$2.00  Complete 


Model  "C"  Horn, 
with  loud  talking 
Receiver.  Cord  Plugs 
and  Wall  Base. 
Price,  $10.00  Com- 
plete 


Super-Sensitive  No. 
40  Receivers  to  be 
used  In  connection 
with  Detectagraph- 
I  ransmltters,  $10.00 


Order  direct  from  ad. 
Or  write  for  free  descriptive  circular. 

G.  BOISSONNAULT  COMPANY 

26  CORTLANDT  STREET  NEW  YORK  CITY 

Makers  of  Super-Sensitive  Microphone  Devices 
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This  detecting  instru- 
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Outfit  consists  of 
Sensitive  Transmit- 
ter, 25-ft.  Black 
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Headband,  Case  and 
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Type  800 

Balanced  Variable 
C  o  n  d.  Supplied  in 
three  sizes.  Unmount- 
ed or  mounted  in 
nickeled  brass  case  for 
use  with  oil  or  other 
liquid  dielectrics 
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his  friends  at  the  lee  rail,  but  he  must  do 
something — quickly ! !  Ah — he  grabs  some- 
body's tin  pail  that  is  lying  around,  which 
is  used  to  wash  in.  But  friend  "op"  is  not 
standing  on  ceremony,  he  wants  action,  and 
quick  action — and  he  gets  it ! 

The  radio  shack  on  +he  C onyngham  was 
an  inside  room,  and  had  no  port-holes  or 
other  openings  on  deck.  In  order  to  pro- 
vide for  good  ventilation,  a  small  air  vent 
was  installed  in  the  overhead  of  the  radio 
room,  leading  out  on  deck.  It  was  put  in 
hastily,  and  was  far  from  being  water- 
tight. When  we  hit  a  storm  and  the  waves 
broke  over  the  deck,  lo !  much  "moisture" 
used  to  descend  into  the  radio  shack.  In 
vain  I  pleaded  with  the  ship's  carpenter, 
and  with  tears  in  my  eyes  I  begged  him  to 
fix  that  "gadget."  But  he  was  always  doing 
something  else.  So  I  tried  to  see  what  I 
could  do  to  it.  When  I  got  thru,  it  didn't 
leak,  it  poured!  I  had  completely  broken 
it.  But  I  was  triumphant.  Now  it  would 
have  to  be  fixt. 

But  we  put  to  sea  with  the  blame  thing 
still  busticated.  It  was  the  middle  of  De- 
cember, 1917,  and,  for  a  change,  the  sea 
was  unusually  calm.  Everything  was  all 
ski  for  two  days,  till  we  met  the  U.  S.  S. 
George  Washington  and  the  U.  S.  S.  Huron 
to  be  convoyed  into  Brest.  (This  was  be- 
fore the  George  Washington  became  the 
Presidential  ferryboat.  Then,  suddenly, 
all  the  furies  of  the  sea  and  heavens 
turned  loose.  Everyone  who  was  at  sea  in 
that  part  of  the  ocean  will  remember  that 
storm  to  their  dying  day.  For  two  days 
and  nights  we  headed  into  it  and  gained 
but  forty  miles !  Ordinarily  the  destroyers 
would  have  ridden  it  out  with  the  storm 
instead  of  against  it.  But  we  had  fifteen 
thousand  U.  S.  soldiers  to  guard,  and  we 
stuck — !  At  last,  even  the  troop-ships  could 
stand  it  no  longer,  and  we  got  a  signal 
from  the  George  Washington  to  "counter- 
march." That  is,  turn  around  and  go  with 
the  storm.  All  that  night  we  just  drifted, 
taking  things  easy,  and  the  next  morning 
the  storm  had  subsided  enough  for  us  to 
try  to  make  port.  There' were  times  dur- 
ing those  awful  two  days  and  nights  when 
even  the  captain  on  the  bridge  remarked 
that  we  would  never  live  thru  it.  And 
in  the  face  of  his  belief,  he  refused  to 
leave  the  troop-ships  to  the  tender  mercies 
of  a  stray  submarine,  for  while  no  "sub" 
could  work  during  the  storm,  there  was 
bound  to  be  a  calm  spell  afterward  when 
we  would  be  needed.    So  we  stuck — ! 

We  finally  reached  port,  but  what  a  mess 
our  division  was !  Of  course,  everything 
was  absolutely  swept  clear  of  the  decks. 
One  destroyer  even  had  a  smoke-stack  car- 
ried away,  and  another  one  had  her  main 
mast  broken  off.  The  George  Washington 
had  lost  most  of  her  life  boats,  and  eight 
men  had  been  washed  overboard.  The 
Conyngham  escaped  with  very  little  dam- 
age. All  our  compartments  were  flooded, 
and  of  course  there  was  nothing  left  on 
our  deck  in  the  way  of  sea  chests,  the 
carpenter's  bench,  etc.  AND  the  radio 
shack!  Just  drift  back  a  few  lines  to  where 
I  mentioned  the  broken  ventilator  and  then 
on  down  further  where  I  mentioned  the 
storm.  Two  and  two  never  made  six — 
so  you  can  imagine  what  our  radio  shack 
looked  like.  I  had  a  young  Atlantic  Ocean 
in  there — six  inches  of  water  rushing  all 
over  the  deck  and  having  a  fine  time  play- 
ing with  the  power  transformers  and  the 
Leyden  jars,  with  ye  scribe  perched  up  on 
the  desk,  soaking  wet  and  wondering  who 
started  this  war. 

And  so  it  goes — as  someone  once  re- 
marked— "If  we  had  some  ham,  we'd  have 
some  ham  and  eggs — if  we  had  the  eggs, 

 etc."    For  those  that  like  it  the  Navy 

is  sure  a  fine  playground,  but  personally  I 
am  better  satisfied  to  sit  here  writing  this 
short  reminiscence  in  order  to  win  a  few 
extra  pennies  for  a  new  pair  of  shoes  for 
the  baby ! 
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COMMERCIAL 
WIRELESS 

Splendid  opportunities  now  in  the  MER- 
CHANT MARINE  for  Wireless  Operators. 
Salaries  now  being  paid — Junior  Oper- 
ators, $85  per  month;  Chief  Operators, 
$110;  food  and  quarters  included.  Equiv- 
alent ashore  from  $35  to  $40  per  week. 
Interesting  and  fascinating  work.  Our 
graduates  in  all  parts  of  the  world  as 
operators,  instructors,  inspectors,  etc., 
etc.  Students  from  all  over  the  country. 
If  you  are  interested  in  Commercial  Radio 
let  the  EASTERN  RADIO  INSTITUTE 
train  you.  Endorsed  by  Marconi  and 
Government  officials. 

SUMMER  COURSES.  Day  or  evening 
start  any  Monday.    Send  for  prospectus. 

EASTERN  RADIO  INSTITUTE 


899B  Boylston  St. 


Boston,  Mass. 


Wireless! 


KNOB  AND  SWITCH 
LEVER — Mounted  on  brass 
bearing  and  shaft,  threaded 
6-32,  two  inches  long. 
Lever  securely  fastened  to 
knob.  Each  40  cents,  post- 
age 4  cents. 

KNOBS  as  illustrated  above  as 
used  on  Switch  l%x%  with 
hole  for  mounting,  each  20c 
postpaid. 

CONTACT  POINTS  7/32x7/32  Brass  with 
screw  for  mounting.    Postpaid  25c  per  doz. 

Bakelite-Dilecto  panels,  about 

9Vi  x  19  x  y4      Black  XX  $4.00 

19  x  19  x  Vi       Black  XX   8.00 

9%  x  19  x  3/16  Black  XX   3.00 

19  x  19  x  3/16  Black  XX   6.00 


A.  H.  CORWIN  &  CO. 

924  Kinney  Building       Newark,  N.  J. 


GET  OUR  PRICES 

on  the  Wireless  Apparatus  you  need. 
We  handle  New  and  Second-Hand 
instruments  on  which  we  can  save 
you  money. 

A 1 1  Second-Hand  instruments 
guaranteed  to  be  in  perfect  working 
order.    What  do  U  need? 

Send  us  your  list  now 

RADIO  EQUIPMENT 
COMPANY 

630  Wash'n  St.  Boston,  Mass. 


TELEGRAPHY 

Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly,  BIG  WAGES  NOW  PAID, 
some  of  our  recent  graduates  procuring  $138.00  per  month 
"  -tart.    Great  opportunities  for  advancement.    Our  school 


to 

the  oldest  and  largest — annual  enrollment  600  students, 
endorsed  by  railway,  telegraph,  wireless  and  government  offi- 
cials. Expenses  low — chance  to  earn  part.  Catalog  free.  Write. 

DODGE  INSTITUTE, 


22nd  St.,  Valparaiso,  Ind. 
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from  the  Western  Electric  Company  En- 
gineering Organization  to  engage  in  this 
work.  At  this  time  plans  were  in  the  mak- 
ing for  the  tremendous  aircraft  program 
which  was  later  undertaken  by  the  Army, 
and  it  was  clear  to  all  that  a  successful 
means  of  communication  between  battle 
planes  when  flying  in  squadrons  would  be 
of  inestimable  value  and  would  greatly  in- 
crease the  efficiency  with  which  these  squad- 
rons could  be  maneuvered.  The  early  work 
had  shown  such  promise  that  there  was 
justification  for  assuring  the  Signal  Corps 
that  this  means  of  communication  could  be 
worked  out  successfully  and  applied  to  air- 
craft of  various  types.  As  a  result  of  this 
conference,  orders  were  issued  by  the  Sig- 
nal Corps  for  the  Western  Electric  Com- 
pany to  undertake  the  development  of  a 
wireless  telephone  system  for  the  purpose. 

The  problem  now  was  to  produce  sets  of 
minimum  size  and  weight,  physical  struc- 
tures which  would  withstand  the  extreme 
vibrations  and  jars  encountered  in  flying, 
especially  in  landing,  the  most  convenient 
disposition  of  control  elements,  suitable 
sources  of  power  for  both  high  and  low 
voltage,  and  a  form  of  antenna  which 
would  not  interfere  with  the  evolutions  of 
a  plane  in  squadron  formation. 

It  was  realized  that  the  solution  of  the 
last  mentioned  problem  would  consume 
more  time  than  was  at  our  disposal,  and 
while  work  was  immediately  started  in  the 
field  on  antenna  measurements  and  study, 
the  design  of  the  sets  proceeded  on  the 
basis  of  using  a  trailing  wire  antenna. 

The  working  out  of  a  practical  helmet 
design  proved  to  be  more  difficult  than  the 
success  of  the  earlier  experiments  indicated. 
It  was  found  that  the  degree  of  interfer- 
ence experienced  changed  very  rapidly  with 
slight  imperfections  in  fit.  The  problem 
was  also  complicated  by  the  necessity  of 
providing  means  for  using  oxygen  at  high 
altitudes,  and  of  providing  for  the  comfort 
of  the  wearer  over  a  period  of  several 
hours.  It  was  found  that  a  very  slight 
amount  of  pressure  on  certain  portions  of 
the  ear  caused  excessive  pains  and  head- 
aches after  a  very  short  period,  and  the 
final  design  was  a  compromise  between 
comfort  and  efficiency  as  to  sound  in- 
sulation. 

The  problem  of  power  supply  was  an 
interesting  one.  It  was  required  that  the 
weight  should  be  reduced  to  a  minimum, 
which  precluded  the  possibility  of  employ- 
ing storage  batteries.  There  are  obvious 
objections,  also,  to  attaching  any  form  of 
generating  device  to  the  propelling  engine. 
Consideration  of  all  the  factors  led  to  the 
adoption  of  a  wind-driven  generator  for 
the  purpose.  This  generator  of  about  100 
watts  direct  current  output  was  required 
to  produce  a  potential  of  300  volts  for  the 
plate  circuits  of  the  vacuum  tubes,  and  a 
potential  of  25  volts  for  the  filament  cir- 
cuits. It  is  necessary,  to  insure  most  effi- 
cient operation,  that  the  filament  current 
be  kept  constant,  and  the  fact  that  the 
specifications  called  for  operation  with  air- 
plane speeds  varying  from  40  to  160  miles 
per  hour  made  the  problem  of  voltage  reg- 
ulation loom  large.  Ordinary  forms  of 
electro-mechanical  regulating  devices  did 
not  prove  to  be  successful,  and  while  it 
was  probable  that  something  of  this  type 
would  eventually  have  been  developed,  the 
problem  was  solved  by  a  very  ingenious 
arrangement  proposed  by  Mr.  H.  M.  Stol- 
ler,  in  which  the  vacuum  tube  is  the  essen- 
tial element.  The  voltage  of  the  generator 
is  held  approximately  constant  by  means 
of  a  vacuum  tube  regulator,  which  controls 
the  field  flux.    Two  field  windings  are  pro- 


RADIO  MATERIALS 

Terminated  War  Contracts 

Enable  Us  to  Offer  at  Less 
Than  Cost  a  Large  Stock  of 
Fabricated  Parts  and  Raw 
Materials. 


SHEET  ALUMINUM, 
COPPER,  BRASS  and 
TRANSFORMER  STEEL 


FIBRE,  BAKELITE,  DILECTO 

MICANITE,  CELLULAR 
IN  SHEET,  TUBES  and  ROD 


WIRE  and  LITZ 

IN  ASSORTED  SIZES 


Also  Completed 
CONDENSERS 

TRANSFORMERS 
SPARK  GAP  UNITS 
REACTANCES 

Call  At  Our  Stock  Rooms 
57  New  Chambers  St.,  N.  Y. 

EMIL  J.  SIMON 

217  BROADWAY,  NEW  YORK 


Q.  S.  T. 


"All  men  having  commercial 
licenses  should  report  for  jobs 
at  once." 

Big  shortage  of  operators! 

Every  student  completing  the 
course  secures  a  berth  immediately 
paying  $85 — $130  per  month  and 
keep. 

Short  thoro  course  —  excellent 
laboratories. 

Dormitories  —  swimming  pools. 
Call  or  write  for  illustrated  booklet. 

Y.  M.  C.  A. 

RADIO  SCHOOL 

NEW     YORK  CITY 

Manhattan  Branch:        Brooklyn  Branch: 

154  East  86th  St.  Maroy  Ave.  Near  B'way 
Tel.  Lenox  6051         Tel.  W'msburg  3800 


/»* /  J**CQ  apparatus,  Raw 
YY  «  «*  dLt  Li}J  Materials,  Magnet 
wires,  motors,  experimenters'  needs,  novelties 
listed  in  our  Catalogue  C-3.  Assure  yourself 
of  prompt  service  and  right  prices  by  buying 
from  this  world  famed,  reliable,  experi- 
menters' Supply  House. 
The  Newman-Stern  Co.,  Cleveland,  O. 
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AUDIOTRON 
VACUUM  TUBE  PANELS 

PARTS  AND  ACCESSORIES 

Panel  full  XX  Grade  Conti- 
nental Bakelite  Dielecto  Steel 
cut  and  whitened  engraving. 
All  metal  parts  heavily  nick- 
eled. Switches  for  double  fila- 
ment tubes  and  arc  or  spark 
reception.  New  type  Back 
mounted  smooth  running 
rheostat.  Panel  also  furnished 
in  maple  with  imitation  black 
bakelite  finish. 

No.  8B.        Full  Bakelite  panel  assembled  $15.00 

No.  8BP.      Complete  set  of  parts   12.00 

No.  8W.       Wood  panel  complete   12.50 

No.  8WP.     Complete  set  of  parts   10.00 

Send  for  free  bulletins  on  panels,  couplers,  detectors,  parts,  etc. 
Send  cash  with  order  and  save  all  delivery  charges.   Dealers:  write  for  proposition. 

AUDIOTRON  SALES  CO.,  311  Lick  Bldg.,  San  Francisco 


ConSoltbatetr  2&abto  Call  Pook 

QTfjr  "Celepljonc  Mvtttovp"  of  tyt  &ta 

This  book  contains  a  list  of  high  power  Radio  Stations 
of  the  world  with  wave  lengths  they  transmit  on — a  list  of 
stations  sending  press — time — Q  signals — tables  for  finding 
charges  on  radiograms — data  on  American,  British,  Cana- 
dian, and  French  Radio  Compass  Stations,  in  addition  to  the 

Wireless  Calls  of  Over  9000  Ships  and 
Shore  Stations 

In  fact  this  publication  is  so  complete  and  up  to  date  that  large  radio  companies  have  con- 
tracted for  copies  for  their  ships.  Since  our  advertisement  in  the  last  issue  we  have  received 
and  tabulated  so  many  additional  Radio  calls  that  it  has  been  necessary  to  raise  the  price 
of  the  book.    Price,  $1.00. 

Orders  postmarked  prior  to  August  1st  will  be  accepted  at  the  old  price  of  75c. 

CONSOLIDATED  RADIO  CALL  BOOK  COMPANY,  INC. 

41  Park  Row,  New  YorkXity 

Send  your  order  to  the  above  address  if  you  are  unable  to  obtain  it  from  your  local  dealer 
in   Radio   Supplies.     Orders  have  already  been  received  from  the  following  dealers: 

Haller-Cunningham  Electric  Co.,  San  Francisco,  Cal. 
L.  Bamberger  &  Co.,  Newark,  New  Jersey. 

Smith  Novotoy  Electric,  Inc.,  Charlotte,  N.  C. 

Radio  Equipment  Co.,  Boston,  Mass. 

Electro  Importing  Co.,  New  York  City. 


THORDARSON'S 
25,000  Volt 
WIRELESS 
TRANSFORMERS 

For  further  information  write 

Thord arson  Electric  Mfg.  Co. 

501  S.  Jefferson  St.  Chicago,  111. 


vided,  the  main  field,  which  is  in  series  with 
the  filament  of  the  regulator  tube,  and  a 
differential  field  which  is  in  series  with  the 
plate  circuit.  At  minimum  speed  the  dif- 
ferential field  is  inactive  and  the  generator 
behaves  like  an  ordinary  shunt  machine, 
except  that  the  main  field  has  a  small  re- 
sistance in  series  due  to  the  regulator 
tube  filament.  This  filament  is  so  designed 
that  the  main  field  current  heats  it  to  a 
temperature  which  gives  a  small  electron 
current.  This  current  flows  thru  the  dif- 
ferential field  and  reduces  the  resultant 
flux.  At  minimum  speed,  the  differential 
current  is  small,  but  as  the  speed  increases, 
the  main  field  current,  tends  to  rise  (as  in 
any  shunt  generator)  and  this  increases  the 
temperature  of  the  regulator  tube  filament. 
The  electron  current  is,  therefore,  con- 
siderably increased,  which  current,  flowing 
thru  the  differential  field,  reduces  the 
generator  flux  and  thus  restricts  the  rise 
in  voltage.  Due  to  the  fact  that  the  elec- 
tron current  of  the  regulator  tube  in- 
creases very  rapidly  with  increase  in  fila- 
ment current,  the  voltage  is  held  practically 
qonstant  between  4,000  and  12,000  revolu- 
tions per  minute.  The  1.5-ohm  resistance 
units  are  provided  so  that  the  regulator 
may  be  set  to  give  different  voltages  by 
cutting  them  in  or  out  of  the  main  field. 
The  100  ohms  shunt  resistance  is  used  to 
prevent  hunting. 

Upon  the  completion  of  the  next  set  of 
models,  field  tests  were  resumed  and  on 
August  20th  the  first  two-way  telephone 
conversation  between  two  planes  in  the  air 
was  successfully  accomplish.!.  After  this 
first  trial,  Major  Bartholf  and  Lieutenant 
Stevens,  of  the  Signal  Corps,  held  two- 
way  conversation  between  planes  with  very 
satisfactory  results. 

Late  in  1917,  the  type  of  airplane  set 
shown  in  Figs.  4  and  5  was  installed  on 
our  airplanes.  The  various  parts  are  ar- 
ranged so  that  they  can  be  mounted  in 
any  available  space  in  the  machine.  The 
switch  box  shown  in  the  diagram  is  to  pro- 
vide for  communication  between  pilot  and 
observer  by  means  of  the  same  micro- 
phones and  helmets  used  in  radio-teleg- 
raphy. The  transmitting  and  receiving  set 
proper  is  shown  in  Fig.  4.  This  set  is 
17x10x7  inches  and  weighs  but  twenty-one 
pounds.  The  generator  is  of  the  wind- 
driven  type,  and  is  shown  in  Fig.  6  with 
the  tail  cover  removed  giving  a  view  of 
the  vacuum  tube  regulating  device.  The 
complete  weight  of  the  entire  outfit  is  about 
fifty-eight  pounds.  Fig.  7  shows  a  sim- 
plified form  of  the  circuits. 

The  last  distinctive  type  of  radio-tele- 
phone outfit  is  the  short  wave  set  installed 
on  submarine  chasers  and  destroyers  dur- 
ing the  war.  These  sets  are  shown  in 
Figs.  9  and  10.  The  circuits  of  these  sets 
are  practically  the  same  as  for  the  airplane 
sets,  except  that  the  power  for  them  is 
obtained  from  small  dynamotors  run  on  a 
30-volt  storage  battery.  The  complete 
transmitter  and  receiver,  togetner  with  the 
amplifier  and  extension  set,  are  shown  in 
Fig.  8  and  the  transmitter  receiver  itself 
is  shown  in  Fig.  9. 

The  set  is  installed  in  the  radio  room 
with  the  amplifier  for  the  loud-talker.  An 
extension  set  consisting  of  a  telephone 
transmitter  and  receiver,  together  with  the 
loud  speaker,  is  mounted  in  the  pilot  house. 
By  means  of  a  switch  in  the  radio  room, 
the  operator  can  cut  in  the  extension  set 
while  the  conversation  is  being  carried  on 
by  the  captain.  It  is  also  possible  to  use 
either  the  head  receivers  or  the  loud- 
speaker for  receiving. 

This  equipment  has  an  effective  range  of 
from  5  to  10  miles  and  can  be  used  in 
four  wave  lengths  ranging  from  250  to 
600  meters. — From  a  paper  by  E.  B.  Craft 
and  E.  H.  Colpitts,  entitled  '  Radio-Teleph- 
ony," read  before  the  American  Institute 
of  Electrical  Engineers,  Feb.  21,  1919. 
Photos  courtesy  Western  Electric  Co. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  ivritin. 


\g  to  advertisers. 


August,  1919 


ELECTRICAL  EXPERIMENTER 


371 


How  T©  AppE^  TTlh« 

(Continued  from  page  366) 


tive  while  the  positive  electrode  is  at  the 
base  of  the  spine.   The  room  should  be  well 
aired,  and  the  patient's    feet   and  hands 
should  be  kept  warm  with  hot  water  and^ 
bags. 

Headache. 

The  treatment  of  headaches  depends  up- 
on the  cause.  -If  caused  by  disordered 
stomach  or  bowels,  what  is  called  a  sick 
headache,  place  the  positive  electrode  at 
the  base  of  the  brain  and  apply  the  negative 
over  the  stomach,  liver  and  bowels,  using  a 
mild  secondary  current.  General  tonic 
treatment  of  the  whole  body  with  sec- 
ondary current  will  cure  or  help  some  pa- 
tients, while  central  faradization  (as  de- 
scribed in  treatment  of  diabetes)  will  help 
others. 

Indigestion. 

Place  the  positive  at  the  back  of  the  neck 
and  sponge  the  region  of  the  stomach  and 
bowels  with  the  negative.  Another  meth- 
od is  to  place  the  positive  electrode  on  the 
tongue  and  the  negative  at  the  pit  of  the 
stomach.  Use  secondary  current.  If  the 
patient  is  debilitated  give  general  tonic 
treatment  of  the  whole  body. 

Neuralgia. 

If  properly  treated,  neuralgia  is  one  of 
the  diseases  that  yield  most  readily  to  elec- 
trization. There  is  one  difficulty  in  the 
treatment  of  neuralgia  by  electricity  and 
that  is  the  intensity  of  the  pain.  Often  the 
first  few  treatments  aggravate  the  pain, 
especially  if  the  current  is  too  strong  or 
the  treatment  is  continued  too  long.  Not 
over  one  treatment  a  day  should  be  given. 
Give  a  general  tonic  treatment  of  the  whole 
body  every  other  day.  For  local  treatment, 
where  there  is  no  swelling,  apply  the  nega- 
tive to  the  painful  parts,  and  the  positive 
at  the  hands  or  feet.  If  there  is  swelling 
apply  the  positive  to  the  disease,  and  the 
negative  at  the  hands  or  feet,  using  a  sec- 
ondary current. 

Rheumatism — Inflammatory  and  Acute. 

Either  of  the  above  kinds  of  rheumatism 
may  be  treated  with  the  positive  electrode. 
If  the  trouble  is  about  the  head,  neck,  arms 
or  shoulders,  hold  the  negative  in  the  hands 
and  apply  the  positive  to  the  painful  parts. 
If  the  pain  is  below  the  arms,  apply  the 
negative  electrode  to  the  feet  and  the  posi- 
tive to  the  affected  parts.  Drink  freely  of 
lemonade.  Avoid  alcoholic  liquors,  meats 
and  fatty  food.  A  rigid  diet  for  a  few 
days  is  to  be  recommended. 

Rheumatism— Chronic. 

Chronic  rheumatism  is  much  more  obsti- 
nate and  resists  a  cure  more  than  the  acute 
kind.  Very  often  the  general  tonic  treat- 
ment- will  give  relief.  For  local  treatment, 
treat  with  the  negative  electrode  instead  of 
the  positive  as  in  the  acute  form.  Also 
use  the  primary  and  secondary  currents 
alternately.  If  the  joints  are  enlarged  treat 
with  the  positive  electrode,  using  the  pri- 
mary current.  Keep  the  body  warm  and 
the  feet  warm  and  dry.  Do  not  allow  the 
patient  to  expose  himself  to  any  dampness. 
The  electric  bath  is  to  be  recommended. 

Sunstroke. 

In  most  cases  of  sunstroke,  electricity  is 
a  valuable  agent  in  restoring  persons  who 
have  been  overcome  with  the  heat.  Gen- 
eral tonic  treatment  should  be  given,  also 
central  galvanization  as  described  in  the 
treatment  of  diabetes.  Local  treatment  to 
the  head  may  be  given  and  a  very  light  sec- 
ondary current  should  be  used,  positive 
electrode  at  the  head  and  negative  at  the 
base  of  the  spine.  In  all  cases  have  the 
attention  of  a  good  physician. 
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perience given  on  dozens  of  different  cars.    Entire  equipment  best  obtainable, 
traction  includes  complete  Tractor  Course.    Brazing,  Welding  and  Tire  He- 
pairing  taught  separately. 

Learn  in  Detroit  —  Start  Any  Time  —  Our 

fr^Hnatoc    in     Dpm^nrf     Here  y°u  eet  th0  benefit  of  finest  eo-opera- 
UraaUaieS    111    liemanU     tion  of  biggest  factories.    They  know  the 
oroughneas  of  our  Course  ami  Klailly  helD  our  Rtudentn  in  every  way  possible.    Almost  daily 
We  have  calls  for  graduates  to  fill  responsible  positions.   School  open  all  year.    Enter  classes  any 
time.   No  need  tojvaste  or  lose  a  moment. 

Big  Factories  Endorse  Our  School 

They  know  what  wo  do--h..w  we  tearh,  and  the  typo  of  grad- 
uates we  turn  out  and  give  our  sttidentH  unusual  asHi.staiu-c 
Every  instructor  an  experienced  man—one  who  knows  and  ia 
I  able  to  teach  others. 

Get  Free  Catalog 

Tells  all  about  "The  Old  Re- 
liable School"  located  in  "the 
Heart  of  the  Auto  Industry." 
Or.  better  still,  jump  on  the  train 
and  come  to  Detroit  as  hundreds 
do.  Your  fare  refunded  if  every- 
thing not  as  represented. 

MICHIGAN  STATE 
AUTO  SCHOOL 

A.  G.  ZELLER,  Pres. 
668  Auto  Blda.,  Woodward  Ave. 
DETROIT,  MICH.,  U.S.A. 


Money- 


a  position  as  chaurietir, 
aato  electrician,  iraraiTO  man 
chanicand  operator,  paying  f 
your  money. 


i  $100  to  $4  00 


t:r,  demonstrator, 
ar,  or  tractor  me- 
Monthly,  or  refund 


Kl\(i  MOTOK  CAR  iJOMlMNV 


HtN4t  C  VJt  M 


nimmrT.u.e.A. 


Replying  to  a  recent Ii-ttor  addressed  to  Mr.  ArtemasWard 
making  inquiry  as  to  the  reputation  of  the  Michigan  State 
Auto  School,  will  aay  that  as  far  as  I  know  all  Detroit  Auto- 
mobile manufacturers  endorse  the  work  th.-y  are  doing. 

It  is  managed  very  efficiently  and  they  have  been  turning 
out  some  pretty  good  men  fur  the  automobile  industry  and 
cannot  see  any  renn<in  why  you  should  hesitate  about  tak- 
ing a  course  with  this  institution. 

Yours  very  truly, 
KING  MOTOR  CAR  COMPANY 


DETROIT 

HE  HEART  OF  THE  AUTO  IIDUSTKT 
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County  Agents 


Here's 
Your 
Chance 


Models  are  BIG  VALUES 


THE 


BUSH 

5-Pass.  4-cyl.  Touring 
5-Pass.  6-cyl.  Touring 


For  nearly  five  years 
the  Bush  Car  has 
been  doinr*  heavy  duty 
all  over  this  country. 
It'ssold  through  County 
Agents  only — we  do  not 
have  distributors. 
County  Agent's  Propo- 
sition is  liberal  beyond 
your  expectations.  , 

Get  all  tlhle  information 
Quick.  Write  at  once  to  J.  H. 
Bush,  Pres.,  Dept.H-15 

BUSH  MOTOR  CO. 

9  Bush  Temple,  Chicago 


The  Bush  Car  for  1919.  both  in  theLight  Fourand  Light  Six.  aretmequal- 
ed  In  value  anywhere  this  year.  Think  of  a  car  with  all  the  modern  re- 
finements which  includes  in  its  equipment  the  Boyce  Motor  Meter  at 
prices  modest  in  the  extreme.  The  Bush  method  of  marketing  the  Bush  Car  not  only 
gives  the  County  Agent  a  better  profit  than  he  usually  gets  but  the  Bush  method  of 
aalee  gives  the  user  the  benefit  ot  high  quality  at  low  price.  We  list  below  some  of 
the  big  things— the  high  grade  features—that  go  into  the  Bush  Car  for  1919.  These 
are  the  things  that  make  a  real  car. 

Fall  Floating  Rear  Axle  37  H.  P.  4-eyl.  Lycoming  Motor 

Two  Universal  Joint  Drl?a  40  H.  P.  6-cyl.  Red  Seal  Continents? 

116-Inch  Wheel  Base  Refinement  in  Body  Finish 

topper  Radiator  Plate  Glass  Rear  Windows  In  Top 

Electric  Lighting  and  Starting  (2  unit)    Deep  French  Pleat  Epholsterlog 
Willard  Balterloi,  Extra  Leg  Room  In  Body 

Tlmken  Bearings  Throughout  Light  Weight— 2480  lbs. 

The  Bush  Car  is  not  a  twelve  months  or  less  proposition.  It's  not  rendy  for  the  scrap 
heap  after  a  year's  use.  The  best  material  obtainable— the  very  highest  quality 
construction  coupled  with  what  every  one  knows  to  be  good  equipment,  such  ae 
Willard  Batteries  and  Tlmken  Bearings,  insures  a  long  life  to  the  Bush  Car  even 
under  unusually  hard  service. 

There  is  a  Money  Back  Guarantee  Goes  with  Every  Bush  Automobile  to  show 

you  we  mean  just  what  we  say  about  the  quality  of  this  car  and  to  prove  to  you  that 
your  confidence  in  us  will  not  be  abused.   Our  Guarantee  is  in  writing. 


4 


Whatever  is  worth  doing, 
Is  worth  doing  well 

Use  Bunnell  Parts 

Sold  by  all  Dealers 


Catalog  No.  40  E  now  ready 

J.  H.  BUNNELL  &  CO. 

32  Park  Place       New  York  City,  N.  Y. 


What  15c  & 


You  & 


Washington,  the  home  of  the  Pathfinder,  is  the 
■  nerve  center  of  civilization;  history  is  being 
made  at  this  world  capital.   The  Pathfinder's 
illustrated  weekly  review  gives  you  a  clear,  im- 
partial  and  correct  diagnosis  of  public  affairs 
during  these  strenuous,  epoch  -  making  days. 


which  is  sincere,  reliable,  entertaining,  wholeso; 
clearly,  tairly,  brieflv— here  it  is.    Send  15c  to  sho' 

weeks.    The  15c  does  not  repay  us,  but  we  are  glad  to  invest  in  new  friends. 


The  little  matter  of  15c  in  stamps  or  coin  will  bring-  you  B  the  Pathfinder 
13  weeks  on  trial.  The  Pathfinder  is  an  illustrated  weekly,  published  at 
the  Nation's  center,  for  the  Nation ;  a  paper  that  prints  all  the  news  of  the 
world  and  tellsthe  truth  and  only  the  truth ;  no  vv  in  its  26th  year.  This  pa- 
per fills  the  bill  without  emptying  the  purse;  it  costs  but  $1  a  year.  If  you 
want  to  keep  posted  on  what  is  going  on  in  the  world,  at  the  least  expense 
of  time  or  money,  this  is  your  means.  If  you  want  a  paperin  your  home 
e,  the  Pathfinder  is  yours.  If  you  would  appreciate  a  paper  which  puts  everything 
that  you  might  like  such 4 paper,  and  we  will  send  the  Pathfinder  on  probation  IS 

The  Pathfinder,  Box  S7&,  Washington,  D.C. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertiser*. 
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Not  Toys  But  Real  Apparatus 

the  same  as  used  by  all  operating  companies. 
You  had  better  send  us  your  order  immediately 
to  insure  prompt  delivery,  as  this  equipment 
will  not  last  long  at  these  prices. 

110  Volt  Hand  Generators  3  bars,  each  $3.00 

4  bars,  each  4.00 
5  or  6  bars,  each  5.00 
Telephone  transmitters  with  arms,  each..  .75 

Good  ringers  complete  with  bells,  each  50 

Telephone  receivers,  each  75 

Condensers,  y2  to  2  M.F.,  each  50 

Induction  coils,  each  50 

Relays,  each    1.50 

Repeating  coils,  each   2.00 

Real  complete  C.B.  wall  type  telephone...  4.50 

Skinderviken   Transmitter   Button   1.00 

Please  send  money-order  or  cash  with  your  order 

ELECTRICAL  SPECIALTY  COMPANY 
Dept.  E,  48-50  So.  Front  St.,  Columbus,  Ohio 

Dept.  E,  128  So.  11th  St.,  Philadelphia,  Pa. 


"The  Livest  Catalog  in  America" 


Our  big,   new  electrical  cyclopedia 
No.  20  is  waiting  for  you.    fosi-  t 
tively  the  most  complete  Wire-  A 
less  and  electrical  catalog  in     *  Am 
print  todav.   180  Bin  Pages 
500  illustrations.  300  in- 
struments  and  appara- 
tus, etc.  Big  "Treatise 
on    Wireless  Teleg- 
raphy."        FREE    '^fflLWjM^"    i„  i™ 
coupons  fur  our  c 
-  page  ^^KmjTT^kJ^^' 
it   i    w     -^mmF^tb. *F Jmt  C  y  c  1  o  p  e- 

  measures    7x5%  . 

Weight  y2  lb.  Beau- 
tiful stiff  covers. 

Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
)ur  latest  Cyclopedia  Catalog 
No.  20  as  described. 

mr  '  r  ELECTRO  IMPORTING  COMPANY 
Y         231  Fulton  St.,   New  York  City 


110  V.  TRANSFORMERS  "SK* 

Consumes  so  little  current  will  not  move  <g4  SO 
ordinary  meter.  Ai>  -j 

Ideal  for  experimental  work— NO  MOV-  'Postpaid 
ING  parts.  Cannot  get  out  of  order;  with  cord  and  plug 
J2.00.  Transformer  No.  12 — Heavier  Output.  6,  12,  18 
Volts — $2.50  with  cord  and  plug.  Older  from  this  ad. 

NATIONAL  TRANSFORMER  CO. 
Dept.   17,  3124  North  California  Ave.,  Chicago.  III. 


WIRELESS  CONTROL  IN  THE 
PEACE  TREATY. 

Wireless :  During  a  period  of  three 
months  after  the  peace  German  high  power 
wireless  stations  at  Nauen,  Hanover,  and 
Berlin  will  not  be  permitted  to  send  any 
messages  except  for  commercial  purposes, 
and  under  supervision  of  the  allied  and 
associated  Governments,  nor  may  any  more 
be  constructed. 

Cables :  Germany  renounces  all  title  to 
specified  cables,  the  value  of  such  as  were 
privately  owned  being  credited  to  her 
against  reparation  indebtedness. 

Germany  will  be  allowed  to  repair  Ger- 
man submarine  cables  which  have  been 
cut,  but  are  not  being  utilized  by  the  al- 
lied powers,  and  also  portions  of  cables 
which,  after  having  been  cut,  have  been 
removed,  or  are  at  any  rate  not  being  uti- 
lized by  anyone  of  the  allied  and  associ- 
ated powers.  In  such  cases  the  cables,  or 
portions  of  cables,  removed  or  utilized  re- 
main the  property  of  the  allied  and  as- 
sociated powers,  and  accordingly  fourteen 
cables,  or  parts  of  cables,  are  specified 
which  will  not  be  restored  to  Germany. 

Air :  The  armed  forces  of  Germany 
must  not  include  any  military  or  naval  air 
forces  except  for  not  over  100  unarmed 
seaplanes  to  be  retained  till  Oct.  1  to 
search  for  sumbarine  mines.  No  dirigible 
shall  be  kept.  The  entire  air  personnel  is 
to  be  demobilized  within  two  months,  ex- 
cept for  1,000  officers  and  men  retained  till 
October.  No  aviation  grounds  or  dirigible 
sheds  are  to  be  allowed  within  150  kilo- 
meters of  the  Rhine,  or  the  eastern  or 
southern  frontiers,  existing  installations 
within  these  limits  to  be  destroyed.  The 
manufacture  of  aircraft  and  parts  of  air- 
craft is  forbidden  for  six  months.  All  mil- 
itary and  naval  aeronautical  material  under 
a  most  exhaustive  definition  must  be  sur- 
rendered within  three  months,  except  for 
the  100  seaplanes  already  specified. 


POCKET  WIRELESS  SOON, 
PREDICTS  MARCONI  OFFICIAL. 

Godfrey  Issacs  says  the  English  Mar- 
coni company,  of  which  he  is  managing  di- 
rector, expects  to  have  a  commercial  ser- 
vice of  wireless  telephones  in  operation  in 
New  York  and  London  early  next  year. 

The  company  hopes  to  make  arrange- 
ments with  New  York  and  London  tele- 
phone companies  so  that  eventually  the 
British  and  American  wireless  'phone  sub- 
scribers will  be  able  to  sit  at  their  desks 
and  "Hello,  London"  or  "Hello,  New 
York." 

Isaacs  foresees  the  day,  not  far  distant, 
when  pocket  wireless  telephones  will  be 
in  wide  use.  A  business  man's  secretary, 
walking  along  the  street,  Isaacs  says,  will 
hear  a  bell  ring  in  his  pocket,  will  put  a 
receiver  to  his  ear  and  hear  "his  master's 
voice"  give  him  instructions,  probably  from 
an  airplane  hundreds  of  miles  away. 

The  Daily  Mail  says  that  the  British 
government  probably  will  compel  all  com- 
mercial airplanes  and  airships  to  carry 
wireless  telephone  or  telegraph  equipment. 
Larger  machines  of  both  types  may  be  com- 
pelled to  carry  both. 


BULLARD  ONCE  AGAIN  RADIO 
DIRECTOR. 

Navy  orders  were  issued  April  9th,  re- 
appointing Rear  Admiral  William  H.  G. 
Bullard  as  Director  of  Naval  Communica- 
tions, a  position  he  held  at  the  time  the 
United  States  entered  the  world  war,  but 
from  which  he  was  detached  for  service 
overseas. 

Rear  Admiral  Bullard  is  an  honorary 
member  in  the  Radio  League  of  America, 
as  our  readers  will  remember. 


AMAZING  AUDION  DETECTOR 

VALUES-$9.so  $i8.§5  $22  °P 


Remarkably  efficient  and  handsome  audion  control  panels  within  the  price  limit  of  EVERY 
AMATEUR,  BUILT  AND  DESIGNED  FOR  THE  AUDION,  AS  ONLY  THE  MAKERS  OF  THE 
AUDION  CAN  BUILD  IT.    IN  THE  PAST,  INSTRUMENTS  OF  THIS  CALIBRE  HAVE  NEVER 

BEEN  OFFERED  AT  TWICE  THESE  PRICES. 

GENERAL  SPECIFICATIONS,  ALL  MODELS:  Beautifully  engraved  and  grained 
genuine  bakelite  panels;  4  prong  heavy  nickeled  tube  receptacles;  smooth  running, 
positive  acting,  adjustable  rheostats;  impregnated  efficient  mica  stopping  condensers; 

adjustable  or  fixed  grid  leaks  with  polished  nickel  covers; 
bakelite  covered  binding  posts  with  new  slotted  positive 
connecting  feature;  positive  segmentally  connected  nickel 
plated  switches;  40  volt  B  battery  of  two  20  volt  type 
units  cast  en  block  with  operating  life  of  6  to  12  months — 
a  remarkable  advance  in  B  batteries;  handsome  quartered 
oak  cabinets,  round  corners,  standard  de  Forest  "Early 
English"  finish;  perfect  workmanship  and  expensive  design 
throughout. 

Type  P-400  Audion  Panel — Consists  of  tube  receptacle, 
grid  leak  and  condenser,  rheostat  and  binding  post  for 
connection  to  tuner,  A  and  B  batteries  on  bakelite  panel 

7y2"  x  7V2"  without  cabinet  and  B  batteries  $9.50 

Type  P-401   Audion  Panel — Same  as  above  with  cabinet, 

$11.75 

Type  P-402  Audion  Panel — Larger  panel  with  40  volt  B 

battery  in  cabinet  $18.85 

Type  P-500  Audion-Ultraudion  Panel— Type  P-402,  Panel 
with   two  switches   for  audion-ultraudion  connection  and 

either  20  or  40  volt  B  battery  in  cabinet  $22.00  TYPE  P401 

NOTE:   All  de  Forest  audion  apparatus  is  sold  without  the  tubes.     Audion  detector  osciflator  or  amplifier  tubes,  $7.00 
Catalog  sent  on  receipt  of  10c  in  stamps  to  cover  postage. 


TYPE  P500 — $22.00 


— $11.75 

each  additional. 


DE  FOREST  RADIO  TEL.  &  TEL.  CO. 


1415  Sedgwick  Avenue, 


New  York  City 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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{Continued 

utes  at  the  beginning  of  the  day  and  the 
steam  pressure  is  controlled  automatically. 
Kerosene  is  used  as  the  fuel  which  is  con- 
siderably  less  expensive  than  gasoline.  No 
shifting  of  gears  is  necessary.  A  turn  of 
the  throttle  will  give  enough  steam  to  climb 
any  hill  or  to  slow  down  to  a  crawl.  No 
fussing  with  carburetor  or  ignition  systems. 
The  spent  steam  is  condensed  and  led  back 
to  the  boiler  so  that  a  much  smaller  water 
supply  tank  is  used.  No  cooling  system  is 
necessary.  A  pilot  light  using  up  a  negli- 
gible amount  of  fuel  keeps  enough  steam 
pressure  all  day,  so  that  one  can  make  an 
immediate  start.  All  gages  operating  on 
the  fuel  and  steam  are  automatic,  thus 
eliminating  all  danger.  Why  is  it  then 
that  we  do  not  see  many  of  these  steam 
cars.  Two  reasons — it  takes  a  long  time  to 
educate  the  public — steam  cars  cannot  be 
kept  in  the  present  public  garages,  since 
the  open  flame  of  the  pilot  light  is  liable 
to  ignite  the  gasoline  vapors  present  in  all 
garages  and  cause  fire.  No  doubt  the  steam 
car  has  a  great  future  (provided  the  oil 
companies  do  not  boost  the  price  of  kero- 
sene). 

The  Hot  Air  Engine. 

The  hot  air  engine  uses  neither  gasoline 
nor  steam  but  plain  ordinary  air  and  that  is 
pretty  cheap.  Let  us  ex'amine  the  principles 
of  its  operation.  Figure  3  shows  an  ideal 
engine  consisting  of  a  cylinder,  piston,  con- 
necting rod,  and  fly-wheel.  Heat  is  applied 
to  the  lower  end  of  the  cylinder  as  in  A, 
the  cylinder  being  composed  of  non-con- 
ducting material,  except  the  bottom  which 
is  a  good  conductor.  The  heat  will  cause 
the  air  in  the  cylinder  under  the  piston  to 
develop  great  pressure  and  eventually  to 
expand,  forcing  the  piston  upward.  If  the 
heat  is  suddenly  removed  and  replaced 
by  cold,  when  the  piston  reaches  the  top  of 
its  upward  motion,  then  the  air  under  the 
piston  will  contract  and  the  piston  will 
move  downward,  due  to  two  causes:  (1) 
the  suction  under  the  piston  and  (2)  the 
pressure  from  above  the  piston,  since  the 
air  above  the  piston  was  comprest  when 
the  piston  moved  up.  This  then  would  con- 
stitute the  complete  cycle  and  if  repeated  in- 
definitely our  engine  would  continue  to  run. 
Let  us  look  at  Fig.  2  again.  If  the  inlet 
were  connected  to  a  tank  of  air  and  the 
air  heated,  the  air  would  expand,  enter  the 
cylinder  and  move  the  piston  ;  if  then  new 
air  were  admitted  and  heated,  this  on  ex- 
panding and  entering  the  cylinder  from  the 
other  side,  because  of  the  action  of  the 
slide  valve,  would  cause  the  piston  to  move 
back  again,  giving  us  a  motion  similar  to 
that  of  the  steam  engine. 

The  ideal  hot  air  engine  described  above 
and  this  steam  engine  operated  as  a  hot 
air  engine,  illustrate  the  two  types  of  hot 
air  engines  in  existence.  The  first  typifies 
.the  closed  cycle  engine  which  operates  con- 
tinuously with  the  same  mass  of  air  (a 


from  page  320) 

fresh  charge  being  occasionally  admited  to 
compensate  for  leakage).  The  second  typi- 
fies the  open  cycle  in  which  a  new  charge 
of  air  is  admitted  and  exhausted  at  each 
stroke.  The  closed  cycle  engine  is  analo- 
gous to  the  new  type  of  steam  engine  em- 
ploying a  condenser  for  the  spent  steam, 
while  the  open  cycle  is  analogous  to  the 
old  type  non-condensing  steam  engine. 
Therefore  it  is  readily  seen  that  the  closed 
cycle  engine  is  more  efficient  than  the  open 
cycle,  none  of  the  fuel  being  wasted  on  the 
exhausted  air.  In  all  types  of  hot  air  en- 
gines, the  power  is  secured  by  the  pressure 
of  the  air  produced  by  heat  transferred  by 
a  separating  metal  wall.  The  air  is  ad- 
mitted to  the  cylinder  at  a  high  temperature 
and  pressure,  it  is  allowed  to  do  mechani- 
cal work  on  the  piston  as  a  result  of  which 
the  pressure  and  temperature  fall  off. 

There  are  two  heating  systems  employed 
in  hot  air  engines — the  regenerative  and 
the  non-regenerative.  A  regenerative  sys- 
tem is  one  which  uses  a  device  for  absorb- 
ing the  heat  from  the  air  as  it  passes  in 
one  direction  and  supplying  it  again  on 
passing  in  the  opposite  direction.  A  non- 
regenerative  system  does  not  employ  such 
a  device.  One  of  the  best  of  the  hot  air 
engines  is  the  Stirling  engine  which  has 
been  actually  used  commercially,  tho  with- 
out much  success.  It  is  of  the  closed  cycle 
type  working  with  a  constant  volume  of 
air,  and  requires  about  2  lbs.  of  coal  per 
hour  horsepower  ( i.  e.,  more  efficient  than 
the  steam  engine).  Its  chief  objection  was 
that  the  heating  plate,  which  takes  the  place 
of  the  boiler  of  the  steam  engine,  burned 
out  rapidly.  Figure  4  is  a  sketch  of  the 
essential  parts  of  the  Stirling  engine.  C  is 
the  brick  foundation  of  the  engine,  B  the 
fire  box,  A  the  draft,  H  is  the  working  cyl- 
inder, E  the  displacer  acting  in  opposition 
to  the  working  piston,  D  the  air-box,  F 
metal  gauze,  and  G  coils  of  pipe  thru  which 
cold  water  flows.  The  total  volume  of  the 
air  contained  in  the  air-box,  the  working 
cylinder  and  the  connecting  pipe  remains 
constant.  The  lower  end  of  D  is  a  plate 
pierced  with  holes,  thru  which  the  air 
flows  when  the  displacer  E  moves'  down- 
ward. The  upper  part  of  D,  thru  which 
the  coils  G  pass,  is  known  as  the  refrigera- 
tor. The  fire  heats  the  air  in  the  air  box 
D.  As  the  engine  is  started  the  displacer  E 
moves  downward,  forcing  the  hot  air  thru 
the  regenerator  gauze  F.  Heat  is  absorbed 
by  F  and  the  air  cooled.  It  is  further 
cooled  by  the  refrigerating  pipes  G.  The 
pressure  in  H  is  therefore  diminished  and 
the  piston  moves  downward.  This  forces 
the  air  back  thru  F  into  D,  gaining  heat 
from  F  and  forcing  the  displacer  upward. 
The  heat  gained  from  F,  in  addition  to  that 
gained  from  the  fire,  causes  the  air  to 
expand,  raising  the  piston  in  H.  This  com- 
pletes the  cycle.  The  inertia  of  the  fly-wheel 
causes  the  fly-wheel  to  push  down  the  dis- 
placer E  and  the  cycle  is  repeated. 


{Continued 

"It  is  my  opinion  that  every  college  stu- 
dent should  learn  some  good  accurate  sys- 
tem of  shorthand,  so  that  he  can  follow  the 
lectures  and  make  notes  without  effort." 

The  system  of  shorthand  that  Dr.  Stein- 
metz  has  evolved  as  the  best  adapted  for 
writing  on  electrical  subjects  is  based  upon 
the  "Arends"  system  of  stenography  as 
taught  in  Europe.  Words  are  written  as 
they  are  pronounced  without  regard  to  their 
spelling;  that  is,  they  are  written  phoneti- 
cally. The  word  "height"  is  written  h-i-t, 
but  in  this  case  the  long  "I"  is  used. 

One  of  the  most  interesting  features  in 
connection  with  this  system  of  shorthand 
is  the  fact  that  French  and  even  Latin  and 
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Greek  words  and  names  can  be  perfectly 
written  and  read  without  the  slightest 
hesitation. 

With  his  own  hand,  Dr.  Steinmetz  has 
written  down  the  rules,  or  it  might  be 
said,  the  "code"  of  his  system,  so  as  to 
assist  those  persons  with  whom  he  is  work- 
ing in  a  translation  of  his  reports  and  vari- 
ous articles. 

With  a  view  of  affording  every  reader  of 
this  article,  especially  those  attending  col- 
lege, some  knowledge  of  Dr.  Steinmetz's 
system,  a  reproduction  is  given  of  the 
alphabet,  written  out  by  the  famous  electri- 
cal wizard  himself. 
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zation.  This  statement  is  not  altogether 
accurate.  Barkla  has  observed  that  when 
a  pencil  of  rays  enter  an  object  which  scat- 
ters them,  the  scattering  is  more  marked 
in  a  direction  parallel  to  the  stream  of 
cathode  particles.  The  greatest  objection 
has  been  advanced  by  Bragg.  He  reasons 
as  follows:  If  a  stream  of  cathode  rays 
striking  a  target  set  up  some  sort  of  rays 
which  it  has  been  found  instigate  new  ca- 
thode particles  when  they  enter  some  body, 
it  is  reasonable  to  suppose  that  these  rays 
merely  serve  as  a  means  of  transferring 
energy  from  one  electron  to  another.  He 
suggested  that  they  might  consist  of  neu- 
tral doublets  made  up  of  a  positive  and 
negative  charge,  which  is  broken  up  when 
the  rays  strike  some  object.  This  theory 
might  explain  why  only  a  few  and  not  all 
of  the  molecules  in  a  gas  are  ionized,  for 
as  the  doublet  moved  thru  the  gas  only  a 
few  of  the  molecules  would  come  into  con- 
tact with  it  and  be  charged.  Later,  how- 
ever, this  theory  was  disproved. 

The  most  important  property  of  the  rays 
is  their  power  of  making  objects  trans- 
parent and  affecting  a  photographic  plate. 
Procure  about  a  5  x  7  plate  and  care- 
fully wrap  it  in  black  paper.  Care  should 
be  taken  that  the  film  side  is  placed  upzvard 
as  the  glass  cuts  off  a  good  deal  of  the 
radiations.  The  bulb  should  be  placed  about 
six  inches  above  the  plate  and  the  objects 
to  be  photographed  laid  directly  upon  it. 
The  arrangement  is  clearly  shown  in  one 
of  the  accompanying  illustrations.  Fig.  4. 
The  bulb  may  be  procured  from  several 
leading  supply  houses.  The  one  shown  is 
not  provided  with  a  third  electrode.  The 
coil  is  connected  direct  to  the  bulb,  no  con- 
denser or  spark  gap  being  used.  When  the 
connections  are  properly  made  the  lower 
half  of  the  bulb  ivill  glow  a  bright  green. 
If  the  polarity  of  the  current  is  wrong,  only 
a  ring  of  light  will  show.  The  polarity  may 
be  corrected  by  a  pole-changer  in  the  pri- 
mary circuit  of  the  coil. 

Radiographs,  while  once  a  comparative 
novelty,  are  now  fairly  common — especially 
since  the  war.  Many  interesting  skiagrams 
have  been  returned  from  the  front  show- 
ing the  invaluable  work  X-rays  have  ac- 
complisht.  The  Customs  House  has  made 
a  novel  use  of  their  penetrating  power.  In 
order  to  see  if  anything  such  as  bombs 
were  concealed  in  bales  of  cotton  or  other 
apparently  innocent  objects,  the  bale  would 
be  placed  before  a  powerful  X-ray  bulb 
and  a  man  standing  on  the  other  side 
would  examine  it  with  a  fluoroscope.  Of 
course  a  small  bulb  operating  on  about  a 
2-inch  coil  does  not  possess  very  great  pen- 


m  page  319) 

etrating  power,  but  the  reader  should  ex- 
perience no  difficulty  in  seeing  thru  the 
thick  part  of  the  arm.  An  X-ray  picture 
taken  with  such  apparatus  is  reproduced 
herewith.  See  figure.  As  was  said  above, 
the  amount  of  penetration  is  proportional 
to  the  density,  decreasing  as  the  density 
increases.  Use  has  been  made  of  this  fact 
in  determining  the  atomic  weight  of  un- 
known elements  by  measuring  their  trans- 
parency to  X-rays.  Benoist  determined  the 
atomic  weight  of  indium  by  this  process. 

Another  important  property,  and  the  one 
which  gives  us  the  readiest  means  of  meas- 
uring their  intensity,  is  their  ionizing  power. 
This  may  be  easily  illustrated  by  hang- 
ing a  grounded  plate  above  an  electro- 
scope of  the  ordinary  flask  type.  The  ar- 
rangement is  shown  in  Fig.  2.  //  the  in- 
tervening air  is  exposed  to  x-rays  the 
electroscope  will  be  discliarged. 

Another  interesting  experiment  is  to  take 
an  ordinary  hydrometer  and  remove  the 
float.  Fill  the  bulb  and  about  a  third  of 
the  tube  with  water.  Put  your  finger  over 
the  end  to  prevent  the  air  from  escaping 
and  squeeze  the  bulb.  It  will  be  noticed 
that  a  cloud  is  formed.  This  is  due  to 
the  moisture  condensing  around  the  dust 
particles  in  the  air.  After  this  has  been 
repeated  several  times  all  the  dust  particles 
will  be  drawn  down  into  the  water  and  no 
cloud  will  form.  Now,  if  when  this  con- 
dition has  been  reached,  the  apparatus  is 
exposed  to  X-rays,  a  dense  cloud  will  be 
formed.  This  is  caused  by  the  moisture 
condensing  around  the  ions,  due  to  the 
X-rays.  This  phenomenon  forms  the  basis 
of  the  rain-making  apparatus  described 
in  the  February,  1919,  issue  of  this  journal 
as  developed  and  patented  by  the  Australian 
inventor  and  engineer,  Balsillie. 

Rontgen  rays  also  possess  the  remark- 
able property  of  exciting  secondary  rays  in 
substances  which  they  strike.  As  this  is 
a  rather  complicated  phenomenon  and  as 
there  are  no  experiments  in  connection  with 
it  which  the  average  reader  may  repeat,  it 
will  not  be  discust  here,  except  to  mention 
that  the  secondary  rays  resemble  the  orig- 
inal cathode  rays,  only  they  travel  at  a 
slightly  slower  speed,  which  is  dependent 
on  the  hardness  of  the  primary  rays.  Re- 
cently X-rays  have  found  a  new  applica- 
tion in  the  analysis  of  crystal  structure. 
It  was  found  that  X-rays  might  be  de- 
tracted by  the  cleavage  surface  of  crystals. 
Using  X-rays,  it  has  not  only  been  possible 
to  determine  the  exact  shapes  of  crystals, 
but  also  to  actually  show  the  arrange- 
ment of  the"  atoms  as  well  as  the  distance 
between  them. 


ristmas  Bullet59  Plane  to 
Fly  the  Atlantic 


Another  attempt  to  cross  the  Atlantic  was 
announced  recently  by  the  Cantilever  Aero 
Company,  makers  of  the  "Christmas  Bullet" 
airplane. 

In  the  company's  plant  at  Amityville,  L. 
I.,  assembling  has  begun  on  a  huge  airplane 
which  is  expected  to  start  from  New  York 
and  land  within  thirty-five  hours  at  Queens- 
town,  London  or  Brest. 

It  will  have  a  wing  measurement  from 
tip  to  tip  of  180  feet  and  will  be  equipt 
■with  four  800-horse  power  motors,  giving 
a  speed  of  115  miles  per  hour.  These 
motors  are  connected  in  such  a  way  that 
should  one  be  put  out  of  commission  the 
operation  of  the  machine  will  not  be  af- 
fected. The  engineer  will  also  be  able,  if 
necessary,  to  overhaul  any  of  the  motors, 
clean  the  spark  plugs  and  make  adjustments 
while  the  plane  is  in  flight. 

The  body  of  the  machine  will  be  14  feet 


in  diameter,  insuring  comfort  and  proper 
housing  for  the  crew,  who  will  not  at  any- 
time be  exposed  to  the  elements. 

There  will  be  two  three-bladed  propellers 
in,  front  of  the  machine.  Each  will  be  21 
feet  in  diameter,  capable  of  making  600 
revolutions  per  minute.  The  weight  of  the 
machine  with  full  flying  rig  is  30  tons.  It 
will  be  controlled  thruout  by  electricity. 

Two  pilots  will  be  seated  in  separate 
compartments,  working  alternately,  each 
taking  the  machine  for  a  certain  length  of 
time. 

The  construction  and  design  of  this 
airplane  has  been  under  consideration  by 
the  Cantilever  Aero,  experts  for  six  years 
and  every  detail  has  been  tested  and  ap- 
proved by  the  designer  and  inventor,  Dr. 
William  Whitney  Christmas,  it  is  stated  by 
the  builders. 
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Wireless  Course  in  20 
Lessons 

By  S.  Gernsback,  A.  Lescarboura  and 
H.  W.  Secor.  E.  E. 

A  course  that  tells  you  everything 
vou  can  possibly  want  tu  know  about 
"••Wireless"  starting  off  in  lesson  Ivo. 
1  by  explaining  the  Principles  ot 
Electricity.  The  second  and  third 
lessons  are  devoted  to  magnetism, 
motors,  generators  and  wiring.  And 
then,  by  simple,  easy  stages,  this 
wonderful  Course  takes  you  into 
"Wireless".  The  mysteries  of  "Wire- 
less" are  unfolded  to  you  by  the 
use  of  such  simple  language  so  skill- 
fully used  that  of  necessity  you  must 
understand  every  word.  The  subject 
is  not  treated  superficially,  however, 
for  there  is  a  whole  lesson  devoted 
to  the  Theory  and  Mathematics  of 
this  epoch  marking  subject.  To  lend 
charm  to  the  Course,  the  last  lesson 
(No.  20)  is  devoted  to  a  history  of 
Wireless  and  the  men  who  developed 
it. 

Size  of   book   Is  7  x    IO'/4   In.  160 
pages,  350  Illustrations.  30  tables. 
Postpaid 

Flexible  cloth  cover  per  copy  $.50 

Stiff  cloth  cover  per  copy  1.00 


Experimental  Elec- 
tricity Course  in  20 
Lessons 

ByS.  Gernsback  and  H.  W.  Secor,  E  E. 

A  Course  of  the  theory  and  prac- 
tice of  Electricity  for  the  Experi- 
menters. This  is  undoubtedly  one 
of  the  most  complete  and  com- 
prehensive treatises  of  this  special 
subject  ever  published.  The  book 
is  written  by  the  same  authors  as 
the  famous  "Wireless  Course  in 
20  Lessons". 

Every  phase  of  experimental  elec- 
tricity is  treated  comprehensively 
in  plain  English.  It  is  a  book  not 
only  for  the  beginner  but  for  every 
experimenter  and  student  of  Elec- 
tricity. New  Experiments  are  de- 
scribed and  explained  and  nearly 
every  application  of  Electricity  in 
modern  life  is  given  in  simple 
language. 

The  book  contains   160  pages  and 

more   than   400  Illustrations 
Flexible  cloth  cover.  ...  per  copy  $.50 

Stiff  cloth  cover  per  copy  1.00 

Postpaid 


No.  1.  How  to  Make  Wire- 
less Sending  Apparatus 
No.  2.  How  to  Make  Wire- 
less Receiving  Apparatus 

By  20  Radio  Experts. 
Two  Remarkable  Books 

Book  No.  1  contains  100  pages, 
size  7  x  5  in.  and  88  illustrations, 
paper  bound. 

Book  No.  2  contains  100  pages, 
size  7  x  5  in.  and  iJO  illustrations, 
paper  bound. 

These  two  books  have  been  written 
and  published  entirely  for  the  wire- 
less enthusiast  who  wants  to  make 
his  own  radio  apparata.  They 
contain  more  information  on  how 
to  make  it  than  any  other  books 
we  know  of.  Only  strictly  modern 
radio  apparata  are  described  in 
these  books  and  the  illustrations 
and  descriptions  are  so  clear  and 
simple  that  no  trouble  will  be  ex- 
perienced in  making;  the  instru- 
ments. 

Book  No.  I — How  to  make  Wireless 
Sending  Apparatus   25c 

Book  No.  2 — How  to  make  Wireless 

Receiving   Apparatus   25c 

Postpaid 


THE  EXPERIMENTER  PUBL.  CO.  Book  Dept.,  233  Fulton  St.,  New  York 


CARNOTITE 


(Radium  Mineral.)  The  American  Pitchblende  found  in  Colorado, 
from  which  Radium  is  extracted. 

A  generous  piece,,  enough  to  conduct  experiments,  such  as  affecting 
photographic  plates  thru  opaque  material  (similar  to  X-Ray  pictures), 
first  made  by  Sir  W.  Crookes  and  Mme.  Curie,  is  furnished  in  neat, 
wooden  box.  URANIUM  ORE  (Radio-Active) 

Containing  about  35%  of  pure  Uranium;  also  Radium  and  Vanadium. 
One  of  the  most  rare  and  interesting  minerals.  Twenty  milligrams  are 
furnished  in  glass  vial  protected  by  lead  cover. 

One  box  of  Ccrnotitc  and  one  vial  of  Uranium  Ore  as  described  ab6ve 
50c  sent  prepaid. 


FORMULAS 

Luminous  Paint — Silver  Plating  Powder — Liquid  Court 
Plaster — Soap  Bubble  Liquid — Straw  Hat  Bleach — 
Collapsible    Tubo    Tooth  Paste — Resllvering  Mirror 


Liquid — Polish  for  Tan  Shoes — Dressing  for  Tan 
Shoes — Paint  to  make  Oil  Cloth. 

These  Ten  Recipes  In  sealed  envelope  for  50c. 
Sent  prepaid. 

233  Fulton  Street 


Sidney  Specialty  Co.,  Xu SScS 


By  Rogers  D.  Rusk,  M.  A. 
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ly  called  thunder-caps,  or  thunder-heads, 
and  often  the  clouds  will  grow  so  thickly 
together  that  to  an  observer  on  the  earth 
they  appear  as  a  huge  dark  rolling-cloud 
extending  across  the  sky,  the  tops  being 
obscured  except  to  aerial  observers  several 
thousand  feet  in  the  air.  It  is  while  such 
clouds  as  these  are  forming  that  the  elec- 
trical forces  are  at  work  which  build  up 
enormous  charges  in  a  manner  which  will 
now  be  described. 

How  Rain-Drops  Form. 

Experiments  show  that  ions  are  nearly 
always  present  in  the  air.  Sometimes  these 
are  charged  dust  particles,  sometimes  they 
are  charged  atoms  of  the  gases  of  which 
the  air  is  composed.  Experiment  further 
shows  that  rain-drops  condense  about  nega- 
tive ions  much  more  quickly  and  easily 
than  about  positive  ions.  The  earth  itself 
is  a  very  highly  charged  negative  body,  its 
charge  being  estimated  at  600,000,000  volts, 
but  the  rain  that  falls  is  positively  charged 
almost  as  often  as  it  is  negatively,  which 
may  be  accounted  for  by  the  fact  that  the 
positive  drops,  forming  more  slowly,  are 
larger  and  heavier  and  are  not  retarded  so 
much  at  times  by  upward  currents  of  air. 
It  is  these  upward  currents  of  air  in  the 
clouds  themselves  that  produce  the  charges 
within  the  clouds.  The  negatively  charged 
drops  being  smaller  and  lighter  are  carried 
to  the  top  of  the  cloud,  very  often  forming 
a  heavy  negative  charge.  In  a  similar  man- 
ner the  heavier  positively  charged  drops 
will  fall  to  the  bottom  of  the  cloud  form- 
ing a  strong  positive  charge.  In  addition 
the  wind  may  break  up  the  drops  into 
smaller  droplets  and  when  this  is  the  case, 
it  is  found  that  the  smaller  droplets  are 
nearly  always  negatively  charged.  By  these 
processes  of  division  and  formation  of 
charged  drops  and  their  separation  in  the 
cloud,  enormous  charges  are  generated,  and 
the  thunder-cloud  is  seen  to  be  really  a  huge 
electrical  generator  as  shown  in  Fig.  3. 
And  when  the  charges  become  sufficiently 
great  the  lightning  discharge  results.  This 
may  take  place  from  top  to  base  of  cloud 
which  is  usually  a  distance  of  about  a  mile, 
or  it  frequently  takes  place  between  the 
base  of  the  cloud  and  the  earth  which  is 
often  a  much  shorter  distance.  From  cloud 
to  cloud  the  lightning  may  flash  a  distance 
of  ten  or  twenty  miles,  and  at  such  a  time 
the  discharge  exercises  a  powerful  inductive 
effect  on  all  nearby  clouds,  which  may 
cause  flashes  to  occur  in  rapid  succession. 

When  a  negatively  charged  cloud  ap- 
proaches the  earth,  the  inductive  effect 
of  the  earth's  charge  may  cause  it  to  sud- 
denly reverse  its  charge  to  positive,  and 
the  potential  become  so  great  that  a  dis- 
charge to  the  earth  follows.  Sixty  per 
cent  of  these  discharges  to  the  earth  carry 
negative  electricity  to  the  earth,  while  the 
remaining  forty  per  cent  carry  positive 
electricity.  This  shows  that  sixty  per  cent 
of  the  discharges  were  from  clouds  which 
had  built  up  a  higher  negative  charge  than 
the  earth  itself. 

The  phenomena  of  thunder-storm  elec- 
tricity cannot  be  said  to  be  the  product  of 
any  one  particular  cause,  or  of  always  ex- 
actly the  same  combination  of  causes.  One 
thing,  however,  is  certain.  All  of  the  above 
mentioned  factors  act  together  and  atmo- 
spheric conditions  are  so  variable  and  in 
such  a  continual  state  of  change  that  a 
definite  formula  for  their  operation  would 
be  beyond  the  limits  of  possibility.  The 
theories  of  thirty  years  ago  which  tried 
to  explain  lightning  by  means  of  atmo- 
spheric friction  and  other  such  causes  have 
sunk  into  oblivion. 
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ExqperiinnieiM©  fiim  Flhysics 

PERPETUAL  MOTIOM 
By  Jolhia  Jo  F^arnsx 

(Continued  from  page  315) 


See  Fig.  6.  In  Electrostatics  we  learn  that 
the  sharper  the  point  of  a  conductor,  the 
greater  the  density  of  the  charge  present. 
Because  of  the  great  density,  the  charge 
leaves  the  conductor  at  the  sharp  points. 
If  by  some  means  we  continually  charge  a 
conductor  having  a  shape  like  that  in  Fig. 
1,  then  the  reaction  will  cause  it  to  move 
as  indicated  by  the  arrows.  The  source  of 
the  charging  can  be  a  static  machine 
(Whimshurst  or  other  type).  Why  not  belt 
the  conductor  so  as  to  run  our  static  ma- 
chine ;  and  sidetrack  some  of  the  electricity 
from  the  machine  to  be  used  for  other  pur- 
poses? One  has  but  to  look  at  the  small 
weight  of  the  conductor  and  the  slow  speed 


"Perpetual  Motion"  de  Luxe.  The  Atmos- 
pheric Pressure  on  the  Water  in  the  Bowl 
Will  (Theoretically)  Force  the  Water  Up 
Thru  the  Circular  Pipe  and  Out  of  Its  Open 
End.  Thus  the  Water  Will  Circulate  Around 
and  Around— Yes  It  Will— NOT!!! 


at  which  it  runs  and  compare  it  with  the 
large  heavy  static  machine  and  the  large 
force  required  co  cause  it  to  give  a  spark, 
in  order  to  perceive  at  once  the  folly  of 
such  an  absurd  scheme. 

Another  idea  along  somewhat  similar 
lines  is  the  following:  A  screw  fits  tightly 
in  a  cylinder  at  the  top  of  which  is  an  or- 
dinary rotary  lawn  sprinkler.  As  the  screw 
is  turned  the  right  way,  the  water  rises  in 
the  cylinder.  When  the  water  reaches  the 
level  of  the  sprinkler,  it  comes  out  from  the 
nozzles  and  the  reaction  causes  the  sprink- 
ler to  turn.  Once  this  machine  is  started 
it  should  operate  forever,  for  as  it  turns, 
water  rises  to  the  sprinkler — while  as  the 
sprinkler  operates,  it  turns  and  causes 
water  to  rise  in  the  cylinder.  It  takes  con- 
siderable force  to  cause  the  sprinkler  to  ro- 


(Continued  from  page  311) 


tate  due  to  the  reaction;  it  would  require 
still  more  force  if  the  sprinkler  had  to  in 
addition  do  the  work  of  lifting  the  water 
up  the  cylinder.  The  reaction  due  to  the 
water  coming  out  from  the  level  of  the 
sprinkler  with  no  force  behind  it  is  very 
small,  and  not  ever  sufficient  to  cause  the 
sprinkler  to  budge.    See  Fig.  2. 

Fig.  3  represents  the  cross-section  of  a 
cylinder  containing  grooved  curved  spokes. 
Marbles  or  lead  balls  rest  in  the  grooves. 
It  will  be  seen  that  the  marbles  at  the  left 
are  further  from  the  center  than  those  at 
the  right.  Consequently  because  the  rota- 
tional moment  on  the  left  is  greater  than 
that  on  the  right  (the  marble  being  of  the 
same  size  and  weight)  not  only  will  the 
machine  move  perpetually  and  do  work,  but 
it  will  even  start  itself?  By  putting  a  belt 
around  the  cylinder,  machinery  can  be 
driven  continually,  perhaps  ?!X!  It  is  true 
that  the  moment  on  the  left  is  greater  than 
that  on  the  right  and  therefore  there  is 
apparently  a  tendency  to  cause  rotation  op- 
posite to  the  rotation  of  the  hands  of  a 
clock,  but  if  rotation  is  to  take  place  the 
top  marbles  near  the  center  vertical  axis 
will  have  to  be  raised  over  the  bend  in  the 
spoke,  and  the  machine  having  no  means 
of  doing  this,  the  scheme  fails  miserably. 

The  following  is  a  good  example  of  per- 
petual motion  proposed  by  one  ignorant  of 
the  simplest  fundamentals  of  hydrostatics. 
If  a  pipe  having  a  very  large  bowl  is  con- 
nected to  a  piece  of  tubing  of  small  diam- 
eter, and  curled  in  the  shape  shown  in  Fig. 
4,  when  water  is  placed  in  the  bowl,  it 
should  come  out  from  the  end  of  the  tub- 
ing, thus  filling  the  pipe  bowl  again  and  the 
passage  of  water  from  the  pipe  bowl  out 
thru  the  stem  and  tubing  back  to  the  pipe 
again  will  be  continuous?  This  will  operate 
as  long  as  the  amount  of  water  in  the  bowl 
is  large  compared  with  that  in  the  stem  and 
tubing,  for  then  the  weight  in  the  bowl 
will  be  greater  than  that  in  the  stem  and 
tubing,  and  the  weight  in  the  bowl  will 
force  the  water  thru  the  stem  and  tubing, 
said  early  philosophers.  This  explanation, 
of  course,  ignores  the  fact  that  it  is  the 
pressure  in  the  liquid  that  counts  and  not 
its  weight,  and  since  both  ends  (the  bowl 
and  the  tubing)  are  exposed  to  the  atmos- 
phere, they  are  at  atmospheric  pressure  and 
hence  the  liquid  will  stay  at  the  same  level 
in  both. 

(NEXT  ARTICLE— STAGE  TRICKS 
AND  ILLUSIONS) 


altar  on  the  farther  side,  making  a  total 
width  of  110  feet.  The  bejeweled  obelisks 
rise  to  a  height  of  eighty  feet  and  are  sur- 
rounded by  great  jeweled  forms  in  the 
shape  of  sunbursts  which  are  each  twelve 
feet  wide  and  twenty  feet  in  length. 

Lighting  of  the  portal  was  effected  by 
two  banks  of  twelve  18-inch  searchlights  at 
Fifty-eighth  Street  and  Sixty-second  Street, 
respectively,  which  threw  shafts  both  up 
and  down  town.  This  effect  of  more  than 
a  million  candlepower  reflected  by  the  31,- 
000  jewels,  defies  description,  and  New 
York  held  its  breath  and  watched  the  fairy 
spectacle. 

Cut  glass  jewels,  cut  scientifically  to  imi- 
tate diamonds,  rubies,  emeralds  and  sap- 
phires, are  mounted  in  such  a  manner  as  to 
be  kept  in  motion  by  the  breeze.  All  the 
colors  of  the  spectrum  gleam  from  these 
jewels  as  the  screened  lights  search  out 


the  portal  and  the  tower  tops  sparkle  in 
veritable  glory  above. 

While  the  Victory  Arch,  and  the  Court 
of  Heroic  Dead  attracted  many  thousands 
of  persons,  the  dazzling  effect  of  the  "Jew- 
eled Portal"  set  the  vast  crowds  astirring, 
backward  and  forward  in  order  to  obtain 
a  better  or  different  view  of  the  wonderful 
illumination. 

The  "Jeweled  Portal"  cost  $40,000  to 
erect,  and  after  being  lighted  for  the  first 
time  was  acclaimed  the  greatest  thing  New 
York  had  ever  seen. 

Architecturally,  the  portal  is  an  achieve- 
ment and  an  innovation  praised  without 
stint  by  the  architects  of  New  York,  and 
reflecting  great  credit  upon  Mr.  Ryan  and 
Captain  Gosling,  in  whose  minds  the  entire 
scheme  was  born. — Photo  Courtesy  General 
Electric  Co. 


Be  a  Doctor  of 

Chiropractic 

Build  a  successful  career  in  this  great  profes- 
sion—Chiropractic, the  advanced  scienceor  treat- 
ing disease  through  spinal  adjustment.  The  de- 
mand for  Chiropractors  is  constantly  increasing. 
In  larger  numbers  than  ever  before  intelligent, 
thinking  people  are  becoming  convinced  that  it  is 
thecommon  sense  and  really  scientific  way  to  re- 
lieve pain  and  disease. 

I  A9«*m  We  teach  you  by  mail  or  in  class 

Lcalu  Instruction  under  the  personal 

A*  H  i\ma  direction  of  a  faculty  of  compe- 
re. I  nOITlC  tent,  practical  Chiropractors. 
You  can  master  this  good  paying  profession  and 
graduate  with  the  degree  of  Doctor  of  Chiroprac- 
tic while  holdingyour  present  position.  No  special 
preliminary  study  and  no  more  than  a  common 
school  education  are  required.  The  coBt  is  Bmall 
— termB  easy. 

*3000to*5000aYear 

The  success  of  many  Chiropractors  has  come  so 

?uickly  as  to  be  almost  startling.  Incomes  of 
rom  $3000  to  $5000  are  not  rare — some,  upwards 
of  $10,000  a  year.  Dr.  M.  D.  Moore,  of  Kentucky 
reports  $9000  a  year;  Dr.  L.  H.  Roche,  New  Jersey, 
$5000;  Dr.  Hanna,  of  Florida,  over  $5000.  You  will 
receive  the  same  kind  of  instruction  which  these 
Chiropractors  received.  Your  propects  will  be  as 
bright  as  theirs.  There  is  no  reason  why  you 
should  not  do  as  well  or  better. 
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rppr  Lithographed  and  printed 
■T  IxCEi  in  colors.  Actual  value, 
pL  ^  $31.50.  On  this  offer  you  get 
V^flcLITo  them  all  free.  Send  coupon 
for  facts  about  this  free  offer— also  72- 
page  Free  Book  which  tells  all  about  Chiropractic 
and  its  wonderful  possibilities.  This  is  your  big 
opportunity  to  enter  a  dignified  profession,  be 
your  own  boss,  be  occupied  in  pleasant,  profitable 
work  and  become  independent.  Mail  coupon  today. 

I-  AMERICAN  UNIVERSITY  "1 

Manierre  Bldg.,  Dept.  523     Chicago,  111.  I 

Without  cost  or  obligation  send  me  by  mail,  ' 
your  new  W.  istrated  72-page  book  and  your  Free  I 
Charts  Offer. 


City. 
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rMAIL  CLERKS 


^■$1100  first  year^ 

Examinations  ,^Vr^\~lZtiZtl, 
everywhere  ^  Dept.  H-101, 

Aug.  23,  1919  Rochester,  N.  Y. 

_  „CV    Sirs: — Send  me  at  once,  free  of 

Common  .<?     charge,  sample  of  Aug.  2  3  Kailway 

education  -Cj  Mail  Examination  questions,  list  of 
sufficient  other  U.  S.  Government  positions  now 

S    open  and  free  book  describing  them. 
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"Electrical  Workers  Friend" 
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An  electrical  book  of  66  motor  * 
drawings  with  complete   instruc-  *r 
tions  for  rewinding  and  reconnect- 
ing A.C.  motors.  Special  at 
Or  write  for  full  particulars  of  this  valuable  book. 

SMITH  &  SMITH  PUBLISHING  CO. 
1524  LOWRIE  ST.,  N.S.,  PITTSBURGH,  PA. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


Earn  ?35.to  SIOO.WEEKLY 


ELECTRICAL  EXPERIMENTER 


August,  1919 


You  can  make  $35.00 
to  $100.00  a  week. 
I  want  hustlers, 
money-makers,  to  work 
with  ine,to  advertise, sell 
and  appoint  agents.  Big- 
gest thing  in  years.  City 
conveniences  without 
plumbing.    Used  in  any  room. 
.  ills  on  sight,  Demonstrating 
tub  furnished.   Folds  small,  self-empty- 
ing, non-leakaWo.    Guaranteed  10  years. 

AGENTS  MAKE  SALES  EASILY 

Two  sales  daily  means?60.00a  week.  Leggetfc,  Ohio, "Worked 
two  hours,  took  two  orders,  profit  $10.00.''  Hayhurst,  Ncbr., 
•'Took  11  orders  in  4Jg  days — profit  $55.00,  ordered  12  more 
tubs.'*  Manning,  Iowa,  "Sold  10  tubs  in  one  day— profit 
$50.00."  DeHut,  Ncbr.,  "Sold  12  tubs  in  three  days— profit 
JGO.OQ.'*  AnJ  hundreds  of  othera  making  big  money.  7U  percent  of 
homes  have  no  bath  tuba.  Experience  an  1  capital  unnecessary.  Credit 
given  to  the  right  man.    Get  full  particulars  and  "Rpecinl  plan;"  all  Fees, 

H.S.  Robinson,  Pres.,  THE  BOBINSON  CABINET  MFG.  GO. 

5013  Factories  Building  TOLEDO.  OHIO 


SLIGHTLY  USED 
STANDARD  MAKE 

New  Tube  Price 


Size 
30x3 
30x3%. 
31x3%. 
32x3%. 
31x4  . 
32x4  . 
34x4  . 
34x4%. 


$1.85. 

$  4  50 

2.00. 

5  00 

5.50 

2.25! 

6. no 

2.75. 

6.50 

2.40. 

7.50 

2.70. 

8.50 

2.85. 

10.00 

TIRES 


Size   NewTube  Price 
35x4%..  $3.00.. $10.25 
38x4%. .  3.50. .  10.50 
3.75. 


M5x5 
311x5 
37x5 


4.00. 


Special — Brand 

32x3%,   Cord.. 3 


11.00 
11.50 
12.00 

New 

12  25 


Order  now.    Shipment  made  the  same  day. 
.$1  deposit  required  with  each  tire  order, 
balance    C.    O.    D.,   subject   to   your  examination. 
Specify   whether  you   desire  to   have   clincher  or 
straight  side  tire. 

Special  cash  discount  of  5  per  cent  if  full  amount 
accompanies  order. 

CENTRAL  TIRE  &  VULCANIZING  CO., 

2309  S.  STATE  ST.,       Dept.  E.  E.  CHICAGO 


Buill  for  the  Owner 


$99000 


Simple 

Sturdy  construction 
Low  cost  of  up-l 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Z  riding 


Dealers  Wanted  }g{$*J£?*{Lei[ 


series.  Fifth  __. 
...  jc.i.    .....  eased  output.  Liberal 

newspaper  a.iverfsmtf  in  dealers'  territory.  Won.ierful  opportunities. 
Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO.,  48  Seneca  Factory,  F0ST0RIA,  OHIO 

Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
"v^^  ^sjyii^y^     good.    Catalog  Free. 
CIevelandAutomobileSchool,1807E.24thSt.f  Cleveland,  0. 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  nud  rebuilt  motorcycles,  single  and  twins. 
*26  to  $100.    Used  bicvclee,  $6.00;  tan- 
ms,  $10.  AH  machines gTiaranteed 
la  good  working  order.   New  bi- 
cycles arid  motorcycles  at  Fac- 
tory prices.   You  save  dealers' 
ironts.     Motorcycle  and  auto- 
oblle  tires  too.  $3.00.  Complete. 
_  ie  of  parts  ana  supplies, 
eninger  Cycle  Co. ,  Rochester.N.Y. 


mmmmmMmrnmtsm 


SECURE  A  MOTOR-CYCLE  AT 
LOW  COST 

by  putting  a  RELIABLE  STEFFEY 
MOTOB  on  your  wheel.  Easy  to 
attach.  Costs  less  to  run  than  an 
expensive  motorcycle.  Write  at  once 
and  secure  low  factory  prices. 

STEFFEY  MFG.  CO. 

Dept.   E,  5025  Brown  St.,  Philadelphia,  Pa. 


CLEARTONE  PHONOGRAPHS 

$4.00  to  $200.00  Retail 

Needles  45o  per  thousand  in  lots  of  500.00(1 
Motors  $1.35  to  $14.75  each.  Tone  Arms  and 
Reproducers  $1.30  to  $5.75  rer  set.  Main 
Springs  20c  to  90c  each.  Records.  Needles. 
Sapphire  Points  and  Parts  at  reasonable 
prices. 

Write  for  our  84  page  catalogue,  the  only  one 
of  its  kind  in  America,  illustrating  33  differ- 
ent styles  of  Talking  Machines  and  over  500 
different  Phonographic  Parts. 

LUCKY   13  PHONOGRAPH  COMPANY 
Export  Dept.  4613  E.  12th  St..  N.  Y.,  U.S.A. 

Learn  Watchwork,  Jewelrywork  and 

Fnffravinff  A  fine  trade  commanding  a  good  sal- 
*-""£>'  *»»'"5  ary,  and  your  services  are  always 
in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


cetime  \LJs©s 
as*  EEW<sim(tn©ffiy 

By  H.  Win  field  Secor 

(Continued  from  page  365) 


gines  of  the  distant  vessel  is  picked  up 
by  a  sound-sensitive  electrical  instrument, 
known  as  a  microphone.  By  turning  the 
microphone  in  different  directions,  and  not- 
ing carefully  the  position  where  the  max- 
imum sound  is  heard  in  the  receivers,  the 
spot  from  which  the  sound  originally 
emanated  can  readily  be  determined  even  to 
within  a  fraction  of  a  degree,  it  is  claimed. 
For  locating  icebergs  or  other  obstructions, 
which  of  course  do  not  produce  any  sound 
themselves,  there  is  required  a  sound  pro- 
ducer such  as  an  under-water  electric  bell 
or  siren.  The  sound  waves  radiate  from 
this  device,  mounted  between  two  micro- 
phones on  a  rotatable  arm  secured  to  the 
vessel,  as  the  illustration  shows,  travel  out- 
ward until  they  impinge  against  the  ice- 
berg or  other  impediment,  when  they  are 
reflected  as  the  arrows  show.  These  re- 
flections, or  the  "echoes,"  are  listened  for 
by  the  aid  of  microphones  and  sensitive 
telephone  receivers  connected  with  them. 
By  swinging  the  bar  supporting  the  micro- 
phones and  siren  in  different  directions, 
the  position  of  the  obstruction  is  at  once 
determined.  Its  distance  can  also  be  ascer- 
tained with  some  of  the  more  highly  de- 
veloped apparatus  of  this  class,  by  direct 
reading  instruments,  or  else  by  the  relative 
strength  of  the  sound  heard  in  the  re- 
ceivers. 

Ihe  Radio  Compass,  as  it  is  called,  has 
come  greatly  to  the  fore  in  the  past  three 
years.  Prior  to  the  World  War  it  ex- 
isted mostly  in  the  laboratorial  stage.  But 
at  the  close  of  the  war  radio  compass 
stations  were  to  be  found  not  only  in  the 
principal  coastal  regions  in  the  vicinity  of 
shipping  activities,  but  they  were  also  to  be 
found  on  the  great  battlefields  of  Europe, 
where  they  were  used  for  the  purpose  of 
accurately  locating  "enemy"  radio  stations. 
The  radio  compass  should,  we  might  almost 
say,  find  even  a  greater  field  of  useful  ap- 
plication in  peacetime  than  it  did  during 
the  war.  It  promises  to  become  one  of 
the  most  important  scientific  developments 
in  wireless  telegraphy,  particularly  for  the 
navigation  of  aircraft.  We  were  recently 
informed  by  a  naval  radio  expert  that  the 
English  Navy  had  the  radio  compass 
scheme  worked  out  to  wonderful  perfec- 
tion, and  that  during  the  war  they  were 
actually  able  to  steer  vessels  up  the  en- 
trance to  the  Liverpool  Harbor,  one  of  the 
most  treacherous  harbor  entrances  in  the 
world,  on  the  darkest  and  most  foggy 
nights,  without  ever  having  a  collision.  See 
Fig.  9.  To  do  this,  a  series  of  radio  com- 
pass stations  were  situated  on  either  shore 
at  short  intervals,  and  these  stations  sent 
out  predetermined  radio  signals  at  success- 
ive intervals.  This  expert  also  mentioned 
that  it  was  very  easy  for  any  Allied  war 
vessel  to  instantly  obtain  her  location  and 
bearings  if  she  was  anywhere  about  the 
coast  of  England  or  Ireland,  utilizing  the 
service  of  the  radio  compass  stations  which 
dot  these  coasts.  If  the  vessel  wished  to 
know  her  location,  the  radio  code  signal 
for  interrogative  "L"  was  sent  out  twenty 
times.  This  was  the  official  notice  to  near- 
by radio  compass  stations  that  the  ship  call- 
ing wished  to  know  her  location.  At  least 
two  land  compass  stations  then  took  read- 
ings of  her  signals,  and  by  triangulation 
and  by  means  of  wire  or  wireless  com- 
munication between  the  two  stations  which 
had  a  fixt  base  line,  the  triangle  was  solved 
in  a  few  minutes,  and  the  exact  location 
of  the  ship  was  transmitted  to  her  radio 
officer  from  one  of  the  land  stations.  The 
ship  received  her  location  figures  in  lati- 
tude and  longitude  about  five  minutes  after 
sending  out  the  call  letter  aforementioned. 


SPECIAL  KON-VER-TER  SLIDE  RULE 

The  Hamilton  KON-VER-TER 
slide  rule  has  over  8000  graduations 
and  over  1800  characters  on  it,  will 
handle  anything  in  Arithmetic,  Alge- 
bra. Geometry  or  Tr  ig.  ThisBlida  rule 
is  in  use  In  all  parts  of  the  world  and  is 
much  simpler  to  operate  than  others  of 
similar  lines.  Does  not  require  a  wiz- 
ard to  use  it. 

Eventually  you  will  get  this  rule, 
get  it  now  and  save  the  extra  bother 
and  expense.  Utility  rules  $1.00. 
Special  I)o  Luxe,  white  ivory  celluloid 
$2.50,  instructions  free.  Leatherette 
case  60c  extra. 

J.  C.   HAMILTON  %  CO., 
Dept.  B   7  Water  St. ,  Boston.  U.S.  A 


MATHEMATICS  MADE  EASY 

The    Arcascope — the    Combination  Triangle 
with  a  Brain — will  multiply,   divide,  figure 
percentage  and  proportion,  solve  all  problems 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  RULES.     Used   at   Columbia  University, 
West  Point,  U.  S.  Aeronautic  Schools,  etc.  Only 
cents  Postpaid.    Order  today  before  you  forget. 
Dept.  J.       L.  J.  LEISH MAN  CO.,       Ogden,  Utah 


"Hang  Your  Own  Lighting  Fixtures" 

One  Light  Bracket  $1.05 — i  Light  Shower  $6.15 

Semi-Bowls  $5.85 — Plate  &  Ball  85c,  complete 
with  glassware,  Wired,  Fine  finishes.  Send  for 
Photos  complete  line. 

ERIE   FIXTURE  SUPPLY  CO. 

Sta.  C,  Erie,  Pa. 


MUSIC  TAUGHT  FREE 


pi  j  i  n 

I      Bou  Cam  MCUt 


I 


Dou  cam  MmE  IUuaao  Wit  tfui  <\txM^ 
In  Your  Home.  Write  today  for  our  booklet.  It  tella 
how  to  learn  to  play  Piano,  Organ,  Violin,  Mandolin, 
Guitar,   Banjo,   etc.    Beginners  or  advanced  pupils. 

American  School  of  Music,  57  Lakeside  Bldg.,  Chicago 


SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
"ree  Bargain  Book  and  Catalog 

listing  hundreds  of  money-saving:  bargains  in 
slightly  used  and  new  cameras  and  supplies.  AM 
goods  sold  on  lO  days'  Free  Trial.  Money  back 
if  not  satisfied.  You  take  no  chances  dealing 
with  us.  We  have  been  in  the  photographic 
business  over  16  years.   Write  now. 

CENTRAL  CAMERA  CO..  Dept.  178  124  S.  Wabash  Ave.,  Chicago 
A  NEW  AND  EASY  WAY  TO  PAINT 

SIGNS  and  SHOW  CARDS 

OUR  PATTERNS  DO  THE  WORK 

No  experience  required.  Anyone  can  jiaint  all  kinds  of 
signs,  banners,  cards,  etc.,  on  any  surface  with  our  new 
and  easy  system  of  lettering.  Complete  outfit  containing 
eight  alphabets  of  letters,  assorted  styles  and  sizes  from 
two  to  twelve  inches  high,  also  four  sets  of  figures,  etc.. 
not  printed  but  life  osize  patterns  cut  out  of  durable  tag 
board  which  can  be  used  over  and  over  again  for  years, 
also  brushes,  colors  and  book  of  instructions.      a7  ts(\ 

Satisfaction  guaranteed.    PREPAID   «P /•<-"-» 

ACME  SALES  CO.,  Empire  Bldg.,  Denver,  Colo. 

SBe   FREE   From  g~* 
TAMMERIN  *J 

I  Home    Exercise   Course.     Result9   GUARANTEED   or  I 
NO  PAY.    Write  for  full  particulars. 

SUTHERLAND  COURSE,  j 

|  Educational  Bldg.,  70  Fifth  Ave.,  New  York.  I 

Send  for  our  big 
July  and  August 
Sale  By  Mail.  You'll  save  many  dollars  on  your  summer 
purchases  of  Cameras,  Jewelry,  Auto  Supplies  and  Travel- 

ing  Goods.  DAVID  STERN  COMPANY 

I027K  Madison  St.,  CHICAGO,  U.  S.  A. 

DO  YOU  NEED  Out  of  work?  Got  slot  of  snare  time?  Wa 

_  _  _        _  _  want  M.N  or  woMt:N  in  every  city  to  do 

flyff  M\ T%T  Vj*  %/  special  local  advertising.  No  experience 

IWI  H  ■  I  vl  w^j  W  necessary.    W ill  not  interfere  with  your 

*»»  "  •»•  ■  »  regular  work  or  household  dutieB  Hun- 
dreds are  now  making  $15  to  S35  weekly.  Write  me  for  particulars 

\LBERT  MILLS,  Mgr.  1188  American  Bldg.,  Cincinnati,  0. 

Genuine  Foreign  Stamps — Mexican  War 
Issues.  Venezuela,  Salvador  and  In-lftf 
dia  Service.  Guatemala,  China,  etc.,  only 
100  all  diff.,  fine,  15c:  200  all  diff.,  25c.  FINEST 
APPROVAL  SHEETS  60%  to  80%.  AGENTS 
WANTED.  Bie  72-oaRe  Lists  FRRE!  We  Buy  Stamps. 
Est.  25ye,rs.  C.  E.  HUSSMAN  STAMP  CO.  Dept.  67 
ST.  LOUIS,  MO. 


Want  to  Make  Money? 


158 


Handy  Binder 

FOR  THE  ELECTRICAL  EXPERIMENTER 

Holds  and  preserves  12  issues,  each  of 
which  can  be  inserted  or  removed  at  will, 
without  tools.  Will  keep  your  magazines 
perfectly  for  all  time  or  just  preserve  them 
permanently.  Made  of  heavy  material, 
extra  strongly  reinforced  at  the  back 
and  covered  with  handsome  — 
green  cloth,  suitably  lettered  CI  CZ^» 
in  gold.  XJ%jK* 

Add  postage  for  2  lbs. 

Experimenter  Pub.  Co.,  Inc. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


August,  1919 
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You 

MakeThis 
FLASHLIGHT 
BATTERY 
Yourself 

Easily  in 


MmceVROwnBmteries 

NOW  you  can  have  a  FRESH  FLASHLIGHT  BATTERY 
when  you  need  it.  Make  it  yourself  in  a  few  minutes.  So 
simple  a  child  can  make  it!  With  the  MAKE-UR-OWN 
Flashlight  Scrviie  Outfit  you  can  now  have 
A  YEAR'S  SUPPLY  OF  BATTER. 

IES   FOR  ONLY  $1.00 
ready  to  use  as  soon  as  made.  Nc 
fails.    Better  light.    Lasts  longer. 
25%  cheaper,  and  your  flash- 
light always  ready  when  you 
want    it.  ABSOLUTELY 
GUARANTEED.  OR  MONEY 
BACK.     400   per   cent  more 
flashlight     service    for  less 
money.  Get  outfit  now  for  your 
outing,  use  around  house,  ga- 
rage,    car,  anywhere. 
Batteries   will    fit  any 
standard  flashlight  case 
of    corresponding  size. 
Send  coupon  with  remit- 
tance.  Amount  enclosed 
will  tell  us  which  outfit 
you  want.  Sent  prepaid, 
securely  packed  on  re- 
ceipt of  crice. 

AGENTS  WANTED. 

Serviceable  Battery  Co., 
2415  Indiana  Ave., 

Dept.  E, 

Chicago,  III. 


DESCRIPTION  and  PRICES 
Stuart  Flashlight  Service  Outfit 

consisting  of  nashfiehtcase.  1  1-2X61-2. 
fibre,  heavily  nickeled  brass  parts,  equip- 
ped with  Mazda  2.7  volt  lanip.earts  to 
make  6  cells,  or  three  MAKK-UH-OWN 
2-cell  or  two  fS-ecll  Latteries. 
No.  240  Complete  Outfit .  .  .  .$2.35 

Make-Ur-Own  Battery  Outfit 
consisting  of  parts  to  make  six  cells,  or 
three  2- cell  or  two  3-cell  batteries.  Ab- 
solutely harmless.  Every  boy  will  want 

No.  6404  Renewal  Battery  Outfit,  $1 

 MAIL  COUPON  NOW  

SERVICEABLE  BATTERY  CO.. 

2415  Indiana  Ave.,  Dept.  E,  Chicago,  III. 

Please  send  me  Complete  Outfit  No.  240.  for  which  find 
enclosed  $2.35.  Renewal  Battery  Outfit  No.  6404,  $1.00. 

(Cross  out  the  one  yon  don't  want) 
It  is  understood  you  guarantee  these  goods  and  will  re- 
fund money  if  not  satisfactory. 

Name   

Address   

City  St.te  

Stato  make  of  battery  you  now  t-  ■■  


,  Big  Profits  forYou 

inHB  Battery  Charging 


NEW  LOWER  PRICES  NOW  IN  EFFECT 
Make  $100  to  $200  Clear  Profit  Each  Month 

Lower  cost — smaller  cash  payment — BIGGER 
PROFITS,  Start  NOW  to  build  big  money- 
making  business  charging  auto  batteries.  No  ex- 
perience or  electrical  knowledge  necessary.  This 
HB  500  watt  Charger  recharges  1  to 
7  6-volt  batteries  at  once  for  10c  to 
15o  each.  Owner  pays  75c  to  $1.50; 
figure  those  profits. 
Small  Payment  at  New  Lower  Price 
Puts  this  Charger  In  Your  Shop 

Balance  on  easy  monthly  terms.  Pro- 
fits will  easily  pay  for  outfit.  No  burn- 
outs, no  expensive  renewals— steady 
24  hours  a  day  service  with  BIG  PRO- 
FITS .  Absolute  Money-Bark  Guaran- 
tee. Tear  out  this  ad  and  mail  lODAY 
for  information. 

HO  BART  BROTHERS  COMPANY 
Box  81 E  Troy,  Ohio 

Successful  Manufacturers  Since  1893 


TIRES  at  WHOLESALE 

■  ^   Not  Seconds— Fully  Guaranteed 

Genuine   "Capitol"  or  the  new 
"Rib-Skid"  Beacon  Tires  $13.60 
up.  Red  Tubes  or  "Inside  Armor*' 
$2.90  up.    Write  at  once  for  full 
description,  samples  of  material, 
and     Direet-To-You"  wholesale 
prices  on  these  absolutely  First 
Quality  Fully  Guaranteed  5000 
mile  Tires,  Tubes,  Armor,  etc. 
Avoid  tire  trouble,  and  save  one- 
third   your  Tire   expense  by 
sending  size  of  your  tires  and 
name  of  car  today. 

MODERN  TIRE  CO. 
659  7th  St.,  Racine,  Wis. 


Elect 


ricians 


Get  up-to-di»te  In  House  Wir- 
ing 1  Save  Time,  Money. 
I  abor  and  Material  by  using 

     __  98  Genuine  Blue  Print 

Drawings,  containing  all  the 
latest  diagrams  and  connections  known  In  house  wiring— every  diagram 
and  connection  up-to-the-minute  as  used  by  first  class  electricians 
for  wiring  Bells,  Burglar  Alarms,  Lights.  Annunciators,  Fire 
Alarms  and  Electric  Gas  Lighting.  These  drawings  are  bound  in  the 
form  of  a  flexible  book  [9x12]  for  convenience  In  using  on  the  job. 
Send  for  them,  and  if  they  don't  make  you  more  efficient  as  a  wireman 
and  save  you  many  times  their  cost  as  a  contractor,  return  them  and 
money  will  be  refunded  — you  can't  afford  to  be  without  them.  One 
Dollar  postpaid.    Send  for  circulars  on  other  sets  of  drawings. 

PATENT  SPECIALTY  COMPANY 

P.  O.  Box  No.  583  San  Francisco,  Cal. 


for  Auto  Tires.  Double  mfle&gO.  prevent  blow- 
outs and  punctures.  Easily  applied  tn  any  tire. 
Thousands  sold.   Details  free.    Agents  wanted. 

A  mer.  Accessories  Co.,DeptS3.Clnclnnatl 


ELECTRICAL  EXPERIMENTER 


Airplane  Photography  was  pre-eminently 
one  of  the  most  highly  developed  sciences 
brought  out  by  conditions  imposed  by  the 
World  War.  Complete  sections  of  the  bat- 
tlefront  often  had  to  be  photographed  in  a 
single  day's  time,  and  by  means  of  camera 
guns,  and  other  extremely  rapid  photo- 
graphic devices,  thousands  of  pictures  could 
be  taken  within  a  few  hours  in  such  a 
manner  that  when  the  films  were  devel- 
opt  and  prints  made,  which  took  a  short 
time  with  the  perfected  apparatus  used  by 
the  Army  in  the  field,  these  prints  could 
be  matched  up  by  map  experts  so  as  to 
give  a  true  composite  photograph  of  an 
entire  region.  The  work  done  by  the  Pho- 
tographic Department  of  the  Army  in  this 
respect  was  nothing  short  of  miraculous. 
At  a  recent  exhibit  of  this  Department's 
work,  one  of  the  composite  aerial  photo- 
graphs showed  the  entire  city  of  Washing- 
ton, D.  C,  and  environs.  The  airplane  flew 
over  Washington  in  a  certain  prescribed 
course  and  took  all  of  the  photographs 
which  composed  the  composite  view  in  a 
little  over  two  hours!  The  individual 
prints  making  up  the  composite  view  usually 
measured  about  three  inches  square.  Imag- 
ine how  easy  it  now  becomes  to  obtain 
actual  physical  maps  of  such  regions  as 
the  Rocky  Mountains  and  other  inaccessible 
and  treacherous  localities  so  that  our  ge- 
ographies of  tomorrow  may  indeed  prove 
a  marvelous  revelation  to  the  school  stu- 
dents of  today.  Airplane  photography  in 
its  modern  aspect  and  with  the  high  speed 
available  should  lend  itself  well  to  the 
requirements  of  mapping  real  estate,  large 
farms,  railroad  sites  and  hundreds  of  other 
localities  for  many  kindred  purposes.  See 
Fig.  10. 

Gas  Masks,  as  well  as  Gas  Detectors,  find 
many  uses  in  our  everyday  life.  The  gas 
masks  are  useful  to  firemen  and  rescue 
squads  and  prove  particularly  efficacious 
for  use  in  entering  gas-filled  mines  and 
other  subterranean  passages.  Gas  de- 
tectors are  not  so  well  known  to  the  gen- 
eral public,  as  these  proved  one  of  the  ex- 
tremely valuable  keys  to  the  success  of  the 
Allied  soldiers.  One  ingenious  form  of 
electrical  gas  detector  is  illustrated  in  Fig. 
11.  This  detector,  which  also  permits  of 
the  measurement  of  the  amount  and 
strength  of  the  gas  present,  comprises  a 
pair  of  sensitive  detecting  wires,  also  a 
pair  of  resistance  coils  and  a  galvanometer, 
forming  a  Wheatstone  bridge  system,  as 
the  diagram  shows.  At  the  bottom  of  the 
apparatus  is  shown  a  metal  block  in  which 
there  are  two  cavities,  each  containing  a 
gas  detecting  wire,  and  the  gas  reaches 
one  of  these  wires  thru  a  series  of  per- 
forations placed  in  the  external  wall  of 
the  block.  This  clever  patent  has  been 
granted  to  Gilbert  A.  Shakespear  of  Bir- 
mingham, England  (U.  S.  patent  number 
1,304,208). 

Depth  Bombs  apparently  seem  to  be  one 
of  those  peculiar  inventions  which  follow 
the  old  adage — "killing  two  birds  with  one 
stone."  Not  only  did  they  prove  the  un- 
doing of  the  career  of  many  U-boats,  but 
they  likewise  show  great  promise  of  per- 
forming many  useful  peacetime  tricks  as 
well.  Among  other  things,  the  depth  bomb 
should  prove  uniquely  successful  in  blast- 
ing ice  jams  in  river  gorges,  etc.  And 
as  one  of  our  naval  officer  friends  recently 
told  us,  thousands  of  fish  are  stunned  and 
killed  every  time  a  depth  bomb  is  de- 
tonated on  the  water.  See  Fig.  12.  There- 
fore, why  fish  with  nets  in  the  ocean,  when 
by  means  of  a  few  depth  bombs  detonated 
thirty  to  forty  feet  below  the  water  you 
can  stun  or  kill  thousands  of  fish?  Then 
by  a  simple  suction  arrangement  pull  them 
into  the  fishing  smack  so  fast  that  it  would 
take  seventeen  bookkeepers  and  three  add- 
ing machines  to  keep  account  of  the  catch. 
Another  practical  use  for  depth  bombs  is 
the  clearing  away  of  derelicts  or  other 
obstructions  in  harbors,  lakes  or  on  the 
ocean. 
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BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  lor  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


TEAR  OUT  HCRf 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6196,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  be/ore  which  I  mark  X. 


_  MECHANICAL  DRAFTING 

.  STRUCTURAL  DRAFTING 

_  SHIP  DRAFTING 

_  ELECTRICAL  DRAFTING 

_  ARCHITECTURAL  DRAFTING 

□  SHEET  METAL  DRAFTING 

□  BOILERMAKER  DRAFTING 

□  BRIDGE  DRAFTING 

□  MACHINE  DESIGN 

□  ELECTRICAL  ENGINEER 
JEleotrlo  Lighting  and  Stall  ways 

□  Electric  Wiring 

~  Telegraph  Engineer 

□  Telephone  Work 

□  MECHANICAL  ENGINEER 

□  Machine  Shop  Practice 

□  Gas  Engine  Operating 

□  CIVIL  ENGINEER 

J  Surveying  and  Mapping 
_  STATIONARY  ENGINEER 
J  Marine  Engineer 

□  ARCHITECT 

.  Contractor  and  Builder, 

□  Concrete  Builder 

□  Structural  Engineer 


□  SALESMANSHIP 
ADVERTISING 
Show  Card  Writer 
Sign  Painter 
ILLUSTRATING 
Cartooning 
BOOKKEEPER 
Stenographer  and  Trplft 
Cert.  Public  Accountant 
TRAFFIC  MANAGER 
Railway  Accountant 
GOOD  ENGLISH 

□  Teacher 

Common  School  Sableot* 
Mathematics 
CIVIL  SERVICE 
Railway  Mail  Clerk 
AUTOMOBILE  OPERAT'O 
Auto  Repairing 
PLUMBING  AND  HEATING 
_  Textile  Overseer  or  Snpt. 

□  CHEHI8T 

□  Navigation  IDSpanlih 

□  AGRICULTCRElQ  French 

□  PooltrjRalslnelQItallan  i 


Name  

Present 

Occupation, 

Street 

and  No  


City. 


MAKE  MONEY 


AN  EASY  WAY  TO 

Don't  ba 

content  to 
plod  along: 

on  a  small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  "I  made  $60.00  the  first 
day."  Others  average  $200  to  $500  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.   No  experience  needed.   We  teach  you. 

Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturer* 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

2207  Fourth  St.      Waupun,  Wisconsin 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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ELECTRICAL  EXPERIMENTER 


August,  1919 


Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  sup- 
plies, automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials 
of  the  month. 

Advertisements  in  this  section  seven  cents  a  word  for  each  insertion.  No  advertisement  for  less  than  50c  accepted.  Name  and  address  must 
be  included  at  the  above  rate.     Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.  Ad- 
vertisements for  the  September  issue  must  reach  us  not  later  than  July  22. 


Jiang 


The  Circulation  of  the  Experimenter  is  over  115,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


■ 

Automobile  Accessories. 


Battery  Charging  Pays  Big  Profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms.  Hobart 
Brothers,  Troy,  Ohio.  

Lubricant  Carbon  Remover.  Cleans  your  en- 
gine and  keeps  it  clean.  Results  guaranteed,  $i. 
Circular.     Lewis  Gilbert,  Skaneateles,  N.  Y. 

Fords  run  34  miles  per  gallon  with  our  1919 
carburetors.  LTse  cheapest  gasoline  or  half 
kerosene.  Start  easy  any  weather.  Increased 
power.  Styles  for  all  motors.  Runs  slow  high 
gear.  Attach  yourself.  Big  profits  for  agents. 
Money  back  guarantee,  30  days'  trial.  Air-Fric- 
tion  Carburetor  Co.,  270  Madison  St.,  Dayton,  Q. 

Auto  Motors  and  Supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air  cooled  motors,  $40  each 
and  up.  Bosch  Magnetos,  $15  each  and  up. 
Presto  Tanks,  $5.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second-hand 
auto  accessories.  Johnston,  West  End,  Pitts- 
burgh, Pa. 

Power  Increased;  Carbon  Eliminated;  results 
guaranteed;  write  for  booklet.  No-Leak-O  Piston 
Ring  Co.,  Baltimore,  Md. 


Agents  Wanted. 


Beginners.  Complete  "Mail  Order  System." 
C,  Box  1005,  Atlantic  City.  

Agents  Wanted  to  sell  these  rubless  washing 
bars.  Save  soap  and  money.  Agents  making 
good.    Le  Hunt,  756  23rd  St..  Newport  News.  Va. 

Big  Money  Made  every  day  selling  our  auto- 
mobile accessories.  Every  autoist  a  customer. 
Most  remarkable  inventions  in  the  accessory 
line.  Demonstration  proves  every  claim.  Par- 
ticulars free.  Exclusive  territory  if  you  act 
quick.    The  Embee  Co.,  Wilkinsburg,  Pa. 

$10  Daily  reiinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    Gunmetal  Co.,  Ave.  D,  Decatur,  111.  

Signs  for  store  and  office  windows.  $50  a  week 
easily  made.  Chicago  Sign  Svstem,  G  326  River 
St.,  Chicago.  '   

Wonderful  Chance — Men's  shirts  and  furnish- 
ings at  wholesale  rates,  or  make  $10  daily  start- 
ing real  business.  Goodell  Co.,  Duratex  Bldg., 
New  York. 

10  to  $25  a  day  profit.  Biggest  summer  seller. 
Concentrated  fruit  drinks.  Just  add  water.  De- 
licious drink  in  a  jifly.  Six  popular  flavors. 
Bestever  Products  Co.,  2426-SE-8  Polk  St., 
Chicago.  

Agents.  Big  returns,  fast  office  sellers;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md.  

Insyde  Tyres,  inner  armor  for  automobile  tires, 
double  mileage  and  prevent  punctures  and  blow- 
out. Quickly  applied.  Costs  little.  Demand 
tremendous.  Profits  unlimited.  Details  free. 
American  Automobile  Accessories  Co.,  Dept.  54, 
Cincinnati,  O. 


Help  Wanted. 


Auto  Experts  Wanted.  $35  week.  Learn  easily 
while  earning.  Write  immediately.  Franklin 
Institute,  Dept.  H  806,  Rochester,  X.  Y.  

Detectives  make  big  money.  Travel;  be  your 
own  boss.  Either  sex.  We  instruct,  small  cost. 
Write  Johnson's  Detective  School,  232  Sheldon 
Ave.,  Grand  Rapids,  Mich..  Dept.  A.  

U.  S.  Government  wants  Railway  Mail  Clerks. 
Hundreds  needed.  $i,ioo-$i,6oo  year.  Examina- 
tions everywhere,  Aug.  23.  Sample  questions 
free.  Write  immediately.  Franklin  Institute, 
Dept.  H  26,  Rochester,  N.  Y. 

Agents  200r"f  Profit.  Wonderful  little  article. 
Something  new;  sells  like  wildfire.  Carry  right 
in  pocket.  Write  at  once  for  free  sample.  Albert 
Mills,  Mgr.,  1287  American  Bldg.,  Cincinnati, 
Ohio. 


Fish 


ing. 


Julian's  Liquid  Fishing  Lure.  Doubles  your 
catch.  By  mail  One  Dollar.  Circular  for  stamp. 
George  Julian,  Albany  Bldg.,  Boston,  Mass. 


Postcards. 


Five  Prettiest  Women  Cards,  hand  colored, 
25c.  Chas.  Durso,  Dept.  41,  25  Mulberry  St., 
New  York  City. 


Stammering. 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 

piiiiiiiiiiiiiiiiiiiiiiim 

BUFFALO  SHOE  COMPANY 
OUTDOOR  FOOTWEAR 

Seneca  and  Ellicott  Streets 

(        BUFFALO,  NEW  YORK,  U.  S.  A. 

1 12  Oxford  Ave.,  Buffalo,  N.  Y.  H 

==    The  Experimenter  Pub.  Co., 

m       233  Fulton  St.,  New  York  City. 

gl  Dear  Sirs: 

H  Find  inclosed  a  bill  for  98c  and  also  g§ 

g§  money  for  same.    Kindly  send  receipt.  ^ 

=i  Please   pardon   me   for   not   sending   it  ^ 

j=  sooner. 

^  It  was  the  best  ad  I  ever  had  and  if 

=  I  ever  have  any  other  instrument  to  dis-  ^ 

=  pose  of  I  will  advertise  in  your  columns.  ^ 

1=  I  received  24  answers  inside  of  4  days.  §| 

si  Yours  for  success, 

(Address)  J.  Rife  Barbusser,  B 


Exchange  Ads. 


For  Sale — Electro  Importing  Co.  Loose  Coupler 
$6.    Never  used.    James  Walker,  Pontiac,  Mich. 

Sacrifice:  Large  Camera,  large  Scientific  book. 
Want:  Wireless  Apparatus.  Stamp  for  list. 
Weniger,  Brownsdale,  Minn. 

Exchange,  Buy,  Sell.  Wireless,  electrical 
goods,  etc.  Large  list  6c.  State  what  you  have 
and  want.    Zi  hrbach.  Box  600,  Hiram,  O.  

Boys'  Books  for  chemical  or  electrical  appa- 
ratus. Stamp  for  list.  Homer  Votaw,  Raymond, 
Wash.  

For  Sale — One  new  bicycle  motor.  Makes  your 
bicycle  a  motorcycle.  Walter  Van  Schaick,  Lake 
Benton,  Minn.  

For  Sale — One  pair  Murdock  phones  with  cord, 
"Regular"  Headband,  two  thousand  ohms.  Sec- 
ond-hand, but  very  sensitive.  Twelve  "Elec- 
trose"  Ball  insulators.  New  Six  "Electrose" 
strain  insulators.  New  one  six  hundred  volt 
ground  switch,  6  lbs.,  new.  Thirty  feet  high  ten- 
sion cable  7/16  inch  diameter,  twenty  thousand 
volts  discharge.  New  six  lbs.  Copper  Clad  Wire, 
510  feet.  Best  and  latest  Wire,  new.  Cash. 
Twenty  Dollars,  or  make  offer  on  part  of  equip- 
ment.    H.  K.  Tryon,  Berlin.  New  York.  

$5  Electrical  Water  Purifier;  want  Film 
camera.  Prints — or  offers.  Clarence  Skinner, 
Topeka,  Kansas.  

For  Sale — Wireless  and  electrical  apparatus, 
also  other  articles.  Cheap.  List  free.  Write 
quick.    Atley  Maurek,  Box  157,  Austin,  Minn. 

Cheap — Twenty-three  dollar  Omnigraph.  Arnold 
and  Murdock  Couplers.  Load.  Detectors.  Meeker, 
1632  University  Ave.,  N.  Y.  

Exchange  pair  1,500  receivers,  headband,  100 
Amp.  switch,  9-4"  insulators,  fixed  condenser, 
2  lbs.  aluminum  wire  No.  14,  spark  gap,  15  ft. 
ground  wire;  for  folding  camera  like  Kodak, 
value  $10  (2I4x3;4)-  Maron,  390  Highland  Ave., 
Maiden.  Mass.  

For  Sale — Complete  unused  analytical  and  in- 
dustrial I.  C.  S.  Chemistry  Course.  First  $20 
takes  it.  Nicholas  Michel,  217  South  4th  St., 
St.  Charles,  Mo.  

5  H.P.  2  cycle  single  cylinder  air  cooled  engine. 

Coil  ignition.  New  piston  rings  and  spark  plug, 
good  carburetor.  Guaranteed  A-i.  $25.  Money 
with  letter.  James  E.  Walker,  Box  63,  Marfa, 
Tex.  

For  Sale — "Ranger  Arch-Frame"  bicycle;  22- 
inch,  three-speed,  clincher  tires,  nearly  new,  $43. 
Stamp  for  answer.  Gerald  Willard,  Heron  Lake, 
Minn. 


Exchange  Ads — Cont'd 


For  Sale— 2  K.W.,  D.C.  no  V.  Dynamo.  Marble 
slab  with  0-150  V.  Meter  field  rheostat  and 
switch  attached.  Price  $100.  Or  part  in  wireless 
receiving  apparatus.    S.  R.  McClure,  Helm,  Ky. 

Wanted — Everything.  Motor- wheels,  cycle- 
cars,  anything.  R.  Place,  Sprague,  Fall  River, 
Mass.  

Attention,  Experimenter — Brand  new  books, 
"Radio  Telephony,"  by  Alfred  Goldsmith,  $1.25 
(sells  for  $2.00).  "Practical  Wireless  Telegraphy," 
by  E.  E.  Bucher,  $1.25.  Arthur  E.  Reider,  348  E. 
15th  St.,  N.  Y.  C.  

Your  Opportunity  to  Save  Money.  I  have 
Printing  Outfit;  cost  $150;  is  almost  new;  will 
sell  for -$ioo  cash.  Have  lots  of  Electrical  Wiring 
Supplies;  will  sell  at  my  cost  (wholesale  prices). 
Paid  $80  for  Smith  Motor  Wheel;  very  good  con- 
dition; will  sell  for  $45  cash.  Above  statements 
and  your  complete  satisfaction  fully  guaranteed. 
Privilege  to  return  within  10  days.  H.  L.  Baer, 
Van  Wert,  Ohio.  

Bargain — 1,200-mile  Receiving  set,  includes 
loose  coupler,  loading  coil,  condenser,  silicon 
detector,  buzzer  code.  Mounted;  for  $7.  Money 
Order.    Merle  Doan,  Vera,  Oklahoma. 

For  Sale  or  Exchange:  Six  copies  of  Hawkin's 
Guides,  $3.90;  1  400-day  clock  in  first  class  con- 
dition, $5:  11  K.W.  Thordarson  Transformer, 
$18.90;  1  V4"  Spark  Coil,  $1;  1  i-K.W.  Tesla  Coil, 
$15;  1  Crystaloi  D'etector,  Type  AA,  $5;  1  E.  I. 
Co.  loose  coupler,  $2;  1  Navy  Type  loose  coupler, 
$4.  All  in  first  class  condition.  Address  Walter 
Franseen,  Woodhull,  111. 

For  Sale— $40  Cabinet  Set.  Receives  any  1  K.W. 
set  in  States.  Uses  bulb  detector.  Two  loading 
coils  free.  $20.  $35  Rotospeed  Duplicator  and 
equipment,  $20.  No.  3  Box  Brownie,  $2.  Any 
article  C.  O.  D.  upon  25%  payment.  No  trades. 
J.  C.  Gilliland,  Munhall,  Pa.  

For  Sale — K'  K.W.  Wireless  Transformer  com- 
plete with  rotary  motor  gap  and  one  battery 
charging  outfit;  will  charge  3  six-volt  batteries 
at  once.  Will  sell  all  of  above  for  $75.  A  good 
bargain  for  someone.  E.  L.  Forslund,  Madrid, 
Iowa. 

Sell — 3  i-qt.  size  Wet  batteries,  75c  each;  2- 
plunge  batteries,  75c;  telegraph  outfit,  $1.00; 
Selenium  cell  outfit,  $1.00;  loose  coupler,  $3.00; 
6  bar  magneto  no  volt  generator,  $4.00;  telephone 
set,  $3.00;  Structo  Auto  Builder,  $4.50.  Raymond 
Fiedler,  70  Sargent  Street,  Lawrence,  Mass. 

Sale — 1"  coil,  $2.50;  O.  K.  motor,  $1.00;  step- 
down  Thordarson,  $3.50;  54  K.W.  transformer, 
$5.00.  Also  wire,  silicon  steel,  etc.  R.  P.  Hanger, 
Sherwood  Ave.,  Staunton,  Va.  

Motor  Winders.  See  ad  under  "Blueprints." 
Charles  Chittenden.  

Motor  Generator  for  Sale.  220  volt,  60  cycle, 
single  phase  motor,  30  ampere,  36  volt  generator. 
Specially  wound  for  battery  charging;  1  to  24 
batteries  charged  at  one  time.  Used  very  short 
time;  good  as  new.  Price,  including  switchboard 
and  4  charging  rheostats,  $230.  Earl  Hotchkiss, 
Forestville.  Conn.  

For  Sale — High  grade  regenerative  receiver 
with  phones.  Will  sell  parts  separately.  Also 
have  key,  large  oil  condenser,  half-inch  coil, 
motor,  etc.  Write  for  prices  and  description. 
E.  H.  Hartnell,  Salem,  Wis.  

For  Sale — $8  Loose  Coupler,  $6;  2,000  Ohm  re- 
ceivers, $4;  $4.50  Variable  Condenser,  $3.50;  $3-5° 
Variable  Condenser,  $3;  $1  Fixed  Condenser,  60c; 
$4.50  Detector,  $3;  $2.25  Transformer  Key,  $1.50. 
All  Murdock  goods.  2"  Spark  Coil,  $6;  Gerns- 
back  Interrupter,  $1.85;  2  J^-pt.  Leyden  Jars,  $2; 
$5  Vacuum  Bulb,  $3;  6  Volts  6  Amp.  Dynamo,  $1. 
Guaranteed  all  new.  Send  money  order.  K.  Jen- 
nings,  106  Blue  Hill  Ave.,  Mattapan,  Mass. 

For  Sale— One  I.  C.  S.  Heavy  Electric  Fraction 
Course  without  bound  volumes.  Highest  cash 
price  takes.     Elwood  Little,  Decatur,  111.  

Wanted— Wireless  goods  for  _  3J4m!4  Premo 
Camera.    G.  Kostka,  2215  St.  Louis  Ave.,  Chicago. 

Will  trade  I.  C.  S.  Mechanical  Engineering 
Course  for  Chemical  Laboratory.  Herbert  Lang- 
lois,  2414  Cleveland  Ave.,  Everett,  Wash.  

For  Sale— Steel  Radio  Tower,  115  ft.  high.  A 
bargain.    W.  Turnor  Lewis,  Racine,  Wis.  

Sell.  Set  of  Ford  Spark  Coils,  $7.50.  Extension 
Desk  Phone,  $6.  2000  ohm  Receivers,  $2.  Phillip 
Stout,  1621  Riverside  Drive,  Knoxville,  Tenn. 
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Business  Opportunities. 

Start  a  Profitable  Business  manufacturing 
"Puffed  Crisp."  Delicious  confection.  Whirl- 
wind money-maker.  Machine,  Instructions  com- 
plete $6.50.  Samples  10c.  Bestever  Products  Co., 
2426-PE-8  Polk  St.,  Chicago.  

$30  a  Week.  Evenings  I  made  it  with  a  small 
Mail  Order  Business;  continued  my  regular  job 
daytime.  Free  Booklet  Tells  How,  2c  postage. 
Albert  W.  Scott,  Cohoes,  N.  V.  

Enter  a  New  Business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address 
Stephenson  Laboratory,  18  Back  Bay,  Boston, 
Mass.  

Anyone  Interested  in  making  $100.00  month  in 
spare  time  at  home?  Send  25c.  (coin).  L.  Stutz, 
Middletown,  Md.  

$1  Does  It.  Bank  references  furnished.  Inves- 
tigate us  thoroughly,  that's  all  we  ask.  Results 
count.  Our  plan  $1  down,  $2  monthly  few  months 
gives  you  Warranty  Deed  to  land.  May  pay 
profits  $200  or  more  monthly.  Maps,  reports, 
established  facts  free.  Address  Sourlake  Texas 
Oil  Co.,  867  De  Menil,  St.  Louis,  Mo.  

Build  Up  an  Income  in  Oil.  Others  are  doing 
it— Why  not  you?  Today  is  the  opportunity. 
Join  our  easy  monthly  payment  plan  now— it 
may  mean  hundreds  in  profits.  Write  for  in- 
formation. National  Oil  Drilling  Co.,  Dept.  K, 
Houston,  Texas.  

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.    Metz,  313  East  89,  New  York. 

Manufacturers  of  Electric  Vibrators  and  Hair- 
dryers ar«  requested  to  send  us  price  lists  at 
once  and  conditions  of  payment  and  delivery.  I. 
Calvete,  Ltd.,  46,  Newman  Street,  Oxford  Street, 
London,  W.  I.  England.  

We  Write  Ads.  that  pull.  Send  outline  for 
advice.  Sales  Letter  $2.  Jacobus  Advertising 
Service,  1073  Sanford  Ave.,  Irvington,  N.  J.  

Victory.  Mechanical  Toy  Soldier  window  at- 
traction. 30  inches  high.  Salutes,  turns  head, 
points  with  finger,  etc.,  as  set.  Well  made, 
nicely  dressed  officers,  privates,  Uncle  Sam,  etc. 
Electrically  operated.  Does  some  stunt  every 
half  minute  or  oftener  as  set  and  will  salute 
soldier  and  pay  no  attention  to  other  if  de- 
sired. Representative  wanted  in  each  city  and 
town.  Write  for  prices.  The  John  M.  Biggs  Co., 
Box  324,  Chattanooga,  Tenn.  

We  will  start  you  in  the  cleaning  and  dyeing 
business;  little  capital  needed;  big  profits.  Write 
for  booklet.  The  Ben-Vonde  System,  Dept.  H, 
Charlotte,  N.  C.  

Open  for  proposition.  R.  A.  Holmes,  1934 
Edmondson  Avenue,  Baltimore,  Maryland.  

Break  Into  the  Newspaper  Game  as  corre- 
spondent or  city  reporter.  Our  correspondence 
course  indorsed  by  leading  editors.  We  give 
instruction  and  actual  experience  in  gathering 
and  writing  news.  Write  for  details.  American 
Institute  of  Journalism.  "A  Newspaper  School 
Run  by  Newspapermen."  Dept.  E,  22  Hawley 
St.,  Boston.  

Your  Money  Back  within  ten  days  if  not  satis- 
fied. Only  one  dollar  per  share  for  undivided 
interest  in  Sinking  Ship  Saver  Patent.  Two  full 
pages  illustrated  description  on  second  and  third 
pages,  news  section,  in  1918  June  issue  Illustrated 
World  and  first  full  page  July,  1918,  Popular 
Mechanics  Magazine.  Send  $10,  $25,  $50,  $100,  or 
$1000  for  as  many  shares  and  copy  of  patent. 
Inspect  them  and  if  not  satisfied  return  to  me 
within  ten  days  and  get  your  money  back.  C. 
Stewart  Henslee,  Inventor  and  Patentee,  Chatta- 
nooga, Tenn. 

Money-Making  Farms.  19  States.  $10  to  $100 
acre.  Stock,  tools,  crops,  often  included  to  settle 
quickly.  Write  for  big  illustrated  catalog.  E.  A. 
Strout  Farm  Agency,  150  E  C  Nassau  St.,  New 
York.   

The   Enricht  Chemical   Technical  Laboratories 

at  Farmingdale,  N.  Y.,  offer  their  services  to 
Manufacturers  in  Research  work  to  improve  and 
cheapen  their  output.  Terms  moderate.  Corre- 
spondence solicited.  Results  guaranteed  or  no 
charge. 

"Quick-Action  Advertising— How  It  Is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publishers.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  W.  39th  St., 
New  York. 
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Blue  Prints 


236  A.  C.  Motor  Connections,  2  to  12  poles, 
contains  54  single,  42  two  phase,  50  three  phase 
Star,  40  Delta,  12  Star-Delta.  Appendix  38, 
changes  o9  voltage,  phases,  speed,  cycles,  etc. 
Particulars  and  sample  free.  Charles  L.  Chitten- 
den, 811  West  18th  Street,  Kansas  City,  Missouri.  I 
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Motors,  Engines  &  Dynamos. 

Gas  Engines.  Marine,  stationary  and  cycle 
motors  for  bicycle  attachment,  rebuilt  and 
guaranteed.  Don't  fail  to  get  our  price  list  be- 
fore buying.  Prices  50%  lower  than  others. 
Write.  United  Motor  Repair  &  Supply  Company, 
305-309  Broadway,  New  York. 

Small  Motors  and  Generators  from  bankruptcy 
and  receivers'  sales.  Motors  for  all  phases  of 
current.  Immediate  delivery.  Less  than  one- 
half  regular  prices.  See  display  ad  on  page  2J9. 
Johnston.   West    End,    Pittsburgh,  Pa.  

Gasoline  Engine,  marine  or  stationary,  24 
horse.  Castings,  $8.  Speed  Lathe  complete, 
$2.75.  Send  12c  for  blueprints.  M.  &  J.  Specialty 
Co.,  252  Parke  St.,  Pontiac,  Mich. 
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Miscellaneous 


For  Sale.  Choice  Silver  Black  breeding  foxes. 
Reid  Bros.,  Bothwcll,  Out.,  Canada.  

Wanted.  Small  gasoline  and  steam  engines, 
small  lathes,  drill  presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good  ma- 
terial.    Johnston,  West  End,  Pittsburgh,  Pa. 

Here,  Boys!  Jersey  Skeeter,  flies  100  feet; 
see  our  ad  page  344.  Nifty  Novelty  &  Toy  Co., 
Newark,  N.  J. 

Mansfield's  Automatic  water  and  oil  finder  a 
proved  success,  silver  medal  awarded.  Particu- 
lars from  Edwin  A.  Mansfield  &  Co.,  94  Victoria 
Road,  New  Brighton,  England.  

Let  me  se,nd  you  a  harmless  and  agreeable 
recipe  to  stop  tne  odor  and  relieve  your  sore 
feet  for  one  dollar.  Guaranteed  or  money  re- 
funded. Louis  Burchard,  119  East  Vermijo  St., 
Colorado  Springs,  Colo. 

Breed  Canaries.     Profitable  pastime.  Particu- 
lars free.     Bird   Farm,  Lynnhaven,  Virginia. 
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Motion  Pictures. 


Electric  Arc  Generator  halves  expense.  Your 
engine  operates.  Easy  terms.  Hobart  Brothers, 
Troy.  Ohio.  

Photoplays  Wanted.  Big  prices  paid.  You  can 
write  them.  We  show  you  how.  Free  particu- 
lars.   Rex  Publishers,  Box  175,  E14,  Chicago. 
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News  Correspondents. 


Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 
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Song  Poems  Wanted. 


Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111.  

Write  the  Words  for  a  Song.   We  revise  poems, 
write  music  and    guarantee   to   secure  publica- 
tion.   Submit  poems  on  any  subject.  Broadway 
Studios,  197C  Fitzgerald  Bldg.,  New  York. 
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Stam  ps  &  Coins. 


Stamps — 12  different  from  warring  nations,  10c; 
10  different  foreign  coins,  15c;  10  Uruguay 
stamps,  ioc.  Lists  free.  Toledo  Stamp  Co., 
Toledo.  O.  

California  Gold.  Quarter  size,  27c;  Half  dollar 
size,  53c;  dollar  size,  $1.10;  large  cent,  1820,  and 
catalogue,  ioc.    Norman  Shultz,  Kings  City,  Mo. 

1844  cent,  Wc.  727  McClellan  Ave.,  Detroit, 
Mich.  

Stamps — 61  All  Different  Free.  Postage,  3c. 
Mention  paper.    Quaker  Stamp  Co..  Toledo,  O. 

100  Different  Stamps  12c;  200  ,  27c.  Michaels, 
5600  Prairie,  Chicago.  

Lusitania  Medals.  Exact  duplicates  of  German 
medal  celebrating  murder  of  innocents.  Ever- 
lasting proof  of  Hun's  damnable  duplicity.  50c 
each;  three  for  $1.00;  $3.00  per  dozen.  C.  E. 
Mahood,  Warren,  Pa.  

Best  One  Cent  Approvals  in  America.  F.  P. 
Hand,  n  17  So.  60th  St.,  Philadelphia,  Pa.  

Rare  Coin  Over  100  Years  Old,  12c.  Bohn, 
Crafton,  Pa.  

Approval  Applicants,  65  different  stamps  Free. 
Reference — 5  cents.  Harfand  Burgett,  419  Spring 
St.,  Lima,  Ohio. 
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Old  Money  Wanted. 


We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  ioc.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  no,  Le  Roy,  N.  Y. 
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Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School — est.  45 
years.  Catalog  free.  Dodges  Institute,  7th  St., 
Valparaiso,  Ind. 
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Cameras,  Supplies — Photo  Developing. 


Clean,   Neat,   Perfect   Kodak    Finishing   at  the 

lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich 

For  15c  we  will  develop  and  furnish  prints 
from  one,  six  or  eight  exposure  film  or  enlarge- 
ment 8x10,  your  favorite  negative,  20c  to  show 
quality  and  service.  Associated  Photo  Company, 
Sta.  A  12,  Cincinnati,  Ohio. 

Mail  us  15c  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives, 
any  size,  and  15c  for  six  prints.  Or  send  35c  for 
one  8  x  10  mounted  enlargement.  Prompt,  per- 
fect service.  Roanoke  Photo  Finishing  Co.,  255 
Bell  Ave.,  Roanoke,  Va. 
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Health. 


Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed.  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F, 
New  York. 

Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedy  sent  on  trial.  Superba  Co  , 
SA,  Baltimore.  Md. 

Tobacco,  Cigarette  Habit  Quickly  Overcome. 
Eniram   Remedy   Co.,   Anderson,  Ind.  

Pyorrhea.  H.  E.  Kelty,  D.D.S.,  M.D.,  pyor- 
rhea specialist  for  15  years,  has  developed  a  suc- 
cessful home  treatemnt  for  pyorrhea.  Purifying, 
healing,  preventative.  Full  month's  treatment 
and  booklet  $1.  Circular  free.  Dr.  H.  E.  Kelty, 
106  Gladwin  Ave.,  Leonia,  N.  J. 
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Chemicals. 


Chemicals  in  Sets,  $13.50  to  $54.25.  Apparatus 
in  sets,  $11.75  to  $55.  Write  frr  particulars. 
Ziegler  Experimental  Laboratory,  Rochester,  N.Y. 

Chemicals.  Special,  35  different  chemicals,  one 
ounce  of  each,  including  mercury,  acids,  etc. 
Sent  express  prepaid  $2.50.  Jos.  Simpson,  3880 
Windsor  Place,  St.  Louis,  Mo. 

Amateurs  and  Experimenters — We  can  supply 
you  with  any  chemicals  and  apparatus  at  the 
lowest  prices.  Write  for  our  price  list.  Jos. 
Simpson,  3880  Windsor  PI.,  St.  Louis,  Mo. 

Chemists.  Send  75c  for  a  complete  set  of  150 
labels  for  your  chemicals.  Reginald  Pitts,  103 
Third  St..  Hanover,  Pa.  

Standard  Chemicals  and  laboratory  apparatus, 
cheap  and  reliable.  July  list  and  10  formulae  6c. 
1'rane,  Eureka,  111. 

Potassium  Sulphocyanide  C.  P.  at  50c  per  oz., 
postpaid.  Ziegler  Experimental  Laboratory, 
Rochester,  N.  Y. 

aiMuuiuircmiMmiiiiiiiniiiiiiM 

Electrical  Supplies  &  Appliances. 

Castings,  Blueprints,  Engines— Gas  and  Steam, 
Ms  H.P.  up.  Gears,  Pulleys,  Pumps,  Fittings, 
Small  Boilers.  Complete  circulars  for  stamp. 
Latest  models.  Universal  Gas  Motor  Co.,  364 
Monadnock    Block,  Chicago. 

Obtain  a  Vial  of  Radium  to  complete  your  out- 
fit. Used  for  illuminating  light  bulbs,  keyholes, 
watch  dials,  etc.  Price  1.00.  Address  G.  Ray- 
mond  Laboratories,  298  Broadway,  N.  Y.  C. 

Motor  Connections.  See  ad  under  "Blue- 
prints."     Charles  Chittenden.  

Magnets:  Large  Horseshoe  Magnets.  Will 
lift  12  lbs.  Mail  $1,  stamps  or  Money  Order. 
Parcel  Post  Prepaid  to  all  parts  of  U.  S.  or 
Canada.  West  Side  Novelty  Co.,  Drawer  No.  8 
Wabash  P.  P.,  Pittsburgh,  Pa.  

Battery  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio.  

Storage  Batteries  charged  by  alternating  cur- 
rent. Inexpensive,  Simple  and  Efficient;  In- 
structions and  Print  $1.  K.  &  S.  Engineering, 
Box  124,  Sewickley,  Pa. 

Electrical  Workers  and  all  others  who  are  in- 
terested in  Electrical  Work  in  the  Reconstruc- 
tion that  is  taking  place.  To  send  us  their  name 
and  receive  descriptive  literature  of  our  Modern 
Blue  Print  Chart  Method  of  Electrical  Wiring. 
Souvenir  information  card  included.  Electrical 
Wiring  Diagram  Co.,  Box  C.  173,  Altoona,  Pa. 

"Danditoy"  Transformers,  2I^-27T4  volts,  $2.98. 
Description  sent.    Eagleco,  Darien,  Conn. 

For  Sale — 2,000  Standard  Signal  Corps  Audion 
B.  Batteries,  Type  BA-2,  each  22  volts,  50c  each 
while  they  last,  postage  extra,  1  lb.  Herman 
Silber,  164  Ross  St..  Brooklyn,  N.  Y.  

Lava  Insulation  is  not  molded  but  individually 
sawn,  lathe  turned,  milled,  drilled,  threaded.  No 
limitation  on  form,  only  on  size.  Kilned  at  two 
thousand  degrees.  Hard,  strong,  accurate,  fire, 
acid  proof.  Ask  for  book.  American  Lava  Insu- 
lator Company,  Chattanooga,  Tenn. 
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For  Inventors. 

Inventors  join  National  Institute  of  Inventors, 
1 18  Fulton  St.,  New  York  City;  membership  so- 
ciety 1,900  strong;  will  help  protect,  develop, 
finance  and  market  your  invention.  Absolutely 
no  charge.    Write  for  booklet.  

"Sell  or  Finance  Inventions."  Read  Money 
Talks  Magazine.  Send  for  free  sample  copy. 
70-B   Park  Place,   Newark,  New  Jersey. 

Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,  D.  C.  

Inventors.  Protect  yourselves.  Record  your 
idea  before  exposing  it  to  anyone,  even  to  me. 
Paul  Klein,  M.E.,  Consulting  Engineer,  Regis- 
tered  Patent  Attorney,  21  Park  Row,  New  York. 

We  manufacture  Patents,  Stampings,  Arma- 
ture Discs.  Write  us.  C.  C.  Elsener  Mfg.  Co., 
Harvey,  111.  

600  Mechanical  Movements,  also  illustrations 
and  explanations  of  50  perpetual  motions.  My 
book,  Inventors'  Universal  Educator,  4th  edition, 
tells  how  to  procure  and  sell  a  patent  for  your 
new  invention.  Government  and  other  costs. 
Covers  the  matter  from  A  to  Z.  140  pages  ele- 
gantly bound.  Contains  noted  Court  decisions 
on  Patent  cases.  Mechanical  Movements  greatly 
assist  inventors — suggest  new  ideas  that  might 
prove  of  great  aid  in  perfecting  inventions.  Tells 
how  to  select  an  attorney.  Has  valuable  informa- 
tion regarding  Patent  Sharks,  Selling  Agents 
and  Brokers.  Price  $1.  Postage  free.  Fred  G. 
Dieterich,  603  Ouray  Bldg.,  Washington,  D.  C. 

Patent  Drawings  $2.00  the  sheet.  Applications 
$10.00.  12-16  inch  tracings  $3.00.  Edw.  F.  Dowis, 
Huntington,  W.  Va. 
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Patent  Attorneys. 


Inventors.  Send  sketch  of  your  invention  for 
advice  regarding  patent  protection.  Twenty 
years'  experience.  Handbook  on  patents  sent 
free.  Talbert  &  Talbert,  Patent  Lawyers,  4822 
Talbert  Bldg.,  Washington,  D.  C.  

Patents  Procured,  Trade  Marks  Registered.  A 
comprehensive,  experienced,  prompt  service  for 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for 
disclosing  idea  free  on  request.  Richard  B.  Owen 
130  Owen  Bldg.,  Washington,  D.  C,  or  2278-T 
Woolworth  Bldg.,  New  York.  

John  M.  McLachlen,  Atty.  at  Law,  Patents, 
Trade  Marks,  Copyrights,  410  McLachlen  Bldg., 
Washington,  D.  C.  

M.  F.  Miller,  Ouray  Building,  Washington, 
D.  C,  Patent  Attorney,  Mechanical  and  Elec- 
trical Expert.  Best  quality  of  work  and  results. 
Moderate  charges.    Advice  free.  

Patents  promptly  procured  by  personal  expert 
service.  Information  on  request.  James  D. 
Lyles.  Washington,  D.  C.  

Patent  Attorney.  Electrical  engineer,  mechani- 
cal expert;  thorough  personal  service.  Frank 
Ledermann,  21  Park  Row,  New  York. 

Patent  Your  Own  Inventions.  Save  attorney's 
fees;  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Bldg.,  New 
York  City.  

Patents — My  fee  payable  in  monthly  install- 
ments. Send  sketch  for  advice.  Booklet  free. 
Frank  Fuller,  Washington,  P.  C.  

Inventors'  Adviser.  Sent  free  on  request.  Wm. 
C.  Linton,  918  F  St.,  N.W.,  Washington,  D.  C, 
363  University   St,  Montreal,  Canada.  

Millions  Spent  Annually  for  Ideas!  Hundreds 
now  wanted!  Patent  yours  and  profit!  WTrite 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  212  Patent  Dept.,  American  In- 
dustries, Inc.,  Washington,  D.  C. 
DilllllllllllllllllllllllillllllllllllllllllllllllllllllltllllH 

Printing. 


Printing?  We  do  it  right  and  at  reasonable 
prices.  Write  for  quotation  and  samples.  Parcel 
Post  Printery,  Dept.  A.  Kinmundy,  111.  

100  Bond  Letterheads  and  Envelopes,  $1.25 
Postpaid.     Garland  Miller.  Trimble,  Ohio.  

100  Engraved  style  visiting  cards,  50c;  100 
emblem  cards,  70c.  H.  Gregory,  Warwick,  N.  Y. 
QIIIIUIIIIllinillllllllllllllllllllHlllllllIlM 

Phonographs  and  Supplies. 


Don't  destroy  worn  Phonograph  records.  Send 
$1  for  bottle  of  Record  Renewer.  Treats  50  rec- 
ords. Reduces  scratching,  revives  tone.  Cleans 
polishes  and  preserves  record.  Record  Chemical 
Co.,  West  Mansfield.  Ohio.  

Build  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind.  

Make  Your  Own  Phonograph.  Particulars  free. 
DeSelO-PhonE,  P.  O.  Box  -20,  Attica,  Indiana. 

Build  Your  Own  Phonograph  and  manufacture 
them  for  profit.  Drawing  instructions,  parts, 
price  list,  blueprints,  etc.,  complete,  sent  free 
upon  request.  Write  today.  Associated  Phono- 
graph Co.,  Dept.  E-i,  Cincinnati,  Ohio. 


limilI[!ll!llll!llllll!limil!lll!l!!llll!!!IOI»!n 

Patents  for  Sale. 

My  Patent,  Window-Shades-Operating-Levers, 
for  sale  outright.  Operates  window  shades  elec- 
trically.    William  Lee,  3327  Ave.  L,  Galveston, 

Texas. 

UlllfilliinjlllllllllllilllllllillliP 

Personal. 


Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results.  Intensely  interesting  booklet 
free.    Winslow  H.  Chase,  Washington,  D.  C. 

MiiiiOiuiiiiiiiiiiiiiiiiiiiiiHiiiiiy 

Tricks,  Puzzles  and  Games. 


Tricks,  Puzzles,  Jokes,  toys,  games,  novelties, 
doll  and  cane  racks,  plays,  wigs,  stage  sup- 
plies, escapes  and  illusions.  Large  1917  cata- 
logue free.  Oakes  Magical  Co.  Dept.  549,  Osh- 
kosh.  Wis. 

Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,  New  York  City. 

Black  Art  Hindoo  experiments.  1919  edition, 
25c.  Invisible  ink.  Free  trick.  Catalogue  each 
order.    Lindhorst  Magic  X  Shop,  St.  Louis. 

Magic — Card  Tricks.  Sensational  escapes,  jokes, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  204,  Berlin,  Wis. 

Stage  Tricks  with  500  Illustrations.  Catalog 
15c.  Small  catalog  free.  Hornmann  Magic  Com- 
pany,  304  West  34th  St.,  New  York.  

All  Magicians  are  reading  the  leading  magical 
magazine.  You'll  like  it,  too!  Send  25c.  for 
three  months'  trial.  Sample  copy,  10c;  one  year 
$1.  The  Eagle  Magician,  Dept.  EE,  Minneapolis, 
Minn. 
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Instruction 


Wellington  Laboratories  announce  Radio  Ser- 
vice Department.  All  Wireless  questions  thor- 
oughly considered  and  answered:  25  cents  and 
postage  each.  Radio  formulas  and  diagrams:  50 
cents  upward.  194  Verona  Avenue,  Newark,  New 
Jersey.  

Make  Patent  Drawings.  Big  demand;  big  pay. 
Complete  instruction  book  only  $1.  Patent 
Drafting  Syndicate,  Post  Box  858,  Schenectady, 
N.  Y.  

Make  Dry  Batteries.  Simple,  practical  instruc- 
tions, with  blue  print,  55c.  Derigo  Sales  Com- 
pany, Bath,  Maine. 

Stuck?  What  is  it?  A  question,  problem  or 
experiment  in  physics,  chemistry,  biology,  elec- 
tricity, mathematics,  radio,  X-Ray,  etc.  Prompt 
and  accurate  information  furnished  by  us.  En- 
close 25c  to  cover  expenses.  Address  Associa- 
tion Amateur  Scientists  Bureau  of  Technical  In- 
formation, 225  Lynch  Street,  Brooklyn,  N.  Y. 

Attention!  Improve  your  handwriting!  Easy 
mail  lessons.  Write  today.  C.  G.  Prince,  130  W. 
104th  St.,  New  York. 

Li  iru  iinxuxuti  n  1 1  [tu  iutilllij  uiuilujilii  ititniiiiiniiiEttdiiiuiiiuimiiiiiiniiiiinjiiiuiiiiiiEiiiiiiiiiiiiiiiLUiiiiiiirn 
W  ireless. 


Wireless  Coils — Transformer  and  Spark  Coil 
Secondaries,  Induction,  Tuning  and  Loose 
Coupler  Coils  wound  to  order  by  machinery. 
Also  Model  Building  for  inventors.  R.  D.  Wylie, 
No.  7  Oregon  Yacht  Club,  Milwaukie,  Oregon. 

Amateurs!  Receiving  instruments  made  to 
order.  Loading  Inductances,  Loose  Couplers  and 
Tuners  a  specialty.  Southern  Wireless  Co.,  801 
Silver  Ave.,  Greensboro,  N.  C. 

Radio  Apparatus  of  Quality.  Manufactured  to 
your  own  specifications.  Radio  Engineering 
Company,  Baltimore,  Md. 

Primaries  and  Secondaries  for  loose  couplers 
$2.50  per  set.  Complete  instrument  $4.50.  Coil 
for  tuner  $1.50.  Complete  $2.50.  Goods  prepaid. 
Leon  Pennell,  75  Ellsworth  St.,  Brockton,  Mass. 

Men — Learn  Wireless  in  Ten  Weeks.  Thou- 
sands of  positions  now  opening  for  men  and 
boys  qualified  as  radio  operators,  electricians, 
mechanics,  inspectors  and  draftsmen.  Beginner 
operators  now  averaging  $150  per  month;  no 
previous  experience  or  wireless  education  neces- 
sary to  enter.  Opportunity  to  travel  and  see  the 
world.  Oldest  and  largest  radio  school  in  Amer- 
ica; established  1914.  We  train  you  through  our 
correspondence  course  or  at  our  local  school  to 
qualify  for  official  license  and  help  you  secure  a 
position  on  land,  sea  or  aerial  mail.  Wireless 
outfit  free  for  home  practice.  Free  catalogue  on 
request.  National  Radio  Institute,  Dept.  89, 
14th  and  You  Sts.,  Washington,  D.  C.  

Experimenters — Special  gray  seamless  card- 
board tubing,  5"  and  5M"  diameter,  25c  per  foot. 
Postage  extra.  Send  stamp  for  complete  price 
list.    Maier  &  Co.,  335  East  93rd  St.,  New  York. 

Sale  of  Multi-Audi-Fone  radio  telephone  trans- 
mitters. 3  ampere,  $6.00;  2  ampere,  $4.00.  Limited 
quantity.  Order  now.  Satisfaction  guaranteed. 
Modern  Radio  Equipment  Company,  Elizabeth, 
N.  J.  

Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts,  send  2C  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 
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Books. 

Twelve  Easy  Wireless  Lessons,  $.50.  Order 
yours  Now.  Stratton  Electric,  215  Federal 
Greenfield,  Mass.  

Books.  Osteopathic,  Chiropractic,  Sex,  etc. 
For  practitioners.  Circulars  sent.  Murray  Pub- 
lishers,  Elgin,  111. 

Dear  Reader.  If  Occult,  New-Thought  and  Scl- 
entitic  books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Messmerism,  Char- 
acter Reading,  Healing,  Mysticism  Success, 
Salesmanship,  Mechanics,  Entertainment,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa. 

Crucified  Anne  Cath.  Emmerich  and  visions, 
nativity,  Egypt,  Cana;  4  books,  20c.  Klein  Co., 
Brandon,  Minn. 

World-Romic  System.  Mastcrkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English  aviation  dictionary,  61c.  Languages, 
143  W.  47th  St.,  New  York.  

"Chicago  Mysteries"  Illustrated  Book,  25c. 
Catalogue,  2c.    Paul  Duff,  2713  Mozart,  Chicago, 


Nature  Laws  every  married  and  engaged  per- 
son should  know.  Two  volumes  complete,  50c. 
(No  stamps.)  Central  Company,  599  Ninth  Ave., 
New  York.  ' 

To  Get  Better  Pictures.  Read  the  amateur 
photographers'  weekly;  illustrated;  weekly  prize 
competitions;  print  criticisms;  many  unique  fea- 
tures; $1.50  per  year;  three  months'  trial  sub- 
scription 25c.  Abel  Publishing  Company,  401 
Caxton  Bldg.,  Cleveland,  O.   

Old  E.  E.  Back  Numbers.  We  have  some  valu- 
able old  E.  E.  back  numbers  on  hand  as  follows: 
1915 — Jan-,  Feb.,  March,  April,  May,  June,  July, 
Aug.,  Sept.,  Oct.,  Nov.,  Dec,  price  each  35c.  1916 
— Jan.,  Feb.,  March,  May,  June,  Nov.,  Dec,  price 
each  35c.  1917 — Jan.,  April,  May,  June,  Aug.,  Nov., 
Dec,  each  35c.  1918— March,  May,  June,  July, 
Aug-,  35c;  Sept.,  Oct.,  Dec,  each  20c.  1919 — Jan., 
Feb.,  Mar.,  Apr.,  May,  June,  July,  20c.  We  can 
fill  orders  at  once  upon  receipt  of  your  remit- 
tance and  if  you  have  not  these  numbers  already, 
now  is  your  chance  to  get  them,  as  they  prob- 
ably will  be  snapped  up  very  quickly.  Experi- 
menter Publishing  Co.,  233  Fulton  St.,  New  York 
City. 

II!!III!!1I!IIIIIIIIIIU!IIIIIIIIIIIII]IIIIII!IIIIIIIUIIIIIIIIII^ 

Formulas. 


Worth-while  Formulas— Egg  Substitute,  Or- 
angeade Powder,  Mechanics'  Soap.  Entire  collec- 
tion ioc.  Norman  M.  Ovri,  Dept.  3,  Hemet,  Cali- 
fornia. 

500  Formulas — Resilvering  Mirrors,  Renewing 
Dry  Batteries,  Luminous  Paint,  Mechanics' 
Soap,  25c.  Catalogue  2c.  Ideal,  5501-E  North 
Robey,  Chicago.  

Money  Making  Secrets,  5c  each.  Book  of 
twenty,  price  reduced  to  25c  E.  Forrest,  302 
Millman   St.,  Peoria,  111.  

500  Successful  money-making  formulas  and 
trade  secrets.  Postpaid  25c.  Charles  Dynes, 
Winchester,  Ind. 
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For  Men. 


Detectives  Earn  Big  Money.  Travel.  Great 
demand.  Experience  unnecessary.  We  train 
you.  Write  for  free  particulars.  American  De- 
tective System,  1968  Broadway,  N.  Y. 

Send  us  your  dull  razor  blades.  We  re-edge 
them  Good  as  New,  any  kind,  2}^c  each.  Prompt 
service  and  satisfaction  guaranteed.  Dealers 
wanted.  Keenedge  Company,  Inc.,  184  Washing- 
ton  St.,  Chicago,  111.  

Dredge's  Necktie  Valet  removes  wrinkles  (with- 
out ironing)  from  neckties.  Sample  25c.  Dept.  E, 
190  Pilgrim,  Highland  Park,  Mich. 

■nnramunnim^ 

For  the  Hair. 


I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growmg  results.  Will  send  box,  postpaid,  with 
recipe,  10c.  John  Hart  Brittain,  150  E.  32nd  St., 
BA-300,  New  York. 

nnnnn»i»M^ 

For  Advertisers. 


We  Write  Ads.  that  pull.  Send  outline  for 
advice.  Sales  letters  $2.  Jacobus  Advertising 
Service,  1073  Sanford  Ave.,  Irvington,  N.  J. 

Free  Advertising.  Send  dime  for  sample  copy 
of  The  Trading  Post,  and  details  of  free  adver- 
tising.    Trading  Post,  Box  24,  Hiram,  Ohio. 

"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  West  39th  St., 
New  York. 


Vou  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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GREATEST  TOY  SENSATION  OF  THE  DAY! 

FIGHTING  DREADNAUGHT 

SENSATIONALLY  REALISTIC  E 1 1 

gere  la  a  model  of 
ncle  Som'aJlarhting: 
monsters.  Eight 
biff  aruna*  each 
of  which  flashes,  at 
correct  intervals, 
from  twelve  to 
twenty  times.  Extra 
ammunition  always 
obtainable.  Abso- 
lutely harmless.    Can  be  operated  indoors  or  out  No» 

hnnl  Hflrfl'fl  vnur  chuooo  to  HOO  »  onttlosliip  in  actloo.  00' 
thi  bl-t . °t  I 1  I.T00  cno  OWN  the  ahlp  nnd  command  .be  Grin 
voursolfl  Uy  having  two  or  more  UuttlenMps,  you  con  nrrang 
fexOITlNa  NAVAL  BATTLES  In  -our  own  home.  Prlc*  < 
Warship  and  Ammunition,  15c,  three  for  Aoc.  or  a  fleet  of  1 
ehlpe  lor  91-50  poetpald.  Cxtr-  ammunition.  S  cents  nor  ok, 

MysteriousGhost 

This  In  rot a  pretty  object. 


TOOTH  ACHE  STOP 

B*e?  10  use 


1;  Slops  theTootb 

u«c%e  ■  little  In  hollow 
at  tooth;  Uto  «ch*  Slops  Instantlyi 
the  pasto  hardens,  forming  in  anti- 
septic Filling.  Absolutely  harmtces. 
Have  It  ready  for  tho  next  bad  at* 
tack.  2Bo  per  tub*,  postpaid,  jam 


"SAFETY  1st"  WHS 


.  iii... 


jokes.   The  Ghost 
displayed  In  a  perfcctl 
dark  place.  glows  with 


..  _  perfectly 
i/k  place,  glows  with  « 
lastly  eofd  bluish  radi 


thoai 


Price  only  IS  c 


1NKLESS  PEN 


WRITES  with  WATER  ".Jffl 

you  dip.  Makes  its  own  Ink.  Writ, 
fashionable    vii.lct  rotor.     Better  or 


vcraiblo  Holder  10  CENTS,  3  (or  £tk 

SIMPLEX 
TYPEWRITER 
ONLY  $2.50 

Cheap  But  Good. 
So  Simple  a  Child 

Can  Use  It. 
We  Guarantee  the 
Writing. 

Though  so  marvelousl? 


child  )u*t  able  f< 


tcglblo 


ly  deserves  Us  name  jait  l8^^ 

4?i.*"Tr.e'leIlcra  ot  tho  alphabet,  thi 
re  so  grouped  thai  tho  letters  tn"|91  u 

rritingand  a?  tho  end  of  each  fine  a  a 
rhkh  makes  a  click  and  forcea  tho  pi 
Ut,  ao  that  the  lines  are  all  an  equal  < 
sttof  writing.  Each  typewriter  gacke 


l>  Practical  Typowril 


lohnson  Smith  &  Co.,  Dept.  E  10,3224  N.  Hatsted  St.,  Chicago 


JIRT 
RING 


Wonderful  X-Ray  Tube 


Boys,  you  oan  have  Movies  at  your  own  homo  with  this  latest  model 

MOVING  PICTURE  MACHINE 


Use*  Standard 
Simply  turn  the  handle. 


PRICE  CooW  $2.65 


EM 


e  aa  the  larger  machine!.     Very  easily  managed. 

Good  Variety  of  Films  always  obtainable 

I  Postage  15c.  extra 
'  ,  Includlr.g  FHm._*  » 
Catra  Films,  I So  each  postpaid 

THIS  IS  A  GENUINE  MOVING  PICTURE  MACHINE 
and  the  motion  pictures  are  clear,  sharp  and  distinct 
The  Moving  Picture  Machine  Is  finely  constructed,  onf 
carefuily  put  together  by  skilled  workmen.  It  Is  made 
or  Russian  Metal,  has  a  beautiful  finish,  and  la  oper- 
ated by  a  finely  constructed  mechanism.  The  project- 
ing lenses  are  carefully  ground  and  adjusted,  triple 
polished,  standard  double  extra  reflector,  throwing  a 
ray  of  light  many  feet,  and  enlarging  the  picture  on 
the  screen  up  to  three  or  four  feet  In  area.  The 
light  la  produced  by  a  safety  carbide  generator, 
such  as  la  used  on  tho  largest  automobiles.  Th.9 
throws  a  dazzling  white  light  on  the  screen. 

It  Is  a  solidly  constructed  and  durable  Moving 
Picture  Machine.  Tho  mechanism  Is  exceedingly 
simple  and  Is  readily  operated  by  the  most  Inex- 
perienced. Tho  pictures  shown  by  this  marvelous 
Moving  Picture  Machine  are  not  tho  common, 
crude  and  lifeless  Magic  Lantern  variety,  but  are 
llfe-llko  photographic  reproductions  of  actual 
Rcenes.  places,  and  people  which  never  tire  Us 
audiences.  This  Movlnff  Picture  Machine  has 
caused  a  rousing  enthusiasm  wherever  It  was  used. 
JOHNSON  SMITH  &  CO. 

Dept.  E  10  3224  N.  HALSTED  ST. 

ANARCHIST  BOMBS 

-*■     aSN  Conalets  of  a  little  tdaflfi 

vial,  contaiDing  In  liquid 
."-—PA    form  a  chemical  which  will 
produce  a  most  horrible 
odor.    One  dropped  in  a 
room  full  of  people  will 
cause  more  consternation 
than  a  llmburgor  cheese. 
ThoemeU  will  entirely  dis- 
appear In  a  short  time._  3  Boxes  for.2i~ 
shipped  by  express  " 


eroe^y  ra[jld  and  absolute  .  .  . 
Is  only  $6,90,  ssnt  by  mall  postpaid  to  eny 


i  of  other  merchandise. 

INVISIBLE  INK 

Tho  moot  confide 


th  a  Dollar's 


CHICAGO 

ITCHING  POWDER 


vigorous  scratch,  then 

Gifn\"only"b"yTxpr"H9.M?M.^t  order  at 
Dollar's  worth  of  other  mcrchaouieo.) 


LOVE  LETTER  INK 

Writing  written  with  this  re- 
markable Ink  vanishes  en- 
tirely in  a  few  weeks  (sooner 
if  desired),  leaving  the  paper 
QUITE  BLANK.      I5c  p.  pd. 

Writl  rut 
ONLV  II 
"OOM; 


tssBSBEssassa?, 


MULTIPLYING  BILLIARD  BALLS  c°OD  tuCK  RING 


The  Best  Feat  of  Its  Kind 


fingers  and  a  second  hall  mil 
tenously  appears.  These  ai 
held  in  full  view  of  the  aud 
«-nco  by  the  tips  of  tho  finger 
even  while  being  placed  In  poi 


of  tho  left  r.  . 

"^imT" 


%>  fneeis  without  know,, 
Why-  Itli  most  amusing  * 
•Asrki 


Iff  where  there  !■  a  gathering  of  'people, 
ft  Is  the  gr«sf««t  Johs  out.  Pric*  12a  or  3 
ftr  JOo,  By  Express  Only 


these  bills  at  the  proper  time  and  peel- 
ing off  a  genuine  bill  or  two  from  the 
outside  of  the  roll,  the  effect  created 
will  be  found  to  be  all  that  can  be  de 
aired.  Prices,  psatpsld:  18  Bills  lOc, 
50  Bill!  25c,  125  for  50c.  or  53.60  thousand 


ROPE  SPLICING 

USEFUL  KNOTS.  HITCHES.  SPLICES,  ETC. 

Hgw  pifTerent  Knots  Are  Made  and  What  They  Are  Used 
Knots  to  Use  and  Knott  to  Avoid, 

A  most  practical  bandbooH  giving  complete  end  , 
simple  direction  for  auaklrrg  all  tbe  most  useful  t 
knots,  hitches,  rigging,  splices,  etc.  Over  100  illus* 
lratlOD.9.  All  about  wire  rope  attachments,  lashing,  j 
blocks,  tackles,  etc.  37  Her&Tdlc  Knots  SI  lustra  ted. 
Of  great  ralue  to  mechanics,  tlfSW.  C&mD$rB.  trOtU- 
meD.  Pries  20o  p.  pit.  — ~  ,*/ 
Johnson  Smith  «  Co?Vept. Erfy  CHICAGO 


LUMINOUS  PAINT 


Make  Your  Watches,  Clocks,  Etc., 

I  ty'sib!«  by  Night  Z3.„S«7 .Wi!SKK.%i.' 

,    tically  unobtainable  ercept  st  mn  eiorbitant  price,  we  have  at  las 
roceeeded  In  producing  this  remarkable  LUMINOUS  PAINT,  which,  applied  t 
s  of  wtrits  llg*>fc  rendering  It^st-feetl*  «lslbr 


watch  c 

buttons  _ . 
ather  article. 


Jjr  sny  article,  emit*  ran  < 
the  dork.  THI  DAAKKP.  THE  WIGHT.  THE 

-   ■       use.  Anyone-yoo  can  do  It.  „...„ 

clock  will  ensble  yoa  to  tell  thetime  by  night.  You 
r  switch  pistes  of  your  electric  lights,  match  boxes, 

»UWT  srtieiss  ;  make  your  own'  Luminous  Cruelflses.  Uminoi   

^2  -«_n  T1-/  romclent  to  cost  Beveral  email  artipJos  JM«  Z&t,  Xisrcer 
•tsesSOs  sod  El  postpaid.  Johns©*  Emit*  ty C«h, Ds*t. fi|  ^       V.         •  , 


._  Ilsht,  renderins  It  pert.  ,   

rORE  ■EILLtANT  IT  SHINES.  Quit« 
little  applied  to  tho  dial  of  your 
'     light.    You  can  eoat  tbe  push 
"i  boxes,  and  innumerable 
Luminous  Rosaries, 


MUSICAL  KAZOO 

With  tho  Musical  Kssso    ., .  ,  . 
ran  can,  without  previa  |f|  ;IiM  f 
ouM>rsclice  wbst  <       >        \:  ' 
tups  right. 
btf.lmlUte  * 
say  bird 
or  anhnsl, 
tistrpipe,  an; 

fitc.  No  holes  to  ftng«. .  .  ...... 
tself.  Produces  excellent  music. 
pot  blow  Into  It.  but  aing  speak,  laugh  or 
make  any  desired  imitation.  (Joed  with 
aotoniohinr  results  st  society  meetings, 
nome,  club  or  etaurch  entertainments, 
dances,  serenades,  picnics,  outings.1  ex- 
cursions. Just  the  thing  for  choruses  and 
shows,  bicycle  and  marching  clubs,  etc. 
Excellent  for  vocal  or  instrumental  ac- 
COjnpsniments,  either  witb_  or  without 


MAGIC  FLUTE 


Wonderful.,  Sweet 
Toned  and  Musical 


church  hymn— in  foci 

 'c  can  be  played  ui 

 without  practice, 

self-ploying  inacrumcr 
with  a  piano  accompanir 
other  musical  Instrument, 

charming.  Full  printed  Ini  .... 

playing  sent  with  each  Instrument, 


strains  of 

any  class  of 
the  Humana. 
It  is  almost  i 
When  ptayet 


or  musical  fnstranients.  rrlcf  15co.  nd, 

All  the  Latest  Surprising  and  Joke  Novelties 


— -r  fUror  (very  forrnldabte)  .  — ^ 

Bobber  Dagger  (sensatJonoiJ  .  .  tOv 

window  Smashers  (great  Joke)  .  2&a 

Lookbackroscope  (see  behind  yoa>  16c 

Crest  Hind  Reading  Mystery  Cda.  10c 

fftiuraton's  MysterTooa. Trick  Cda.  10c 
fWbsJng  Boosters,  pair 


X  Ray  Novel 
Trlek  Pencil  , 
Robber  Tacks  (i 
Mesmerized  Pei 


Magic  Mirror  (take 
Magic  Plate  Lifter 
Imitation  GoldTeel 


,  lOe.    £2  different,  fl 


LOADED  CIGARETTES 

»  O  d«-.n-    CISar.lt«s.  M 


Johnson  Smith  A  Co.,  Dept.  C |  [ 


POSTPAID.  JOHNSON  SMI 


THE  "LITTLE  GIANT 


TYPEWRITER 

A  First  Class 
Writing 
Machine 
Sor  SI. 25 


"The  Baby" 


A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 

Maasuret  but 
4  1  i  Inches  >on| 


Tahtt  reau'ar 
22  cahbrs 
o  art  rid  go  • 

The  new  Baby  Doubt*  Actios  HsmmsrlSSS  Ravolvsr  tisa  be> 

Hl.l^nh'ih..  .,:„,.T.M.,i  1 1 '  u '  ■  1 1  '■  'i  ,'.(  etilei.n'cy1  aVi' 
mo,  yet  In  ju..(  an  HUtIivo  nr.. J  b.ti       ul.l.-  o„  th.i  tr- 
n  buy.    Evi-ry  lady  ol.oul.1  h.iv..  n  r.-v.,li,...r  nn<J  eh'.ul.J 


ii  urnl  ladi.'i 


poor  tin  agnlnut 


an  idea  of  lis  appearance.  I 
Hfhlv  appreciated.  Tl,.,  onmgrnlion  iJH..| 
rfrl'ltio  i.l.'L-in.iil.ln  (,r.t  u.  Ii.ro    or   you  n 


S"5 

i  *  col* 


S  WATCH  CAMERA 

The  most  wonderful  and  In* 
Oenloua  Camera  made 

It  is  but  little  larger  than  E 
-atch.  which  It  closely  re* 
eembles.  You  can  carry 
the  Capo  obout  in  your 
pocket  and  take  pic- 
tures without  any  oae 
being  the  wiser. 

One  Cent  a  Picture 

Tho  Expo  loods  ^n  daylight 


the  Rapid  I 

located.  The  photos  (5/E 
be  ealarged  to  any  size. 


Endorsed  by  amateurs  and  professionals  the  world  ov. 
printing  and  developing  of  films  just  the  name  as  ordini 
the  police,  newspaper  reporters,  detectives,  and  t"" 
beats  have  been  secured .  with  the  Watch  Comer 


SeXi 


Expo  Watch  Camera  ff- A  c  ft   F1LM1  10  Eidsturu  15c,  25  EiDDiurH,  25l 
Poslago  10c  ArifsKini      tftCaWV  Ulthir  PocVel  Carrying  Cats.  350 

Johnson  Smith  &.  Co.,  Dept.  El 0t 3224  N.  HaUted  St..  Chicago 


BOYS! 


Would 
you  like 
to  earn 
one  of 


FREE! 


SERPENT'S  EGGS 

Each  box  contains  12  Egrgrs. 
which  are  no  larger  that) 
a  grain  of  oats. 
When  Ut  with  a 
match,  however, 
each  one  gradu- 
ally hatches  itself  into  a  Snake  several 
feet  long,  which  curls  and  twists  about 
in  a  most  lifelike  manner.  Price  per 
box  I0o»  postpaid*  a  •Jetweeo  Smith  4  Co. 

CIGARETTE,  ROLLER 

Very  neat 
and  hand;, 
Weighs  less 
than  a  quarter 
of  an  ounce. 
It  makes  bet. 
jter  cigarettes 
than  yon  can 
fcoy  and  makes 
them  easily  and  qnlcVly*.  You  can  use 
just  the  tobacco  you  prefer  and  thus  have 
uicer  "smokes'*  than  ready  made,  and 
more  of  them  besides  saving  about  half  of 
your  money.  Just  try  one  and  make  your 
ciparettes  inst  to  your  own  likinp;.  Price 
only  10c  or  3  for  25c  postpaid,  with  full 
instructions  for  use.      JOHIBOH  SMITH  4  CO. 


e  of  a  fifty  or  seventy-nvo  dollar  macnloS. 
nfidently  recommend  our  Little  CLmt.  It  is  etrongl, 
nple  in  construction,  so  that  any  one  can  quickly  learn 
nnd  write  as  rapidly  as  ihey  would  with  pen  and  Inn.  1 
the  alphabet  moat  frequent  y  used  being  eo  grouped  as 
e  to  write  rapidly,  the  numerals.  1  to  10.  and  the  p> 
iri-s  beinir  together.  With  thi9  machine  you  con  Bend 
rl  tvpewri  ten  love  letters,  address  envelopes,  make  out 
almost  any  kind  of  word  not  requiring  a  lariro  expensivi 
ith  each  tvnewriter  we  send  a  tube  of  ink  nnd  full  print. 

.  Price  cornptete  IUS  by  n 


MYSTIC  i  SKELETON 

A  Jointed  flgrrrft  of  a  atteletot* 
14  Inches  in  height,  will  donca 
to  music  and  perform  various 

the  operator  may  bo  any  Ata. 
tan ce  from  it.  The  figure 
be  examined  by  the  spectators. 

When  handed  back  to  tho 
Operator  it  ia pimply  placed  on 

eeemiiurlv^ become  endowed  w-ii 

down,  stand  up.  dance,  etc.  W 
with  each  Skeleton,  hy  the  Old  

ce»4iJj  tuafce  itportwrn.  aop  os»tpsi<i. 

MIDGET  ILLUSTRATED  BIBLE 

A  firtat  Curiosity 

The  Smallest 
01bl«  lo  tba  World 

Tbe  Midget  Bible  la 
a  perfect  gem,  and  a 


of  «r 


these  magnificentBi  cy- 
cles absolutely  without 
costing  you  one  cent? 

HUNDREDS  Of  OTHER  EXPENSIVE  PRESENTS  ALSO  GIVEN 

We  have  :ccured  an  Tnormous  quantity  of  very  beautiful  colored  pictures,  con- 
sisting of  art,  floral,  landscape,  religious,  patriotic,  etc*,  and  are  poinR  tr.  sell  them  a' 
less  than  hall  their  value.  Many  stores  would  charge  from  25  to  50  cents  eadl  Utt 
ihem,  but  a  very  fortunate  purchase  permits  us  lo  sell  them  at  the  astonishingly  low 
price  of  10  cents  each,  at  which  price  they  are  irresistible,  and  will  certainly  go  fasl 
1  Now  all  you  have  to  do  is  to  send  us  your  name  and  address  and  we  will  sen.) 
you  2S  of  these  beautiful  pictures,  without  any  charge  whatsoever  These  pictures 
you  are  to  sell  at  10  cents  each.  When  sold,  send  us  (he  money,  and  we  will  send 
you  poods  OF  YOUR  OWN  SELECTION  from  our  300  page  catalog  to  the  value 
of  $2.50,  Remember,  you  get  these  goods  as  a  premium  for  selling  the  pictures  and 
sending  us  (he  money.  You  don't  have  to  pay  a  cent  for  them  Many  of  our  agenis 
have  sold  the  whole  2S  pictures  in  one  day.  some  have  sold  them  in  the  evening. 
One  agent  sold  sit  on  the  way  home  from  the  post  office,  another  sold  some  before 
he  got  out  of  the  post  office.  Another  agent  sold  the  entire  loi  in  one  house  People 
are  wild  to  get  these  pictures  cn-re  they  sec  them,  and  you  will  have  no  difficulty  in 
disposing  of  them  if  you  will  only  show  them. 

Remember,  you  have  our  entire  catalog  lo  select  your  premiums  from,  and  there 
are  hundreds  of  presents  such  as  Air  Rjfles,  Guns,  Moving  Picture  Machines,  Musical 
Instruments.  Cameras,  Printing  Presses,  Typewriters,  Books,  Puzzles,  Games,  Tricks. 
Toys  and  Novelties,  rubber  stamps,  household  labor-saving  devices,  etc.,  and  we  are 
sure  you  would  like  to  gel  many  of  them,  especially  if  you  can  do  so  without  hav- 
ing lo  pay  any  money  for  them. 

By  continuing  the  sale  of  our  pictures  you  can  earn  the  magnificent  Bicycle  illus- 
trated. We  will  give  you  presents  of  equal  value  to  the  pictures  you  sell.  Send  in 
your  application  at  once,  and  we  will  send  you  (he  first  loi  of  pictures  immediately, 
accompanied  by  our  big  catalog  of  over  a  thousand  different  articles  to  select  your 
premiums  from.    You  don't  have  to  send  any  money.    We  trust  you  absolutely 

JOHNSON  SMITH  &  CO  ,  Ptpt.  %  10,  322.4  N,  Halsted  St.,  CHICAGO 


.  Of  I 


, ...  TWO  HUN- 

   DRED  AND  FIFTY 

PAGES  of  the  NEW  TESTAMENT,  profusely  IIIub 
trsted.  This  little  Bible  is  a  wonder,  it  Is  said  tr 
bring  good  IqcJc  to  the  owner.  Must  bo  aeen  to  be 
appreciated.  Pries,  only  12  cants,  three  Bible*  foi 
SO  castas  en*  dozen  Biotas  for  S1.00  or  lOO  for 
S0.OO,  Good  money  coo  be  made  selling  these  Midget 
Bibles  amongst  friends,  church  acquaintances,  San  dm 
Wlioals,  bsMsrs,  etc.  Send  for  a  few  and  try  It* 


The  CONJURER'S  CASKETS- 

tossrstaa  and  Dlnxllnt  for  a  Number  at  Mysttrloat  Trlek*  , 
CoM(b  lor  an  Entire  Evening'*  Enlertilajanl .  eOe 


ANYONE  CAN  DO  THEM 

ft  Is  (Treat  fan  mystifying  your  friends.  Get  this  Conjurer's  Call* 
Inet.  and  you  will  be  the  cleverest  fellow  in  your  district.  It  con- 
tains  tbe  apparatus  for  seven  first-rate  tricks,  including  The  Disap- 
pearing Rose,  that,  when  placed  on  Ihe  lapel  of  your  coat,  vanishes 
from  sight  at  will;  the  Magic  Vaso  and  Ball  Trick  (a  Wooden  Ball  is 
placed  tnsido,  and  upon  replacing  the  lid  has  disappeared  and  is 
found  in  someone  else's  pocket):  The  Magic  Na<l  with  which  yo<i  can 
cut  ^oar  finger  almost  in  two;  the  Wonderful  Card  Tri 


placed  In  an  envelopo,  and  when  opened  an  entirely  differ-       "  "  "  '^^^^^•^■^'^■■^■■a** 

•Itogctheria  found); .The  Disappearing  Coin  Box  (a  coin  is  pTaeed  In  the  little  wooden  barreT.  tUld, 
ned  ncnin.  Is  found  lo  have  vomshed  entirely,  or  can  be  man.,  tn  rhmnirr.  intn  n  rnin  nf  nnnihnr  Hi> 

in  isedrop^ed 

iffflS"  ~ 


Mesmerised  Penny    . 

le,  cheek,  wall,  clothing,  etc.) ;  The  Gla> 


scribed  above  wo  send  full  print 
form  all  the  tricks  to  the  great  £ 
with  this  Cabinet  of  Tricks  in  hi 
magicinns.  Besides  the  trii " 
explained  with  fol"  " 


Through  a  'i 
etc.  Weal 
Inga  Woma 


defies  the 
^lass  Goble- 

ructions  for  performing  each  trick7  so  that 

eat  of  their  friends  or  tbe  public.    Any  boy  of  ordinary  intelliD_.__ 

d  in  the  Cabinet,  fSsre  are  l^er^^fivo  other  f  cabs  and  fifnafoBB  f alii 
•  for  which  yon  can  easily  make  or  procure  the  neceosary  apparatus 
k  of  Cards.  The  Drawn  Card,  The  Hat  Trick,  To  Knock  a  Tumblei 
Two,  To  Find  tho  Number  Thought  of.  Mysterious  Wedding  Ring 
follows;  Tho  Act  of  C  re  mat 
with  an  article,  pi 


I  printed  inatructin 
1  are  The  Mouse  in  a  P 
ible.  One  Cent  Rubbed  i..™  .  - 
)  send  the  Bocrct  of  performing  thl  _ 
i,  Walking  on  the  Ceiling  of  a  Room,  and  the  Di 

and  valuable  bints  to  amateur  OTWarera,    PRICE  COMPLETE  OHLV  SO  CENTS. 


•onderful  stoge  t 


JOHNSON  SMITH  &  CO..  Dept.  E 1 0,  3224  N.  Halst ed  Street,  CHICAGO) 

^T^-T^^^  Tfce  Mewest  Hovelfy  Aerial  Baffoon 


Files  gracefully  Id 

SENSATION  Iti  BA  

B  inehca  loni 


_     jutdoors.     This  is  the  VERY  LATEST 
BALLOONS.    A  brightly  colored  balloon  that 

 ^ArMNd 

PWAUD,  the  3W-inch  propeller  SPINNING  AROUND  AT  A 
i  a  graceful  tiler  that  makes  the  youngsters  WILD  WITH  JOY. 
An  immensely  interesting  toy.  i*ric«  TOc  oacn,  3  lor  29o  ppd. 


JOHNSON  SMITH  A  CO.,  Oepl,  E(0,  3224,  N.  Halttcd  St.  CHICAGO  JOHNSON  SMITH  &  CO..  Dept.  EfQ,  3224  N.  Halsied  Street.  CHICAGO 


New 
Vamping 
Card 


PIANO 
PLAYING] 

MADE  \         f  H»  Taachsr  n—4%4 

EASY        dBBBm  tfnrprlslruj ly  Ginipls  Systat* 

Persons  liaving" neglected  their  Musical  Education  need  not  despair,  for  with  th* 
aid  of  our  new  VAMPING  CARD  (placing  the  cord  upnght  over  the  piano  keys). 
voTi  ran  nt  once  Vamp  away  to  thousande  of  Songs.  Ballads,  Waltres,  Rag  Time, 
ete.rete..  equal  to  a  Professional  Musician.  No"Uowledge  of  music Js f  reouir- 
After  using  it  a  few  times  you  will  be  able  to  dispense  wuB  the  ai<J  ut  ths  Vox 
lag  Card  entirely.  Only  15  ctt,  p.pd-  JohnjOn  Smllh&Co, ,  p8flt  El  0 

SHARPEN  -  M  -  ALL  STROPPER 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 

Sharpens  the  Gillette  and  Durham  Duplex  both  edges  at  one  time 
&LSQ  SHARPENS  THE  GEM  JINIOR.  El'ER  READY.  KEEN-KUTTER,  MARX 
CROSS.  CLARK.  AUTOSTROP.  STAR  CRV3TEEL,  AND  ALL  OTHERS 

S3 


JOHNSON  SMITH  &  CO-  DEFT  •'101224  N.  HALSTED  STREET  CHICAGO 


Poimend 


Stops  m 
leak  in  # 
minute 

The  finest  repairer  for  Ironware,  Agatewars, 
Enamel  ware,  etc.  Good  for  kettles,  pots, pans, 
boilers,  and  every  kind  of  ironware,  also  far 
tin,  copper,  oluminum.  Ice  boxes,  iron  pipes, 
cracks  in  stoves,  broken  china,  porcelain, 
bric-a-brac,  bisque,  crockery,  woodenware,  marble,  etc.  Will  not  chip.  Try, 
burn, bake  or  boil  out.  THE  MEND  IS  THE  STRONGEST  SHOT  IN  THE  POT 
Could  not  be  simpler;  just  mix  the  powder  with  water.  HARDENS  LJKE  IRON. 
Fire-proof,  Water-proof.  You  can  fill  a  big  holeorosmall  crack.  Mended  plae; 
stronger  than  new.  Replaces  chipped  enamel.  Anyone  can  do  It;  FAILURE  19 
IMPOSSIBLE.  Better  and  oaaier  than  solder.  Three  siies,  IS  cents,  25  cent* 
and  SO  cents. 

.Johnson  Smith  &  Co.,  Dept.  E  103224  N.  Halsted  Pt.,Chicaco 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


384 


ELECTRICAL  EXPERIMENTER 


August,  1919 


^Health  Thru 


en  is  at  Home 


t 


Unequaled  for 
neuritis  and  rheu- 
matism 


More  Than  25,000  Voltj 

No  pain,  shock  or  mu$» 
cular  contraction.  Entire" 
ly  harmless  —  powerfully 
effective. 


There  is  no  "quackery"  or  uncertainty  about  Renulife  Violet  Ray. 
It  is  not  claimed  to  be  a  "Cure  All,"  but  it  has  proved  in  thousands 

of  cases  a  practical  health-producing,  revitalizing  agent  powerful  in 

restoring     normal     physical     conditions  yet     gentle,     soothing  and 

perfectly  safe.  You  can  treat  yourself.  Get  full  information  regarding 
uses  shown  on  coupon  below. 

Users  Get  Wonderful  Results     How  Renulife  Benefits 

Science  has  demonstrated  a  strange  rela- 
tion between  electricity  and  life  cells.  This 
instrument  harnesses  a  tremendous  current 
of  electricity  and  applies  in  the  form  of 
Violet  Rays  so  that  the  body  welcomes  and 
responds  to  it  in  a  marvelous  manner — no 
pain — shock  or  the  slightest  harmful  effects. 
A  few  seconds  of  Renulife  Violet  Ray  gives 
more  benefit  than  hours  of  the  old  time  bat- 
tery methods — because  a  thousand  times  as 
much  voltage  is  made  use  of. 

The  irresistible,  revitalizing  powers  of 
Renulife  Violet  Ray  reach  every  nerve  cell, 
fibre  and  part  of  body.  Blood  is  en- 
riched and  purified  by  a  flood  of  oxygen, 
giving  added  vitality  and  strength.  Assimi- 
lation and  digestion  improved — functions 
retored  to  normal — extra  supply  of  fresh 
blood  quickly  brought  to  area  treated,  re- 
moving congestion  and  supplying  nourish- 
ment. While  relieving  pains  and  aches,  the 
manifest  results  of  disorders,  it  removes 
the  deep  seated  cause,  combines  the  benefits 
of  electricity,  vibration,  exercise,  stimula- 
tion and  oxidation. 

Get  Book  "Health  via  Violet  Ray" 
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advantage."  "The  doctor  told  me  that  the  trouble 
was  hardening  of  the  arteries.  I  wish  I  had  got 
it  a  year  ago.  I  would  not  be  without  it  for  all 
the  money  in  the  world."  "I  cannot  recommend 
it  too  highly."  "I  have  been  using  mine  now 
for  a  week  for  Sciatica  and  I  am  highly  pleased 
with  results."  "I  think  it  is  one  of  the  best 
little  machines  that  was  ever  invented."  "I  have 
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kind  treatment  received  from  your  Company." 
"My  Generator  has  stopped  my  neuritis."  "Every 
house  should  have  a  Benulife  Violet  Ray  High 
Frequency  Generator,  for  the  treatment  of  Neu- 
ralgia. Neuritis,  Sore  Throat,  Kernels  in  Neck, 
Cramps,  Headache,  Stiff  Neck,  Muscular  Sore- 
ness, Rheumatism.  Paralysis — in  short,  pains  of 
all  lands." — M.  D.  "I  have  been  much  relieved 
by  the  use  of  your  Violet  Ray  Generator."  "It 
is  fine  for  Insomnia."  "I  find  it  such  a  help  in 
nervousness."  "I  would  not  part  with  it  for  five 
times  the  price.  It  is  sure  a  little  wonder."  "I 
am  more  than  pleased  with  the  Generator;  the 
whole  family  are  using  it."  "A  neighbor  lady 
was  suffering  from  lumbago  and  could  not  move, 
and  my  wife  brought  over  the  Generator  and  in 
less  than  ten  minutes  the  lady  was  greatly  re- 
lieved." "Your  Generator  is  just  the  thing  for 
me.  That  tired  feeling  has  left  me.  and  I  feel 
like  myself  again."  "It  has  relieved  me  of  the 
nervousness  and  also  it  has  helped  me  a  great 
deal  in  using  it  for  the  treatment  of  rheumatism." 
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THROUGH  ELECTRICITY  ^rSTSdS 

worker  is  steadily  advancing.  Especially  is  this  true  of  those  who  are  educating 
themselves  in  the  finer  points  of  electrical  practice. 


Fit  yourself  for  one  of  the  really  big  jobs  by  know- 
ing electrical  practice  complete,  including  inside  and 
outside  work,  central  stations,  and  the  whole  subject. 
It  takes  long  years  to  do  this  in  practice  only,  where- 
as, with  the  aid  of  the  CROFT  LIBRARY  OF  PRAC- 
TICAL ELECTRICITY  it  takes  only  months. 

READ  THIS— 

McGraw-Hill  Book  Company,  Inc., 

239  West  39th  Street,  New  York,  N.  Y. 


Gentlemen:  In  an  attempt  to  express  my- 
self about  CROFT'S  NEW  LIBRARY  OF 
PRACTICAL  ELECTRICITY,  I  have  never 
seen  and  do  not  believe  there  was  ever 
printed  in  the  English  language,  a  more 
comprehensive  set  of  books.  It  is  a  library 
that  is  just  as  valuable  to  the  novice  as  to 
the  expert,  because  it  is  all  practice. 

Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation,  Hazelton,  Pa. 


No  matter  how  much  nor  how  little  you  know  of  elec- 
tricity, the  Croft  Library  will  be  found  of  assistance 
every  day.  You  will  immediately  recognize  the  fact 
that  the  author  is  a  practical  man.  You  will  im- 
mediately see  the  great  difference  between  these  and 
other  books  on  the  subject  you  possess. 


AND  THIS— 

McGraw-Hill  Book  Co., 
Inc., 

239  W.  39th  St., 
New  York. 

Gentlemen:  The  CROFT 
LIBRARY  OF  ELEC- 
TRICITY more  than  came 
up  to  my  expectations.  I 
have  been  in  the  electrical 
business  for  fifteen  years, 
and  know  the  general  run 
of  electrical  books.  Terrell 
Croft's  Library  is  the  best 
I  have  had  the  pleasure  of 
examining. 

Yours  truly, 
EDWARD  T.  HOFF, 
713  3rd  Ave., 
Asbury  Park,  N.  J. 


ELECTRICAL 
PRACTICE 
COMPLETE 


The  Croft  Library  adheres  closer  to  actual  practice  than  any- 
thing of  the  kind  ever  attempted.  It  is  the  most  complete  set 
of  books  on  electricity  ever  published.  It  is  clearest  in  word 
und  illustration.  It  has  no  equal  in  every-day  helpfulness 
It  cannot  be  compared  in  any  way  with  other  sets  of  books  oil 
this  subject. 

Just  return  the  coupon — 

Fill  out  the  coupon  below  and  return  to  US.  We  Will  im- 
mediately send  the  eight  volumes,  charges  prepaid,  for  ten 
days'  use  in  connection  with  your  work.  Don't  bother  to  send 
any  money.  We  do  not  want  a  cent  from  vou  until  you  have 
examined  the  books  and  decided  that  thev  are  a  direct  route 
to  bigger  pay.  Then  you  can  send  us  $2  per  month  for  eight 
months. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  St.,  New  York 


AND  THIS-- 

Electricity.  from  the  simplest  principles  to  complete 
and  economical  operation  of  a  central  station. 

Motors,  generators,  armatures,  commutators,  trans- 
formers, circuits,  currents,  switchboards,  distribution 
systems. 

Electrical  machinery  of  every  type,  installation. 
Operation  and  repair. 

Wiring  for  light  and  power.  How  to  do  it  mechani- 
cally perfect,  in  accordance  with  the  National  Electrical 
Code. 

Wiring  of  finished  buildings.  Underwriters'  and  muni- 
cipal requirements.  How  to  do  the  complete  job  from 
estimating  it,  to  completion. 

Illumination  in  its  every  phase.  The  latest  and  most 
improved  methods  of  lighting.  Lamps  and  lighting 
effects. 

A  complete  course  in  mathematics  as  applied  to 
work.  A  course  which  refreshes  your  mind,  and  gives 
you  mastery  of  all  the  shortcuts  in  figuring. 

Electrical  practice  complete.  Electrical  practice  as 
experts  know  it.    Electrical  practice  by  experts. 


McGraw-Hill  Book  Cjfc,  239  W.  39th  St.,  New  York 

Gentlemen  : — Please  send  me  the  Librarv  of  Practical  Elec- 
tricity (shipping  charges  prepaid),  for  10  days'  free  examination 
If  satisfactory,  I  will  send  %■>  in  ten  days  and  $2  per  month 
until  $16  has  been  paid.  If  not  wanted,  I  will  write  vou  for 
return  shipping  instructions. 
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EDITORIAL 


VERY  year  millions  of  dollars'  worth  of 
crops  and  property  are  destroyed  by  hail- 
storms. Not  infrequently  human  beings 
and  cattle  are  killed,  due  to  their  inability 
to  reach  shelter  in  time.  Of  course  such 
occurrences  are  not  very  frequent,  which 
is  explained  by  the  fact  that  the  average  size  of  a  hail- 
stone is  not  much  larger  than  a  small  hazelnut.  But 
hailstones  the  size  of  a  man's  fist  are  by  no  means 
uncommon.  Stones  weighing  two  pounds  have  been 
observed,  but  these  are  very  rare.  But  whatever  their 
size  or  weight,  hailstones  are  exceedingly  destructive. 
Hurled  from  a  great  height,  with  a  powerful  wind 
accelerating  their  own  speed,  these  frozen  ice-pellets 
destroy  vegetation  at  an  appalling  rate  annually.  Fruit 
on  trees,  crops  and  all  vegetables  are  mowed  down  over 
great  areas  several  times  each  year. 

In  the  United  States  there  is  an  average  of  over 
three  hailstorms  a  year — Ohio  leading  with  over  ten 
such  storms  annually.  Now  the  curious  and  outstand- 
ing fact  about  hailstorms  is  that  nearly  all  of  them 
occur  during  the  summer,  and  practically  none  occur 
without  thunder  and  lightning.  There  is  nothing  new 
contained  in  this  statement — every  child  knows  it.  But 
here  the  writer  would  like  to  inject  a  new  thought: 
namely,  that  the  formation  of  hailstones  is  directly  due 
to  certain  and  as  yet  not  clearly  understood  electrical 
processes.  In  other  words,  the  formation  of  these 
round  ice  stones  is  the  product  of  the  electric  current 
or  static  electricity. 

This  theory  can  be  upheld  by  a  few  very  simple 
arguments.  In  the  first  place,  the  height  at  which  hail- 
clouds  move  is  very  low — never  high  enough  to  permit 
water  to  freeze.  Proof :  During  all  hailstorms  rain 
always  falls  amid  the  hailstones,  and  this  rain  is  quite 


warm.  If  the  hail  were  formed  by  a  sudden  cold  air 
wave,  as  our  text-books  want  us  to  believe,  where  do 
the  warm  raindrops  come  from — or  why  does  it  not 
snow  at  least?  However,  it  never  does,  particularly 
during  the  summer  season. 

But  this  is  not  all  of  the  story.  According  to  Jaentr, 
who  investigated  the  subject  thoroly,  each  hailstone  is, 
as  a  rule,  composed  of  a  mass  of  mixed  snow  and  ice 
in  whose  interstices  there  is  held  a  gas — probably  air 
or  oxygen — power  full}'  comprest  within  the  central 
cavity.  If  the  hailstone  is  opened  under  water,  the 
enclosed  gas  is  seen  to  expand.  According  to  Jaentr 
this  gas  is  held  under  a  pressure  of  as  high  as  fifty 
atmospheres!  We  know  that  cold  alone  cannot  produce 
such  a  result,  but  we  do  know  that  the  electrical  cur- 
rent under  certain  favorable  circumstances  can  and 
does  produce  cold.  However,  we  admit  that  our  present 
knowledge  is  not  sufficient  to  permit  of  a  clear  under- 
standing of  the  complicated  processes  that  take  place 
in  the  formation  of  a  hailstone.  It  should  be  a  fruitful 
field  for  the  investigator. 

This  brings  us  to  a  remedy  for  hailstorms.  Many 
methods  have  been  tried  in  the  past  to  prevent  these 
destructive  storms — notably  cannonading  the  clouds  in 
France,  Austria  and  Italy.  No  relief  whatsoever  was 
had. 

But  if  we  once  admit  the  electrical  nature  of  hail- 
storms and  fully  prove  it,  the  remedy  should  be  simple. 
Huge  kites,  larger  than  those  built  up  to  now  and 
capable  of  carrying  a  thick,  stranded  copper  cable, 
should  be  sent  aloft  immediately  when  storm  clouds 
gather.  At  a  ridiculously  low  cost  a  dozen  such  kites, 
spaced  a  mile  apart,  could  draw  the  electrical  charge  to 
earth,  thus  emptying  the  clouds  of  their  danger.  It 
is  worth  a  trial  at  least.  H.  GERNSBACK. 
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"The  Master  Key  is  too  modest  a  title  for  such  a  stupendous  revelation 


SOME  men  and  women  seem  to  attract  suc- 
cess, power,  wealth,  health  and  attainment 
with  very  little  conscious  effort;  others  conquer 
with  great  difficulty,  still  others  fail  altogether 
to  reach  their  ambitions,  desires  and  ideals. 

Why  is  this  so? 

"The  Master  Key"  will  tell  you  why.  No  one 
can  read  it  and  not  be  a  changed  man  or  woman. 
None  but  who  will  emerge  from  its  magic  pages 
with  a  firmer  grasp  of  the  future — a  surer  under- 
standing of  what  he  can  do. 

"The  Master  Key"  is  a  key  with  which  many 
are  converting  loss  into  gain,  fear  into  courage, 
despair  into  joy,  hope  into  fruition. 

A  copy  of  this  magnificent;  richly  bound  128  page  book  will  be  sent  to  you,  with- 
out cost  or  obligation  of  any  kind,  if  you  address 

Charles  F.  Haanel,  423  Granite  Bldg.,  St.  Louis,  Mo. 
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the  World's  Greatest 

ELECTRICAL  BOOKS 

"T'S  no  longer  necessary  to  serve  an  apprenticeship  or  go  to  school  to  learn 
electricity.    With  this  new  library  of  PRACTICAL  APPLIED  ELECTRICITY 
you  learn  right  at  home— in  your  spare  time  without  interfering  with  your  present  work. 
You  can  pick  out  any  good,  paying  job  that  requires  a  trained  man  and  fit  yourself  to  fill  it  in  a 
very  short  time  by  spending  an  hour  or  two  a  day  with  these  books.  There's  no  tiresome  lessons 
and  a  lot  of  higher  mathematics  for  you  to  wade  through.   No  theory  and  historical  data  that  you 
will  never  use.  Nothing  but  plain  English  and  common  everyday  figures  anybody  can  understand. 
It's  a  home  study  course  for  the  beginner  and  a  handy  reference  guide  for  the  expert  combined. 

Here  Is  What  Tou  Learn 

Here  are  100  different  subjects  selected  at  random  from  the 
eight  big  volunes.  This  is  just  a  small  part  of  the  total  number 
of  things  explained.   Several  thousand  propositions  are  treated. 


VOLUME  I.    Elements  of  Electricity: 

Magnetism  —  Static  Electricity — Current 
Electricity  Battery  Circuits  —  Electro- 
magnets— Principles  of  Dynamos  and  Mo- 
tors—Induction Coils — Telephone  Prin- 
ciples. Principles  of  D.  C.  Dynamos:  Field 
Magnets —  Armatures  — Voltage  Regula- 
tion. Principles  of  D. C.  Motors:  Com- 
parison with  Generator — Operation  — 
Design.  Storage  Batteries:  Mainten- 
ance— Commercial  Applications. 

VOLUME  II.  Alternating  Current 
Machinery:  Instruments— Armature 
Windings  —  Regulation  —  Output  — 


Tests — Commercial  Types — A.  C.  to  D.  C. 
Current  —  Converters  —  Switchboards  — 
Synchronizers. 

VOLUME  III.    D.  C.  Dynamo  Design: 

Efficiency — General  Principles.  Armature 
Winding:  Calculations.  Design  of  Small 
Motors:  D.  C.  Design — A.  C.  Design — In- 
duction Motor  Design.  Transformers: 
Operation — Efficiency— Construction. 

VOLUME  IV.  Electrical  Measurements 
and  Meter  Reading:  Instruments — Meth- 
ods— Voltage — Current — Testing — Watt- 
Hour  Meters.  Electromagnets  and  Induc- 
tion Coils:  Design — Types.  Industrial 
Controllers:  Troubles — Automatic— Hand. 

Electric  Elevators:  Motor  De- 
sign —  Control  —  Transmission. 
Railway  Signaling:  Types. 

VOLUME  V.  Interior  Electric 
Wiring:  Exposed  —  Knob  and 
Tube  Work — Wood  Molding — 
Metal  Molding— Conduit- 
Cable— Estimating— 
Fixture  and 


Fixture  Wiring — Theatres— Moving  Pic- 
t  ureMachines — Materials.  Underwriters 
Requirements:  National  Electric  Code — 
Outside  Wiring:  High-tension  Lines- 
Ground  Circuits — Controlling  and  Protect- 
ing Devices. 

VOLUME  VI.  Electric  Lighting:  Plan- 
ning Systems  —  Cost  —  Estimating.  Inte- 
rior Lighting:  Offices — Stores — Windows 
— Factories — Residences.  Exterior  Light- 
ing: Railway  Car  Lighting:  Material — 
Maintenance.  Applied  Electrochemistry: 
Electric  Furnaces— Metal  Refining. 

VOLUME  VII.  Power  Stations:  Cost- 
Equipment— Location.  Switchboards:  Wiring  Dia- 
grams— Connections.  Management  of  Dynamos 
and  Motors:  Connection  Diagrams— Operation — 
Trouble.    Electric  Welding. 

VOLUME  VIII.     Electric  Transmission 

Lines:   Line  Calculations— Voltage  Regulations- 
Conductors  —  Construction — In- 
sulation. Distribution  Systems: 
Design  of  Circuits— Laying  Out 
Systems  —  City  and  Country 
Distribution.    Electric  Rail- 
ways: Motors  —  Trolleys — 
Car  Wiring  Systems— Me- 
chanics.   Power  Plants: 
Construction,  etc. 
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Electricity  Tomorrow 
Very  Latest  Methods) 

THIS  is  the  1920  edition — new  from  cover  to  cover — every  one  of  the  eight  big  volumes 
is  chuck  full  of  the  latest  methods  and  discoveries  in  this  fascinating  field.   27  of  the 
greatest  electrical  engineers  and  experts  in  the  business  wrote  these  books  just  to  help 
you  who  are  interested  in  electricity  realize  your  ambitions.   To  make  you  successful.  It's  not 
one  man's  ideas  and  experience,  but  the  combined  knowledge  of  the  world's  greatest  electrical 
master  minds.  The  seven  volumes  bound  in  genuine,  flexible  American  Morocco,  contain  3800 
pages  and  more  than  3000  pictures,  diagrams,  etc.,  illustrating  everything  known  to  electricity.  See 
the  list  of  things  the  books  teach  you — the  list  of  big  jobs  that  are  open  to  men  with  the"know  how" 
and  our  FREE  offer  that  puts  the  whole  set  in  your  home  for  a  week  without  costing  you  a  cent. 

Big  Pay  for  Trained  Nen 

Jobs  paying  from  $1500.00  to  $5000.00  yearly  are  waiting  for  men 
who  can  qualify  as  Electrical  Engineers  —  Substation  Operators  — 
Trouble  Men— Switchboard  Operators— Dynamo  Tenders — Electricians 

Practical  Knowledge 
Always  in  Demand 


Electricity  is  the  greatest 
force  in  the  world  and  it 
is  growing  bigger  and 
bigger  every  day.  The 
multitude  of  uses  it  is  now  put  to  and  the  marvelous  things  it  does 
for  us  is  as  nothing  compared  to  what  it  will  be  in  a  few  years  from 
now.  Just  think  what  it  means  to  us  in  our  simple  daily  life.  It  runs 
our  street  cars  and  automobiles.  It  makes  the  telephone  and  tele 
graph  possible.  It  lights  our  homes  and  gives  us  the  "movies"  too. 
Thousands  of  men— highly  paid  men — are  needed  to  handle  this 
wonderful  force.  Why  don't  you  get  into  this  big  paying 
field  now? 


Good  ****  Waitin* 

electricityyouwill  f Qf  |f  en  WHO  KllO W 

never  have  to  look 
for  a  job.  The  job  and  the  big  pay  that  goes  with  it  will  be 
looking  for  you.    You  can't  dodge  a  good  job  if  you  have 
the  "know  how"  under  your  hat.  Don't  go  along  year  after 
year  depending  on  a  small  raise  now  and  then.  It  takes  a 
lifetime  to  get  you  anywhere  that  way.  Learn  electricity 
and  JUMP  ahead.  Let  these  27  great  engineers  help  you 
on  your  way  with  their  books.  Sending  the  coupon  be- 
low is  your  first  jump  on  the  road  to  real  success. 


FREE  Examination— No  Risk 

You  can  have  this  wonderful  library  to  use  in  your  own  home  or  shop  for  a  whole  week  FREE.   It  won't  cost  you  one 
cent.   DON'T  SEND  ANY  MONEY.   Just  fill  out  and  mail  the  coupon  today  and  the  entire  set  of  eight  volumes 
will  come  to  you  by  express  collect.   You  be  the  judge  and  find  out  for  yourself  what  the  books  will  do  for  YOU. 
Use  them  as  you  please.  Go  into  every  volume  thoroughly.  Show  them  to  your  friends  and  get  their  opinion. 
Then,  if  you  have  any  doubt  about  their  value,  send  them  back  at  our  expense;  you  won't  owe  us  anything. 
If  you  like  the  books  after  a  week's  examination,  you  pay  us  only  $2.00  and  the  same  amount  every 

month  until  $24.80  is  paid.  This  is  only  50  cents  a  week  or  7  cents 
a  day.   Most  of  us  waste  more  than  this  every  day  of  our 
lives.  Can  you  afford  to  pass  up  a  better  job  and  higher 
wages  when  it  costs  only  7  cents  a  day  for  a  short 
time  to  get  it?    Of  course  you  can't.  Mail 
the  Coupon  Now— TODAY. 


Special  Offer! 

A  membership  in  this  Society 
costs  $12.00  a  year,  but  we  will 
give  a  one  year  membership 
FREE  to  everyone  who  buys  a  set  of 
these  books.   This  gives  you  the  right 
to  consult  the  engineers  the  Society  re- 
tains on  any  electrical  subject  at  any  time. 
Write  as  often  as  you  please.   Ask  as 
many  questions  as  you  please. 


1& 


American  Technical 
Society  S^256 


0* 
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No- 
Money 
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The  World's  Greatest 
'ELECTRICAL  BOOKS 

l"rs  no  longer  necessary  to  serve  an  apprenticeship  or  go  to  school  to  learn 
electricity.    With  this  new  library  of  PRACTICAL  APPLIED  ELECTRICITY 
'  you  learn  right  at  home— in  your  spare  time  without  interfering  with  your  present  work. 
You  can  pick  out  any  good,  paying  job  that  requires  a  trained  man  and  fit  yourself  to  fill  it  in  a 
very  short  time  by  spending  an  hour  or  two  a  day  with  these  books.  There's  no  tiresome  lessons 
and  a  lot  of  higher  mathematics  for  you  to  wade  through.   No  theory  and  historical  data  that  you 
will  never  use.  Nothing  but  plan.  English  and  common  everyday  figures  anybody  can  understand. 
It's  a  home  study  course  for  the  beginner  and  a  handy  reference  guide  for  the  expert  combined. 

Here  Is  What  You  Learn 

Here  are  100  different  subjects  selected  at  random  from  the 
eight  big  volu  nes.  This  is  just  a  small  part  of  the  total  number 
of  things  explained.   Several  thousand  propositions  are  treated. 


VOLUME  I.    Elements  of  Electricity 

Magnetism-  Static  Electricity — Current 
Electricity  —  Battery  Circuits  —  Electro- 
magnets— Principles  of  Dynamos  and  Mo 
tors — Induction  Coils — Telephone  Priri' 
.  ?s.  Principles  of  D.C.  Dynamos:  Field 
Magnets— Armatures— Voltage  Regul; 
tion.  Principles  of  D.C. Motors:  Com 
parison  with  Generator — Operation  — 
Storage  Batteries:  Mainten- 
ance— Commercial  Applications. 
VOLUME  II.  Alternating  Current 
Machinery:  Instruments— Armature 
Windings  —  Regulation  —  Output  — 


Tests— Commercial  Types— A.  C.  to  D.  C. 
Current  —  Converters  —  Switchboards  — 
Synchronizers. 

VOLUME  III.  D.  C.  Dynamo  Design: 
Efficiency — General  Principles.  Armature 
Winding:  Calculations.  Design  of  Small 
Motors:  D.  C.  Design— A.  C.  Design—In- 
duction Motor  Design.  Transformers: 
Operation — Efficiency— Construction. 
VOLUME  IV.  Electrical  Measurements 
and  Meter  Reading:  Instruments — Meth- 
ods— Voltage— Current— Testing— Watt- 
Hour  Meters.  Electromagnets  and  Induc- 
tion Coils:  Design — Types.  Industrial 
Controllers:  Troubles— Automatic— Hand. 

Electric  Elevators:  Motor  De- 
sign —  Control  —  Transmission. 
Railway  Signaling:  Types. 
VOLUME  V.  Interior  Electric 
Wiring:  Exposed  —  Knob  and 
Tube  Work — Wood  Molding- 
Metal  Molding— Conduit- 
Cable  —  Estimating- 
Fixture  and 


Fixture  Wiring — Theatres— Moving  Pic- 
tureMachines — Materials.  Underwriters 
Requirements:  National  Electric  Code- 
Outside  Wiring:  High-tension  Lines— 
Ground  Circuits — Controlling  and  Protect- 
ing Devices. 

VOLUME  VI.  Electric  Lighting:  Plan- 
ning Systems  —  Cost  —  Estimating.  Inte- 
rior Lighting:  Offices— Stores— Windows 
— Factories— Residences.  Exterior  Light- 
ing: Railway  Car  Lighting:  Material— 
Maintenance.  Applied  Electrochemistry: 
Electric  Furnaces-  Metal  Refining. 


VOLUME  VIII.     Electric  Transmis 
Lines:   Line  Calculations— Voltage  Regulati 
Conductors— Con: ' 
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^  Tomorrow! 
Very  Latest  Methods) 

THIS  is  the  1920  edition— new  from  cover  to  cover— every  one  of  the  eight  big  volumes 
is  chuck  full  of  the  latest  methods  and  discoveries  in  this  fascinating  field.   27  of  the 
greatest  electrical  engineers  and  experts  in  the  business  wrote  these  books  just  to  help 
you  who  are  interested  in  electricity  realize  your  ambitions.  To  make  you  successful.  It's  not 
one  man's  ideas  and  experience,  but  the  combined  knowledge  of  the  world's  greatest  electrical 
master  minds.  The  seven  volumes  bound  in  genuine,  flexible  American  Morocco,  contain  3800 
pages  and  more  than  3000  pictures,  diagrams,  etc.,  illustrating  everything  known  to  electricity.  See 
the  list  of  things  the  books  teach  you— the  list  of  big  jobs  that  are  open  to  men  with  the"know  how" 
and  our  FREE  offer  that  puts  the  whole  set  in  your  home  for  a  week  without  costing  you  a  cent. 

Big  Pay  for  Trained  Nen 

Jobs  paying  from  $1500.00  to  $5000.00  yearly  are  waiting  for  men 
who  can  qualify  as  Electrical  Engineers  —  Substation  Operators — 
Trouble  Men— Switchboard  Operators— Dynamo  Tenders— Electricians 


Always  in  Demand  j?.  st^s  bigger  and 

bigger  every  day.  The 
multitude  of  uses  it  is  now  put  to  and  the  marvelous  things  it  does 
for  us  is  as  nothing  compared  to  what  it  will  be  in  a  few  years  from 
now.  Just  think  what  it  means  to  us  in  our  simple  daily  life.  It  runs 
our  street  cars  and  automobiles.  It  makes  the  telephone  and  tele 
graph  possible.  It  lights  our  homes  and  gives  us  the  "movies"  too. 
Thousands  of  men— highly  paid  men— are  needed  to  handle  this 
wonderful   force.     Why  don't   you  get  into  this   big  paying 


"SfbrSSlof  Good  Jobs  Waiting 

,i,ctncityyouwiii  for  Men  Who  Know 

never  have  to  look 

for  a  job.  The  job  and  the  big  pay  that  goes  with  it  will  be 
looking  for  you.    You  can't  dodge  a  good  job  if  you  have 
the  "know  how"  under  your  hat.  Don't  go  along  year  after 
year  depending  on  a  small  raise  now  and  then.  It  takesa 
lifetime  to  get  you  anywhere  that  way.  Leam  electricity 
and  JUMP  ahead.  Let  these  27  great  engineers  help  you 
on  your  way  with  their  books.  Sending  the  coupon  be- 
low is  your  first  jump  on  the  road  to  real  success. 


FREE  Examination-No  Bisk 

You  can  have  this  wonderful  library  to  use  in  your  own  home  or  shop  for  a  whole  week  FREE.   It  won't  cost  you  one 
cent    DON'T  SEND  ANY  MONEY    Just  fill  out  and  mail  the  coupon  today  and  the  entire  set  of  eight  volumes 
will  come  to  you  by  express  collect.    You  be  the  judge  and  find  out  for  yourself  what  the  books  will  do  for  YOU. 
Use  them  as  you  please   Go  into  every  volume  thoroughly.  Show  them  to  your  friends  and  get  their  opinion.  . 
Then,  if  you  have  any  doubt  about  their  value,  send  them  back  at  ourexpense;  you  won't  owe  us  anything. 
If  you  like  the  books  after  a  week's  examination,  you  pay  us  only  $2.00  and  the  same  amount  every  ^ 
month  until  $24.80  is  paid.  This  is  only  50  cents  a  week  or  7  cents 
a  day.   Most  of  us  waste  more  than  this  every  day  of  our 
lives.  Can  you  afford  to  pass  up  a  better  job  and  highi 
wages  when  it  costs  only  7  cents  a  day  for  a  short 
time  to  get  it?    Of  course  you  can't.  Mail 
the  Coupon  Now— TODAY. 
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Special  Offer! 

A  membership  in  this  Society 
costs  $12.00  a  year,  but  we  will 
give  a  one  year  membership 
FREE  to  everyone  who  buys  a  set  of 
these  books.  This  gives  you  the  right 
to  consult  the  enRineers  the  Society  r> 
tains  on  any  electrical  subject  at  any  tin 
Wnte  as  often  as  you  please, 
many  questions  ;is  you  please. 
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RADIO 

£  V  AMATEUR. 

NEWS 


REG.  U.S.PAT.OFF. 


THE  100%  WIRELESS  MAGAZINE" 


CONTENTS  OF 

SEPTEMBER  ISSUE: 

Grand  Opera  by  Wireless. 

By  a.  Gernsback. 
Guarding  the  Ether  During  the  War. 

By  1'  H.  Boucheron. 
Construction  of  an  Audion  "B"  Storage 
Battery.  By  Herbert  Webb. 

Static  Eliminator  of  Considerable  Merit. 

By  Edgar  Terrain  Johnstone. 
Wireless  Telegraphy  with  the  Canadians 
at  the  Front.  By  J.  W.  Caucor. 

The  Double  Deck  Receiver. 
A.  B.  C.  of  Wireless  Reception. 

By  H.  K.  Dunn. 

The  Latest  Design  Antenna  Switch. 

By  E.  T.  Jones. 

The  Lure  of  Radio.       By  Eugene  Dynner. 

Some  Real  Ideas. 

Wrinkles  for  the  Experimenter. 

By  YV.  Hanlon. 

A  Pocket  Size  Receiver.  By  J.  E.  Aiken. 
Value  of  the  Radio  Compass. 

By  L.  A.  Pollock. 

Use  of  Screws,  Drills  and  Taps  in  Radio 

Construction.  By  J.  Stanley  Brown. 

Junior  Radio  Course — Lesson  1. 

By  E.  T.  Jones. 

Club  Gossip. 
Questions  and  Answers. 
Radio  Digest. 
Latest  Radio  Patents. 
Junior  Section. 


SEND 
15c  FOR 
SAMPLE 
COPY 
TODAY 

EXPERIMENTER  PUB.  CO.,  231  Fulton  St..  N.Y.C. 


What  "Radio  Amateur  News"  Is: 

With  its  third  issue  RADIO  AMATEUR  NEWS  holds  the  field  undisputedly  as  the  | 

greatest  radio  magazine  in  print  today.    In  point  of  circulation,  number  of  articles,  \ 

illustrations,  RADIO  AMATEUR  NEWS  now  leads  all  other  wireless  magazines.   Take  | 

for  instance  the  August  issue  with  its  forty-eight  pages ;  there  were  thirty-nine  separate  | 

purely  radio  articles  and  115  illustrations.    Over  twenty  thousand  copies  were  printed  \ 

and  circulated.  -  1 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  48  pages  (or  more)  | 

and  an  artistic  cover  in  two  colors.    The  illustrations  average  125  every  month  and  | 

there  are  from  40  to  50  up-to-date  articles,  some  by  our  biggest  radio  scientists,  in  | 
every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print  today.  | 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  maga-  | 

zine  in  existence.    It  caters  to  no  commercial  interests — it  has  no  boss  save  its  readers.  | 

It  is  "different" — it  has  the  latest  radio  news.    It  is  a  scientific  magazine  but  it  caters  i 

largely  to  the  RADIO  AMATEUR— it  is  by  and  for  the  Amateur.    It  is  publisht  by  L 

the  publishers  of  the  ELECTRICAL  EXPERIMENTER,  but  there  will  be  no  dupli-  I 

cation  of  articles  in  the  two  magazines.    Both  are  entirely  different — but  both  together  | 

will  give  you  ALL  the  radio  news  of  all  the  world.  Whether  you  are  a  professor  or  | 
an  Amateur,  get  a  sample  copy  or  order  it  from  your  Newsdealer  today. 

Junior  Radio  Course  By  E-  \^B^m  | 

A  distinctly  new  feature  begins  with  the  September  issue  in  our  new  Junior  Radio  Course.  = 

In  this  issue  Lesson  No.  1  will  appear  complete.    This  course  is  intended  for  the  beginner  and  § 

everything  presented  will  be  in  plain  English,  even  the  merest  tyro  in  radio  will  find  no  trouble  | 

in  understanding  and  assimilating  the  knowledge.    The  series  is  a  very  important  one  and  | 

nothing  like  it  has  ever  appeared  in  print  before.    Everyone  owes  it  to  himself  in  this  new  age  § 

to  know  something  about  wireless  and  this  course  will  enlighten  all  laymen.    Profusely  illustrated  | 

with  pictures  that  anyone  can  understand.  = 


15c 

The  Copy 

$1.50 

A  Year 

Canada  and  Foreign 

$2.00  A  year 


48  PAGES 
125  ILLUSTRATIONS 
—SPECIAL  OFFER- 

Gentlemen: 

Please  enter  my  subscription  for  RADIO  AMATEUR 
NEWS  for  the  term  of  one  year  for  which  I  enclose 
herewith  $1.50.  For  this  you  will  send  to  me  im- 
mediately your  great  Wireless  Course,  containing  160 
pages.  350  illustrations,  size  6%  x  10"  with  fine 
flexible  cloth  cover.  I  have  added  5c  extra  for  postage. 
,  (I  have  written  my  name  and  address  in  margin^ 
below. ) 
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Miss  Evelyn  Gosnell 

in  "Up  in  Mabel's  Room" 


THE  greatest  asset  any  man  can  pos- 
sibly have  is  the  faculty  for  making 
people  like  him.     It  is  even  more 
important  than  ability. 

The  secret  of  making  people  like  you 
lies  in  your  ability  to  understand  the  emo- 
tional and  mental  characteristics  of  the 
people  you  meet. 

Did  you  know  that  a  blonde  has  an 
entirely  different  temperament  than  a 
brunet? — that  to  get  along  with  a  blond 
type  you  must  act  entirely  different  than 
you  would  to  get  along  with  a  brunet  ? 

When  you  really  know  the  difference 
between  blonds  and  brunets,  the  differ- 
ence in  their  characters,  temperaments, 
abilities  and  peculiar  traits  you  will  save 
yourself  many  a  mistake — and  you  will 
incidently  learn  much  you  never  knew 
before  about  yourself. 

PAUL  GRAHAM  was  a  blond,  and  not 
until  he  learned  that  there  was  all  the 
difference  in  the  world  between  the  character- 
istics of  a  blond  and  those  of  a  brunet  did  he 
discover  the  secret  of  making  people  like  him. 

Paul  had  been  keeping  books  for  years  for  a 
large  corporation  which  had  branches  all  over 
the  country.  It  was  generally  thought  by  his 
associates  that  he  would  never  rise  above  that 
job.  He  had  a  tremendous  ability  with  figures 
— could  wind  them  around  his  little  finger — but 
he  did  not  have  the  ability  to  mix  with  big 
men ;  did  not  know  how  to  make  people  like 
him. 

Then  one  day  the  impossible  happened. 
Paul  Graham  became  popular. 

Business  men  of  importance  who  had  for- 
merly given  him  only  a  passing  nod  of  ac- 
quaintance suddenly  showed  a  desire  for  his 
friendship.  People — even  strangers — actually 
went  out  of  their  way  to  do  things  for  him. 
Even  he  was  astounded  at  his  new  power  over 
men  and  women.  Not  only  could  he  get  them 
to  do  what  he  wanted  them  to  do,  but  they 
actually  anticipated  his  wishes  and  seemed 
eager  to  please  him. 

From  the  day  the  change  took  place  he  began 
to  go  up  in  business.  Now  he  is  the  Head 
Auditor  for  his  corporation  at  an  immense 
increase  in  salary.  And  all  this  came  to  him 
simply  because  he  learned  the  secret  of  making 
people  like  him. 

You,  too,  can  have  the  power  of  making 
people  like  you.  For  by  the  same  method 
used  by  Paul  Graham,  you  can,  at  a  glance,  tell 
the  characteristics  of  any  man,  woman  or 
child — tell  instantly  their  likes  and  dislikes,  and 
YOU  CAN  MAKE  PEOPLE  LIKE  YOU: 
Here  is  how  it  is  done. 

Everyone  you  know  can  be  placed  in  one  of 
two  general  types — blond  or  brunet.  There 
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is  as  big  a  difference  between  the  mental  and 
emotional  characteristics  of  a  blond  and  those 
of  a  brunet  as  there  is  between  night  and  day. 
You  persuade  a  blond  in  one  way — a  brunet 
in  another.  Blonds  enjoy  one  phase  of  life — 
brunets  another.  Blonds  make  good  in  one 
kind  of  a  job — brunets  in  one  entirely  different. 

To  know  these  differences  scientifically  is  the 
first  step  in  judging  men  and  women;  in  get- 
ting on  well  with  them;  in  mastering  their 
minds;  in  making  them  like  you;  in  winning 
their  respect,  admiration,  love  and  friendship. 

And  when  you  have  learned  these  differences 
— when  you  can  tell  at  a  glance  just  what  to 
do  and  say  to  make  any  man  or  woman  like 
you,  your  success  in  life  is  assured. 

For  example,  there's  the  case  of  a  large  man- 
ufacturing concern.  Trouble  sprang  up  at  one 
of  the  factories.  The  men  talked  strike. 
Things  looked  ugly.  Harry  Winslow  was  sent 
to  straighten  it  out.  On  the  eve  of  a  general 
walkout  he  pacified  the  men  and  headed  off 
the  strike.  And  not  only  this,  but  ever  since 
then,  that  factory  has  led  all  the  others  for 
production.  He  was  able  to  do  this,  because 
he  knew  how  to  make  these  men  like  him  and 
do  what  he  wanted  them  to  do. 

Another  case,  entirely  different,  is  that  of 
Henry  Peters.  Because  of  his  ability  to  make 
people  like  him — his  faculty  for  "getting  under 
the  skin"  and  making  people  think  his  way, 
he  was  given  the  position  of  Assistant  to  the 
President  of  a  large  firm.  Two  other  men, 
both  well-liked  by  their  fellow  employees,  had 
each  expected  to  get  the  job.  So  when  the  out- 
side man,  Peters,  came  in,  he  was  looked  upon 
by  everyone  as  an  interloper  and  was  openly 
disliked  by  every  other  person  in  the  office. 

Peters  was  handicapped  in  every  way.  But 
in  spite  of  that,  in  three  weeks  he  had  made 
fast  friends  of  everyone  in  the  house  and  had 
even  won  over  the  two  men  who  had  been 
most  bitter  against  him.  The  whole  secret  is 
that  he  could  tell  in  an  instant  how  to  appeal 
to  any  man  and  make  him  well-liked. 

A  certain  woman  who  had  this  ability  moved 
with  her  family  to  another  town.  As  is  often 
the  case,  it  is  a  very  difficult  thing  for  any 
woman  to  break  into  the  chill  circle  of  society 
in  this  town,  if  she  was  not  known.  But  her 
ability  to  make  people  like  her  soon  won  for 
her  the  close  friendship  of  many  of  the  "best 
families"  in  the  town.  Some  people  wonder 
how  she  did  it.  It  was  simply  the  secret  at 
work — the  secret  of  judging  people's  character 
and  making  them  like  you. 

5p  *P  *P  *T*  "J*  'p 

YOU  realize,  of  course,  that  just  knowing 
the  difference  between  a  blond  and  a 
brunet  could  not  accomplish  all  these  wonder- 
ful things.  There  are  other  things  to  be  taken 
into  account.    But  here  is  the  whole  secret. 

You  know  that  everyone  does  not  think 
alike.  What  one  likes  another  dislikes.  What 
pleases  one  offends  another.  And  what  offends 
one  pleases  another.  Well,  there  is  your  cue. 
You  can  make  an  instant  "hit"  with  anyone, 
if  you  say  the  things  they  want  you  to  say, 
and  act  the  way  they  want  you  to  act.  Do 
this  and  they  will  surely  like  you  and  believe 
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in  you  and  will  go  miles  out  of  their  way  to 
PLEASE  YOU. 

You  can  do  this  easily  by  knowing  certain 
simple  signs.  In  addition  to  the  difference  in 
complexion,  every  man,  woman  and  child  has 
written  on  them  signs  as  distinct  as  though 
they  were  in  letters  a  foot  high,  which  show 
you  from  one  quick  glance  exactly  what  to 
say  and  to  do  to  please  them — to  get  them  to 
believe  what  you  want  them  to  believe — to 
think  as  you  think — to  do  exactly  what  you 
want  them  to  do. 

Knowing  these  simple  signs  is  the  whole 
secret  of  getting  what  you  want  out  of  life — 
of  making  friends,  of  business  and  social  ad- 
vantage. Every  great  leader  uses  this  method. 
That  is  why  he  IS  a  leader.  Use  it  yourself 
and  you  will  quickly  become  a  leader — nothing 
can  stop  you. 

You  have  heard  of  Dr.  Blackford,  the  Mas- 
ter Character  Analyst.  Many  concerns  will 
not  employ  a  man  without  first  getting  Dr. 
Blackford  to  pass  on  him.  Concerns  such  as 
Westinghouse  Electric  and  Manufacturing 
Company,  Baker,  Vawter  Company,  Scott 
Paper  Company  and  many  others  pay  Dr. 
Blackford  large  annual  fees  for  advice  on  deal- 
ing with  human  nature. 

So  great  was  the  demand  for  these  services 
that  Dr.  Blackford  could  not  even  begin  to  fill 
all  the  engagements.  So  Dr.  Blackford  has 
explained  the  method  in  a  simple,  seven-lesson 
course,  entitled,  "Reading  Character  at  Sight." 
Even  a  half  hour's  reading  of  this  wonderful 
course  will  give  you  an  insight  into  human  na- 
ture and  a  power  over  people  which  will  sur- 
prise you. 

Such  confidence  have  the  publishers  in  Dr. 
Blackford's  course,  "Reading  Character  at 
Sight,"  that  they  will  gladly  send  it  to  you 
on  approval,  all  charges  prepaid.  Look  it  over 
thoroughly.  See  if  it  lives  up  to  all  the  claims 
made  for  it.  If  you  do  not  want  to  keep  it, 
then  return  it  and  the  transaction  is  closed. 
And  if  you  decide  to  keep  it — as  you  surely 
will — then  merely  remit  five  dollars  in  full 
payment. 

Remember,  you  take  no  risk,  you  assume 
no  obligation.  The  entire  course  goes  to  you 
on  approval.  You  have  everything  to  gain — 
nothing  to  lose.  So  mail  the  coupon  NOW, 
and  learn  how  to  make  people  like  you,  while 
this  remarkable  offer  is  still  open. 

 FREE  EXAMINATION  COUPON 

Independent  Corporation 

Publishers  of  The  Independent  Weekly 

Dept.  B-1109,  119  West  40th  Street,  New  York 

You  may  send  me  Dr.  Blackford's  Course  of 
seven  lessons  entitled  "Reading  Character  at 
Sight."  I  will  either  remail  the  course  to  you 
within  five  days  after  its  receipt,  or  send  you  $5 
in  full  payment  of  the  course. 

Name  

Address    

 Elect.  Exper.  9-19 


AreYou  a 
Blond? 

The  Secret  of  Making 
People  Like  You 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  A12(S04>3,  (NH4)2SO, 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3-f-H20) 
Ammonium  Carbonate 

(NH,):  COa 
AmmoniumChloride  ( NH4C1 ) 
Ammonium  Sulphate 

(NH,).  S04 
Barium  Chloride  (BaCln) 
Boric  Acid  (H3B03) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl,) 
Calc  ium  Oxide  (CaO) 
Calcium  Sulphate 

(CaSO^H.O) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl  ) 
Copper  Sulphate  (CuS04) 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

C3H6(OH)3 
Hydrochloric  Acid  (HC1) 
Iodine  (1) 

Iron  Chloride  (FeClo) 
Iron  Oxide  (Feo03) 
Lead  Acetate  Pb  (C.H30:.r 
Litmus  Paper 
Magnesium  Carbonate 

(MgC03) 
Manganese  Dioxide  (MnO.  ) 
Mercury  (Quicksilver  >  (Hg) 
Nickel  Chloride  (NiCl-) 
Oxalic  Acid  (HoC204)* 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  <NaB02) 
Sodium  Carbonate  (  Na  CO;1) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaNOs) 
Sodium  Phosphate 

<Na«HP04) 
Sodium  Sulphate  (NaoSO,) 
Sodium  Sulphite  (Na.S03) 
Stannous  Chloride  (SnCl,) 
Sulphate  of  Nickel  ,(NiSb4) 
Sulphate  of  Zinc  (ZnSO,) 
Sulphuric  Acid  (H;S04) 
Tin  (Granulated)  "(Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 
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Chemical  Laboratory 

"We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
ncids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
ilozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


ELECTRO   IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to 
i  cover  postage,  for  which  please  send  me  your  latest 
.  Cyclopedia  Catalog  No.  20  as  described. 


ADDRESS 
STATE .  . 


"THE  LIVIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  20  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  electrical 
catalog  in  print  today.  176  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telegraphy."  20  FREE  coupons  for  our  160-page 
FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  20  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertiserj. 
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"Out  they  came,  the  financier  patting  Preston  on  the  shoulder  in  a 
fatherly  sort  of  way.'.  .  .  'Come  to  see  me  as  often  as  you  can, 
Mr.    Preston,    and    remember    that    I'll    hack    you    to    the  limit.'" 


The  Most  Convincing  Talker 

I  Ever  Mot 

Everywhere  this  man  goes,  people  shower  him  with  favors  and  seek  his  friendship.  Things  which 
other  people  ask  for  and  are  refused,  he  gets  instantly.     How  he  does  it  is  told  in  this  amazing  story. 


LET  me  ask  you  this:  There  is  a  big  busi- 
i  ness  deal  to  be  put  through.  It  involves 
millions  of  dollars.  Putting  it  through  depends 
wholly  on  one  thing — getting  the  backing  of 
a  great  financier. 

But  this  man  is  bitterly  opposed  to  your  idea 
and  to  your  associates.  Seven  of  the  most  able 
men  and  women  in  all  America  have  tried  to 
win  over  this  financier.  They  failed  dismally 
and  completely. 

Now,  could  you,  a  total  stranger  to  this 
man,  walk  in  on  him  unannounced,  talk  for 
less  than  an  hour,  and  then  have  him  take 
your  arm  as  a  token  of  friendship,  and  give 
you  a  signed  letter  agreeing  to  back  you  to  the 
limit? 

Could  you? 

ASTOUNDING?  Yes!  But  it  W  A  S  done.  And 
I'll  tell  you  how.  Here  is  the  way  it  all  came 
about.  For  a  long  time  the  directors  of  our  com- 
pany had  felt  the  handicap  of  limited  capital.  We 
had  business  in  sight  running  into  a  million  dollars 
a  month.  But  we  couldn't  finance  this  volume  of 
sales.  We  simply  had  to  get  big  backing,  and  that 
was  all  there  was  to  it. 

Because  of  trade  affiliations,  one  man — a  great 
financier  in  New  York — controlled  the  situation. 
Win  him  over  and  the  rest  was  easy.  But  how  to 
win  him? — that  was  the  question.  No  less  than 
five  men  and  two  women — all  people  of  influence 
and  reputation — had  tried.  They  were  all  repulsed 
— turned  down  cold  and  flat. 

You  know  how  a  thing  of  this  sort  grows  on  you 
and  how  bitter  utter  defeat  is.  Well,  we  were 
talking  it  over  at  a  board  meeting  when  one  of  our 
directors  announced  that  he  knew  of  only  one  man 
who  could  possibly  put  through  the  deal — a  man 
by  the  name  of  Preston. 

So  it  was  agreed  that  Preston  was  to  be  sounded 
out  at  luncheon  the  following  day.  He  proved  to 
be  a  fine  type  of  American.  At  34  years  of  age  he 
had  become  president  and  majority  stockholder  of 
a  thriving  manufacturing  business  rated  at  three- 
quarters  of  a  million  dollars. 

Preston  was  deeply  interested,  as  anyone  would 
be  over  the  prospect  of  closing  such  a  big  deal. 
The  director  in  question  said  casually,  "Why  don't 
you  run  down  to  New  York  and  take  a  shot  at  it, 
Preston?"  Preston  looked  out  of  the  window  for  a 
moment,  and  then  quietly  answered,  "You're  on." 


1WENT  along  with  Preston  simply  as  a  matter 
of  form  to  represent  our  interests.  Aboard 
the  10:25  train  out  of  Chicago  we  headed  for  the 
smoker  and  got  to  talking  with  the  crowd  there. 

Then  I  noticed  something.  Preston  had  domi- 
nated them  all.  Everyone  was  eagerly  hanging  on 
his  words,  and  looking  at  him  with  open  admira- 
tion. No  sooner  would  he  stop  talking  than  one 
of  the  men  would  start  him  up  again.  And  as  the 
men  dropped  off  at  stations  along  the  way  they 
gave  Preston  their  cards,  with  pressing  invitations 
to  look  them  up.  No  doubt  about  it,  Preston  was 
THE  man  aboard  that  car. 

The  colored  porter,  too,  came  under  his  sway. 
For  that  night,  when  the  berths  were  being  made 
up,  the  porter  came  unasked  to  Preston,  told  him 
that  his  berth  was  right  over  the  car  trucks,  and 


insisted  upon  changing  it  to  a  more  comfortable 
one. 

And  so  it  went  all  the  way  to  New  York.  Every- 
one who  met  Preston  took  a  great  liking  to  him 
the  instant  he  spoke.  They  seemed  to  be  eager 
for  his  companionship — wanted  to  be  with  him 
every  minute,  openly  admired  him,  and  loaded 
him  with  favors. 

Even  the  usual  haughty  room  clerk  at  the  hotel 
showed  a  great  interest  in  Preston's  welfare.  He 
showered  us  with  attention  while  a  long  line  of 
people  waited  to  register. 

The  next  morning  we  called  on  the  great  fi- 
nancier— the  man  who  was  so  bitterly  against  us 
and  had  flatly  turned  down  seven  of  our  shrewd 
influential  representatives. 

I  waited  in  the  reception  room — nervous,  rest- 
less, with  pins  and  needles  running  up  and  down 
my  spine.  Surely  Preston  would  meet  the  same 
humiliating  fate  ? 

But  no!  In  less  than  an  hour  out  they  came, 
arm  in  arm,  the  financier  patting  Preston  on  the 
shoulder  in  a  fatherly  sort  of  way.  And  then  I 
heard  the  surprising  words,  "Come  tq  see  me  as 
often  as  you  can,  Mr.  Preston,  and  remember  that 
I'll  back  volt  to  the  limit!" 


AT  the  hotel  that  night  sleep  wouldn't  come. 
I  couldn't  get  the  amazing  Preston  out  of  my 
thoughts.  What  an  irresistible  power:  over  men's 
minds  he  had.  Didn't  even  have  to  ask  for  what 
he  wanted!  People  actually  competed  for  his  at- 
tention, anticipated  his  wishes  and  eagerly  met 
them.  What  a  man!  What  power!  .  .  .  Then 
the  tremendous  possibilities  of  it  all — think  what 
could  be  done  with  such  power! 

What  was  the  secret?  For  secret  there  must  be. 
So  the  first  thing  next  morning  I  hurried  to  Pres- 
ton's room,  told  him  my  thoughts,  and  asked  him 
the  secret  of  his  power. 

Preston  laughed  good-naturedly.  "Nothing  to 
it — I — well — that — is — "  he  stalled.  "I  don't  like 
to  talk  about  myself,  but  I've  simply  mastered  the 
knack  of  talking  convincingly,  that's  all." 

"But  how  did  you  get  the  knack?"  I  persisted. 
Preston  smiled,  and  said,  "Well,  there's  an  or- 
ganization in  New  York  that  tells  you  exactly  how 
to  do  it.  It's  amazing!  There's  really  nothing  to 
study.  It's  mostly  a  knack  which  they  tell  you. 
You  can  learn  this  knack  in  a  few  hours.  And  in 
less  than  a  week  it  will  produce  definite  results  in 
your  daily  w'ork. 

"Write  to  this  organization — The  Independent 
Corporation — and  get  their  method.  They  send  it 
on  free  trial.  I'll  wager  that  in  a  few  weeks  from 
now  you'll  have  a  power  over  men  which  you  never 
thought  possible  .  .  .  but  write  and  see  for  your- 
self." And  that  was  all  I  could  get  out  of  the 
amazing  Preston. 


WHEN  I  returned  home  I  sent  for  the  method 
Preston  told  me  about.  It  opened  my  eyes 
and  astounded  me.  Just  how  he  had  won  over 
the  financier  was  now  as  clear  as  day  to  me.  I 
began  to  apply  the  method  to  my  daily  work,  and 
soon  I  was  able  to  wield  the  same  remarkable 
power  over  men  and  women  that  Preston  had. 
I  don't  like  to  talk  about  my  personal  achievements 
any  more  than  Preston  does,  but  I'll  say  this: 

When  you  have  acquired  the  knack  of  talking 
convincingly,  it's  easy  to  get  people  to  do  anything 
you  want  them  to  do.  That's  how  Preston  im- 
pressed those  people  on  the  train — how  he  got 
special  attention  from  the  hotel  clerk — how  he  won 
over  the  financier — simply  by  talking  convincingly. 


This  knack  of  talking  convincingly  will  do  won- 
ders for  any  man  or  woman.  Most  people  are  afraid 
to  express  their  thoughts;  they  know  the  humilia- 
tion of  talking  to  people  and  of  being  ignored  with 
a  casual  nod  or  a  "yes"  or  "no."  But  when  you  can 
talk  convincingly,  it's  different.  When  you  talk 
people  listen  and  listen  eagerly.  You  can  get  people 
to  do  almost  anything  you  want  them  to  do.  And 
the  beauty  of  it  all  is  that  they  think  they  are 
doing  it  of  their  own  free  will. 

In  committee  meetings,  or  in  a  crowd  of  any  sort 
you  can  rivet  the  attention  of  all  when  you  talk. 
You  can  force  them  to  accept  your  ideas.  It  helps 
wonderfully  in  writing  business  letters  —  enables 
you  to  write  sales  letters  that  amaze  everyone  by 
the  big  orders  they  pull  in. 

Then  again  it  helps  in  social  life.  Interesting 
and  convincing  talk  is  the  basis  of  social  success. 
At  social  affairs  you'll  always  find  that  the  convinc- 
ing talker  is  the  centre  of  attraction,  and  that 
people  go  out  of  their  way  to  "make  up"  to  him. 

Talk  convincingly  and  no  man — no  matter  who 
he  is — will  ever  treat  you  with  cold,  unresponsive 
indifference.  Instead,  you'll  instantly  get  under 
his  skin,  make  his  heart  glow  and  set  fire  to  his 
enthusiasms.  Talk  convincingly  and  any  man — 
even  a  stranger — will  treat  you  like  an  old  pal  and 
will  literally  take  the  shirt  off  his  back  to  please  you. 

You  can  get  anything  you  want  if  you  know  hozu 
to  talk  convincingly.  You've  noticed  that  in  busi- 
ness ability  alone  won't  get  you  much.  Many  a 
man  of  real  ability,  who  cannot  express  himself 
well,  is  often  outdistanced  by  a  man  of  mediocre 
ability  who  knows  how  to  talk  convincingly. 
There's  no  getting  away  from  it,  to  get  ahead — 
merely  to  hold  your  own — to  get  what  your, 
ability  entitles  you  to,  you've  got  to  know  how  to 
talk  convincingly ! 


THE  method  Preston  told  me  about  is  Dr.  Law's 
"Mastery  of  Speech,"  published  by  the  Inde- 
pendent Corporation.  Such  confidence  have  the 
publishers  in  the  ability  of  Dr.  Law's  method  to 
make  you  a  convincing  talker  that  they  will 
gladly  send  it  to  you  wholly  on  approval. 

You  needn't  send  any  money — not  a  cent. 
Merely  mail  the  coupon,  or  write  a  letter,  and  the 
complete  Course  "Mastery  of  Speech,"  will  be  sent 
you  by  return  mail,  all  charges  prepaid.  If  you  are 
not  entirely  satisfied  with  it,  send  it  back  any  time 
within  five  days  after  you  receive  it  and  you  will 
owe  nothing. 

But  if  it  pleases  you,  as  it  has  pleased  thousands 
of  others,  then  send  only  five  dollars  in  full  pay- 
ment. You  take  no  risk.  You  have  everything 
to  gain  and  nothing  to  lose.  So  mail  the  coupon 
now  before  this  remarkable  offer  is  withdrawn. 

Independent  Corporation 

publishers  of  the  Independent  Weekly 

Dept  L1109    119  W.  40th  St.     New  York 

Please  send  me  Dr.  Frederick  Houk  Law's  "Mas- 
terv  of  Speech,"  a  Course  in  Business  Talking  and 
Public  Speaking  in  eight  lessons.  I  will  either  re- 
mail  the  Course  to  you  within  five  days  after  its 
receipt,  or  send  you  $5  in  full  payment  of  the 
Course. 
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 
me  your  64-page  book. 

 (NAME) 


.(ADDRESS) 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Special  Automobile  Ignition  Course 

We  have  just  installed  a  special  automobile  ignition  course  for  auto 
mechanics,  garage  men  and  owners.  The  course  covers  completely 
ignition,  starting,  lighting  and  other  electrical  equipment  in  connection 
with  automobiles,  motor  boats,  etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  notv  for  64-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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PROGRESSIVENESS,  combined  with 
resourcefulness  and  inventive  in- 
genuity, are  counting  for  much  to- 
day in>  the  production  of  live  motion- 
picture  films.  The  public  wants  to  be 
entertained  during  their  leisure  hours. 
Something  radically  new  has  to  take  the 
place  of  the  old,  constantly,  to  suit  the 
"movie"  fans  and  keep  the  theaters  filled. 
The  greatest  attractions  of  to-day  will  lose 
their  interest  and  novelty  to-morrow.  It 
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is  therefore  self-evident  that  in  this  at- 
mosphere of  changeability  there  is  a  great 
field  open  for  wide-awake  inventors. 


The  latest  novelty  in  the  film  world  is 
the  photographic  production  of  silhouette 
pictures  recently  patented  by  C.  A.  Gilbert. 
Pictures  of  this  kind  until  recently  had  to 
be  drawn  by  hand.  From  fifteen  to  eigh- 
teen individual  pictures  illustrating  the 
progress  in  action  are  needed  per  second. 
The  individually  drawn  comic  picture  is 
therefore  expensive  in  manufacture. 

Gilbert  is  using  silhouettes.    Since  these 
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The  Latest  in  "Silhouette  Movies."  They  Are  Made  from  Life  in  the  Manner  Here  Illustrated.  The  Stage  Screen  Is  Highly  Illuminated 
from  the  Rear  and  the  Actors  Appear  Before  It  Drest  in  Black  Clothes.  The  Camera  Car  Can  Be  Rapidly  Moved  Toward  or  Away  from  the 
Studio  Stage  by  Means  of  an  Electric  Motor  Attached  to  the  Car  Axle  and  Controlled  by  the  Operators  or  a  Third  Man  as  Shown.  Current 

Is  Supplied  the  Motor  Thru  a  Third  Rail. 
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produce  the  weird  and  unusual  effect  of 
black  people  moving  in  a  black  world,  they 
are  most  suitable  for  comic  pictures. 
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Silhouettes  could  be  produced  by  shad- 
ows thrown  on  a  light  screen.  Shadows, 
however,  do  not  produce  a  sufficiently  sharp 
image.  Gilbert's 
method  consists  rath- 
er of  directly  photo- 
graphing the  actors. 
They  present  the  ap- 
pearance of  silhou- 
ettes by  having  their 
movements  performed 
in  front  of  a  power- 
fully illuminated 
screen.  The  method 
used  is  shown  in  fig- 
ure 1.  Here  we  have 
a  stage  upon  which 
actors  are  moving  be- 
fore the  transparent 
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A  New  Way  to  Make 
Silhouette  Movies. 
The  Man  in  the  Pic- 
tures Shown  Is  Photo- 
graphed as  in  Fig,*  1 
from  Life,  While  tne, 
Giant  Bird  and  the 
Elephant  Are  Drawn 
by  an  Artist  in  the 
Proper  Scale  and  then 
Photographed.  Figs.  2 
and  5  Show  the  Com- 
bined   Effects  Clearly. 
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screen,  behind  which 
lights  are  arranged  to 
give  the  necessary 
illumination,  but  with- 
out throwing  direct 
light  rays  thru  the 
screen. 

The  screen  forms 
the  front  of  a  box  or 
small  chamber  in 
which  the  light  is 
produced,  but  pro- 
jected from  the  white 
painted  walls  to  the 
screen.  The  side 
wings  of  this  box 
carry  banks  of  pow- 
erful   electric  lichts 


which  brilliantly  illuminate  the  rear 
side  of  the  transparent  screen.  The  ar- 
rangement is  such  as  to  prevent  shadows 
from  falling  from  actors  upon  the  screen. 
Their  position  is  indicated  in  figure  1.  If 
the  lights  are  of  sufficient  intensity,  pic- 
tures taken  by  means  of  a  motion-picture 
camera  in  front  of  the  stage,  as  shown  in 
hgure  1,  will  be  in  silhouette.  This  method 
of  producing  the  pictures  presents  the  ad- 
vantage of  giving  the  actors  entire  free- 
dom Oi  movement,  without  reference  to 
the  illuminating  arrangement. 

Gilbert's  method  admits  of  various  in- 
teresting applications,  by  which  novel  ef- 
fects can  be  produced.  Figure  2,  for  in- 
stance, shows  the  picture  of  a  tremendous 
bird  eating  a  man.  The  actions  of  the  man 
have  been  actually  picturized  (to  use  the 
language  of  the  "movie"  industry),  as 
shown  in  figure  3,  in  a  separate  film.  The 
bird,  however,  and  his  "cruel"  actions  have 
been  produced  by  the  pen  of  an  artist  ac- 
cording to  figure  4.  Then  both  films  have 
been  combined  into  the  final  working  film, 
ingffte  2,  with  its  weird  impressions.  In  a 
similar  way  films,  hgure  5,  of  an  elephant 
and  his  trainer  have  been  composed  by 
combining  figures  6  and  7.  The  trainer  has 
here  been  an  actual  man,  but  the  elephant,  no 
matter  how  natural  he  may  look,  has  been 
originated  by  an  artist.  In  this  case  it  is 
decidedly  more  economical  to  arrive  at  the 
elephant's  picture  by  employing  the  skill 
of  an  artist  than  by  having  an  actual  ele- 
phant on  the  stage. 

The  background  of  the  picture,  consist- 
ing let  us  say  of  buildings,  is  frequently 
produced  by  having  a  permanent  drawing 
painted  on  the  screen  before  which  the 
actors  appear.  A  picture  of  this  kind  is 
illustrated  in  figure  1.  In  this  case  it  is 
not  necessary  to  combine  two  films  into 
one,  which  naturally  adds  to  the  produc- 
tion expenses.  It  is  often  possible,  how- 
ever, to  make  the  background  a  natural 
picture,  such  as  a  street  scene,  and  this  can 
then  be  combined  with  a  comic  silhouette 
picture  produced  by  means  of  the  Gilbert 
process. 
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The  accompanying  illustration  shows  a 
recent  invention  of  Mr.  Frank  H.  Ellison, 
of  New  York  City,  who  proposes  an  ad- 
vertising scheme  susceptible  to  many  ad- 
vertising adaptations  whereby  two  power- 
ful beams  of  electric  light  are  Hashed  into 
space  at  right  angles,  causing  thereby  an 
image  in  the  form  of  an  advertisement, 
flag,  etc.,  to  be  cast  up  at  the  juncture  of 
the  two  beams.  The  main  shaft  of  light 
may  be  thrown  from  a  powerful  electric 
searchlight  projector,  or  other  source  of  in- 
tense illumination,  while  the  crosswise  beam 
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The  Accompanying  Illustration  Shows  a  New 
Invention,  Which  Is  as  Radical  as  It  Is  Novel 
in  Its  Conception.  The  Inventor  Proposes  to 
Throw  an  Image  of  a  Flag  or  an  Advertise- 
ment in  Mid-Air  at  the  Interception  of  Two 
Powerful  Beams  of  Light,  as  Here  Illus- 
trated. 


projector,  carrying  the  image,  may  be  in  the 
form  of  a  stereopticon,  in  which  different 
•dides  can  be  placed  and  quickly  changed, 
as  desired.  In  the  event  that  an  atmosphere 
containing  water  vapor,  as  in  the  East,  is 
not  available  it  becomes  possible,  to  provide 
an  artificial  medium  for  the  purpose,  by  em- 
ploying a  small  steam  generator  or  boiler 
under  the  spot  where  the  image  is  desired. 
A  single  steampipe  or  two  may  be  run  a  con- 
siderable distance  above  the  roof  of  a  high 
building  in  the  vicinity,  and  when  it  is  de- 
sired to  throw  the  image  or  script  in  the 
air,  the  steam  is  turned  on  and  thus  forms 
a  very  good  medium  for  the  purpose. 
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This  Illustration  Shows  a  Recent  Development  In  Simplifying  the  Airship  and  at  the  Same  Time  Making  for  More  Efficiency  all  Around. 
The  Idea  Is  To  Do  Away  Entirely  With  the  Underslung  Power  Gondolas,  Such  as  are  Used  on  the  English  and  German  Airships  of  the 
Zeppelin  Type.  The  Engines  are  Housed  in  a  Wind  Tunnel  Running  Thru  the  Center  of  the  Airship  as  Shown.  Propellers  Which  are 
from  Fifteen  to  Twenty  Feet  in  Diameter  Create  a  Sort  of  Vacuum  Within  the  Tube,  and  the  Airship  Therefore  will  Virtually  Suck  Its 

Way  Thru  the  Air  at  an  Increased  Speed, 


ON  its  historic  cruise  to  the  United 
States  the  R-34,  while  making  a 
splendid  achievement,  disappointed 
many  for  the  reason  that  it  had 
been  hoped  that  the  dirigible  would 
make  a  westerly  passage  much  quicker  than 
it  actually  did.  Of  course,  the  airship  had 
to  battle  against  head-winds  nearly  all  the 
way  over,  which  is  best  proven  by  the  fact 
that  on  its  return  trip  it  accomplisht  .the 
eastward  passage  in  75  hours. 

One  reason,  and  the  entire  reason,  that 
Brown  and  Alcock  flew  across  the  ocean  in 
sixteen  hours  with  an  airplane,  while  the 
quickest  trip  of  the  airship  took  over  four 
times  as  long,  is  explained  in  one  word — 
friction.  The  airplane  offers  but  little  sur- 
face to  the  wind,  due  to  the  fact  that  its 
surfaces  not  only  are  comparatively  small, 
but  cutting  like  a  knife,  they  do  not  offer 
much  resistance  to  the  air.  The  airship  on 
the  other  hand,  due  to  its  large  and  cum- 
bersome bulk,  gives  rise  to  enormous  fric- 
tion not  only  head  on,  but  along  its  sides  as 
well.  In  this  capacity  it  stands  on  a  par 
with  the  big  ocean  liner  that  sinks  deep 
into  the  water,  and  consequently  needs  an 
enormous  power  to  move  it,  whereas  the 
little  motorboat-hydroplane,  when  provided 
with  suitable  vanes,  will  actually  skim 
above  the  water,  hardly  touching  the  latter, 
at  a  speed  maivy  times  that  of  the  ocean 
liner.  Here  we  have  the  same  comparison. 
It  is  simply  a  matter  of  reduced  friction 
of  the  mechanical  birds  and  their  natural 
element,  the  air.  We  therefore  find  that  if 
we  can  do  away  with  all  unnecessary  fric- 
tion on  the  huge  airship,  we  will  be  able 
to  propel  it  much  faster.  Take  the  case 
of  the  R-34  with  its  four  gondolas ;  these 
take  up  quite  a  good  deal  of  room  and 
make  for  air  resistance  when  the  airship  is 
in  flight.    While  to  the  layman  this  appears 


trifling,  it  tends  to  retard  the  total  speed 
of  the  airship  very  considerably,  and  if  we 
can  do  away  with  these  gondolas  and  their 
engines,  we  will  increase  the  speed  of  the 
airship  by  just  so  much. 

Also,  if  we  can  diminish  the  resistance 
created  by  the  nose  of  the  airship  as  it 
plows  its  way  thru  the  air,  we  will  again 
increase  its  speed.  This,  of  course,  is  ap- 
parent, and  the  following  experiment,  which 
anyone  may  try  himself,  ought  to  prove  it 
abundantly.  Take  a  pail  of  water  and  try 
to  drag  it  with  the  open  side  thru  a  stream 
of  water.  You  will  meet  with  an  enor- 
mous resistance.  Take  the  same  pail  and 
make  a  hole  of  about  half  the  diameter  in 
the  bottom  of  the  pail.  You  will  now  find 
that  you  can  drag  the  pail  with  considerable 
ease,  for  the  reason  that  the  water  flows 
right  thru  it.  In  the  former  experiment  it 
was  necessary  to  first  fill  the  pail  with 
water,  and  after  this  move  (  displace  )  a  col- 
umn of  water  represented  by  the  diameter 
of  the  pail. 

With  these  things  in  view,  the  writer  of- 
fers a  novel  idea  in  which  it  is  proposed 
to  speed  up  dirigibles  considerably.  The 
idea  is  made  clear  in  the  accompanying 
illustration.  It  will  be  seen  that  this  air- 
ship has  no  gondolas  whatsoever,  and  the 
power  plant  is  not  hung  underneath  the  air- 
ship, as  is  common  in  all  Zeppelin  types. 
Instead,  the  center  of  the  airship  is  hollow, 
forming  a  wind  tunnel  extending  clear 
thru  the  entire  length  of  the  airship.  This 
air  tube,  of  course,  is  not  a  small  affair, 
but  is  anywhere  from  15  to  25  feet  in 
diameter,  as  will  be  noted.  The  three  en- 
gines are  stationed,  the  first  at  the  nose, 
the  second  at  the  tail  end,  and  the  third 
in  the  center  of  the  wind  tunnel.  The  pro- 
pellers must  be  of  the  same  diameter  as 
that  of  the  tunnel,  and  the  object  is  to  have 


all  three  of  them  working  at  the  same  time 
in  order  to  suck  in  the  air  at  the  nose  of 
the  ship  and  form  a  sort  of  vacuum.  The 
air  will  then  flow  thru  the  tunnel,  the  same 
as  the  water  flows  thru  the  pail  after  we 
made  a  central  opening  in  its  bottom.  From 
this  it  will  be  seen  that  the  airship  will 
virtually  suck  its  zvay  thru  the  air,  and  it 
should  be  possible  for  such  a  craft  to  make 
much  greater  speed  than  with  the  former 
methods.  Moreover,  as  the  engines  are  not 
exposed  to  the  elements,  it  would  also 
seem  that  not  so  much  engine  trouble 
should  develop,  as  is  the  case  with  the 
under-slung  type.  Another  very  important 
consideration  is  that  inasmuch  as  the  air 
is  rushing  right  back  of  the  engines,  the 
cooling  of  the  latter  is  infinitely  better  than 
at  present.  And  as  every  engine  man 
knows,  the  better  an  engine  is  cooled  the 
less  likelihood  there  is  of  trouble  devel- 
oping. 

In  the  aerial  liner  of  the  future,  in  order 
to  do  away  with  all  unnecessary  head  re- 
sistance, the  crew's  quarters,  etc.,  will  prob- 
ably be  located  at  the  bottom  of  the  air- 
ship, and  as  will  be  noted  in  the  illustra- 
tion, the  entire  living  quarters  are  fashioned 
with  stream  lines,  to  minimize  all  unneces- 
sary air  resistance. 

Hydrogen  gas  will  probably  not  be  used 
much  longer,  as  already  Zeppelin  types  in 
Germany  demonstrated  that  these  huge  bags 
are  not  safe  with  the  enormous  quantities 
of  inflammable  gas  stored  within  their 
metallic  girders.  Electric  sparks  set  up  by 
the  electrical  machinery  of  wireless  appa- 
ratus are  a  constant  danger  to  the  explosive 
gas,  and  the  same  is  true  should  lightning 
hit  the  dirigible.  The  airship  of  the  future 
for  this  reason  will  use  Helium  gas  in  its 
subdivided  compartments,  or  some  other 
{Continued  on  page  446) 
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This  Shows  Graphically  How  Much  a  Human  Being  Would  Be  Able  to  Lift  on  the  Various 
Heavenly  Bodies.  This  Illustrates  That  a  Pound  Does  Not  Weigh  a  Pound  Everywhere  in 
the  Universe,  But  Changes  According  to  the  Mass  and  Density  of  the  Heavenly  Body  upon 

Which  It  Is  Placed. 


THE  earth  is  revolving  around  the 
sun  in  an  orbit  that  is  almost  a  per- 
fect circle  with  a  velocity  of  eigh- 
teen and  one-half  miles  per  second. 
If  for  any  reason  this  orbital  velocity 
should  suddenly  cease  or  be  brought  to 
zero,  the  earth  would  fall  into  the  sun 
and  the  time  of  falling  would  be  sixty-four 
and  one-half  days.  If  its  orbital  velocity 
should  be  brought  almost  to  zero,  that  is 
if  the  earth  still  possest  a  slight  motion 
at  right  angles  to  the  line  connecting  it 
with  the  sun,  it  would  describe  an  ex- 
tremely narrow  ellipse  with  the  sun  at  the 
further  focus  (see  diagram  1),  and  would 
return  to  the  point  where  its  velocity  had 
changed  after  one  hundred  and  twenty-nine 
days. 

If  the  orbital  velocity  should  be  increased 
more  and  more,  the  ellipse  would  become 
wider  and  wider,  and  the  period  of  the 
earth's  revolution  longer  and  longer.  When 
the  orbital  velocity  reached  eighteen  and 
one-half  miles  per  second  the  earth  would 
be  revolving  around  the  sun  in  a  circular 
orbit  in  a  period  of  365%  days  (as  it  does 
now).  If  the  orbital  velocity  should  in- 
crease still  more  the  earth's  orbit  would 
become  elliptical  again  with  the  sun  now  at 
the  nearer  focus  and  the  width  of  the  ellipse 
would  increase  as  the  velocity  increased. 

THE  EARTH  COULD  LEAVE  SOLAR  SYSTEM. 

When  the  orbital  velocity  reached  26.2 
miles  per  second  (the  velocity  from  in- 
finity or  parabolic  velocity  for  the  earth), 
the  earth  would  escape  the  control  of  the 
sun  and  leave  the  solar  system  on  the  curve 
of  a  parabola  never  to  return.  If  the  or- 
bital velocity  should  exceed  26.2  miles  per 
second  the  earth  would  also  escape  from 
the  solar  system,  but  the  curve  would  be 
hyperbolic  instead  of  parabolic  in  form. 

Now  each  planet  in  the  solar  system  has 
its  parabolic  velocity  or,  as  we  might  call 
it.  velocity  of  escape  from  the  solar  sys- 


tem, and  as  this  varies  inversely  as  the 
square  root  of  the  planet's  distance  from 
the  sun,  it  becomes  less  and  less  as  the 
planet's  distance  from  the  sun  increases. 

For  Neptune  the  parabolic  velocity  is 
only  4.7  miles  per  second.  If  its  orbital 
velocity  of  three  and  one-third  miles  per 
second  should  be  increased  to  this  parabolic 
velocity  Neptune  would  escape  from  the 
^olar  system. 


If  a  body  should  fall  from  infinity  or 
the  distance  of  the  stars  toward  the  sun 
under  the  force  of  the  sun's  attraction 
alone,  it  would  have  acquired  a  velocity  of 
4.7  miles  per  second  by  the  time  it  had 
reached  the  orbit  of  Neptune,  26.2  miles 
per  second  when  it  had  arrived  at  the 
earth's  orbit  and  383  miles  per  second  by 
the  time  it  had  reached  the  surface  of  the 
sun. 

Let  us  consider  now  what  velocity  an  ob- 
ject at  the  surface  of  the  sun  must  pos- 
sess in  order  to  escape  the  sun's  attraction 
and  pass  off  into  space.  Evidently  this 
would  be  the  same  as  the  parabolic  velocity 
or  velocity  from  infinity  for  the  sun's  sur- 
face, 383  miles  per  second.  Any  object  at 
the  solar  surface  endowed  with  a  velocity 
in  excess  of  this  amount  would  leave  the 
sun  never  to  return. 

THROWING  A  STONE  INTO  INFINITY. 

Since  it  can  be  shown  that  this  velocity 
of  escape  varies  directly  as  the  square  root 
of  the  mass  of  the  attracting  body,  it  is 
possible  to  compute  the  velocity  of  escape 
for  objects  on  all  of  the  planets  in  the 
solar  system  as  well  as  for  objects  on  the 
sun.  These  values  are  given  in  Table  I. 
Objects  on  any  of  the  planets  possessing 
these  velocities  or  greater  velocities  escape 
from  the  control  of  their  respective  planets 
and  either  become  satellites  of  the  sun  or 
leave  the  solar  system  entirely,  depending 
on  the  excess  of  their  velocities  over  the 
critical  value.  It  will  be  noted  from  a 
glance  at  these  critical  velocities  given  in 
Table  I  that  it  would  be  easily  possible  to 
fire  a  cannon  ball  from  Ceres,  the  largest 
asteroid,  that  would  pass  off  into  space, 
never  touching  the  surface  of  the  asteroid, 
while  on  Eros  a  stone  could  be  thrown 
from  the  hand  with  sufficient  velocity  to 
enable  it  to  escape  the  control  of  the 
asteroid. 


How  Would  You  Like  to  Clear  in  One  Bound  a  Mountain  Nearly  One  Mile  in  Height?  This 
Is  Exactly  What  You  Could  Do  if  You  Were  on  Eros,  the  Small  Asteroid.     If  You  Could 
Jump  Four  Feet  High  on  Earth,  You  Could  Jump  Over  One  Mile  on  Eros.     Even  on  the 
Moon  You  Could  Jump  Over  a  House  Without  Much  Trouble,  with  One  Bound. 
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SHOOT  A  CANNON  BALL  FIVE  MILES  A  SEC- 
OND AND  YOU  HAVE  A  NEW  MOON. 

Ill  the  last  column  in  Table  I  is  given 
the  velocities  for  satellites  grazing  the  sur- 
faces of  the  various  planets,  the  sun  or 
moon,  in  circular  orbits.  It  can  be  shown 
that  these  values  are  equal  to  the  critical 
velocities  or  velocities  of  escape  multiplied 
by  the  square  root  of  one-half.  It  will  be 
noted  that  for  the  sun  this  value  is  271 
miles  per  second,  that  is,  an  object  hurled 
from  the  sun  with  a  velocity  of  271  miles 
per  second  would  become  a  satellite  of  the 
sun,  moving  close  to  its  surface  in  a  cir- 
cular orbit.  An  object  hurled  from  the 
earth's  surface  with  a  velocity  of  5  miles 
per  second  would  likewise  become  a  satel- 
lite of  the  earth,  revolving  around  it  in  a 
circular  orbit  close  to  the  surface. 

It  is  interesting  to  consider  in  this  con- 
nection what  would  be  the  course  of  pro- 
jectiles hurled  from  the  earth  or  other 
planets  with  varying  velocities. 

If  an  object  should  be  thrown  from  a 
mountain  or  some  other  elevated  position 
on  the  earth's  surface  horizontally  (neg- 
lecting resistance  of  air)  with  a  very  slight 
initial  velocity,  it  would  fall  almost  straight 
downward,  and  if  the  earth  were  concen- 
trated at  a  point  at  its  center  the  object 
would  move  in  a  very  narrow  ellipse 
around  the  earth's  center,  returning  to  the 
point  of  departure  again  after  30  minutes. 
If  the  velocity  is  increased  more  and  more 
the  object  falls  further  and  further  to  one 
side,  and  if  the  earth  were  concentrated  at 
its  surface  so  the  object  would  not  en- 
counter the  surface  ;  it  would  move  in  an 
elliptical  path,  always  returning  to  the 
original  point.  The  widths  of  the  ellipse 
would  increase  with  the  velocity  (see  dia- 
gram II).  Finally  when  the  velocity  with 
which  the  object  is  hurled  reaches  5  miles 
per  second  it  leaves  the  earth  entirely  and 
becomes  a  satellite  of  the  earth,  moving  in 
a  circular  orbit  with  a  period  of  1  hour  25 
minutes.  If  the  velocity  is  increased  be- 
yond 5  miles  per  second  the  object  con- 
tinues to  revolve  around  the  earth  in  an 
elliptical  orbit  whose  width  increases  with 
the  velocity  until  a  velocity  of  7  miles  per 
second  is  reached,  when  the  object  flies 
off  on  a  parabolic  curve,  escaping  the 
earth's  attraction  entirely  and  becoming  a 
satellite  of  the  sun.  The  same  principle 
holds  for  all  the  other  members  of  the 
solar  system  as  well  as  for  the  earth,  and 
a  reference  to  table  1  will  show  the  velocity 
of  escape  for  each  member  of  the  solar 
system  as  well  as  the  velocity  with  which 
an  object  must  be  thrown  from  the  surface 
in  order  to  make  it  a  satellite  of  the  planet 
in  question. 

It  is  interesting  to  consider  in  this  con- 
nection what  would  happen  if  the  earth 
should  suddenly  explode.  All  particles  that 
received  an  initial  velocity  under  seven 
miles  per  second,  the  velocity  of  escape, 
would  come  back  to  the  scene  of  the  catas- 
trophe repeatedly  in  elliptical  orbits,  and 
those  that  were  ejected  with  equal  velocities 
would  come  back  at  the  same  time,  how- 


Showing  How  Much  You  Would  Weigh  on  the  Various  Heavenly  Bodies.  If  You  Weigh  150 
Pounds  on  Earth,  Your  Weight  Would  Shrink  to  2  Ounces  on  Eros.  While  on  the  Sun  You 
Would   Weigh   over  2  Tons  and   You   Would    Not    Have   Sufficient   Strength   to    Lift  Your 

Own  Body. 


ever  different  the  directions  of  their  ejec- 
tion or  the  width  of  their  orbits.  If  the 
velocity  of  ejection  equaled  or  exceeded 
seven  miles  per  second,  they  would  not 
return. 

WEIGHT  ON  OTHER  PLANETS. 

Let  us  consider  now  some  of  the  inter- 
esting phenomena  arising  from  the  fact 
that  the  surface  gravity  of  a  planet,  or  its 
attraction  for  objects  at  its  surface,  is  pro- 
portional to  its  mass  or  the  quantity  of  mat- 
ter that  it  contains.  This  affects  directly 
the  weight  of  objects  at  the  surfaces  of  the 
planets  and  the  amount  of  work  that  can 
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Do  You  Know  That  if  There  Were  a  Shaft 
Drilled  Right  thru  the  Earth,  and  if  You 
Were  to  Descend  into  Same,  You  Would 
Weigh  Nothing  When  You  Arrived  at  the 
Center?  Our  Illustration  Shows  How  Much 
You  Would  Weigh  at  the  Different  Levels  in 
the  Shaft. 

be  performed  against  the  attraction  of 
gravity  on  the  various  planets. 

Taking  the  earth's  attraction  for  objects 
at  its  surface  as  the  unit,  the  relative  sur- 
face gravity  for  all  other  planets,  the  sun, 
and  the  moon,  has  been  computed  ( see 
Table  I)  by  multiplying  the  density  by  the 
radius,  both  quantities  relative  to  the  corre- 
sponding values  for  the  earth. 

We  then  find  what  a  man  weighing  150 
lbs.  on  the  earth  would  weigh  if  it  were 
possible  for  him  to  exist  on  the  sun,  moon 
or  other  planets,  to  what  height  he  could 
jump  against  the  attraction  of  gravity  and 
what  weights  he  could  lift;  also  with  what 
velocity  an  object  must  be  endowed  to  en- 


This  Illustration  Depicts  with  What  Force  You  Must  Hurl  a  Body  into  the  Air  SO  It  Will 
Never  Return, — in  Other  Words,  Becoming  a  New  Satellite.  If  You  Could  Build  a  Cannon 
to  Shoot  a  Projectile  into  the  Air  Going  at  the  Rate  of  Five  Miles  per  Second,  It  Would 
Become  a  New  Moon  Gravitating  Around  the  Earth  in  an  Orbit  of  Its  Own.  On  Mars  the 
Velocity  Need  Only  Be  1.1  Miles  per  Second,  While  on  Eros  You  Could  Throw  a  Stone  into 
the  Air  So  That  It  Would   Never  Return. 


able  it  to  escape  from  the  planet  and  under 
what  condition  it  would  become  a  satellite 
of  the  planet  revolving  close  to  its  surface 
in  a  circular  orbit. 

We  note  (Table  I)  that  a  man  who 
weighs  150  lbs.  on  the  earth  would  weigh 
4,146  lbs.,  or  over  two  tons,  on  the  sun.  If 
he  could  jump  to  a  height  of  four  feet  on 
the  earth  he  would  find  himself  unable  to 
raise  his  body  even  two  inches  by  his  own 
energy,  against  the  sun's  surface  gravity. 
He  would  be,  indeed,  crushed  by  his  own 
weight,  lifting  his  arms  and  feet  and  mov- 
ing about  only  with  the  greatest  effort.  He 
would  have  as  much  difficult)'  in  lifting  a 
weight  of  seven  pounds  on  the  sun  as  in 
lifting  a  weight  of  two  hundred  pounds 
on  the  earth. 

On  the  asteroid  Eros  on  the  contrary  his 
weight  would  be  but  tzvo  ounces.  He  could 
jump  to  the  height  of  a  mile  as  easily  as  he 
could  jump  to  a  height  of  four  feet  on  the 
earth,  and  he  could  lift  one  hundred  and 
thirty  tons  as  easily  as  he  would  lift  two- 
hundred  pounds  on  the  earth. 

It  will  be  noted  that  the  weight  of  the 
large  engine  on  the  cover  drawing  is  given 
as  684,000  pounds.  This  corresponds  to  a 
weight  of  500  lbs.  on  Earth.  This  is  prob- 
ably the  limit  a  professional  strong  man 
could  lift  on  earth. 

LIVING  IN  A  VACUUM. 

This  brings  us  to  the  interesting  subject 
as  to  what  would  happen  if  we  were  to  visit 
one  of  our  small  planetary  bodies  on  which 
there  is  no  atmosphere,  such  as  for  instance 
our  moon  and  any  of  the  Asteroids.  Being 
that  the  gravitational  pull  is  so  small  on 
these  bodies,  the  atmosphere — if  they  had 
an}' — probably  escaped  aeons  ago.  Conse- 
quently, if  we  were  to  visit  any  of  these 
heavenly  bodies,  we  would  be  placed  in  an 
absolute  vacuum  much  greater  than  we  can 
procure  with  our  best  vacuum  pumps  on 
earth.  How,  then,  could  we  walk  on  such 
a  body  and  exist?  We  must  always  remem- 
ber that  every  square  inch  of  our  body  on 
earth  is  weighed  down  with  an  atmospheric 
pressure  of  14.7  pounds.  The  total  pressure 
upon  the  human  body  is  therefore  enor- 
mous, amounting  to  47.040  lbs.  Remove 
this  pressure  and  our  blood  vessels  would 
burst  like  an  automobile  tire. 

The  thing  to  do  then,  if  we  are  ever  en- 
abled to  visit  the  moon  or  one  of  the  Aster- 
oids, would  be  to  encase  ourselves  in  a 
strong  rubber  fabric  by  having  strips  of 
thick  rubber  sheeting  wrapt  all  around 
our  body,  as  suggested  in  our  cover  draw- 
ing. These  rubber  strips  would  be  wrapt 
around  the  body  and  limbs  similar  to  what 
our  soldiers  do  with  their  puttees.  It  would, 
of  course,  also  be  necessary  that  we  should 
bring  along  our  own  air,  and  this,  too,  is 
suggested  in  our  cover  drawing,  where  a 
comprest  air  tank  is  strapt  to  the  back 
of  the  man,  an  automatic  air  valve  regulat- 
ing the  air  supply  as  it  is  consumed.  By 
means  of  suitable  chemicals  the  air  could  be 
renewed  automatically  for  an  indefinite 
time.  In  order  that  we  can  see  about  us, 
it  would  also  be  necessary  for  us  to  pro- 
vide a  sort  of  helmet  fitted  with  a  thick- 
glass  plate  adjusted  air-tight  to  the  helmet. 
The  whole  contrivance  would  then  be 
strapt  to  the  body. 
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MANS  WEIGHT 

ISO  LBS. 
ON  SURFACE  OF 
EARTH 


8.00  0  M. 

'  2 


16.000  M. 
4 


24.000  M. 

'  6 


32000M. 
'  8 


4-0.000  M. 
10 


4-8,000  M. 
'•  12 


200.000  M. 
50 


87 'A  LBS. 


4-'/fe  LBS. 


'  I  oz. 


Suppose  You  Were  to  Rise  Above  the  Surface  of  the  Earth  in  Some  New  Space-Flying  Machine.  This  chart  Shows  How  Much  Weight  You 

Would  Lose  as  You  Get  Away  from  the  Gravitational  Attraction  of  the  Earth. 


The  feet  as  well  as  the  hands  would  also 
have  to  be  encased  in  very  snug-fitting 
rubber,  as  no  part  of  the  human  body 
should  be  exposed  to  the  vacuum  which 
would  draw  out  the  blood  immediately.  It 
is  well  known  that  when  aviators 
ascend  to  a  great  height  blood 
begins  to  flow  out  from  under- 
neath the  finger  nails,  due  to  the 
reduced  pressure.  It  can  be 
easily  imagined  what  will  happen 
if  all  the  pressure  was  removed 
and  the  hand  was  exposed  to 
the  vacuum. 

His  greatest  difficulty,  granted 
he  were  able  to  withstand  the 
lack  of  air  and  atmospheric 
pressure,  would  be  experienced 
in  retaining  a  foothold  upon  this 
insecure  mass  of  rock  spinning 
thru  space,  for  so  slight  is  the 
attractive  force  that  holds  him 
to  the  surface  that  it  would  be 
possible  for  him  to  jump  with 
sufficient  initial  velocity  to  escape 
from  the  asteroid,  the  velocity  of 
escape  being  only  thirty-six  feet 
per  second,  and  the  height  to 
which  he  is  able  to  jump  against 
the  force  of  gravity  being  1  mile. 

Referring  to  Table  I,  we  note  that  the 
surface  gravity  of  Uranus  is  nearest  to  that 
of  the  earth  and  that  a  man  who  weighs  150 
lbs.  on  the  earth  would  weigh  149  lbs.  on 
Uranus  and  would  be  able  to  do  practically 
the  same  amount  of  work.  This  arises 
from  the  fact  that  the  greatly  increased 
radius  of  Uranus,  three  and  eight-tenths 
that  of  the  earth,  is  offset  by  its  greatly 
decreased  density,  which  is  only  one-quarter 
that  of  the  earth,  the  product  of  the  two 
giving  the  surface  quantity  of  Uranus.  This 
is  also  true  in  a  less  degree  with  Saturn 
and  Neptune.  The  huge  bulk  of  Jupiter, 
however,  considerably  overbalances  its  low 
density,  and  a  man  who  weighs  150  lbs.  on 
the  earth  would  find  his  weight  of  378  lbs. 
a  burden  to  him  on  Jupiter. 

MAN  WEIGHS  53  POUNDS  ON  MARS. 

On  Mars,  on  the  other  hand,  he  would 
find  he  weighed  only  53  lbs.  and  that  he 
could  jump  nearly  three  times  as  high  as 
he  could  on  the  earth  and  lift  loads  nearly 
three  times  as  heavy.  On  the  moon  he 
would  weigh  only  one-sixth  as  much  as  on 
the  earth  and  could  throw  a  ball  six  times 
as  far  and  jump  six  times  as  high.  He 
would  lift  six  hundred  pounds  as  readily 
as  he  would  lift  one  hundred  pounds  on  the 
earth. 


Venus  most  closely  resembles  the  earth 
among  the  terrestrial  planets  and  a  man 
would  find,  if  he  were  suddenly  transferred 
to  Venus,  that  he  would  only  lose  twenty- 
two  pounds  in  weight  by  the  change.  He 


/      /a  s  miles  per  sec.  s 


\  \  if  , 


This  Illustrates  What  Would  Happen  If  the  Earth's  Orbital  Ve- 
locity, 18.5  Miles  per  Second,  Were  to  Change  Suddenly.  A,  if  the 
Velocity  Would  Almost  Cease.  B,  Present  Velocity  of  Earth.  C, 
Velocity  Greater  Than  18.5  Miles  per  Second.  D,  Velocity  26.2 
Miles  per  Second.  E,  Velocity  Greater  Than  26.2  Miles  per  Second. 
At  This  Speed  the  Earth  Leaves  the  Solar  System  Never  to  Return. 


To  Illustrate  Course  of  Projectiles  Hurled 
Horizontally  from  P,  a  Point  on  the  Earth's 
Surface  (Neglecting  Friction  of  Air)  at  Dif- 
ferent Velocities  in  Direction  of  Arrow.  If 
Velocity  Is  Less  Than  7  Miles  per  Second. 
Projectile  Moves  in  Elliptical  Curve  Whose 
Width  Depends  Directly  on  Initial  Velocity 
with  Which  Projectile  Is  Hurled.  If  Velocity 
Equals  T  Miles  per  Second,  Projectile  Be- 
comes a  Satellite  of  the  Planet,  and  if  Ve- 
locity is  7  Miles  per  Second  or  Greater,  the 
Projectile  Escapes  Earth's  Attraction  and 
Goes  Off  into  Space. 

TABLE  I. 


could  lift  weights  fifteen  per  cent  heavier 
and  jump  fifteen  per  cent,  higher  than  on 
the  earth. 

Let  us  note  in  passing  the  low  velocity 
of  escape  for  the  moon,  Mercury  and  Mars'. 

This  is  believed  to  have  an  im- 
portant bearing  upon  the  possi- 
bility of  these  bodies  possessing 
and  holding  atmospheres.  The 
molecules  of  gases  in  the  atmos- 
phere are  moving  in  all  direc- 
tions at  high  velocities.  It  has 
been  computed  that  the  mole- 
cular velocity  of  oxygen  is  1.8 
miles  per  second  at  zero  centi- 
grade, of  nitrogen  2.0  miles  per 
second,  of  water  vapor  2.5  miles 
per  second,  of  helium  5.2  miles 
per  second  and  of  hydrogen  7.4 
miles  per  second.  Evidently  then 
the  earth  could  not  permanently 
hold  free  hydrogen  in  its  at- 
mosphere or  the  moon  and  Mars 
any  of  these  gases.  Even  if 
Mars  were  originally  clothed 
with  an  extensive  atmosphere  it 
is,  according  to  the  kinetic  the- 
ory of  gases,  losing  it  molecule 
by  molecule.  Moreover,  in  in- 
ter-planetary space  there  must 
be  wandering  molecules  of  gases  that  have 
deserted  the  bodies  in  the  solar  system  that 
have  low  velocities  of  escape.  Of  course 
upon  even  the  largest  asteroids  there  could 
not  be  any  of  the  atmospheric  gases  of  the 
earth,  as  the  velocity  of  escape  is  so  ex- 
cessively low  for  all  of  these  bodies. 
WEIGHT  INSIDE  OF  EARTH. 
Let  us  consider  now,  in  concluding,  what 
would  be  the  effect  upon  a  man's  weight  if 
he  should  fall  toward  the  earth's  center 
thru  a  circular  shaft  (see  diagram  III), 
assuming  that  the  earth's  density  is  uni- 
form thruout.  Since  surface  gravity  is 
equal  to  the  density  times  the  radius,  his 
weight  at  the  surface  will  be  decreased  as 
he  falls  toward  the  center  proportionally 
directly  to  his  distance  below  the  surface. 
At  a  distance  below  the  surface  equal  to 
one-fifth  of  the  radius  his  weight  will  be 
decreased  one-fifth  of  the  value  for  the 
surface,  that  is  a  man  who  weighs  150  lbs. 
on  the  surface  would  weigh  120  lbs.  one- 
fifth  of  the  distance  to  the  center  or  eight 
hundred  miles  below  the  surface.  Two 
thousand  miles  below  the  surface  or  one- 
half  the  distance  to  the  center  his  weight 
would  be  one-half  the  surface  value  or  sev- 
enty-five pounds  and  at  the  earth's  center 
(Continued  on  page  449) 


Diameter 
(In  Miles) 

Density 
(Relative  to 
Earth's) 

Radius 
(Relative  to 
Earth's) 

Surface 
Gravity 
(Relative  to 
Earth's) 

Man's 
Weight 
in  Pounds 

Height 
Man  can 
Jump 

Weight 
Man  can 
Lift 

\  elocitv 

of 
Escape 

Velocity  with  which 
object  must   be  pro- 
jected  to    become  a 
satellite  moving  close 
to  surface  in  perfect 
circle 

Earth  

7,918 

1.00 

1.00 

1.00 

150  lbs. 

4  feet 

200  lbs. 

7  mi. 

per  sec. 

5  mi.  per  sec. 

Sun  

864,392 

.25 

109.17 

27.64 

4,146  " 

1.7  in. 

7 

383 

271 

Moon  

2,160 

.60 

.27 

.16 

.25  " 

24  feet 

1,214  " 

1.5 

1.1 

Mercurv  

3,009 

.81 

.38 

.31 

46  " 

13 

650  " 

2.2 

1.6 

Venus  

7,701 

.88 

.97 

.85 

128  " 

5 

234  " 

6.6 

4.7 

Mars  

4,339 

.65 

.55 

.35 

53  " 

11 

564  " 

1.5 

1.1 

Jupiter  

88,392 

.23 

11.16 

2.52 

378  " 

1.6  " 

79  " 

37 

26 

Saturn  

74,163 

.11 

9.37 

1.07 

160  " 

3.75  "' 

187  " 

22 

16 

Uranus  

30,193 

.26 

3.81 

.99 

149  " 

4.0  " 

201  " 

13 

9 

Neptune. 

34,823 

.20 

4.40 

.87 

130  " 

4.6  " 

231  " 

14 

10 

Ceres  (largest 

asteroid). .  , 

485 

.60 

.0606 

.036 

6  " 

108 

5,406  " 

1736  ft 

per  sec. 

1228  ft.  per  sec. 

Eros  (small 

asteroid) . 

10 

.60 

.00126 

.00076 

2  oz. 

5,244  feet 

262,200  " 

36 

25 

(almost  1  milt) 

(130  tons) 

{See 

Note) 

Xote: — Objects  leaving  surface  Kith  velocity  greater  than  values  given  here  would  not  return. 

Xote: — The  surface  gravity  is  the  product  of  the  planet's  density  by  its  radius  (relative  to  corresponding  values  for  the  earth's),  that  is.  Col.  i  is  the  product  of  Col.  2  and  Col.  3. 
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New  York  City  Can  Now  Boast  of  the  Largest  Steam  Turbine- Dyna mo  Generating  Unit  in  the  World — 100,000  Throbbing  Horse-Power. 
It  Comprises  a  Triplex  Turbo- Alternator,  Occupying  About  One-Fourth  the  Space  of  the  Old-Type  Reciprocating  Engine  Shown  at  the 
Extreme  Left  of  the  Photo  Herewith.  The  Comparative  Size  of  the  100,000  H.P.  Turbine  Unit  May  Be  Judged  by  the  Man  Standing  Beside 
It — See  Arrows.  The  Old  Reciprocating  Steam  Engine  Towered  75  feet  into  the  Air;  the  New  Turbine- Dynamo  Stands  But  20  Feet  in 
Height.    The  Current  Delivered  Is  Three  Phase,  25  Cycle  Frequency,  at  a  Potential  of  11,000  Volts. 


TO  her  already  long  list  of  "greatest 
things  in  the  world,"  New  York  City 
can  now  add  another  item,  for  the 
Interborough  Rapid  Transit  Company  has 
recently  placed  in  operation  at  its  74th 
Street  power  house  a  triplex  turbine-gen- 
erator that  is  as  superior  to  its  rivals  in 
power  as  the  Woolworth  Building  is  in 
"height  or  the  arch  of  the  Hell  Gate  Bridge 
in  length  of  span. 

One  hundred  thousand  horsepower  is  the 
amount  of  power  this  great  engine  can  de- 
velop when  pushed  to  its  maximum.  It  is 
difficult  to  find  an  example  that  will  convey 
an  adequate  impression  of  this  figure,  but 
the  following  may  be  of  some  assistance. 
Suppose  our  army  now  abroad,  which  con- 
sists of  about  a  million  men,  has  been 
landed  over  night  and  is  marching  up  Fifth 
Avenue.  Visualize  the  parades  you  have 
seen  and  then  realize  that  it  will  take  over 
three  days  and  nights  for  this  particular 


How  the  Turbine  Operates. 

The  visitor,  journeying  to  74th  Street 
to  see  this  great  turbine,  will  probably  be 
disappointed  in  its  appearance.  It  has,  in- 
deed, a  massiveness  that  speaks  of  im- 
mense power  within,  but  in  size  it  is 
dwarft  by  the  old  vertical  reciprocating  en- 
gine, of  one-twelfth  its  capacity,  beside 
which  it  stands ;  and  in  addition,  since  all 
its  working  parts  are  enclosed,  it  is  en- 
tirely lacking  in  the  fascination  that  visual 
movement  imparts.  But  its  deficiencies  as 
a  spectacle  are  real  virtues  in  the  eyes  of 
the  engineer,  for  they  mean  lower  first 
cost,  smaller  space  occupied,  reduced  in- 
stallation and  operating"  charges,  and  a 
high  degree  of  reliability. 

The  very  conspicuous  difference  in  size 
between  the  turbine  and  the  reciprocating 
engine  is  due  to  their  different  operating 
principles.  The  reciprocating  engine  con- 
sists essentially  of  a  cylinder  in  which  a 


a  windmill.  The  motion  of  the  turbine  is, 
therefore,  rotary  and  as  there  are  no  heavy 
parts  to  be  stopt  and  started  at  the  end 
of  every  stroke,  as  there  are  in  a  recipro- 
cating engine,  very  high  speeds  are  per- 
missible, thus  making  it  possible  to  develop 
great  power  from  a  comparatively  small 
machine.  The  speed  of  this  particular 
turbine  is  1,500  revolutions  a  minute. 

As  has  been  said,  the  turbine  is  triplex; 
that  is,  it  consists  of  one  high  pressure  ele- 
ment and  two  low  pressure  elements,  each 
connected  to  a  separate  electric  generator. 
This  gives  it  the  appearance  of  three  dis- 
tinct machines,  but  it  is  actually  a  single 
unit  and  all  three  elements  are  started  and 
controlled  as  one.  The  triplex  arrangement 
is  employed  because  it  is  mechanically 
greatly  superior  to  the  single  element  de- 
sign for  a  machine  of  such  great  power. 
There  is  also  the  very  decided  additional 


llllljllllllllll 

A  Close  View  of  the  Ro- 
tating Blades  or  "Ro- 
tor" of  One  of  the  Steam 
Turbines  Comprising  the 
Triplex  100,000  Horse- 
Power  Generating  Unit 
Recently  Installed  for 
the  Interborough  Rapid 
Transit  Company,  New 
York  City,  at  Its  74th 
Street  Power  House.  Al- 
most Beyond  Conception 
Is  the  Delicacy  and  Ac- 
curacy of  Balance  of 
This  Wonderful  Blading. 
It  requires  the  Highest 
Degree  of  Workmanship 
to  Build  Such  a  Rotating 
Mass,  Which  Shall  Be 
Perfectly  Balanced 
When  Revolving  at  1,- 
500  Revolutions  per  Min- 
ute. 


The  Rotor  Member  Here 
Shown  Is  Driven  Around 
by  High  Pressure  Steam 
Flowing  Thru  the  Rows 
of  Blading.  A  reaction 
Force  Is  Set  up  Owing 
to  the  Steam  Passing 
First  Between  Station- 
ary Blades  and  Then 
Thru  a  Set  of  Rotor 
Blades.  Etc.,  Etc.,  Re- 
peatedly. There  Are  Two 
Low  Pressure  and  One 
High  Pressure  Stages  In 
This  Triplex  Turbine 
Unit.  The  Steam  En- 
ters the  High  Pressure 
Chamber  First,  Then 
Expanding,  It  Passes 
Into  the  Low  Pressure 
Elements,  Thence  Pass- 
ing to  the  Giant  Con- 
densers. 


one,  moving  steadily  forward  in  regular 
formation,  to  pass  thru  the  Arch  of  Vic- 
tory. Now,  in  a  contest  of  strength  be- 
tween the  turbine  and  all  of  these  men 
taken  together,  the  turbine  would  probably 
win. 


piston  is  pushed  up  and  down  by  the  steam. 
The  main  parts  of  the  turbine,  however, 
are  a  spindle,  carrying  hundreds  of  small 
vanes,  and  a  casing  which  encloses  the 
spindle.  The  steam  acting  upon  the  vanes 
of  the  spindle  revolves  it  as  the  wind  turns 


advantage  that,  in  an  emergency,  any  oni_ 
or  two  of  the  elements  can  be  shut  down 
without  stopping  the  others.  All  the  power 
eggs  are,  therefore,  not  in  one  basket,  and 
the  high  efficiency  of  a  single  large  ma- 
(Continued  on  page  453) 
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Wide  World  Phutos  . 

An  Exceptionally  Fine  Picture  of  the  Giant  British  Dirigible — the  R-34  Descending  Toward  the  Landing  Field  at  Mineola,  L. 

Engines  Are  Kept  Running  While  Descending,  and  the  Rudders  Altered  to  Steer  the  Ship  Up  or  Down. 


N.  Y.  The 


>e  tails  of  the  Gisumt  2sOO< 


)Q  C'vnu  Ft.  Tt3am\s=Atlsumtse  Blafflap 


THE  plucky  English  fliers  succeeded 
in  flying  across  the  Atlantic  Ocean, 
a  course  extending  over  3,000  miles, 
in  a  gas  bag  known  variously  as  a 
dirigible  and  blimp,  and  finally  as 
her  commander  termed  her.  a  "filleted 
rigid,*'  meaning  a  rigid  or  framed  gas  rilled 
balloon,  having  filleted  or  flat  segmented 
sides.  After  making  a  successful  landing 
at  Mineola,  L.  I.,  N.  Y.,  she  sailed  away 
on  her  return  to  England  and  landed  there 
after  a  record-breaking  voyage  of  75  hours. 

At  Mineola  the  R-34  was  hauled  down 
and  held  by  powerful  cables,  a  large  force 
of  several  hundred  enlisted  men  being  re- 
quired to  watch  her  day  and  night,  in  the 
event  of  wind  gusts,  storms,  change  of 
buoyancy  due  to  the  heat  of  the  sun  ex- 
panding the  gas  with  which  she  was  filled, 
and  a  hundred  and  one  other  expected  but 
uncertain  capers  which  the  gigantic  670- 
foot  "blimp"  might  cut  up. 

Some  idea  of  her  great  bulk  can  be  ascer- 
tained from  the  accompanying  semi-sec- 
tional view  of  her,  which  shows  the  steer- 
ing, eating  and  sleeping  quarters,  as  well 
as  many  other  interesting  features. 

LANDING  TOWERS  FOR  DIRIGIBLES. 

On  her  successful  return  to  England  the 
great  airship  was  "anchored''  to  a  new  de- 
vice designated  by  British  Air  Force  engi- 
neers a  "landing  tower."  Several  of  these 
towers  are  now  in  use  in  England  for 
"anchoring"  these  giant  lighter-than-air 
machines.  They  are  provided  with  eleva- 
tors to  bring  the  crew  and  passengers  to 
earth.  The  airship  is  held  by  the  "nose" 
in  such  a  manner  as  to  ride  a  storm  much 
more  safely  than  if  held  to  the  ground. 
Such  a  device  was  described  and  illustrated 
in  the  July  issue  of  this  magazine. 


Automatic  landing  and  mooring  are  es- 
sential before  airships  can  be  put  up  as  a 
commercial  proposition. 

Three  points  are  being  studied  by  the 
British  technical  departments  now.  One  is 
moving  the  airship  in  the  open,  the  second 
is  the  economy  of  man  power  required  in 
landing,  and  the  third  the  necessity  for  a 
good  reserve  of  speed.  This  last  is  not  a 
question  of  petrol  supply,  but  of  horse- 
power and  the  size  of  the  ship. 

A  recent  trial  trip  of  the  R-32  gave  from 
67  to  70  miles  an  hour,  and  she  has  1,550,000 
cubic  feet  capacity. 

The  R-34  has  2,000,000,  and  on  her  At- 
lantic trip  reached  approximatel}-  60  miles 
an  hour,  but  this  is  not  going  to  be  the 
speed  of  the  future  airship. 

Major  Scott,  before  he  sailed,  said  he 
had  no  doubt  that  100  miles  an  hour  with 
proportionate  "dispersal"  lift,  which  is  50 
per  cent  of  the  actual  lift,  would  be  ob- 
tained from  airships  that  would  be  built 
with  a  capacity  of  5,000,000  cubic  feet. 

Unless  the  size  of  the  airship  is  in- 
creased, engines  for  this  higher  speed  can- 
not be  fitted,  so  that  the  experiments  which 
the  Admiralty  is  going  to  carry  out  will  be 
vital  to  the  commercial  interests  of  the 
future. 

Some  idea  of  the  wonderful  aerial  en- 
gineering features  incorporated  in  the  R-34, 
the  first  blimp  to  cross  the  Atlantic  Ocean, 
can  be  gained  from  the  following  excellent 
description  by  Capt.  Samuel  T.  Moore,  com- 
mander of  the  balloon  troop  helping  care 
for  the  transatlantic  airship. 

The  forward  gondola  is  the  navigator's 
office  and  it  is  from  this  that  the  ship  is 
controlled  thru  speaking  tubes,  electric  bells 
and  signals.  The  steering  gear  is  also  con- 
trolled from  this  gondola,  as  well  as  the 


rudder.  On  the  side  of  this  cabin  are 
"elevator  wheels"  which  control  the  eleva- 
tors for  changing  the  altitude  when  neces- 
sary. There  is  a  table  in  the  navigator's  of- 
fice on  which  charts  are  made  while  a  flight 
is  in  progress.  Many  scientific  instruments 
are  on  it,  as  well  as  the  controller  for  the 
radio  station.  There  is  an  engine  in  it,  and 
immediately  behind  it  are  two  more  engines 
on  either  side.  One  or  two  of  these  engines 
work  while  the  other  sleeps.  All  the  en- 
gines on  the  ship  could  be  kept  working  if 
it  were  necessary,  but  as  a  general  rule  one 
of  them  is  stopt  and  cleaned  while  the 
dirigible  is  in  operation. 

In  the  aft  gondola  are  two  more  engines, 
making  five  in  all — one  in  bow,  two  amid- 
ship  and  two  at  the  stern.  There  are,  how- 
ever, only  four  propellers,  the  two  engines 
at  the  stern  having  only  one  propeller.  Two 
men  are  at  work  at  the  engines  during  the 
flight,  one  man  operating  and  the  other 
oiling. 

DECK  WALK  600  FEET  LONG. 

Inside  the  huge  envelope  there  is  a  deck 
just  600  feet  long  and  very  narrow,  cov- 
ered with  linoleum.  It  is  not  difficult  for 
a  man  to  balance  himself  as  he  walks  along 
this  deck,  but  it  would  be  difficult  for  two 
men  to  walk  it. 

There  are  eighteen  hydrogen  gas  com- 
partments inside  the  shell,  as  shown  in  the 
semi-sectional  view  herewith.  Nine  of  them 
have  automatic  valves,  while  the  other  nine 
are  equipt  with  hand  valves.  The  pressure 
of  the  hydrogen  is  not  constant,  but  varies 
according  to  atmospheric  conditions,  with 
heat  causing  an  expansion  and  cold  contrac- 
tion. This  is  regulated  by  the  valves.  If 
(Continued  on  page  404) 
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Left:  W.  J.  Edwards.  Wireless  Operator  of  the  R-34  and 
"Jazz,"  the  Cat  Mascot.  Taken  at  Mineola  Immediately 
After  the  Huge  Craft  Terminated  Its  108  Hour  Trans- 
Atlantic  Journey  There  From  Scotland.  Center:  Close-Up 
Showing  Construction  of  the  "Gondola"  of  the  British  R-34 
Rigid  Dirigible.  Note  Ladder  Leading  From  Compartment 
to  Gasbag,  Thru  Which  Passageway  Connects  With  Other 
Gondolas.  Right:  Photo  Taken  In  Chart  Room  ot  R-34 
While  It  Was  In  Mid-Atlantic,  Showing  Radio  Operator 
Talking  With  Two  Continents. 
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the  valves  should  get  stuck,  something 
might  happen.  They  have  a  manometer  by 
which  they  read  the  pressure  in  the  hydro- 
gen tanks  Ten  millimeters  is  dangerous. 
Should  the  valves  refuse  to  work  a  fire 
might  start  and  the  crew  be  forced  to  land 
or  leap  for  life. 

EIGHTEEN  HYDROGEN  TANKS 

The  eighteen  hydrogen  tanks  are  made 
of  goldbeaters'  skin,  which  is  the  intestines 
of  calves.  The  final  inflation — that  is,  the 
loading  of  petrol  and  hydrogen — takes  place 
at  the  minimum  temperature  after  the  sun 
goes  down.  Flying  over  a  warm  city  cause- 
expansion,  and  over  the  sea,  where  it  is  cold, 
the  bag  is  caused  to  contract.  On  the  way 
over,  while  flying  over  the  ice  floes  around 
Newfoundland,  there  was  a  contraction  of 
40  per  cent. 

When  the  machine  starts  to  rise  and  the 
guy  ropes  are  thrown  off,  she  rises  until 
she  finds  her  equilibrium.  It  may  be  500 
and  then  it  may  be  3.000  feet.  When  she 
finds  her  equilibrium,  the  motors  start. 
Meanwhile  the  wind  carries  her  wherever 
it  pleases.  That  is  the  reason  why  in  most 
cases  a  start  is  made  between  midnight  and 
dawn. 

There  are  eighty-one  tanks  on  board 
which  contain  petrol,  and  weigh  approxi- 
mately 500  pounds  each.  The  capacity  of 
each  is  seventy  gallons.  Sixteen  of  these 
tanks  are  fixed  to  the  framework.  The 
others  are  called  "slip-tanks,"  and  have 
double  functions,  acting  at  times  as  ballast. 
The  water  ballast  is  carried  in  canvas  con- 
tainers. There  are  eight  emergency  con- 
tainers— that  is,  four  forward  and  four  aft. 
The  water  is  put  in  these  emergency  bags 
in  accordance  with  the  atmospheric  con- 
ditions. Thev  carrv  ballast  weighing  from 
500  to  3,000  pounds. 

There  are  three  tanks  of  drinking  water 
and  one  reserve  tank  containing  distilled 
water,  used  in  case  of  a  shortage  of  drink- 
ing water.  On  the  way  over,  the  men  were 
limited  to  a  pint  of  water  a  day  toward  the 
end  of  the  journey. 

EATING  AND  SLEEPING  QUARTERS. 

The  dining  room  is  in  the  center  of  the 
ship,  the  only  place  where  the  deck  is  wide. 


It  is  about  twenty  feet  long  and  eight  feet 
wide.  There  are  three  tables  on  hinges 
fastened  to  the  framework,  the  same  as  on 
ocean  liners.  Of  course  the  officers  and 
men  use  the  same  dining  room.  The  food 
is  already'  prepared  but  the  men  could  cook 
if  they  wanted  to  by  means  of  an  electric 
stove  in  a  gondola.  They  have  to  stand 
while  they  eat.  The  pantry  is  small,  ap- 
proximately two  by  four  by  eight. 

The  sleeping  quarters  are  not  very  com- 
fortable. The  men  sleep  in  light  hammocks 
suspended  from  the  framework.  There  are 
about  ten  hammocks,  which  are  woven  from 
Italian  hemp.  There  is  not  much  feeling  of 
stability-.  If  a  man  fell  out  of  one,  he 
would  fall  thru  the  fabric  and  out  into 
the  clouds.  One  cannot  get  a  good,  deep, 
untroubled  slumber. 

At  the  extreme  end  of  the  envelope  there 
are  no  gas  compartments — that  is,  for  about 
twenty-five  feet  from  the  bow  and  from  the 
tail  there  is  vacant  space.    There  are  only 


To  the  Editor  of  the  Electrical 
Experimenter : 

I  regret  that  owing  to  circum- 
stances beyond  my  control  it  was 
deemed  advisable  to  postpone  the 
publication  of  the  article  which  I 
had  intended  for  your  August  num- 
ber. But  the  objections  to  its  ap- 
pearance will  be  shortly  removed 
and  I  shall  be  pleased  to  forward  it 
in  due  course  for  embodiment  in 
your  October  issue. 

Irrespective  of  this,  I  think  it  well 
on  this  pecasion  to  notify  your  read- 
ers, as  a  precaution,  that  I  am  not 
one  of  those  who  display  the  sign 
"Do  it  now"  on  their  desks  and  of- 
fice doors.  My  motto  is  "Do  not  do 
it  now.     Think  it  over". 


Very  truly  yours, 

N.  TESLA. 


two  stationary  electric  lights  inside  the  en- 
velope, making  it  necessary  for  the  men  to 
carry  electric  flashlights. 

The  cockpits  fore  and  aft  are  equipt  with 
heliographs.  The  observer  is  not  com- 
fortable. He  is  compelled  to  stand  upon 
an  aluminum  ladder  with  his  head  above 
the  ship.  The  extra  clothes  carried  by  the 
crew  are  strapt  to  the  side  of  the  envelope. 
The  crew  of  the  R-34  brought  only  their 
dress  uniforms  with  them  on  their  voyage 
as  extra  clothing. 

PARACHUTES  FOR  CREW. 

Running  along  the  deck  inside  the  en- 
velope are  the  parachutes  and  life-belts 
These  appliances  are  kept  in  canvas  con- 
tainers. The  life-belts  are  inflated  with  air. 
They  go  around  the  chest,  and  when  wrapt 
up  look  like  a  bundle  of  clothes.  Both  the 
parachutes  and  life-belts  are  always  avail- 
able. If  overland  the  men  were  forced  to 
leave  the  ship,  the  parachutes  might  save 
them,  while  if  over  the  sea  the  parachutes 
and  life-belts  would  both  be  used  and  might 
possibly  save  them. 

It  is  not  comfortable  on  the  ship  at  all. 
The  static  electricity  in  the  air  might  cause 
a  fire  and  explosion.  For  this  reason  the 
men  wear  rubber  slippers,  sometimes  cloth, 
for  fear  that  the  sparks  from  the  nails  in 
leather  shoes  might  start  a  fire.  The  light- 
ning rod  is  a  piece ,  of  steel  cable  with  a 
tassel  on  the  end. 

THE  RADIO  EQUIPMENT. 

The  R-34  is  probably  the  largest  of  the 
lighter-than-air  machines.  It  is  exclusively 
of  British  design  and  construction,  and  is 
navigated  entirely  by  the  navigation  officer 
from  the  forward  gondola.  This  officer 
works  from  a  bridge,  much  the  same  as  the 
bridges  on  trans-Atlantic  steamers,  and  con- 
trols the  airship.  In  back  of  the  navigation 
officer's  headquarters  is  the  "Wireless 
Room"  fitted  with  four  wireless  sending 
and  receiving  outfits,  the  range  of  these 
varying  considerably. 

Lieut.  R.  F.  Durrant  of  the  Royal  Air 
Force  claims  the  following  ranges  for  his 
Radio  apparata :  With  a  three-step  ampli- 
( Continued  on  page  438) 
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IOCATING  invisible  objects  at  dis- 
tances of  several  miles  under  water 
.  is  not  such  a  new  scientific  fact,  as 
several  schemes  for  carrying  out  the 
detection  of  submarines  by  these 
sound  waves,  radiated  from  the  propeller 
and  engine  of  the  undersea  craft,  were  con- 
ceived and  applied  more  or  less  success- 
fully during  tbe  progress  of  the  World 
War,  and  enemy  submarines  were  trailed 


Eflow  aft  Woirl&s. 

microphones  on  the  yardarm  or  spar,  was 
sounded.  The  yardarm  carrying  the  micro- 
phones was  then  swung  on  the  mast  as  an 
axis,  until  the  "echo"  reflected  from  the 


tance  of  right  to  ten  miles  or  more.  This 
seems  all  the  more  probable  when  the  won- 
derful principle  on  which  his  system  oper- 
ates is  more  fully  understood. 

SOUND  WAVES  IN  AIR  AND  WATER. 

In  tlie  original  scheme  for  locating  ice- 
bergs or  other  objects  projecting  above  the 
water,  as  devised  by  Mr.  Ries  some  years 
ago,    the    propagation    and    reflection  of 


Copyright  1 9 1 U  by  E.  P.  Co. 

The  "Ries"  Improved  Under-Water  Surveying  and  Locating  Scheme,  Utilizing  Reflected  Sound  Waves  Propagated  thru  the  Water,  Promises 
to  Solve  Many  of  Our  Greatest  Problems.  Among  These  We  Find  the  Locating  of  Sunken  Ships,  the  Charting  of  River  and  Harbor  Beds, 
Detecting  and  Locating  of  Enemy  Submarines  to  Within  a  Few  Feet  of  Their  Actual  Location,  Etc.    The  Principle  of  Triangulation  Employed 

Makes  the  Invention  Extremely  Feasible  and  Precise. 


by  means  of  submerged  microphones  or 
electrical  sound  detectors.  But  it  has  not 
been  possible  heretofore  to  utilize  ordinary 
apparatus,  such  as  a  single  sound  detecting 
instrument  located  at  a  single  point,  to  ac- 
curately locate  any  object  at  an  appreciable 
distance  to  within  a  few  feet.  However,  a 
New  York  inventor  and  electrical  engineer, 
Mr.  E.  E.  Ries,  has  been  working  for  a 
number  of  years  on  a  most  ingenious  re- 
jected-sound scheme  for  locating  various 
objects  such  as  submarines,  icebergs,  chart- 
ing ocean  and  river  beds,  etc.,  and  the  pres- 
ent article  deals  with  the  remarkable  prin- 
ciple of  sound  wave  triangulation,  as 
evolved  and  perfected  by  Mr.  Ries. 

Our  readers  may  probably  remember  hav- 
ing read  several  years  ago  of  an  "iceberg 
detector"  operating  on  the  sound  wave  prin- 
ciple, devised  by  Air.  Ries,  in  which  two 
sensitive  microphones  fitted  with  horns 
were  mounted  at  the  extreme  ends  of  a 
yardarm  high  up  on  the  mast  of  a  ship.  To 
locate  the  distant  iceberg,  even  in  a  fog  or 
at  night  as  well  as  day-time,  a  powerful 
siren  placed  exactly  midway  between  the 


iceberg  was  picked  up  several  seconds  later 
in  the  microphones.  By  a  special  scale  de- 
vice attached  to  the  pivoted  microphone  ele- 
ments, the  angles  which  they  subtended 
when  both  were  focust  on  the  spot  from 
which  the  echo  rebounded,  showed  the  dis- 
tance in  feet  or  yards,  as  the  case  might  be. 

Before  going  further  into  the  details  of 
.Mr.  Ries's  most  ingenious  and  promising 
system  of  "Subaqueous  Surveying"  by 
means  of  reflected  sound  waves,  it  will 
prove  interesting  to  look  into  some  of  the 
principles  of  sound  wave  physics  underly- 
ing the  functioning  of  this  latest  scientific 
achievement.  Moreover,  as  Mr.  Ries  point- 
ed out,  his  system  of  sound  wave  triangu- 
lation overcomes  all  the  weaknesses  of  the 
single,  straight-line  sound  detectors,  by 
utilizing  a  greater  base  line  in  his  triangu- 
lar determination  of  the  source  of  the 
sound  or  echo,  and  by  this  means  he  con- 
fidently believes  that  ships,  submarines,  ice- 
bergs or  other  obstructions,  including  the 
depth,  contour  and  nature  of  the  ocean  bed 
or  rocky  coast,  can  be  located  quickly  and 
precisely  to  within  a  few  feet,  even  at  a  dis- 


sound  waves,  i.e.,  the  echo,  was  based  on 
the  phenomenon  of  sound  wave  transmis- 
sion thru  the  air.  Sound  travels  thru  the 
air  at  a  speed  of  approximately  1,120  feet 
per  second ;  it  is  well  to  keep  in  mind  also 
that  a  sound  traveling  toward  a  certain 
point  such  as  a  rock  or  iceberg  and  re- 
bounding from  the  surface  of  said  object 
by  reflection,  will  cause  an  echo  traveling 
at  the  same  speed  also,  or  1,120  feet  per 
second.  Hence,  when  listening  for  the 
echo,  which  you  may  sometimes  do  in  parks 
or  in  mountainous  regions  where  there  is  a 
rocky  formation  which  will  give  a  good 
clear  echo  at  a  considerable  distance,  you 
may  time  the  distance  with  an  ordinary 
watch  provided  with  a  second-hand,  by 
counting  the  seconds  required  to  hear  the 
echo.  But  the  time  noted  should  be  divided 
by  two,  and  then  multiplied  by  1.120  in  or- 
der to  get  the  distance  in  feet.  Sound  wave 
propagation  thru  water  is  very  much  the 
same  as  that  thru  air,  with  the  difference, 
however,  that  sound  travels  thru  water  at  a 
much  greater  velocity  than  thru  air,  owing 
[Continued  on  page  -154) 
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Anchor  Chains 

IF  CABLE  I  S  y\,jr-rz 
BROKEN  BY     .  .WOT.S 
"5U8",WEIGHTA 
SLIDES  DOWN  'i 
AND  DISENGAGES 
ROD"B" 

Submarines  Will  Have  to  Become  Almost  Human  to  Get  Thru  the  Under-Water  Nets  and 
Mines  Barrages  of  To-morrow.  Here's  a  Telltale  Net  That  Entangles  the  "Sub"  and  Sends 
up   Rockets  Signaling  the   Fact.     Electric    Light  "Markers"   Are   Also   Brought   into  Play. 


THE  vast  experience  gained  by  naval 
designers    and    inventors    during  the 
progress  of  the  great  war  has  taught 
them  many  things.    The  various  means  of 


protection  against  submarine^  have  been 
quite  extensively  tried  out,  and  while  many 
theorizers  have  predicted  failure  for  anti- 
submarine nets,  still  many  hundred  miles  of 


nets  were  constructed  and  successfully  em- 
ployed during  the  war.  A  new  form  of 
telltale  submarine  barrier  or  net  was  re- 
cently invented  and  patented  by  one  John 
P.  Geraghty,  of  Jersey  City,  N.  J.  His  in- 
vention covers  a  system  of  detecting  sub- 
marines solely  by  the  use  of  protective  nets, 
so  that  anti-submarine  operations  can  be 
carried  out  directly,  and  a  few  dozen  "ash 
cans"  (depth  bombs)  let'  go  on  the  spot 
where  the  submarine  is  eventually  located 
by  the  sub-sea  microphones,  et  cetera,  as 
now  used  by  all  of  the  leading  navies. 

The  outstanding  features  of  Mr.  Ge- 
raghty's  invention  are  that  as  soon  as  a 
submarine  touches  the  net  and  tries  to  cut 
its  way  thru,  or  else  bumps  the  net  so  hard 
that  it  carries  it  away,  telltale  signals  will 
instantly  be  given,  and  which  are  effective 
either  by  day  or  by  night.  At  night,  rocket 
signals  are  shot  forth  from  the  anchor 
buoys  of  the  net  as  soon  as  the  net  has  been 
damaged  or  carried  away  by  the  lurking 
enemy  sub-sea  craft  engaged  on  a  surrepti- 
tious visit  to  the  harbor  or  bay  thus  pro- 
tected. 

In  this  form  of  anti-submarine  protective 
net,  the  net,  which  is  of  special  design,  is 
detachably  fastened  to  sturdy  anchoring  de- 
vices, so  that  when  a  submarine  strikes  the 
net  it  can,  with  ordinary  pressure,  tear  the 
latter  away  from  the  anchorages,  which  im- 
mediately causes  signals  or  telltale  means  to 
be  operated  so  that  patrol  boats,  such  as 
submarine  chasers  and  destroyers,  can  at 
once  give  battle  to  the  unseen  enemy.  The 
anchoring  devices  are  provided  with  clever 
releasing  catches,  which  when  a  certain 
amount  of  pressure  is  applied  to  the  net, 
collapse  and  allow  the  net  to  be  released 
from  the  anchorages.  As  soon  as  this  hap- 
pens, however,  the  collapse  of  the  catches 
(Continued  on  page  483) 
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It  was  a  "shocking"  affair,  but  those 
members  of  the  Los  Angeles  moving  pic- 
ture colony  who  are  in  the  habit  of  work- 
ing with  animals  are  breathing  sighs  of 
relief,  for  David,  the  big  leopard  of  the 
"movie"  jungle  is  no  more.  Sentenced  to 
death  by  a  jury  of  his  peers,  the  big  cat  paid 
the  extreme  penalty  by  being  electrocuted. 
According  to  Mr.  Edwards,  manager  of  the 
film  company  who  owned  the  beast,  most 
of  the  animals  used  in  film  work  are  very 
tame,  but  David  had  been  acting  treacher- 
ously for  several  months,  and  rather  than 
risk  the  injury  of  anyone  who  might  be 
acting  with  him  it  was  decided  to  end  his 
career.  At  first  shooting  with  a  high- 
powered  rifle  was  considered,  but  fearing 
that  this  would  disfigure  the  beautiful  pelt 
which  the  company  wished  to  preserve,  the 
engineer  of  a  large  electric  power  station 
nearby  was  consulted  and  electrocution  was 
decided  upon.  A  large  steel  plate  was 
placed  on  the  floor  of  the  cage  and  con- 
nected to  a  6,000-volt  power  line  at  the 
power  house.  David  was  then  placed  on 
the  plate,  and  another  wire  fastened  to  his 
leg,  the  juice  turned  on,  and  David  was 
no  more. 

The  execution  of  animals  has  received 
considerable  investigation,  especialy  in  the 
city  of  Boston,  Mass.,  where  there  is  lo- 
cated a  specially  equipt  institution  for  elec- 
trocuting horses,  cats,  dogs,  etc.  The  appa- 
ratus and  special  provisions  arranged  to 
carry  out  this  work  were  described  some 
time  ago  in  the  Electrical  Experimenter. 
The  method  is  not  only  advantageous  in 
many  different  ways,  such  as  the  ease  and 
certainty  which  which  the  animal  may  be 
killed,  but  also  has  received  the  highest 
commendation  from  humane  investigators 
and  scientists.    The  theory  of  electrocution 


tends  to  show  that  the  high  velocity  of  the 
current  travels  faster  than  the  nerve  wave 


itself,  and  therefore  the  animal  is 
before  any  shock  can  be  felt. 


dead 


Photo  by  Keystone 

"David" — the  Big  Leopard  of  the  "Movie"  Jungle — About  to  Breathe  His  Last.  One  Throw 
of  the  Switch  and  He  Paid  the  Final  Penalty  for  His  Treachery,  Which  Had  Endangered 

the  Actors'  Lives. 
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THE  late  Sir  William  Crookes,  O.M., 
F.R.S.,  will  always  be  regarded  as 
one  of  the  greatest  scientists — as  he 
was  one  of  the  greatest  "psychical" 
students — of  all  time.  His  achieve- 
ments in  the  fields  of  chemistry  and  physics 
alone  insure  the  perpetuation  of  his  name 


§<cieicft&Iffac  Proof  of 


itualism"  is  a  classical  manual  on  the  sub- 
ject, oft  quoted,  and  a  model  of  clarity  and 


impartiality.  Curiously  enough,  his  re- 
searches into  the  phenomena  of  spiritualism 
were  being  undertaken  during  the  very 
years  (1870-74)  when,  in  the  opinion  of 
many  physicists,  Sir  William  was  doing  his 
best  work  in  chemistry,  so  that  the  charge 
cannot  be  brought  against  him  that  "he 


 .  
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Details  of  the  Spring  Balance.  Show- 
ing the  Amount  of  Pressure  Actually 
Exerted  By  the  Psychic  Energy. 


Sir  William  Crookes'  Apparatus  for  Testing 
"Psychic  Force''  Radiation  From  the  Fin- 
gers of  the  Medium. 


in  scientific  circles.  He  was  the  discoverer 
of  the  element  thallium ;  he  it  was  who 
first  investigated  man}-  of  the  phenomena  of 
radiation,  which  led  to  the  ultimate  dis- 
covery of  the  "Crookes  tubes" — named 
after  him — and  which  in  turn  have  led  to 
many  important  discoveries  in  the  realms 
of  chemistry,  physics  and  medicine  ( the 
X-rays,  etc.).  He  made  many  valuable 
contributions  to  the  study  of  radium ;  he 
invented  the  "radiometer,"  which  we  now 
see  in  nearly  every  oculist's  shop  ;  he  wrote 
many  standard  works  upon  chemical  anal- 
ysis, sugar  manufacture,  dyeing,  printing, 
metallurgy,  sewage,  diamonds,  and  many- 
other  topics — thereby  establishing  his  name 
as  one  of  the  finest,  most  ingenious  and 
most  practical  scientific  minds  in  the  world, 
and  leaving  to  posterity  a  veritable  monu- 
ment, in  the  shape  of  lasting  and  valuable 
achievement,  of  great  practical  benefit  and 
value  to  mankind. 

Sir  William  Crookes,  however,  was 
known  not  only  for  his  interest  in  the 
problems  of  physics  and  chemistry,  but  also 
by  reason  of  his  interest  in  "psychic"  phe- 
nomena, and  his  book  "Researches  in  Spir- 
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=  IN  publishing  this  article,  we  are  aware 

=  I    that  it  is  a  very  unusual  subject  to 

=  appear  in  a  scientific  magazine.  We 

=  however,  have  approached  the  matter  with 

=e  an   open   mind,   neither   condemning  nor 

=  upholding  it.     The  reader  must  be  the 

==  judge.     We  do   not  publish  it  with  the 

=  mental  reservation  that  "there  might  be 

==  something  in  it,  after  all,"  but  we  do  be- 
lieve  that  anything  at  all  in  science  over 

§H  which  there  has  been  a  great  controversy 

==  should  be  discussed  as  intelligently  as  it 

==  is  possible.     The  author  of  the  present 

=  article,    Dr.    Hereward    Carrington,   is  a 

=  member  of  the  Society  of  Psychical  Re- 

=  search,  and  he  is  also  the  author  of  sev- 

iH  eral    interesting    books,    among  others 

gl  "Death:    Its    Causes    and  Phenomena;" 

HH  "The  Problems  of  Psychical  Research;" 

=  "The  Coming  Science;"  'Psychical  Phe- 

=  nomena  and  the  War." 

=  Sir  William  Crookes,  one  of  the  greatest 

§§|  scientists   that   ever   lived,   became  con- 

===  verted  to  spiritualism  after  long  and  ex- 

=  haustive  experimental  evidence  which  to- 

==  day    seems    irrefutable.      Dr.  Hereward 

=  Carrington  clearly  describes  some  of  Sir 
William's  experiences  in  this  article, 
which  should   prove  of  unusual  interest 

=  to  our  readers,  whether  it  will  convince 

=  them  or  not. 


only  became  interested  when  in  his  dot- 
age" ;  on  the  contrary,  he  was  then  in  his 
prime — about  forty  years  of  age.  It  is  true 
that  Crookes  maintained  his  interest  to  the 
day  of  his  death,  but  he  wrote  very"  little 
upon  the  subject,  contenting  himself  with 
patient  research  and  investigation,  which 
tended  but  to  confirm  his  earlier  researches. 
A  brief  summary  of  these  cannot  fail  to 
be  of  interest. 

The  majority  of  these  experiments — 
which  were  chiefly  conducted  in  Sir  Wil- 
liam's own  home  or  laboratory — were  made 
with  the  medium  Mr.  D.  D.  Home — a  me- 
dium who  produced  extraordinary  "physi- 
cal" manifestations,  and  who  was  never  de- 
tected in  fraud  in  all  his  long  career  (Home 
was  an  intelligent  man,  who  wrote  several 
excellent  books  upon  the  subject  himself). 
One  of  the  earliest  experiments  was  that 
with  an  accordion,  held  lightly  between  the 
thumb  and  fingers  of  Home's  hand  by  the 
end  opposite  the  keys.  His  other  hand  was 
visible  and  rested  on  the  table.  The  ac- 
cordion, thus  held,  was  placed  within  a  cir 
cular  wire  cage,  which  could  be  charged 
(Continued  on  page  440) 
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Telephone  Solves  "Lower  BeFt 


THOSE  of  you  who  have  tried  in  vain 
to  obtain  a  lower  berth  on  a  railroad' 
train,  only  to  find  out  that  a  friend  of 
yours  purchased  one  from  a  different  win- 
dow after  you  applied  for  yours,  will 
doubtless  be  interested  in  the  new  method 
of  booking  applications  which  is  in  use  at 
the  present  time  at  one  of  the  large  rail- 
road terminals  in  New  York  City. 


According  to  the  old  method,  diagrams 
of  each  pullman  car,  with  blank  spaces  for 
each  berth,  were  distributed  among  the 
various  stations  and  ticket  offices.  When 
you  purchased  your  ticket,  the  number  of 
your  train  ticket  was  entered  in  the  space 
representing  your  berth.  In  this  way  the 
ticket  agent  knew  just  what  berths  were 
occupied  and  which  were  not.    Yes,  he  did ! 


9  9 


When  the  train  left  the  station  these 
cards  were  handed  to  the  pullman  conduc- 
tor, who  settled  disputes  as  to  the  occu- 
pancy of  the  berths,  according  to  the  ticket 
number  entered  on  his  card.  If  two  peo- 
ple claimed  the  same  berth,  the  one  whose 
ticket  number  appeared  on  the  card  was 
the  fortunate  individual. 

(Continued  on  page  481) 


New  ComitiEWOuis  Panorama  Advertising 


It  is  undoubtedly  a  fact  that  the  long- 
suffering  public  has  been  wont  to  see 
many  advertising  devices  both  good  and 
bad  exhibited  in  store  windows,  etc., 
designed  with  the  intention  (?)  of  se- 
curing their  attention.  Of  these  some 
have  been  rather  unique  and  served  their 
purpose  admirably,  but  there  have  been 
many  that  have  fallen  by  the  wayside. 

With  these  few  words  of  introduction 
to  our  plot  we  come  up  against  the  diffi- 
cult task  of  describing  this  new  adver- 
tising device  that  to  all  intents  and  pur- 
poses eclipses  them  all.  The  main  diffi- 
culty is  to  find  a  way  that  will  make 
the  explanation  reasonably  clear.    It  is 


A  Mystifying  Show  Window  Attraction— 
the  Scene  on  the  Revolving  Disc 
Constantly  Changes. 


IIIIIIIIIIIII11III1IIIIIIIIIIIIII1IIIIIIIII1IIIIIIII 
called  the  "Endless"  display  machine, 
and  as  an  advertising  specialty  it  seem- 
ingly surpasses  anything  heretofore 
shown,  in  that  it  presents  to  a  manufac- 
turer, dealer  or  storekeeper  a  very  neat 
and  attractive  way  of  telling  the  his- 
tory of  the  manufacture  of  the  goods  he 
may  be  selling,  with  a  wonderful  group- 
ing of  photos  much  the  same  as  a  mov- 
ing picture  or  panorama.  It  is  only  by 
some  such  means  that  customers  are 
usually  interested,   as  the   eve  readilv 


transmits  a  picture  to  the  mind  that  is 
bound  to  stick.  In  addition  to  the  con- 
tinuous moving  picture  there  are  a  num- 
ber of  shelves  provided  at  the  base  for 
the  display  of  small  wares. 

The  circle  covered  by  the  moving  disc 
is  thirty  inches  in  diameter,  and  is  capa- 
ble of  showing  three  separate  pictures 
on  each  sheet.  It  is  adapted  to  display 
any  advertising  matter  which  is  now 
used  or  has  been  used  in  posters,  car 
cards,  phrases,  and  in  fact  all  written, 
printed  or  photographic  matter.  Each 
machine  can  hold  20  or  more  sheets  each 
thirty  inches  in  diameter ;  they  are 
notched  around  the  edge  with  a  tough 
linen  border  which  precludes  their  be- 
coming torn  or  mutilated  while  passing 
thru  the  machine.  The  discs  are  slit 
and  joined  end  to  end  in  a  flat  pile  in- 
side the  machine  with  the  two  free  ends 
joined  in  a  sort  of  twist,  thereby  en- 
abling the  action  to  be  continuous  both 
back  and  front.  They  are  held  in 
place  both  by  a  pivot  in  the  center  and 
also  by  the  driving  motor,  which  is  of 
1/40  horse-power  and  so  geared  that  two 
friction  pulleys  bear  on  each  side  of  the 
machine.  Between  these  pulleys  are  set 
the  edges  of  two  discs  and  by  a  simple 
gearing  process,  each  set  of  friction 
pulleys  works  in  the  opposite  direction, 
thus  making  possible  the  continuously 
moving  panorama. 
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THUNDER  STORM 
WIRELESS  SIGNAL 
USED  IN  ML  MOD- 
ERN POWERHOUSES 


GETTING  UP  STEAM 
FOR  THE  POSSIBLE 
EMERGENCY  IN*7HE 
BANKED  BOILERS  ON 
OPERATORS  ORDER 


INSPECTING  DYNAMOS, 
TURBINES  STORAGE 
BATTERIES  ETC  IN 
PD VANCE  OF  THE 
THUNDER  STORM 


SYSTEM  OPERATOR  OR 
DERING  AUX/L IAR  Y  GEN 
E RAT  OR  AND  STORR6E 
BATTER/ES  INTO  READ- 
INESS AND  WATCHING 
THE  PROCEDURE  ON 
THE  PILOT  BOARD 


THE  STORM  BREAKS  OVER 
THE  CITY.  WE  SIMPLY  TURN 
PI  SWITCH  AND  OBTAIN 
THE  DESIRED  LIGHT  — 


WHILE  THE  CENTRAL 
STATION  ISA?  SCENE 
OF  GREAT  ACTIVITY 
THE  LOAD  RISING  /OO 
TO  ISO  %  ABO  VE  NORMAL 


o 


Friday,  June  20th,  1919,  the  elec- 
tric light  and  power  service  of  the 
New  York  Edison  Company  was 
put  to  the  severest  test  which  the 
Waterside  Station  had  ever  experi- 
enced since  December,  1918.  This  was  a 
day  on  which  a  summer  thunder-storm, 
coming  up  in  midafternoon  en- 
veloped the  city  in  darkness 
equal  to  that  of  10  o'clock  at 
night,  the  consequence  being 
that  about  2,000,000  electric 
lights  were  turned  on  almost 
instantaneously  and  the  Edison 
Company  had  to  meet  this  de- 
mand for  more  "juice."  It  oc- 
curred when  factories  and  of- 
fices were  going  at  full  swing, 
hundreds  of  which  suddenly 
switched  on  all  the  lights  when 
the  storm  broke.  Several  fac- 
tors enabled  the  company  to 
supply  the  enormous  demand 
for  current.  One  of  these  we 
have  described  in  a  previous 
issue  of  the  Electrical  Ex- 
perimenter—  the  "wireless 
storm  announcer,"  which  again 
stood  in  good  stead. 

This  consists  of  a  slightly 
modified  form  of  an  early 
model  wireless  receiving  sta- 
tion, using  a  coherer  and  a  bell 
as  a  decoherer,  together  with 
the  necessary  relays.  In  addi- 
tion in  the  aerial  circuit,  are 
two  spherical  balls  resembling 
a  spark  gap.  These  are  placed 
l-64th  inch  apart,  and  are  used 
to  prevent  the  causing  of  a 
false  alarm  by  the  surges  ema- 
nating from  nearby  wireless 
telegraph  sending  stations.  A 
condenser  is  placed  in  the 
ground  circuit  to  prevent  stray 
currents  and  a  short-circuiting 
switch  is  used  to  silence  the 
bell  and  protect  the  apparatus 
from  heavy  surges  due  to  elec- 
trical storms,  which  may  harm 
the  apparatus  and  materially 
impair  its  usefulness. 

The  demands  of  this  gener- 
ating  station   were   raised  by 
this  increase  in  the  use  of  cur- 
rent from  approximately  250,-    Thjs  Daj 
000  horsepower,   which  is  the         Output  I 


normal  daily  business  load,  to  nearly  425,000 
horsepower,  and  due  to  the  fact  that  all 
offices  and  factories  were  "carrying  on''  at 
the  time ;  this  load  would  naturally  be  al- 
most exclusively  of  a  lighting  nature.  From 
these  figures  an  increase  of  175,000  horse- 
power would  mean  about  2,000,000  50-watt 


fx  fro  Toad  due  to  thunder  storm,  lasting  1  hour 
Greatest  since  Dec.  /9/8.  Electric  storm  annunciator  cS 
Edison  system  facilitated  the  supplying  of  this  current 
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Load  Chart  Shows  How  the  New  York  Edison  Company's 
ncreased  Nearly  100'f,  During  a  Recent  Thunder-Storm. 


lamps  being  turned  on  suddenly.  Naturally 
enough,  something  had  to  be  done  in  order 
to  meet  this  demand,  and  inasmuch  as  the 
change  from  normal  to  the  peak  load 
came  within  less  than  an  hour,  it  involved 
a  close  race  against  time  to  get  the  boiler- 
and  generators  into  operation  in  time  to 
meet  the  approaching  darkness 
that  the  coining  storm  would 
bring. 

At  a  large  generating  station 
such  as  at  Waterside,  there  is 
generally  one  man  and  his  as- 
sistants, who  are  able  to  con- 
duct the  affairs  of  the  station 
with  remarkable  skill  and  pre- 
cision—the "system  operator," 
as  he  is  called  at  Waterside. 
The  system  operator  invariably 
keeps  posted  on  the  demands 
that  are  or  may  be  made  on 
the  station  for  power  and  light, 
so  as  to  direct  the  disposal  of 
all  generating  machinery.  Thus 
the  station  will  afford  the  high- 
est quality  of  service  and  will 
operate  with  maximum  effi- 
ciency, i.e.,  he  ascertains  how- 
many  boilers  should  be  main- 
tained under  load,  and  how 
many  should  be  "banked," 
w  hich  machines  shall  earn-  the 
load  and  which  shall  remain 
idle.  He  also  directs  the 
switchboard  operators  as  to 
which  feeders  shall  be  used  to 
dispose  of  the  output.  As  this 
routine  is  an  everyday  affair, 
it  is  conducted  quite  automati- 
cally, but  the  life  of  the  system 
operator  also  has  some  of  its 
thrills,  especially  w  hen  a  storm 
approaches  the  city  at  a  rate 
of  about  45  miles  an  hour.  The 
little  thunder-storm  detector,  a 
view  of  which  is  reproduced 
here,  does  its  share  of  the 
work.  When  a  storm  is  ap- 
proaching, and  about  one  to 
two  hours  away,  the  gong  on 
this  storm  announcer  will 
strike  about  every  fifteen  or 
twenty  minutes.  This  is  only 
a  "warning,"  and  not  much  at- 
tention is  paid  to  it.  as  it  is 
very  probable  that  the  storm 
(Continued  on  page  450) 
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y  JOHH  Eo  FIRETCHAM 


IN  all  branches  of  human  endeavor  there 
has  been  that  characteristic  trait  to  at- 
tain perfection.  This  condition  has 
never  been  reached  and  never  will ;  but 
like  a  variable  approaching  a  limit,  the 
difference  between  perfection  and  non-per- 
fection can  be  made  very  small. 

In  the  early  development  of  electrical 
application,  it  was  generally  conceded  that 
direct  current  transmission  was  a  marvel- 
ous advance  toward  the  ideal  method  of 
power  delivery.  Its  flexibility  over  all 
others  was  evident,  at  that  time.  This  ad- 
vancement opened  a  new  field  of  industrial 
engineering.  Investigators  were  spurred  on 
by  successes,  so  naturally  the  field  became 
extensive.  Then  the  disadvantages  of  di- 
rect current  became  prominent.  Economy 
demanded  that  power  units  be  centralized. 
It  was  found  that  to  transmit  large  cur- 
rents long  distances  at  low  voltage,  re- 
quired very  large  conductors  to  reduce  the 
heat  losses,  which  are  equal  to  the  current 
squared,  multiplied  by  the  resistance.  This 
draw-back  was  partially  surmounted  by  the 
high  voltage  direct  current  generator;  but 
due  to  the  mechanical  as  well  as  current 
transformation  difficulties,  it  has  not  been 
widely  adopted. 

LOW  FREQUENCY  ALTERNATING  CURRENTS 

Low  frequency  60  cycle  A.  C.  machinery, 
thru  persistent  research,  has  to-day  reached 


Melts  From  the  High  Frequency  Furnace, 
Some  of  Which  Resist  Fusion  Up  to  Tem- 
peratures as  High  as  1700  Centigrade.  Such 
Include  Tin,  Lead,  Zinc,  Aluminum,  Brass, 
Copper,  Iron  Cast  and  Electrolytic  (Which 
Was  Melted  in  Vacuum  Without  the  Pres- 
ence of  Carbon,  Even  in  Traces),  Nickel, 
and  High  Silica  Glass.  As  an  Interesting 
Indication  of  the  Unique  Character  of  the 
Induction  Possible,  a  Mass  of  Small  Iron 
Nails  Is  Shown  at  the  Extreme  Right,  Which 
were  Cintered  Together  by  the  Action  of 
Powerful  "Eddy  Currents."  While  This 
Action  Is  Proceeding,  During  the  Early 
Stages  of  the  Melting,  Small  Arcs  and  Sparks 
Tend  to  Weld  the  Many  Particles  Together. 
This  Effect  Is  Obtained  Only  In  a  Crucible 
That  Is  Electrically  Non-conducting. 

a  high  degree  of  perfection.  But  even  with 
our  great  power  houses  and  their  long 
transmission  lines  lighting  great  cities, 
propelling  ponderous  electric  trains  over 
high  mountains  and  furnishing  energy  for 
every  conceivable  form  of  prime-mover  in 
the  industries,  there  exist  many  factors 
detrimental  to  perfection. 

The  reason  for  the  great  use  of  alter- 
nating currents  is  the  ease  with  which  they 
can  be  transformed  from  one  voltage  to  an- 
other. They  can  be  generated  at  a  com- 
paratively low  voltage  and  stept  up  to  a 
higher  voltage.  In  the  transmission  of  great 
power  at  high  voltage  there  is  required  but 
a  small  current,  and  this,  in  turn,  requires 
only  conductors  of  small  cross-section. 

RESONANCE  IN  A.  C.  CIRCUIT. 

Transformation    is     accompanied  with 


F-aai=jmm<D©  and  Electhrac 
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Typical  Vacuum-Type  Inductor  Unit  of  New 
High  Frequency  Furnace  Developed  by  Prof. 
Dr.  E.  F.  Northrup,  Princeton  University, 
Marking  a  New  Era  in  the  Electrical  Refine- 
ment of  Metals. 


heat,  magnetic  leakage,  hysteresis  and  eddy 
current  losses.  First  class  design  has  re- 
duced these  to  a  minimum.  Also,  there 
are  disadvantages  caused  by  inductance  and 
capacity  in  every  circuit.  This  lowers  the 
power  factor.  The  lower  this  is,  the  more 
current  is  required  to  produce  power  at  a 
given  voltage.  This  gives  rise  to  excessive 
heat  losses.  The  power  factor  may  be 
made  unity  or  nearly  so,  by  balancing  the 
reactive  effects  of  inductance  and  capacity. 
When  this  condition  exists,  resonance  is 
said  to  take  place  in  the  circuit  and  then 


High     Frequency     Electric     Furnace  Con- 
densers   and    Spark    Gap.     These  Furnace 
Outfits  Have   Been  Built  in  Sizes  Up  to  50 
Kilowatts. 


Ohm's  law  holds  true,  C=E/R.  It  is  very 
desirous  not  to  have  this  in  practise,  due  to 
the  great  strain  placed  on  the  circuit.  The 
voltage,  as  well  as  the  current,  may  reach 
abnormal  values  under  such  conditions.  In 
fact,  the  potential  on  a  long  transmission 
line  may  be  10  per  cent  higher  at  the  dis- 
tant end  than  at  the  generator  end,  due 
to  these  resonance  conditions.  In  one  case 
a  10,000-volt  A.  C.  transmission  line  showed 
11,000  volts  at  the  distant  or  load  end  of 
the  circuit. 

This  phenomenon  may  be  illustrated  by 
the  mechanical  analogy  of  a  pendulum  six 
feet  long,  on  the  foot  of  which  is  hung 
a  weight  of  one  hundred  pounds.  Strike 
the  weight  with  a  force  of  ten  pounds. 
Call  this  the  positive  impulse.  When  it  has 
traveled  the  full  length  of  its  arc,  give  it 
another  ten  pound  blow.  This  is  the  neg- 
ative impulse.  Now  the  pendulum  will 
oscillate  freely.  The  time  for  a  single 
vibration  will  always  be  equal,  regardless 
of  the  length  of  its  arc ;  therefore  the  im- 
pulses will  occur  at  equal  intervals  of  time 
and  will  be  analogous  to  an  alternating  cur- 
rent delivered  to  a  resonant  circuit.  The 
amplitude  of  the  swing  will  get  greater 
and  greater  until  finally  the  energy  repre- 
sented in  the  moving  weight  is  many  times 
larger  than  the  individual  impulses1.  These 
are  called  free  vibrations.  But  if  the  forces 
are  not  applied  at  the  instant  of  the  weight's 


Interior  View  of  Discharge  Gap.  The  Dis- 
charge Gap  Shown  Is  Adapted  for  Either 
Single  or  Two-Phase  Operation.  It  has  No 
Moving  Parts  and  Is  Substantially  Noise- 
less. The  Gap  Is  Very  Effective  in  Pro- 
ducing Strong  Oscillations  and  May  Be  Em- 
ployed for  the  Conversion  of  Large  Amounts 
of  Power  Into  Oscillatory  Currents. 

return  to  center,  part  of  the  energy  will  be 
lost  in  heat.   These  are  forced  vibrations. 

Alternating  currents,  in  present  day  prac- 
tise, applied  to  induction  motors  and  trans- 
formers, are  impeded  by  resistance,  in- 
ductance, and  capacity ;  giving  rise  to  these 
forced  vibrations.  This  condition  causes 
voltage  drop,  low  power  factor,  hysteresis 
or  iron  losses,  and  eddy  current  losses.  A 
synchronous  motor  on  the  line  with  an  over- 
excited field,  furnishes  an  equivalent  of 
capacity  and  tends  to  neutralize  inductance 
and  thereby  makes  the  vibrations  free.  A 
condenser  would  do  the  same,  but  it  would 
be  too  large  to  be  practical. 

HIGH  FREQUENCY  ALTERNATING  CURRENTS. 

High  frequency  alternating  currents  and 
machinery  for  producing  them  are  com- 
paratively new.  This  field  of  application 
is  not  extensive.  There  has  been  consider- 
able development  on  the  large  scale  in  wire- 
less telegraphy  and  telephony.  But  here 
the  power  has  not,  up  to  the  present  time, 
exceeded  a  few  hundred  kilowatts,  and  it 
{Continued  on  page  474) 
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NEWEST 

PHOTO-ELECTRIC  CELL  SUP- 
PLANTS SELENIUM. 

Experimenters  in  many  fields  of  science, 
including  those  interested  in  astronomy 
and  certain  branches  of  the  electrical  and 
radio  arts,  have  very  often  faced  the  prob- 
lem where  to  obtain  a  good  selenium  cell — 


the  well-known  instrument  which,  when  ex- 
posed to  light,  lowers  its  electrical  resis- 
tance, thereby  causing  a  relay  connected 
with  it  to  operate  one  or  more  local  cir- 
cuits. Not  only  was  the  question  of  where 
to  obtain  the  cell  often  unanswerable,  but 
the  best  selenium  cells  which  have  been 
available  now  and  then  on  the  American 
market  have  left  much  to  be  desired.  This 
is  so  for  several  reasons.  First,  the  ele- 
ment selenium — even  tho  it  possesses  a 
most  wonderful  natural  quality  of  changing 
its  electrical  resistance  in  proportion  to  the 
amount  of  light  thrown  on  it,  and  raising 
its  resistance  as  the  degree  of  darkness  is 
increased — does  not  do  this  instantaneously, 
nor  anything  like  it. 

The  newest  advance  in  science  is  the 
photo-electric  cell.  This  device,  which  has 
only  recently  been  perfected  so  as  to  be 
available  on  the  commercial  market,  is 
shown  in  the  accompanying  illustration  and 
diagram.  Not  only  is  it  useful  where  light- 
operated  circuits  are  necessary  and  desira- 
ble, but  it  can  moreover  be  used  for  re- 
ceiving radio  signals,  as  its  designers  have 
pointed  out.  Its  arrangement  in  the  radio 
receiving  circuit  is  shown  in  the  accom- 
panying diagram. 

The  photo-electric  cell  apparatus  is  some- 
what similar  in  principle  to  the  selenium 
cell,  in  that  it  changes  its  inherent  electrical 
resistance  in  proportion  to  the  amount  of 
light  falling  upon  it.  As  its  designers  and 
builders  state,  the  cell  is  not  liable  to  lag 
as  in  the  case  of  selenium,  and  there  is  no 
dark  current  whatsoever.    It  is  said  to  be 
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very  constant  and  reliable  in  its  action,  and 
can  be  used  to  great  advantage  in  stellar 
photometry.  The  applied  potential  for  this 
cell  is  220  volts.  A  cell  of  this  type  has  a 
wider  field  of  usefulness  in  many  respects 
than  a  selenium  cell,  and  it  will  carry  a 
considerably   larger  current. 

This  photo-electric  cell  is  very  cleverly 
made  up  with  a  screw  base  fitting  a  can- 
delabra socket.  'Hie  rubidium  screen  in- 
side the  bulb  connects  to  one  terminal  of 
the  screw  base,  while  a  wire  leads  down 
from  the  silvered  glass  electrode  facing  the 
screen  to  the  second  contact  member  of  the 
screw  base.  All  that  is  necessary  in  con- 
necting up  the  cell  is  to  attach  the  two 
circuit  wires  to  each  of  the  two  terminal 
screws  on  the  base. 


MAKING  YOUR  OWN  FLASH- 
LIGHT BATTERIES. 

One  of  the  latest  advances  in  the  flash- 
light art  is  the  home-made  battery  outfit 
illustrated  in  the  accompanying  photograph. 
These  outfits  are  priced  so  as  to  give  about 
25  per  cent  reduction  in  the  cost  of  the 
batteries  if  purchased  in  the  regular  way, 
and  each  outfit  will  make  three  two-cell  bat- 
teries or  two  three-cell  batteries,  there  be- 
ing suitable  materials  included  to  make  up 
six  flashlight  battery  cells.  The  outfit  is 
supplied  in  two  styles — one  battery  outfit 
includes  a  tubular  flashlight,  while  the  sec- 
ond outfit  has  a  renewal  equipment  only, 
comprising  the  necessary  parts,  chemicals, 
etc.,  to  make  the  six  single  cells  as  afore- 
mentioned. 

As  the  makers  point  out  in  their  instruc- 
tion brochure  accompanying  the  battery 
outfit,  one  of  the  principal  advantages  of 
this  set  is  that  the  cells  do  not  deteriorate 
in  the  least  while  they  are  standing,  and  so 
the  person  using  these  flashlight  batteries 
has  the  satisfaction  of  knowing  he  is  add- 
ing from  50  to  100  per  cent  to  the  life  of  his 
flashlight  battery,  which  ordinarily  is 
wasted,  so  far  as  the  life  of  the  battery  is 
concerned,  by  standing  on  dealers'  shelves, 
and  in  transit  between  the  factories  and 
dealers. 

The  liquid  solution  used  in  mixing  the 
paste  for  the  cells  is  placed  in  a  graduated 
bottle.  The  proper  quantity  for  each  cell 
is  marked  off  on  a  graduated  label,  which 
shows  just  what  quantity  to  pour  into  each 
cell.  Next,  a  chemical  powder  is  placed 
in  the  solution  and  stirred  well  with  a 
mixing  stick  accompanying  the  set.  The 
carbon  element,  after  being  immersed  in 
water  for  a  few  moments,  is  placed  down 


The  Latest  in  Flashlights!    Make  Your  Own 
Batteries. 


into  the  zinc  cylinder  containing  the  solu- 
tion, which  has  been  thoroly  stirred,  and 
by  pressing  the  cork  supporting  the  carbon 
element  down  flush  with  the  zinc  cup,  it 
is  held  firmly  in  place  by  bending  over 
three  zinc  prongs.  A  cardboard  cylinder 
suitable  for  holding  three  cells  accompa- 
nies the  outfit. 
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NC  PLANES  HAD  ELECTRIC  SELF- 
STARTERS. 

It  is  not  generally  known  that  the  NC 
flying  boats  which  accomplisht  the  suc- 
cessful trans-Atlantic  flight  were  the  first 
heavier-than-air  machines  in  this  country 
to  be  equipt  with  electric  self-starters  for 
each  of  their  big  Liberty  engine  motors. 

The  result  of  the  Navy  Department's 
decision  to  so  equip  its  seaplanes  undoubt- 
edly aided  the  success  of  the  enterprise,  for 
the  NC-3,  lost  in  the  sea  and  fog  near  the 


The  Famous  "NC"  Planes  Had  Their  Liberty 
Motors  Fitted  with  Electric  Self -Starters,  as 
Shown  in  the  Photo  Herewith. 


Azores,  all  her  engines  stalled,  wet  and 
cold,  would  never  have  been  able  to  taxi 
into  Ponta  Delgada  under  her  own  power 
without  the  assistance  of  mechanical  means 
for  starting  her  propellers. 

The  picture  shows  this  little  starter  at- 
tached to  the  propeller  shaft  of  one  of  the 
big  Liberty  motors  which  drove  our  sea- 
planes thru  the  air. 

This  little  device  consists  of  a  small  12- 
volt  electric  motor  operated  by  a  storage 
battery,  connected  thru  a  geared  reduction 
to  an  automatic  screw  drive.  On  the  end 
of  the  screw  shaft  is  cut  an  8-tooth  pinion 
which  meshes  with  a  larger  gear  mounted 
on  the  propeller  shaft.  The  starter  will 
turn  over  the  engine  at  40  to  50  R.P.M. 
with  a  consumption  of  100  to  110  amperes 
and  a  maximum  of  1,300  foot-pounds  is 
available  on  the  engine  crank  shaft,  for 
breaking  loose  a  cold  engine.  When  the 
engine  begins  firing  the  screw  drive  auto- 
matically demeshes  from  the  crank  shaft 
gearing.  The  storage  battery  weighs  26 
lbs.,  and  has  a  rating  of  24  ampere-hours — 
or  sufficient  to  supply  enough  current  to 
make  150  starts  on  one  charging. 

An  interesting  incident  of  the  American 
trans-Atlantic  flight  was  that  all  three 
planes  carried  extra  propellers,  intending 
if  one  should  break  to  descend  to  the 
water,  change  propellers,  and  start  off 
again.  They  depended  on  the  starter  to 
make  this  possible. 

It  is  also  said  that  the  C-5  (Blimp)  met 
such  strong  headwinds  on  her  trip  from 
Montauk  Point,  Long  Island,  to  New- 
foundland, that  the  force  of  the  wind 
stopt  her  propellers,  and  it  was  necessary 
to  ascend  to  a  higher  level  to  avoid  them, 
the  starter  with  which  she  was  equipt  start- 
ing the  engines  while  in  mid-air. 

Photo  courtesy  W estinghouse  Electric  and 
Manufacturing  Company. 
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Even  This  Chinese  Chef  Likes  to  Cook  on  the  Modern  Electric  Range.  How  Cool  and  Orderly  the  Electric  Range  Kitchen  Looks.  No  Heat 
Meals  Are  Prepared  on  This  Range  for  Workers  on  a  California  Ranch.      Wasted  Here  in  Warming  Up  the  Kitchen  and  No  Smoke,  Gas  or  Smell. 


THE  history  of  human  culture  might 
lie  ■-aid  to  be  largely  the  science  of 
food  preparation.  Thru  the  ages 
the  arts  of  fire  were  slowly  devel- 
oped. Wood,  coal,  oil  and  gas  have 
been  successively  used  in  the  production  of 
artificial  heat  for  the  purpose  of  cookery. 
Until  the  last  century  fire  was  the  most 
useful  thing  in  the  service  of  man. 

To-day  electricity  is  doing  all  that  fire 
ever  did,  aad  is  doing  it  better.  Electric 
cookery  is  as  superior  to  fire  cookery  as 
the  electric  light  is  to  the  tallow  dip.  Elec- 
tricity is  performing  tasks  beyond  the  lim- 
its of  flame.  Fire  to-day  yields  motive 
power  with  many  times  the  economy  it  did 
one  hundred  years  ago.  This  motive  power 
is  the  source  of  modern  electric  currents. 
This  power  as  electric  current  enters  si- 
lently and  swiftly  into  the  modern  home 
and  is  the  source  of  electric  heat  in  the 
modern  cook  stove. 

As  refinement  of  living  increases,  elec- 
tric cookery  solves  the  problem  of  easy 
control,  of  elimination  of  waste,  the  un- 
certainties of  temperature.  The  heat  can 
be  regulated  with  almost  mathematical  pre- 
cision. When  it  is  no  longer  needed  the 
current  can  be  turned  off  and  no  waste 
occurs.  The  time  is  close  at  hand  when 
cookery  will  cease  to  be  carried  on  by 
"guess-work."  Many  women  already  real- 
ize that  it  pays  to  put  this  work  on  a  more 
scientific  basis. 

The  temperature  factor  in  cookery  is  one 
that  ought  to  be  thoroly  standardized.  In 
the  art  of  baking  a  loaf  of  bread,  for  in- 
stance, there  are  many  factors  that  must 
be  precise,  in  order  to  insure  best  results. 
There  is  no  reason,  if  conditions  are  ex- 
actly the  same,  especially  temperature  con- 
ditions, why  the  cook  should  not  be  suc- 
cessful with  her  baking,  regardless  of 
"wind  in  wrone  direction." 


By  G1RACE  To  1ADLEY 

Society  for  Electrical  Development 

The  objects  of  cookery  are  to  render 
food  more  digestible,  to  make  the  food 
more  appetizing  and  to  improve  its  appear- 
ance. In  the  cooking  of  animal  food,  the 
improvement  of  appearance  and  flavor  is 
most  important.  Cooking  foods  rich  in 
protein  may  decrease  digestibility  to  some 
extent,  but  the  increased  attractiveness  of 
well-cooked  meat  may  render  it  more  di- 
gestible by  causing  greater  flow  of  diges- 
tive juices. 

ROASTING. 

Roast  Beef. — Remove  the  baffle  plate. 
Turn  both  oven  switches  to  High  and  let 
oven  heat  twenty  minutes.  Place  the  roast 
on  the  rack  in  the  dripping  pan,  rub  with 
salt  and  dredge  the  meat  and  pan  with 
flour.  Put  in  the  roast  to  sear  for  about 
four  minutes  to  each  side.  Then  put  in 
the  baffle  plate  and  turn  lower  oven  switch 
to  Medium.  After  twelve  or  fifteen  min- 
utes turn  the  upper  oven  switch  to  Medium. 
The  total  time  of  roasting  should  be  fif- 
teen minutes  to  the  pound.  If  the  meat  is 
lean,  put  drippings  or  hot  water  in  pan  for 
basting. 

There  is  said  to  be  a  saving  of  about  15 
per  cent  in  roasting  meat  electrically.  Con- 
sidering the  price  of  meat  to-day,  this  is 
quite  an  item.  The  following  actual  test 
of  a  4  pound  roast  is  interesting,  illustrat- 
ing the  exact  steps  in  the  process  of  roast- 
ing the  meat  and  the  actual  loss  of  weight 
by  shrinkage : 

Weight  of  roast,  4  pounds. 

Preheat  oven  to  "4,"  requiring  twelve 
minutes  at  110  volts. 

Prepare  roast ;  turn  upper  unit  off. 

Roast  on  "Full"  five  minutes  per  pound 
(lower  unit). 

Roast  on  "Medium"  five  minutes  per 
pound  (lower  unit). 

Roast  on  retained  heat  one  hour. 


Weight  after  roasting  process,  3  pounds, 
7  ounces. 

Time  of  roasting,  1  hour  40  minutes. 
Watts,  990. 

Roast  Chicken. — Turn  the  oven  switches 
on  High  for  twenty  minutes  in  advance. 
Run  the  chicken  over  with  soft  butter  and 
salt,  dredge  chicken  and  pan  with  flour. 
W  hen  the  flour  is  well  browned  reduce  the 
oven  heat  to  Medium;  baste  well.  When 
the  breast  meat  is  tender  the  chicken  is 
sufficiently  cooked.  A  chicken  requires 
about  one  and  a  half  hours,  or  about  twen- 
ty-three minutes  to  the  pound. 

BAKING. 

Biscuits. — The  best  results  are  obtained 
by  having  a  hot  oven  to  start  with,  so  turn 
oven  switches  on  High  for  thirty  minutes 
in  advance.  If  pans  are  placed  on  middle 
grate  the  biscuits  will  bake  an  even  brown 
on  top  and  bottom  in  ten  minutes.  If 
placed  on  the  top  grate  the  pans  will  need 
changing  to  the  bottom  grate  as  soon  as  the 
biscuits  are  well  browned  on  top.  Leave 
the  oven  switches  on  High  during  entire 
baking. 

Bread. — Turn  oven  switches  on  High  for 
thirty  minutes  in  advance.  The  loaves 
should  begin  to  brown  in  the  first  fifteen 
minutes  of  baking,  after  which  the  heat 
should  be  reduced  to  Medium  for  thirty 
minutes. 

Muffins. — Turn  over  switches  on  High 
for  twenty  minutes.  Bake  twelve  to  fifteen 
minutes  on  Medium  heat. 

Sponge  Cake. — Place  the  cake  in  a  cool 
oven.  Turn  the  oven  switches  on  High  for 
ten  minutes,  then  to  Medium,  and  bake 
from  thirty  to  forty  minutes  longer.  The 
cake  is  done  when  it  falls  back  to  a  level 
and  springs  to  the  touch. 

Cup  Cakes  and  Pastry  Shells. — Turn  the 
(Continued  on  page  451) 
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A  NOVEL  ELECTRIC  FAULT 
LOCATER. 


A  Novel  and  Efficient  Fault  Locater  for 
Electrical  Testing  of  Cable  and  Transmission 
Circuits.  It  Detects  and  Locates  Faults  On 
Cables   Carrying   As    High    As   15,000  Volts. 

The  new  electric  fault  locator  is  a  device 
designed  for  the  purpgse  of  locating  all 
kind  of  faults  that  are  inherent  on  over- 
head electric  lighting  and  power  lines  car- 
ried on  poles,  and  also  on  lead  covered 
cables  insulated  with  paper,  rubber  or  cam- 
bric, which  may  be  drawn  into  under- 
ground conduit  systems. 

The  device  is  claimed  to  be  capable  of 
detecting  and  locating  the  faults  upon  cables 
carrying  a  working  pressure  up  to  15,000 
volts,  alternating  current,  60  cycles  fre- 
quency. This  apparatus  is  fitted  with  a 
special  analyzer  and  interrupter. 

Another  valuable  feature  of  this  appa- 
ratus is  that  it  readily  locates  grounds  and 
short-circuits  on  steel  taped  armored  cable, 
two  or  three  conductor,  laid  directly  in  the 
earth. 


A  VARIABLE  SELF  AND  MUTUAL 
INDUCTOMETER. 

The  inductometer  illustrated  herewith 
consists  of  two  pairs  of  stationary  coils  and 
one  movable  coil,  the  latter  being  mounted 
on  a  disk  placed  between  two  outer  plate-- 
holding  the  stationary  coils.  The  disk  may 
be  rotated  and  has  two  scales,  one  cali- 
brated in  millihenries  reading  self-induc- 
tance and  the  second  in  degree*..    The  in- 


held  together  by  four  screws  and  separating 
pieces  to  form  the  bods  of  the  instrument. 
The  two  movable  coils  are  mounted  on  the 
inner  disk  and  are  placed  with  their  long 
axes  at  right  angles  to  a  diameter.  The 
outer  plates  and  the  disk  are  made  of 
molded  bakelite.  To  use  the  instrument  as 
a  variable  mutual  inductometer  the  fixt  and 
movable  coils  are  used  as  primary  and 
secondary  respectively  and  no  connection  is 
made  between  them.  The  mutual  inductance 
is  found  by  subtracting  a  constant  from 
the  scale  reading  and  dividing  the  remain- 
der by  two.  This  constant  is  given  with 
each  instrument,  altho  it  may  be  readily 
determined  by  the  user  at  any  time.  It  is 
claimed  that  errors  due  to  stray  field  ef- 
fects are  eliminated  and  that  the  meter  has 
a  desirable  ratio  of  maximum  inductance  to 
minimum  inductance. 


NEW   D.   C.   BATTERY  CHARGING 
RHEOSTAT. 


ALTERNATING    CURRENT  TELE- 
GRAPH INSTRUMENT. 

This  A.  C.  telegraph  instrument  consists 
of  A.  C.  sounder,  steel  lever  key,  and  step- 
down  transformer,  mounted  <>n  base,  as 
shown  in  illustration,  with  cord  and  attach- 
ment plug.  No  battery  is  used  with  it.  It 
can  be  used  on  the  110  volt,  60  cycle  alter- 
nating current  lighting  circuit  by  screwing 
the  attachment  plug  into  lamp  socket. 

Two  or  more  instruments  may  be  con- 
nected in  series,  just  the  same  as  instru- 
ments with  batteries,  by  attaching  the  pri- 
maries of  the  transformers  in  multiple  to 


Alternating  Current  Telegraph  Sound- 
er, Key  and  Step- Down  Transformer. 
Operates  by  Plugging  in  On  Any  110 
Volt,  60  Cycle  A.C.   Lighting  Circuit. 


A  New  Laboratory  Model  of  Variable  Self  and  Mutual 
Inductance,  Having  a  Maximum  Inductance  Value  of 
50  Millihenries.    Larger  Sizes  of  the  Inductometer  Are 
Available. 

strument  is  ordinarily  provided  with  a 
maximum  inductance  of  50  millihenries, 
but  instruments  with  higher  maximum  val- 
ues or  lower  values  can  be  obtained. 

The  inductometer  has  six  link-shaped 
coils.  The  four  fixt  coils  are  mounted  in 
pairs  in  the  two  outer  fixt  plates,  which  are 


the  110  volt  60  cycle  lighting  circuit  with 
the  secondaries  and  the  sounders  all  in 
series,  which  is  done  by  simply  screwing 
the  attachment  plugs  into  lamp  sockets  and 
connecting  the  instruments  in  the  usual 
way,  thru  their  binding  screws  or  terminals. 
Two  terminals  or  binding  posts  and  a  sin- 
gle point  switch  are  mounted  on  the  base 
of  each  instrument. 

In  working  two  or  more  instru- 
ments on  a  line,  polarity  of  im- 
pulses must  correspond.  If  instru- 
ments work  independently  (with 
switches  closed )  but  do  not  work 
together  with  the  switches  open, 
simply  reverse  one  of  the  connect- 
ing blocks  and  they  will  respond 
properly. 

When  it  is  desired  to  operate 
two  or  more  instruments  on  a  line, 
the  terminals  are  used  for  con- 
necting the  instruments  in  series : 
when  used  this  way,  the  single 
point  switches  should  be  left 
open.  Closing  a  switch  localizes 
the  instrument,  so  that  it  can  be 
used  for  practise  without  interfer- 
ing or  being  interfered  with  by  other  in- 
struments on  the  line. 

These  alternating-current  telegraph  in- 
struments are  coming  rapidly  to  the  fore 
in  commercial  as  well  as  private  practise. 
They  save  the  initial  expense  and  the  heavy 
maintenance  cost  of  batteries. 


Do  You  Have  to  Charge  Storage  Cells  from 
Direct  Current  Circuits?  If  So,  You  Will 
Find  Extremely  Valuable  This  Latest  Bat- 
tery Charging  Rheostat  and  Ammeter.  A 
Switch   Varies  the   Current  Strength. 

It  is  the  purpose  of  this  new  charging 
rheostat  to  control  the  flow  of  direct  cur- 
rent thru  the  battery,  where  the  voltage  of 
the  charging  circuit  or  line  is  much  higher 
than  that  of  the  battery  to  be  charged. 
This  is  done  by  means  of  a  series  of  special 
high  resistance  coils  made  up  in  portable 
form,  together  with  a  current  regulator 
switch  giving  charging  rates  of  1^1,  3,  4^ 
or  6  amperes. 

The  voltage  range  of  the  rheostat  takes 
in  a  single  cell  of  battery  up  to  9  or  12 
cells  of  18  or  24  volts.  The  back  pressure 
from  a  battery  of  higher  voltage  than  this 
would  cause  a  slight  reduction  in  the  am- 
pere charging  rates. 


TWIN  CELL  DESIGN  OF  DRY 
BATTERY. 

A  new  design  of  dry  battery  which  is 
known  as  the  ''Twin  Cell"  is  here  illustrated. 
This  design  as  shown  in  the  illustration  con- 
tains three  electrodes,  one  positive  flat  car- 
bon electrode,  7/16  in.  thick  by  l->4  in.  wide, 
by  6  in.  long,  and  two  negative  electrodes, 
(Continued  on  page  481) 


Edge  of 

line  Anode 

No  2 

Carbon 
Electrode 


Novel  Design  of  Twin-Cell  Dry  Bat- 
tery.    It  Develops  a  Voltage  of  1.5 
to  1.55  Volts  On  Test  and  On  Short- 
Circuit  a  Current  of  35  Amperes. 
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MY  neighbor,  Theophilus  Marble- 
back,  had  a  chauffeur  named 
"William,"  which  innocent-sound- 
ing name  was  camouflage  for  a 
most  guileful  nature.  ''Circum- 
stantial evidence"  indicated  that  he  was 
much  addicted  to  joy-riding,  and  "Marble- 
back"  desired  me  to  invent  an  instrument 
for  recording,  unknown  to  "William,"  the 
moments  devoted  to  this  practise.  He  said 
that  keeping  tabs  on  the  speedometer  regis- 
ter was  useless.  That  usually  reliable  in- 
strument recorded  only  sorrows,  not  joys, 
for  "William"  deftly  disconnected  it  dur- 
ing his  mirthful  moments.    He  didn't  dis- 


recording-thing  got  to  move  whenever  car's 
going.  What'll  move  it?  Can't  use  gas- 
explosions,  spark-discharges,  rotation  of 
wheels  ;  'William'  put  kibosh ;  must  be  con- 
cealed from  'William.'  What  other  motive- 
power  inseparable  from  car  in  motion? 
Aha,  rush  of  air!  Nix.  'William'  spot 
anemometer,  stick  match  in  works.'  Oh, 
hum.  What?  Say,  that's  the  system— the 
joggle!  Some  joggle  always  present,  even 
on  smoothest  roads.  Pervades  every  part 
of  car.  Hidden  joggle-recorder  what's 
wanted.    A  'jogometer' — how's  that?" 

Fig.  1  shows  the  recording  jogometer 
complete.    It's  an  auto-clock  in  a  locked 


Whether  You,  Mr.  and  Mrs.  Reader,  Possess  One  of 
Those  Necessary  20th  Century  Gas- Hounds — "A  Chauf- 
feur"— You  Will  Surely  Be  Interested  in  Mr.  Reed's 
Latest  Panacea  for  Autoists'  Worries.  It  Comprises 
a  Silent,  Invisible  Detective,  or  Better,  a  "Recording 
Jogometer."  A  Clockwork  Rotates  the  Paper  Dial — 
and  a  Joggling  Weight  on  a  Spring  Does  the  Record- 
ing. A  Needle  Jabs  the  Paper  Dial  Now  and  Then  as 
the  Car  Rolls  Along.  No  Motion — no  Joggle,  and  no 
Records.  Selah. 


THE  CHAUFFEUR'S" DETECTIVE" UNDER  THE  SEAT 


connect  the  gasoline  bill,  which  came  in 
at  the  end  of  the  month  robust  and  hearty, 
showing  (if  you  integrated  it  only  with 
the  legitimate  journeyings)  a  mysterious 
mileage  of  about  five  to  the  gallon ;  but 
apart  from  that,  he  was  a  busy  and  efficient 
little  disconnector,  and  I  was  advised  that 
my  detecting  device  had  better  not  depend 
upon  the  car's  mechanism  in  any  way,  or  it 
would  be  sure  to  reverse  the  excellent 
principle  of  the  cascaret,  and  sleep  while 
"William"  workt. 

"Marbleback"  had  a  grand  theory  that 
if  he  could  once  get  the  goods  on  "Wil- 
liam"— show  them  to  him  all  registered 
up  on  some  neat  mechanism  that  would  ap- 
peal to  his  fancy — the  faithless  "gas-hound" 
would  be  touched  with  repentance  and 
mend  his  punctured  conduct.  Of  course 
it  was  a  perfectly  chimerical  idea,  because 
the  only  result  of  touching  a  chauffeur  is 
to  make  him  leave  you  and  go  jumping 
off  over  the  landscape  looking  for  anothei 
car-owner  who  is  sane  and  normal,  and 
will  stand  for  the  things  he  has  to  stand 
for.  Still,  the  problem  interested  me  by 
its  very  difficulty.  You  know,  if  you  have 
a  certain  amount  of  success  in  dealing  with 
relatively  simple  things  like  high-frequency 
currents,  you  get  sort  of  cocky,  and  feel 
like  tackling  a  really  complex  and  baffling 
job  like  putting  something  over  on  a  chauf- 
feur. So  I  took  the  matter  under  advise- 
ment. 

Falling  into  the  glassy-eyed  and  mutter- 
ing condition  common  to  inventors,  my  re- 
flections  were   about   as   follows :  "H-m, 


box  of  strong  "William"-resisting  material 
(3-inch  armor  late  will  do)  attached  im- 
movably inside  the  tonneau,  or  caboose, 
or  whatever  you  call  that  part  of  the 
car  where  the  passengers  sit.  The  clock 
has  no  hands,  but  the  hour-arbor  is  adapted 
to  carry  a  paper  dial,  printed  with  time- 
divisions,  which  can  be  changed  by  un- 
screwing the  nut  N.  The  hand-gears  must 
be  altered  so  that  the  dial  will  revolve 
once  in  24  hours  instead  of  the  usual  12. 

Poised  over  the  dial  is  the  weight  WT, 
attached  to  the  end  of  a  thin  flat  springs 


free  to  vibrate  between  the  dial  and  the 
stop  placed  just  above.  The  lower  side 
of  the  weight  is  sharpened  off  into  a  point, 
which  embosses  the  paper  dial  as  the 
weight  drums  upon  it  under  the  influence 
of  the  car's  vibration. 

Now  then,  let's  conduct  "William"  thru 
a  sample  day,  and  see  how  it  works.  Look 
at  the  short  line  of  dots  "A"  between  8.15 
and  9  a.  m.  That's  "Marbleback"  riding 
down  to  his  office  on  a  bright  sunny  morn- 
ing, full  of  hope  and  "pep." 

"B,"  from  11  to  2,  shows  Mrs.  Marble- 
back shopping  among  the  stores  and 
beauty-parlors,  flitting  like  a  bee  from 
flower  to  flower,  so  busily  that  the  line 
pppears  continuous,  and  releasing  with  each 
fairy  touch  a  little  bill,  which  wings  its 
way  toward  "Marbleback's"  office, 

At  2  o'clock  ("C")  she  goes  to  the 
matinee,  and  the  car  is  quiet  till  4.30  ("D"), 
when  she  takes  a  turn  around  the  park 
to  see  if  any  fashions  have  escaped  her, 
calls  for  "Marbleback,"  and  brings  him 
home  before  he  can  "contract"  any  poker- 
games  or  leg-show  stare,  arriving  at  5.30. 

Now  sound  the  "creepy  music,"  for  here 
is  where  the  sleuthing  starts.  On  the  day 
in  question,  the  "Marblebacks"  past  the 
evening  at  home,  and  from  the  point  "D" 
onward,  the  record  should  have  been  a 
blank.  But  what  do  we  see?  the  telltale 
arcs  "D,"  "E,"  "F,"  "G,"  and  "H,"  which 
betray  "William's"  nocturnal  society  life ! 
Naughty,  naughty  "William,"  we  are  onto 
you  !  At  "D,"  after  an  hour  in  the  garage 
to  make  sure  of  dismissal,  you  were  riding- 
home  to  supper.  Snatching  a  hasty  meal, 
you  hied  yourself  at  7.30  ("E")  to  the 
home  of  your  blonde  enchantress — Sadie 
Spasm,  coffee-pusher  and  near-movie- 
queen.  But  from  8.45  onward  ("F") 
whither,  oh  whither  tends  this  hour's  con- 
tinuous journey,  while  Sadie  leans  back  on 
the  silken  cushions,  with  all  the  inside  lights 
lit,  rehearsing  "Theda  Bara"  on  her  way 
to  the  Duke's  warehouse  after  another 
keg  of  pearl  necklaces  ?  Whither,  prithee, 
but  to  the  Rat's-Nest  Inn,  hospitable  home 
of  the  joyous  jazz,  40  short  miles  adown 
the  pike.  That  blank  till  1  a.  m.  means 
soup  on  the  tablecloth  at  Childs'  tomorrow, 
"William,"  beans  for  the  gent  who  ordered 
"ham  and,"  and  for  you  a  "head,"  a  grouch, 
and  perchance  the  can ;  but  what  boots  it 
when  youth  and  beauty  drive?  At  "G"  the 
relentless  jogometer  pictures  "Theda"  re- 
curning  with  the  keg  and  "William"  with 
the  jag,  and  at  "H"  the  car  garage- ward 
plods  its  weary  way.    Selah  ! 


One  of  the  latest  innovations  in  the  al- 
ways convenient  and  invaluable  electric 
flashlight  is  the  one  here  illustrated,  which 
fits  in  your  coat  lapel.  A  patent  was  re- 
cently issued  to  Mr.  Edwin  Frank  Thomas 
of  Meriden,  Conn.,  on  this  extremely  small 
model  flashlight,  which  operates  on  a  spe- 
cially built  and  very  compact  style  of  dry 
batter}'.  The  casing  holding  the  battery  is 
fitted  with  a  lapel  pin  of  the  same  form  as 
that  used  on  brooches  and  other  jewelry, 
enabling  the  wearer  to  easily  attach  the 
flashlight  to  the  coal  lapel  or  other  garment. 
The  lamp  is  turned  on  and  off  when  de- 
sired by  a  simple  turning  of  the  switch 
button  fitted  in  the  bottom  of  the  battery 
casing.  The  battery  is  a  two-cell  unit,  and 
current  is  carried  to  the  miniature  incan- 
descent lamp  thru  the  supporting  wires  in 
the  manner  apparent. 
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AUTO  BULB-TESTING  DEVICE. 

A  new  electrical  automobile  lamp-testing 
device  is  here  shown.  The  tester  is  de- 
signed for  all  sizes  of  auto  electric  lights 


A    Handy    Electric    Bulb    Tester  for 
Private  or  Dealer's  Use. 


fitted  with  Ediswan  bases.  When  a  dealer 
sells  an  electric  light  bulb,  he  can  test  it 
before  the  customer's  eyes,  showing  that 
the  bulb  is  good  and  obviating  any  dispute 
afterward  when  the  purchaser  puts  it  in 
his  car  and  happens  to  burn  out  the  bulb 
thru  some  fault  of  his  own. 


PUSH  THE  BUTTON  AND  GET 
YOUR  "GAS." 

In  the  accompanying  illustration  an  elec- 
trically operated  outfit  is  shown  which  is 
intended  for  use  in  garages  and  service 
stations  for  pumping  gasoline.  This  outfit 
is  electrically  operated,  and  is  controlled  by 
a  push-button  switch.  The  electrical  con- 
trol is  arranged  so  that  when  the  push-but- 
ton is  deprest,  the  pump  continuously  dis- 
charges gasoline  at  the  rate  of  25  gallons 
a  minute,  or  may  be  reduced  to  a  mere 
drip.  When  the  button  is  released,  the 
pumping  stops  automatically.  The  rate  of 
flow  is  regulated  by  a  speed  control  handle. 
The  electric  motor  provided  is  enclosed  in  a 
strong  iron  case  which    is    impervious  to 


I   Want  5  Gallons  of  "Gas."  Al- 
right, Deposit  Your  Coin,  Push  the 
Button  and  Get  Your  Gas. 


moisture  or  gases,  permitting  the  outfit  to 
be  located  out  of  doors.  A  large  filter  is 
built  into  the  outfit  to  remove  water  and 
foreign  matter  which  may  be  in  the 
gasoline. 


A  NOVEL  6-VOLT  SOLDERING 
TOOL 

This  new  soldering  tool,  which  has  re- 
cently been  patented,  embodies  some  fea- 
tures never  before  employed  in  an  electric 
soldering  device,  its  inventor  claims.  The 
one  shown  in  the  photograph  is  made  to  be 
attached  to  a  6-volt  storage  battery.  It 
can  even  be  attached  to  the  storage  battery 
in  an  automobile,  or  on  ordinary  lighting 
voltages  in  connection  with  a  step-down 
transformer. 

All  of  the  heat  is  applied  at  the  exact 
point  where  it  is  needed,  and  just  for  the 
instant  needed,  so  it  does  not  require  one- 
tenth  of  the  electrical  energy  that  is  used 
by  other  soldering  irons  of  equal  capacity. 
One  of  the  features  which  appeals  to  the 
user  is  that  it  is  always  ready  for  instant 
use;  no  waiting  to  heat  up  the  tool  before 
it  can  be  used.  Wire  can  be  soldered  to- 
gether in  less  than  10  seconds ;  it  is  not 
only  soldered  but  sweated  right  in. 


~\0  t>l  CONNECTE.0  WITH  A  6  VOLT 
VtOKA&E  5MTERV 


A  Soldering   Iron  of  Great  Convenience  to 
Autoists.     It  Works   on  a   6   Volt  Storage 
Battery. 

This  soldering  tool  is  light  and  simple  in 
construction  and  the  solder  is  always  ready 
for  instant  use,  as  it  is  carried  in  the  tool. 


YOU  CAN  LOOK  RIGHT  INTO 
THIS  BATTERY 

No  one  would  think  of  buying  or  living 
in  a  light-tight,  windowless  house.  Win- 
dows in  a  storage  battery  are  just  as  es- 
sential. Every  battery  user  will  easily  rec- 
ognize the  importance  of  knowing  the 
exact  condition  of  his  plates  and  separators 
and  the  quantity  of  electrolyte  in  the  bat- 
tery at  any  moment.  This  great  improve- 
ment in  storage  battery  design  makes  it 
possible  to  know  always  what  is  going  on 
inside  your  battery. 

In  the  ordinary  storage  battery  each  cell 
has  a  hard  rubber  cover,  and  when  the  cells 
are  sealed  into  their  case  the  only  possible 
view  of  the  interior  is  thru  the  small  vent 
hole  in  the  cover.  No  satisfactory  index 
to  the  condition  of  the  vital  parts  can  be 
obtained  in  this  limited  way. 

The  new  storage  battery  here  illustrated 
has  a  strong  transparent  cover  on  each  cell. 
This  window  is  actually  stronger  than  the 
hard  rubber  used  on  other  batteries,  so 
there  is  even  less  danger  of  breakage.  It 
is  not  affected  by  acid,  and  the  tops  and 
connections  can  be  more  readily  kept  clean 
and  free  from  corrosion. 

The  solution,  or  electrolyte,  in  a  storage 
battery  must  always  be  kept  about  %  inch 
(but  no  more)  above  the  tops  of  the  plates. 


Under  no  circumstances  should  the  plates 
be  allowed  to  project  above  the  liquid. 
Peep  thru  the  window  in  this  battery  and 


How  High  Is  the  Electrolyte?  Look 
in  the  Window  and  See. 


two  red  arrows  will  be  seen  projecting  in- 
ward from  the  terminal  posts.  These  indi- 
cate the  exact  level  to  which  the  electrolyte 
should  rise  in  the  cell. 


A  NEW  CAM  REGULATOR  FOR 
AUTO  DYNAMOS. 
By  William  H.  Easton. 

Every  automobile  electric  generator  must 
have  some  means  for  keeping  its  voltage 
fairly  constant  under  all  normal  operating 
conditions.  Without  such  a  device,  the 
voltage  would  vary  with  every  change  in 
the  speed  of  the  engine  and  every  alteration 
in  the  load  of  the  generator  and  the  current 
generated  would  be  useless  for  either  light- 
ing or  battery  charging. 

(Continued  on  page  483) 


Mognef 


Connect  with 
res/stor  /eoa~ 


Connect) 
to  brush 


3prmg 
f/nger 


Upper 
contact 


The  Simplest  Auto  Generator  Regulator  for 
Maintaining    Constant    Voltage — a  Magnetic 
— Cam  device.  Can  Be  Used  With  or  With- 
out Storage  Battery. 


416 


ELECTRICAL  EXPERIMENTER 


September,  1919 


JR0QEIRS  Do  IRTOM9  M.  A, 

Late  of  tlw  Meteorological  Section,  U.  S.  Army  Signal  Corps. 


THE  air  is  in  a  continual  state  of 
electrification  because  it  contains  at 
all  times  small  particles  charged  with 
electricity.  Even  the  scientists  them- 
selves do  not  know  just  what  these 
panicles  consist  of  because  they  are  dif- 
ferent from  the  electrified  particles  found 


Intermediate 
Ions 


\IS  millimeters\ 


/apor  pressure  EE 
Fiq.l 


This  Curve  Shows  Clearly  How  the  "Inter- 
mediate" Ions  of  the  Air  Change  Their  Ve- 
locity Like  Magic  at  15  Millimeters  Vapor 
Pressure,  and  Become  "Large"  Ions.  An  In- 
teresting Discussion  on  This  Phenomena  Is 
Here  Presented. 

anywhere  else.  We  are  seldom  aware  of 
the  existence  of  these  particles  because  of 
their  very  small  size  and  due  to  the  further 
fact  that  all  bodies  at  or  near  the  surface 
of  the  earth  are  at  practically  the  same 
potential  as  the  earth.  However,  if  all  the 
electricity  in  the  air  could  be  collected  for 
use  at  one  time,  there  would  be  more,  by 
far,  than  we  would  know  what  to  do  with. 
Benjamin  Franklin  startled  the  scientists 
of  his  day  by  bringing  lightning  down  on  a 
kite  string,  but  we  can  go  him  one  better 
today. 

ELECTRICITY  OUT  OF  A  CLEAR  SKY. 

Even  on  the  clearest  day,  if  we  send  a 
kite  up  a  few  thousand  feet,  a  distinct  dif- 
ference of  potential  can  be  noticed  between 
the  ends  of  the  kite  wire,  often  enough  to 
give  a  severe  shock.  The  cause  of  this 
electrification  has  been  the  subject  of  much 
discussion,  but  the  biggest  problem  is  to 
rind  just  what  these  minute  charged  par- 
ticles consist  of. 

Ions  or  small  particles  charged  with  elec- 
tricity can  easily  be  produced  in  most  any 
gas  by  means  of  an  electrical  discharge  or 
by  the  influence  of  X-rays  or  radium,  but 
the  ions  found  in  the  air  are  different  from 
these ;  in  fact,  they  are  different  from  those 
found  anywhere  else,  hence  it  is  that  they 
present  a  puzzling  problem  to  the  scientist. 
In  general  there  are  three  types  of  ions 
which  are  found  in  the  atmosphere  called 
the  large,  small  ami  intermediate.  The 
small  ones  which  have  been  known  to  exist 
for  a  long  time  are  the  same  as  those  pro- 
duced in  any  gas  by  the  means  above  men- 
tioned. When  either  an  electric  discharge. 
X-rays  or  radium  rays  causes  an  electron 
or  element  of  electricity  to  be  detached 
from  an  atom  or  molecule  to  which  it  be- 
longs, then  it  leaves  that  atom  or  molecule 
charged  with  the  same  amount  of  electricity 
of  the  opposite  sign,  and  the  charged  par- 
ticle is  called  an  ion.  Sometimes  these  par- 
ticles group  themselves  together,  thus  form- 
ing ions  of  larger  size.    Instead  of  these, 


Simply  lEscpl^iic&ecdl 


however,  there  are  still  larger  ions  found 
in  the  air  which  could  hardly  be  formed 
from  even  large  groups  of  small  ions,  for 
reasons  to  be  mentioned  later. 

The  larger  ions  of  the  air  and  the  inter- 
mediate ones  are  closely  related  and  are  the 
ones  which  so  far  are  puzzling  the  scien- 
tists. Aitken,  whose  work  along  this  line 
is  justly  famous,  believes  that  the  larger 
ions  of  the  air  are  not  aggregations  of 
smaller  ions,  because  when  the  smaller  ions 
are  formed  by  radium  in  a  dust-free  gas, 
the  larger  ions  never  appear.  For  this  rea- 
son he  believes  the  larger  ions  are  really 
dust  particles  which  have  caught  a  charge 
of  electricity.  The  word  dust,  however, 
is  a  convenient  word  to  cover  up  our  ignor- 
ance of  just  what  the  large  ions  actually 
are.  In  fact,  they  exhibit  some  properties 
which  make  them  very  interesting,  and 
which  show  that  they  are  far  from  being 
simple  particles  of  dust. 


ct©Ib©2*  MnasiaIb©iF 
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A  A  ew  American  Sah'aging  Ma- 
chine iK-ith  which  hundreds  of  vessels 
sunk  during  the  World  War  will  be 
raised.  A  description  zvith  elaborate 
illustrations,  prepared  by  an  engineer 
ivho  walked  on  the  bottom  of  Long 
Island  Sound  in  this  marvelous  ma- 
chine, by  Joseph  H.  Kraus. 

Do  Radio  Waves  Produce  Sparks 
in  and  Ignite  the  Gas  in  Balloons  and 
Dirigibles?  This  question  is  an- 
swered by  an  Electrical  Expert  of 
high  standing. 

Sun  Spots  and  the  Observatory 
That  Photographed  Them— an  espe- 
cially interesting  article,  by  Isabel  M. 
Lewis,  of  the  U.S.  Naval  Observatory. 

Treasure  Ships  Located  by  Elec- 
tricity, by  H.  Gernsback. 

Making  a  Machine  for  Telegraph- 
ing Pictures — Part  2,  by  Leroy  J. 
Leishman,  Telcphotographic  Expert. 

Investigating  Psychical  Phenomena 
with  Scientific  Instruments,  by  Herc- 
ivard  Carrington ,  Ph  D. 

"Jerry  Up"  a  thrilling  tale  by  an 
American  searchlight  electrician  who 
served  in  Prance,  by  Charles  K. 
Pankhauser,  Jr. 

Radio  Problems  in  Aviation,  by 
Edivard  Rice  Doyle,  late  Lieutenant 
U.  S.  Army  Air  Service,  U.  S.  A. 

Magnetic  Stonns  —  haw  sunset, 
wind  and  other  weather  phenomena 
actually  cause  "magnetic  storms."  bx 
Prof.  Lindley  M.  Pyle,  Department 
of  Physics,  Washington  University. 

How  Science  Applies  the  X-ray  to 
Numerous  Industrial  Problems. 

Electric  Automobile  to  Compete 
with  Gas-Driven  Vehicles,  written  by 
its  designer,  Harry  E.  Dey,  E.E. 


WHAT  ARE  ATMOSPHERIC  "DUST" 
PARTICLES  ? 

These  dust  particles,  if  they  are  such, 
must  not  be  confused  with  ordinary  wind 
dust  particles  such  as  those  blown  up  from 
a  street.  They  are  much  finer  and  smaller, 
so  much  so  in  fact  that  they  are  capable  of 
remaining  suspended  in  the  air  for  a  very 
long  time.  Such  particles  are  too  small  to 
be  detected  by  ordinary  means  of  observa- 


Dust  "  I'/o/er. ' 
Mo/ecu/es 


Dusf     x  Wafer 


A.  — An  Intermediate  Air  Ion  Consisting  of 
Negatively  Charged  "Dust  Particle"  Sur- 
rounded   by    Dense    Atmosphere    of  Water 

Molecules. 

B.  — A  Large  Ion  Formed  by  Water  Vapor 
Condensing    to   a    Liquid    About   the  "Dust 

Particle." 

lion  and  they  can  best  be  observed  and 
counted  by  the  famous  cloud  method.  This 
method  is  to  take  a  sample  of  the  air  and 
put  it  under  reduced  pressure  which  allows 
it  to  expand  until  the  moisture  in  the  air 
begins  to  collect  around  the  dust  nuclei, 
making  them  visible.  In  determining  the 
relative  size  of  the  original  particles  an- 
other method  must  be  used,  and  that  is  to 
compare  their  mobilities.  The  mobility  of 
an  ion  is  its  rate  of  motion  in  an  electric 
field  of  one  volt  per  centimeter,  and  is  a 
measure  of  its  mass.  The  larger  the  mass 
the  slower  the  particle  will  move  under  the 
given  force. 

By  this  method  the  larger  ions  are  found 
to  be  over  a  thousand  times  larger  than  the 
small  ions  and  the  intermediate  ions  about 
half  way  between.  It  is  argued  that  if 
these  were  dust  particles  only,  then  all  sizes 
would  be  found  instead  of  three  distinct 
types.  Recent  discoveries  tend  to  show 
there  is  something  more  than  dust  and 
electricity  in  the  large  ions  and  that  it  is 
this  something  else  which  causes  the  for- 
mation of  the  large  ions  which  are  not 
found  anywhere  else.  It  is  all  due  to  the 
discovery,  a  few  years  ago,  that  water 
vapor  may  condense  in  two  ways  on  a 
rigid  surface  under  certain  conditions. 
Either  it  may  condense  in  the  ordinary  way 
as  a  pure  liquid,  or  it  may  condense  more 
slowly  and  form  a  very  dense  atmosphere 
of  separate  water  molecules  about  half  way 
between  a  gas  and  a  liquid,  which  will  sud- 
denly change  to  a  liquid  with  an  increase 
of  the  vapor  pressure. 

Now  the  significant  thing  is  that  if  the 
mobilities  of  the  ions  are  measured  care- 
fully while  the  pressure  of  the  water  vapor 
in  the  gas  is  being  increased,  a  point  is 
reached  where  the  intermediate  ions  sud- 
denly begin  to  move  slowly  like  the  large 
ions  as  shown  in  Fig.  I,  and  this  has  sug- 
gested to  J.  A.  '  Pollock  and  others  the 
following  explanation  :  The  larger  ions  and 
the  intermediate  ones  are  formed  of  min- 
ute, rigid  dust-like  particles  about  which 
a  small  amount  of  water  vapor  has  already 
started  to  condense.  About  some  of  these 
(Continued  on  page  473) 
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PRACTICALLY  all  of  the  so-called 
"illusions"  that  are  brought  before 
the  public,  whether  on  the  stage,  at 
private  entertainments,  or  sometimes 
in  swindles,  are  based  on  funda- 
mentals of  physics.  Hence  it  is  fitting  in  a 
series    of    articles    on    "Experiments  in 


The  "Obedient  Ball"  and  How  It  Is  Made 
from  a  Wooden  Crochet  Ball  Hollowed  Out 
as  Shown.  In  This  Space  Are  Placed  Two 
Small  Silk  Spools  with  Strings  Attached. 
The  Ball  Rises  or  Falls  on  the  String  at 
Command. 

Physics"  to  deal  with  this  topic.  Illusions 
may  be  divided  into  four  classes:  (1)  Op- 
tical, (2)  mechanical,  (3)  chemical,  and  (4) 
slight-of-hand.  The  first  two  types  are  of 
especial  interest  to  us  from  the  standpoint 
of  pure  physics. 

Perhaps  the  most  mysterious  of  the  ma- 
gician's tricks,  and  one  which  appeals  to 
all  boys,  is  the  obedient  ball.  All  ball  play- 
ers appreciate  the  value  of  an  obedient  ball, 
especially  the  kind  of  ball  that  will  "come 
to  papa."  As  usually  presented  to  the  pub- 
lic from  the  stage  the  magician  passes  a 
piece  of  string  thru  the  center  of  a  good 
sized  wood  ball  and  then  holds  the  string 
vertical.  At  his  command  the  ball  slides 
up  the  string,  down  the  string,  or  else 
remains  stationary.  The  obedient  ball  can 
be  easily  made  at  practically  no  cost.  Di- 
vide a  crochet  ball  in  half  by  the  use  of  a 
very  fine  saw.  Carve  out  enough  of  the  in- 
sides  so  as  to  have  enough  room  for  two 
small  silk  spools  to  revolve  freely,  see 
figure  (1)  A.  The  spools  are  glued  to- 
gether and  fastened  to  the  inside  of  the 
crochet  ball  by  a  dowel  rod  used  as  an 
axle.  String  is  wound  around  each  of  the 
spools  and  the  ends  led  out  thru  holes  at 
the  end  of  a  diameter  of  the  ball,  perpen- 
dicular to  the  axle.  The  ball  is  glued  to- 
gether, sandpapered,  stained  and  shellacked. 


and  if  a  good  job  is  made  of  it  no  one  will 
suspect  that  the  ball  has  been  cut  open. 

Figure  (1)  B  explains  why  the  ball  will 
rise,  fall  or  stand  perfectly  still.  If  the 
string  is  held  loosely,  the  ball  will  fall,  due 
to  the  pull  of  gravity  on  it.  As  force  is 
applied  to  the  ends  of  the  string,  gradually 
a  point  will  be  reached  where  the  force  of 
gravity  is  just  overcome  by  the  advantage 
gained  by  pulling  the  upper  string  ( since 
the  diameter  of  the  spool  to  which  the 
upper  string  is  attached  is  larger  than  the 
diameter  of  the  spool  to  which  the  lower 
string  is  attached).  Greater  force  will 
cause  the  ball  to  move  upward.  It  should 
be  noticed  that  as  one  spool  winds  the  other 
unwinds  in  each  of  the  cases  where  the 
ball  rises  or  falls.  Hence  the  total  length 
of  the  string  in  view  changes  according 
to  the  difference  in  the  diameters  of  the 
spools.  It  remains  for  the  performer  to 
detract  the  attention  of  his  audience  away 
from  this  fact.  The  illusion  is  one  of  pure 
physics,  more  particularly  mechanics.  The 
equation  for  the  motion  may  be  written 
as  follows : 

Let  g  represent  the  force  of  gravity,  f 
the  force  applied  to  the  string  by  the  per- 
former, and  D  and  d,  respectively,  the 
diameters  of  the  spools.  Df  —  d(g  -f  f ) 
causes  the  motion.  When  f  is  zero  ( when 
the  performer  holds  the  string  loosely)  the 
tendency  to  move  upward  (Df )  is  zero  and 
tendency  to  move  downward  is  dg,  and  the 
ball  moves  downward.  When  f  is  such 
that  Df  =  d(g  -f-  f ),  the  tendency  to  move 
upward  equals   that   to  move  downward, 


Altho  Not  Filled  with  Spirits,  This  Obedient 
Bottle  Will  Lie  Down  and  Stay  Down  Only 
for  Its  Master— the  Magician.    How  Does  It 
Work?  Read  on! 


If  Two  Cards  Are  Drawn  to  Resemble  Fig- 
ures A  and  B,  Placed  Back  to  Back  on  a 
Cord   and   Then   Spun    Rapidly,  Two  Birds 
Will  Appear  in  the  Cage,  as  at  C. 

and  the  ball  remains  stationary.  When  f 
is  large  enough  so  that  Df  is  greater  than 
d(g  +  f),  the  tendency  to  move  upward  is 
greater  than  that  to  move  downward,  and 
the  ball  moves  upward. 

Speaking  of  the  obedient  ball,  the  event 
of  July  1st  (last)  leads  us  naturally  to  the 
obedient  bottle.  A  small  wood  bottle 
(empty  since  July  1st)  of  the  shape  indi- 
cated in  figure  (2)  A,  is  placed  on  the 
table  and  told  to  "lie  down — and  stay 
down,"  and  the  bottle  does  so.  (Nothing- 
remarkable.)  The  performer  then  picks 
up  the  bottle  and  passes  it  around,  defying 
anyone  else  to  cause  it  to  "lie  down — and 
stay  down" !  No  one  is  able  to  do  so.  The 
performer  then  takes  the  bottle  again, 
coaxes  it  and  causes  it  to  lie  down  as  be- 
fore. This  is  another  case  of  pure  physics, 
more  particularly  mechanics.  The  bottle  is 
weighted  with  lead  as  shown  in  figure  (2) 
A,  so  that  its  center  of  gravity  C  is  very 
low.  It  is  seen  from  figure  B,  that  placing 
the  bottle  on  its  side  causes  the  center  of 
gravity  to  be  raised  to  the  position  c'.  It 
is  well  known  in  mechanics  that  a  body  is 


in  stable  equilibrium  (will  return  to  the 
same  position  when  displaced)  when  its 
center  of  gravity  is  at  its  lowest.  Hence  it 
follows  that  the  bottle  will  always  return 
to  its  stable  equilibrium  position  (standing 
up).  How,  then,  does  the  performer  cause 
it  to  lie  down.  He  keeps  concealed  up  his 
sleeve  or  "palmed"  a  long  narrow  weight 


An  Interesting  Illusion  Experiment  Based  on 
the  Persistence  of  Vision.  A  Black  Star 
Drawn  on  a  Blank  Card,  When  Spun  Rapidly, 
Will  Change  Into  Two  Circles — One  Gray  and 
One  Black. 

which  he  slips  into  the  neck  of  the  bottle 
whenever  he  wishes  it  to  lie  down.  The 
addition  of  this  long  narrow  weight  causes 
the  center  of  gravity  for  the  upright  posi- 
tion of  the  bottle  to  be  high,  so  that  placing 
the  bottle  on  its  side  causes  the  center  of 
gravity  to  be  lowered ;  hence  this  will  now 
be  the  position  of  stable  equilibrium.  In 
picking  up  the  bottle  before  passing  it  to 
the  audience  for  examination,  the  per- 
former allows  the  weight  to  drop  back  into 
his  hand  again. 

In  order  not  to  disappoint  those  accus- 
tomed to  "seeing  double,"  the  following  is 
inserted  for  trial  any  time  after  July  1st. 
Draw  a  bird  in  a  cage  on  one  side  of  a 
blank  card.  On  the  reverse  side  draw  an- 
other bird.  Attach  a  piece  of  thread  to 
the  top  and  bottom  of  the  card  and  twirl 
the  card  about  this  thread  as  an  axis. 
TWO  birds  will  be  seen  in  the  cage.  Main- 
variations  of  this  illusion  can  be  tried.  The 
cage  alone  on  one  side  and  the  bird  on  the 
other;  a  glass  of  "Bevo"  on  one  side  and 
an  open  mouth  on  the  other,  etc.,  etc.  The 
result  obtained  is  due  to  physiological 
rather  than  physical  reasons.  The  phe- 
nomenon is  known  as  persistence  of  vision. 
The  retina  of  the  eye  retains  any  image 
thrown  upon  it  for  a  moment  after  the 
object  has  been  removed.  Hence  when 
(Continued  on  page  479) 


Making  Money  by  Magic.  A  One-Dollar  Bill 
Run  in  One  Side  of  the  Machine  Comes  Out 
a  Ten-Dollar  Bill,  or  a  Piece  of  Paper 
Changes  Into  "Real  Money."  Ain't  It  Won- 
derful?  Yes,  It  Is— NOT! 
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WATER  and  a  few  other  solvents 
are  commonly  used  to  remove 
dirt,  sometimes  called  ''matter  out 
of  place."  Some  of  these  sub- 
stances readily  dissolve  in  water ; 
others  like  the  fats,  will  dissolve  in  ether 


ohowing  the  Simple  Apparatus  Required  to 
Perform  Experiment  No.  1.  A  Bunsen  Burn- 
er, a  Beaker,  Tripod,  Gauze  and  Heating  Dish. 

or  gasoline;  and  still  others,  for  instance 
the  resins,  will  dissolve  in  alcohol.  Some 
form  of  alkali,  such  as  wood  ashes,  was 
formerly  used  with  the  water,  to  assist  in 
removing  the  dirt.  This,  it  was  discovered, 
possest  a  very  destructive  action  upon  the 
goods,  so  a  saponified  fat,  the  product  pro- 
duced by  the  action  of  an  alkali  on  a  fat, 
or  what  we  now  call  soap,  came  into  uni- 
versal use.  This,  as  is  well  known,  when 
made  of  good  materials  will  not  injure  the 
goods.  Soap  was  used  instead  of  lye  from 
the  lixiviation  of  ashes,  long  before  the 
chemistry  of  the  process  became  known.  It 
was  not  until  1813  that  Chevreul  publisht 
his  scientific  researches  on  the  composition 
of  fats  and  the  processes  of  soap-making. 
Manufacture  of  Soaps. 

The  raw  materials  used  in  the  manufac- 
ture of  soap  are  an  alkali  known  as  caustic 
alkali,  which  may  be  either  sodium  or 
potassium  hydroxid.  The  sodium  hydroxid 
will  produce  a  hard  soap,  while  the  potas- 
sium hydroxid  produces  a  soft  soap.  These 
are  made  by  boiling  tbe  carbonat  with 
slaked  lime,  following  out  the  equation 

Sodium  Carbonat  -f-  Calcium  Hydroxid  =  Cal- 
cium Carbonat  +  Sodium  Hydroxid. 

From  this  mixture  the  calcium  carbonat 
settles  out,  and  the  solution  of  the  caustic 
alkali  is  boiled  down  to  a  solid,  and  is  put 
upon  the  market  under  the  name  of  con- 
centrated lye,  or  the  concentrated  solution 
is  used  directly  by  the  soap-maker. 

Recently  the  caustic  soda  has  been  made 
directly  by  the  electrolysis  of  sodium 
chlorid.  The  sodium  deposited  at  one  pole 
is  dissolved  in  water,  and  the  chlorin  is 
used  for  making  bleaching  powder. 

The  second  ingredient  of  a  soap  is  either 
a  vegetable  or  animal  fat  or  oil,  or  a  resin. 
Such  oils  as  that  of  the  palm  nut,  cocoanut, 
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olive,  hemp  seed,  linseed,  cotton  seed,  fish 
or  lard  may  be  used,  and  fats  like  beef 
tallow,  mutton  tallow,  lard,  or  house  grease. 

The  process  of  saponification  may  be  oc- 
casioned either  by  the  action  of  water  or 
steam  at  high  temperatures  and  pressure 
( especially  in  the  presence  of  a  dilute  min- 
eral acid),  by  the  action  of  caustic  alkalies, 
or  sometimes  by  the  use  of  lime.  The  fats 
may  be  briefly  described  as  consisting  of 
ethers  of  the  triatomic  alcohol-radical,  con- 
taining glycyl.  By  treatment  with  alkalies 
or  high-pressure  steam,  they  yield  glycyl 
alcohol  (glycerin)  and  stearic  or  other 
fatty  acid.  The  name  given  to  the  com- 
pound of  the  acid  and  glycerin  is  stearin, 
pahnitin,  or  olein.  In  the  case  of  stearin, 
the  equation  representing  the  saponifica- 
tion would  be : 

CsHt,(OH)3  •  + 
Glycerin 


C:,H6(CieH350..)3 
Stearin 


3KOH 
Caustic 
Potash 

SKCmHsbOj 
Soap 

With  palmitin  or  olein.  the  reaction  is 
similar.  If  the  fat  or  oil  is  solid,  it  con- 
tains a  preponderance  of  stearin  or  palmi- 
tin, but  if  liquid,  there  is  an  excess  of  olein. 

In  making  soap  on  a  large  scale,  a  kettle, 
provided  with  both  a  closed  and  open  steam 
coil,  so  that  the  soap  may  be  boiled  either 
by  the  heat  or  the  free  steam,  is  used.  A 


fl 

Fig.  3 

How  Evaporation  Is  Effected  on  the  Water 
Bath  of  the  Solution  Obtained  from  Experi- 
ment No.  1.     Apparatus  Shown   Is  Used  in 
Experiment  No.  2. 


Applying  the  "Sodium  Test"   in  the  Flame 
of  a  Bunsen  Burner.     Exoeriment  No.  4. 

kettle  that  will  hold  100,000  pounds  of  soap 
is  15  feet  in  diameter  and  21  feet  high, 
and  is  made  of  %  inch  boiler  plate.  The 
melted  fat  and  lye  are  run  into  the  kettle 
and  mixed  by  the  aid  of  free  steam  and 
boiled  for  some  time,  or  until  the  soap  has 
a  dry,  firm  feel  between  the  fingers;  it  is 
then  salted  out  by  adding  common  salt.  In 
boiling,  the  saponification  represented  in 
the  above  equation  has  taken  place,  and 
when  the  salt  is  added  this  causes  the  soap 
to  separate  from  the  caustic  lye  and 
glycerin.  After  boiling,  to  mix  thoroly, 
the  mass  is  permitted  to  stand  in  the  kettle 
till  the  soap  rises  to  the  top,  and  then  the 
lye  may  be  drawn  off  at  the  bottom  of  the 
kettle.  Some  more  strong  lye  is  then 
added,  and  the  boiling  is  continued  till  the 
material  is  fully  saponified,  which  the  ex- 
perienced soap  boiler  knows  by  sight,  feel, 
and  taste,  and  then  the  content  of  the  kettle 
is  again  allowed  to  stand  for  a  while,  and 
the  additional  lye  is  drawn  off.  The  soap 
is  then  boiled  with  some  water,  and  is  per- 
mitted to  settle  again,  to  allow  the  separa- 
tion of  more  alkali,  dirt  and  impurities, 
called  nigre.  After  standing  several  days, 
the  soap  is  pumped  into  the  crutcher  which 
consists  of  a  broad,  vertical  screw  work- 
ing within  a  cylinder,  which  is  placed  in  a 


larger  tank.  Here  it  is  thoroly  mixed,  and 
any  perfume  or  scouring  material  may  be 
added.  The  soap  is  then  drawn  off  into 
rectangular  frames,  holding  about  1000 
pounds  where  it  is  allowed  to  solidify.  The 
-ides  of  these  frames  are  removed  and  the 


Simple  Apparatus  Used  in  the  Preparation 
of  "Prussian  Blue,"  as  Described  in  Experi- 
ment No.  5. 

soap  is  cut,  by  means  of  wire,  into  slabs 
and  then  into  bars.  If  put  on  the  market 
in  the  form  of  cakes,  the  bars  are  prest 
into  the  desired  shape. 

For  making  white  soaps,  tallow,  palr~ 
oil,  and  cocoanut  oil  are  used.  Castile  soap, 
if  genuine,  is  made  from  olive  oil,  some- 
times with  the  addition  of  cocoanut  or  rape 
seed  oil.  It  is  useless  to  attempt  to  make 
a  good  soap  out  of  an  inferior  material. 
In  making  lower  grades  of  soaps,  cheaper 
fats  are  used,  and  frequently  those  that 
have  a  rancid  odor.  This  is  sometimes  cor- 
rected by  the  addition  of  a  strong  per- 
fume, like  oil  of  mirbane, — nitrobenzine, 
made  from  coal  tar.  Yellow  soaps  almost 
always  contain  considerable  rosin ;  that  is 
they  are  made  by  the  usual  process,  except 
that  quite  a  large  proportion  of  rosin  re- 
places the  fat.  This  has  valuable  soap- 
making  qualities,  and  would  not  be  classi- 
fied as  an  adulterant  of  soap.  Cocoanut 
oil  saponifies  without  boiling,  so  it  is  used 
in  making  the  cold  process  soap.  This  ma- 
terial also  admits  of  the  use  of  a  larger 
quantity  of  water,  so  that  the  soap  will  be 
hard  and  still  contain  as  much  as  70  per 
cent  of  water.  Soap  is  mottled  by  stirring 
into  it,  while  warm,  some  coloring  sub- 
stance, such  as  copperas,  ultramarin,  or  an 
anilin  color. 

Sand  soap,  pumice  stone,  and  compounds 
of  a  similar  character  are  made  by  incor- 
porating sand  or  powdered  pumice,  with 
the  ground  soap,  and  this  ought  to  lessen 
the  price  of  the  soap  very  materially. 
These  substances  can  act  only  mechani- 
cally; that  is  they  sandpaper  off  the  dirt. 
A  silicated  soap  is  made  by  mixing  with 
the  ordinary  soap  some  silicat  of  soda  or 

{Continued  on  page  475) 


Holding  a   Piece  of  Paper  Moistened  with 
Lead  Acetate  and  Permitting  the  Gases  to 
Act  Upon  It,  Showing  the  Presence  of  Hydro- 
gen Sulfid.    Experiment  No.  7. 
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THE  CONSTRUCTOR 


By  THOMAS  W„  BEM 


IT  was  first  noted  by  Seebeck,  of  Berlin, 
that  when  a  juncture  of  dissimilar 
metals  was  heated  a  current  of  elec- 
tricity would  flow.  This  phenomena 
was  studied  by  dimming,  Sturgeon, 
Pellaci  and  many  others,  for  it  gave  prom- 
ise of  providing  a  means  for  developing 
electricity  direct  from  heat,  without  the 
use  of  steam  engines  and  generators. 

Altho  no  practical  application  has  been 
made  of  the  discovery,  beyond  its  applica- 
tion to  pyrometry  for  heat  measurements, 
several  interesting  devices  can  be  easily 
constructed  to  demonstrate  the  phenomena. 

The  most  powerful  currents  are  gene- 
rated by  heating  junctures  of  the  more 
crystalline  metals,  such  as  antimony  and 
bismuth,  the  other  metals  lying  between 
these  in  regard  to  the  strength  of  the 
current  generated  with  a  given  rise  in  tem- 
perature. The  following  list  gives  the 
thermo-electric  order  of  the  more  common 
metals : 

-(-Bismuth  Tin  Zinc 

Platinum  Gold  Iron 

Mercury  Silver  ■ — Antimony 

Lead  Copper 
Any  two  of  these  metals  when  joined 
together  and  the  junction  heated  results 
in  a  current  flowing  thru  the  exterior  cir- 
cuit from  the  metal  highest  on  the  list  to 
that  lower.  The  reverse  is  true  should  the 
junction  be  cooled.  The  further  apart  the 
metals  are  in  the  table  the  greater  will  be 
the  electromotive  force. 

It  is  seen  that  bismuth  and  antimony 
will  give  a  so-called  "couple"  having  the 
highest  E.M.F.  These  are  rather  difficult 
to  obtain  and  handle,  so  for  experimental 
purposes  we  will  substitute  iron  and  Ger- 
man-silver wire.  These  two  metals  are 
employed  in  the  construction  of  thermo- 
couples for  electric  pyrometers,  and  will 
serve  our  purpose  admirably. 

The  electro-dynamic  effect  of  heat  gen- 
crated  currents  can  be  shown  by  a  device 
similar  to  that  illustrated  in  Fig.  1.  Three 
sides  of  the  wire  rectangle  are  composed 


The  Electro-Dynamic  Effect  of  Heat  Gen- 
erated Currents  Can  Be  Shown  by  the  Sim- 
ple Device  Here  Illustrated.  An  Iron  and 
German  Silver  Wire  Rectangle  Is  Suspended 
Above  a  Magnet.  The  Loop  Turns  When 
Heated. 


An  Interesting  Apparatus  for  Demonstrating 
the  "Peltier   Effect,"   or  the   Production  of 
"Cold"  by  Electricity. 

of  iron,  the  fourth  of  German-silver.  The 
frame  is  suspended  over  a  permanent  mag- 
net and  heat  applied  to  one  corner  as  shown. 
The  frame  will  turn  thru  an  angle  of  90° 
due  to  the  currents  flowing  in  the  loop. 

A  large  number  of  turns  of  wire  could 
be  made  to  form  a  heat  compass.  The 
details  of  such  a  device  are  shown  in  Fig. 
2.  A  small  bundle  of  soft  iron  wire  is 
bound  with  paper  glued  into  place.  Take 
a  number  of  lengths  of  iron  and  German- 
silver  wire  and  wrap  them  in  the  same 
direction  on  the  core,  in  alternate  coils  as 
shown.  Twist  the  ends  of  the  wire  to- 
gether so  that  every  other  joint  is  on  top. 
The  ends  of  the  more  distant  coils  being 
connected  together  by  a  loop  of  wire,  thus 
forming  a  sling  to  support  the  compass. 

When  this  apparatus  is  suspended  over 
a  hot  copper  or  brass  plate,  the  currents 
flowing  around  the  windings  will  cause  it 
to  act  as  a  compass  and  the  core  will  place 
its  axis  in  a  line  with  the  natural  magnetic 
field  of  the  earth. 

A  form  of  thermo-electric  motor  can  be 
constructed  as  shown  in  Fig.  3,  to  demon- 
strate electro-magnetic  rotation.  Here  we 
have  a  ring  of  iron  wire  attached  to  which 
are  a  number  of  vertical  German-silver 
wires,  bent  over  at  the  top  and  joined  at 
the  center  to  a  pivot.  The  latter  rests  in  a 
tiny  depression  in  the  pole  of  a  horseshoe 
magnet,  allowing  the  cage  to  turn  freely. 

By  applying  a  small  flame  to  the  frame  at 
the  juncture  of  the  G.S.  and  iron  wires  be- 
tween the  legs  of  the  magnet  a  current  will 
flow  thru  the  vertical  wires  and  rotation 
will  result  from  magnetic  repulsion.  The 


device  will  attain  quite  a  high  speed  if  care- 
fully constructed. 

A  thermo-battery  can  be  cheaply  made 
that  will  deliver  a  fairly  heavy  current  in 
the  following  manner:"  Take"  a  1"  pine 
board  6"  square  and  drill  with  small  holes 
at  the  intersection  of  lines  drawn  in  both 
directions  y4"  apart.  The  board  is  then 
impregnated  by  placing  in  melted  paraffin. 
Alternate  2"  lengths  of  iron  and  G.S.  wire 
are  pushed  into  the  holes  and  their  ends 
tightly  twisted  together  on  both  sides  of 
the  board,  the  end  wires  being  led  to  bind- 
ing posts. 

When  the  battery  is  stood  with  one  side 
in  the  sun,  the  other  being  shaded,  an  ap- 
preciable E.M.F.  will  be  generated.  If  laid 
on  a  block  of  ice  in  the  sun  it  will  ring  a 
vibrating  bell! 

A  somewhat  similar  form  of  thermo- 
pile, comprising  antimony  and  bismuth 
bars,  in  the  hands  of  Forbes  and  Milloni 
led  to  the  beautiful  discovery  of  the  polari- 
zation of  heat. 

Andrews  noted  that  a  current  was  gen- 
erated when  platinum  wires  are  inserted  in 
a  bead  of  fused  borax,  potassium  chlorid, 
chlorids  of  potassium  and  strontium,  iodid 
of  potassium,  sulfate  of  soda,  and  even 
when  boracic  acid  is  used.  These  results, 
however,  are  due  to  a  thermo-chemical 
action  and  formed  the  basis  for  the  work 
of  Edison  and  others  on  the  heat  cells. 
The  action  differs  from  the  true  thermic 
action  of  dissimilar  metals. 

Conversely  we  have  electro-thermic  ef- 
fects whereby  heat  and  cold  result  from 
an  electric  current  passing  between  dissim- 
ilar metals.  The  production  of  cold  by 
this  means  is  rather  startling  and  is  known 
as  the  Peltier  effect. 

Apparatus  to  demonstrate  the  latter  effect 
can  be  assembled  as  shown  in  Fig.  5.  A 
large  thistle  tube  has  connected  to  its 
lower  end  a  U-tube  with  a  small  bore,  by 
means  of  a  length  of  rubber  tubing.  The 
U-tube  is  partly  filled  with  colored  water. 

A  cork  that  fits  the  mouth  of  the  thistle 
tube  has  six  holes  bored  thru  it  into  which 
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How  to  Construct  a  "Heat  Compass,"  by 
Winding  Turns  of  Iron  and  German  Silver 
Wire  About  an  Iron  Wire  Core.    In  Use  It  Is 
Suspended  Above  a  Hot  Brass  Plate. 
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are  inserted  short  lengths  of  iron  and 
G.S.  wire,  about  five  strands  of  wire  being 
put  in  each  hole.  These  are  twisted  together 
to  form  thermo-couples  and  the  cork  inserted 
in  the  mouth  of  the  thistle  tube.  A  little 
paraffin  wax  melted  over  the  cork  will  seal 
the  whole  effectively. 


Pivot \  German 


A  Thermo-Electric  Motor — It  Rotates  at 
Quite  a  Speed  When  a  Flame  Is  Applied  to 
the  Armature,  Made  Up  of  Iron  and  German, 
Silver  Wires.  A  Most  Interesting  and  Little 
Known  Device. 


When  the  positive  and  negative  poles  of 
a  battery  (gravity  type  preferred)  are  con- 
nected to  the  iron  and  G.S.  wire  respec- 
tively, the  junctures  inside  the  tube  will 
drop  in  temperature  and  the  air  contracting 
will  cause  the  water  in  the  open  leg  of  the 
U-tube  to  drop.  For  best  results  the  cur- 
rent should  be  regulated  by  a  rheostat  so 
that  it  is  not  sufficient  to  heat  the  wire 
used  in  the  couples. 

A  current  having  a  fairly  high  E.M.F. 
and  low  amperage  gives  the  best  results. 

The  exact  cause  of  the  current  generated 
in  a  thermo-couple  is  still  an  unsolved 
problem.  It  is  not  due  to  any  oxidization 
or  chemical  effect  for  it  has  been  found 
that  a  bar  of  the  same  metal  with  different 
temperature  of  its  opposite  ends  will  give  a 
slight  current,  the  cold  portions  becoming 
negative,  the  hot  parts  positive.  A  thoro 
understanding  of  the  phenomena  demands 
more  complete  knowledge  of  matter  struc- 
ture and  the  inter-atomic  forces. 

A  fuller  realization  of  the  forces  in  ac- 
tion may  revolutionize  present  methods  of 
current  generation  and  perhaps  refrigera- 
tion. 

Thus  there  is  a  very  fine  field  open  for 
experimentation  by  the  industrious  student. 


By  experiment  we  learn  many  things  here- 
tofore undreamt  of. 


A  Thermo- Battery  Can  Be  Made  U.  Quite 
Cheaply  by  Mounting  Iron-German  Silver 
Wire  Couples  on  a  Board  as  Shown.  Laid 
on  a  Block  of  Ice  in  the  Sun,  It  Will  Ring  a 
Bell. 
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W  ith  this 


The  writer  recently  tried  to  make  an 
electrolier  switch  which  could  control  from 
one  to  five  lamps.  The  lamps  were  on  a 
chandelier  and  it  was  undesirable  to  turn 
each  lamp  on  or  off  at  its  socket.  They 
were  placed  on  the  chandelier  as  shown  in 
Fig.  1.  Owing  to  the  fact  that  it  was  de- 
sired to  make  the  lamps  light  in  a  sym- 
metrical arrangement,  it  was  not  necessary 
to  control  each  lamp  singly,  but  merely  to 
get  a  switch  which  could  light  one,  two, 
three,  four  or  five  in  a  symmetrical  order. 
Number  of  Number  of  Control 

Lamps  Each  Lamp  Circuit 

1  3  B 

2  1,  5  A 
2,  4  C 

3  1,3,5  A.  B 
2,  3.  4  B.  C 

4  1,2,4.5  A.  C 

5  1,2.3.4,5  A,  B.  C 
For  example,  if  two  were  desired,  it  would 
not  look  well  to  light  one  and  four,  or  two 
and  three,  but  a  combination  like  one  and 
five,  or  two  and  four  would  do  nicely.  Ac- 
cordingly, the  wiring  to  the  lamps  was 
arranged  as  shown  in 
wiring  the  circuits 
would  have  to  be  con- 
trolled as  summarized 
in  the  table  above. 

There  is  thus  a 
common  wire  going 
directly  from  one 
main  to  one  terminal 
of  each  lamp  and 
three  control  wires 
which  go  to  the  se- 
lector szuitch.  This 
switch  is  constructed 
as  described  below. 

Secure  a  piece  of 
hard  wood  5  x  5  x  % 
inches.  Lay  out  a 
hexagon  of  3  inches 
diameter,  as  shown  in 
Fig.  4.  Drill  %-inch 
holes  at  the  eight 
points  indicated  about 
J/4  inch  deep.  The 
seven  numbered  holes 
should  have  small 
holes  go  clear  thru  the 
wood  and  just  large 
enough  to  permit  a 
No.  14  wire  to  pass 
thru  (No.  50  drill). 
The  unnumbered  hole 
is     a     blank  whose 
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purpose  will  become  apparent  later.  Twist 
some  bare  No.  14  wire  into  little  spirals,  as 
shown  at  3A,  and  put  one  in  each  of  the 
seven  numbered  holes  so  that  the  end  passes 
out  thru  the  bottom.  Then  stop  up  the 
small  holes  where  the  wires  protrude  with 
sealing  wax,  so  that  each  i-g-inch  hole  is  a 
sort  of  liquid-tight  cup  with  a  conductor 
lying  along  its  bottom.  The  wiring  is 
shown  in  Fig.  3  running  to  four  binding 
posts,  which  had  best  be  labeled  as  indi- 
cated in  India  ink  to  avoid  confusion  later. 
The  base  may  now  be  chamfered  and 
stained  to  make  it  look  well.  The  holes 
should  then  be  connected  by  the  lines 
shown  and  the  triangle  so  formed  should 
be  labeled  as  indicated  in  Fig.  4. 

The  bridging  arms  should  now  be  made. 
These  are  two  triangular  pieces  of  J^-inch 
fiber  or  hard  rubber,  the  triangles  measuring 
2  inches  on  a  side  (Fig.  5).  The  holes  are 
drilled  %  inch  from  each  vertex,  and  are 
tapt  to  receive  8-32  machine  screws.  A 
Js-inch  machine  screw  is  put  into  each  hole 
at  a  vertex.    These  three  screws  are  then 


The  Construction  of  a  Selective  Chandelier  Switch  for  Turning  on  or  off  Various  Combina- 
tions of  Lamps,  Is  Here  Described  by  Mr.  Beiler.    Special  Arrangements  for  Larger  Groups 
of  Lamps  Can  Be  Worked  Out  Easily. 


connected  to  each  other  by  No.  16  wire 
twisted  around  each  and  neatly  forced  into 
grooves,  scratched  into  the  fiber  for  the 
purpose  by  a  sharp  awl  or  scriber.  A  small 
porcelain  knob  is  fastened  to  each  triangle 
by  a  washer  and  screw  fitting  into  the  cen- 
ter hole. 

If  the  triangles  are  constructed  properly 
each  will  fit  into  any  three  holes  at  the 
vertices  of  an  equilateral  triangle  in  the 
baseboard.  The  numbered  holes  should 
then  be  filled  with  mercury  to  about  3/16 
inch  from  the  top.  Binding  posts  A,  B 
and  C  are  connected  to  control  wires  A,  B 
and  C,  and  the  common  wires  goes  to  the 
other  side  of  the  main  (Fig.  2). 

It  is  obvious  then  that  any  combination 
noted  in  the  table  may  be  obtained  by 
covering  the  triangle  whose  number  indi- 
cates the  number  of  lights  to  be  lit.  For 
example,  to  light  four  lamps,  one  of  the 
triangles  is  placed  in  holes  3,  5,  6,  so  as  to 
cover  triangle  No.  4,  etc.  Up  to  and  in- 
cluding four  lamps,  only  one  triangle  need 
be  used,  but  for  five  a  combination  like 
2A  and  3C  or  4  and 
3C  is  needed,  requir- 
ing two  triangles. 

The  arc  formed 
when  a  triangle  is 
lifted  out  is  inappre- 
ciable, being  broken 
simultaneously  at  two 
places.  Should  it  be 
desired,  however,  to 
break  a  circuit  carry- 
ing more  than  about 
5  amperes,  it  will  be 
better  to  construct  a 
base  of  fiber. 

This  switch  may  be 
made  at  a  cost  of 
about  25c,  whereas  an 
electrolier  switch  of 
commercial  manufac- 
ture to  satisfy  this 
wiring  costs  upwards 
of  $4.00. 

Manj'  modifications 
of  this  novel  switch 
can  be  worked  out 
with  a  little  ingenuity 
on  the  part  of  the 
builder.  This  switch 
lends  itself  well  to 
many  laboratory  cir- 
cuit requirements. 
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IT  is  a  very  simple  matter  to  telegraph 
pictures.  A  crude  machine  for  this 
purpose  was  suggested  seventy  years 
ago.  The  idea  is  therefore  not  en- 
tirely new  to  students  of  electricity, 
but  the  science  has  been  so  neglected  that 
it  is  still  nebulous  to  the  average  person. 

How  little  the  general  public  knows  of 
telephotography  is  shown  by  the  fact  that 
when  two  of  my  machines  were  exhibited 
on  the  Orpheum  and  Pantage's  vaudeville 
circuits  two  years  ago,  the  demonstration 
was  fascinating,  baffling  and  uncanny  to  the 
audiences  everywhere.  Even  most  of  the 
newspapers  had  never  heard  of  such  a  thing 
before. 

A  person  with  an  electric  picture  trans- 
mission machine  may  therefore  entertain 
and  baffle  his  friends  and  townspeople,  be- 
sides conducting  a  great  deal  of  experi- 
menting which  will  be  instructive  and 
highly  beneficial  to  himself. 

By  the  time  this  article  appears,  popular 
interest  in  telephotography  will  be  height- 
ened by  the  use  of  telegraphed  pictures  by 
many  of  America's  leading  newspaper^. 
Several  papers  have  already  publisht 
"news  pictures"  periodically,  and  pictures 
have  been  telegraphed  across  the  conti- 
nent at  regular  intervals  and  displayed  on 
bulletins.  The  practicability-  of  the  scheme 
is  shown  by  the  fact  that  excellent  pictures 
have  been  transmitted  4,856  miles !  Many- 
newspapers  have  recently  subscribed  for  a 
service  that  will  .supply  one  hundred  and 
fifty  news  pictures  a  year,  making  it  possi- 
ble for  them  to  publish  a  picture  of  an 
event  the  day  it  happens,  regardless  of 
geographical  location  or  distance! 

So  the  person  with  the  necessary  appa- 
ratus to  telegraph  pictures  will  find  him- 
self the  center  of  interest  everywhere. 

It  has  often  seemed  puzzling  to  me  why 
more  electrical  students  have  not  experi- 
mented with  telephotography.  Many  letters 
which  I  have  received  lead  me  to  believe 
it  may  be  due  to  a  popular  misconception 
that  such  experiments  are  too  costly.  I 
therefore  recently  designed  some  Picture 
Telegraphing  Instruments  which  are  low- 


E.rpcrt  In  Telephotography 

priced  enough  to  suit  -every  experimenter 
who  may  be  interested.  To  further  interest 
the  readers  of  this  magazine  in  this  fasci- 
nating and  instructive  field,  I  am  explain- 
ing in  this  article 
how  a  simple  tele- 
photograph  i  c 
set  can  easily  be 
made.  However, 
the  chief  fascina- 
tion and  instruc- 
tion is  in  the  oper- 
ation of  the  fin- 
ished machines 
and  in  the  various 
experiments  that 
can  be  made  with 
them. 

No  exact  dimen- 
sions will  be  given 
for  any  of  i he 
various  parts,  as 
the  material  at 
one's  disposal 
sometimes  makes 
it  advisable  to 
change  some  of 
them  ;  and  then  the 
others  must  be  al- 
tered accordingly. 

GENERAL  DESIGN 
FEATURES 
OF  APPARATUS 

Let  us  fir^t  get 
an  idea  of  the  gen- 
eral appearance  of 
the  device  we  are 

going  to  make.  A  glance  at  figures  1  and  2 
will  show  that  the  machine  resembles  very 
much  an  old  style  cylinder  phonograph. 
The  cylinder  of  the  picture  transmitting 
machine  holds  the  pictures  to  be  telegraphed 
in  the  same  manner  that  the  phonograph 
cylinder  holds  the  record  to  be  played. 
The  sending  and  receiving  carriage  cor- 
responds with  the  phonograph  repro- 
ducer, and  it  passes  slowly  from  one 
end  of  the  cylinder  to  the  other  on  a 
threaded  shaft  as  the  cylinder  revolves.  In 
this   manner   the   carriage   needle  finally 


touches  every  part  of  the  picture.  The 
threaded  shaft  on  which  the  carriage  trav- 
els must  be  absolutely  parallel  to  the  cylin- 
der.   The  reproducer  on  a  cylinder  phono- 


Fig.  2 


Top  View  of  Telephotographic  Machine  Here  Described  in  Detail.  The  Parts  Required  in 
Building  it  Are  Few  and  Simple,  But  Should  Be  Made  with  as  Great  an  Accuracy  as 

Possible. 


Fig.  I. — The  Telephotographic  Machine  Here  Described.  It  Opens  up  a  New 
Era  in  Scientific  Experiments  for  the  Electro-mechanical  Student  and 
Provides  a  Stepping  Stone  to  this  Newest  Branch  of  Applied  Science. 

graph  has  a  half  nut  that  rests  against  the 
threaded  shaft,  so  that  the  reproducer  may 
be  lifted  up  and  moved  to  the  other  end 
of  the  cylinder.  This  necessitates  another 
shaft,  parallel  to  the  threaded  one,  on 
which  the  reproducer  pivots.  A  picture 
transmitting  machine  is  similarly  equipt. 

The  size  of  the  complete  apparatus  de- 
pends upon  the  dimensions  of  the  pictures 
to  be  telegraphed,  as  this  determines  the 
size  of  the  cylinder ;  and  the  shafts  and 
base  must  be  proportioned  accordingly.  A 
convenient  size  for  the  picture  is  about  5 
by  6  inches.  As  plenty  of  margin  must  be 
allowed,  this  necessitates  a  cylinder  about 
2  inches  in  diameter  and  5jS  inches  or  6 
inches  long.  Electrical  contact  must  be 
made  with  the  rolled  copper  plate  which  is 
slipt  on  the  cylinder,  so  it  is  most  con- 
venient to  make  the  cylinder  from  metal 
tubing.  Ordinary-  pipe  will  not  do,  as  the 
cylinder  must  be  very  true  and  perfectly 
uniform  thruout.  Brass  or  nickel-plated 
fixture  tubing  is  excellent.  A  metal  bar 
or  disc  must  be  soldered  in  each  end,  and 
holes  accurately  drilled  in  the  exact  centers 
to  fit  the  shaft.  As  the  cylinder  is  light 
and  supports  no  great  weight,  the  shaft  may 
have  a  small  diameter,  so  a  rod  can  be 
selected  for  this  purpose  which  will  fit  the 
gears  available.  Erector,  Meccano  or  other 
rods  are  satisfactory,  and  can  easily  be 
fitted  with  gears  which  are  obtainable  in 
the  regular  sets  or  at  any  hardware  store. 
The  cylinder  rod  should  be  3  or  4  inches 
longer  than  the  cylinder  and  must  be  per- 
fectly straight.  Place  it  thru  the  holes  in 
the  cylinder  ends  and  solder  it  so  that  one 
end  is  flush  with  one  end  of  the  cylinder. 

After  the  cylinders  have  been  made,  the 
length  of  the  base  can  be  decided  upon, 
as  this  dimension  should  exceed  that  from 
one  end  of  the  cvlinder  to  the  other  end 


(Continued  on  page  446) 
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A COMPOUND    miscroscope    is  be- 
yond the   reach   of   many  experi- 
menters because  of  its  prohibitive 
price.    Since  such  an  instrument  is 
very  useful,  and  desired  by  many 
experimenters,  I  describe  below  the  theory 
of  the  microscope,  and  the  method  of  build- 
ing one  cheaply. 

Fig.  1  shows  how  the  tiny  object  OP  is 
enlarged  by  the  objective  at  O'P',  which 
image  in  turn  is  re-magnified  by  the  eye- 
piece, and  seen  as  at  0"P".  To  avoid  com- 
plexity, only  the  rays  from  the  head  of  the 
little  arrow  are  shown,  but  rays  from  the 
other  end  would  pass  symmetrically  oppo- 


ommpoumo 


Fig.  1.  This  Diagram  Shows  the  Path  of  the 
Focal  Rays  Thru  the  Optical  or  Lens  Sys- 
tem of  the  Home-Made  Compound  Micro- 
scope He're  Described  and  Illustrated.  The 
Eye-Piece  Lens  Shown  Is  a  Double  Convex 
One,  While  the  Objective  Lens  Is  of  the 
Plane-Convex  Type.  Most  Good  Microscopes 
Have  Two  Lenses  in  the  Eye-Piece. 

site  the  main  axis  XY,  and  come  to  final 
focus  at  P",  just  as  those  shown  focus 
at  O".  We  see  that  by  placing  the  object 
just  outside  the  focus  of  the  short-focus 
lens,  an  enlarged  image  is  cast  at  some  dis- 
tance, which  in  turn  is  magnified  by  the 
eye  lens.  A  good  microscope  has  two  lenses 
in  the  eye-piece,  instead  of  one,  to  make  a 
lield  free  from  chromatic  and  spherical 
aberration. 

A  good  microscope  is  shown  at  Fig.  2. 
The  tubes  are  preferably  of  thin  sheet 
metal,  rolled  over  a  stick  to  the  proper 
diameter,  and  then  soldered.  They  may. 
however,  be  made  of  pasteboard.  The  main 


Fig.  2.  This  Sectional  View  of  the  Micro- 
scope Shows  How  the  Metal  Tubes  of  Brass, 
Copper,  or  Other  Covering  Are  Arranged  to 
Slide  Within  One  Another;  the  Objective  Lens 
Being  Placed  at  O,  and  the  Two  Image- 
Magnifying  Eye-Piece  Lenses  at  E-1  and  E-2. 

tube  is  4  inches  long  by  1^  inches  in  di- 
ameter. A  ring  is  soldered  to  its  bottom 
end,  with  a  %  inch  hole  in  it.  In  this,  in 
turn,  the  little  objective  tube,  y2  inch  long 
by  34  inch  diameter,  is  soldered.  Make 
sure  everything  is  well  soldered,  and  then 
paint  ,  the  inside  of  the  whole  affair  a  dull 
black,  not  shiny  black.  For  the  eye-piece, 
make  a  tube  \Y\  inches  long,  and  of  a  di- 
ameter to  fit  the  main  barrel  snugly.  This 
may  take  some  time,  for  it  must  not  work 
too  tightly,  or  be  too  loose.  Paint  this 
black  inside  as  well. 
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The  lenses  naturally  come  next.  O,  the 
objective,  is  a  ^  inch  focal  length,  plano- 
convex lens.  These  can  be  secured  from 
your  optician.  E!  is  a  1-inch  focus,  double 
convex  lens.  E2  is  a  1-inch  focus,  plano-con- 
vex lens.  Take  care  to  have  these  last  two 
of  the  same  kind  of  glass.  O  is  mounted  by 
making  a  ring  to  fit  the  bottom  of  the 
objective  tube,  and  with  a  hole  slightly 
smaller  than  the  y2  inch  focus  lens.  Center 
the  lens  over  the  aperture  as  shown,  and 
glue  a  ring  of  felt  F,  with  a  hole  smaller 
(slightly)  than  the  lens,  to  the  metal  ring. 
When  fast,  clean  the  lens  thoroly,  and 
solder  carefully  to  the  little  objective  tube 
as  shown  bv  Fig.  2. 


Data  for  eye  pieces  for  various  powers ;  the 
letters  are  ffiose  of  fig.  2      is  at  wags  double, 
and  £2  /s  always  piano  convex., 


Fig.  3.  A  Simple  Arrangement  for  the  Home- 
Made  Microscope  Which  May  Be  Modified 
and  Improved  by  the  Ingenuity  of  the  Con- 
structor, by  Adding  a  Rack  and  Pinion  or 
Other  Precision  Focusing  Gear. 

In  one  end  of  the  eye-piece  tube,  fasten 
a  ring  of  wood  W,  with  a  hole  smaller 
than  the  piano  1  inch  focus.  Cut  out  the 
wood  until  the  lens  fits  well,  then  screw 
a  cap  on  the  end  with  an  aperture  of  about 
y2  inch.  Mount  Ei  2/3  of  an  inch  from  E?, 
by  forcing  a  ring  in  the  tube,  at  right 
angles  to  it,  and  gluing  felt  around  the 
lens.  Push  the  eye-piece  in  until  Ei  is 
about  4%  inches  from  O.  This  need  not 
be  exact  unless  you  want  to  know  the 
power  exactly.  The  objective  should  be 
about  9/64  inch  from  object,  which  must 
be  brightly  illuminated.  This  distance  need 
not  be  exact  either.  If  both  distances  are 
exact,  the  power  is  112. 

Any  one  can  devise  his  own  stand,  or 
use  the  scheme  shown  in  illustration  Fig.  3. 


A  Micro-Photog^^phic  Projector 


The  ease  with  which  this  appa- 
ratus is  constructed  is  its  main 
feature,  provided,  of  course,  one 
has  the  microscope  and  an  ordi- 
nary projection  lantern.  I  will  pro- 
ceed to  the  explanation  of  the  let- 
ters in  the  picture. 

Remove  the  entire  front  combina- 
tion of  lenses  C,  and  the  bellows,  B. 
Bend  the  tube  of  the  microscope, 
on  the  hinge  provided,  until  it  is  at 
right  angles  to  the  foot  E.  Turn 
upside  down  and  fasten  to  the  front 
support  D  by  two  ordinary  small 
wood  clamps.  Remove  the  eye- 
piece A,  and  you  have  a  most  ex- 
cellent projector.  It  is  much  more 
satisfactory  if  one  has  a  sub-stage 
condenser  as  shown  in  the  photo- 
graph. 


How  an  Effective  Micro-Photographic  Projector  Was  Con- 
structed from  a  Stereopticon  and  a  Microscope. 


This  unique  arrangement  of  physi- 
cal laboratory  apparatus  should  find 
a  great  many  uses,  especially  among 
lecturers  and  teachers,  who  find  it 
necessary  to  enlarge  or  throw  on  a 
screen  micro-photographic  views  of 
minute  organisms,  et  cetera.  Either 
an  electric  arc  or  incandescent  lamp 
may  serve  as  a  source  of  light  or 
else  an  acetylene  light.  Careful 
focusing  of  the  complete  apparatus 
is  necessary  to  obtain  a  clear  image 
on  the  screen.  Drawings  are  often 
made  in  this  way  of  minute  objects 
by  projecting  them  on  white  paper. 

I  have  used  this  apparatus  for 
class-room  work  and  for  making 
pictures  of  microscopic  objects  with 
fine  satisfaction. 

Contributed  bv     E.  K.  GIFFEN. 
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By  SAMUJKIL  Bo  COIEM 

LESSON  XIV 


REAMERS  CONTINUED. 

IN  order  to  save  the  material  which 
would  be  used  for  the  shank,  the  shell 
reamer  having  a  hole  thru  its  center 
by  means  of  which  it  is  mounted  on 
the  arbor,  is  largely  used.  By  making 
the  reamer  in  this  manner  one  arbor  can  be 


The    Shell    Reamer — This    Form    Is  Widely 
Used  in  All  Machine  Shop  Work.    It  Is  Used 
on  an  Arbor. 


r,9.z 

A  Typical   Rose  Shell   Reamer.     This  Tool 
Has  a  Cutting  Edge  Provided  on  the  End  of 
Each  Tooth  as  Shown. 

utilized  for  a  number  of  sizes.  The  gen- 
eral appearance  of  a  shell  reamer  is  illus- 
trated in  Fig.  1.  This  type  is  known  as  a 
fluted  shell  reamer.  In  Fig.  2  a  rose  shell 
reamer  is  shown.  The  cutting  edges,  flut- 
ing, and  back  taper  of  this  latter  type  are 
the  same  as  those  of  the  rose  reamers. 
However,  in  all  other  particulars,  the  tool 
is  the  same  as  an  ordinary  fluted  shell 
reamer. 

The  arbor  used  with  the  shell  reamer  is 
shown  in  Fig.  3,  the  shell  reamer  being  pro- 
vided with  a  keyway,  which  freely  fits  the 
key  B.  The  reamer,  when  at  work,  is  ro- 
tated by  means  of  this  key  and  keyway. 
The  hole  thru  the  reamer  tapers,  the  taper 
being  %  inch  per  foot.  Manufacturers  of 
reamers  have  adopted  certain  standard 
sizes  of  arbors,  and  each  arbor  corresponds 
to  a  certain  number  of  sizes  of  reamers; 
thus  several  sizes  of  reamers  are  provided 
with  the  same  size  hole,  and  can  be  used 
with  the  same  arbor.  The  arbor  as  well 
as  the  hole  in  the  reamer  must  be  ground 
after  hardening  to  insure  the  true  running 
of  the  reamer.  The  outside  of  the  reamer 
is  provided  with  flutes  and  cutting  edges 
for  the  greater  part  of  the  length.  The 
short  length  at  the  end  provided  with  a 
keyway,  is  turned  down  below  the  diam- 


\Coarse  cur\  j^e^.  • 
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eter  of  the  cutting 
edges.  This  is  done 
to  prevent  any  burr 
which  may  be  set  up 
by  the  driving  key 
on  the  arbor  from 
interfering  with  the 
hole  being  reamed 
or  disfiguring  the 
cutting  edges  of  the 
reamer. 

The    fluted  shell 

illllllllllllllllllllllllllllllllllllllllllllll 
Fig.  5.  Reamers  Are 
Usually  Ground  to 
Final  Size  on  a  Pre- 
cision Grinding  Ma- 
chine of  the  Type 
Here  Shown.  With 
Such  a  Machine  the 
Reamer  Can  be 
Ground  to  Any  Taper 
Desired  with  an  Ac- 
curacy of  One-Ten 
Thousandth  of  an 
Inch. 


1IIU 

reamer  type  as 
shown  in  Fig.  1,  is 
provided  with  a 
greater  number  of 
flutes  for  the  same 
size  than  are  ordi- 
nary fluted  chucking 
reamers,  because  the 
flutes  must  be  shal- 
low on  account  of 
the  hole  thru  the 
reamer.    The  flutes 

are  cut,  however,  with  the  same  kind  of 
fluting  cutters  as  are  used  for  reamers  gen- 
erally. The  corners  at  the  end  of  the  fluted 
shell  reamer  are  slightly  rounded. 

The  arbor  used  for  driving  shell  reamers 
consists  of  a  stem  or  arbor  proper  C,  as 
illustrated  in  Fig.  3,  provided  with  a  collar 
D,  fastened  to  the  arbor  by  means  of  a 
taper  pin.  A  tongue  B  is  milled  at  the 
end  of  this  collar,  which  constitutes  the  key 
fitting  the  keyway  in  the  reamer.  Precaution 
should  be  taken  during  the  "milling  pro- 
cess" to  ascertain  the  exact  centering  of  the 
tongue  in  the  collar.  Care  should  also  be 
exercised  in  milling  the  keyway  in  the 
reamer.  When  grinding  the  outside  of  the 
reamer  to  size,  this  work  should  be  done 
on  an  arbor  similar  to  that  on  which  it  is  to 
be  used.  The  arbor  as  well  as  the  driving 
collar  should  preferably  be  made  from  tool 
steel  and  the  collars  should  be  hardened. 
The  arbor  as  generally  manufactured,  is 
made  in  fourteen  sizes,  the  diameter  of  each 
being  measured  at  E,  half-way  between  the 
end  of  the  key  and  the  solid  part  of  the 
body-  of  the  collar,  D.  The  arbor  has  a  flat 
milled  on  the  shank  for  the  set  screw  by 
which  it  is  clamped  and  held  in  position  in 
the  machine  where  it  is  used. 

Too  great  or  too  little  clearance  on  the 
teeth  of  a  reamer  will  tend  to  produce 
unsatisfactory  results,  the  first  invariably 
causing  the  reamer  to  wear  to 
a  greater  extent,  as  the  shav- 

llllllillllllllH 

The  Steel  Arbor  Used  for  "Driv- 
ing" Shell  Reamers  Consists  of 
a  Stem  C,  Provided  with  a  Col- 
lar D,  Fastened  to  the  Arbor  by 
Means  of  a  Taper  Pin.  A  Key 
or  Tongue  B  Is  Milled  on  the 
Collar  to  Hold  the  Reamer. 


reamed,  thus  slowly  grinding  away  the  cut- 
ting edges.  Also  there  is  a  tendency  to  bind 
the  reamer  in  the  hole,  consequently  injur- 
ing the  hole  as  well  as  the  reamer,  and 
causing  more  exertion  in  performing  the 
reaming  operation. 

The  flat  relief  or  clearance,  altho  mostly 
used,  is  not  the  most  desirable,  because  the 
cutting  edge  is  not  properly  supported.  Best 
results  are  obtained  by  a  clearance,  as 
shown  in  Fig.  4.  The  difference  between 
this  clearance  or  relief  and  the  flat  is  ob- 
vious from  the  illustration,  where  the  relief 
is  shown  by  dotted  lines  "B."  It  is  usually 
termed  the  eccentric  relief,  and  its  use  is 
strongly  recommended,  as  it  adds  greatly  to 
the  capacity  of  the  reamer  for  producing  a 
smooth  hole.  The  relief  is  produced  by 
placing  the  reamer  in  a  grinding  machine 
as  usual,  not  on  centers  in  line  with  the 
spindle,  but  on  auxiliary  centers  provided 
with  adjustable  side  ways,  so  as  to  enable 
them  to  be  set  at  different  positions  for  dif- 
ferent relief  required  on  various  sizes  and 
kinds  of  reamers.  The  reamer  is  thus  held 
eccentrically.  A  rocking  motion  is  then 
imparted  to  the  spindles  holding  the  auxil- 
iary centers,  and  in  this  manner,  the  grind- 
ing wheel  traveling  back  and  forth  along 
the  reamer,  will  produce  an  eccentric  relief. 

The  eccentric  relief,  however,  is  not  in 
{Continued  on  page  438) 


Showing   Two    Ways   of   Grinding  Reamer 
Teeth. 


ings  get  in  between  the  cutting 
edges    and    the    work    to  be 
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HOW-TO  -MAKE-IT 


This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00:  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


MOTOR  AND  GENERATOR 
SILENCER. 

In  carrying  on  experiments  in  electricity 
and  having  only  110  volts  alternating  cur- 
rent at  my  disposal,  I   recently  added  a 


Do  You  Have  Trouble  With  Noisy  Motors?  Eliminate  It! 
Mount  the  Offending  Machine  on  Sponge  Rubber  As  Indi- 
cated by  the  Arrows. 


motor-generator  set  to  my  equipment.  As 
my  experiments  were  necessarily  performed 
at  night,  due  to  work  in  the  daytime  and 
having  due  consideration  not  to  annoy  the 
people  on  the  opposite  side  of  the  house 
at  late  hours  with  the  humming  of  a  mo- 
tor and  dynamo,  the  selection  of  a  quiet 
running  piece  of  apparatus  became  of 
prime  importance. 

A  high  grade,  6  volt,  6  ampere  dynamo 
was  obtained  which  proved  reasonably 
quiet,  but  when  firmly  secured  to  a  1*4- 
inch  board  with  a  one-eighth  horsepower 
motor  likewise  mounted,  driving  it,  the 
noise  was  quite  offensive.  Most  small  mo- 
tors of  the  alternating  current  type  are 
very  quiet  when  well  bolted  onto  a  con- 
crete or  iron  foundation,  but  when  mounted 
on  a  wooden  plank  Ij^xl2x30  inches  it  is 
another  story.  The  first  motor  of  1,750 
R.P.M.  type  was  very  good,  but  a  little 
too  noisy,  and  by  obtaining  a  similar  ma- 
chine running  at  but  1,140  R.P.M. ,  the 
noise  was  cut  down  fully  two-thirds. 

Of  course,  these  results  were  encourag- 
ing, but  my  progress  was  still  retarded  by 
the  noise  made  which  I  knew  was  not 
good  to  put  "kids"  to  sleep  by. 

It  finally  occurred  to  me  to  use  some 
soft  silencer  such  as  cork  or  rubber,  and 
after  numerous  experiments  with  every- 
thing I  could  think  of,  I  was  finally  suc- 
cessful. For  the  V&  H.P.  1,140  R.P.M. 
motor  I  secured  three  pieces  of  regular  art 
gum  from  a  10  cent  store.  These  blocks 
of  soft  "rubber"  measured  exactly  1x2x3 
inches.  They  were  mounted  T»ith  LePage's 
glue  to  both  the  base  of  the  motor  and 
dynamo,  and  when  placed  on  the  board, 
the  two  machines  could  be  operated  with 
an  exceedingly  tight  belt  tension  with  no 
"walking"  of  the  apparatus,  even  after 
hours  of  operation. 

Contributed  by  C.  V.  TURNER. 


by 

[Editorial  Note — Those  having  noisy 
phonograph  motors  will  find  it  efficacious  to 
mount  the  feet  of  the  motor  on  art  gum  or 
"sponge  rubber."  Tests  have  shown  excel- 
lent results.] 


CONTROLLING  THE  CELLAR 
LIGHTS. 

The  arrangement  with  which  this  is  ac- 
complished is  shown  in  Fig.  1.  A  pull- 
chain  switch  of  proper  size  to  handle  the 
lamps  on  the  circuit  is  mounted 
on  the  under  surface  of  the 
uppermost  stair  tread.  The 
chain  is  shortened  to  an  inch 
or  so,  and  is  attached  to  a 
metal  arm  pivoted  on  a  metal 
standard  which  is  screwed  to 
the  tread  a  short  distance  from 
the  switch.  At  a  point  near  the 
standard  the  metal  arm  is 
slotted  to  take  a  small  stove 
bolt  which  fastens  the  slotted 
round  bolt  movably  to  it.  This 
bolt  passes  thru  a  hole  in  the 
tread  which  is  also  counter- 
bored  to  allow  the  bolt  head 
to  lie  flush  when  the  coiled 
spring  under  it  is  fully  de- 
prest.  A  board  cut  to  the 
same  size  as  the  tread  should  be  hinged 
to  the  riser  above  it  so  that  the  board 
will  lie  flat  against  the  top  of  tread 
when  stept  upon.  Coiled  springs  should  be 
placed  between  the  two  at  each  end,  to  keep 
the  front  edge  of  the  board  separated  about 
half  inch  or  so  from  top  of  tread.  This  is 
all  that  is  necessary  as  the  small  movement 
of  bolt  is  increased  by  the  leverage  of  the 
metal  arm.  The  action  of  the  device  is  ob- 
vious. As  the  top  board  is  trod  upon,  it  is 
deprest,  moving  the  bolt  downward  against 
its  spring,  which  movement  is  amplified  and 
communicated  to  the  pull-chain  of  switch 
by  the  metal  arm,  thus  turning  the  switch 
"on."  When  weight  is  released,  the  board 
and  other  parts  return  to  their  original  po- 
sitions. When  the  board  is  again  trod 
upon,  the  action  is  repeated,  this  time  turn- 
ing the  switch  "off."  No  dimensions  are 
given  as  the  sizes  of  the  various  parts  will 
vary  according  to  the  size  of  switch  and 
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Fig.  Z 


The  Cellar  Lights  Are  Turned  on  and  off 
Automatically   by  This   Stair-Tread  Switch 
Wrinkle.    The  Moving  Tread  is  Attached  as 
Shown  to  a   Pull-Chain  Socket. 

other  conditions.  As  it  is  sometimes  de- 
sired to  leave  the  lights  (LL)  "on"  while 
repeatedly  passing  up  and  down  the  steps 
it  will  be  well  to  install  a  snap  switch  (SS) 
in  the  usual  position  and  connect  it  in  mul- 
tiple with  the  pull-chain  switch  (PS)  as 
depicted  in  diagram  Fig.  2. 
Contributed  by  J.  A.  WEVER. 


THREE  MAGIC  PENCILS— A  MAG- 
NETIC HOAX. 

Effect:  Three  colored  lead  pencils  are 
given  out  for  examination,  red,  white  and 
blue,  for  example.    The  performer  leaving 


Red-. 


;:Mcignetized  Piece 


White-. 


Blue, 


>  Small  compass 
with  clip 


Want  to  Mystify  Your  Friends  With  Some 
Hindu  Pencils?  Here's  How:  With  a  Magnet 
Placed  at  Different  Positions  in  Two  or  More 
Pencils,  Conceal  a  Small  Compass  in  Your 
Cuff.  The  Rest  Is  Easy — You  Can  Tell  at 
Once  Which  Colored  Pencil  Is  Inside  an  En- 
velope, Even  Tho  It  Was  Wrapt  up  While 
You   Were  Absent  from  the  Room. 

the  room  tells  anyone  to  choose  any  color 
pencil  they  wish,  while  he  is  out  of  the 
room,  and  to  wrap  it  up  in  any  color  piece 
of  paper  or  cloth,  and  to  hand  it  to  him 
securely  wrapt  when  he  returns  to  the 
room.  Upon  receipt  of  same  the' performer 
passes  hand  over  pencil  and  tells  exact 
color.  ... 

Secret:  Two  of  the  pencils  are  '  faked" 
in  this  manner.  One  of  them  is  drilled 
with  a  1/16  inch  drill  in  the  rubber  end 
about  1  inch,  and  the  other  one  is  drilled 
half-way  down  or  in  the  middle.  Two 
pieces  of  Stubb's  drill  rod,  l/2  inch  long  by 
1/16  inch  diameter,  are  harde',  ed,  mag- 
netized and  inserted  in  the  drilled  holes  and 
c  piece  of  lead  is  inserted  after  the  mag- 
netized pieces  and  are  made  flush  with  top 
of  wood  in  rubber  end  of  pencil,  the  rub- 
ber is  placed  on  top  and  the  trick  is  ready ; 
the  third  pencil  contains  no  fake  whatever. 
In  leaving  the  room  the  performer  attaches 
to  his  shirt  cuff,  inside,  a  small  compass 
( some  of  these  compasses  can  be  obtained 
as  small  as  a  dime,  or  even  of  less  diam- 
eter), which  aids  him  in  detecting  what 
pencil  is  wrapped  up  or  concealed  in  the 
cloth  or  paper  in  this  way:  He  slowly 
passes  pencil  in  front  of  compass  and 
watches  needle  until  it  quivers,  which  it 
will  do  when  that  part  of  pencil  containing 
the  magnetized  steel  passes  needle.  If  the 
needle  moves  when  the  end  of  pencil  is 
near  it,  the  performer  knows  it  is  the  red 
one.  If  it  moves  when  near  the  middle  of 
pencil,  he  knows  it  is  the  white  one ;  if 
needle  does  not  move,  it  must  of  course  be 
the  blue  one.  As  the  back  of  hand  faces 
audience,  the  compass  is  invisible. 

Many  variations  of  this  magnetic  trick 
will  suggest  themselves  to  the  wide-awak^ 
experimenter.  Such  as  the  magnetic  "brass" 
ball — the  inside  of  the  ball  is  filled  with 
iron  filings  and  the  small  filling  hole  stopt 
up  with  brass. 

Contributed  by  R.  S.  MYERS. 
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A  NEW  FORM  OF  HYDROGEN 
SULFID  GENERATOR. 

From  time  to  time,  in  various  issues  of 
your  splendid  magazine,  I  have  noticed 
hydrogen   sulfid   generators    of  numerous 


This  Highly  Efficient  Hydrogen  Sulfid  Gen- 
erator  Can    Be   Made    Up   from  Glassware 
Found     About     Every     Amateur  Chemist's 
Laboratory. 

types  and  styles  described,  but  I  have  come 
to  the  conclusion  that  none  of  them  work 
as  easily  or  are  constructed  so  simply  as 
the  one  I  now  have  in  use  in  my  chemical 
laboratory.  I  give  herewith  a  draw- 
ing of  the  same,  and  will  try  to  render  a 
coherent  explanation  of  its  manipulation. 

I  will  first  make  a  notation  of  the  appa- 
ratus used : 

1  Aspirator  bottle.* 

1  Woulff  bottle  (three  neck). 

1  Calcium  chloride  drying  tube. 

1  Large  bottle. 
Glass  tubing. 
Rubber  tubing. 

I  will  now  give  a  list  of  the  apparatus  and 
liquids  denoted  by  the  letters  in  the 
drawing : 

"A" — Hydrochloric  acid. 

"B" — Iron  sulfid. 

"C" — Mineral  wool  or  asbestos. 

"D"— Water. 

E,  E',  E" — Pinchcocks. 

"G" — Hydrochloric  acid. 

I  don't  think  it  will  be  necessary  to  go 
into  detail  in  reference  to  the  construction 
of  the  apparatus,  as  I  believe  the  sketch 
fully  covers  that,  but  give  here  a  few  points 
on  the  manipulation : 

Open  the  pinchcock  E"  and  allow  the 
HQ  to  flow  into  the  Woulff  bottle:  this 
will  compress  the  air  in  the  Woulff  bottle. 
When  the  HC1  stops  flowing  from  the  as- 
pirator bottle,  owing  to  the  compression  of 
the  air,  close  the  pinchcock  E".  Now  open 
the  pinchcock  E  and  the  HC1  (G)  will  rise 
in  the  calcium  chloride  drying  tube,  thereby 
covering  iron  sulfid   (B).     (If  the  com- 

*  An  Aspirator  bottle  is  not  necessary,  as  the 
liquid  (A)  can  be  syphoned  out  of  any  ordinary 

bottle. 


pression  of  air  is  not  sufficient  in  the  Woulff 
bottle  to  do  this,  again  open  pinchcock  E" 
until  the  HQ  rises  in  the  drying  tube  suf- 
ficient to  cover  iron  sulfid  (B).  Open 
pinchcock  E  and  the  gas  generated  will  pass 
over  into  the  large  bottle  containing  the 
water  (D).  In  this  bottle  the  gas  will  be 
washed,  and  will  also  form  a  supply  of  the 
gas  above  the  level  of  the  water.  Open  the 
pinchcock  E'  and  the  gas  will  flow  in  a 
steady  stream. 

When  one  is  thru  with  the  gas  all  that  is 
necessary  is  to  close  pinchcock  E'  and  then 
close  pinchcock  E.  Gas  will  continue  to 
generate  and  will,  owing  to  no  outlet  being 
open,  force  the  HQ,  covering  the  iron  sul- 
rid,  back  again  into  the  Woulff  bottle. 

When  the  strength  of  the  HC1,  "G,"  be- 
comes exhausted  it  can  be  removed  from 
the  Woulff  bottle  and,  owing  to  the  filtra- 
tion caused  by  the  mineral  wool  "C,"  is 
ready  for  evaporation  for  the  recovery  of 
the  ferric  chlorid.  Another  feature  is  that 
one  has  at  all  times  hydrogen  sulfid  water 
on  hand  owing  to  the  washing  of  the  gas  in 
the  large  bottle  thru  the  water  D.  The 
reason  for  using  a  three-neck  Woulff  bottle 
is  this  :  that  when  the  pressure  in  the  Woulff 
bottle,  caused  by  the  compression  of  the 
air,  and  also  the  gas  liberated  when  pinch- 
cock E,  is  closed  immediately  after  use,  will 
sometimes  become  too  great  for  the 
strength  of  the  glass,  and  so  as  a  "safety 
first"  measure,  the  three  neck  bottle  is  used 
so  that  the  cork  in  the  center,  not  in  use, 
w  ill  act  to  liberate  the  surplus  press.ure. 

Contributed  by 

WILLIAM  N.  NUSHAWG. 


MAGNET  TEST  FOR  HEAT  OF 
STEEL. 

One  of  the  best  and  little-known  methods 
of  determining  the  correct  heat  at  which 
to  quench  a  piece  of  steel  to  obtain  the  best 
results,  without  the  use  of  a  pyrometer,  is 
the  following: 

Take  a  piece  of  *4"  Stubb's  steel  about 
2"  long,  tap  a  small  hole  in  the  center  for 
a  small  screw  eye,  then  harden  and  mag- 
netize after  bending  to  the  shape  shown 
in  illustration.  Place  in  screw  eye  and 
hang  on  the  end  of  a  brass  rod  bent  to  the 
shape  shown  in  sketch. 

The  princple  of  the  method  is  based  on 
the  fact  that  a  piece  of  steel  will  not  at- 
tract a  magnet  after  a  certain  temperature 
is  reached  (about  750°  Fahr.). 

The  little  magnet  is  held  over  the  heated 
steel  every  few  minutes  until  the  heated 
steel  no  longer  attracts  it,  when  it  is  then 
quenched  and  the  degree  of  hardness  it 
attains  will  be  perfect. 


/  " 

,■4  Brass  Rod 


fiand/e 


Stubs  Steel 


Heat  Tester  for  Steel 


The  Principle  of  This  Steel  Heating  Tester 
Is  That  Above  a  Certain  Temperature 
Steel  or  Iron  Will  not  Attract  a  Magnet. 
Hence:  When  Is  a  Magnet  not  a  Magnet? 
Answer.    When  It  Is  Red  Hot. 


Of  course,  the  steel  is  to  be  drawn  again 
to  the  required  color.  The  above  method 
is  known  to  a  very  few  mechanics. 

Contributed  by      T.  W.  BENJAMIN. 


AN     ALCOHOL  BLOW-TORCH 
FROM  JUNK. 

Want  a  nice  little  blow-torch  ?  Below 
are  given  the  details  of  an  easily  made 
blow-torch  that  will  give  as  good  results 
for  soldering,  etc.,  as  the  regular  torch.  It 
is  constructed  from  a  nickel-plated  shav- 


tlomizer  tube 


Who  Wants  an  Alcohol  Blow-Torch? 
Every  Electrical  Man,  and  Here's  How 
to  Make  One  from  a  Shaving  Stick 
Case  for  Nothing.  If  You  Are  a  Re- 
ligious Prohibitionist  You  Can  Burn 
Gin  or  Whiskey  in  Your  Torch. 

ing-stick  case.  The  top  of  this  case  has  a 
hole  about  three-quarters  of  an  inch  cut 
into  it,  and  a  piece  of  brass  tubing  inserted 
and  soldered.  Thru  this  runs  the  cotton 
lamp  wick,  dipping  into  the  alcohol,  con- 
tained in  the  case.  Cotton  wicking  can  be 
purchased  in  any  hardware  store.  A  piece 
of  an  atomizer  tube,  bent  as  shown  in  the 
illustration,  is  soldered  or  otherwise  secured 
to  the  side  of  the  case,  connecting  with  a 
rubber  tube.  At  the  end  of  this  a  mouth- 
piece from  "Pop's"  old  pipe  stem  is  fastened. 
This  makes  a  good,  neat  torch,  welcome  in 
any  work  shop  or  "lab." 
Contributed  by  GEORGE  H.  TRUITT. 


MAKING  CHLOROPHYL. 

Chlorophyl  is  the  green  coloring  matter 
common  to  growing  plants.  Take  a  hand- 
ful of  parsley  and  triturate  in  a  mortar 
with  enough  alcohol  (95%)  to  cover  the 
mass.  Decant  the  green  liquid  and  allow 
it  to  evaporate  spontaneously.  The  chloro- 
phyl remains  as  an  intensely  green  sub- 
stance. This  may  be  used  to  color  candies 
and  as  cake  icings. 

Dye  from  Onion  Skins :  Take  the  outer 
skins  from  half  a  dozen  onions  (medium- 
sized)  and  boil  in  water  until  the  color 
is  extracted.  This  is  a  very  suitable  yel- 
low dye. 

Test  for  the  Purity  of  Olive  Oil :  Shake 
equal  volumes  of  the  oil  and  nitric  acid. 
Pure  oil  should  turn  from  pale  to  dark 
green  in  a  few  minutes.  If  it  changes 
to  brown,  red,  or  orange,  the  addition  of  a 
foreign  oil  is  indicated. 

Heat  for  five  minutes  in  a  water  bath 
at  100°C.  It  should  become  pale  yellow 
to  orange  yellow.  On  standing  it  will,  if 
pure,  become  a  yellow  solid. 

Contributed  by  FRITZ  ZILLESSEN. 
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THE  accompanying  illustrations  show 
the  interior  mechanism  used  in  the 
wireless  telephone  "'fog  warning" 
signal  installed  at  the  Point  Judith 
Light  near  Narragansett  Pier,  R.  I. 
This  is  one  of  the  most  treacherous  sec- 
tions on  the  Atlantic  coast  for  ships  to 
negotiate.  For  some  time  the  DeForest 
"Radiophore"  has  been  in  use  at  this  light- 
house station.  It  comprises  an  old  type 
cylinder  phonograph  fitted  with  a  record 
and  repeating  mechanism,  which  operates 
an  Oscillion  vacuum  bulb,  in  such  a  way 
that  the  following  warning  is  sent  out  by 
wireless  telephone  waves  from  an  antenna, 


been  taking  place  at  Point  Judith  Light 
(near  Narragansett  Pier),  and  the  appa- 
ratus is  arranged  on  a  very  compact  scale 
so  that  it  can  be  attended  to  by  the  regular 
lighthouse  keeper  and  assistant.  A  regula- 
tion gasoline  engine  connected  with  a  36- 
volt  direct-current  generator  and  storage 
batteries  is  used  to  supply  the  energy,  to 
which  is  coupled  a  motor-generator  set 
which  operates  the  transmitting  apparatus. 

This  apparatus  is  entirely  enclosed  in  a 
compact  cabinet  measuring  about  18x18x18 
inches.  On  the  front  of  the  cabinet  is  the 
Oscillion  bulb  and  necessary  switches  for 
regulating   it ;   also   connection   posts  for 


aerial  and  ground  wires.  On  the  side  of 
the  cabinet  is  a  small  door  which  gives 
access  to  the  mechanism  inside. 

All  the  working  parts  are  mounted  inside 
the  cabinet,  including  a  motor-driven  pho- 
nograph (see  photographs  herewith), 
speaking  directly  into  a  microphone.  The 
arrangement  of  the  cylindrical  records  is 
such  that  they  repeat  automatically,  the 
saffire  needle  being  set  back  to  the  begin- 
ning each  time  after  it  has  traveled  the 
length  of  the  record.  Each  record  has  an 
average  life  of  about  60,000  repetitions. 

In  the  circuit  diagram  may  be  seen  the 
relative  layout  of  the  various  horns,  micro- 


Left  View:— Shows  a  Va  K.  W.  Motor  Generator- 
Operated  by  a  36-Volt  Storage  Battery— Which 
Supplies  the  Energy  to  Operate  the  "Radiophore" 

Transmitting  Apparatus. 
Center  View :— Showing  the  Oscillion   Bulb  With 
Its  Controlling  Apparatus  and  Meters  Mounted  on 
Panel. 

Right  View:— Arrow  Points  to  Edison  Cylinder 
Type  Phonograph  Connected  Directly  to  Sensitive 
Microphone  Which  Emits  the  Warnings  Produced 
by  Phonograph  Thru  the  Medium  of  Wireless 
Telephony  to  Vessels  Plying  Along  the  Treacher- 
ous Point  Judith  Coast. 


to  ships  as  follows :  "Point  Judith  Light," 
which  is  repeated  three  times.  Then  the 
skipper  on  the  boat,  or  his  wireless  oper- 
ator, hears,  "You  are  getting  closer,  keep 
off,"  at  about  Y%  volume  of  the  first  warn- 
ing. Until  the  vessel  approaches  the  dan- 
ger limit,  it  does  not  hear  the  necessary' 
final  warning,  but  simply  the  first  "location" 
warning. 

The  energy  used  in  operating  this  warn- 
ing signal  is  one-fourth  kilowatt.  The  Os- 
cillion vacuum  tube  generator  of  the  radio 
frequency  oscillations,  is  a  3%-inch  bulb. 
Heretofore  the  wave  length  was  varied  au- 
tomatically for  the  different  signals  by  a 
motor-driven  variometer,  but  owing  to  the 
difficulty  experienced  by  the  ship  radio  op- 
erators in  trying  to  pick  up  the  constantly 
changing  wave  length  signal  and  to  hold  it, 
the  warning  is  now  sent  out  on  a  fixt  wave 
length  of  600  meters,  whereas  with  the 
constantly  changing  wave  length  previously 
used,  the  final  message.  "You  are  getting 
closer,  keep  off,"  was  liable  to  be  mist. 

The  first  real  test  of  this  apparatus  has 


!  (n  September  "Radio  I 
Amateur  News" 

|       Grand  Opera  by  Wireless.  By  H.  Gernsback.  | 

i       Guarding  the  Ether  During  the  War. 

By  P.  H.  Boucheron.  § 

f       Construction  of  an  Audion  "B"  Storage  1 

Battery.  = 

By  Herbert  Webb.  | 

|       Static  Eliminator  of  Considerable  Merit. 

By  Edgar  Terrain  Johnstone.  1 

|       Wireless  Telegraphy  with  the  Canadians  | 

at  the  Front.                     By  J.  W.  Caucor.  | 

|       The  Double  Deck  Receiver.  | 

I       A.  B.  C.  of  Wireless  Reception. 

|                                                        By  H.   K.  Dunn.  | 

1       The  Latest  Design  Antenna  Switch. 

|                                                      By  E.  T.  Jones  | 

1       The  Lure  of  Radio.         By  Eugene  Dynner.  | 

§       A  Pocket  Size  Receiver.  = 

|                                                     By  J.  E.  Aiken.  | 

1       Value  of  the  Radio  Compass.  I 

|                                                   By  L.  A.  Pollock.  | 

i        Tunior  Radio  Course — Lesson  1. 

|                                                     By  E.  T.  Jones.  | 


phones,  and  the  Oscillion  bulb  generator 
of  the  radio  frequency  oscillations  used  to 
propagate  the  vocal  message. 

Several  other  modifications  of  the  under- 
lying principles  may  also  be  utilized  as  de- 
scribed in  Dr.  de  Forest's  patent.  The 
transmitting  apparatus  is  so  arranged  that 
speech  can  be  sent  out  from  the  large  fog 
horns,  as  also  musical  notes,  bell  signals, 
et  cetera  ;  on  the  same  prearranged  schedule 
as  the  radio  signals.  In  this  scheme  the 
phonograph  with  records  containing  speech, 
is  coupled  to  a  microphonic  arrangement 
and  the  speech  is  intensified  by  means  of 
audion  amplifiers  and  the  sound  waves  sent 
out  thru  the  fog  horns,  thereby  enabling  the 
captain  or  other  officer  to  hear  the  same  by 
ear,  without  the  aid  of  wireless  apparatus. 

The  one  big  feature  of  the  Point  Judith 
Light  equipment  is  that  when  a  ship  is 
within  a  range  of  eight  miles  of  the  light- 
house, it  will  hear  the  following  words 
flashed  by  wireless  every  five  seconds : 
"Point  Judith  Light;"  and  after  every 
(Continued  on  page  462) 
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Two  Views  of  the  Navy  Type  Quenched  Gap  Used  on  New  1  K.  W. 
Panel  Radio  Transmitter.  The  view  at  the  Left  Shows  the  Quenched 
Gap  With  Several  of  the  Units  Removed  While  the  View  at  the  Right 
Shows  a  Top  View  of  the  Panel  and  Quenched  Gap,  With  All  of  the 
Gap  Units  in  Place.  The  Long  Rod  Placed  at  the  Side  of  the  Gap 
and  Provided  With  a  Large  Insulated  Knob  at  One  End,  Controls  a 
Power-changing  Switch,  Which  Switches  In  or  Out  of  Circuit  More 
or  Less  of  the  Gaps,  as  Required  for  Various  Transmitting  Powers. 


THE  1  K,  W.  panel  radio  set  as 
is  described  in  the  following  ar- 
ticle, is  identically  the  same  in  prin- 
ciple and  operation  to  the  one 
described  in  the  July  issue  of  the 
Electrical  Experimenter,  except  for  the 
spark  gap.  The  panel  consists  of  two 
bakelite-dilecto  pieces,  the  upper  panel 
having  the  hot  wire  ammeter,  wave  chang- 
ing device  and  the  spark  gap  mounted 
upon  it.  The  lower  has  the  volt  and  am- 
meter control  switches  and  automatic 
starter  mounted  upon  it.  The  voltmeter 
is  of  the  double  scale  type.  The  motor- 
generator  is  of 
the  Crocker- 
Wheeler  type, 
and  is  driven 
counter  clock- 
wise from  the 
motor  end  by  di- 
rect current  at 
120  volts.  It  is 
rated  at  2  1/10 
horsepower  and 
1.25  K.  V.  A.  or 
1000  watts,  at  80 
per  cent  power 
factor.  It  is  a 
500  cycle  ma- 
chine and  has  15 
field  poles.  The 
motor  field  is 
controlled  by  a 
Ward  Leonard 
18  point  rheo- 
stat. This  varies 
the  frequency 
between  wide 
limits.  The  au- 
tomatic starter 
consists  of  five 
parts,  two  sole- 
noids, and  two 
contact  discs  and 
plunger,  also  a 
common  resis- 
tance box. 

The  trans- 
former used 
with  this  set  is 
of  the  closed 
core  dry-type 
and  is  rated  at 
1000  watts,  500 
cycles    and  150 


volts  at  the  primary  winding  terminals. 
The  ratio  of  transformation  is  38  to  1. 
It  is  insulated  to  stand  electric  stresses 
of  30,000  volts  and  will  stand  a  50  per 
cent  overload. 

The  condensers  used  are  of  the  Du- 
bilier  type  of  .004  microfarad  capacity 
each,  connected  in  parallel.  They  are 
made  of  selected  mica  and  tested  for  100 
per  cent  overload  which  is  more  than  is 
ever  used. 

The  spark  gap  which  is  used  with  this 
set  is  mounted  on  the  top  of  the  panel  as 
shown  in  figure.    The  gap  consists  of  a 


Front  and  Rear  Views  of  1 
Extensively  Adapted  by  the 
Gap  Units  Are  Easily  Repl 
sary.    The  Gap  Plates  Are 


Kilowatt  Quenched  Gap,  Panel  Radio  Transmitter.    This  Set  Has  Been 
United  States  Navy  and  Has  Given  Excellent  Satisfaction.    The  Quenched 
aced  at  a  Moment's  Notice  and  Can  Be  Quickly  Repaired  When  Neces- 
Separated  by  Thin  Fish    Paper    Gaskets.    The    Set    is    Noiseless  in 
Operation. 


gap  holder  and  power  changer.  The  gap 
is  horizontal  and  has  a  row  of  fifteen 
pockets  ;  each  pocket  accommodates  a  gap 
unit  as  shown  in  photos.  When  a  gap 
unit  is  inserted  in  a  pocket  it  separates 
two  leaf  springs.  The  pressure  of  these 
springs  against  the  gap  insures  perfect 
contact.  The  springs  come  together  as  a 
gap  is  removed  and  in  so  doing  bridge 
the  break  in  the  gap  holder  circuit. 

A  switching  mechanism  is  also  asso- 
ciated with  this  holder.  It  consists  of 
two  shafts,  one  above  the  other  and 
parallel  to  the  row  of  gap  pockets.  Each 
shaft  is  provided 
with  switch  jaws 
which  engage 
knife  blades  fit- 
ted to  the  gap 
holding  pockets 
as  shown  in 
figure.  The  top 
switch  shaft  is 
used  for  the 
changing  of 
power.  Each 
movement  of  its 
handle  inserts  or 
removes  gap 
units  in  groups. 
The  switch  jaws 
slide  over  this 
shaft  so  that 
the  operator  may 
vary  the  number 
of  the  gaps  in  a 
group  at  will. 
The  three  posi- 
tions of  this 
switch  are  Low, 
Intermediate  and 
High. 

The  second 
and  lower  switch 
shaft  allows  five 
gaps  to  be  in- 
serted one  at  a 
time.  The  switch 
engages  knife 
blades  projecting 
from  the  rear  of 
the  first  five  gap 
pockets  as  will 
be  seen.  This 
(Continued  on 
page  471) 
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PROF.  Ac  U.  D10M9  G.EJ.R,  Do  Cop  A. 
amdl  MIRo  ILETHT  ILEAM.9  E.  ML  Fop  Oo  To9 


AFTER  YOU'VE  PASSED 
YOUR   EXAMS   WITH  FLYING- 
COLORS   AS  THE  STAR 
PUPIL    AND  ARE   NOW  A 
WEAL  OPERATOR,  ETC.  ETC 

ETC.  ETC 


WHEN    ALL  OP  A  SUDDEN 
SOMEBODY      SHOOTS  A 
M  ESS  A  G-E    INTO    YOU  AT 
TOP   SPEED  •  -  »  -  f - f   •  • 

(AND    IT'S    YOUR  FIRST.} 


Introduction 

In  this  little  article  I  have  tried  to  set 
down  a  few  facts  and  fancies  regarding  the 
valve  as  used  in  the  practice  of  wireless 
telegraphy. 

They  are  the  direct  result  of  information 
collected  whilst  acting  in  the  capacity  of 
W/T  operator  in  one  of  Britain's  aerial 
dreadnoughts,  although  much  of  the  ad- 
van  c  e  d  technical 
matter  is  the  result 
of  Mr.  Letit  Leak's 
untiring  research, 
and  to  this  gentle- 
man I  publicly  ex- 
tend my  heartfelt 
thanks  for  his  in- 
valuable assistance 
in  compiling  this 
treatise. 

Author's  Note 
Thru  long  associ- 
ation I  had  come  to 
look  upon  the  W/T 
valve  as  the  only 
valve  in  the  wide, 
wide  world,  so  viv- 
idly were  its  advan- 
tages and  merits  im- 
prest upon  me  at 
Cramwell  College.  I 
am  assured  by  Mr. 
Letit  Leak,  how- 
ever, that  this  is 
(mite  a  fallacy.  He 
tells  me  that  there 
are  H.P.  and  L.P. 
steam  valves,  gas 
valves,  ball  valves, 
and  bi  -  valves,  not 
to  mention  innumer- 
able others,  besides 
the  common  or  gar- 
den dot-and-dash  va- 
riety. 

Valves  W/T  may  be  placed  in  four  cate- 
gories : 

(1)  The  Round  Valve  (deriving  its  name 
from  the  inventor,  not  from  its  shape). 

(2)  The  Hard  Valve  (has  slightly  longer 
life  than  the  soft  valve  when  exposed  to 
the  tender  mercies  of  the  new  operator 
thirsting  for  knowledge). 

(3)  The  Soft  Valve  (so  called  because 
it  is  satisfied  with  fewer  volts  than  the 
foregoing  instance,  and  therefore  does  not 
require  so  many  ration  books). 

(4)  The  "Q"  Valve  (better  known  as  the 
"Hush,  Hush  valve).  By  simple  propor- 
tion it  will  readily  be  seen  that  31.967  such 
valves  would  receive  signals  from  the  planet 
Jupiter. 

All  four  types  are  much  of  a  muchness  in 
general  principle,  differing  only  in  detail. 

Taking  them  collectively,  a  valve  consists 
of  a  chunk  of  vacuum  surrounded  by  a 
layer  of  glass.  A  most  essential  part  is  the 
small  tip  generally  found  on  top  of  the 
vacuum.  Its  precise  use  has  yet  to  be  de- 
termined, but  Mr.  Letit  Leak  assures  me  it 
is  a  most  important  point.  I  do  not  intend 
to  trouble  my  readers  with  smaller  details, 
but,  in  passing,  it  is  imperative  to  direct 
attention  to  a  fundamental  necessity,  which 
valve  manufacturers  dare  not  overlook — 
viz.,  the  necessity  for  placing  some  small 
parts  within  the  vacuum.    These  are : 

(1)  The  Filament. — A  very  fragile  piece 
of  tungsten  made  up  of  10"  negative  elec- 
trons. Its  function  is  to  illuminate  the 
vacuum  in  order  that  the  student  may  see 
how  the  other  parts  work. 

(2)  The  Grid. — Consists  of  a  number  of 
holes  joined  together  by  small  pieces  of 


metal.  Acts  as  a  shade  over  filament  to 
protect  student's  eyes. 

(3)  The  Sheath. — A  sheet  of  metal  en- 
closing both  the  filament  and  the  grid.  Pre- 
vents small  pieces  of  vacuum,  dust  or  dirt 
from  falling  on  the  filament  and  affecting 
its  lighting  capabilities. 

At  the  bottom  of  the  valve  are  a  number 
of  tags,  generally  four,  although  a  few 


AND  PAT  YOURSELF  ON 
THE  B.  Cft    FOR  YOU'RE 
GONNA  SHOW  'EM  ALL 
HOW  TO  OPERATE  ,  NOW 


YOU    GET  RATTLED 
AN'  FLUSTERED 
AN'  GO  UP  IN  THE  AIR  AN' 
HAVE.   TO   ASK   FOR  A 

REPEAT 


AND  GET  ALL  PUFFED 
UP  AND  REAL  ENLARGED 
LIKE 


Mo  F„  C«p  To  So  F00  eiCoP 

.  (Local  PlUainmlbes*) 

thru  the  small  hole  thus  made  in  the  glass. 

From  the  foregoing  remarks  the  student 
must  draw  his  own  conclusions  as  to  the 
advantages  of  valves.  Our  W/T  officer 
says  that  their  tendency  to  disappear  com- 
pletely and  mysteriously  is  not  so  marked 
as  that  of  the  carborundum  crystal.  He 
attributes  this  to  the  post-war  amateur  not 
being  possest  of  sufficient  filthy  lucre  to 
purchase  enough 
high  tension  to  op- 
erate the  valve, 
while  the  current 
price  of  volts  is  so 
excessive. 

Finally.  —  Mr. 
Letit  Leak  informs 
me  that,  owing  to 
the  super-sensitive 
qualities  of  the 
valve  as  a  detector, 
it  is  probable  that 
Scotland  Yard  will 
shortly  assume  the 
entire  control  of  the 
valve  industry,  and 
every  detective  will 
be  fitted  with  seven 
valves.  Police  con- 
stables, on  the  other 
hand,  will  only  be 
provided  with  am- 
plifiers.—  Wireless 
World. 


OH-H-H-hh  L0R«_y-, 
AIN'T  IT  H  L-L-t-i-t 

TO  BE.  flLIVE 


"Learning  the  Code"  Is  Right — First  You  "Think"  You  Learn  It — Th 
All  Over  Again,  As  Mr.  H.  B.  Burney  Here  Illustrates  In  His  Own 


en  You  Really  Learn  It 
High  Frequency  Style. 


more  or  less  should  not  worry  the  student. 
I  was  under  the  impression  that  these  were 
to  form  a  convenient  method  of  holding  the 
valve  without  making  the  glass  dirty,  but 
Mr.  Letit  Leak  emphatically  insists  that 
these  tags  exist  for  the  sole  purpose  of 
ensuring  connection  with  the  internal  econ- 
omy of  the  valve. 

To  Test  J'ah'es. — Carefully  examine,  and 
any  cracks  in  glass  bulb  should  be  caulked 
with  shellac  to  prevent  the  vacuum  getting 
out. 

To  Test  Filament. — Grasping  the  valve 
by  the  tags  previously  referred  to,  bang 
the  valve  several  times  in  rapid  succession 
against  the  edge  of  a  bench  ( unless  an 
anvil  is  handier),  when  it  should  give  forth 
a  clear,  bell-like  note.  Should  the  filament 
fail  to  glow  after  this  test,  don't  waste  more 
time  with  it,  but  get  another  from  the 
stores. 

To  Test  H.T.  Circuit. — Connect  up  to 
several  thousand  volts  and  forget  the  exact 
amount.  A  faint  bluish  glow  will  indicate 
that  the  H.T.  has  successfully  run  the 
gauntlet  of  the  vacuum  and  is  looping  the 
loop  between  the  filament  and  sheath,  a 
process  known  technically  as  oscillation. 
Should  no  blue  glow  be  detected  and  the 
valve  and  student  still  survive,  throw  the 
valve  away — it  is  a  dud. 

To  Test  Vacuum. — Knock  off  small  tip 
mentioned  previously,  and  if  vacuum  is 
good  a  faint  hissing  noise  is  heard.  When 
the  hissing  ceases,  it  denotes  that  Nature, 
which  abhors  a  vacuum,  has  discovered  the 
escape.  It  is  not  advisable  to  apply  this  test 
except  as  a  last  resource,  owing  to  the 
extreme  difficulty  of  re-packing  the  vacuum 


DE  FOREST  DE- 
FENDS  HIS 
3-ELEMENT 
AUDION 

In  the  interest  of 
fair  play  and  scien- 
tific fact  Dr.  Lee  de 
Forest,  acknowl- 
edged among  scien- 
tists as  the  inventor 
of  the  3-electrode  audion  or  vacuum  tube 
which  has  made  possible  the  present  de- 
velopment of  the  radio  telephone,  has  made 
public  an  open  letter  to  the  Editor  of  the 
Loudon  Morning  Post,  England,  protesting 
against  the  reported  unfair  statement  of 
Dr.  J.  A.  Fleming,  British  scientist,  in  con- 
nection with  his  series  of  Cantor  lectures 
in  the  theatre  of  the  Royal  Society  of  Arts. 

The  letter  written  by  Dr.  de  Forest  is 
based  upon  an  article  publisht  in  the 
London  Morning  Post  of  February  25th 
entitled  "The  Future  Telephone — Imperial 
Conferences  by  Wireless"  in  which  the 
perfection  of  the  three-electrode  audion  is 
credited  to  Marconi.  The  article  reads  as 
follows : 

"Dr.  J.  A.  Fleming  yesterday  concluded 
his  series  of  Cantor  lectures  in  the  theatre 
of  the  Royal  Society  of  Arts  with  an  ac- 
count of  the  thermonic  and  crystal  detec- 
tors, which,  as  he  said,  have  taken  an  im- 
portant part  in  the  war.  He  described  how 
the  radiant  point  from  which  wireless  mes- 
sages are  sent,  could  be  determined  by 
angles  taken  from  two  receiving  stations, 
so  that  the  exact  position  of  ships  and 
Zeppelins  could  be  ascertained,  and  that 
means  whereby  electric  oscillations  could 
be  detected  thru  the  telephone  in  an  air- 
plane above  the  sound  of  the  engines. 
Thermionic  detection  has  been  enormously 
developed,  and  the  audience  was  interested 
to  hear  how  these  instruments,  which  are 
the  basis  of  wireless  telephony,  arose  from 
the  discovery  by  the  lecturer  himself  of  a 
method  of  utilizing  the  curious  fact  that  an 
ordinary  filament  lamp  when  incandescent 
{Continued  on  page  460) 
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By  reading  this  article  carefully  any 
Amateur  should  be  able  to  construct  a 
vacuum  detector  which  will  give  excellent 
results.  The  completed  valves  are  shown 
in  Figs.  1  and  2  as  well  as  connections  for 
them.  Several  other  connections  may  be 
used,  but  those  shown  have  been  found 
best. 

In  the  construction  of  the  valves  an  in- 
candescent filament  is  used  to  produce  the 
electron  flow.  For  this  purpose  a  minia- 
ture incandescent  lamp  with  a  carbon  fila- 
ment using  about  three  volts  should  be  used. 

Having  obtained  such  a  bulb  place  a  very 
thin  strip  of  copper  around  it,  as  shown  in 
Fig.  3.  Fasten  this  plate  by  means  of  the 
nut  and  bolt  (B).  The  plate  connection  is 
also  made  to  this  bolt. 

The  valve  is  now  ready  for  use  and  is 
connected  up  as  shown  in  Fig.  1.  Adjust 
the  filament  to  a  very  high  brilliancy,  being 
careful  not  to  burn  it  out.  Do  not  touch 
the  filament  adjustment  having  once  ad- 
justed it,  but  use  the  "B"  battery  potential 
until  the  incoming  signal  is  heard  loudest 
in  the  'phones. 

In  Fig.  2  is  shown  a  second  type  of  de- 
tector. This  differs  from  the  one  just 
described  in  that  its  plate  is  divided.  A 
lamp  of  the  same  kind  used  in  the  above 
detector  is  used  for  this  one. 

The  construction  of  the  plate  for  this 
valve  is  shown  in  Fig.  4.  A  thin  strip  of 
copper  long  enough  to  go  completely  around 
the  bulb  as  shown  is  first  cut  (A).  This 
plate  should  be  a  little  wider  than  the  fila- 
ment (B).  Having  cut  the  strip  to  the 
right  dimensions  a  pfece  one-quarter  of  an 
inch  wide  is  cut  out  (C),  Fig.  4.  The 
holes  D,  E,  F,  G  are  next  drilled.  The  two 
plates  are  then  fastened  around  the  lamp 
and  secured  to  the  bolts  (A  and  B),  Fig. 
4-A.  The  plate  connections  are  also  made 
to  these  bolts. 

The  valve  is  now  completed  and  is  con- 
nected as  shown  in  Fig.  2.  This  valve  is 
adjusted  the  same  as  the  other  one.  An 
"A"  battery  of  six  volts  and  a  "B"  battery 
of  fifty  volts  should  be  used  with  these 
valves. 


alive  Conn; 

r  R.  H.  Slhaw 


The  theory  of  operation  of  these  valves 
is  :  As  the  glass  becomes  heated  it  allows 
the  electrons  being  discharged  from  the 
filament  to  flow  thru  it  and  make  connec- 
tion with  the  plate  on  the  outside  of  the 
lamp.     The  circuit   from   the   filament  to 


the  plate  is  thus  completed.  It  is  therefore 
advisable  to  use  a  lamp  containing  a  carbon 
filament  as  it  produces  more  heat  than  a 
tungsten  filament.  The  valves  described 
herein  are  fully  protected  with  patents  and 
must  not  be  manufactured  for  sale. 
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Home-Made  Audion  Designs  for  Two  and  Three  Electrode  Units.     Made  from  Ordinary 
Single  Filament  Auto  Head  Lamps,  Purchasable  in  Any  Auto  Supply  Shop. 


ke  Potentiometer — Mow  to  Use  It 


Above — the  Old  Way,  and  Below — the  Im- 
proved  Hook-Up  for  Obtaining  +  or  — 
Current    from    a    Potentiometer  Circuit 
Without  Switches 


There  has  been  very  little  said  in  print 
in  regard  to  the  use  of  this  very  important 
and  effective  instrument  as  a  regulator  of 
battery  current  which  aids  some  types  of 
crystals  decidedly  in  their  functioning. 

In  the  majority  of  cases  upon  visiting 
the  ordinary  and  even  the  advanced  class 
of  Amateur  or  Experimental  stations,  I 
have  found  that  probably  one  in  a  hundred 
made  use  of  this  very  necessary  piece  of 
apparatus.  Once  used,  no  one  will  do  with- 
out it,  owning  to  the  following  facts  : 

1.  There  is  absolutely  no  carborundum 
which  is  not  greatly  increased  in  sensi- 
tiveness by  its  aid. 

2.  I  have  found  upon  investigation  that 
there  is  not  a  piece  of  silicon  which  does 
not  function  better,  to  a  greater  or  lesser 
degree,  according  to  the  kind  used,  by  the 
aid  of  minute  battery  current  and  a  po- 
tentiometer for  regulation. 

Even  tho  some  experimenters  do  make 
use  of  a  potentiometer  they  do  not  in  all 
cases  thoroly  understand  its  operation  and 
correct  use  in  order  to  derive  best  results. 

As  a  general  rule  potentiometers  with  a 
critical  point  of  adjustment  should  be  em- 
ployed. Such  a  potentiometer  would  be 
one  wound  with  fine  wire  and  an  over-all 
high  resistance.  This  affords  greater  life  to 
the  battery  shunted  across  it  and  allows 
one  to  hold  point  of  adjustment  at  a  greater 
length  of  time  due  to  the  fact  that  with 
large  wire  the  battery  dies  out  more  rapidly 
and  then  it  is  necessary  to  readjust  the 


potentiometer  to  allow  the  same  amount 
of  battery  current  to  flow  thru  the  de- 
tector. 

A  sliding  contact  potentiometer,  if  well 
constructed,  should  be  used  instead  of  the 
switch  contact  point  arrangement,  owing  to 
the  fact  that  it  is  impossible  to  arrive  at 
an  exact  or  critical  point  of  adjustment 
w  ith  the  latter. 

Another  point  of  great  interest  in  connec- 
tion with  this  apparatus  is  that  the  right 
polarity  must  be  maintained,  and  in  order 
to  do  this  with  the  commercial  form  of  po- 
tentiometer, it  is  necessary  to  first  connect 
the  detector  or  battery  and  "adjust";  if  no 
increase  in  signal  strength  is  found,  it  is 
then  necessary  to  transpose  either  the  bat- 
tery or  detector  leads.  To  overcome  such 
annoying  procedures  as  just  mentioned  tin- 
author  has  arranged  the  following  circuit 
for  the  potentiometer,  which  makes  it  un- 
necessary to  change  the  leads  of  the  bat- 
ten" or  detector. 

The  instrument  is  termed  a  "duplex  po- 
larity potentiometer,"  and  works  in  the 
following  way :  As  will  be  seen  from 
the  diagram,  the  potentiometer  is  shunted 
by  two  batteries  opposing  each  other ; 
therefore  no  current  will  flow  when  the 
potentiometer  slider  is  in  the  exact  center 
of  the  instrument  or  windings  of  the  same. 
If  it  is  moved  above  center  one  set  of 
polarities  is  had,  and  if  moved  below  an- 
other set  is  obtained. 

Contributed  by  E.  T.  TONES. 
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NO.  12,  RADIO  ANTENNA 
CONSTRUCTION 

From  time  to  time  we  will  describe  one 
particular  instrument  used  in  cither  the 
radio  transmitting  or  receiving  set,  explain- 
ing just  how  ii  works  and  why.    We  have 


B>w  I.  WHHFUEILID)  SIECO 

such  as  in  trans-Atlantic  radio  telegraphy, 
then  the  two  inverted  "L"  aerials  should 
point  away  from  each  other.  In  other 
words,  maximum  transmission  or  reception 
takes  place  in  a  direction  opposite  to  the 
free  end  of  this  antenna,  as  the  arrows 


Here  We  See  Two   Earnest   Radio  Amateurs   Preparing  the   Antenna.     The  Insulators 
Must  Be  Tied  or  Wired  on  Very  Firmly  to  Withstand  Wind  Storms.    The  Spreaders  and 
Metal  Fittings  Should  Be  Thoroly  Painted. 


received  so  many  requests  from  new  read- 
ers for  such  explanations  that  we  have  de- 
cided to  publish  this  matter  in  serial  form. 
In  the  course  of  several  issues  all  of  the 
principal  transmitting  and  receiving  appa- 
ratus will  have  been  covered.  The  subject 
for  the  twelfth  paper  is  ''Radio  Antenna 
Construction." 

TYPES  OF  AERIALS. 

THERE  are  various  types  of  antennae 
adapted  to  the  amateur  and  experi- 
mental requirements.  Among  the 
usual  types  of  antennae  with  which 
Radio  Amateurs  are  familiar  are  the 
"T"  and  inverted  "L".  The  so-called  um- 
brella aerial  is  quite  familiar  to  some  work- 
ers in  experimental  radio,  but  is  seldom 
used  except  in  more  or  less  elaborate  sta- 
tions where  experiments  are  carried  on  for 
directive  effects.  A  typical  form  of  in- 
verted "L"  aerial  and  the  proper  connec- 
tions for  the  wires  composing  it,  is  shown 
at  Fig.  1  in  the  accompanying  diagram. 
Fig.  2  shows  an  approved  form  of  "T" 
aerial.  The  "T"  form  of  aerial  has  a 
smaller  amount  of  inductance  than  the  in- 
verted "L"  type,  its  mean  length  being  the 
length  of  the  lead-in  and  rattails,  plus  one- 
half  the  length  of  the  flat  top.  Hence, 
under  certain  conditions,  as  for  instance, 
where  two  tall  trees  or  other  elevations 
may  happen  to  be  available,  the  whole  may 
have  to  be  exceptionally  long  for  the  re- 
quirements in  question,  then  the  inductance 
may  be  reduced  by  using  a  "T"  connection, 
thus  giving  a  lower  operating  range  of 
wave  lengths  for  the  whole  antenna.  The 
inverted  "L"  type  aerial  is  fairly  directive 
in  its  activity,  and  Fig.  3  shows  the  maxi- 
mum directive  effects  both  for  transmitting 
and  receiving.  As  Fig.  3  shows,  where 
there  are  two  inverted  "L"  antennae  in  use 
at  two  stations  working  with  each  other, 


indicate.  Also,  the  longest  distance 
station  you  wish  to  receive  from 
should  be  in  a  direction  opposite  to 
that  in  which  the  free  end  of  the 
aerial  points,  or  in  a  direction  point- 
ing away  from  the  knee. 

There  are  two  new  forms  of  an- 
tennae, which  will  warrant  consid- 
erable experimentation  on  the  part 
of  the  Radio  Amateur  Fraternity, 
as  they  possess  many  very  desirable 
features.  They  materially  reduce 
the  construction  labor  and  expense, 
not  to  mention  the  danger  in  wind- 
storms from  the  destruction  of 
masts,  etc.,  and  furthermore  these 
new  aerials  can  be  used  during 
thunder-storms,  which  has  never 
been  the  case  with  the  best  of  over- 
head antennae.  The  aerials  of 
which  we  speak  are  the  surface  and 
underground  antennae. 

Not  very  much  has  been  said  in 
print  concerning  the  surface  an- 
tennae, which  is  formed  of  several 
insulated  wires  laid  on  the  ground 
and  then  connected  to  the  appa- 
ratus, which  apparatus  may  or  may 
not  be  connected  to  the  usual 
ground.  But  very  excellent  work 
has  been  accomplisht  indeed  with 
these  aerials  by  Dr.  Taylor,  of  the 
University  of  North  Dakota.  Mes- 
sages have  been  received  over  dis- 
tances of  several  thousand  miles 
with  aerials  of  this  type. 

The  other  form  of  ground  aerial, 
namely  the  underground  and  under- 
water antennae,  devised  by  Dr. 
James  Harris  Rogers,  of  Hyatts- 
ville,  Md.,  possesses  many  very 
meritorious  and  heretofore  unob- 
tainable features,  such,  for  instance, 
as  permitting  the  reception  of  radio 


messages  right  thru  heavy  thunder-storms, 
when  the  static  in  regular  elevated  antennae 
was  so  severe  that  sparks  would  jump  clear 
across  the  aerial  switch,  eight  to  ten  inches 
long. 

In  the  present  article  we  will  deal  more 
with  the  construction  of  the  elevated  an- 
tennae, as  it  will  undoubtedly  be  used  for  a 
considerable  time  by  Radio  Amateurs  and 
Experimenters,  owing  principally  to  the 
fact  that  it  is  rather  difficult  for  amateurs 
to  construct  a  sufficiently  well-insulated 
Rogers  underground  or  Taylor  surface  an- 
tennae, which  will  hold  the  charge  of  sev- 
eral thousand  volts  from  a  transmitting  set, 
without  breaking  down  the  insulation  to 
earth  and  thus  destroying  its  efficiency.  We 
would  refer  the  reader  to  the  original  arti- 
cle on  the  Rogers  underground  antennae  by 
the  writer  in  the  March,  1919,  issue,  and  for 
those  who  reside  in  cities  or  other  con- 
gested districts  and  cannot  run  a  long  wire 
in  a  trench  and  bury  it  without  being  ar- 
rested by  an  ever  present  ''blue-coat,"  the 
student  so  situated  will  find  much  consola- 
tion in  a  later  article  prepared  by  the  writer 
in  collaboration  with  Dr.  Rogers,  entitled 
"The  Rogers  Underground  Aerial  for  Ama- 
teurs," which  appeared  in  the  June,  1919, 
issue,  and  wherein  various  forms  of  spiral 
antennae  which  can  be  used  in  the  operat- 
ing room  or  else  buried  in  wells,  brooks  or 
down  in  the  cellar,  were  described.  Two 
other  articles  in  this  direction  should  be 
carefully  studied  by  the  student,  the  first 
being  "Loop  Antennae  and  Direction  Find- 
ers for  Amateur  Use,"  which  appeared  in 
the  August  number  of  the  Radio  Amateur 
News,  and  the  second  article,  "Concentrated 
or  Loop  Aerials,"  by  Prof.  Lloyd  M.  Knoll, 
A.M.,  appearing  in  the  August,  1919,  issue 


Up  Goes  the  Antenna — the  Radio  Amateur's  Heart 
Now  Beats  With  Joy,  for  Soon  He  Will  Be  Listens 
ing  to  the  Etheric  Messages  from  Stations  Hun- 
dreds and  Even  Thousands  of  Miles  Away. 
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Jumpers 


4wires  equivalent 
to  Ns  4  wire 

^copper 
wire 

Approved  aerial  connecting 
scheme  for  inverted  L" 


All  connections 
Approved  type  of \  soldered 
connection  for  T 

Antenna 


The  inverted  "L  aerial.  Arrows       \^Ch/cken     Layer  of  charcoal 
indicate  maximum  directive  effect,     netting     on  top*  bottom 
transmitting  or  receiving.. 


Large  insulators, 
rea-d.  for  transmitting  only  J 


form  of  antenna  used 
in  cammercialpract/a 
with  good  results; 
no  insulator  in  strana. 

6ood  wire  for  aerials, 
tinned  copper 
stranded  copper  or 
Hhosphor  bronze, 
copper  coverea  steel 
z  large  insulators tjfar 
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Many  Practical  Hints  on  Radio  Antenna  Design  and  Construction  Are  Here  Illustrated  and  Described   in  the  Text.     Data  Are  Given  for 
Calculating  the  Wave  Length  of  a  Given  Size  of  Aerial,  as  Well  as  Direct  Reading  Graphs.    See  Cut  Below. 


of  the  Electrical  Experimenter  Magazine. 

WAVE  LENGTH  OF  ANTENNAE. 

Undoubtedly  the  first  question  that  the 
Radio  Experimenter  will  ask  in  relation  to 
the  antenna  which  he  intends  to  buid  is : 
"What  will  the  wave  length  of  my  antenna 
be?"     In   the  first 


These  high  power  stations  are  using  wave 
lengths  almost  beyond  the  dreams  of  our 
most  eminent  radio  experts  of  pre-war 
days.  Wave  lengths  used  by  these  stations 
in  various  parts  of  the  world,  including  the 
United  States,  run  up  to  10,000,  12,000,  15,- 
000  and  20.000  meters  quite  frequently. 


place,  and  altho  it 
might  seem  almost 
paradoxical  to  make 
such  a  statement,  it 
may  be  said  that 
radio  experimental 
stations  use  anten- 
nae of  all  sizes.  You 
may  find  that  the 
owner  of  one  sta- 
tion is  interested,  as 
a  great  many  are,  in 
receiving  or  trying 
to  receive  signals 
from  the  high-power 
European  stations, 
such  as  Nauen,  Ger- 
many;  Lyons, 
France  ;  Rome, 
Italy;  or  Carnar- 
von, Wales,  Eng- 
land. Therefore, 
when  such  is  the 
case,  you  will  prob- 
ably be  surprised  to 
see  an  aerial,  either 
underground,  sur- 
face or  elevated, 
ranging  away  from 
the  station  for  a 
distance  of  possibly 
1,000  to  4,000  feet! 


In 
Meters 


800 


700 


600  - 


SOO 


300 


200 


100 


1 1  I  1 1 1  1 1 1  1  1  II  M  II  11  1 1  U  I  11  I  !  1  1 1  1  ]  I 


/natural  Wore  lengths  of  Radio  /tntenna: 
 Including  lead-in 


Lead  in  cable  of*'/* 
copper  tr/res  s/rdnded 
In/o  coble  a/erm/nolmg 
io  ft.  frvmfhe  ground. 


Direct  Reading  Wave 
What  Is  the  Natural 
At  120  on  Lower  Seal 
Horizontal  Li 


too        no         120        BO  140 

Length  span  in  feet 

Length  Graphic  Chart  for  Various  Lengths  of 
Wave  Length  of  an  Inverted  "[_''  Aerial  100  Ft. 
e,  Look  up  Line  Till  It  Meets  Diagonal  Marked 
ne  to  Left,  Giving  420  Meters  as  Wave  Length  i 


Before  going  further,  we  should  consider 
most  probably  the  size  of  antenna  required 
in  a  Radio  Amateur  station,  where  a  trans- 
mitting set  is  to  be  used.  If  the  new  rules 
for  Radio  Amateur  stations,  when  they  are 
opened  shortly  by  the  Department  of  Com- 
merce or  by  the  Navy  Department,  follow 
those  of  pre-war 
days,  then  the  ma- 
jority of  the  trans- 
mitting stations,  in 
view  of  the  fact  that 
they  will  be  able  to 
transmit  over  the 
state  border  line, 
will  have  to  be  li- 
censed. Whether 
they  are  licensed  or 
not,  however,  the 
transmitting  wave 
length  must  not  ex- 
ceed 200  meters 
under  the  old  rule. 
Unless  an  inefficient, 
energy-wasting  se- 
ries condenser  is  to 
be  used  in  the 
ground  lead  in  the 
aerial  oscillatory  cir- 
cuit, then,  in  order 
to  radiate  a  wave 
length  not  exceeding 
200  meters  in  length, 
the  antennae  to  be 
employed  can  hard- 
ly exceed  80  feet  in 
length  for  the  flat- 
top, with  an  altitude 
of  50  to  60  feet, 
(Cont.  on  page  462) 


Four-Wire  Antennae. 
High,  120  Ft.  Long? 
H  =  100  Ft.  Follow 
n  This  Case. 
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Novel  Form  of  Eccentric  Antenna  Tried  Out  on  Ship-Board  by  the  Writer.    This  Aerial, 
as  May  Be  Seen,  Is  of  the  Cross-Connected  Type.    With  This  Form  of  Antenna,  There  Was 
Approximately  50  Per  Cent  Increase  in  Strength  of  Signals  Over  a  1,500  Mile  Range. 


SOME  time  ago  experiments  were  made 
to  develop  an  antenna  which  should 
give  the  maximum  efficiency  in  recep- 
tion of  radiotelegraphic  signals  without  ne- 
cessitating the  use  of  expensive  apparatus. 
The  first  distinctive  aerial  developed  was 
the  one  depicted  in  Fig.  1.  This  antenna 
consists  of  three  wires  which  are  connected 
together  at  intervals  in  length  twice  the 
width  of  the  spaces  between  the  wires,  and 
measured  in  such  fashion  that  one  of  the 
rectangles  formed  ends  at  the  center  of  the 
adjacent  one. 

The  receiving  transformer  used  was  of 
a  special  design,  consisting  of  one  station- 
ary and  three  movable  coils  (Fig.  5).  Coil 
1  is  a  primary  into  which  secondary  No.  3 
may  be  moved.  Coils  2  and  3  also  form  a 
primary  and  secondary  which  may  be 
brought  closer  to  primary  No.  1  or  drawn 
further  away.  No  taps  are  taken  off,  there 
being  a  double  variometer  action.  A  plain 
galena  detector  gave  excellent  results.  The 
entire  apparatus  was  connected  as  per  Fig. 


wires  1  and  2,  2  and  3,  etc.,  were  separated 
at  least  15  feet.  This  cage-like  contrivance 
was  150  feet  long.  Even  when  this  propor- 
tion  was   establisht   the   increase  of  effi- 


strength  of  signals  over  1,500  miles  away — 
in  direction  opposite  upper  end  of  vertical 
antenna — was  obtained.  Addition  of  an- 
other section  of  antenna  built  in  direction 
opposite  to  first  one,  gave  the  same  strength 
in  both  directions. 

In  all  cases  the  leads  as  indicated  on  dia- 
grams were  found  most  satisfactory.  Sub- 
stitution of  single  wires  for  three  wire  an- 
tennae gave  practically  the  same  results 
where  the  sections  were  over  300  feet  in 
length,  and  reception  was  from  stations 
using  wavelengths  of  over  2,000  meters. 
For  shorter  waves  the  three-wire  arrange- 
ment was  found  best. 

The  United  States  Navy  is  using  exten- 
sively a  type  of  aerial  that  has  been  devel- 
oped in  England,  and  which  is  used  on  all 
her  battleships  and  destroyers.  It  is  termed 
the  "Barrel"  type  on  account  of  its  shape, 
which  is  cylindrical.  On  American  battle- 
ships, it  is  anywhere  from  75  to  150  feet 
long.  On  the  smaller  type  of  boat,  the 
aerial  must  necessarily  be  much  smaller. 
It  consists  of  six  wires  arranged  in  barrel 
formation  and  supported  every  eight  feet 


This  Flat- 
Type  Cross- 
Connected 
Aerial 
Showed  an 
Increase  of 
40  Per  Cent 
in  Efficiency 
When  Used 
With  the  Re- 
ceiving Coup- 
ler Described 


ciency  over  antenna  No.  1  was  less  than  5 
per  cent.,  working  under  the  same  condi- 
tions. 

A  composite  antenna  and  "ground"  was 
built,  No.  3,  which  gave  excellent  results. 
This    arrangement,    however,    was  found 


One  Form 
of  Cross- 
C  o  nnected 
Antenna 
Tried  Out  by 
the  Writer 
With  Grati- 
fying Re- 
sults. The 
I  n  d  i  v  i  d  u  a  I 
Wires  Are 
of  Course 
Carefully  In- 
sulated as 
Shown. 


4.  Condensers  5  and  6  are  of  .001  mid.,  and 
condenser  No.  7  may  be  a  smaller  one. 

Using  antenna  No.  1  with  this  hook-up, 
there  was  an  increase  in  efficiency  of  about 
40  per  cent.  With  coil  2  eliminated  and  4 
slid  inside  of  3,  a  decrease  in  wavelength 
resulted  and  the  efficiency  was  increased 
about  5  per  cent,  when  an  audion  was  sub- 
stituted for  galena.  Efficiency  is  calculated 
from  results  obtained  by  the  use  of  an  or- 
dinary well-built  loose-coupier  with  possi- 
bilities for  variations  by  single  turns.  To 
test  efficiency  a  device  described  several 
years  ago  in  the  Electrical  Experimenter 
was  employed. 

With  the  loose-coupler  in  circuit  and  an- 
tenna No.  1,  it  was  found  that  somewhat 
sharper  tuning  was  accomplisht  and  sig- 
nals were  louder  than  those  received  with 
the  ordinary  type  antenna. 

Antenna  No.  2  was  found  to  cause  a 
waste  of  energy,  until  the  distance  between 


most  efficient  where  the  capacity  of  the  two 
bodies  was  different.  Putting  the  ground 
above  the  antenna  gave  a  slight  decrease  in 
loudness  of  signals  with  broader  tuning. 

With  the  antenna  depicted  in  Fig.  6,  there 
was  approximately  50  per  cent,  increase  in 


by  three  pieces  of  light  bamboo,  crost  in 
the  shape  of  a  six  pointed  star.  These 
pieces  of  bamboo  may  be  of  any  length, 
thereby  giving  the  aerial  any  diameter  de- 
sired. The  diameter  is  usually  determined 
by  the  length.  On  our  battleships  the  di- 
ameter of  the  barrel  is  anywhere  from  one 
to  two  feet.  It  may,  however,  be  decreased 
to  six  inches  for  a  very  small  antenna. 

For  the  wire  composing  the  aerial,  the 
United  States  uses  its  standard  phosphor 
bronze  wire.  This  wire  has  been  found  to 
be  the  most  efficient  in  every  way.  It  does 
not  corrode,  neither  does  it  rust  nor  deteri- 
orate in  other  ways,  as  the  usual  kinds  of 
wire  do.  One  big  trouble  heretofore  has 
been  corrosion  of  the  wire  in  the  aerial, 
due  to  the  action  on  it  of  the  gases  from 
the  smoke  stack  directly  below. 

The  English  government,  with  whom  this 
type  of  antenna  originated,  uses  an  entirely 
different  kind  of  wire.  They  use  ordinary 
copper  wire  of  about  No.  12  or  14  B.  and  S. 
gage.  The  bare  copper  wire  is  treated 
with  a  coat  of  black  enamel,  which  is 
made  from  a  specially  prepared  formula. 

The  enamel  coat  does  not  detract  from 
{Continued  on  page  470) 
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Novel  Com- 
posite An- 
tenna and 

"Ground  "  — 
This  Design 
Gave  Excel- 
lent Results. 
Says  the  Au- 
thor. Plac- 
i  n  j?  the 
"Ground" 
Above  the 
Antenna 
Gave  Slight- 
ly Lower 
Efficiency. 


September,  1919 


ELECTRICAL  EXPERIMENTER 


433 


T  ATF^sT  PATFTSJT9 


Telephone  Bracket. 

(No.  1,288,611,  issued  to  Edward  T. 
Jones.) 

Tin's  represents  a  very  simple  de- 
sign of  telephone  bracket  which  can 


be  manufactured  at  small  cost,  and 
still  operate  with  the  same  efficiency 
as  some  of  the  more  expensive  and 
elaborate  telephone  devices  of  this 
character  now  on  the  market.  The 
device  comprises  a  series  of  telescop- 
ing metal  tubes,  which  slide  into  one 
another-  when  the  bracket  is  to  be 
collapsed,  in  the  manner  apparent. 
A  chain  is  fastened  to  the  successive 
telescoping  sections  so  that  they  can- 
not be  put  out  of  alignment  or  be- 
yond their  limit. 


Electric  Igniter. 

(No.    1,307,854,   issued    to  William 
and  Philip  Dubilier.) 
An    electromagnet    interrupter  is 
used  in  conjunction  with  a  condenser 


sir  ortei/ 


'lllllllilU'llr^ 


jfc^.  Source  of 
tQf  current 


and  a  special  transformer  having  pri- 
mary and  secondary  windings,  the 
primary  of  which  is  connected  with 
the  interrupter  and  condenser  in 
such  a  way  that  this  circuit  becomes 
a  tuned  oscillator  whenever  the 
vibrator  is  in  action.  This  circuit,  in 
conjunction  with  a  magnetic  inter- 
rupter, is  used  to  throw  a  spark  across 
the  gap  shown,  the  line  current 
maintaining  an  arc  across  the  gap. 


Wave  Motor. 

(No.  1,307,095,  issued  to  William 
Gregersen.) 
A  surf  or  wave  motor  in  which  the 
float  or  body  shown  is  made  in  the 
form  of  a  boat  pivotally  supported, 
so  as  to  rock  with  the  rise  and  fall 
of  the  wave,  and  thereby  operate  a 
mechanism  arranged  to  rotate  a  shaft 
in  a  continuous  circulatory  fashion. 
It  is  understood  that  two  or  more  of 
these  wave  motor  members  may  be 
used  of  course  at  one  location,  so  as 
to    give    a    much    steadier  rotative 


power  to  the  main  power  shaft,  and 
also  to  increase  the  amount  of  power 
developed  in  any  instance.  The  ris- 
ing and  falling  float  is  provided  with 
suitable  arms,  connected  witli  a  set 
of  pawl  wheels  and  ratchets. 

Storage  Battery. 

(No.  1,306,214,  issued  to  Richard  J. 
Crowley.) 
A  clever  scheme  providing  for  a 
new  departure  in  the  manufacture  of 
storage  battery  plates  or  grids,  hav- 
ing an  active  agent  consisting  of 
lead  oxid  and  aluminuni  sulfate,  and 
a  method  of  producing  a  battery 
plate  or  grid  paste  of  this  com- 
pound. One  object  is  to  provide  a 
battery  element  which  will  permit 
charging  and  discharging  at  a  rapi 
rate  without  injury  to  the  plates; 
providing  a  higher  voltage  at  a 
heavy  discharge  and  having  a  greater- 
capacity  in  ampere-hours  than  other 
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circuit  fresh  cells  for  exhausted 
ones  without  disturbing  the  circuit. 
When  the  battery  system  gives  out 
entirely,  and  becomes  no  longer  pos- 
sible of  manipulation  adequate  to 
increase  the  voltage,  anyone  not 
acquainted  with  the  art  will  be  en- 
abled to  readily  replace  old  with  the 
necessary    new    battery    cells,  and 


again  make  the  system  operative, 
owing  to  the  simplified  connection 
scheme  shown. 

Sight  Storage  Battery  Tester. 

(No.     1,308,223,    issued    to  Ernest 
Camp. ) 

One  of  the  objects  of  this  improve- 
ment   i>    to    provide    a  hydrometer 


lead  cells.  Positive  elements  so 
made  are  said  not  to  disintegrate  as 
rapidly  as  peroxid  of  lead  positives. 
The  electrolyte  used  may  be  com- 
posed of  sulfuric  acid  and  water, 
but  better  still  it  is  formed  with  an 
acid  sulfate  of  aluminum.  This  is 
adaptable  for  transportation  as  a 
solid  and  only  requires  the  addition 
of  distilled  water  to  form  an  elec- 
trolyte. 

Battery  Switch. 

(No.  1,306,147,  issued  to  Simon  B. 
Hess.) 

One  of  the  principal  objects  of  this 
invention  is  to  provide  a  battery 
switching  system  by  means  of  which 
large  ampere-hour  capacity  may  be 
obtained  for  using  dry  cells.  Fur- 
ther, by  the  switching  scheme  here 
provided,  it  is  possible  to  change  the 
voltage  of  the  battery  system  at  any 
time  without  changing  the  original 
battery  installation  in  any  way. 
Again,  it  is  possible  to  connect  in 


chamber  having  a  connection  to  the 
storage  battery  cell,  providing  a 
means  whereby  the  liquid  electrolyte 
may  be  drawn  into  the  hydrometer 
chamber,  so  that  the  electrolyte  may 
be  tested.  The  testing  chamber  may 
be  placed  upon  the  dash  panel  of  the 
car  so  that  the  condition  of  the  bat- 
tery may  be_  examined  at  any  time. 
A  further  idea  provides  a  means 
whereby  distilled  water  may  be  sup- 
plied in  small  amounts  from  time  to 
time. 


Water  Telephone  Relay. 

(No.  1,306,248,  issued  to  Edward  E. 
Clement.) 
At  one  side  of  the  liquid  chamber 
shown  there  is  placed  a  diafram  ac- 
tuated by  a  telephone  receiver  elec- 
tromagnet system.  At  the  other  side 
of  the  liquid  chamber  there  is  situ- 


ated one  or  more  microphones. 
When  an  incoming  sound  current 
passes  thru  the  receiver,  it  actuates 
the  diafram  and  corresponding  vibra- 
tions are  transmitted  thru  the  liquid, 
which  may  be  water. 


Induction  Coil. 

(No.  1,307,093,  issued  to  Benjamin 
Fulton  Gardner.) 
A  reversible  transformer  for  the 
purpose  of  stepping  down  or  up  either 
alternating  current  or  direct  current. 
There  are  two  coils  wound  about  an 
iron  core  and  fitted  with  a  vibrator. 
The  outer  coil  is  wound  with  fine 
wire  and  the  inner  coil  is  wound  with 
coarse  wire,  the  inner  coil  being 
movable  along  the  iron  core.  A  scale 
is  provided  so  that  the  strength  of 
the  current  may  be  watched  as  the 
regulating  coil  is  moved  along  the 
core.  The  device  can  be  connected 
to  any  lamp  socket. 


Electrical  Reduction  Apparatus. 

(No.  1,305,439,  issued  to  William  E. 
Brcnnan.) 
Those  having  a  corpulent  form, 
whether  male  or  female,  will  be  in- 
terested in  this  reducing  apparatus 
invented  by  Mr.  Brcnnan.  One  of 
the  principal  features  of  this  appa- 
ratus lies  in  the  use  of  an  electric 
heating  cell  at  the  base  of  the  struc- 
ture,  in   order  to  give  the  person 


WW 


under  treatment  a  considerable  rise- 
in  temperature  while  applying  the 
massaging  action  by  means  of  ro- 
tating wooden  bars,  shown  in  the 
illustration.  As  the  inventor  points 
out,  any  treatment  of  this  nature  for 
reducing  the  size  or  weight  of  a  per- 
son is  much  more  effective,  and  the 
results  are  more  quickly  and  easily 
obtained,  where  the  body  is  heated 
as  well  as  massaged. 


Improved  Tungsten  Lamp. 

(No.  1,306,259,  issued  to  Frederick 
G.  Keyes. ) 
An  improved  design  for  tungsten 
lamps  of  high  candlepower  and  suit- 
able for  operation  on  low  voltage 
and  high  ampereage,  in  contradistinc- 
tion to  the  usual  form  of  high-volt- 
age lamp.  One  of  the  features  of 
this  lamp  resides  in  the  mode  of  se- 
curing proper  sealing  of  the  lead 
wires  and  the  anchors  supporting  the 
tungsten  filament,  which  in  the  pres- 
ent invention  is  made  in  the  form  of 


a  spiral.  The  spiral  filament  is  at- 
tached at  its  end  to  two  lead  wires 
made  of  copper  sheathed  with  iron, 
the  copper  being  utilized  for  its  good 
conducting  qualities,  and  the  iron 
being  employed  for  its  rigidity,  to 
prevent  bending  or  distortion  of  the 
copper  wire  under  the  influence  of 
the  i  high  temperature  developed 
within    the  globe. 
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WITH-5>eAMATEUR  S 


Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best- arrangement  and  efficiency  of  the  appa- 
ratus. To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos  pre- 
ferred to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  "Honorable  Mention."  Address  the  Editor,  "With  the 
Amateurs"  Dept.     


The  Editors  desire  to  call  to  the  attention  of  all  owners  of  "Electrical  and  Chemical  Laboratories"  the  fact  that 
hereafter  the  MONTHLY  PRIZE  WILL  BE  $5.00  CASH,  instead  of  $3,00.  ALSO  $2.00  CASH  WILL  BE  PAID  TO 
EACH  "HONORABLE  MENTION"  ENTRY  PUBLISHT.  We  have  not  received  any  "Laboratory  Photographs"  of 
late.  So  "go  to  it"  and  send  us  your  photo,  together  with  that  of  your  laboratory.  If  they  are  particularly  good 
we  may  list  some  new  and  bigger  prizes.  So  get  busy,  Boys!!!  It's  up  to  you.  Here's  a  way  to  earn  some  greatly 
wanted    laboratory    apparatus    at   no    cost    whatever.       Don't  be  afraid  to  send  in  too  many  photos,  Boys. 

HONORABLE  MENTION— THEODORE  FREDRICK 
$2.00  PRIZE  PAID  EACH  "HONORABLE  MENTION  " 

HEREWITH  I  present  four  pictures  of  my  chemical  labora- 
tory, which  is  very  complete,  containing  all  apparatus  used 
in  general  chemistry.  I  spend  a  great  deal  of  my  time  in 
qualitative  analysis  including  analysis  of  foodstuffs,  and  most 
everything  else.  My  laboratory  contains  an  electrical  rectifier  which 
I  have  constructed  from  an  article  publisht  in  the  Electrical  Ex- 
perimenter. _  I  use  this  in  working  experiments  in  electrolysis, 
such  as  making  potassium  chlorat,  sodium  hydroxid,  etc.  I  have 
constructed  an  electric  furnace  with  which  I  perform  experiments 
in  making  alloys  and  castings.  My  chemicals  number  about  two 
hundred  atid  fifty,  including  salts  of  most  of  the  metals,  and  I 
have  about  one  hundred  and  seventy-five  pieces  of  apparatus.  I 
have  also  constructed  a  large  Oudin  coil,  the  top  of  which  can  be 
seen  under  one  of  the  tables.  I  have  performed  a  great  many 
interesting  experiments  in  high  frequency  such  as  described  in  this 
magazine. — Theodore  Fredrick,  924  Chicago  Avenue,  Evanston,  111. 


THIS  MONTH'S  $5.00  PRIZE  WINNER- 
STANLEY  C.  REED 

HEREWITH  are  three  photographs  of  my  electrical  laboratory. 
I  am  sixteen  years  of  age  and  have  had  my  laboratory  two 
years.    I  have  a  6-volt  storage  battery,  two  Tesla  coils,  spark 
coils,  a  dynamo  and  a  number  of  small  motors. 

I  have  a  fairly  complete  wireless  "Demonstrating  Set"  with 
seven-foot  aerials,  about  ten  feet  apart.  The  receiving  set  consists 
of  a  coherer  outfit  and  a  detector  set  with  a  75  ohm  receiver. 

I  find  the  study  of  magnetism  very  interesting.  I  have  made 
many  magnets,  compasses,  galvanoscopes,  galvanometers  and  simi- 
lar instruments.  Also  my  laboratory  contains  a  chemical  depart- 
ment in  which  I  test  soils,  water,  and  perform  other  interesting 
experiments.  In  my  experimental  work  I  am  guided  by  a  library 
of  thirty-five  scientific  books  and  the  Electrical  Experimenter. — 
Stanley  C.  Reed,  Lennon,  Mich. 
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'M  sure  glad  that  station  is  up  and 
going,"  remarked  Stokes  as  we 
motored  in  from  the  power  plant 
site. 

"I  saw  a  bunch  of  stuff  in  the 
cement  houses,"  put  in  Punk,  "but  I'll  be 
flopped  if  I  can  make  it  all  out." 

"It's  more  or  less  a  long  story,"  returned 
Jazz  Stokes,  "but  I'll  make  it  short  as  pos- 
sible and  still  get  you  birds  out  of  the 
dark  on  the  subject. 


We  All  Know  that  Tommy  Edison  Lost  a 
Lot  of  Sleep  Fiddling  Around  Over  a  New 
Kind  of  Illumination — the  Electric  Light.  We 
Used  Direct  Current  then  But  Nick  Tesla 
Stept  in  and  Gave  us  "Altering" — Excuse  us 
— Alternating  Current. 


"We  all  know  that  Tommy  Edison  lost 
a  lot  of  sleep  fiddling  around  over  a  new 
kind  of  illumination — the  electric  light — 
back  some  years  ago.  Well,  the  next  thing 
to  do  was  to  make  it  possible  for  the 
neighbors  to  have  the  product  of  his  per- 
spiration and  inspiration,  so  he  sticks  up 
the  primitive  central  station  in  the  Knicker- 
bocker Burg.  The  result  is  that  one  thing 
leads  to  another  and  now  we  have  'em  all 
over  the  sphere. 

"Back  in  the  old  days  they  used  direct 
current.  Then  it  was  that  Nick  Tesla  steps 
in  and  gets  disgusted  with  the  layout,  kicks 
out  the  old  stuff  and  pulls  a  new  one  on  us. 
The  stunt  takes  the  form  of  alternating 
current.  Nick  gets  his  visionation  work- 
ing and  pictures  to  himself — O,  well,  any- 
way he  constructs  a  generator  that  fools 
the  polarity  indicator,  and  makes  it  pos- 
sible for  the  generator  to  be  farther  away 
from  the  consumer  and  yet  not  have  to 
strain  itself  to  get  the  juice  to  the  destina- 
tion." 

"How  is  all  this?"  asked  Bender. 

"It's  this  way,"  said  Stokes,  "this  alter- 
nating current  stuff  was  a  new  one  on  the 
public.  The  armature  in  the  generator 
passes  thru  consecutively  opposite  mag- 
netic fields  and  the  current  therefore  goes 
shooting  one  way,  croaks,  and  goes  flop- 
ping back  the  other  way.  The  speed  and 
number  of  poles  has  to  do  with  the  fre- 
quency of  the  current. 

"Here  we  put  Mike  Faraday's  induction 
stuff  to  some  real  use.  Mike  found  that 
if  a  current  be  made  to  pass  thru  (or  over, 
which  way  he  had  it)  a  wire  and  another 
wire  be  placed  parallel,  a  sort  of  sympa- 
thetic flow  will  present  itself  in  the  second 
wire ;  in  the  other  direction.  By  winding 
many  layers  of  wire  around  an  iron  core — 
for  the  iron  core  makes  an  easier  path 
for  the  magnetic  flux ;  the  inductive  flow 
is  resultant  from  the  induced  magnetic  field 
set  up  by  the  primary  current — of  both 
wires  the  result  is  found  to  be  better  than 
to  lay  the  wires  stretched  out  straight. 
It  can  be  easily  seen  that  the  more  con- 
centrated flux  would  act  more  efficiently 
than  the  sparse  flux  that  would  course 
around  the  extended  wires. 

"It  was  found  also  that  if  the  secondary 
be  wound  with  smaller  wire — more  wire 


Tlhe  i%Jtteiraifiig|  off  ftlhe 

being  used  to  make  up  the  mass — that  the 
voltage  would  be  higher  in  the  secondary. 
If  the  secondary  be  wound  with  larger 
wire  the  effect  was  found  to  be  opposite. 
All  this  stuff  worked  out  mathematically 
to  a  jot." 

"That  all  sounds  like  real  spiel,"  sang 
out  Bender.  "But  how  is  it  that  if  the 
alternating  current  flops  back  and  forth 
from  positive  to  negative  so  many  times 
a  second,  as  you  say  it  does,  that  we  do 
not  perceive  any  flicker  in  the  incandescent 
gas  bottles,  better  known  as  incandescent 
lamps  ?" 

"Well,  as  I  was  going  to  say,"  continued 
Stokes,  "several  important  things  happen 
in  producing  radiant  light  from  an  incan- 
descent lamp  after  the  manner  of  Tommy 
Edison's  invention.  Probably  the  best  way 
to  understand  just  what  happens  in  the 
incandescent  lamp  and  why  you  do  not 
see  the  flicker  when  the  current  pulsation 
does  a  one-step,  and  changes  from  posi- 
tive to  negative  in  the  twinkling  of  an 
eye,  is  best  shown  by  a  drawing."  Stokes 
then  took  a  pencil  and  pad  from  his  pocket 
and  continued:  "Here  on  the  right  we 
have  an  undulating  line  known  as  a  sine 
wave  curve,  and  which  represents  the  rise 
and  fall  of  a  single  phase  alternating  cur- 
rent thru  two  alternations,  or  one  cycle. 
The  current  at  a  given  instant  starts  from 
zero  and  rises  to  50  volts,  then  100  volts 
or  110,  whatever  it  may  be,  maximum  posi- 
tive value ;  immediately  afterward  the 
positive  current  impulse  starts  down  hill 
toward  zero  again,  doing  it  very  smoothly, 
yet  with  great  speed.  The  juice  makes  a 
complete  rise  and  fall  thru  one  alternation 
or  one-half  cycle,  in  l/120th  of  a  second. 
Then  it  passes  thru  the  dead  or  no-current 
point,  also  called  the  zero  point, 
and  starts  to  increase  in  strength.  ONE 
but  in  the  negative  (opposite)  di-  ^cyCLe"^ 
rection.  These  negative  current  qq  0f 
pulses,  running  thru  l/120th  sec-  ffose  every 
ond,  pass  thru  the  successive  rise  ^eco',c' 
and  fall  potentials  as  you  will 
see,  reaching  the  end  once  more- — this  is 
called  one  cycle  by  electricians.  A  cycle 
comprises  two  alternations,  or  a  com- 
plete reversal  from  positive  to  nega- 
tive. By  drawing  the  various  degrees  of 
illumination  in  the  incandescent  lamp  at 
different  stages  thru  the  cycle,  you  will 
at  once  see  how  the  filament  rises  from 
a  dark  condition  at  the  start  of  a  given 
cycle,  increases  in  temperature  and  lumin- 
osity as  the  voltage  increases  thru  the 
positive  alternation,  and  finally  becomes 
dark  again  as  the  current  passes  thru  the 
first  zero  point.  As  the  negative  alterna- 
tion starts  to  increase  in  potential  in  the 
next  l/120th  second,  the  filament  tempera- 
ture again  rises  to  a  maximum  with  a 
consequent  full  luminosity,  and  then  falls 
thru  successive  stages  of  brilliance  until 
it  becomes  dark  once  more,  as  the  cur- 
rent passes  thru  the  second  zero  point  at 
the  end  of  a  cycle.  This  action  keeps  up 
repeatedly." 

"Yes,  that  is  all  very  fine,"  interrupted 
Bender,  "but  I  don't  understand  yet,  why 
it  is  that  we  do  not  see  the  lamp  passing 
thru  the  dark  periods  in  the  cycles.  One 
one-hundred  twentieth  second  is  not  very 
fast,  and  the  human  eye  is  supposed  to  be 
one  of  the  most  wonderful  high  speed 
mechanisms  in  all  Nature." 

"I  was  coming  to  that,"  bawled  Stokes, 
"if  you  would  have  allowed  me  another 
minute  to  catch  my  breath.    Apparently  you 


have  forgotten  some  of  your  physics.  Ben- 
der, and  on  second  thought  you  undoubt- 
edly will  agree  with  me,  if  you  will  stop 
to  remember  that  due  to  the  retention  of 
the  'image'  on  the  rod  and  cone  layer 
of  the  light  sensitive  portion  of  the  eye, 
there  is  a  peculiar  action  which  takes  place, 
causing  the  image  thrown  on  this  element 
of  the  eye  to  be  retained  for  a  short  but 
quite  appreciable  period.  Thus  it  is  that 
{Continued  on  page  +44) 
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How  an  Incandescent  Lamp  Lights  Up  and 
Passes  Thru  the  Half  Cycle  "Dark"  Periods 
When  Supplied  with  "Alternating  Current." 
The  "Dark"  Periods  Are  so  Short  in  Time 
"Duration"  that  the  Eye  Does  Not  Notic 
Any  Flicker. 
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4.  If  a  qu 
research  work 
are  answered. 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addiest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

ick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
or  intricate  calculations  a  special  rate  will  be  charged.    Correspondents  will  be  informed  as  to  the  fee  before  such  questions 


WHAT  IS  A  POLYPHASE 
CURRENT? 

(1020)  Paul  W.  Meradith.  Delavan, 
111.,  asks  :— 

Q.  1.    What  is  a  polyphase  current? 


Phase  1 


Phase  2 


Phase  1 


Two  Phase  Current 


Phase  2       Phase  3 

-c   v 


Three  Ptiose  Current 


Graphic  Curves  Showing  Difference  Between 
Two  and  Three  Phase  Currents.  A  Polyphase 
Current  is  One  Comprising  three  or  More 
Alternating  Currents,  Spaced  Apart  on  the 
Time  Axis  in  a  Regular  and  Definite  Ratio, 
Such  as  Here  Illustrated. 

A.  1.  We  must  say  that  this  is  a  very 
broad  subject.  You  will  do  very  well  to 
consult  your  library  and  look  up  some 
good  works  on  A.C.  current.  A  very 
simple  explanation,  and  one  which  you 
can  readily  understand  is  given  in  the  book 
entitled,  "Alternating  Currents — Theory, 
Practice  and  Diagrams,"  by  Horstmann  & 
Tousley ;  also  another  very  excellent  work 
is  that  entitled  "Alternating  Currents,"  by 
Branch. 

We  give  you  herewith  illustration  show- 
ing  the  relation  of  the  three  distinct  cur- 
rents making  up  a  three-phase  polyphase 
system.  The  three-phase  current  may  be 
transmitted  by  six  wires  or  three  wires, 
this  system  being  the  usual  one  in  every- 
day practise.  A  polyphase  current  is  one 
composed  of  two  or  more  distinct,  single- 
phase  currents  co-acting  in  a  circuit  in  a 
certain  particular  relation  to  each  other. 
In  a  two-phase  system  there  are  two  alter- 
nating currents  generated  in  two  distinct 
windings  in  the  alternating-current  dy- 
namo; one  of  these  currents  is  90  de- 
grees ahead  of  the  other.  In  a  three-phase 
system  there  are,  as  the  graph  herewith 
shows,  three  separate  alternating  currents 
generated  in  three  distinct  windings  on  the 
rotor  or  stator,  as  the  case  may  be,  of  the 
alternator,  and  each  of  these  currents  is 
120  degrees  ahead  of  the  other.  When  one 
of  these  polyphase  currents  enters  the 
windings  of  an  A.C.  motor,  it  sets  up  a 
rotating  magnetic  field  of  constantly  chang- 
ing polarity,  as  may  readily  be  imagined, 
and  this  drags  around  the  rotor,  due  to 
the  fact  that  north  and  south  magnet  poles 
are  induced  in  the  iron  poles  of  the  rotor, 
which  are  repelled  and  attracted  by  the 
suddenly  changing  north  and  south  mag- 
netic poles  of  the  stator  in  exactly  the  same 
manner  as  in  a  direct-current  motor. 


Your  understanding  on  the  subject  of 
D.C.  motors  most  probably  makes  clear 
the  fact  that  if  it  were  not  for  the  com- 
mutator and  brushes  connected  with  the 
armature  or  rotor  circuit  of  the  D.C.  motor, 
that  it  could  never  rotate,  and  the  sole 
function  of  the  commutator  and  brushes 
on  such  a  machine  is  to  suddenly  change 
the  polarity  of  the  magnetic  poles  or  fields 
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WANTED  !!  ! 

"ODD  PHOTOS"  AT  $1.00  EACH. 

Here's  what  we'  want !  What  have  you  got? 

ELECTRICAL  PHOTOS— 

New  photos  of  Lightning;  new  and 
unusual  Electrical  Apparatus  and 
Machinery;  Electric  Signs;  Electric 
Autos;  Electric  Clocks. 

SCIENTIFIC  PHOTOS— 

New  Scientific  Apparatus ;  Results; 
Effects;  Motion  Pictures;  Stunts. 

OPTICAL  PHOTOS— 

Peculiar  stunts  obtained  with  vari- 
ous lens  arrangements;  odd  film  ef- 
fects caused  by  unusual  conditions ; 
novel  micro-photographic  subjects. 

ASTRONOMICAL  PHOTOS— 

Neiv  eclipse  photos;  star  and  moon 
effects  caught  by  the  camera; 
comets;  shooting  stars;  progressive 
moon  studies;  moon  and  star 
photos. 

FREAK  PHOTOS— 

Odd  double  and  triple  exposure  ef- 
fects; novel  and  striking  effects  due 
to  unusual  exposures. 

MECHANICAL  PHOTOS— 

Electrical  and  Mechanical  apparatus 
of  unusual  news  interest. 

RADIO  PHOTOS— 

Neiv  stations,  both  commercial,  gov- 
ernment, and  private.  Oivners  of 
private  or  amateur  stations  ivill  find 
a  special  contest  for  these  photos 
on    another    page    of    this  issue. 

And  dont  send  us  plate  or  film  "nega- 
tives" ;  send  unmounted  or  mounted 
"prints",  preferably  a  light  and  dark- 
one.  Enclose  stamps  if  photos  are 
to  be  returned  and  place  a  piece  of 
cardboard  in  the  envelope  ivith 
them  to  pre.  ant  mutilation. 
Address    photos    to — Editor  "Odd 

Photos",  Electrical  Experimenter,  233 

Fulton  Street,  New  York  City. 
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surrounding  the  armature,  as  these  poles 
approach  the  respective  north  and  south 
poles  of  the  stationary  field. 


ONE-INCH  SPARK  COIL. 

(1021)    D   Brothers,    East  Lynn, 

Mass.,  writes  : — 

Q.  1.  Asking  for  data  on  spark  coil 
and  underground  antennae. 

A.  1.    Regarding    data    which    you  re- 


quest on  underground  wireless,  we  would 
refer  you  to  the  June  1919  issue  of  the 
Electrical  Experimenter  wherein  you  will 
lind  a  special  article  by  H.  W.  Secor. 

For  size  of  coil  which  you  wish  to  use 
with  four  cells  of  dry  battery,  we  recom- 
mend the  following : — 

Core  about  8  incites  long,  1  inch  in 
diameter,  properly  insulated  with  a  fibre 
tube  having  about  two  to  three  layers  of 
No.  14  D.C.C.  magnet  wire  wound  on  same. 
Over  these  two  or  three  layers  of  empire 
cloth  and  another  insulating  tube  on  top  of 
this,  wind  about  No.  38  S.C.C.  magnet 
wire  so  as  to  make  the  coil  about  4  inches 
in  diameter  when  complete.  The  coil  when 
operated  will  give  about  1  inch  spark. 

For  information  on  the  construction  of 
spark  coils,  we  would  recommend  a  very 
excellent  book,  namely:  "Design  and  Con- 
struction of  Induction  Coils,"  by  Collins, 
$3.25  prepaid. 


CONSTANT  POTENTIAL  TESTING 
CURRENT 

(1022))  Oliver  V.  Austin,  Ellisville, 
Miss.,  wants  to  know  : — 

Q.  1.  How  can  I  obtain  an  absolutely 
constant  testing  current  from  a  storage  bat- 
tery ? 

A.  1.  W  ould  say  that  there  is  no  ordinary 
method  available,  to  our  best  knowledge, 
for  maintaining  a  constant  potential  from 
such  a  source,  except  b\r  means  of  a  rheo- 
stat in  the  circuit,  and  also  by  the  provis- 
ion of  a  so-called  end-cell  switch. 

An  end-cell  switch  is  a  multi-point 
switch,  connected  at  the  end  of  the  series 
of  cells,  and  so  arranged  that  as  the  voltage 
falls  from  the  battery  that  other  cells  one 
by  one  can  be  switched  in  the  circuit,  and 
then  the  final  graduations  of  potential  are 
compensated  for  by  means  of  a  finely  ad- 
justable rheostat  connected  in  series  with 
the  battery,  as  here  illustrated. 


~To  test  circuit 


Rheostat 


End '  ce// switch - 


Storage  Cells- 
end  cells 


Method  of  Obtaining  Constant  Potential  Cur- 
rent from  a  Storage  Battery  by  Means  of  an 
End  Cell  Switch. 


September,  1919 


437 


Whtj  Electrical  Workers 
Are  Needed. 


of  waiting  days  for  what  the  telegraph 
does  in  a  few  minutes — 

of  no  automobiles  or  moving  picture 
shows — 


What  Electricity 
Offers  You 


Consider  for  a  moment  what  part  electricity  plays  in 
every-day  life,  in  the  comfort,  convenience,  pleasure  and  even 
health  of  the  whole  civilized  world. 

Think  of  having  to  ride  in  horse 
cars  again — 

of  writing  a  letter  every  time 
yoa  now  phone — 

Electricity  takes  millions  to  and  from  work.   Without  it  the 

automobile  and  airplane  would  be  impossible  —  the  telephone  and  telegraph 
would  be  useless.  All  the  civilized  world  relies  on  it  for  light,  heat,  transpor- 
tation and  communication.  In  a  thousand  ways  electricity  is  used  in  factories, 
offices  and  in  the  homes. 

Electricity  is  almost  as  essential  as  the  air  we  breathe.  Busi- 
ness would  be  almost  at  a  standstill  if  deprived  of  its  energy. 

To  say  that  electricity  is  still 

in  its  infancy  is  no  exaggeration.  Every 
day  brings  into  practical  use  some  new 
method  of  controlling  it,  some  new  de- 
vice or  appliance  for  using  it.  In  in- 
dustrial work  there  are  still  scores  of 
operations  where  electricity  will  be 
utilized  sooner  or  later.  The  day  is 
coming  when  the  railroads  will  entirely 
replace  steam  with  electricity.  Doctors, 
dentists  and  scientists  are  only  begin- 
ning to  realize  the  possibilities  af  elec- 
trical energy. 

These  facts  merely  touch  the 

high  spots,  yet  they  prove  beyond  a 
doubt  that  electricity  plays  a  vital  part 
in  business,  in  our  individual  lives,  and 
that  there  is  unlimited  scope  for  those 
who  make  electricity  their  life  work. 

The  electrical  worker  provides 

other  men  light  to  work  by,  the  tele- 
phone and  telegraph  to  convey  their 
orders,  the  power  to  run  their  machines 
and  transport  their  goods.    He  sup- 
plies power  in  the  homes  to  operate 
washing  machines,  vacuum  cleaners; 
for  ironing,  heating  and  ventilating.  In 
short,  it  is  the  electrical  worker  who  makes 
it  possible  for  the  world  to  live  more  com- 
fortably, to  enjoy  more  pleasures  and  to 
do  a  bigger,  more  profitable  business. 

Try  to  realize  just  what 

would  mean  if  the  world  were 
deprived  of  this  wonderful  energy 
and  you  will  have  a  better  idea 
of  its  importance  and  under- 
stand why  the  electrical 
worker  is  always 
needed. 


Once  you  have  mastered 

the  A-B-C  of  electricity  you 
are  confronted  with  un- 
limited opportunities  for 
advancement.  You  can 
specialize  in  extending  and  perfecting  the 
wonders  already  accomplished  in  the  field. 
You  may  take  up  those  branches  of  electrical 
and  mechanical  work  which  cover  the  de- 
sign and  manufacture  of  electrical  apparatus 
or  start  in  to  qualify  for  a  well-paid  position 
in  the  designing,  construction,  operating  or 
consulting  branches  of  the  electrical  engi- 
neering profession,  and  to  fit  yourself  eventu- 
ally for  a  position  as  Distribution,  Operating, 
Testing,  Erecting  or  Designing  Engineer. 

In  the  automobile,  airplane,  tele- 
phone and  telegraph  lines  there  is  also  great 
scope  for  the  trained  electrician.  Many  won- 
ders of  electricity  have  yet  to  be  unfolded — 
its  uses  multiplied — arid  opportunities  still 
greater  for  those  who  can  qualify. 

With  all  these  indisputable 

facts — things  you  absolutely  know 
to  be  true — can  you  doubt  for  a 
moment  that  in  choosing  elec- 
tricity  for  your  lifework 
you  are  making  a  wise 
choice? 


How  You  Can 

Qualify 

You  don't  have  to  interfere 

with  your  present  work  while  qual- 
ifying for  a  good  electrical  position. 
The  American  School  can  give  you 
just  the  training  you  need  in  your 
SPARE  TIME.  Our  electrical 
courses  have  been  specially  pre- 
pared for  home  study — are  written 
so  you  can  understand  everything 
quickly — and  from  your  first  lesson 
until  you  get  your  Diploma  expert 
instructors  coach  you.  Our  train- 
ing will  enable  you  to  get  into  the 
game  RIGHT. 

Read  This 
Guarantee 
-Then  Act 

"We  guarantee  at  any  time 

during  the  first  year  of  your  enroll- 
ment to  refund  the  entire  amount 
paid  if,  immediately  upon  the  com- 
pletion of  ten  examinations,  you 
notify  the  School  that  you  are  not 
satisfied  with  your  course." 

A  NERICAN  SCHOOL  / 

OF  CORRESPONDENCE 

Dept.  G  266 


TRAINING -THE  KEY  TO  SUCCESS 


^  Please  send  me  booklet  and  K 
tell  me  how  I  can  fit  myself  » 
for  the  position  marked  X 


Electrical  Engineer 
Electric  Light  and  Tower 

Superintendent 
Hydroelectric  Engineer 
Wireless  Operator 
Mechanical  Engineer 
Heating  and  Ventilating 

Engineer 
Sanitary  Engineer 
Master  Plumber 
Civil  Engineer 
Structural  Engineer 
Western  Union  Course 
Telephone  Engineer 
Draftsman  and  Designer 
Automobile  Engineer 


.  .Automobile  Repairman 
.  .Airplane  Mechanic 
.  .  High  School  Course 
.  .  Architect 
.  .Building  Contractor 
.  .  Lawyer 

.  .  Business  Manager 
.  .  Certified  Pub.  Acc'nt. 
.  .Accountant  and  Auditor 
.  .  Bookkeeper 
.  .Gen'l  Education  Course 
.  .  Com.  School  Branches 
.  .Fire  Insurance  Adjuster 
.  .Shop  Superintendent 
.  .  Steam  Engineer 
.  .  Stenographer 
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BMtcKes 

s  dowGiry: 

1etvMonfhs*CreW\ 

SEND  NO  MONEY 

According  to  our  simple,  easy  payment  plan, 
we  will  send  you  any  Diamond  for  your  exami- 
nation, express  prepaid.  It'  satisfied,  pay  1/5 
Of  the  purchase  price  and  keep  it ;  balance  divid- 
ed into  10  eaual  monthly  payments. 


SWEET  Diamonds  aro  superior  in  quality, 

distinctive  in  beauty,  perfect  in  cut — gorgeous 
bursts  of  radiant  splendor.  Can  be  exchanged  at 
a  yearly  increased  value  of  IVzfo.  Ask  us  about 
this  Profit-Sharing  Exchange  Plan  and  for 
IOUK  catalog,  No.  579P— IT'S  FREE. 


y  v     :TH  t  HOUSE  OF  QU  ALlTy"* 

tW-SWEET&C©. 

2-^11  A I DE  H  !IAN  E  f  NEWARK 


$1362 


BUYS  THE  MATERIAL 
TO  BUILD  THIS  HOME 


=  Improved  Sensibly.  Cut-to-Fit. 

|  Approved  by  Carpenters. 

|  When  You  Build  "THE  HAR- 

|  RIS  WAY"  you  build  to  stay, 

g  Exclusive  cutting  and  bundling  fea- 

=  tures — special  advantages  for  the 

|  careful  Home  Builder.  It  is  the  best, 

=  safest  and  most  sensible  way  to 

=  build  your  ideal  home  right,  wlth- 

|  out  the  waste  of  a  single  penny. 

|  LOW  PRICE  STILL  IN  FORCE 

|  If  you  are  needing  a  house, either  for  h, 

3  investment  or  for  a  home,  write  us. 

$10,000  FREE  Plan  Book 


Wy,  Write  today  for  our  beautiful  $10.<W0 
%  HARRIS  HOME  PLAN  BOOK^ 
•%>  now  ready.    100  Designs,  with  s 
\  floor  plans,  prices,  etc.;  ex-  Your 
•%  plains    how  we  save  protection 
Get  our  %  26  to  33  1-3%  on  fln- 

FREE  Blue       %  ished  cost. 
Print  Plan  offer   %     Write  # 

HARRIS  BROS.  CO. 


— Every  sale 
iron  clad 
guaranteed 


0ept.CX-412.Chicago 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiniiiiiiiiiiiiiilllD 


SLIGHTLY  USED 
STANDARD  MAKE 


TIRES 


Size  New  Tube 
30x3  ..$1.85..: 
30x3y2..  2.00.. 
31x3%.. 
32x3%..  2.25. . 
31x4  ..  2.75.. 
32x4  ..  2.40.. 
34x4  ..  2.70.. 
34x4y3..  2.85.. 


Price 
I  4.50 
5.00 
5.50 
6.00 
6.50 
7.50 
8.50 
10.00 


Size   New  Tube 
35x4%.  .$3.00 
36x4%..  3.50.. 
35x5    . . 
36x5    . . 
37x5    . . 

Special — Brand 

32x3%,  Cord 


Price 
$10 .25 
10.50 
11.00 
11.50 
12.00 

New 

$12.25 


Order  now.    Shipment  made  the  same  day. 
$1  deposit  required  with  each  tire  order, 
balance   C.   O.   D.,   subject  to   your  examination. 
Specify  whether  you  desire  to  have  clincher  or 
straight  side  tire. 

Special  cash  discount  of  5  per  cent  if  full  amount 
accompanies  order. 

CENTRAL  TIRE  &  VULCANIZING  CO., 

2309  S.  STATE  ST.,       Dept.  E.  E.  CHICAGO 


By  Samuel  D.  Cohen 

(Continued  from  page  423) 


favor  with  all  users  of  reamers.  The  ec- 
centrically relieved  reamer  is  purely  a  fin- 
ishing reamer,  and  cannot  be  used  with  ad- 
vantage to  remove  any  considerable  amount 
of  metal.  When  hand  reamers  are  used 
merely  for  the  purpose  of  removing  stock, 
or  simply  for  enlarging  holes,  the  flat  relief 
will  undoubtedly  prove  to  be  superior  to 
the  eccentric.  The  primary  use  of  straight 
hand  reamers,  however,  is  for  producing 
holes  true  to  size  and  smoothly  finished, 
removing  meanwhile  but  a  small  amount  of 
stock.  For  this  purpose  nothing  excels  the 
eccentric  relief.  That  there  are  a  number 
of  different  classes  of  reliefs  required, 
according  to  the  use  to  be  made  of  the 
reamer,  is  best  proved  by  the  fact  that 
while  some  manufacturers  of  tools  relieve 
their  reamers  eccentrically,  intending  them 
to  be  used  as  finishing  reamers,  some  of 
their  customers  place  them  in  a  grinding 
machine  and  replace  the  eccentric  relief 
with  a  flat  one,  because  they  find  this  relief 
better  for  their  purpose,  viz.,  simply  en- 
larging holes  irrespective  of  the  highest 
requirements  of  accuracy  and  smoothness. 

A  regular  cutter  and  reamer  grinder  is 
often  used  for  grinding  reamer  teeth.  See 
Fig.  5.  Another  method  is  to  utilize  an 
electric  grinder  held  in  the  tool  post  of  a 


lathe,  while  the  reamer  is  held  between  the 
lathe  centers.  The  most  economical  and 
best  results  are  obtained  when  using  a 
grinding  machine,  made  for  this  purpose. 
The  sharpening  or  backing  off  of  reamers 
in  a  lathe  is  unsatisfactory  and  should 
never  be  resorted  to  unless  no  other  means 
are  at  hand.  Sometimes  it  happens  that  a 
large  reamer  must  be  sharpened,  the  diam- 
eter of  which  is  either  too  long  or  too 
short  for  the  capacity  of  a  grinder.  In  such 
a  case  the  electric  grinder  used  in  a  lathe 
will  prove  satisfactory.  Of  course,  from 
the  experimenter's  point  of  view,  the  only 
means  at  hand  for  him  to  grind  his  reamers 
will  be  the  lathe  and  electric  grinder. 

The  amount  of  clearance  that  a  reamer 
tooth  should  have  depends  largely  upon 
the  class  of  reamer  and  its  size.  A  suitable 
clearance  for  reamer  teeth,  exprest  in  de- 
grees (the  face  of  the  tooth  being  radial), 
is  not  a  fixt  number,  but  varies  for  differ- 
ent diameters,  and  the  smaller  the  reamer 
the  greater  the  angle  of  clearance  should 
be.  Hence,  if  the  cutter  and  reamer  grinder 
are  set  to  grind  the  right  amount  of  clear- 
ance on  a  large  reamer,  a  smaller  reamer 
would  not  have  a  suitable  clearance  at  that 
setting. 

(To  be  continued) 


the 


tl 


amittii© 


(Continued  from  page  404) 


fying  audion  and  sending  outfit  he  has  been 
able  to  send  and  receive  a  distance  of  1,200 
miles  by  actual  test,  he  being  off  the  coast  of 
the  Azores  at  the  time,  communicating  with 
the  British  Air  Ministry  at  London.  The 
auxiliary  outfit  is  capable  of  sending  800 
miles.  In  addition  to  this  there  is  an 
ordinary  spark  coil  outfit,  utilizing  but  a 
small  amount  of  current,  which  has  cov- 
ered a  range  of  300  miles.  This  seems 
rather  unique,  inasmuch  as  it  is  seldom  that 
small  spark  coil  outfits  ever  cover  such  a 
great  distance.  But  according  to  Lieut. 
Durrant,  it  is  a  fact,  and  is  recorded  in  the 
ship's  "log."  In  addition  to  these  outfits 
there  is  a  "Wireless  Telephone"  instrument 
device,  which  can  be  connected  to  the 
auxiliary  wireless  outfit,  and  when  so  con- 
nected, forms  a  part  of  this  auxiliary  out- 
fit, by  means  of  which  wireless  telephonic 
communications  have  been  sent  and  received 
while  in  flight. 

In  back  of  the  Radio  Room  is  the  engine 
room  of  the  forward  gondola.  This,  like 
the  other  gondolas,  contains  a  high-powered 
gasoline  engine,  which,  however,  is  greatly 
geared  down,  the  power  of  each  motor  be- 
ing about  275  H.P.  An  oiler  and  a  me- 
chanic are  in  charge  of  these  engines  con- 
stantly, both  day  and  night.  Amidships  are 
two  gondolas,  each  of  them  containing  an 
engine  and  its  respective  propeller.  The 
rear  gondola  has  two  such  engines  geared 
to  a  single  propeller  so  that  either  one  or 
both  may  be  operated  at  the  same  time. 
Energy  for  electric  lights  is  derived  by 
special  dynamos  each  connected  to  an  en- 
gine; these  dynamos  furnish  the  light  for 
the  respective  gondolas,  and  are  connected 
in  such  a  way  as  to  allow  any  one  of  them 
to  furnish  the  electric  current  thruout  the 
entire  ship  if  necessary.  The  energy  for 
the  wireless  station  is  derived  from  the 
main  engine.  From  each  gondola  there  is 
an  aluminum  ladder  enclosed  in  a  fabric, 
which  leads  up  into  the  interior  of  the 
blimp.  These  ladders  connect  into  a  pas- 
sageway so  that  men  aboard  the  airship 
may  pass  from  one  gondola  into  another. 
In  the  center  of  the  airship  there  is  a  large 


room  20  feet  long  by  8  feet  wide,  in  which 
the  crew  eat,  their  meals  being  cooked  over 
the  exhaust  pipe  of  the  engines.  Strange 
as  it  may  seem  the  men  had  bacon  and  eggs 
for  breakfast  on  the  first  day  out,  cooked 
as  above  mentioned  on  the  exhaust  pipes 
of  the  engine.  This  shows  the  terrific 
amount  of  heat  that  these  engines,  because 
of  their  combustion,  furnish.  Hence  each 
engine  has  connected  with  it  a  very  elabo- 
rate system  of  radiators  in  order  to  cool 
it.  These  radiators  are  placed  above  the 
gondolas  as  shown  in  the  illustrations. 

In  the  center  of  the  ship  there  is  a  run- 
way covered  with  linoleum,  as  already  men- 
tioned, stretching  almost  thru  the  entire 
length  of  the  keel,  i.  e.,  about  600  feet 
long,  and  only  9  or  10  inches  wide,  which 
the  crew  use  for  exercising  and  for  pass- 
ing from  one  gondola  to  another.  Should 
one  member  attempt  to  pass  the  other, 
either  one  of  them  must  lean  against  the 
aluminum  frame-work  of  the  dirigible,  so 
as  to  allow  the  other  to  pass.  Should  they 
fail  to  do  this,  a  drop  of  about  8,000  feet 
into  the  briny  deep  would  result.  There  is 
plenty  of  room  to  walk  upright,  the  roofs 
of  the  gas  bags  above  being  about  12  feet 
from  the  runway.  The  gas  bags  are 
divided  into  eighteen  separate  envelopes, 
which  are  inflated  with  hydrogen,  nine  of 
these  being  equipt  with  automatic  valves  so 
that  expanding  gases  due  to  changes  in 
temperature  may  escape.  All  the  bags  are 
incidentally  equipt  with  gages,  which  regis- 
ter the  pressure  of  gas  and  are  inspected 
hourly.  The  hydrogen  bags  are  made  of 
calves'  intestines  (goldbeater's  skin).  There 
are  sixteen  gasoline  tanks  attached  to  the 
frame-work  on  either  side  of  the  runway, 
each  with  a  capacity  of  about  70  gallons, 
forming  a  total  weight  when  filled  of  about 
500  lbs.  There  are  forty-nine  of  these 
tanks  aboard  the  gondolas  and  thirty-two 
in  the  ship,  making  a  total  of  eighty-one, 
more  than  half  of  which  can  be  thrown 
overboard  to  lighten  the  craft  in  case  of 
emergency,  which  is  absolutely  necessary 
inasmuch  as  there  is  no  way  of  refilling  the 
(Continued  on  page  440) 
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Drawing  Outfit 

(No  Extra  Charge) 

Every  student  of  the  Chicago 
"Tech"  Home  Study  Course  in 
Draftsmanship  receives  this  draw- 
ing outfit — set  of  instruments  in 
case,  drawing  board,  T  square,  tri- 
angles, scale,  curve,  drawing  paper, 

pencils,  etc.  or  a  cash  credit  in  case  he 
already  has  an  outfit.  These  instruments 
are  of  the  same 
make  and  sizes  as 
used  by  high  sal- 
aried experts  in 
drafting  rooms  of 
factories,  shops, 
railroads,  etc.  You 
use  them  while 
learning  —  then 
take  them  right 
linto  your  practical 
(work. 


Be  a  Draftsma 

Raise  Yom  Income 


Get  into  this  paying  profession  and  have  positions  opened  to 
you  by  manufacturers,  architects,  railroads,  contractors — by 
every  kind  of  a  corporation  where  mechanical  design  and  con- 
struction are  carried  out.  Draftsmanship  puts  you  in  the  class 
of  specialists,  raises  you  above  the  crowd  of  job  hunters,  makes 
you  a  man  whose  services  are  needed. 

You  have  the  same  opportunity  to  get  the  training  that  other 
men  had  who  took  the  Chicago  "Tech"  Course  in  Draftsmanship 
and  are  now  drawing  large  salaries  and  holding  important,  re- 
sponsible positions.   You  also  can  learn  how  to  earn 

$25  to  $100  a  Week 

Not  enough  really  skilled  draftsmen  are  available  to  fill  the  places  open 
now.  All  you  need  is  training  to  be  prepared  to  answer  the  call  that  will 
mean  more  money  for  you.  Begin  your  training  without  delay.  Don't  waste 
time  waiting.  The  Chicago  "Tech"  experts  are  ready  today  to  give  you  the 
thorough,  practical  instruction  which  will  enable  you  to  step  into  the  drafting 
room  of  some  big  organization  prepared  to  do  the  kind  of  work  that  earns 
high  salaries  and  leads  to  advancement.  At  least  write.  Mail  the  coupon 
below  or  a  letter  stating  which  branch  specially  interests  you. 


Come  to  Chicago  "Tech" 

TRAIN  AT  HOME 


Chicago  "Tech"  has  its  stu- 
dents everywhere.  If  you 
can't  come  to  Chicago,  take  the 
Home  Study  course.  The  same 
professors  who  direct  the  resi- 
dent courses  will  teach  you  by 
mail.  You  will  have  their  per- 
sonal direction,  you  will  learn 
the  most  modern  methods — ■ 
all  this  while  holding  your 
present  job.  We  train  hun- 
dreds of  ambitious  men — and 
see  them  quickly  rise  to  suc- 
cess. You  therefore  need  not 
be  denied  this  technical  educa- 
tion. Sign  and  mail  the  cou- 
pon. 


Get  Practical  Training 
from  Practical  Men 

NO  TIME  PUT  IN  ON  NEEDLESS  STUDIES 

Enrollment  with  Chicago  "Tech"  means  getting  direct 
personal  instruction  from  men  who  for  years  have  planned 
and  directed  big  architectural  and  engineering  work  in  lead- 
ing cities.  They  have  weeded  out  useless  theories  and  need- 
less studies  and  will  give  you  the  kind  of  instruction  which 
will  enable  you  to  work  beside  the  most  experienced  men. 

That  is  one  reason  why  you  can  get  a  complete,  thorough 
technical  training  here  in  such  a  short  time.  Also  the  reason 
why  Chicago  "Tech"  men  are  in  such  great  demand.  They 
go  into  work  prepared  to  give  the  kind  of  service  wanted. 

This  is  the  training  you  are  offered  either  at  the  college 
or  by  mail.  And  this  is  the  time  to  enroll  when  there  is 
such  a  pressing  need  for  highly  trained  draftsmen.  Use 
your  spare  hours  to  fit  yourself  for  a  bigger  salary — a  more 
important  position.  Chicago  "Tech"  offers  you  the  oppor- 
tunity. WRITE. 

EASY  PAYMENTS 

Low  tuition  fees  and  easy  terms  of  payment.    Pay  as  you 

go  along.  Get  training  which  will  soon  repay  in  extra  earn- 
ings all  the  cost  of  the  course.  You  know  the  salaries  re- 
ceived by  skilled  technical  men  today.  Get  information  on 
the  opportunities  which  you  opened  wide  to  you  by  Chicago 
"Tech".  We  will  give  you  all  this  information  about  fees, 
terms,  etc.,  and  send  testimonials  from  Chicago  "Teen" 
graduates  on  how  they  have  profited  from  our  instruction, 
if  you  will  send  the  coupon. 


0 

I 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism — its  construc- 
tion, operation  and  REPAIR — taught  by  mail. 
You  train  directly  under  the  Chicago  "Tech" 
automobile  experts.  Learn  all  about  Principles 
of  the  Automobile,  all  about  Gas  Engines,  Power 
Plants.  Transmissions  Lubrication,  Cooling, 
Batteries,   Starting  and  Lighting  Systems,  etc. 

KNOW  HOW  TO   FIX  TROUBLES 

Most  complete  instruction  in  auto  repair  work. 
Equips  you  for  high  pay  or  to  start  a  business. 
Big  demand  for  trained  repair  men. 

Aeronautics 

Complete,  practical  instruction  in  Aeronautic 
Engineering.  Every  principle  made  clear.  Con- 
struction of  every  type  of  machine  fully  ex- 
plained. This  course  equips  you  for  expert  work. 
Get  the  catalog  and  information.    Send  coupon. 


Below  we  list  our  principal  courses 
in  Drafting  and  several  others.  Just 
mark  X  in  the  [  ]  to  show-  which 
course  interests  you  and  we  will  send 
catalog  and  information  about  that 
particular  subject.  If  in  doubt  about 
yourself,  tell  us  your  ambitions  and 
we  will  advise  you.  Sending  this 
coupon  may  mark  a  turning  point  in 
your  career.  May  lead  to  a  larger 
measure  of  success  than  you  have 
expected.  We  can  train  you  as  we 
have  trained  others.  Send  the  coupon 
today. 

CHICAGO   TECHNICAL  COLLEGE 

945  Chicago  "Tech"  Building,  Chicago 
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FREE 


Other  institutions  ask  you  to 
pay  first — and  then  to  find  out 
later  how  well  qualified  you  a 
for  this  profession.    We  send 
the  free  lesson  first  and  place 
you  under  no  obligation  at 
all.  Discover  your  qualifiea 
tions  before  you  pay  any- 
thing. And  see  for  yourself 
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CHICAGO  TECHNICAL  COLLEGE 

945  Chicago  "Tech"  Building,  Chicago 

Without  obligation  upon  me,  send  your  Catalog  on  subject  indicated 
below.    Also  FREE  Lesson  If  inquiry  is  on  Drafting  or  Plan  Reading. 

Mark  X  opposite  work  in  which  you  are  especially  interested. 


[  ]  Architectural  Drafting 
[  1  Machine  Drafting 
1  1  Electrical  Drafting 
[  ]  Structural  Drafting 
[  ]  Sheet  Metal  Drafting 
[  ]  Builders'  Course 


[  ]  Plan -Reading — Buildings 

[  ]  Plan-Reading — Shop  Men 

[  1  Estimating 

f  1  Surveying 

[  ]  Autos  and  Gas  Engines 

[  1  Aeronautics 
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AMAZING 

SUIT  OFFER! 


Tailored  to  Your  Measure 

Yes— a  real  $27.50  suit  cut  and  made  TO 
YOUR  INDIVIDUAL  MEASURE  —  tailored 
with  all  the  skill  and  style  that  only  the  best 
custom  tailors  can  give.  Price  only  $17.50. 
Finished  with  highest  grade  trimmings  and 
linings— the  kind  that  wear  and  give  satisfac- 
tion. A  special  proposition  to  introduce  to 
the  readers  of  this  magazine  the  wonderful 
values  offered  by  our  system  of  tailoring. 
Nothing  else  like  it— no  values  to  equal  it. 

Our  Plan  Saves  You  $10 

We  have  no  agents,  no  dealers,  no  traveling 
salesmen.  Our  catalog  is  our  only  representative. 
Our  plan  saves  $10  or  more  on  every  suit  and  gives 
you  real  individuality  in  your  dress.  A  wonderful 
selection  of  fancy  wool  worsteds,  cassimeres  and  all- 
wool  BLUE  SERGES,  AT  UNHEARD-OF  LOW 
PRICES. 

Send  only  $3.00  and  your  measurements,  with  cloth 
selection  made  from  our  catalog.  We  will  make  the 
suit  to  your  measurements  and  you  pay  balance  on 
arrival.  We  take  all  the  riskt  you  none,  for  this  is 
our  guarantee:  Complete  satisfaction  or  all  money 
refunded. 

Book  of  Styles 

and  Cloth  Samples 

Our  big,  new  Fall  and  Winter  Book  is  ready  for 
you — contains  samples  of  latest  woolens;  also  lowest 
prices  on  men's  hats,  shoes  and  furnishings.  It  is 
your  guide  to  correct  and  economical  clothes  buying. 
"Write,  mentioning  this  publication  so  we  can  identify 
this  special  offer. 

Bernard-Hewitt  &  Company 

424  South  Green  Street,    Desk  349.  Chicago,  III. 
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bags  with  hydrogen  while  at  sea.  There 
are  three  immense  drinking  water  tanks  and 
several  water  ballast  tanks  which  may  be 
opened  to  lighten  the  airship.  Everything 
inside  the  ship  is  balanced  to  perfection, 
tank  for  tank,  hammock  for  hammock,  and 
parachutes  and  life  belts  for  parachutes  and 
life  belts  on  either  side.  The  men  eat  and 
sleep  in  shifts.  They  sleep  in  hammocks 
made  of  Italian  hemp,  which  are  strung 
from  one  aluminum  strut  to  another ;  there 
are  ropes  to  tie  oneself  in  with.  There  are 
ten  of  these  hammocks,  three  forward,  three 
aft,  and  two  on  each  side  amidships.  Two 
aluminum  ladders  are  connected  with  the 
forward  and  rear  gondolas  leading  between 
the  hydrogen  balloonets  to  the  top  of  the 
dirigible,  where  a  cockpit  opens  to  the  ex- 
ternal atmosphere  by  means  of  which  the 
observer,  taking  care  not  to  attempt  to  stand 
on  the  roof  while  the  ship  is  in  motion, 
takes  a  "shot"  at  the  sun. 

No  leather  shoes  are  worn  by  any  of  the 
men  around  the  vessel  in  order  to  avoid 
jarring.  Nor  are  matches  allowed  inside 
the  envelope  at  all,  everyone  using  flash- 
lights equipt  with  miniature  electric  stor- 
age batteries.  Inside  the  ship  are  found 
some  of  the  comforts  of  home,  the  crew 
having  brought  two  phonographs  to  Amer- 
ica with  them  and  returning  with  a  third, 
presented  by  Mr.  Thomas  A.  Edison.  By 
jabbing  a  needle  into  Caruso,  they  heard 
him  yell  all  night.  In  other  words,  these 
phonographs  were  kept  going  constantly. 
Lieutenant  Durrant  asked  us  not  to  forget 
to  mention  the  mascot,  a  small  maltese  cat 
named  "Jazz,"  which  he  is  sure  brought 
them  luck  on  both  the  journey  to  America 
and  back  home  again. 

THE  AIRSHIP  IN  MOTION. 

The  ship  is  672  feet  long  and  150  feet 
beam  at  its  maximum  diameter.  The  lad- 
ders leading  to  the  top  are  approximately 
80  feet  high.  In  order  to  start  the  vessel, 
its  moorings  are  loosened,  after  which  the 
ship  swiftly  drifts  upward  to  about  8,000 
or  9,000  feet.  At  this  level  an  equilibrium 
is  establisht  and  the  engines  are  then 
started,  when  the  ship  proceeds  on  its 
course.  The  speed  of  the  vessel  is  approxi- 
mately 49  knots  per  hour  when  under  full 
swing  with  no  unfavorable  winds,  and  the 
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men  on  duty  remain  at  their  posts  for  about 
four  hours,  after  which  they  are  relieved 
by  another  section.  For  every  thousand 
feet  that  the  dirigible  ascends,  it  loses  l/30th 
of  its  volume  of  gas,  and  in  very  heavy 
foggy  weather  naturally  its  normal  position 
would  be  much  nearer  to  the  earth's  sur- 
face, due  to  the  fact  that  with  a  heavier 
atmosphere  it  would  not  be  as  buoyant. 

The  ocean  viewed  from  this  wonderful 
craft  appears  to  be  a  vast  blue  stretch  of 
prairie,  beautifully  streaked  with  green, 
which  is  visible  thru  the  rifts  in  the  clouds ; 
every  now  and  then  a  long  white  streak 
forms  and  rolls  along  rapidly.  Wave  mo- 
tion is  not  visible  at  all,  but  the  foam  turned 
up  by  the  wave  as  it  breaks  is  distinctly 
noted  as  the  white  line  of  which  we  have 
just  spoken.  On  preparing  to  land,  the 
hydrogen  is  not  allowed  to  escape,  as  so 
many  think.  The  blimp's  propellers  are 
kept  in  constant  motion  and  its  rudder  is 
tilted  so  as  to  make  a  nose  dive  at  about 
a  45  degree  angle.  Sweeping  around  the 
field  several  times  and  preparing  for  a  land- 
ing place,  the  vessel  comes  nearer  and 
nearer  to  the  ground.  When  all  is  ready 
a  heavy  cable  is  thrown  out  from  the  for- 
ward gondola  which  willing  hands  imme- 
diately grasp,  and  in  addition  to  this  some 
water  ballast  is  thrown  out,  giving  the 
landing  crew  a  nice  ducking. 

While  at  Mineola,  Long  Island,  the  air- 
ship was  anchored  to  huge  concrete  blocks, 
but  because  of  the  terrific  resistance  such 
a  large  body  offers  to  a  gust  of  wind,  it 
broke  loose  from  its  moorings,  a  large  hole 
being  torn  in  its  outside  envelope.  This 
w?as  repaired  in  short  order,  and  after  that 
the  balloon  was  held  under  control  by  a 
number  of  United  States  soldiers  who 
swung  the  balloon  like  a  weather  vane,  so 
that  it  continually  presented  a  streamline 
effect  and  never  broadside  to  the  wind.  In 
this  way  it  was  handled  for  the  rest  of  its 
stay  with  no  mishap. 

An  American  army  portable  electric  gen- 
erating station  furnished  electric  current 
for  the  searchlights  scattered  thruout  the 
field,  and  current  for  operating  the  electric 
gasoline  pumps  to  fill  the  tanks  in  the  R-34. 
This  outfit  represents  the  latest  army  type 
of  portable  generator,  giving  about.  110 
volts  and  125  amperes  direct  current. 
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By  Hereward  Carrington,  Ph.  D. 

(Continued  from  page  407) 


with  electricity,  and  of  such  a  height  that 
it  would  just  fit  under  the  table  (see  illus- 
trations). Writing  of  these  experiments, 
Sir  William  says  : 

"Mr.  Home  took  the  accordion  between 
the  thumb  and  middle  finger  on  one  hand  at 
the  opposite  end  to  the  keys.  .  .  .  Hav- 
ing previously  opened  the  brass  key  my- 
self, and  the  cage  being  drawn  out  from 
under  the  table  so  as  just  to  allow  the 
accordion  to  be  pushed  in  with  its  keys 
downwards,  it  was  pushed  back  as  close  as 
Mr.  Home's  arm  would  permit,  but  with- 
out hiding  his  hand  from  those  next  to  him. 
Very  soon  the  accordion  was  seen  by  those 
on  each  side  to  be  waving  about  in  a  some- 
what curious  manner ;  then  sounds  came 
from  it,  and  finally  several  notes  were 
played  in  succession.  Whilst  this  was  go- 
ing on,  my  assistant  looked  under  the  table, 
and  reported  that  the  accordion  was  ex- 
panding and  contracting,  and  at  the  same 
time  it  was  seen  that  the  hand  of  Mr. 
Home,  by  which  it  was  held,  was  quite 
still — his  other  hand  resting  on  the  table. 

"Presently  the  accordion  was  seen  by 
those  on  either  side  of  Air.  Home  to  move 
about,    oscillating   and   going    round  and 


round  the  cage,  and  playing  at  the  same 
time.  Dr.  A.  B.  now  looked  under  the 
table,  and  said  that  Mr.  Home's  hand  ap- 
peared quite  still,  whilst  the  accordion  was 
moving  about,  emitting  distinct  sounds. 
.  .  .  But  the  sequel  was  still  more  sur- 
prising, for  the  medium  then  removed  his 
hand  altogether  from  the  accordion,  taking 
it  quite  out  of  the  cage,  and  placed  it  in 
the  hand  of  the  person  next  to  him.  The 
instrument  then  continued  to  play,  no  per- 
son touching  it  and  no  hand  being  near  it." 

When  Home  had  hold  of  one  end  of  the 
accordion,  Sir  William  Crookes  took  hold 
of  one  of  the  medium's  wrists,  and  found 
that  he  was  not  moving  a  muscle. 

The  next  experiments  were  those  with  a 
"spring  balance."  A  mahogany  board.  36 
inches  long,  was  suspended  at  one  end  to 
a  balance,  supported  by  a  firm  tripod  stand. 
See  illustration  herewith.  Any  downward 
pressure  upon  the  board  was  therefore 
registered  by  the  spring  balance.  The  other 
end  of  the  board  rested  upon  a  knife-edge 
fulcrum  on  a  solid  table,  and  directly  over 
the  center  of  the  fulcrum  was  placed  a  large 
glass  bowl  filled  with  water.  Over  this,  in 
(Continued  on  page  442) 
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"I'll  say  it  is!" 

Prince  Albert  certainly  will  put  some  frolic  into  that 
pet  pipe  of  yours!  To  pack  that  joy  us  old  jimmy 
brimful  or  roll  a  makin's  cigarette  and  hit'er  up  a  notch 
or  two  is  just  going  right  over  the  top  with  your  eyes 
wide  open!  What  P.  A.  will  do  for  your  taste  and  tongue 
you  sure  ought  to  know!  Like  the  gentleman  from 
Sparrow's  Point  you'll  call  P.  A.  a  good  egg!  You'll 
smoke  a  pipe  full  and  talk  a  bucket  full — Prince  Albert 
is  such  a  great,  big  bunch  of  smokesunshine! 

You'll  quick  catch  the  P.  A.  cue  that  it  can't  bite  or 
parch;  that  Prince  Albert's  exclusive  patented  process 
frees  it  from  bite  and  parch!  And  makes  the  sky  the 
smoke  limit!  Give  Prince  Albert  high  pressure  for 
flavor  and  fragrance!  Put  P.  A.  through  your  little  old 
taste-test-mill — and — just  let  that  q-u-a-l-i-t-y  percolate 
into  your  smokesystem! 

You'll  say  it  is,  too! 

R.  J.  Reynolds  Tobacco  Company,  Winston-Salem,  N.  C. 

Copyright  1919  by  R.  J.  Reynolds  Tobacco  Co. 


the  national  joy  smoke 


You  bay  Prince  Albert  everywhere 
tobacco  is  solid.  Toppy  red  bags,  tidy 
red  tins,  handsome  pound  and  half 
poand  t{n  humidors—and— that  classy, 
practical  pound  crystal  glass  humidor 
with  sponge  moistener  top  that  keeps 
the  tobacco  in  such  perfect  condition. 
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Be  a  Real  Man! 

LOOK   LIKE  ONE  AND 
FEEL  LIKE  ONE! 

BROADEN  YOUR  SHOULDERS, 
DEEPEN  YOUR  CHEST,  ENLARGE 
YOUR  ARMS,  AND  GET  A  DEVEL- 
OPMENT THAT  WILL  ATTRACT 
ATTENTION.  FILL  YOURSELF  FULL 
OF  ENERGY  AND  BE  POWERFUL 

What's  the  use  of  merely  existing,  when  you 
can  improve  yourself  to  such  an  extent  that 
life  will  become  a  pleasure. 

You  don't  know  what  life  is  unless  you  are 
an  athlete. 

If  you  are  weak,  run  down,  mentally  and 
physically,  if  you  lack  ambition  or  feel  dis- 
couraged, if  you  have  suffered  from  youthful 
errors,  or  dissipations  of  later  years,  if  you 
are  bothered  with  indigestion,  constipation, 
worry,  kidney  trouble,  or  anv  like  ailment, 
brace  up,  and  START  IN  ANEW,  AND  MAKE 
THE  MOST  OF  YOURSELF. 

I  can  do  for  you  what  others  cannot  at- 
tempt to  begin  to  do,  because  my  methods  are 
original  with  me. 

I  BEGIN  WHERE  OTHERS  LEAVE  OFF. 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 

I  have  trained  some  of  the  world's  strongest 
men.  If  you  will  let  me  train  you,  I  can  give 
you  a  wonderful  muscular  development  and 
great  strength  as  all  my  pupils  have. 

I  PRACTICE  WHAT  I  PREACH.  By  my 
own  original  methods  I  developed  myself.  I 
keep  myself  fit. 

To  make  others  fit,  an  instructor  should  first 
be  fit  himself.  If  an  instructor  cannot  keep 
himself  fit,  what  good  are  his  methods  of 
training  1 

HAVE  YOU  RECEIVED  A  COPY  OF  MY 
NEW  BOOK  "MUSCULAR  DEVELOPMENT"? 

If  you  have  not  as  yet  read  this  interesting 
book,  by  all  means  send  for  a  copy.  It  is 
handsomely  illustrated  with  20  full  page  photo- 
graphs of  myself  and  some  of  the  finest  de- 
veloped athletes  whom  I  have  trained.  This 
book  describes  my  system  and  you  will  find  it 
intensely  interesting.  Send  me  10c,  stamps  or 
coin,  and  I  will  mail  you  a  copy  promptly. 
Simply  tear  off  the  coupon  below  and  mail  to 
me  with  10c.  Do  this  right  now,  at  once,  be- 
fore you  forget  it. 

EARLE  E.  LIEDERMAN 

Dept.  212,  203  Broadway,  N.  Y.  City 

EARLE  E.  LIEDERMAN, 

203  Broadway,  New  York  City. 

Dear  Sir : — I  enclose  herewith  10c  for  which 
you  are  to  send  me,  without  any  obligation  on 
my  part  whatever,  a  copy  of  your  latest  book 
"Muscular  Development."  (Please  write 
plainly.) 

Xame   

Street   

City   State  

E.  E.,  Sept..  1919. 
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turn,  but  quite  detached  from  it,  being 
separately  supported,  was  a  metal  cup, 
perforated,  so  as  to  allow  the  entrance  of 
the  water.  The  board,  thus  suspended, 
weighed  six  pounds. 

It  will  be  observed  that  by  placing  the 
fingers  in  the  metal  bowl  no  added  weight 
was  imparted  to  the  board,  since  this  would 
serve  only  to  displace  a  small  amount  of 
water,  which  would  be  registered  equally 
on  both  sides  of  the  fulcrum. 

Mr.  Home  was  asked  to  place  his  fingers 
in  the  metal  bowl,  in  the  water,  without 
touching  anything,  and  requested  to  will 
the  emission  from  his  fingers  of  the 
"psychic  force,"  in  order  to  register  a  de- 
pression of  the  opposite  end  of  the  board 
near  the  spring  balance.  He  did  so,  his 
hands  and  feet  being  carefuly  guarded  (all 
these  experiments  being  in  good  light).  A 
pull  of  about  5,000  grains  was  registered ! 
In  a  number  of  subsequent  experiments, 
even  stronger  pressures  were  measured, 
which  results  were  permanently  recorded 
by  means  of  a  needle,  making  a  graphic 
tracing  of  the  various  depressions  and  os- 
cillations of  the  board.  The  manifestation 
of  some  kind  of  "psychic  force"  thus 
seemed  to  be  establisht. 

These,  however,  -were  but  the  simple, 
initial  experiments  undertaken  by  Sir  Wil- 
liam Crookes,  which  proved  to  him  the 
reality  of  "psychic  phenomena."  His  sub- 
sequent researches  were  most  striking,  in- 
cluding such  manifestations  as  the  levita- 
tion  or  floating  in  space  of  the  medium's 
body;  the  elongation  of  his  body;  the  move- 
ments of  objects  without  contact;  playing 
upon  musical  instruments  without  any 
human  hand  being  near  him;  the  handling 
of  red-hot  coals  without  injury  to  the  me- 
dium, and  finally  {with  the  medium  Flor- 
ence Cook)  full-form  materializations, 
which  were  seen  and  photographed  by  Sir 
William  Crookes,  and  proved  by  him  to  be 
independent  beings,  separate  from  the  body 
of  the  medium.  Sir  William  thus  enumer- 
ates the  phenomena  witnest  by  himself: 

The  movement  of  heavy  objects  without 
contact ;  raps ;  the  alteration  of  weight  of 
bodies;  movements  of  heavy  substances  at' 
a  distance  from  the  medium ;  levitations  of 
tables  and  chairs,  without  contact;  the 
levitation  of  human  beings ;  luminous  ap- 
pearances (lights)  ;  the  appearance  of 
hands;  direct  writing;  phantom  forms  and 
faces  ;  various  phenomena  indicating  intel- 
ligence other  than  that  of  the  medium. 

Regarding,  for  instance,  levitation,  Sir 
William  Crookes  says : 

"On  one  occasion  I  witnest  a  chair,  with 
a  lady  sitting  on  it,  rise  several  inches  from 
the  ground.  On  another  occasion,  to  avoid 
the  suspicion  of  this  being  in  some  way 
performed  by  herself,  the  lady  knelt  on 
the  chair  in  such  manner  that  its  four  feet 
were  visible  to  us.  It  then  rose  about 
three  inches,  remained  suspended  for  about 
ten  seconds,  and  then   slowly  descended. 

.  .  The  most  striking  cases  of  levita- 
tion which  I  have  witnest  have  been  with 
Mr.  Home.  On  three  separate  occasions 
have  I  seen  him  raised  completely  from 
the  floor  of  the  room.  Once  sitting  in  an 
easy  chair,  once  kneeling  on  his  chair,  and 
once  standing  up.  On  each  occasion  I  had 
full  opportunity  of  watching  the  occur- 
rence as  it  was  taking  place.  .  .  .  There 
are  at  least  a  hundred  recorded  instances 
of  Mr.  Home's  rising  from  the  ground,  in 
the  presence  of  as  many  separate  persons, 
and  I  have  heard  from  the  lips  of  the  three 
witnesses  to  the  most  striking  occurrence  of 
this  kind — the  Earl  of  Dunraven,  Lord 
Lindsay  and  Captain  C.  Wynne — their  own 
most  minute  accounts  of  what  took  place. 


By  Hereward  Carrington,  Ph.  D. 

(Continued  from  page  440) 

To  reject  the.  recorded 


evidence  on  this 
subject  is  to  reject  all  human  testimony 
whatever,  for  no  fact  in  sacred  or  profane 
history  is  supported  by  a  stronger  array 
of  proofs. 

"The  accumulated  testimony  establishing 
Mr.  Home's  levitations  is  overwhelming. 
It  is  greatly  to  be  desired  that  some  person, 
whose  evidence  would  be  accepted  as  con- 
clusive by  the  scientific  world — if,  indeed, 
there  lives  a  person  whose  testimony  in 
favor  of  such  phenomena  would  be  un- 
equivocally taken — would  seriously  and  pa- 
tiently examine  these  alleged  facts.  Most 
of  the  eye-witnesses  to  these  levitations  are 
now  living  (at  that  time),  and  would, 
doubtless,  be  willing  to  give  their  evidence. 
But  in  a  few  years  such  direct  evidence 
will  be  difficult,  if  not  impossible,  to  be 
obtained.    .    .  ." 

Other  phenomena  recorded  by  Sir  Wil- 
liam Crookes  regarding  the  mediumship  of 
Home  are  still  more  wonderful.  For  in- 
stance, on  a  niunber  of  occasions,  Home 
took  live  coals  from  the  fire,  held  them  in 
his  bare  hands,  and  blew  on  them  until  the 
flames  licked  between  his  fingers,  and  the 
coal  could  be  seen  burning  with  a  fierce 
heat  in  his  hands.  On  several  occasions 
Home  asked  one  of  his  sitters  to  touch  the 
coal  to  assure  himself  it  was  hot ;  he  did  so, 
with  the  result  that  a  large  blister  was  at 
once  raised  on  the  hand.  On  other  occa- 
sions, however,  Home  would  apparently 
communicate  his  "preternatural  incombus- 
tibility" to  one  of  the  sitters.  He  would 
say,  "Now,  touch  the  coal !"  and  they 
would  be  enabled  to  do  so  with  the  same 
impunity  as  Home  himself.  These  phe- 
nomena— incredible  as  they  may  appear — 
were  vouched  for  by  many  witnesses,  in- 
cluding Sir  William  himself,  and  seem  to 
be  among  the  best-attested  of  Home's 
phenomena.  The  only  analogy  we  have  is 
the  so-called  "fire  walking  ceremony"  per- 
formed in  India,  Japan,  the  Fiji  Islands, 
etc. — if  we  leave  out  of  consideration  the 
historic  case  of  Shadrach,  Meshach  and 
Abednego ! 

Doubtless  the  most  striking  tests  under- 
taken by  Sir  William  Crookes,  however, 
were  those  made  with  the  medium,  Flor- 
ence Cook.  These  manifestations  took 
place  in  Sir  William's  own  home — usually 
in  his  laboratory — and  were  of  the  order  of 
full  form  materialization.  Florence  Cook, 
the  medium,  would  enter  the  cabinet,'  and 
apparently  go  into  a  state  of  deep  trance. 
The  room  being  in  complete  darkness,  a 
white-robed  spirit  form,  claiming  the  name 
of  "Katie  King,"  would  emerge  from  the 
cabinet  and  be  seen  by  the  sitters — at  times 
carrying  on  a  conversation  with  them. 
Naturally,  the  question  at  once  comes  into 
the  mind:  Was  fraud  possible  in  this  case? 
Was  a  confederate  employed,  or  could  the 
medium  herself  have  played  the  part  of  the 
materialized  spirit? 

It  may  be  taken  as  certain  that  no  con- 
federate was  employed.  The  tests  were 
conducted,  as  stated,  in  Sir  William 
Crookes'  own  laboratory,  and  the  doors 
were  securely  locked  before  the  seance 
began.  No;  if  any  fraud  was  possible  at 
these  times,  the  medium  herself  was  re- 
sponsible for  it.  Could  the  medium  have 
played  the  part  of  "Katie  King"? 

Writing  of  this,  Sir  William  says : 

".  .  .  Katie  is  half  a  head  taller  than 
Miss  Cook,  and  looks  a  big  woman  in  com- 
parison with  her.  In  the  breadth  of  her 
face  she  differs  essentially  in  size  from  her 
medium,  and  the  photographs  show  several 
other  points  of  difference.   .   .  . 

"I  have  the  most  absolute  certainty  that 
(Continued  on  page  444) 
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Miss  Cook  and  Katie  are  two  separate  in- 
dividuals, so  far  as  their  bodies  are  con- 
cerned. Several  little  marks  on  Miss  Cook's 
face  are  absent  on  Katie's.  Miss  Cook's 
hair  is  so  dark  a  brown  as  almost  to  ap- 
pear black ;  a  lock  of  Katie's,  which  is  now 
before  me,  and  which  she  allowed  me  to 
cut  from  her  luxuriant  tresses,  having  first 
traced  it  up  to  the  scalp  and  satisfied  myself 
that  it  actually  grew  there,  is  a  rich  golden 
auburn.  ... 

"One  evening  I  timed  Katie's  pulse.  It 
beat  steadily  at  75,  whilst  Miss  Cook's 
pulse  a  little  time  after  was  going  at  its 
usual  rate  of  90.  On  applying  my  ear  to 
Katie's  chest,  I  could  hear  a  heart  beating 
rhythmically  inside,  and  pulsating  even 
more  steadily  than  did  Miss  Cook's  heart 
when  she  allowed-  me  to  try  a  similar  ex- 
periment after  the  seance.  Tested  in  the 
same  way,  Katie's  lungs  were  found  to  be 
sounder  than  the  medium's,  for  at  the  time 
I  tried  my  experiment  Miss  Cook  was  un- 
der medical  treatment  for  a  severe  cough. 


By  Herewar'd  Carrington,  Ph.  D. 

{Continued  from  page  442) 

Sir  William  Crookes  also  took  a  number 
of  flashlight  photographs  of  Katie — one 
showing  her  standing  beside  him,  and  one 
showing  Miss  Cook,  entranced,  in  the  cab- 
inet, with  Katie,  the  materialized  spirit, 
beside  her.  These  phenomena,  incredible  as 
they  may  appear,  were  nevertheless  seen 
and  testified  to  by  a  large  number  of  respon- 
sible people,  and  were  observed  by  Crookes 
himself  for  many  weeks  consecutively,  and 
tested  in  every  way  possible.  These  phe- 
nomena are  among  the  most  extraordinary 
in  the  whole  history  of  spiritualism — the 
most  incredible,  and  the  best  attested! 
What  are  we  to  think  of  them?  That  is 
the  question  which  has  been  asked  for  the 
past  half  century,  and  which  still  remains 
unanswered  !  They  are  the  most  startling 
manifestations  which  Sir  William  Crookes 
reported,  and  will  remain  forever  associated 
with  his  name. 


In  the  next  issue,  "Apparatus  Used  in 
Exposing  Fake  Spiritualists."  Another  in- 
teresting discussion  by  Dr.  Carrington. 
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By  Emerson 

(Continued  fro 
the  eye  tends  to  retain  an  impression  of 


the  filament  at  full  or  nearly  full  lumin- 
osity, while  the  current  passes  thru  zero 
and  the  temperature  of  the  filament  proper 
decreases  rapidly  toward  zero.  Hence,  be- 
fore the  image  of  the  illuminated  filament 
thrown  on  the  eye  is  lost,  insofar  as  its 
effect  on  the  optic  nerve  is  concerned,  the 
current  and  filament  temperature  has  past 
safely  thru  the  zero  point  of  the  style, 
and  started  to  rise  again  on  the  reversed 
current  pulse  of  the  cycle,  as  I  showed 
you  previously. 

"As  high  voltage  currents  transmit  with 
more  efficiency  and  low  voltage  currents 
are  more  conducive  to  longevity  when 
placed  within  reach  of  the  uninitiated  con- 
sumer, it  was  found  that  alternating  cur- 
rent would  have  to  neither  be  partial  to 
the  transmission  nor  the  consumer,  so  the 
juice  peddlers  stick  in  the  A.  C.  generators 
and  hang  pots  (transformers)  to  step  up 
the  juice  for  better  transmission,  and 
then  step  her  down  for  the  consumers' 
better  health,  disregarding  the  undertakers' 
scowls." 

"That  is  a  pot,"  Bender  said,  pointing  to 
a  cast  iron  object  on  an  electric  light  pole, 
and  looking  over  at  Jazz  to  see  if  he  was 
going  to  censure  the  statement. 

"Yes,"  replied  Punk,  "I  have  noticed  them 
on  a  number  of  telegraph  poles." 

"There  is  a  funny  thing,"  laughed  Stokes, 
"to  the  general  public  a  pole  is  a  pole — 
whether  telephone,  telegraphy  light,  or 
power.  There  is  as  much  difference  as 
there  is  in  nigger,  chink,  white,  or  Eskimo. 
One  of  the  most  apparent  differences  would 
he  found  out  if  you  should  happen  to  try 
to  tap  in  on  a  high  tension  transmission 
line  to  get  the  Tia  Juana  results." 

"How  is  the  stuff  worked?"  asked  "Bone- 
head"  Florey.  "How  is  the  juice  sent  from 
the  station  where  the  stuff  is  manufactured 
to  the  kitchen  range  or  cigar  lighter?" 

"The  stuff  is  first  stept  up,  as  I  said, 
then  it  is  stept  down  somewhat  by  a  sub- 
station, generally  in  the  outskirts  of  the 
village  that  the  juice  is  being  pumped  into. 
The  idea  is  that  4,000  volts  is  less  likely 
to  cause  a  massacre  if  the  lines  blow  down 
than  66,000,  33,000,  20,000,  or  the  like;  so 
they  step  it  down.  Four  thousand  will 
transmit  the  distances  from  most  sub- 
stations with  more  efficiency  than  would 


Easterling 

in  page  435) 

the  higher  voltages — they  figure  that  the 
line  loss  is  more  desirable  than  the  life 
loss.  Some  companies  step  the  voltage 
down  to  2,300  again,  or  direct  from  the 
sub-station.  Laws,  ideas,  and  convenience 
have  to  do  with  the  voltage. 

"Then  again,  the  three  phase  effect  that 
the  A.  C.  made  possible  has  put  that  form 
of  service  over  the  direct  current  way  in 
practically  all  power  work.  The  three 
phase  motors  have  first  place  in  efficiency, 
you  know." 

"What  is  three  phase?"  asked  Bender. 
"In  alternating  currents  we  have  single 
phase  currents.  The  working  of  the  cur- 
rent is  generally  described  on  paper  by 
drawing  a  straight  horizontal  line  repre- 
senting zero — no  current.  All  above  the 
line  is  current  in  one  direction,  say  posi- 
tive. All  below  the  line  negative.  The 
vertical  distance  from  the  line  represents 
the  height  of  the  voltage.  The  voltage  in 
a  single  phase  current  under  ideal  condi- 
tions would  describe  a  continuous  reversed 
curve,  a  semi-circle  above  the  line  and  a 
semi-circle  below  the  line.  It  will  be  seen 
then  that  the  potential  raises  from  zero 
to  the  maximum  and  to  zero,  thence  to 
maximum  in  the  other  direction.  You  see 
the  effective  voltage  is  not  the  maximum 
voltage,  for  part  of  the  time  there  is  no 
flow  in  the  circuit,  and  part  of  the  time 
there  is  more  than  is  recorded  on  the  volt- 
meter. I  guess  that  explains  the  single 
phase. 

"Then  in  actual  practise  we  have  two 
and  three  phase  alternating  currents.  In 
tne  two  phase  when  one  circuit  is  dead, 
the  other  is  making  an  impression  or.  the 
line.  In  the  three  phase  each  wave  comes 
up  just  as  the  other  is  dying  and  keeps 
up  the  'racket'  in  a  much  better  manner 
than  is  possible  for  the  intermittent  single 
phase,  or  the  two  phase." 

"And  a  volt  is  the  pressure  on  the  cir- 
cuit. An  ampere  is  the  rate  of  flow.  The 
volts  times  the  amperes  equals  the  watts. 
One  thousand  watts  equals  one  kilowatt," 
rambled  on  Punk.  Then  turning  to  Stokes, 
"Isn't  that  right?" 

"Right,"  responded  Jazz,  "and  the  juice 
peddlers  stick  you  up  so  much  per  kilo- 
watt " 

"Yes,"  interrupted  Bender,  "too  much/' 
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All  You  Need  to  Know  About  Wiring 

Is  In  This  Latest  Edition  of 

"STANDARD  WIRING" 

It  Will  Make  You  An  Expert  Wireman 

GENERATORS — How  to  install  them,  care  for  them  and 
operate  them ;  all  their  troubles  and  how  to  prevent  and  cure 
them ;  all  diagrams  showing  connections  for  compound,  series 
and  shunt  wound  machines.  How  to  operate  them  in  parallel 
or  in  series.  How  to  protect  them  and  wire  them  in  accordance 
with  the  underwriters'  requirements. 

MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  of  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the  di- 
rection of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  any  class  of  service.  All  diagrams  of  motor 
wiring.  How  to  find  the  proper  size  of  wire  for  any  motor 
for  direct  current  or  for  A.  C.  single,  two  or  three-phase. 

leather  cove k  OUTSIDE  WIRING — Pole  line  construction,  line  wires,  service 

wires,  roof  structures,  poles  and  their  dimensions  and  weights, 
and  how  to  erect  and  protect  them  and  wires  they  carry.  In- 
sulators, guard  arms,  guy  anchors.    Tree  wiring,  splicing,  service  and  entrance  wiring.     How  to 
install  Lightning  arresters.    Transformers  with  diagrams  and  instructions. 

INSIDE  WIRING — when  and  where  to  use  rubber  covered,  slow  burning  and  weatherproof  wire. 
How  to  find  the  proper  size  of  wire  to  use  for  lamps,  motors  or  heating  devices  for  any  current,  volt- 
age and  drop,  either  by  formula  or  by  the  many  tables  that  are  given  in  this  section  of  the  book.  How 
to  wire  for  two-wire  or  three-wire  systems.  Direct  current,  two-phase  and  three-phase  with  formu- 
lae and  tables,  with  examples  worked  out  for  each  system  and  in  a  simple  manner  that  anyone  can 
understand  and  use.  How  to  run  wires  on  walls,  ceilings,  floors,  through  partitions  and  walls  and 
in  concealed  places,  damp  places  and  where  dangerous  surroundings  exist.  When  and  where  to 
install  Switches,  Cut-outs  and  Circuit  Breakers  and  just  how  to  do  it.  How  to  wire  for  high  and 
low  voltage  systems  and  the  precautions  to  be  taken.  The  proper  way  to  install  Knife  and  Snap 
Switches,  Cabinets  and  Cut-out  Boxes,  Outlet,  Junction  and  Switch  Boxes,  Panel  Boards, 
Wooden  and  Metal  Raceways.  How  to  install  complete  interior  conduit  jobs  either  for  rigid  metal, 
flexible  metal  or  flexible  non-metallic  conduit.  Concealed  knob  and  tube  work  or  armored  cable. 
How  and  where  to  install  and  wire  electric  and  combination  lighting  fixtures.  How  and  where  to 
use  flexible  cord  and  where  not  to  use  it.  How  to  install  arc  lamps  and  gas  filled  lamps  and  the  fix- 
tures and  rules  required. 

LIGHT  AND  ILLUMINATION — What  is  meant  by  proper  and  efficient  illumination,  the  latest 
data  on  Mazda  and  gas  filled  lamps  of  every  candle  power  and  wattage.  Direct,  indirect  and  semi- 
indirect  illumination  and  where  each  should  be  used.  Illumination  required  for  various  classes  of 
service  from  show  window  lighting  to  public  halls  and  from  factories  to  small  residences. 
TABLES — Fifty-two  tables  giving  every  dimension,  carrying  capacity,  resistance,  weight  and 
strength  of  every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and  other  data  on  conduits,  fuses,  insulators, 
lamps,  sockets,  motor  efficiencies,  current  per  horse  power  of  motors.  Electrical  units  and  their 
equivalents.  Proper  size  of  wire  for  all  classes  of  power,  light  and  heating  installations.  The  proper 
symbols  to  use  to  indicate  on  plans  just  what  is  wanted  from  a  motor  to  a  small  snap  switch  with  all 
necessary  diagrams. 

APPARATUS  AND  SUPPLIES — A  classified  list  of  the  leading  manufacturers  of  officially  ap- 
proved wires  and  wiring  devices.  Engines,  generators,  motors,  appliances,  fixtures,  and  all  supplies 
necessary  for  any  complete  installation  from  a  Central  Station  to  a  small  cottage. 

The  most  complete  and  accurate  Book  on  Wiring  and  Construction  published 

350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

H.  C.  GUSHING,  Jr.,  10  West  40th  St.,  New  York 

Every  Electrical  Inspector  in  the  United  States  will  approve  your  work 
if  done  in  accordance  with  the  simple  rules  given  in  "Standard  Wiring" 
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Big  Money  and 
Independence  for  Life 

Here  is  the  most  profitable  business 
on  earth  —  TIRE  REPAIRING. 
Open  a  Tire  Repairing  Shop — busi- 
ness pours  in.  We  are  the  pioneer 
manufacturers  of  the  Dry  Cure  Vul- 
canizer — the  only  vulcanizing  that 
guarantees  absolutely  PERFECT 
work.  Write  at  once  for  FREE 
TIRE  REPAIRING  MANUAL 
and  full  particulars. 

In  answering  address  Dept.  U-14. 

Wm.  Vanderpool  Co.     Springfield,  0. 


Bewitching  Pictures! 

Exact  reproductions  from  original 

Photographs,  already  for  mounting  and 
framing.  If  you  are  a  lover  of  the  beauti. 
ful  in  art,  here  is  just  what  you  have  long 
wanted.  For  a  short  time  we  make  a  Bpecial 
introductory  offer,  as  follows:  Send  25c  and 
we  will  send  you  eight  selected  beauties 
and  our  beautifully  illustrated  catalog.  Af- 
ter seeing  the  samples  you  will  want  more. 

PARIS  NOVELTY  COMPANY 
Dept.  P.  1,  26  E.  Adams  St.  Chicago 


Big  Band  Catalog 
sent  free 

Whatever  you  need — from  a  drum- 
stick to  the  highest  priced  cornet 
in  the  world.  Used  by  the  A>  my 
and  Navy.  Send  for  big  catalog; 
liberallylllustrated,  fully  descrip- 
tive. Mention  what  instrument 
Interests  you.  Free  trial.  Easy 
payments.  Sold  by  leading  music 
stores  everywhere. 

LYON  &  HEALY 

57.69  Jackson  Boulevard.  Chicago 


«£*35e 


CutYowO^ivHair) 

^U^^^^LI^vvith  this 

SAFETY  HAIR  CUTTER 

.  !f  you  can  COMB  poor  bair  you  can  cot  your 
own  hair  with  this  marveloan  invention.  Cuts 
_  the  hair  any  desired  length,  short  or  loo?. 
*  Does  the  job  as  nicely  as  any  barber  In  quarter 
.be  time,  before  yoar  own  mirror.  You  can  cut  the 
Children's  hair  at  home  in  a  jiffy.  Can  be  used  as  an 
ordinary  razor  to  shave  the  face  or  finish  around  temple  or  neck. 
Sharpened  like  any  razor.  Lasts  n  lifetime.  Save?  ICs  co*c  first 
time  used.   PRICE  ONLY  35c,  postpaid.    Extra  Blades  Sc  each. 

Taylor,  Barnard  &  Co.,    Dept.  H.I.  24  E.  Adams  Si.,  Chicago,  III. 


READY  MONEY 

when  you  want  it  and  as  much  as  you  wish  to 
earn.  Cover  your  territory  for  us.  Spend  only 
a  few  hours  a  day  or  devote  all  your  time,  which- 
ever you  prefer.  Send  for  our  plan  at  once. 
Experimenter  Pub.  Co.,  233  Fulton  St.,  N.  Y. 


ZIP-ZIP 


Patented 
Sept.  3rd  1918 

The  Greatest  60  Ct.  Article  on  the  Market. 
Shipped  right  from  the  factory  the  same 
day  we  receive  your  order.    The  Prong  is 
made  of  beautiful  metal ;  never  break  or 
wear  oat ;  scientifically  made  and 
best  workmanship.  The  rubbe: 
are  elastic   and  lasting,  with 
ty  of  pep  and  force.  Zip-  , 
complete,  only  50c  pr*"  / 

Said.  Be  sure  the  name  Zip- 
ip  and  our  address  appear 
on  the  article  you  buy.  Order  . 
from  us  or  any  Sporting  Goods 
Storeinyourcity.  SendStamps, 
Coin  or  Money  Order. 
AUTOMATIC  RUBBER  CO. 
COLUMBIA.  S.  C. 

^POPULARITY  FOLLOWS  THEf 

UKUL£LE. 

If  you  play  quaint,  dreamy  Hawaiian  mus 
or  latest  songs  on  the  Ukulele  you  will  b- 
wanted  everywhere.   We  teach  by  mail  20 
simple  lessons  ■  give  you  free  a  genuine 
Hawaiian  Ukulele,  music,  everything—  Mi 
noextras.    Ask  us  to  send  the  story    Jtsi  II 
of  Hawaiian  music.  You  will  love  it. 
No  obligation — absolutely  free. 

The  Hawaiian  Institute  of  Music  ^ 

1400  Broadway,  Dept.  51.  New  York 


m  page  397) 

The  future  airship  will  not  land  its  pas- 
sengers by  coming  down  to  earth,  any  more 
than  the  steamship  lands  its  passengers 
by  climbing  upon  dry  land.  The  airship 
will  be  fastened  to  earth  by  means  of  long 
thin  steel  cables  from  200  to  500  feet  long, 
and  only  one  or  two  of  these  cables  are 
needed ;  they  will  probably  be  attached  to 
either  the  center  or  the  nose  of  the  airship. 
The  passengers  will  then  be  landed  by 
means  of  a  landing  passenger  and  freight 
elevator  built  into  the  airship,  as  described 
in  our  article  in  the  July  issue.  This  idea 
is  also  depicted  in  the  above  illustration, 
which  shows  the  portable  elevator  built 
into  the  airship. 

ing  a  Madhiim©  for  TelegrapIhSim^ 

By  Leroy  J.  Leishman 

{Continued  from  page  421) 
of  its  shaft  by  about  4  inches.    The  width 
of  the  base  should  be  8  or  9  inches.    It  is 
inadvisable  to  make  these  bases  from  metal, 
as  short-circuits  are  too  liable  to  occur. 


{Continued  fro 
equally  light  gas,  which  we  do  not  know 
of  as  yet. 

On  its  first  visit  to  the  United  States, 
the  R-34  proved  beyond  controversy  that 
the  natural  element  of  the  dirigible  is  the 
air.  As  long  as  an  airship  remains  from 
300  to  500  feet  above  the  surface  of  the 
earth  it  is  comparatively  safe,  and  at  this 
level  it  will  be  possible  for  it  to  ride  out 
any  storm.  The  airship  in  this  instance  is 
not  any  different  from  the  steamship,  which 
can  ride  out  any  storm,  as  long  as  it  is  in 
the  open  ocean.  What  the  steamship  fears 
is  the  proximity  of  land  or  reefs,  which 
usually  spell  its  doom. 


Wood  is  good  enough. 

Five  holes  are  to  be  bored  in  each  base 
as  indicated  in  Fig.  2.  A  and  B  are  for 
binding  posts.  C  should  be  a  small  hole 
to  accommodate  a  piece  of  annunciator  or 
magnet  wire.  D  and  E  should  be  large 
enough  for  two  flexible  cords  such  as  that 
used  for  light  drops.  Do  not  bore  E  until 
the  machine  is  practically  completed  for 
reason  that  will  be  apparent  later. 

The  uprights  A  (Fig.  1)  that  support 
the  cylinders  must  be  made  of  metal.  They 
can  be  triangular  shaped,  and  should  have 
half  an  inch  of  the  lower  edge  turned  up 
to  a  right  angle  for  affixing  to  the  base 
(see  B,  Fig.  1).  From  this  angle  to  the 
hole  which  is  to  be  bored  at  the  top  for  the 
cylinder  shaft  the  distance  must  be  at  least 
a  half  inch  more  than  the  radius  of  the 
cylinder.  The  holes  in  these  must  be  bored 
exactly  the  same  distance  from  the  bottom, 
so  that  the  cylinder  will  be  supported  ab- 
solutely level. 

The  cylinder  should  be  mounted  close  to 
the  opposite  edge  of  the  base  to  that  near 
which  the  holes  were  bored  for  the  binding 
posts.  The  binding  posts  are  at  the  back 
of  the  machine,  and  the  cylinder  at  the 
front.  Mount  the  cylinder  and  shaft  so 
that  the  cylinder  comes  about  3  inches  from 
the  end  of  the  base,  leaving  about  1  inch 
between  the  end  of  the  rod  and  the  other 
end  of  the  base.  One  support  should  be 
placed  against  the  cylinder  and  the  other 
about  1  inch  from  the  end  of  the  shaft  (see 
F  and  G,  Fig.  2).  Screw  the  supports  in 
place  so  that  the  cylinder  is  parallel  to  the 
edges  of  the  base,  and  then  place  the  cylin- 
der rod  thru  the  holes  provided  for  the 
purpose.  If  Aleccano  or  Erector  material 
is  used,  collars  can  be  obtained  for  keeping 
the  cylinder  and  other  parts  in  place. 

Now  get  a  cold-rolled  steel  rod  about  3 
inches  longer  than  the  cylinder  and  about 
J4  inch  in  diameter.  Have  this  threaded 
within  a  half  inch  of  one  end  and  an  inch 
of  the  other.  No  particular  pitch  is  essen- 
tial, as  the  progress  of  the  carriage  can 
be  governed  by  other  means.  The  un- 
threaded ends  must  now  be  turned  down  to 
the  same  size  as  the  cylinder  rod,  so  that 
the  same  make  of  gears  or  pulleys  will  fit. 
Then  secure  a  rod  about  a  half  inch  shorter 
than  the  threaded  shaft.  This  rod  can  be 
of  the  same  diameter  and  material  as  the 
cylinder  shaft. 

The  height  of  the  supports  for  these  will 
vary  with  the  material  at  your  disposal  for 
the  carriages,  which  can  be  made  from  ordi- 
nary telegraph  sounders  by  soldering  an 
extra  piece  on  the  end  of  the  arm  where  the 
spring  is  attached.  This  piece  can  be  the 
same  width  and  thickness  as  the  original 
arm  of  the  sounder,  but  must  be  at  least 


3/16  inch  square.  The  length  will  be  de- 
pendent upon  the  diameter  of  your  cylinder 
and  the  way  the  sounder  is  mounted  on  its 
own  base.  Hold  the  sounder  level  and  at 
the  same  height  as  the  cylinder  rod,  keeping 
the  end  of  the  sounder  with  which  we  are 
concerned  toward  the  cylinder  and  the  base 
of  the  sounder  at  least  l/2  inch  behind  the 
cylinder.  The  addition  to  the  arm  must  be 
long  enough  to  extend  about  Y%  inch  be- 
yond an  imaginary  line  perpendicular  to 
the  base  of  the  whole  machine  and  extend- 
ing thru  the  center  of  the  cylinder  when 
the  carriage  is  held  in  this  position.  The 
phonograph  needle,  to  be  placed  in  the 
end  of  this  extension  arm,  will  then  touch 
the  cylinder  right  at  the  top.  Drill  a  hole 
the  size  of  a  steel  graphophone  needle  down 
thru  this  extension  arm  about  inch  from 
the  end,  when  measured  from  the  top,  and 
slightly  less  than  3/16  when  measured  from 
the  bottom,  so  that  the  needle  will  set  at  an 
angle  of  thirty  or  forty  degrees.  As  the 
needles  must  be  changed,  a  thumb  screw 
( H,  Fig.  2)  should  be  placed  in  the  right 
side  of  this  arm  to  hold  the  needle  in  place. 
A  Victor  or  Columbia  graphophone  thumb 
screw  is  satisfactory,  and  most  phonograph 
repair  shops  have  taps  to  thread  holes  to  fit. 

If  you  do  not  have  two  sounders — one 
for  each  machine — the  essentials  for  mak- 
ing the  carriage  are  merely  the  needle  arm, 
the  fulcrum,  a  pair  of  electro-magnets,  a 
bar  for  the  magnets  to  attract,  a  coiled 
spring,  and  a  stop  to  prevent  the  arm  from 
moving  too  far  up  or  down. 

Under  the  front  of  the  carriage,  near 
each  side,  some  sort  of  threaded  half-nut 
arrangement  must  be  provided.  It  is  satis- 
factory to  use  a  couple  of  pieces  of  tin 
with  the  edges  turned  down  and  slotted  ap- 
proximately to  fit  the  screw  or  threaded 
shaft.  Place  one  at  each  side.  Under  the 
back  of  the  carriage  two  screw  eyes  can 
be  used  for  the  guide  rod  to  pass  thru. 

The  height  of  the  uprights  or  supports 
C  (Fig.  1)  for  the  guide  rod  D  and 
threaded  shaft  E  can  now  be  determined. 
They  should  hold  these  rods  at  a  height 
which  will  support  the  carriage  so  that  the 
end  of  the  phonograph  needle  in  the  end 
of  the  arm  will  touch  the  cylinder  when  the 
arm  is  in  its  downward  position.  These 
supports  can  be  made  of  metal,  like  those 
for  the  cylinders,  or  else  from  wood. 
Separate  supports  can  be  made  for  the 
screw  and  rod,  or  else  double  supports  with 
two  holes.  The  screw  and  rod  must  be 
absolutely  parallel,  otherwise  the  carriage 
will  catch  or  bind.  They  must  also  be 
parallel  to  the  cylinder,  but  not  necessarily 
in  the  same  plane.  This  means  that  great 
care  must  be  taken  in  boring  the  holes  in 
the  uprights  so  that  the  screw  and  rod  will 
be  not  only  the  proper  distance  from  each 
other,  but  absolutely  the  same  distance 
from  the  base  thruout.  Be  sure,  therefore, 
{Continued  on  page  448) 
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Camels  are  so!d  everywhere  in  se/en* 

tifically  sealed  packages  of  20  cigarettes 
or  ten  packages  (200  cigarettes)  in  a 
glasaine-paper 'Covered  carton.  We 
strongly  recommend  this  carton  for  the 
home  or  office  supply  or  when  you  travel. 


CIGARETTE 


Camels  supply  cigarette  contentment  beyond 
anything  you  ever  experienced!  You  never 
tasted  such  full-bodied  mellow-mildness ;  such 
refreshing,  appetizing  flavor  and  coolness.  The 
more  Camels  you  smoke  the  greater  becomes 
your  delight — Camels  are  such  a  cigarette 
revelation! 

Everything  about  Camels  you  find  so  fascinating 
is  due  to  their  quality — to  the  expert  blend  of 
choice  Turkish  and  choice  Domestic  tobaccos. 
You  will  prefer  this  blend  to  either  kind  of 
tobacco  smoked  straight. 

You'll  say  Camels  are  in  a  class  by  themselves 
— they  seem  made  to  meet  your  own  per- 
sonal taste  in  so  many  ways  1 

Freedom  from  any  unpleasant  cigaretty  after- 
taste or  unpleasant  cigaretty  odor  makes  Camels 
particularly  desirable  to  the  most ,  fastidious 
smokers.  And,  you  smoke  Camels  as  liberally  as 
meets  your  own  wishes,  for  they  never  tire  your 
taste !  You  are  always  keen  for  the  cigarette 
satisfaction  that  makes  Camels  so  attractive. 

Compare  Camels  with  any  cigarette  in 
the  world  at  any  price ! 

R.  J.REYNOLDS  TOBACCO  COMPANY.  Winston-Salem.  N.  C. 


TURKISH  &  DOMESTIC 
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The  Great  Task  of  Construction 


With  the  coming  of  peace  the  Bell 
System  faced  an  enormous  con- 
struction program.  Conditions 
arising  from  war  resulted  in  the 
wiping  out  of  the  reserve  equipment 
normally  maintained,  and  necessary 
to  give  prompt  connection  to  new 
subscribers.  The  release  of  industry 
and  accumulated  growth  of  popu- 
lation now  makes  telephone  de- 
mands almost  overwhelming. 

Telephone  construction,  includ- 
ing buildings,  switchboards,  con- 
duits, cables  and  toll  lines,  must, 
from  its  inherent  nature,  be  under- 
taken in  large  units.  A  metropolitan 
switchboard,  with  its  tens  of  thou- 
sands of  parts,  may  require  from 
two  to  three  years  to  construct  and 
install. 

Only  great  extension  can  meet  the 


present  excess  burden  of  traffic  and 
provide  for  future  requirements. 
Extension  which  cares  for  immedi- 
ate demand,  only,  is  uneconomical 
and  calls  for  continuous  work  of 
such  a  character  as  to  be  frequently 
detrimental  to  the  service. 

During  the  war  the  Bell  System  de- 
voted all  its  margin  to  the  needs  of 
the  Government.  The  great  task  of 
getting  back  to  normal  pre-war  ex- 
cellence of  operation  requires  the 
reestablishment  of  an  economic 
operating  margin  capable  of  taking 
care  of  a  larger  growth  than  has 
ever  before  confronted  the  Bell 
System. 

Construction  is  being  pushed  to  the 
limit  of  men  and  materials;  while 
every  effort  is  being  made  to  pro- 
vide the  best,  present  service. 
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that  the  rod  and  threaded  shaft  are  straight. 
Mount  these  so  that  the  rods  extend  the 
same  distance  beyond  each  end  of  the  cylin- 
der, and  so  that  the  front  of  the  mounted 
carriage  comes  about  Y\  inch  behind  the 
cylinder  with  the  needle  at  the  top  of  the 
cylinder  directly  above  its  center. 

The  only  place  in  the  whole  set  of  ma- 
chines where  pulleys  can  be  used  instead 
of  gears  is  in  connecting  the  threaded  shaft 
and  the  cylinder.  The  pulley  I  (Fig.  2)  for 
the  screw  must  be  larger  than  the  one  on 
the  cylinder  rod,  the  exact  size  depending 
on  the  pitch  of  the  threads  and  how  dark 
or  light  you  may  desire  the  telegraphed 
pictures  to  be.  The  cylinder  should  make 
from  60  to  120  turns  while  the  carriage- 
travels  1  inch.  After  the  pulleys  are  placed 
on  the  rods  and  lined  up,  put  on  a  cord, 
elastic  band  or  spiral  spring  for  a  belt. 

It  is  essential  that  the  cylinders  of  both 
machines  turn  as  true  as  possible.  If  they 
do  not  do  this,  bend  the  rods  till  they  are 
as  perfect  as  you  can  make  them. 

Hole  E  (Fig.  2)  should  now  be  bored 
about  a  half  inch  behind  the  guide  rod  D 
(Fig,  1)  and  J  (Fig.  2),  and  midway  be- 
tween its  two  ends. 

After  both  machines  are  this  far  com- 
pleted, they  may  be  wired.  Get  a  piece  of 
flexible  fixture  cord  and  cut  two  pieces 
about  2  feet  long.  Peel  the  ends  and 
scrape  the  strands  of  wire  till  they  shine. 
Inasmuch  as  it  is  difficult  to  tell  which  one 
of  the  wires  you  want  after  they  are  drawn 
thru  the  base,  it  is  best  to  twist  both  ends 
of  one  of  the  wires  in  such  a  way  that  it 
will  be  recognized  from  the  other.  '  Put 
a  pair  of  these  wires  thru  hole  E  in  the 
base  of  one  machine,  and  use  the  other  pair 
in  like  manner  for  the  other  instrument. 
Attach  one  wire  to  the  terminal  of  the 
magnet  windings  on  the  carriage,  and  also 
ground  it  so  that  it  is  electrically  connected 
to  the  metal  arm  bearing  the  phonograph 
needle.  Connect  the  other  end  of  the  same 
wire  to  one  of  the  binding  posts.  The 
other  wire  should  be  connected  to  the  other 
side  of  the  carriage  magnet  windings,  so 
that  a  current  in  both  wires  will  energize 
the  magnets  and  lift  up  the  needle.  The 
remaining  unconnected  end  of  these  wires 
should  be  drawn  thru  hole  D  (Fig.  2), 
where  it  is  to  be  connected  to  the  right  side 
of  a  two-way  battery  switch  G  (Fig.  1). 
The  slack  in  this  wire  should  be  pulled 
above  the  base  to  give  the  carriage  plenty 
of  play.  A  piece  of  magnet  or  annunciator 
wire  should  lead  from  the  left  contact  of 
this  switch  thru  hole  C,  and  be  grounded  to 
the  support  of  the  cylinder  rod.  The  main 
terminal  of  the  battery  switch  must  be  con- 
nected to  the  other  binding  post  at  the  back 
of  the  base.  Both  machines  must  be  con- 
nected the  same  way. 

Now  suppose  we  examine  these  circuits. 
First  turn  the  battery  switch  to  the  contact 
at  the  left — the  position  used  when  "send- 
ing." The  current  now  comes  from  the 
binding  post  to  the  switch,  thru  the  right 
contact  to  the  upright  and  thru  the  rod  to 
the  cylinder,  thence  thru  the  needle  down 
one  of  the  flexible  wires  to  the  other  bind- 
ing post.  When  the  switch  is  thrown  to 
the  right  or  "receiving"  position,  the  cur- 
rent passes  to  the  carriage  magnets. 

Excepting  for  the  gear  connections,  the 
machines  themselves  are  now  completed, 
but  as  no  picture  can  be  transmitted  unless 
the  cylinders  run  in  synchronism,  I  shall 
presently  explain  three  ways  to  synchronize 
them  before  showing  how  to  prepare  and 
transmit  a  picture. 

(Part  II  will  appear  in  the  October  issue) 
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his  weight  would  be  zero.  Continuing  from 
the  center  to  the  surface  thru  the  same 
shaft  the  weight  would  increase  progres- 
sively until  the  surface  value  of  150  lbs. 
was  restored. 

I       WEIGHT  ABOVE  SURFACE  OF  EARTH. 

If,  on  the  other  hand,  it  were  possible 
for  a  man  to  ascend  above  the  earth's  at- 
mosphere he  would  still  be  subject  to  the 
attraction  of  the  earth  (see  diagram  IV), 
but  the  force  would  decrease  inversely  as 
the  square  of  his  distance  from  the  earth's 
center,  so  at  a  distance  of  two  radii,  or 
8,000  miles  from  the  earth's  center,  a  man 
weighing  150  lbs.  at  the  surface  would 
weigh  only  one-fourth  as  much  as  at  the 
surface  of  the  earth,  or  37y>  lbs.  At  a  dis- 
tance of  six  radii,  or  24,000  miles,  from  the 
earth's  center,  he  would  weigh  4%  lbs.,  and 
at  a  distance  of  about  \2l/\  radii,  or  50,000 
miles,  his  weight  would  be  only  one  pound. 
If  the  distance  should  be  increased  to  four 
times  this  amount,  or  200,000  miles,  his 
weight  would  be  decreased  to  one-sixteenth 
of  his  weight  (at  50,000  miles) — or  one 
ounce.  

ASTRONOMICAL  QUESTIONS  AND 
ANSWERS. 

Question  1.  What  is  the  sidereal  system 
and  sidereal  time? 

Answer  1.  (a)  The  terms  sidereal  sys- 
tem, stellar  system,  and  sidereal  universe, 
are  all  synonymous  and  refer  to  the  organ- 
ized system  of  the  stars  in  which  our  solar 
system  is  a  single  unit.  The  stars  do  not 
move  in  a  haphazard  manner  but  are  gov- 
erned by  some  definite  law  and  purpose 


Epsifon 

(/vatt/pfef 

p*-vega 

Beta (muttrp/e) 

Beta  cyan/  {most 

beaut/ fat of dot/ores  Ee 

and  organized  into  some  great  system.  To 
this  system  belongs  the  Milky  Way  as  well 
as  practically  all  the  stars,  both  visual  and 
telescopic,  the  great  irregular  gaseous  neb- 
ulae, the  globular  star  clusters  and  loosely 
formed  moving  star  clusters,  such  as  the 
Hyades  and  Pleiades  groups.  It  is  not 
yet  known  whether  the  spiral  nebulae  are 
subordinate  units  in  the  sidereal  system  to 
which  our  sun  and  his  satellites  belong,  or 
whether  they  are  external  systems  or  ex- 
ternal universes  independent  of  our  own 
sidereal  system  and  units  along  with  it  in 
some  vaster  system. 

Answer  1.  (b)  Sidereal  time  is  "star" 
time  as  distinguished  from  solar  time  or 
"sun"  time.  A  sidereal  day  is  the  interval 
between  two  successive  passages  of  the  me- 
ridian across  the  same  star.  The  sidereal 
time  of  any  place  on  the  earth  is  zero  when 
the  meridian  of  that  place  crosses  the  ver- 
nal equinox  (point  of  intersection  of  the 
celestial  equator  and  the  ecliptic),  which  is 
chosen  instead  of  a  star  as  the  point  of  ref- 
erence for  sidereal  time.  A  "solar"  day  is 
the  interval  between  two  successive  pas- 
sages of  the  same  meridian  across  the  center 


Gamma  — Alpha  (doub/e) 
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of  the  sun.  As  the  sun  appears  to  move 
eastward  among  the  stars  about  one  degree 
a  day  the  solar  day  is  longer  than  the  side- 
real day  by  about  four  minutes,  the  time 
that  is  required  for  the  meridian  of  the 
place  to  turn  thru  an  angle  of  one  degree 
and  "overtake"  the  sun.  Since  the  sidereal 
day  is  four  minutes  shorter  than  the  solar 
day  the  stars  appear  to  rise  four  minutes 
earlier  and  to  come  to  the  meridian  four 
minutes  earlier  each  successive  evening. 

Question  2.  Please  name  and  locate  a 
few  double  and  multiple  stars. 
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Answer  2.  An  interesting  multiple  star 
is  Epsilon  Lyrae,  now  visible  in  the  con- 
stellation Lyra  about  2°  N.  E.  of  Vega  (on 
the  meridian  9  p.  m.  Aug.  30).  The  two 
wider  components  are  207  seconds  of  arc 
apart  and  can  be  distinguished  as  separate 
objects  by  persons  with  exceptionally  fine 
eyesight.  Each  of  these  components  is  it- 
self a  double  star  and  can  be  separated  with 
a  three-inch  telescope.  Beta  Lyrae,  about 
6°  S.  E.  of  Vega,  is  not  only  an  interesting 
multiple  star  but  also  a  remarkable  vari- 
able with  a  period  of  nearly  thirteen  days 
and  a  range  of  one  magnitude. 

There  are  several  interesting  doubles  in 
addition  in  this  constellation,  which  is  a  fine 
field  for  a  three-inch  telescope. 

Beta  Cygni,  about  fifteen  degrees  to  the 
southeast  at  bottom  of  Northern  Cross  is  a 
most  beautiful  double. 

In  the  constellation  Delphinus,  known  as 
Job's  Coffin,  are  two  fine  doubles,  Gamma 
and  Alpha.  This  constellation  is  a  small 
diamond-shaped  group  of  stars  about  30° 
to  the  southeast  of  Lyra. 

In  the  constellation  Scorpio  (in  southern 
skies  in  August  west  of  meridian  in  the 
early  evening)  are  three  interesting  dou- 
bles, Sigma,  Beta  and  Nu.  Sigma  is  the 
star  just  north  of  Antares,  the  brilliant  red 
star  in  this  constellation.  Antares  also  has 
a  greenish  companion,  but  it  takes  a  four- 
inch  telescope  to  separate  it.  Nu  and  Beta 
are  about  ten  degrees  northwest  of  Antares. 
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will  go  out  of  its  way  or  take  a  round- 
about course.  However,  it  notifies  the  sys- 
tem operator  ;  subsequently  these  warnings 
either  discoutinue,  or  the  rapidity  of  the 
signals  increases  as  the  storm  approaches 
or  dies  out.  With  this  storm,  however,  it 
was  different ;  it  approached  with  hurricane 
velocity,  and  when  about  one-half  to  one 
hour  away  the  bell  strikes  every  minute. 

This  now  became  a  positive  signal  that 
the  storm  was  about  to  break,  and  that 
within  a  very  short  time.  The  fires  in  the 
boiler  room,  which  have  been  banked  up 
to  the  present  time,  are  now  let  loose  and 
coaled  up.  Within  a  short  time  "steam  is 
up"  in  the  boilers.  The  system  operator 
now,  by  means  of  telephone  or  other  forms 
of  annunciators,  directs  the  starting  of  the 
gigantic  reserve  generators,  so  that  every- 
thing will  be  in  readiness  should  the  storm 
break.  Now  the  auxiliaries  are  started. 
The  system  operator  is  warned  by  the  bell 
ringing  continuously,  and  the  device,  which 


Adventures  of  the 

The  Circus  Parade 

Jim,  the  Club  Captain,  is  a  great  one  for 
new  ideas.  When  the  circus  hit  town  last 
week,  he  said  the  tAuto- Wheel  Coaster 
Club  "  ought  to  march  in  that  parade." 

So  we  all  took  our  cAuto-  Wheels  down  to 
the  show-lot,  and  when  the  march  started 
we  joined  in.  We  hitched  on  to  the  biggest 
elephant  in  the  show  and  followed  along. 

We  didn't  have  to  decorate  those  cAuto- 
Wheels.  They're  good-looking  to  begin  with. 
And  they  ran  along  just  as  smooth  as  autos. 
You  should  have  heard  the  crowd  cheer 
when  we  passed.  "  Biggest 
Hit  in  the  Whole  Parade," 
the  folks  said.     And  after 
It  was    over  five  fellows 
came  up    and   wanted  to 
know  where  they  could  get 
cAuto  -  Wheels.     Jim  sent 
them  to  the  local  dealer, 
and  they  are  going  to  join 
the  Club.  Jim  has  sent  to 
The   Buffalo   Sled  Co.,  for 
FREE  Club  Caps  for  them, 
like  ours. 
BOYS:  — DO  YOU  WANT 
WAGONS  LIKE  THESE  T 
The  Auto  -  Wheel  Coaster  is  a 
wonder — smooth-running,  strong, 
epeedy.    The  Auto-Wheel  Con- 
vertible Roadster  is  two  wagons 
in  one — can  be  changed  from  a 
Coaster  to  Roadster  in  a  second. 

Send  us  three  dealers'  names, 
telling  which  one  handles  the 
Auto -Wheel.  We'll  send  you 
Free  Felt  Pennant  and  Booklet, 

The  Buffalo  Sled  Co., 

163  Schenck  Street, 
N.    TONAWANDA,  N.  Y. 
(  In  Canada:   Preston,  Ont. ) 


I  la  the  famous 

*uto- Wheal  Couttr 

— and  here  Is  th< 
patented 
auto -Mm  I 
Cmnrtitili  ftoidttir 


AS  A  COASTER 


NORMA  TAL- 
MADGE  says: 

"It  is  one  of 
my  favorite 
magazines.  I 
enjoy  reading 
it  e  v  e  r  y 
month" 


"  7XJST  to 
get  ac- 
q  u  a  i  n  t  e  d" 
send  a  dollar 
and  receive 
the  next  four 
numbers  of 

The  PHOTO-PLAY  WORLD 

Contributions  by  leading  authors 
Beautifully  illustrated,  handsomely  printed 
By  the  year  $3.50 — 35  cents  a  copy 

Trial  Offer:  4  numbers  for  $1 

(Foreign  postage  50  cents  extra) 
THE  DOWNS  PUB.  CO.,  Bulletin  Bldg.,  Phila.,  Pa. 


$5.00 


Noiseless  Target  Practice 

Fit  your  .22  with  a  Maxim  Silencer  and  get 
no  end  of  fun  this  su  amer  practicing  In  your 
b^ck  yard  and  on  your  vacation. 

l#lAlll     gjk  JIIV    MAKES  YOU 

I    MW  A  BETTER  MARKSMAN 

rare  aWnJ 

It  eliminates  recoil  and  all  noise  of  LRaS 
the  report,  and  steadies  your  aim.  BOOK 
Direct  from  Dealer  or  Factory  J5.0  0.  .  . 

Write   for    Free    Book    of    Stories.  <M 

MAXIM  SILENCER  CO 
89  Homestead  Ave.,  Hartford,  Conn 
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has  finished  its  overtime  work,  is  now 
short-circuited.  There  is  no  further  need 
of  warning.  The  city  becomes  enveloped 
in  darkness  equal  to  that  of  night.  Sud- 
denly the  storm  breaks  and  together  with 
a  downpour  of  rain  comes  the  click  of  so 
many  light  sockets  and  the  pull  of  so  many 
chains,  and  we  think  no  more  of  it.  The 
"juice"  is  there  and  we  have  light. 

We  never  realize  how  those  fellows  up 
at  Waterside  station  have  to  work  in  order 
to  supply  this  demand.  There  is  the  crash- 
ing of  many  huge  switches,  as  extra  feeders 
are  put  into  operation,  and  finally  as  a  last 
resort  powerful  storage  batteries  are 
thrown  into  the  circuit  so  as  to  supply  the 
city  with  its  increasing  demand  for  elec- 
tricity— and  this  has  been  done  with  no  in- 
convenience and  without  bravado.  Thanks 
to  the  Edison  service,  New  Yorkers  were 
able  to  work  at  their  offices  as  late  as  de- 
sired, while  the  house  and  theater  lights 
blazed  forth  by  the  hundred  thousand. 


Electric  Coofeery- 
.1 


By  Grace  T.  Hadley 

(Continued  from  page  412) 


oven  switches  on  High  for  fifteen  minutes 
in  advance.  Bake  paste  fifteen  or  twenty 
minutes  on  High  heat. 

Quick  Coffee  Cake. — Turn  oven  switches 
to  High  before  preparing  cake.  Sift  to- 
gether twice  one  pint  of  flour  with  one- 
third  cup  of  sugar,  three  heaping  teaspoons 
of  baking  powder,  one-half  teaspoon  each 
of  salt  and  cinnamon.  Mix  to  a  soft  dough 
with  one  cup  of  milk  stirred  into  a  well- 
beaten  egg.  Add  four  tablespoons  of  melt- 
ed, butter  and  spread  in  a  buttered  shallow 
pan.  Sprinkle  over  with  granulated  sugar 
mixed  with  cinnamon.  Bake  on  lower 
grate  from  twenty  to  twenty-five  minutes, 
turning  switches  to  Medium  for  last  ten 
minutes  of  baking. 

Date  Muffins. — Cream  three  tablespoons 
of  butter  with  three  of  sugar  and  add  two 
well-beaten  yolks  of  eggs,  then  three- 
fourths  of  a  cup  of  milk  and  two  cups  of 
pastry  flour  sifted  with  three  scant  tea- 
spoons of  baking  powder.  Beat  well  and 
add  the  stiffly  beaten  whites  of  the  eggs 
and  a  cup  of  dates  cut  into  small  pieces. 
Turn  oven  switches  to  High  twenty  min- 
utes in  advance  and  muffins  should  bake  in 
from  twelve  to  fifteen  minutes  with  switches 
left  on  High. 

Advantages  of  Electric  Ranges. 

The  modern  electric  range  is  really  a 
triumph  in  beauty  of  design  and  workman- 
ship. Clear  white  enamel  walls  and  oven 
door  panel,  bright  nickel  trimmings  make 
this  type  of  range  a  source  of  pride  and 
joy  to  the  particular  housewife.  There  is 
so  much  labor  saved.  There  are  no  black 
bottomed  pans  and  pots  to  be  washed,  hence 
there  is  a  great  saving  in  the  matter  of 
cleaning  up  after  the/  cookery  process. 
The  easy  control  and  perfect  regulation 
of  the  heat  establishes  dependable  tempera- 
ture conditions.  Best  of  all  is  the  satisfac- 
tion of  doing  good  cookery  in  the  most 
modern  way. 

"I  would  not  be  without  my  electric  range 
for  anything,"  is  the  verdict  of  Mrs.  Mod- 
ern Housewife. 

A  Dinner  Prepared  in  Automatic  Electric  Range. 

Chicken,  3  lb. ;  pudding,  1  quart ;  baked 
potatoes,  six.  Place  in  upper  oven ;  current 
on  thirty-five  minutes.  Wattage  should  be 
875. 


S  9            Mil  i 

Scenes  from  the  Universal  Film  "Heads  Win  I" 


"He  ads  Win! 

,  Traffic  jammed  at  the  rush  hour!  Crowds  thronging  station 
platforms!  A  mile  of  stalled  trains!  The  swing-bridge  would  not 
close  and  all  because  down  in  the  power  house  something  had  gone 
wrong  and  nobody  knew  what — until  Jim  came  to  the  rescue. 

Each  night  thousands  are  seeing  unfolded  on  the  screen  the  thrilling  story 
of  Jim  Godfrey,  who,  in  the  hours  after  supper,  with  the  help  of  the  Inter- 
national Correspondence  Schools,  had  put  a  trained  head  on  his  shoulders 
— a  head  that  knew  what  to  do  in  an  emergency. 

There  are  thousands  of  Jims  in  real  life.  You  will  find  them  in  offices,  shops,  stores,  fac- 
tories, in  mines  and  on  railroads.  For  in  every  city  and  town  and  in  every  line  of  industry 
there  are  men  who  have  gained  in  spare  moments,  with  I.  C.  S.  help,  special  training  in  the 


work  of  their  choice. 

There  are  men  like  Jesse  G.  Vincent,  who 
rose  from  a  toolmaker's  apprentice  to  Invent- 
or of  the  Liberty  Motor;  men  like  Joseph  G. 
Tynan,  the  laborer  who  became  the  world's 
greatest  ship  builder;  men  like  Robert  E. 
Ramsay,  the  clerk  who  became  editor  of  Ad- 
vertising and  Selling.  There  are  carpenters' 
helpers  who  became  architects,  bookkeepers 
who  became  general  managers,  men  and  boys 
who  rose  from  nothing  at  all  to  responsible 
positions  at  splendid  salaries. 

It's  simply  a  question  of  training.  Your  hands 
can't  earn  the  money  you  need,  but  your  head  can 
H  you'll  give  it  the  chance.  "Heads  win"  every  time  I 

More  than  two  million  men  and  women  In  the  last 
28  years  have  let  the  I.C.  S.  help  them  win  better  Jobs, 
make  more  money,  enjoy  happier  homes.  Over  one 
hundred  thousand  right  now  are  turning  their  spare 
moments  to  profit.  Hundreds  are  starting  every  day. 

Can  you  still  go  on,  putting  In  your  days  at  the 
same  grind,  getting  the  same  pay  envelope  with  the 
same  insufficient  sum,  keeping  up  the  constant  fight 
against  a  soaring  cost  of  living,  when  a  little  grit  on 
your  part  could  be  the  means  of  changing  your 
whole  life  ? 

It  Is  easily  possible  for  you  to  have  the  position 
you  want  in  the  work  you  like  best,  to  have  a  salary 
that  will  give  you  and  your  family  the  kind  of  a 
home,  the  comforts,  the  little  luxuries,  the  enjoy- 
ments that  you  would  like  them  to  have.  No  matter 
what  your  age,  your  occupation,  your  education  or 
your  means— you  can  do  it  1 

All  we  ask  is  the  chance  to  prove  it.  That'-  fair, 
isn't  It?  Then  mark  and  mail  this  coupon.  There's 
no  obligation,  and  not  a  penny  of  cost.  But  it  may 
be  the  most  important  step  you  ever  took  in  your 
life.  Take  It  now/ 


INTERNATIONA^  CORRESPONDENCE  SCHOOLS 

BOX  6198,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for 
the  position,  or  in  the  subject,  before  which  I  mark  X. 


ELEGTH  ICAf,  I-  ncjinf  Fit 

 Kit f trie  Lighting  and  lly • 

1  Electric  Wiring 

m  Telegraph  Engineer 

Telephone  Work 
.  MECIIANIOAL  ENGINEER 
_  Mechanical  Draftsman 
_  Machine  Sbop  Practice 
_  Toolmaker 
.  Gas  Engine  Operating 
.  CIVIL  ENGINEER 
m  8nrTerlng   and  Mapping 
.  MINE  FORFHAN  or  KNO'lt 
.  STATIONARY  ENGINEEIl 
_  Marine  Engineer 
m  Ship  Draftsman 
.  ARCHITECT 
_  Contractor  and  Rotlder 
m  Arcbltectnral  Draftsman 
_  Concrete  Builder 
m  Structural  Engineer 
.  PM7MRINUANI)  Mr  A  I  INS 

□  Sheet  Metal  Worker 

□  Textile  Overseer  or  6npt. 

□  CHEMIST 


Narne_ 


J  SALESMANSHIP 
ADVERTISING 
Window  Trimmer 
Show  Card  Writer 
Sign  Painter 
Railroad  Trainman 
ILLUSTRATING 
Cartooning 
BOOKKEEPER 
Sttnoe-rapher  and  Typist 
Cert.  Pub.  Accountant 
TRAFFIC  MANAGER 
Railway  Accountant 
Commercial  Law 
GOOD  ENGLISH 
Teacher 

Common  School  Sublette 
Mathematlca 
CIVIL  SERVICE 
Railway  Mall  Clerk 
ABTOMORII.K  OPERATING 
Aato  Repairing 
Navigation  inSpaobh 
AGRIOl'I.TURR  InPrenth 
Poultry  Balling  ■□Italia st 
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Street 

and  No.  
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City.  

Canadians-  may  send  this  coupon  to 
International  Correspondence  B0K00I9,  Montreal,  Canadt 


*  THERE'S  MONEY  IN  IT*' 

g^LEARN  TELEGRAPH YsMfes 


TEACH  YOURSELF 


in  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPH. 
Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adopted  by  U.  S.  Gov't.    4  style*.    Catalogue  freoA 

OMNIGRAPH  MFG.  CO. 

39L  Cortlandt  St.  New  York 
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ELECTRICAL 


ENGINEERING 


IN  ONE  YEAR 


training  again  open  to 
civilians.  Over  3000 
men  trained  tor  elec- 
trical industries  in  experience  of  more  than  a  quarter 
of  a  century.  For  men  of  ambition  and  limited  time. 
Condensed  course  in  Electrical 

enables 
g  r  a  d- 
uates  to 

secure  good  positions  and  promotions.  Theoretical  and 
Practical  Electricity,  Mathematics,  Steam  and  Gas  En- 
gines. Mechanical  Drawing.  Students  construct  dynamos, 
install  wiring  and 
test  electrical 
chinery.  Course  with 
diploma,  complete. 

Thoroughly  equipped  fireproof  dormi- 
tories, dining  hall,  laboratories,  shops. 

Write  for  catalog.    27th.  year  opens 
October  1,  1919. 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOM  A  AVENUE.  WASHINGTON,  D.  C. 

Says  the  Master  Mechanic.  The  Greb 
Automatic  Grip  Puller  is  a  One-Man 
Puller — Quick-acting,  strong  and  sim- 
ple in  the  extreme.  May  be  locked  in 
any  desired  position.  A  combination 
of  two  or  three  arms.  Heavy  Duty 
Size  capacity  1"  to  18"— Junior  size 
capacity  1"  to  7".  Two  sets  of  jaws 
furnished  with  each  size. 

Ten  Days' Trial  \Urorr 

jobber  does  not  have  them  we  will  send  you 
one.  Try  it  ten  days.  If  not  satisfactory, 
return  to  us  and  wt-  will  refund  your  money. 
We  also  make  the  HHKii  HIM  TM>L. 

THE  GREB  CO.,   230  State  Street,  BOSTON 


Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
good.    Catalog  Free. 
Cleveland  Automobile  SchooI,1807E.24thSuCleveland,O. 


N 

Ben 


On  market  5  years.  Over 
10,000.000  in  use.  Every 
set  guaranteed.  Popular 
thru  service.    Don't  re- 
bore   cylinders.  "NO- 
LEAK-O"  makes  good 
when  others  fail.  Made 
different.    Give  results 
r  ring  can.    Write  for  booklet.    Order  from 
Jobber,  or  write  direct. 
O-LEAK-0  PISTON  RING  CO..  Baltimore.  Md. 

Imitations.    See  that   NO-LEAK-O  is  on 
EVERY  PACKAGE. 


Built  for  the  Owner 


Simple, 
Sturdy  construction. 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Zr 


Dealers  Wanted  ft?,™*' 


-108 
ate  delil 


wheel  baa 

.  Fifth  sueness 
Teased  output.  Liberal 

newspaper  ;i<lv.-r'  s.iik  hi  dealers'  territury.  W.mdei  I  Li  I  ..pp.irtunities. 
Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO.,  49  Seneca  Factory,  F0ST0R1A,  OHIO 


BIG  MONEY  SAVINGS  FOR  YOU 

It  motorcycteo ,  Birqjle  and  twins. 
4100.  Used  bicycles.  $5.00;  tan- 
ma,  $10.  AHmachines  guaranteed 
in  good  working  order.  New  W- 
Tcles  and  motorcycles  at  Fac- 
ory  prices.  You  save  dealers' 
.  rofitB.  Motorcycle  and  auto- 
mobile tires  too.  $3.00.  Complete 
ineof  parts  and  supplies, 
ger  Cycle  Co.  t  Rochester, N. Y. 


FREE!  ^onot^ 

These  phonograph  needles  Semi  -  Permanent  Silvered 
replace  steel  needles,  play  m  r  r  n  I  p  o 
50  to  100  times  and  are  INttULCS 
used  on  ALL  MAKES  of  steel  needle  records 
Economical,  convenient,  improve  tone,  and 
preserve  records.  30c  per  card  of  5,  40c  In 
Canada.    Write  today  for  FREE  sample. 

&onora  ^Ijnnnarapl;  §>alp0  (Company,  3nr. 

GEORGE  E.  BRIGHTSON.  President 
279  Broadway,  Dept.  G.  New  York    Toronto:  Ryrle  Bldg. 


CATALOG 
FREE  ! 


BUILD  A  $100 
PHONOGRAPH 

Assemble  your  own  Phonograph 

Do  it  yourself  easily. 
Have  the  finest  machine. 
Astounding  saving.  We 
give  you  the  phonograph 
secrets  Complete  instruc- 
tions 10  cents. 

ELECTRO  MECHANICAL  PARTS  CO. 

160  N.  Wells  St.  CHICAGO 

Want  to  Make  Money?  f^d  ma  TugSl? 

Sale  By  Mail,  "iou'll  save  many  dollars  on  your  summer 
purchases  of  Cameras,  Jewelry,  Auto  Supplies  and  Travel- 

ing  Goods.  DAV1D  ST£RN  C0MPANY 

I027K  Madison  St..  CHICAGO.  U.  S.  A. 


s 


TAMPS 


50  ditT.  Belgium  (large  bi-color),  China,  Jamaica. 
Portugal,  Venezuela,  etc..  10c:  100  ditT..  nice 
packet.  20c:  1.000  well  mixed.  40c:  100  Tar. 
IT.  B..  50c;  1,000  hinges.  10c;  Agts.  wanted.  50%. 
List  free.  I  buy  stamps.  L.  B.  Dover.  Overland.  Mo. 


Carrots,  spinach,  turnips,  in  three-cluster 
utensil.  Current  on  fifteen  minutes.  Watt- 
age 213. 

Food  cooks  in  both  ovens  one  and  a  half 
hours. 

Make  coffee  in  electric  percolator,  four 
cups ;  167  watts. 

Princess  Pudding. — Two-third  cup  but- 
ter, one  cup  sugar,  one  large  cup  flour, 
three  eggs,  one-half  teaspoon  baking  pow- 
der, small  glass  cider.  Rub  to  smooth 
cream  butter  and  sugar,  add  eggs  one  at  a 
time,  beating  few  minutes  after  each  addi- 
tion; add  flour  sifted  with  baking  powder 
and  cid£jj_put  into  mold  well  buttered,  set 
in  sauce  pan.-  in  some  boiling  water ;  steam 
thus"  one  and  a  half  hours;  turn  out  on 
dish'  garMulby  ;  serve  with  lemon  sauce. 

-Tapioca  and  Cocoanut  Pudding. — One 
cup  "tapioca  soaked  overnight,  one  quart 
milk,  yolks  four  eggs,  whites  of  two,  one 
currr'sugar,  two  tablespoons  grated  cocoa- 
nut;  bake  one-half  hour.  Make  frosting  of 
whites  of  two  eggs,  three  tablespoons  sugar, 
two  tablespoons  grated  cocoanut ;  spread 
over  pudding  when  baked.  Set  in  oven 
until  light  brown. 

DINNER 
Asparagus  Soup 
Pseudo  Roast  Chicken 
Carrots  Espagnole 
Baked  Tomatoes  or  Potatoes 
Salad 

Fruit  Tarts  Whipt  Cream 

Demitasse 

Pseudo  Roast  Chicken. — To  avoid  cold 
storage  chicken  and  yet  have  it  tender,  try 
the  "pseudo  roast."  Take  the  cleaned  fowl, 
place  it  in  kettle  of  water  already  heated  to 
boiling.  Simmer  gently  in  boiler  oven,  cur- 
rent low,  until  chicken  meat  becomes  ten- 
der; twenty  minutes  before  mealtime  baste 
chicken  with  butter  and  place  in  oven,  cur- 
rent on  High  until  golden  brown. 

Carrots  Espagnole. — Boil  and  mash  thru 
a  colander  two  or  three  bunches  of  carrots ; 
beat  into  them  melted  butter,  pepper,  salt 
and  cayenne  or  paprika ;  add  two  eggs  well 
beaten  and  grated  cheese  to  taste ;  bake  in 
mold  and  serve  turned  out  on  a  hot  dish ; 
garnish  with  parsley.  It  should  be  as  light 
as  a  souffle.  Cook  carrots  in  boiler  oven. 
Bake  tarts,  tomatoes  or  potatoes,  chicken 
and  carrots  espagnole  in  large  oven. 

Electric  luncheon  to  Northwestern  Elec- 
tric Equipment  Co.  by  Edison  Electric  Ap- 
pliance Co.,  Hotpoint  Division,  January  10, 
1919.    Menu  for  forty-five  guests : 
Celery  Olives 
Chicken  Soup  Wafers 
Roast  Beef,  Meat  Sauce 
Potatoes  and  Peas  in  Cream 
Sweet  Corn  in  Ramekins 
Raisin  Bread  Sweet  Rolls 

Head  Lettuce  Salad 
Plum  Pudding,  Hard  Sauce 
Coffee  Cheese  Straws 

Van  Dyke  Cigars 
Prepared  on  electric  range  by  Miss  Bell, 
of  the  Minn.  Gen.  Elec.  Co. 

10  cans  soup   469  watts 

18  lbs.  roast  beef   2,325  " 

\y2  pks.  potatoes   1,188  " 

2  cans  peas,  5  cans  corn    300  " 

6  loaves  bread   1,000  " 

5  doz.  rolls   700  " 

50  portions  pudding....  1,275  " 

70  cups  coffee   525  " 

At  4  cents  per  kilowatt-hour,  this  gener- 
ous repast  was  prepared  entirely  at  a  cost 
of  31  cents  per  person.  The  operation  was 
in  charge  of  Miss  Bell,  of  the  Minn.  Gen. 
Elec.  Co.,  with  one  assistant,  and  not  only 
were  they  on  the  job  only  ninety  minutes, 
but  the  task  found  them  just  as  sweet  and 
clean  as  tho  they  had  never  seen  a  kitchen. 

Total  wattage  was  7,782,  or  172.9  per 
person.  How  was  it  done?  By  utilization 
of  one  great  essential  in  successful  range 
operation — stored  oven  heat.  Of  four  sur- 
face burners  only  three  were  used  to  a 
current  consumption  of  2,682  watts. 


REFINED  PHONE  SERVICE 

High  rower  Scientific  Receiver 
Earpiece  is  tuned  to  the  ear. 
It  can't  confuse  nor  fatigue. 
Absorbs  shocks,  improves  the 
Hearing-  and  conserves  time. 
ForBusv,  Deaf.  Nervous,  Pri- 
vacy and  Noises.  Guaranteed 
to  suit.  fCheck  or  C.  O.  D.- 
Export  $2  20).    No  Agents. 

Evolution  Phone  Company 

48  Greenwich  Ave. ,  New  York  City 


SECURE  A  MOTOR-CYCLE  AT 
LOW  COST 

by  putting  a  RELIABLE  STEFFET 
MOTOR  on  your  wheel.  Easy  to 
attach.  Costs  less  to  run  than  an 
expensive  motorcycle.  Write  at  once 
and  secure  low  factory  prices. 

STEFFEY  MFG.  CO. 

E.  5025  Brown  St..  Philadelphia.  Pa. 


SAVE  y2  ON  AERIAL  WIRE 

Special  sale  of  No.  12  or  No.  14  Copper 
Wire   at   the    remarkably   low    price  of 
30c  per   100  foot  roll 
50c  per  200  foot  roll 

Add  7c  for  postage  charges. 
Send  5c  for  our  big  illustrated  catalogue 
showing  scores  of  other  bargains  for  elec- 
trical experimenters. 

ELECTRICAL  SPECIALTY  COMPANY 

Dept.  E— 48  So.  Front  St..  Columbus,  0 
Dept.   E— 128  So.   Ilth  St.,   Phila.,  Pa. 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 

1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 
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Genuine    Foreign    Stamps — Mexican  War 
Issues,  Venezuela.  Salvador  and  In- -fo- 
lia Service.  Guatemala.  China,  etc.,  only 
00  all  diff.,  fine,  15c:  200  all  diff.,  25c.  FINEST 
kPPROVAL  SHEETS  60%   to  80%.  AGENTS 
WANTED     Big  72-uaei!  Lists  FREE!    We  Buy  Stamps. 
Est.  25  years.   C.  E.  HUSSMAN  STAMP  CO.  Dept.  67 
ST.  LOUIS,  MO.  

ACCOUNTANCY 

The  Highest  Paid  Profession  taught  thoroughly 
*¥ ■  1  in  a  tew  months  of  home  study  by  new  system 
FQFF  RAMf  International  Accountants  Society 
 PVVH  Dept  39J  2626S  Mich  Av„  ctiicaiio 

Learn  Watchwork,  Jewelrywork  and 

Fntrravincr  ^  ^ne  tra(^e  commanding  a  good  sal- 
dVIllg  arV|  an(}  y0ur  services  are  always 
in  demand.     Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 

TYPEWRITERS 

$10  AND  UP.   ALL  MAKES.   SAVE  $25  TO  $50  on 

rebuiltatthe  factory  by  the  well-known"  YoungProcess. ' ' 
Sold  for  low  cash— installment  or  rented.  Rental  applies 
on  purchase  price.  Write  for  full  details  and  guarantee. 
Free  trial.       YOUNG  TYPEWRITER  CO.,  Dept.  822,  Chicago 
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$200,000  RADIUM  INSTITUTE  TO 
TREAT  CANCER. 

The  establishing  of  a  splendid  Radium 
Institute  for  Cancer  Treatment  is  being 
built  at  Los  Angeles,  Calif.,  by  King  C. 
Gillette,  of  safety  razor  fame.  The  insti- 
tute is  being  established  for  the  study 
and  treatment  of  neoplastic  (tumor  and 
cancer  growth)  diseases.  It  will  be  the 
only  one  of  its  kind  in  the  West,  and  will 
employ  upwards  of  $150,000  worth  of  radi- 
um. Mr.  Gillette  is  to  be  president  of  the 
institution,  and  Dr.  Rex  Duncan  will  act 
as  medical  director. 

In  his  announcement  recently  Dr.  Dun- 
can, who  has  just  returned  from  the  East, 
where  he  studied  the  use  of  radium  at 
Johns  Hopkins,  Harvard  and  Cornell  can- 
cer research  institutes,  stated  that  the  Los 
Angeles  institute  will  use  more  radium  and 
radium  therapathic  equipment  than  can  be 
found  in  all  the  other  territory  west  of 
the  Atlantic  Coast.  The  building  "L"  will 
cover  an  area  65x38  and  50x36  feet.  In 
addition  to  its  offices  and  elaborately-equipt 
laboratories,  it  will  have  a  large  number 
of  beds  for  patients  who  find  it  necessary 
to  remain  at  the  institute  for  a  time. 

"The  purpose  of  this  institution,"  said 
Dr.  Duncan,  "is  to  provide  unexcelled  facil- 
ities for  radium  therapy,  and  the  study 
and  treatment  of  neoplastic  disease.  The 
benefits  to  be  derived  will  be  available  to 
all  requiring  such  treatment,  and  a  fee 
consistent  with  the  financial  condition  of 
the  patient  will  be  charged.  Any  profits 
earned  above  those  required  for  the  proper 
maintenance  and  equipment  of  the  institu- 
tion will  be  devoted  to  scientific  and  re- 
search work." 

WORLD'S  BIGGEST  TURBINE  DY- 
NAMO—100,000  H.  P. 

(Continued  from  page  401) 

chine  is  combined  with  the  flexibility  and 
reliability  of  three  regular  independent 
units. 

The  entire  control  of  this  turbine,  to- 
gether with  all  the  others  in  the  power 
house,  is  centered  at  an  electric  switchboard 
located  in  a  room  in  the  upper  part  of 
the  power  house.  Here,  by  merely  operat- 
ing a  few  dozen  small  keys,  resembling 
telegraph  keys,  the  operator  starts  and 
stops  the  turbines  in  accordance  with  the 
demands  of  the  transportation  system,  di- 
rects the  current  into  various  circuits  as 
required,  makes  special  connections  to  meet 
emergencies,  and  in  other  ways  keeps  New 
York  constantly  on  the  move..  The  re- 
sponsibilities connected  with  this  work  can 
hardly  be  over-estimated,  since  a  single 
error  might  tie  up  half  of  the  city's  ele- 
vated, subway,  and  surface  lines. 

In  addition  to  this  human  control,  a  sys- 
tem of  governors  has  been  devised  for 
the  large  turbine  that  automatically  takes 
care  of  almost  every  possible  contingency. 
In  consequence,  the  machine  practically 
runs  itself  and  one  of  the  things  that  strikes 
a  visitor  is  the  fact  that  workmen  are 
rarely  seen  on  the  power  house  floor. 

For  the  technical  reader  the  following 
details  will  be  of  interest.  Superheated 
steam  enters  the  high  pressure  element  at 
205  lbs.  pressure  and  dividing  into  two 
portions  is  exhausted  into  the  low  pressure 
elements  at  15  lbs.  pressure.  From  the 
low  pressure  elements  it  goes  into  the 
condensers  in  which  a  29-inch  vacuum  is 
maintained  ;  826,000  lbs.  of  steam  are  used 
per  hour  for  the  maximum  load,  and  the 
water  rate  is  below  11  pounds  of  steam 
per  kilowatt-hour.  The  generators  are  each 
rated  at  20,000  KW  continuously  and 
23,500  KW  for  two  hours.  Three-phase, 
25-cycle  current  at  11,000  volts  is  delivered 
to  the  substations.  The  floor  space  oc- 
cupied by  the  entire  turbine  is  only  52x50 
feet  and  its  height  is  about  20  feet. 

Photos  Courtesy  Westingkousc  Elec.  &  Mfg.  Co. 


LIONEL  STRONGFORT 

"Dr.  Sargent,  of  Harvard,  declared 
that  Strongfort  is  unquestionably  the 
finest  specimen  of  physical  develop- 
ment ever  seen." 


you  Misfit! 


SAILING  under  the  name  of  man.  You  know  the 
truth  if  no  one  else  does — you  know  what  you 
lack — what  you  need.  You  may  hide  it  from 
others  in  a  way,  but  you  can't  hide  it  from  yourself. 
Are  you  a  victim  of  any  pernicious  habit  that  you 
want  to  get  rid  of?  Have  you  a  spark  of  ambition 
left  to  be  the  man  you  once  were,  to  be  the  man  you 
ought  to  be?  Are  you  an  easy  victim  of  every  little 
ailment  that  comes  along,  noing  around  without  snap 
or  ginger,  losing  ground  when  you  ought  to  gain  it? 
Then  wake  up  and  be  a  man,  not  a  misfit.  Deserve 
the  name  of  man  ;  he  vigorous,  virile.  It  makes  no 
difference  if  you  are  a  physical  wreck,  if  you  join 
hands  with  me,  I'll  make  you  the  kind  of  man  that's 
wanted,  the  kind  of  man  needed,  the  kind  of  man 
looked  for,  sought  for,  bid  for  all  the  time,  and  it 
will  be  done  without  drills,  or  tonics  or  stimulants. 

You  will  gain  in  vim,  and  vigor;  your  muscular 
power  will  increase  in  flexibility  and  strength,  your 
nervous  system  fortified  to  renew  its  energy,  not 
bolstered  up  for  the  time  being,  to  fall  back  below 
the  level  it  was,  as  it  does  when  you  resort  to  drugs 
or  medicine. 

You  married  men  come  across  to  yourself — get 
the  pep  and  ginger  and  tingle  of  life  into  you.  You 
are  not  living  for  yourself  alone;  you  need  dash, 
spirit,  the  enterprise  you  used  to  have.  Regain  and 
maintain  your  vigor ;  I'll  show  you  how. 

You  business  men— overworked,  did  you  say? 
You  are  not  doing  half  as  much  as  you  ought  with 
your  experience.  Never  mind,  there  is  a  way  to  get 
back  your  aggressiveness,  to  be  right  in  the  fight 
and  enjoy  it.  You  can  double  your  percentage  of 
real  worth  as  a  man,  and  enjoy  life  as  you  ought  to 
be  able  to  do. 

You  young  man— think  of  your  future — how  about 
it — are  you  fit  for  marriage — are  you  qualified — do 
you  feel  it  in  your  soul — are  others  sliding  by  you 
doing  more — getting  more  than  you  are?    I  know 

what  is  dragging  you  down,  what  is  keeping  you  down,  and  it 
is  time,  high  time,  that  you  Stop.  No  one  can  abuse  nature 
and  succeed;  others  tried  it  and  failed  miserably.  Do  you  want 
to  be  a  failure,  or  even  worse  than  a  failure?  Then  come  to 
me;  I  have  helped  thousands;  physically,  mentally,  morally.  I 
will  help  you;  I  will  make  you  the  kind  of  young  man  that  is  a 
credit  to  any  community —  will  make  you  so  that  your  progress 
in  any  undertaking  will  be  easier.  Just  be  frank  and  above 
board — tell  me  your  troubles.  I  will  guide,  direct  and  point 
the  way;  the  natural  way  for  you  to  achieve  what  I  have  said — 
Nature's  way.  You  can  stop  the  drain  on  your  system,  you 
can  be  free  from  bad  habit,  gain  muscular  tissue,  be  strong, 
virile,  erect  in  carriage,  courageous  and  likeable  to  all  you  meet. 
Let  me  be  your  guide,  your  teacher.  I  have  pupils  all  over  the 
world,  learning  a  system  of  Health,  Strength,  moral  courage 
building,  known  as 

Strongfortism 


Under  my  methodical  system  and  the  plan  of 
can  build  your  body  up  in  symmetrical  proport 
You  will  gain  greater  confidence  in  yourself 
confidence  in  you— it,  best  of  all,  brings  you 
capped  with  the  glow  of  health  and  the  _ 
supreme  joy  of  living.    You  can  keep  your  : 

youth  with  you.  no  matter  what  mistakes  you  have  : 

made,  or  what  your  present  physical  condition  is,  or  ; 

what  ailment  or  disorder  you  have — youthful  errors,  . 

vital  losses,  devitalizing  habits,  poor  memory,  con-  : 

stipation,  rheumatism,  no  matter  what  your  present  : 

physical  condition  is.    See  that  coupon,  check  what  : 

interests  you.  mail  and   I   will  send  you  helpful  ; 

personal  information.     It  will   not   cost  you  any-  ! 

thing  and  it  will  surely  help  you  to  broader,  bigger,  ; 
better  things  and  a  great  deal  more  happiness. 

To  know  what  Strongfortism  can  do  for  you,  : 

send  for  a  copy  of  my  book,  "PROMOTION  AND  : 

CONSERVATION     OF     HEALTH,    STRENGTH  : 

AND  MENTAL  ENERGY."     IT  IS  FREE — Just  : 

enclose  three  2c   stamps   to  cover  mailing  ex-  : 
penses  to  get  a  copy.    SEND  AT  ONCE. 

LIONEL  STRONGFORT  | 

Physical  and  Health  Specialist 

1033  Strongfort  Institute  NEWARK,  N.  J.  I 


practicing  Strongfortism,  you  men 
ions  as  nature  intended  you  to  be. 
and  compel  others  to  have  more 
success — that  you  can  call  success, 


FREE  CONSULTATION  COUPON 


Mr.  Lionel  Stronpfort.  Xewark.  N.  J. — Please  send 
me  your  book,  "PROMOTION  AND  CONSER- 
VATION OF  HEALTH,  STRENGTH  AND  MEN- 
TAL ENERGY,"  for  postage  of  which  I  enclose 
three.  2-eent  stamps.  I  have  marked  (X)  before 
the  subject  in  which.  I  am  interested.  (1033) 


Colds 

Catarrh 
.  Asthma 

Obesity 
.  Headache 
.  Thinness 

Rupture 
.  Lumbago 
.  Neuritis 
.  Neuralgia 

Flat  Chest 
.  Deformity 
(describe) 


.  Insomnia 
Short  Wind 
.Flat  Feet 
.Stomach 

Disorders 
.Constipation 
.Billiousness 
Torpid  Liver 
.  Indigestion 
.  Nervousness 
.  Poor  Memory 
.  Rheumatism 
.Vital  Losses 


. .  Youthful  Errors 
. .  I  mpotency 
.  .Gastritis 
. .  Heartweakness 
.  .  Poor  Circulation 
.  Skin  Disorders 
.  .  Despondency 
.  .  Round  Shoulders 
. . Lung  Troubles 
.  .Increased  Height 
.  .  Stoop  Shoulders 
.  .  Muscular 
Development 


Ace  Occupatio 

Street  
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Lightning  Racer  Experi- 
mental Model.  This  is 
not  a  toy.  It  is  a  prac- 
tical, scientific  flying 
^  model,  guaranteed  to  fly 

hundreds  of  feet:  designed  and  built  from  the  finest 
selected  materials,  by  Model  Experts.  This  machine 
and  our  famous  "Montauk  Flyer*'  are  the  only  Com- 
plete Model  Aeroplanes  guaranteed  to  fly  60U  rt.  sell- 
ing for  less  than  $5.00.  This  model,  shipped  with 
monoplanes  detached,  ready  and  guaranteed  to  ny. 
53.75  prepaid.  Send  stamps  for  circular  describing 
this  wonderful  model. 

Blueprints  of  the  following  modete  1^2  actual  size  60  cents  rjost- 

Blerlot  Racer,  files  600°ft.  Manhattan  Racer,  flies  2000 
ft.  H  Montauk  Flyer,  flies  500  ft.  3  ft.  Curtlss  or  De 
Havlland  Biplane,  75  cents  each,  postpaid. 

HEC  Flying  Boat  guaranteed  to  rise  from  the  water  and 
Uy  500  ft.  Two  sheets  blueprint  J1.00  postpaid  U.  S. 
HEC  AEROPLANE  CO..  300  E:  49th  St..  N.  V.  C. 


Send  Only  12c 

(Stamps  Coin) 
And  I  will  send  you  a  copy  of  my  valuable 

booklet, 

"Hints  to  Music  Loving 
Owners  of  Talking  Machines" 

Tells  you  how  to  take  care  of  your  machine  and 
records,  preserve  the  life  of  both,  and  gives  many 
pointers  to  improve  the  tone  of  your  instrument  and 
increase  your  enjoyment  of  it.  Instructs  on  the  care 
of  the  motor,  cleaning,  speed  adjusraent,  care  of  the 
ne.edles — in  tact  every  tiling  you  should  know.  Send 
12c  today  and  the  booklet  will  come  by  return  mail. 

J.  H.  ELLIS,  Box  882,  Milwaukee,  Wis. 
Patentee  &  Manufacturer.  Ellis  Harmonious  Reproducer 


Use  hb  ball  Bearing 
Electric  Motors 


SAVE  ON  POWER  BILLS— GET  BETTER  POWER. 

HB  Ball -Bearing  Motors  supply  better  power  than 
gas  engine  or  steam  engine,  and  cost  less  to  operate. 
Amply  designed  for  haul  service,  trouble  proof,  ab- 
solutely reliable.  Ideal  for  factory,  garage  or  machine 
shop.  Best  service  at  lowest  cost. 
$20  Brings  You  Any  HB  Motor.  Balance  on  Easy 
Terms.  Sizes  I  to  15  h.p.  Choose 
to  Suit  Your  Needs. 

In  planning  your  installation,  write 
our  service  department.  Get  their 
advice — F  R  K  K.  Simply  state  what 
machinery  will  ho  run  and  type  of  cur- 
rent available.  Let  us  plan  your  power 
system  (or  best  results  at  least  cost. 
Fin  this  ad  to  your  letterhead  and  mall 
TODAY  for  full  Information.  Ask  also 
about  HB  Battery  Chargers,  Genera- 

HOBART  BROTHERS  COMPANY 
Box  93E  Troy.  Ohio 

Successful  Manufacturers  Since  2893 


FACTORY-TO-RIDER 

?4  VES  YOU  MONEY 

Buy  direct  and  save  $10  to  $20  on  a 
bicycle.   RANGER  BICYCLES  now/ 
come  in  44  styles,   colors  and  sizes. 
Greatly    improved;     prices  reduced. 
Other  reliable  models  $16.75  up.  WE 
DELIVER  FREE  to  you  on  approval 
end  SO  days  trial  and  riding  test. 

Our  big  FREE  catalog  shows 
everything  new  in  bicycles  and  sun* 
dries.   Write  for  it. 

TIRES,  lamps,  wheels,  parts  and 
supplies  at  half  usual  prices. 

Do  not  buy  a  bicycle,  tires,  or 
{sundries  until  you  get  our  wonder* 
'iful  new  ojfers, low  prices  and  libera] 
terms.  A  postal  brings  everything. 


Ranger 
Electric 
Lighted 
Motorbike* 


EAL1  CYCLE  COMPANY 
CHU  Dept.Gl  ^Chicago 


35  Miles 
per hour 

Is  Record 
of  this 
Car 


Boys,  Build  This  Car.  This  nifty 
little  car  driven  by  gasoline  motor, 
can  be  built  by  any  boy.  Parts  are 
furnished  by  us  and  are  very 
cheap.  Send  26c  for  building 
plans  and  price  list  of  partsshow- 
ing  how  to  build  this  lad's  car. 


SYPHER  MFG.  CO. 
156  Warren  Street 
TOLEDO.  OHIO. 


HERE 


ALL  THE  PARTS  &  PLANS 

50  CENTS  PREPAID. 
Don't  Send  Stamps 


NIFTY  NOVELTY  4  TOY  CO.,  Newark,  N.  J. 


v©yiia^  by  IR©fI©ct©< 

By  H.  Winfield  Secor 

(Continued  from  page  405) 


to  the  greater  sound  conducting  properties 
here  presented,  the  velocity  of  sound  wave 
propagation  thru  water  being  about  4,700 
feet  per  second,  or  somewhat  over  four 
times  the  velocity  of  sound  traveling  thru 
air.  Otherwise  the  sound  waves  in  water 
behave  much  the  same  as  they  do  in  air, 
giving  all  the  echo,  reflection  and  diffrac- 
tion effects  and  other  well-known  phe- 
nomena with  which  we  are  all  familiar. 
AUDIBLE  AND  INAUDIBLE  SOUND  WAVES. 

Mr.  Ries  has  spent  a  great  deal  of  time 
on  research  in  the  physics  of  sound  wave 
propagation  and  reception,  and  one  of  his 
startling  statements  was  the  fact  that  in 
time  of  war  or  for  certain  other  reasons 
(where  multiplex  or  selective  communica- 
tion might  be  required  in  a  constricted  body 
of  water),  it  then  becomes  possible  to  apply 
his  sound  surveying  and  detecting  system 
by  means  of  inaudible  sound  waves,  i.e., 
sound  waves  pitched  either  above  or  below 
the  normal  register  of  the  human  ear.  The 
human  ear  normally  does  not  detect  the 
presence  of  sound  waves  at  below  eight 
vibrations  per  second  nor  higher  than  six- 
teen to  seventeen  thousand  per  second,  al- 
tho  among  radio  operators  it  is  common  to 
"hear"  at  a  higher  limit  of  audibility — 30,000 
vibrations  per  second.  The  buzz  of  the 
beetle's  wings  is  in  the  neighborhood  of 
16,000  to  17,000  vibrations  per  second,  and 
this  is  about  as  high  a  sound  as  the  average 
ear  will  note,  unless  specially  trained.  This 
particular  detail  is  unusually  interesting 
to  us,  for  if  audible  sound  waves  have  to 
be  relied  on  to  detect  an  enemy  submarine 
for  instance  in  war  time,  then  the  enemy 
might  hear  the  sound  waves. 

By  means  of  specially  sensitive  apparatus 
well  known  to  engineers  and  physicists,  it 
is  possible  by  several  distinct  means  to  thus 
utilize  for  the  purpose  of  solving  the  loca- 
tion of  a  distant  object  under  water,  by 
sound  wave  triangulation  sounds  above  the 
audibility  of  the  ordinary  ear.  Mr.  Ries 
has  devised  apparatus  which  will  not  only 
detect  such  sound  waves  at  two  points  on 
the  base  of  a  triangle,  but  also  record 
them. 

As  Mr.  Ries  pointed  out,  it  is  a  simple 
yet  not  commonly  known  fact  of  everyday 
physics  that  a  sound  that  is  inaudible  to  one 
person  may  be  audible  to  another  person, 
all  depending  upon  the  structure  of  the 
outer  ear  and  the  thinness  and  elasticity  of 
the  diafram  in  every  case.  It  has  been 
proven  by  scientists  that  there  are  a  per- 
fect multitude  of  sounds  surrounding  us  all 
the  time  of  which  we  have  no  cognizance, 
simply  because  our  ears  do  not  ordinarily 
respond  to  these  abnormal  frequency 
sounds.  For  example,  there  are  certain  in- 
sects which  make  sounds  inaudible  to  ordi- 
nary persons,  and  thus  it  is  believed  that 
they  carry  on  communication  between  one 
another.  Furthermore,  simply  because  we 
do  not  hear  a  sound,  such  as  produced  by 
Mr.  Ries's  20,000  to  30,000  cycle  survey- 
ors, while  listening  at  the  receiver  con- 
nected to  a  submerged  microphone,  is  not 
a  reason  why  our  ears  would  not  under 
proper  conditions  pick  up  and  interpret  that 
sound  to  the  brain.  If  the  form  of  the 
outer  ear,  i.e.,  the  shell  of  the  ear,  were 
properly  formed  with  regard  to  its  length 
and  angle,  quite  possibly  the  diaframs  of 
our  ears  would  respond.  Therefore,  it  be- 
comes apparent  that  to  hear  a  certain  sound 
is  certainly  a  case  of  ultra-mechanics,  or 
building  a  sufficiently  sensitive  apparatus  to 
hear  a  certain  sound  or  range  of  sounds. 
(Continued  on  page  457) 
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By  Helsoia  Hall 


NEARLY  every  one  at  some  time 
gets  an  idea  that  he  would  like  to 
develop  if  he  knew  it  was  worth 
while.  That  is  if  the  field  is  not 
already  covered  or  paralleled.  It  is 
always  a  burning  question  with  inventors  to 
know  what  has  or  is  being  done  along  the 
line  of  his  idea.  In  these  days  when  im- 
provements are  being  made  so  fast  that  the 
patent  orifice  issues  over  a  hundred  patents  a 
day,  it  is  not  uncommon  to  find,  much  to 
the  inventor's  distress,  that  some  one  has 
covered  his  cherished  idea  with  a  patent 
or  come  near  enough  to  be  an  interference. 
Realizing  the  time  and  money  spent  in  de- 
veloping, the  litigation  involved  in  inter- 
ference or  overlapping  of  claims,  and  the 
disappointment  that  comes  from  an  inven- 
tion which  has  little  or  no  market  value, 
the  following  information  is  being  offered 
to  those  who  are  developing  ideas. 

When  an  idea  occurs  give  it  some  time 
and  attention.  Lay  it  out  in  the  mind  as 
much  as  possible,  make  rough  sketches 
until  a  clear  mental  picture  is  formed. 
Building  models  or  samples  is  always  very 
instructive  and  aids  much  in  producing  a 
working  article.  At  any  rate  think  it  out 
so  it  can  be  drawn  or  some  one  can  be 
directed  to  draw  it  or  build  it  if  it  is  a  con- 
struction, or  go  thru  the  sequence  of  oper- 
ations if  it  is  compounding  or  manipulating 
drugs  or  chemicals. 

When  the  conception  is  developed  suffi- 
ciently that  it  can  be  seen  thru  all  the  oper- 
ations and  the  parts  are  in  fair  proportions, 
make  a  complete  assembly  drawing  showing 
very  clearly  the  new  parts,  improvements 
and  the  novelty.  Also  write  a  brief  con- 
cise but  lucid  description  to  accompany  the 
drawing,  and  take  these  before  a  notary 
public  and  have  one  or  more  of  your 
friends  who  understand  the  drawing  and 
description  sufficiently  to  identify  them  sign 
as  witnesses.  If  a  model  has  been  made 
photographs  of  it  should  accompany  the 
drawing  and  description.  This  is  much 
stronger  evidence,  because  it  shows  that 
work  has  actually  been  done  in  developing. 
By  these  papers  and  the  date  affixed  by 
the  notary  public  a  record  is  made  that  will 
be  taken  in  court  should  it  ever  be  needed. 
Very  often  the  date  of  conception  is  of  the 
utmost  importance  in  establishing  the  pri- 
ority of  claims. 

Do  not  conclude  that  such  documents 
make  it  unnecessary  to  take  out  a  patent, 
for  such  is  not  the  case.  Should  any  one 
secure  a  patent  on  the  same  idea,  tho  your 
conception  antedated  his,  it  would  cost  a 
lawsuit  to  establish  your  claims.  If  too 
much  time  had  elapsed  from  the  time  of 

*  Owing  to  the  fact  that  this  special  article  by 
Mr.  Hall  is  running  this  month,  the  usual  "Patent 
Advice"  Questions  and  Answers  will  appear  next 
month. 


the  witnessing  the  court  would  consider 
yours  an  abandoned  idea  unless  you  could 
produce  evidence  of  your  developing.  One 
should  not  delay  taking  out  a  patent.  He 
should  file  his  application  as  soon  as  he 
knows  the  idea  will  work,  can  be  manufac- 
tured and  marketed.  But  before  one  de- 
cides how  well  his  idea  will  work,  how  suit- 
able it  will  be  for  manufacturing  and  how 
well  the  buying  public  will  receive  it,  some 
very  careful  thinking  technically  and  pains- 
taking sounding  among  manufacturers, 
prospective  users,  and  salesmen  are  re- 
quired. 

Every  one  meets  people  in  several  walks 
of  life  during  each  twenty-four  hours  of 
the  day,  and  some  of  these  may  have  just 
the  information  desired.  By  a  little  artful 
juggling  of  words  the  conversation  can 
usually  be  shifted  to  the  desired  topic  and 
run  something  like  this  if,  let  us  say,  a  tire 
iron  is  the  idea  under  consideration: 

"I  just  saw  (in  mind  or  the  mental  pic- 
ture which  was  worked  out  in  getting  the 
idea  into  a  working  form)  a  man  repair- 
ing a  tire  with  a  very  unique  tool.  The 
way  he  rolled  that  four  and  a  quarter  over 
the  rim  beat  anything  I  ever  saw,  and  when 
it  came  to  replacing  it  was  just  as  easy." 

"What  kind  of  tool  was  it?  I  have  seen 
several  and  have  a  very  good  one  with  my 
car." 

"It  was  about  eighteen  inches  long  with 
a  peculiar  shaped  hook  at  one  end  that 
slipt  under  the  tire  and  hooked  on  the 
rim,  giving  an  unusual  amount  of  leverage. 
I  understand  that  it  is  new  and  is  going 
to  be  put  on  the  market  soon." 

By  carrying  the  conversation  further  an 
opinion  can  be  formed  whether  or  not  this 
man  who  is  a  user  of  a  car  and  a  prospec- 
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tive  buyer  feels  the  need  of  a  new  tire  iron. 
Sounding  out  several' such  men  gives  a  fair 
idea  of  how  keenly  the  public  feel  the  want. 
This  is  very  essential,  from  a  financial  point 
of  view.  It  is  possible  for  an  invention  to 
work  perfectly,  be  a  good  manufacturing 
proposition  and  still  not  be  received  favor- 
ably by  the  public. 

Often  the  original  patents  have  expired 
before  the  public  realized  the  merits  of  the 
invention.  This  was  the  case  with  the  type- 
writer. Offices  needed  the  typewriter,  but 
there  were  no  operators,  and  it  was  only 
after  a  long  and  tedious  delay  of  develop- 
ing operators,  educating  the  public,  and  per- 
fecting the  machines  that  they  became  uni- 
versally adopted  in  practice.  Many  of  the 
original  experimenters  were  dead  before 
typewriters  found  their  way  from  the  in- 
ventor's shop. 

Parallel  with  this  is  the  modern  steam 
turbine.  Mr.  Parsons'  original  patents  ex- 
pired before  the  turbine  was  considered  se- 
riously as  a  prime  mover  by  the  engineer- 
ing profession.  Mr.  Parsons  received  his 
returns  not  from  his  patents  but  from  his 
advanced  knowledge  gleaned  from  the  ex- 
perimental work  which  became  a  priceless 
asset  in  his  later  engineering  practice.  All 
this  goes  to  show  how  important  it  is  for 
the  inventor  to  realize  the  condition  of  the 
public's  wants.  Many  an  inventor  has  been 
obliged  to  abandon  an  improvement  be- 
cause he  could  not  stay  in  the  game  until 
the  public  realized  its  merits.  Financial 
backers  are  liable  to  lose  interest  and  with- 
draw their  support  if  they  have  "come  in" 
expecting  a  quick  turnover,  and  it  takes 
several  seasons  instead.  Inventors  are 
prone  to  be  too  optimistic  about  the  pub- 
lic's receptivity  of  their  invention  and  to 
paint  such  glowing  pictures  of  success  that 
their  organization  is  sorely  disappointed 
with  the  volume  of  business  and  the  finan- 
cial headway  made  in  a  given  time. 

If  one  meets  a  salesman  he  can  adjust 
the  conversation  to  get  an  idea  of  the  sell- 
ing capacity  of  the  article.  Will  the  article 
be  bout/ht  or  sold?  It  has  been  said  there 
are  no  life  insurance  policies  bought — they 
are  all  sold,  and  sold  by  personal  solicita- 
tion of  salesmen.  One  can  describe  the  ar- 
ticle and  the  plan  he  has  for  selling  as  if  he 
were  considering  taking  an  agency  himself 
and  ask  the  salesman  for  his  opinion. 
"Knights  of  the  Grip"  are  always  ready  to 
pass  an  opinion,  pick  up  a  side  line,  or 
while  the  time  away  in  conversation,  so  he 
will  tell  of  any  similar  article  that  he  may 
have  seen  and  how  it  was  marketed.  If 
he  is  favorably  imprest,  remember  him 
for  the  future  selling  force.  He  may  cite 
to  you  several  ways  of  marketing  this  from 
cases  that  have  come  under  his  observa- 
tion. It  is  a  very  good  plan  for  the  in- 
ventor to  have  a  feasible  selling' plan  worked 
out  before  trying  to  interest  capital. 

From  a  manufacturer  one  can  get  some 
idea  of  the  probable  cost  of  production, 
necessary  equipment,  etc.  The  cost  of  man- 
ufacture is  always  more  or  less  a  stumbling 
block,  but  it  is  one  of  the  three  great  ques- 
tions that  investors  always  ask.  These  are : 
What  does  it  cost  to  manufacture,  what 
does  it  sell  for,  and  how  long  will  it  take 
to  get  it  going?  One  can,  if  he  likes,  sub- 
mit the  whole  article  to  a  manufacturer 
and  have  him  bid  on  it.  But  it  is  prefer- 
able to  see  what  the  cost  of  standard  parts 
will  be  from  a  trade  catalog,  get  bids  on  the 
other  parts  from  screw  machine  works, 
stamping  concerns,  or  others  specializing  in 
making  parts.  They  will  bid  on  the  part 
in  any  quantity  named  from  a  blue  print. 

There  is  a  type  of  man  that  one  is  bound 
to  find  in  his  travels,  namely,  the  man  with 
a  lot  of  ideas.    He  will  quickly  commence : 

"I'll  tell  you  what  I  would  like  to  see 
and  what  I  would  buy  if  I  could  find  it.  I 
believe  it  can  be  done.  It's  a  wonder  to  me 
some  one  has  not  done  it  already." 

Such  a  man  is  often  wide  awake — he  sees 
(Continued  on  page  473) 
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^^^^  scription  of  the  device  for  advice 
in  regard  to  the  best  way  of  ob- 
taining patent  protection.  Our  practical 
experience  covers  a  period  of  twenty  years.  Our 
band-book  on  patents  is  sent  free  on  request.  All 
communications  strictly  confidential.  Write  us  today. 

TALBERT  &  TALBERT 

Patent  Lawyers 
4287  Talbert  Bldg.       Washington,  D.  C. 
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!  If  you  have  an  invention  and  desire  to  secure  a 
!  !  patent,  send  for  our  Free  Guide  Book,  HOW  TO 
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Patents  Promptly  Procured 

Send  sketch  or  model  for  actual  search 
of  U.  S.  Patents.  Highest  references. 
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ELECTRICAL  APPARATUS  MADE  TO  ORDER 
COSTS  NO  MORE  THAN  READY  MADE 
and  allows  you  to 

WORK  UP  YOUR  OWN  IDEAS 

KAUFMAN  MACHINE  COMPANY 
1357  Odell  St.       New  York  City 
Fngineers        Expert  Instrument-Makers  Designers 
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ventions. Designing  and  building  labor-saving 
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we  can  save  you  money. 

ELK  MFG.  CO. 

1926  Broadway,  New  York 

SPECIAL  KON-VER-TER  SLIDE  RULE 

The  Hamilton  KON  -  VER  -  TEH 
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U  Kadlec  Wetter  S^uis*«» 
veyiimg*  h>y  Reflected 
So^iaiadl  "Waves 

By  H.  W infield  Secor 

(Continued  from  page  454) 


We  remember  one  scientific  investigator 
who  could  hear  sounds  as  high  as  38,000 
cycles  per  second. 

As  Mr.  Ries  demonstrated,  it  is  very  re- 
markable how  accurately  a  sound  can  be 
located,  such  as  a  blast  from  a  whistle,  if 
two  short  curved  horns  about  one  and  one- 
half  or  two  feet  long  are  held  tightly 
against  the  two  ears,  as  shown  in  one  of 
the  accompanying  illustrations.  Should 
someone  souad  a  whistle  quite  a  distance 
away  and  you  then  swing  your  head  from 
side  to  side,  you  will  quickly  ascertain  that 
there  is  one  certain  position  which  will  be 
found  to  be  at  right  angles  to  the  direction 
from  which  the  sound  emanated,  in  which 
a  maximum  response  will  be  heard.  It  is 
possible  that  this  method  could  be  used  to 
make  a  simple  range-finder  for  military  or 
other  requirements.  A  very  beautiful  prin- 
ciple of  pure  physics  was  further  men- 
tioned at  this  juncture,  and  one  that  proba- 
bly not  one  person  in  ten  thousand  ever 
thinks  about.  It  deals  with  sight  instead  of 
sound,  and  the  principle  of  triangulation  is 
clearly  illustrated  thereby.  Air.  Ries  said: 
"Show  me  a  good  artist  or  draftsman  and 
I  will  show  you  the  man  who  possesses 
abnormally  separated  eye-balls."  This  does 
not  mean  the  eye-balls  are  divergent  or 
convergent  as  in  stigmatism,  but  that  two 
normally  straight  eyeballs,  having  the  most 
accurate  observation  possibilities,  of  ex- 
treme importance  in  all  perspective  draw- 
ing and  painting,  was  here  enhanced  by  the 
fact  that  the  possessor  of  such  a  pair  of 
eyes  had  a  longer  base  for  his  triangulation 
of  sight  on  a  given  object  than  the  average 
man,  or  one  whose  eye-balls  were  spaced 
abnormally  close.  This  fact  is  brought  out 
pointedly  by  referring  to  the  accompanying 
illustrations.  If  you  are  familiar  with  the 
laws  of  simple  geometry  and  trigonometry, 
or  else  with  the  operation  of  the  range 
finders  now  in  use  by  the  Army  and  Navy 
gunners,  you  will  see  that  the  reasoning  is 
correct,  and  of  momentous  import  indeed. 
Mr.  Ries's  Under- Water  Sound  Detector. 

There  are  two  general  methods  by  which 
Mr.  Ries's  highly  perfected  system  of 
surveying  may  be  carried  out  by  means  of 
sound  waves.  In  the  first  method  it  may 
be  applied  in  charting  or  surveying  a  given 
body  of  water  and  ascertaining  the  forma- 
tion and  character  of  bottom.  In  this  case 
it  is  only  necessary  to  provide  at  the  receiv- 
ing or  measuring  station  a  beam  of  known 
length  on  the  extreme  ends  of  which  are 
placed  two  of  the  improved  sub-aqueous 
microphones  with  balanced  diaframs,  per- 
fected by  the  inventor.  A  sound  project- 
ing horn  is  sounded  at  pre-arranged  -  in- 
tervals, and  readings  are  taken  as  the 
apparatus  is  moved  from  point  to 
point.  In  order  to  measure  the  range 
quickly,  the  two  pivoted  microphones  are 
connected  by  means  of  gearing  or  rods 
with  a  calibrated  dial  placed  in  the  center 
of  the  beam  supporting  the  microphone 
sound  detector.  This  dial  moves  propor- 
tionately to  the  movement  of  the  micro- 
phone, and  always  gives  the  appropriate 
reading  for  identical  angular  positions  of  the 
microphones.  The  diaframs  of  Mr.  Ries's 
subsea  microphones  are  accurately  balanced 
against  the  water  pressure  by  comprest  air, 
the  pressure  of  which  is  automatically  va- 
ried to  a  nicety  in  proportion  to  the  pres- 
sure of  the  water,  which,  of  course,  in- 
creases as  the  depth  of  submergence  is  in- 
creased. The  horns  fitted  on  to  the  front 
of  the  microphones  may  also  be  attuned  to 
a  certain  frequency. 


For  Two  Generations 

Inspectors,  Toolmakers,  Machinists  and  Apprentices 
have  pinned  their  faith  to  the  accuracy  of 


In  the  lathe  room,  at  the  bench,  throughout  the  shop,  wherever 
metal  work  requires  precision  measurement,  you'll  find  men 
using  Starrett  Tools  from  preference. 

Catalog  No.  21LE  sent  free  on  request. 


The  L.  S.  Starrett  Co. 

The  World's  Greatest  Toolmakers. 
Manufacturers  of   Hack  Saws  Unexcelled. 
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Attention  Schools  and  Colleges 

A  WONDERFUL  BARGAIN 

The  undersigned  will  sell  at  a  very  low  cost,  either  in  whole  or 
part,  the  following: — 

"Two  2-K.W.  Marconi,  240  cycle  sets  of  the  old  style  with 
synchronous  enclosed  spark  gap.  complete  with  110  volt  genera- 
tor, starter,  field  rheostat  for  the  240  cycle  alternator  aerial 
switch  condenser,  oscillation  transformer,  De  Forest  Commercial 
Type  Audion  Receiver,  Marconi  2,000  ohm  phones,  Marconi 
4,000  meter  couplers." 

These  are  two  complete  outfits  which  will  be  sold  to  the  highest 
bidder  and  will  make  an  ideal  outfit  for  any  school  or  university. 

All  of  the  appartus  is  in  first  class  condition. 

For  further  information,  write  to  Mr.  W.  J.  Gordon,  International 
Milling  Company,  New  Prague,  Minn. 
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Learn  Drafting 

Employers  everywhere  are  looking  lor  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 

1  — *-■— »—  T«A«  OUT  HCRC  1 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6200,  SCR  ANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  th« 
position,  or  In  the  subject,  before  which  I  mark  X. 
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^  Pont  Grope  for  Words 

We  are  all  trying  to  SELL  some- 
thing— it  may  be  brains,  or 
automobiles,  or  soap — but  words 
are  the  universal  medium  of  ex- 
change. LEARN  TO  USE  THEM 
CORRECTLY  —  PROFITABLY. 

\H  Get    a    command    of  English! 

1^^^^^^^^  Spend  a  few  minutes  daily  with 
-  Gremille  Kleiser's  Mail  Course, 

in  Practical  English  and  Mental  Efficiency.  It  will 
surely  teach  you  how  to 

Use  Good  English  —  and  Win 

Enlarge  your  Stock  of  Words — Use  the  Right 
Word  in  the  Right  Place — Write  Compelling 
Business  Correspondence,  Stories,  Advertise- 
ments, Speeches — Become  an  Engaging  Con- 
versationalist —  Enter  Good  Society,  etc. 
Ask  for  free  particulars  today. 
We  send  them  by  mail.  No  agent  will  call. 
FUNK  &  WAGNALLS  COMPANY,  Dept.  313,  NEW  YORK,  N.  Y. 


Where  it  is  not  possible  to  utilize  a  distant 
direct  source  of  sound,  as  in  measuring  the 
distance  of  an  iceberg,  etc.,  then  reflected 
sound  signals  are  used.  As  afore-men- 
tioned, a  powerful  siren  or  bell  is  now  placed 
midway  between  the  two  microphones,  and 
this  is  operated  in  the  following  manner : 
By  means  of  an  automatic  double  contact 
switch  when  the  siren  or  submarine  bell  is 
sounded,  to  send  out  the  originating  sound 
signal,  the  circuits  of  the  receiving  micro- 
phones are  automatically  disconnected  so 
that  the  powerful  sounds  being  transmitted 
are  not  pjcked  up,  which  would  prove  con- 
fusing, if*  for  no  other  reason.  After  the 
signal  has  been  sent  out  for  a  few  seconds, 
the  switch  is  thrown  to  "receiving,"  and  the 
microphone  circuits  are  re-connected.  By 
this  time  the  sound  has  died  away  at  the 
transmitting  station,  and  is  being  propa- 
gated toward  the  distant  point  from  which 
the  reflection  is  sought.  After  a  few  sec- 
onds, and  during  which  time  the  pivoted 
beam  supporting  the  two  microphones  is 
swung  back  and  forth  continually,  a  sound 
will  be  heard  which  is  the  echo,  if  there  has 
been  a  reflection  of  the  sound,  and  of 
course,  if  there  is  no  reflection  or  echo, 
then  no  sound  will  be  heard.  The  distance 
which  the  echo  has  traveled  can  be  checked 
by  a  stop  watch  or  other  chronometer,  di- 
viding the  time  elapsed  in  seconds  before 
the  echo  is  heard,  by  two,  and  then  multi- 
plying this  value  by  4,700,  which  gives  the 
range  in  feet.  This  is  not  necessary,  how- 
ever, as  the  automatic  range  reading  scale 
connected  to  the  two  pivoted  microphones 
is  calibrated  to  give  both  the  distance  and 
position  directly,  once  the  beam  has  been 
swung  so  as  to  be  at  right  angles  to  the 
point  of  the  original  sound,  or  in  the  pres- 
ent case  the  point  from  which  the  echo  was 
reflected. 

One  of  the  accompanying  views  shows  a 
diagram  of  Mr.  Ries's  differential  sound 
receiver  for  this  purpose,  and  its  operation 
is  very  ingenious  indeed.  A  differentially 
wound  telephone  receiver  is  used,  provided 
with  two  windings  or  coils,  one  of  the  re- 
ceiver coils  connecting  thru  an  induction 
coil  as  shown  to  one  microphone,  while 
the  second  receiver  connects  thru  another 
induction  coil  and  shunt  circuit  to  the  sec- 
ond microphone.  What  happens  when  a 
sound  is  received,  is  interesting.  No  sound 
is  heard  at  all  in  the  receiver,  for  the  fol- 
lowing reason  : — When  the  microphones 
have  been  properly  focust  and  the  sounds 
localized  and  picked  up  in  each  microphone 
unit  are  equal  in  strength,  then  the  cur- 
rents passing  thru  the  induction  coil  cir- 
cuit to  the  two  differential  windings  in  the 
telephone  receiver  are  arranged  so  that  they 
neutralize  one  another,  and  as  a  consequence 
no  sound  is  given  forth  by  the  receiver 
diaf  ram. 

An  exceedingly  important  and  timely  ap- 
plication of  Mr.  Ries'  invention  is  that 
brought  about  by  the  World  War  that  is 
now  happily  ended,  namely,  the  location  and 
recovery  of  many  of  the  numerous  and 
costly  warships  and  merchant  vessels  sunk 
by  submarines,  mines,  etc.,  amounting,  ac- 
cording to  recent  estimates,*  to  more  than 
18,000,000  tons  out  of  a  total  world  tonnage 
in  1914  of  42,000,000  tons.  Among  the 
original  purposes  which  Mr.  Ries  had  in 
view  in  devising  his  apparatus  was  the  loca- 
tion and  salvage  of  vessels  and  the  pre- 
liminary study  and  charting  of  their  posi- 
tion and  condition,  from  the  surface,  by 
means  of  the  reflected  sound  waves  which 
were  brought  to  a  focus  upon  and  caused 
to  travel  in  exploration  along  the  entire 
exposed  part  of  the  vessel,  and  also  over 
the  ground  on  which  she  lay.  In  this  man- 
ner not  only  the  exact  depth  and  position 
of  the  ship  is  ascertained  without  the  use 
of  a  diver,  but  every  part  of  the  ship  is 
plotted  as  the  survey  proceeds.  A  three- 
funneled  steamship,  for  example,  with  the 
widely  separated  sound  receiver  horns 
brought  to  a  spot  focus  upon  it,  will  give 

*  See  article  in  "Sci.  Amer.",  July  19,  1919. 
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Brought  strictly  down  to  date.  A  general 
exposition  of  the  subject  and  at  the  same 
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HB  BATTERY  CHARGING 
PAYS  BIG  PROFITS 


$100  to  $200  CLEAR  EXTRA  PROFIT  Each  Month 
New  Lower  Price  On  This  HB  500  Watt  Charger 

Recharges  1  to  7  6-volt  batteries  at  once  for  10c 
to  15c  each.  Owner  pays  75c  to  $1.50.  Figure 
those  profits!  You  can  build  a  big,  profitable  busi- 
ness in  battery  charging.  No  mechanical  knowledge 
required  Small  investment — long,  easy  terms — 
BIG  PROFITS, 

Small  Cash   Payment  Puts  This 
HB  Outfit  In  Your  Shop 

Balance  on   easy  monthly  terms. 
Profits  easily  carry  payments.  No 
burnouts,  no  expensive  renewals — 
steady,    dependable    service  with 
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Money-Back  Guarantee.  Tear 
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will  solve  any  problem  in  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
Log  Scale  gives  any  root  or  power 
,of  any  quantity.  Gives  Logarithms, 
Sines,  Tangents,  Cosines,  Cotan- 
gents and  the  decimal  equivalents 
'of  fractions  to  six  figures.  It  is 
grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  to  be  compared  with  the  paper 
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three  characteristic  echoes  as  the  pivoted 
exploring  arm  is  moved. 

Ries  Balanced-Flame  Sound  Detector. 

In  this  case  two  manometric  flames,  as 
shown  in  the  accompanying  illustration,  are 
separated  by  an  opaque  partition  inside  of  a 
ventilated  glass  bell  or  other  cover.  The  two 
flames  are  adjusted  to  burn  with  equal 
brilliancy,  and  pneumatic  comprest  air  tubes 
provided  with  appropriate  needle  tips  are 
placed  at  the  side  of  either  flame.  These 
two  pneumatic  tube  systems,  which  are  used 
to  cause  either  of  the  flames  to  vary  or 
quiver,  are  suitably  connected  to  the  two 
receiving  microphone-telephones.  While 
the  microphones  in  this  case  are  being  fo- 
cust,  there  will  be  a  fluctuation  of  the 
flames  until  the  beam  is  accurately  focust 
and  the  sounds  of  the  telephones  are  of 
equal  strength,  when  the  flames  will  be- 
come balanced,  and  each  will  burn  with 
equal  brilliancy  and  shape. 

An  interesting  experiment,  which  the 
reader  may  like  to  conduct,  is  that  of  caus- 
ing a  focust  sound  wave  to  be  propagated 
across  a  room,  and  then  listening  for  the 
focust  ray.  This  will  demonstrate  one  of 
the  principles  on  which  Mr.  Ries's  inven- 
tion works.  To  perform  this  experiment, 
all  you  need  is  a  common  garden  variety  of 
watch,  such  as  a  dollar  Ingersoll,  which 
gives  a  good  healthy  tick,  and  this  may  be 
placed  in  a  parabolic  or  other  reflector,  or 
even  a  china  oatmeal  bowl. 

Experimental  Under- Water  Signaling  System. 

All  that  is  required  for  making  this 
experiment  is  a  water-tight  tin  box,  in 
which  is  mounted  a  small  buzzer.  This 
buzzer  may  be  soldered  to  the  inside  of  the 
metal  box,  which  may  be  a  cocoa  tin.  The 
two  wires  carrying  battery  current  to  the 
buzzer  are  carried  out  thru  the  top  of  the 
container  thru  a  piece  of  small  rubber  tub- 
ing. Where  the  rubber  tube  enters  the 
box  the  joint  may  be  tightly  sealed  by  the 
liberal  application  of  hot  sealing  wax.  The 
lid  of  the  box  may  be  sealed  tight  by  thor- 
oly  waxing  with  paraffin. 

The  receiver  is  of  the  microphone  type, 
and  any  electrical  experimenter  will  be 
able  to  make  this  device  very  easily  with 
a  little  ingenuity.  There  are  several  ways 
in  which  it  may  be  done.  The  first  requi- 
site is  a  sensitive  carbon  microphone.  A 
Skinderviken  microphone  button,  which  is 
complete  in  itself,  may  be  used,  attaching 
it  firmly  to  a  ferrotype  (iron)  diafram 
about  2y<\  inches  in  diameter.  It  is  best  to 
place  solder  over  the  nut  on  the  water 
side  of  the  diafram  to  keep  the  inner  cham- 
ber of  the  receptor  thoroly  water-tight. 
The  receptor  may  be  mounted  on  a  piece 
of  pipe  or  a  metal  rod,  so  as  to  be  sus- 
pended over  the  stern  of  a.-  rowboat  or 
launch,  and  provided  with  a  handle  so  that 
the  microphone  and  its  attached  metal  horn 
can  be  swung  in  different  directions.  One 
side  of  the  circuit  may  be  completed  thru 
the  metal  suspension  of  the  microphone  ap- 
paratus, and  the  other  side  of  the  circuit 
thru  an  insulated  wire  leading  up  above  the 
water  thru  a  rubber  tube.  All  joints 
around  the  microphone  should,  of  course, 
be  made  water-tight,  but  this  is  not  very 
much  trouble  where  a  simple  experimental 
apparatus  is  under  consideration.  The 
microphone  diafram  should  be  fitted  with 
substantial  rubber  gaskets  on  front  and 
back,  and  then  the  base  of  the  horn  and 
the  rear  casing  of  the  microphone  thoroly 
bolted  together  to  form  a  compact  whole 
by  means  of  a  number  of  small  stove  bolts 
or  machine  screws  and  nuts  placed  around 
the  perifery  of  the  chamber,  as  shown  in 
the  drawing.  This  is  due  to  Christian 
Berger. 

An  ordinary  75-ohm  telephone  receiver, 
or  a  pair  of  them,  are  connected  up  with  a 
dry  cell  or  two  in  circuit  with  the  micro- 
phone at  the  receiving  station.  All  is  then 
ready  to  try  out  the  transmission  of  sound 
signals  thru  water. 
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In  the  article  entitled  "Operate  Your 
Audions  on  A.  C,"  by  Elliott  A.  White, 
published  in  the  July  issue  of  the  Elec- 
trical Experimenter,  page  234,  an  error 
occurred  in  the  statement  of  the  formula 
in  the  center  column  of  page  234.  The 
multiplying  factor  in  the  numerator  of  the 
equation  should  have  read  6.25  instead  of 
.625.  Also  the  second  line  at  the  top  of 
column  three  should  have  read  1  ampere 
instead  of  0.5  ampere. 

We  are  pleased  to  add  the  following 
information  contributed  by  Mr.  White 
since  the  publication  of  the  original  ar- 
ticle, and  which  we  believe  our  Radio 
friends  will  be  very  glad  to  procure,  espe- 
cially in  view  of  the  high  technical  stand- 
ing of  the  author,  who  was  formerly 
Radio  instructor  at  the  Carnegie  Institute 
of  Technology.  The  additional  informa- 
tion follows : 

"If  the  tubes  of  the  rectifier  are  of  the 
high  internal  impedance  type,  they  must 
pass  at  least  as  much  current  as  is  required 
by  the  plate  circuit  of  the  receiving  tubes; 
and  if  the  tubes  of  the  rectifier  are  of 
the  low  internal  impedance  type  (such  as 
the  G.  E.  Co.'s  Tungar  tube),  a  current- 


limiting  resistance  should  be  inserted  in 
the  lead  from  the  middle  of  the  transformer 
windings  T3  T4,  to  protect  the  tubes.  As 
the  filaments  of  these  tubes  require  only 
2  volts,  but  a  correspondingly  heavy  cur- 
rent, the  transformer  windings  T5  T6 
would  have  to  be  wound  for  2  volts  with 
heavy  wire.  There  is  another  simple  way 
of  connecting  the  rectifier  to  the  trans- 
former, whereby  all  the  windings  are  in 
series  and  the  plates  in  parallel,  but  to 
avoid  confusion  this  method  is  not  given. 
Any  connection  or  design  adopted  by  the 
experimenter  is  satisfactory,  so  long  as  it  is 
adapted  to  the  kind  of  tubes  used,  whether 
they  are  transmitter  tubes,  receiver  tubes, 
commercial  tubes,  or  home-made  ones." 


TRENCH  USE  OF  TELEPHONE 
WIRE. 

Telephone  wire  is  the  sine  qua  non  of 
the  trenches.  It  is  used  to  hang  pictures 
on  the  walls  of  the  dugouts,  to  mend  cots 
and  to  make  them.  Men  who  have  been 
"over  there"  have  said  that  frequently  sol- 
diers have  stopt  in  their  pursuit  of  the  Hun 
to  gather  bits  of  telephone  wire  lying  along 
the  blood-soaked  fields  of  No  Man's  Land. 
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gave  off  torrents  of  negative  electricity. 
This  discovery  was  made  before  anything 
was  known  of  electrons,  but  Dr.  Fleming 
had  persisted  in  his  efforts,  directed  to- 
wards rectifying  alternating  high  frequency 
currents,  and  eventually  by  an  exceedingly 
pretty  contrivance,  was  able  so  to  control 
and  study  the  current  as  to  suppress  all 
the  oscillations  in  one  direction  by  the 
Fleming  valve.  This  was  improved  on 
later  by  Mr.  Marconi,  and  the  present 
three-electrode  valve,  with  its  contrivances 
for  audio-magnification,  three  times  re- 
peated, was  finally  evolved.  Two  currents 
being  coupled  and  exalting  each  other 
made  an  exceedingly  sensitive  detector, 
and  the  lecturer  remarked  that  this  might 
be  tested  by  placing  the  receiver  and  the 
transmitter  of  a  telephone  together,  when 
all  the  little  noises  in  the  room  were  picked 
up  and  a  whistling  sound  produced.  Thus, 
with  the  modulation  of  the  waves  to  the 
human  voice,  the  problem  of  radio-tele- 
phony was  solved,  and  great  developments 
were  to  be  expected. 

"Conversation  with  ships  would  be  prac- 
ticable, as  man  to  man  in  the  same  room, 
and  also  Trans-Atlantic  telephony.  The 
Premiers  of  the  Dominions  would,  he  an- 
ticipated, be  able  to  take  part  in  a  cabinet 
meeting  in  London  by  vocal  intercourse, 
tho  their  bodies  were  thousands  of  miles 
away." 

The  protest  of  Dr.  de  Forest  is  con- 
tained in  the  following  letter: 
Editor  of  Morning  Post, 

London,  England. 
Sir: 

I  have  just  read  the  paragraph  in  your 
issue  of  February  25th  entitled  "The  Fu- 
ture Telephone,"  a  resume  of  a  Cantor  lec- 
ture by  Prof.  Fleming.  Prof.  Fleming's 
lectures  have  usually  been  so  clear  and  in- 
structive that  I  am  astonished  to  see  him 
now  quoted  as  having  made  statements 
widely  at  variance  with  well  known  facts. 
In  the  recent  testimony  before  Mr.  Justice 
Spencer  in  the  unsuccessful  attempt  before 
his  court  by  the  Marconi  Company  experts 
to  prolong  the  "Fleming  valve"  patent  it 
was  admitted  by  the  Marconi  experts 
(Prof.  Fleming  himself  being  present  at 
the  trial)  that  the  Fleming  valve  did  not 


amplify,  that  it  only  rectified  the  weak  cur- 
rents received  in  wireless  signalling. 

As  a  matter  of  fact,  well  known  to  radio 
engineers,  the  true  Fleming  valve  has  it- 
self been  of  exceedingly  small  value  in 
the  modern  wireless  art.  And  Fleming  did 
not  improve  it.  It  is  a  three-electrode  va- 
cuum tube,  called  by  myself,  shortly  after 
its  invention,  the  "Audion,"  which,  if  I  may 
say  it  in  all  modesty,  has  brought  about 
all  those  wonderful  advances  in  radio  sig- 
nalling. 

The  Audion  and  not  the  Valve  made 
possible  the  trancontinental  wire  telephony 
— the  Audion  and  not  the  Fleming  Valve, 
used  as  an  oscillator  at  the  transmitter, 
and  as  detector,  and  then  amplifier  at  the 
receiver  stations  made  possible  trans- 
oceanic radio  telephone  in  1915,  and  again 
this  year  between  New  Brunswick,  N.  J., 
and  the  S.  S.  "George  Washington"  in 
Brest  Harbor. 

I  cannot  believe  that  a  scientist  of  Prof. 
Fleming's  standing  would  knowingly  lend 
his  name  to  any  deliberate  attempt  to  mis- 
lead the  public  in  stating,  or  artfully  in- 
ferring that  Marconi  improved  the  Flem- 
ing valve  and  produced  the  three-electrode 
device.  Neither  do  I  believe  that  a  paper 
of  the  standing  of  the  London  Morning 
Post  would  knowingly  lend  its  columns  to 
any  unfairness  or  pettiness  in  withholding 
the  credit  due  an  American  inventor,  altho 
there  always  has  been  and  there  still  is 
plenty  of  evidence  to  show  such  an  unfair 
and  petty  attitude  on  the  part  of  certain 
British  interests,  especially  in  the  United 
States.  Marconi  had  no  more  to  do  with 
inventing  a  three-electrode  device  or 
Audion  than  the  Kaiser,  altho  both 
have  made  good  use  of  it,  since  an  Ameri- 
can produced  it  and  demonstrated  its  lim- 
itless possibilities. 

In  the  interest  of  fair  play  and  scien- 
tific fact,  I  ask  you  to  publish  this  com- 
munication.     (Signed)    Lee  de  Forest. 


CORRECTION  NOTICE. 

Courtesy  for  the  photographs  used  in  illus- 
trating article  entitled  "Airplane  Antenna 
Reels"  on  page  324  of  the  August  issue, 
should  have  been  given  to  Emil  J.  Simon, 
Inc. 
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THE  HEART  OF  THE  WIRELESS 

ON  THE  NC  'PLANES 


Also  used  on  the  Vickers  Vimy 
Trans-Atlantic  Flight 


MARCONI  V.  T. 


$7.00  each 


Standardized  Socket 


$1.50  additional 


Agreements  recently  effected  have  made 
vacuum  tubes  available  for  experimental  use. 
The  Marconi  V.  T.  is  the  only  vacuum  tube,  or 
audion,  which  may  be  sold  to  amateurs,  labora- 
tories, schools  of  instruction  and  experi- 
menters. 

A  highly  developed,  all-around  tube  for  use  as  a  detec- 
tor and  amplifier  in  wireless  communication.  It  has 
practically  the  same  electrical  constants  as  the  tube  used  by  the  Allied  armies 
and  navies  throughout  the  war  in  continuous  wave  transmission  and  recep- 
tion. 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879532 


Aerial 


.0001  mf. 


Telephones 


LSec.  tun/ng  cond. 
.ooosmf.  maximum 


2  megohms 


"»    Short  wave  cond 


4  volt 
Storage  battery 


The  preferred  detection  circuit  for  the  Marconi  V.  T. 

The  Approximate  operating  life  of  the 
MARCONI  V.  T.  is  1,500  hours. 

Class  I — Designed  for  use  as  a  detector;  operates  with  plate  potential  of  20 
to  60  volts. 

Class  II — Designed  for  use  as  an  amplifier;  plate  potentials  from  60  to  110 

volts  may  be  applied. 
Tubes  in  either  class  may  be  used  for  detection  or  amplification,  but  those  of 

Class  I  are  best  as  detectors,  and  Class  II  tubes  are  superior  as  amplifiers. 

Send  all  remittances  with  order  to 

COMMERCIAL  DEPARTMENT 

Marconi  Wireless  Telegraph  Company  of  America 

Sole  distributors  for  De  Forest  Radio   Telephone  &  Telegraph  Co. 


Woolworth  Building, 


235  Broadway, 


New  York 
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RADIO  FREQUENCY  AMMETER 

4  inch  Face 

O  to  3,  O  to  5  or  0  to  10  Amperes. 
Specify  Reading  Required. 

$11.00  Net 

The  Jewell  Electrical  Instrument  Co.  is 
prepared  to  fill  the  instrument  needs  of 
the  amateur  experimenter  in  radio  and 
general  electrical  work,  as  well  as  those 
who  desire  more  precise  and  accurate 
measurements  of  electrical  quantities. 
We  show  above  our  high  frequency 
ammeter,  of  the  thermo  couple  type, 
especially  desirable  for  medium  sized 
installations. 

For  receiving  panels,  we  are  supplying 
small  D.  C.  instruments  for  plate  volt- 
age and  filament  current,  at  a  very 
reasonable  price. 

Write  for  our  special  radio  instrument 
bulletin. 

JEWELL  ELECTRICAL  INSTRUMENT  CO. 

1640  Walnut  St.  Chicago 
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(Continued  from  page  426) 


Wireless! 


KNOB  AND  SWITCH 
LEVER — Mounted  on  brass 
bearing  and  shaft,  threaded 
6-32,  two  inches  long. 
Lever  securely  fastened  to 
knob.  Each  40  cents,  post- 
age 4  cents. 

KNOBS  as  illustrated  above  as 
used  on  Switch  l%x%  with 
hole  for  mounting,  each  20c 
postpaid. 

CONTACT  POINTS  7/32x7/32  Brass  with 
screw  for  mounting.    Postpaid  25c  per  doz. 

Bakelite-Dilecto  panels,  about 

9V2  x  19  x  Vi       Black  XX  $4.00 

19  x  19  x  y4      Black  XX   8.00 

9V2  x  19  x  3/16  Black  XX   3.00 

19  x  19  x  3/16  Black  XX   6.00 


A.  H.  CORWIN  &  CO. 

924  Kinney  Building       Newark,  N.  J. 


Get  Our  Prices 

on  the  Wireless  Apparatus 
you    need,  before  buying. 

We  handle  new  and  second  hand  in- 
struments on  which  we  can  save  you 
money. 

All  Second  Hand  Instruments  guaranteed  to 
be  in  perfect  working  order. 

WHAT  DO  U  NEED? 
Send  us  your  list  now 

Radio  Equipment  Co. 

630X  Washington  St.        Boston,  Mass. 


Aenol 


Phonograph 


third  repetition  the 
warning,  "You  are 
getting  closer,  keep 
off !"  is  sent  out  with 
a  limit  of  range  of 
about  two  miles. 
These  signals  are  sent 
out  during  fog,  mist, 
rain,  and  falling  snow. 

When  sent  out  by 
radio  the  signals  can 
be  heard  with  any  suit- 
able or  well-known 
wireless  telegraphic 
telephonic  receiving 
apparatus  which  may 
be  employed  to  re- 
ceive, detect,  or  re- 
produce the  emitted 
or  radiated  signals. 
Crystal  detectors  may 
be  used.  The  signals 
are  sent  out  now  on  a 
first  wave  length  of 
600  meters. 

If  the  transmitting 
and  receiving  appa- 
ratus   is    equipt  for 

graduated  strength  musical  note  signals, 
these  will  be  received  by  a  ship  at  sea;  for 
instance,  suppose  the  ship  receives  the  note 
corresponding  to  the  Middle  "C" ;  then  it 
will  be  known  that  the  lighthouse  is  four 
miles  away. 

If  both  the  middle  "C"  and  the  "E"  and 
"G,"  are  detected  at  the  receiving  station, 
the  distance  is  two  miles,  and  if  all  four 
notes  are  heard,  then  the  distance  away  is 
one  mile  or  less,  and  so  on  for  any  other 
pre-arrangement  and  adjustment  of  the 
sounding  apparatus. 

This  invention  is  bound  to  be  a  great  help 
to  all  mariners  and  the  system  is  a  direct 
innovation  over  any  that  have  heretofore 
been  tried.  Doubtless  many  disasters  and 
wrecks  will  be  avoided  and  in  general  to 
make  navigation  safer. 

Every  important  lighthouse  ai.d  lightship 
on  the  U.  S.  coasts  will  be  fitted  with  this 
new  Radiophone  "fog  signal." 


Connections  Used  in  De  Forest  Radio  Fog  Signal,  Employing  an 
Oscillion  Bulb  to  Generate  the  Transmitting  Oscillatory  Current. 

EMIL  J.  SIMON  WINS  CANADIAN 
LAWSUIT. 

The  Marconi  Wireless  Telegraph  Com- 
pany of  Canada,  Limited,  the  plaintiff  in 
a  Canadian  radio  patent  suit,  recently  re- 
leased and  discharged  the  American  Wire- 
less firm  of  Emil  J.  Simon  from  and 
against  all  claims  and  demands  set  forth 
in  the  Statement  of  Claims,  and  further 
stated  in  their  disclaimer  that  it  will  not 
institute  any  other  proceedings  against  the 
defendant,  Emil  J.  Simon,  in  respect 
thereof.  This  notice  was  dated  Montreal, 
June  7th,  1919. 


A  competent  English  authority  says  that 
English  central  station  managers  realize 
that  lighting  is  fast  becoming  the  small  end 
of  the  electric  central  station's  income,  and 
power  and  appliances  are  to  be  the  main 
sources  of  revenue  in  the  future. 


Tib©  H< 


By  H.  Win  field  Secor 


(Continued  fro 
comprising  a  four-wire  inverted  "L"  aerial, 
the  wires  being  spaced  about  2]/2  feet  apart. 

However,  where  long  distances  are 
wanted,  it  becomes  necessary  to  use  longer 
aerials.*  The  reason  for  this  is  that,  to 
gain  the  highest  maximum  results  in  any 
radio  transmitting  or  receiving  circuit,  the 
antennae  oscillatory  circuit  down  to  earth 
should  be  able  to  vibrate  at  a  frequency 
approximating  its  natural  period.  Hence,  it 
is  seen  that  for  this  reason,  it  is  necessary 
to  use  a  long  aerial,  having  in  consequence 
a  long. wave  natural  period  in  order  to  pick 
up  efficiently  such  wave  lengths  as  12,000  or 
15,000  meters.  This  is  not  the  whole  story, 
either,  for  another  important  factor  is  that 
the  longer  the  aerial,  the  more  energy  will 
be  picked  up  from  the  rapidly  moving 
etheric  wave  front,  as  it  passes  across  the 
antenna  wires.  This  may  be  compared  for 
analogy  to  the  electromagnetic  field.  In  a 
dynamo  or  motor  you  will  recollect  that  the 
longer  the  wire,  the  more  magnetic  flux  it 
will  intercept  in  its  rotation  in  the  field, 
with  a  consequent  greater  potential  pro- 
duced in  the  moving  conductor.  In  the  case 
of  radio  transmission,  the  conductor  is  sta- 
tionary, while  the  electrostatic  field  moves 
and  thus  cuts  the  wire,  inducing  an  electric 
current  in  the  wire.  It  is  this  induced  cur- 
rent which  operates  the  detector  in  the  re- 
ceiving set. 

*See  "Calculation  and  Measurement  of  Induc- 
tance"— in  the  September,  1917,  issue  of  this  journal. 


m  page  431) 

As  a  guide  to  the  young  radio  designer, 
the  accompanying  graph  chart  is  given, 
which  shows  the  natural  wave  lengths  of 
four-wire  antennae  of  various  heights  and 
lengths.  These  values  were  computed  from 
data  given  by  Dr.  Louis  Cohen.  A  common 
rule  for  calculating  approximately  the  wave 
length  in  meters  of  a  simple  antenna  sys- 
tem, without  any  coils  or  other  apparatus 
connected  with  it,  is  to  multiply  the  length 
of  the  flat-top,  plus  the  length  of  lead-in 
wire  to  earth,  in  meters  by  4.5.  This  rule 
applies  to  inverted  "L"  type  aerials.  It  is 
also  applicable  to  "T"  type  antennae,  but 
here  the  length  of  wire  considered  in  me- 
ters is  the  lead-in  length  to  earth,  plus 
one-half  the  length  of  the  flat-top.  The 
factor  4.5  varies  under  different  conditions, 
as,  for  instance,  where  metal  roofs  may 
change  the  natural  capacity  of  the  antenna. 
But  it  serves  very  well  for  approximation, 
and  has  been  very  extensively  used. 

Mathematical  Calculation  of  Antennae 
Wave  Lengths. 

In  a  previous  paper  the  writer  had  the 
following  to  say  in  regard  to  the  wave 
length  of  radio  antenna  and  the  value  of 
tuning  inductances  in  the  aerial  oscillatory 
circuit. 

Having  thcroly  discust  the  methods  of 
both  calculating  and  measuring  the  induc- 
tance of  coils,  we  are  now  in  a  position  to. 
continue  with  the  design  of  the  most  im- 
(Continued  on  page  464) 
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Calls  Coming  In  Steadily,  For  National  Radio  Institute 
Graduates,  From  All  Parts  of  the  Country. 

Pay  As  You  Learn 


«  JT -  —"ft 

ttCQVID  AT 
wAsnmcTOh.  o.  c 


COMMER- 
CIAL Radio 
has  arrived  and 
thousands  of  posi- 
tions are  now  open- 
ing up  in  the  Mer- 
chant  Marine, 
Aerial  Mail  and 
Land  Station  Ser- 
vice, Rail  road 
Companies,  Lake 
and  Ocean  Steam- 
ship Lines.  We  are 
now  receiving  requests  for 
more  National  Radio  Insti- 
tute Graduates  than  we  can 
furnish. 

Salaries  Up  to  $250  A 
Month 

With  exceptional  opportunity  for  pro- 
motion to  Radio  Mechanic,  Electrician, 
or  Engineer.  No  previous  experience 
or  training  is  necessary.  You  can 
learn  Wireless  the  National  Radio  In- 
stitute way,  in  Ten  Weeks,  by  mail, 
right  in  your  own  home.  With  our 
help  you  can  quickly  qualify  for  a  good 
position  at  big  play.  Many  of  our 
students  secure  positions  before  com- 
pleting the  course,  because  it  is  based 
on  actual  practice  and  teaches  what  is 
needed  to  make  a  big  success  of  Wire- 
less work. 

Get  Your  Instructions  from 
the  Nation's  Capital 

(Our  Course  is  Endorsed  by  the  U.S.  Goverment  Officials) 

The  National  Radio  Institute  headed 
by  authorities  who  have  been  closely 


m»  JVH  4  PM  12  06 


F29JTY  16 

FY  HEWYORK  :Tf  1134X  4 

8  8  HAAS 

CAM  OF  NATIONAL  RADIO  IBSTITBTB  14  ABB  V  STB  H0RIHW16J  VA8HINGT0B  DO 
CAN  YOU  SECURE  THREE  FIRST  GRADI  OPERATORS  HAVE  TH£U  REPORT  FORTY 
WO  fROAWAY  KEWY0RK  THURSDAY  1I0RJIIHG  REPLY  IIOJBDIATILX 

anjEPBanaDTT  wireless  telegraph  co 

 (A  sample  of  the  type  of  calls  we  are  receiving,  for  our  graduates)  


allied  with  government  training  of  stu- 
dents, was  established  in  1914  and  is 
the  first  school  in  America  to  success- 
fully teach  Wireless  by  Mail.  The 
work  is  under  the  direction  of  J.  E. 
Smith,  E.E.,  director  of  the  Radio  De- 
partment Howard  University,  and  E. 
R.  Haas,  formerly  of  the  Radio  Divi- 
sion of  Yale  University. 
We  now  have  students  throughout  the 
world.  Our  location  in  the  Nation's 
Capital  together  with  the  standing  of 
our  officers  and  their  wide  acquain- 
tance among  government  officials  con- 
nected with  Wireless  activities  place  us 
in  position  to  give  our  students  the 
best  instruction  obtainable  and  to  be 
of  the  utmost  help  in  assisting  them  to 
secure  good  paying  positions. 

Travel  and  See  the  World 

If  you  want  to  travel  and  see  the  world 
— go  to  foreign  countries,  and  increase 
your  knowledge  of  world  affairs  Wire- 
less offers  you  the  chance  of  a  lifetime. 
However,  you  are  not  obliged  to  travel, 
but  may  secure  a  permanent  position  at 
one  of  the  big  Land  Stations,  Railroad, 
Telegraph,  or  Steamship  Companies  if 
preferred. 


Our  plans  of  payment 
bring  a  wireless  education 
within  the  reach  of  anyone 
who  desires  to  learn.  A 
small  payment  down  on 
our  convenient  payment 
plan,  and  small  following 
payments,  often  enables 
our  students  to  earn  the 
cost  of  their  tuition  while 
actually  learning  to  be  a 
wireless  operator. 

Free  Instruments 
to  Every  Student 

In  addition  to  5  text  books — 35  Special 
Lessons,  and  18  Personal  Examina- 
tions we  send  you,  while  taking  our 
course  a  Standard  Automatic  Wireless 
Transmitting  and  Receiving  Set  for 
sending  and  receiving  messages.  These 
fine  instruments  are  Free  only  to  Na- 
tional Radio  Institute  Students. 

Oldest  Wireless  School  in 
America 

In  addition  to  being  the  oldest  and 
largest  Wireless  School  in  America 
our  location  in  the  Nation's  Capital 
enables  our  Students  Employment  De- 
partment to  keep  in  close  touch  with 
the  best  openings  for  our  graduates. 
A  Post  Graduate  Course  is  given  Free 
to  every  graduate.  Special  discounts 
are  allowed  to  discharged  soldiers, 
sailors,  and  marines  with  former  wire- 
less experience  and  to  Radio  amateurs. 

Representatives  wanted  to  help  intro- 
duce our  course  to  wireless  enthusiasts 

FREE 

Our  booklet  "Wireless  the  Opportunity  of 
Today,"  gives  you  complete  information 
regard  to  our  course,  the  quick  and  easy 
methods  by  which  you  can  master  wireless, 
and  other  important  facts  you  should  know 
It  is  free.  Just  mail  the  coupon.  No  obliga 
tion  whatever  on  your  part. 


if 

/ 


I 


NATibNlll^io  Institute 


Established 

1914 


Mail  This  Coupon  Today 

National  Radio  Institute 
Department  92 
Washington,  D.  C. 

Send  me  free  of  charge,  your  booklet,  "Wireless  the 
Opportunity  of  Today,"  with  full  particulars  regarding 
your  famous  10  weeks  Home  Study  Course,  and  vour 
Special  FREE  INSTRUMENT  OFFER. 


Name 


Address 


|     Town   State. 
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Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four  feet 
of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly  fin- 
ished wood  base,  and  three  nickel  plated  binding 
posts  are  so  connected  that  the  set  may  be  used  for 
five  different  purposes. 

List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery  and 

Cord   $3.24 

Weighs  4  lbs.  packed. 
Price  does  not  include  postage. 

mm  CCAA    Combination  Practice  Set  for  Learning  the  Morse  and  Continental 
IVICdvU  Visual  and  Audible  Codes 

This  outfit  is  the  only  reliable  instrument  which  will 
enable  students  to  become  proficient  operators  in  the 
TJ.  S.  Naval  Service,  because  it  is  equipped  with  a 
buzzer  and  miniature  lamp  enabling  the  user  to  master 
both  the  visual  and  audible  signals  quickly. 

List  No.  52— Practice  Set  with  Red  Seal  Battery 
and  Cord   $4.05 

Weighs  4  lbs.  packed.  Price  does  not  include  postage. 

MESCO  RADIO  BUZZER 

This  buzzer  maintains  a  constant  note  and  is  recommended  as 
an  exciter  for  checking  wavemeters  where  pure  note  and  ample 
energy  are  required. 

It  consists  oi  practically  a  closed  circuit  field  of  low  reluct- 
ance, having  a  steel  armature  to  which  is  riveted  a  strap 
supporting  a  movable  contact.  The  armature  tension  is  adjust- 
able by  means  of  a  screw  with  a  milled  head  large  enough  to  be 
easily  and  permanently  adjusted  with  the  fingers.  The  stationary 
contact  is  adjusted  by  means  of  a  similar  screw.  The  magnet 
coils  are  connected  in  series  with  a  total  D.  C.  resistance  of  3.9 
ohms.  Shunted  across  these  coils  is  a  resistance  having  a  D.  C. 
value  of  3  ohms.  This  shunt  eliminates  all  sparking  such  as 
occurs  at  the  break  on  ordinary  radio  buzzers  and  the  energy 
saved  thereby  is  transferred  into  any  oscillating  circuit  con- 
nected to  it,  the  result  being  that  this  buzzer  as  constructed 
radiates  five  times  more  energy  than  any  other  existing  type.  All  connecting  wires  liable  to  be 
broken  are  eliminated.  Contacts  are  of  genuine  platinum,  which  is  essential  in  order  to  maintain  a 
constant  note.    The  parts  are  mounted  on  a  Condensate  base  to  insure  constancy  in  operation. 

Diameter  2  in.,  height  1%  in.    The  cap  is  attached  to  the  base  by  a  bayonet  joint. 
List  No.  Price 
55    Mesco  Radio  Buzzer  $2.05 

We  carry  a  Large  and  Complete  Line  of  Standard  Wireless  Material  Recognized 
by  Experts  as  such  with  Competent  Experienced  Wireless  Attendants  in  Charge 

Send  for  the  New  Edition  of  Our  Catalog  W28 

It  is  pocket  size,  contains  264  pages,  with  over  1,000  illustrations,  and  describes  in  plain,  clear 
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portant  type  of  inductance  coils  used  in 
radio  work.  We  will  confine  ourselves  to 
the  types  of  coil  which  are  mostly  used, 
namely — loading  inductances,  loose  couplers, 
variometers  and  transmitting  oscillation 
transformers. 

Before  we  delve  into  the  actual  design 
of  these  coils,  however,  let  us  first  consider 
the  fundamental  facts  necessary  for  the 
design.  Since  the  inductance  is  employed 
in  building  up  the  proper  oscillating  condi- 
tion of  the  circuit  and  consequently  the 
wave  length,  we  can  express  this  relation 
by  the  following  formulae: 

We  have  first  the  formula  expressing  the 
wave  length,  IV. L.,  of  the  open  (antennae) 
oscillatory  circuit,  thru  the  primary,  Lo,  of 
a  loose  coupler,  loading  or  tuning  coil. 

IV. L.  =  A  J  L  X  C  ;  (1) 
where : — 

A  =  a  variable,  ranging  from  38.15  to 
59.6  for  short  wave  length.  (See 
curves  for  various  values  of  "A" 
in  article  cited  below  in  Febru- 
ary, 1917,  issue.) 

L  =  total  inductance  in  centimeters  of 
aerial,  including  lead-in  and  loose 
coupler,  tuning  coil  or  loading 
coil. 

C  =  capacity  in  micro-farads  of  aerial, 
including  lead-in. 

Those  interested  in  this  subject  should 
refer  to  the  excellent  article  on  "The  De- 
sign of  Large  Radio  Receiving  Trans- 
formers," by  C.  S.  Ballantine,  in  the  Feb- 
ruary, 1917.  issue  of  this  journal,  page 
732.  The  variable  factor,  59.6,  appearing 
in  the  usual  wave  length  formulae  was  there 
discust  at  length,  with  a  graph  giving  the 
different  values  of  this  function  for  various 
wave  lengths  and  aerial  inductance  to  local- 
ized inductance  ratios. 

Considering  long  wave  lengths  (10,000 
meters  and  higher)  and  the  design  of  large 
loose  couplers  we  are  safe  in  using  the 
expression  : 

W.L.  = 
where : — 

L  =  inductance  of  loose  coupler  primary 
and  loading  coil  (if  used)  ;  the 
inductance  of  the  antennae  being 
neglected,  owing  to  its  small  value 
compared  to  the  inductance  of  the 
loose  coupler  (or  loading  coil). 

C  =  Capacity  of  antennae,  including 
lead-in. 

For  designing  short  wave  apparatus  we 
shall  call  L„  the  value  of  the  loose  coupler 
(or  tuning  coil)  primary  inductance.  Then 
we  have :  ^2 

La  =  (2) 


59.6     J  L  X  C 


here 
Lo 


3552  X  C 


inductance  of  load  (loose  coupler, 
tuner,  etc.),  in  centimeters. 
X  =  maximum  wave  length  to  be  tuned 
to. 

L  =  inductance  of  antenna  and  lead-in 

in  centimeters. 
C  —  capacity  of  antenna  and  lead-in  in 
micro-farads.    (See  tables  here- 
with for  these  values.) 
For  long  wave  apparatus,  let  Lo  represent 
the  loading  coil  inductance,  plus  the  in- 
ductance of  the  loose  coupler  primary  (or 
tuner,  if  usedj.  Then  we  have  the  formula: 
X2 

Lo  =  ;  (3) 

3552  X  C 

with  all  values  the  same  as  in  formula 
No.  2. 

The  following  tables  will  be  found  use- 
ful in  applying  the  above  equations  to  the 
design  of  loose  couplers,  etc. : 
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TABLE  "A" 
Cap.  in  M.F.,  Including  Lead-in,  of  4  Wire  Inverted 
"L"  Aerials.    Wires  Spaced  3  Et.  Apart 
Height     ,  Length  of  Flat-top  in  Feet- 


40... 
SO. .. 
60. . . 
70.  .. 
80.  . . 
90... 


TABLE  "B" 
Inductance  in  Cms..  Including  Lead-in,  of  4  Wire 
Inverted  "L"  Aerials 


60 

80 

100 

120 

.00033 

.00042 

.00051 

.00060 

,'00035 

.00043 

.00050 

.00058 

.00036 

.00044 

.00051 

.00059 

.00037 

.00045 

.00052 

.00059 

.00039 

.00046 

.00053 

.00060 

.00040 

.00048 

.00055 

.00061 

00042 

.00049 

.00056 

.00062 

Height 

40.  . 

60. . 

80.  . 
100.  . 


60 
35,000 
.  48,800 
.  62,400 
.  76,260 


-Length  of  Flat-top  in  Feet  v 

30  100  120 

41,100  47,200  53,310 
55,460  62,090  68,700 
69,320  76,300  83,300 
83,500         90,750  98,020 


It  is  possible  to  determine  approximately 
the  inductance  required  to  produce  a  de- 
sired wave  length  when  the  capacity  of  the 
total  oscillating  system  is  known.  When 
using  any  of  the  above  formulae,  it  should 
be  remembered  that  they  include  the  total 
■value  of  the  unit.  Thus,  the  capacity  fac- 
tor includes  the  antenna,  and  condenser 
capacity,  each  of  which  must  be  determined 
separately  and  the  capacity  of  the  antenna 
must  be  obtained  by  actual  calculation,  for- 
mula for  deriving  this  quantity  having  been 
given  on  page  732  of  the  February,  1917, 
issue  of  this  journal,  as  well  as  a  table  of 
ihe  capacities  of  a  four  wire  antenna;  of 
different  lengths  and  heights. 

The  first  step  in  the  design  of  an  in- 
ductive tuner  (having  determined  the  wave 
length)  is  the  actual  size  of  the  instru- 
ment, and  from  this  to  find  the  approxi- 
mate dimensions  of  the  winding  tubes  to 
be  used.  Having  these  on  hand,  and  know- 
ing the  maximum  inductance  of  the  pri- 
mary by  equations  (2  or  3),  we  can  imme- 
diately determine  the  number  of  turns  that 
the  primary  coil  will  require  to  obtain  the 
wave  length  sought,  by  solving  equation 
(3)  of  (Part  1,  March,  1917,  issue)  for  N. 

The  inductance  of  the  secondary  winding 
should  be  such  that  its  wave  length  should 
correspond  very  nearly  to  the  antenna  cir- 
cuit, and  that  of  the  primary.  If  this  con- 
dition is  to  be  obtained,  then  we  have  an 
ideal  condition  of  maximum  efficiency  and 
great  care  must  be  exercised  in  bringing 
about  this  ideal  condition.  The  value  of 
the  secondary  inductance  must  therefore  be 
in  the  neighborhood  of  the  primary  (unless 
it  is  to  be  shunted  by  a  variable  capacity), 
but  in  practise  it  is  made  somewhat  larger 
than  that  of  the  primary.  It  is  customary 
in  coupler  design  to  allow  one-half  inch 
difference  in  size  of  diameters  between  the 
primary  and  secondary  tubes  and  therefore 
the  diameter  of  the  secondary  can  readily 
be  determined  The  number  of  turns  re- 
quired is  deduced  from  equation  given  in 
the  September,  1917,  issue. 

Details  of  Aerial  Construction. 

When  it  comes  to  discussing  details  of 
amateur  aerial  construction,  one  could  al- 
most write  an  encyclopedia"  of  several  vol- 
umes, for  in  traveling  about  the  country,  it 
is  amazing  to  note  the  many  different  ideas 
followed  in  building  antennas.  This  is  so 
for  many  reasons,  not  simply  because  one 
Radio  Amateur  wishes  to  have  something 
different  from  his  fellow  Amateur  across 
the  street,  but  in  a  great  majority  of  cases 
his  pocketbook  controls  the  design.  And  so 
it  is  that  instead  of  using  beautifully  mold- 
ed ten-inch  Electrose  insulators  on  his 
aerial,  you  may  perchance  bunk  into  one  of 
the  greatest  freaks  of  modern  times,  a  real 
dyed-in-the-wool  Amateur  antenna — con- 
structed from  about  six  kinds  of  wire,  in- 
cluding some  good  old  iron  hay-baling 
wire,  and  a  variety  of  insulators  that  would 
win  first  prize  in  any  freak  photo  contest, 
made  from  miscellaneous  odds  and  ends, 
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including  beer — excuse  us,  near-beer — bot- 
tles, porcelain  cleats,  waxed  wooden  rods, 
pieces  of  crockery  and  other  choice  bits  of 
"backyard  junk." 

So  it  is  seen  that  there  is  a  wide  latitude 
in  ideas,  and  good  ones,  too,  in  many  cases, 
let  it  be  said,  for  building  an  experimental 
wireless  antenna  of  fair  efficiency.  Your 
average  Radio  Amateur  does  not  care  so 
much  about  the  "looks"  of  his  antenna  as 
he  does  about  the  fact  as  to  whether  or  not 
he  can  sit  down  in  his  little  coop  with  his 
apparatus  about  10  P.  M.  and  hear  "Car- 
narvon" calling  one  of  his  Britannic  Majes- 
ty's cruisers  lying  off  the  Canadian  coast ! 
That'r,  the  life  that  cheers. 

Figs.  5  and  6  show  several  practical  and 
approved  developments  in  aerial  design, 
which  are  not  only  efficient,  but  simple  as 
well,  in  their  application.  Fig.  5  shows  a 
typical  elevated  aerial  spreader,  which  may 
consist  of  a  length  of  stout  bamboo,  or  a 
very  good  spreader  is  composed  of  cypress 
or  oak  sparring,  about  two  inches  square. 
The  best  shape  for  the  spar  is  to  make  it 
about  four  inches  broad  at  the  center,  so  as 
to  give  it  greater  strength  against  bending. 
For  ordinary  work  the  Amateur  usually 
winds  several  turns  of  wire  around  the 
spreader,  and  then  fastens  his  insulators  to 
it.  A  good  construction,  however,  is  af- 
forded at  very  small  cost  by  having  a  black- 
smith (or  else  you  can  make  them  your- 
self) bend  up  a  few  eye-bolts,  as  shown  in 
Fig.  5.  These  may  be  made  from  %  inch 
round,  wrought-iron  bar,  threaded  at  one 
end  and  provided  with  a  washer  and  a  nut 
or  two.  The  iron  and  wood  work  on  the 
aerial  should  be  thoroly  painted,  of  course, 
before  erection,  so  as  to  withstand  the 
weather.  A  heavy  red  or  white  lead  paint 
is  advised.  If  the  antenna  is  to  be  uged  for 
"Receiving"  only,  four  insulators  are  placed 
at  both  ends  of  the  flat-top  at  the  spreaders. 
Where  the  very  highest  efficiency  is  de- 
sired, extra  insulators  may  be  placed  in  the 
suspension  ropes  holding  the  spreader,  as 
shown  at  X.  This  is  the  standard  of  aerial 
construction,  but  a  much  simpler  form 
which  has  been  extensively  used  in  com- 
mercial practice,  on  ship  stations  particu- 
larly, is  that  shown  in  Fig.  6.  Here  no  in- 
sulators are  used  in  the  flat-top  part  of  the 
aerial  proper,  but  they  are  placed  in  the 
main  suspension  ropes,  as  shown  at  X. 
This  insulating  scheme  effectually  insulates 
the  aerial,  of  course,  and  a  piece  of  brass 
or  iron  pipe  may  very  well  serve  as  a 
spreader,  connecting  the  wires  of  the  flat- 
top to  the  pipe,  by  winding  the  ends  of  the 
wires  around  it.  It  is  the  best  practice  to 
run  a  jumper  wire  across  the  strands,  sol- 
dering this  thoroly  at  the  joints.  This  ap- 
plies to  the  free  end  of  the  antenna ;  no 
jumper  wire  being  required  at  the  opposite 
end,  where  the  lead-in  rattails  are  led  off. 
In  any  case  all  joints  in  the  aerial  circuit 
thru  which  radio  frequency  energy  has  to 
pass,  should  be  carefully  soldered,  or  else  a 
very  good  design  of  clamp  should  be  used, 
packing  the  cleaned  wire  joint  with  tin-foil 
before  tightening  the  clamp.  The  jumper 
and  rattail  connections  for  inverted  "L" 
and  "T"  type  aerials  are  clearly  shown  in 
Figs.  1  and  2. 

Kind  of  Wire  to  Use  in  Aerials. 

"What  kind  of  wire  should  I  use  for  con- 
structing my  aerial?"  "How  many  feet 
long?"  and  "What  altitude?"  are  questions 
frequently  repeated,  and  these  are  not  sim- 
ple ones,  either.  However,  the  Radio  Ex- 
perimental fraternity  may  count  itself 
lucky  in  the  respect  that  the  size  of  wire 
for  the  antenna  is  pretty  well  standardized. 
For  Amateur  antennae,  it  is  common  to  use 
a  wire  corresponding  in  size  to  No.  14 
B.  &  S.  gage  solid  conductor.  Where 
stranded  cable  is  used,  and  which  possesses 
a  much  lower  high  frequency  resistance 
than  a  solid  conductor  of  equal  diameter 
(owing  to  its  greater  surface  area,  which 
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is  the  only  part  of  the  conductor  traversed 
by  the  radio  frequency  currents),  then  a 
seven-strand  cable  is  commonly  employed. 
Seven  strands  of  No.  22  or  24  wire  consti- 
tute a  common  size  of  cable  for  experi- 
mental work,  while  a  heavier  cable  is  used 
in  building  commercial  and  Government 
stations.  There  are  several  kinds  of  wire 
in  use  for  aerial  construction.  Aluminum 
wire  was  used  previously,  but  it  is  very 
difficult  to  make  a  good  soldered  joint  with 
aluminum  wire,  and  for  several  other  rea- 
sons it  has  not  been  used  very  much  in 
latter-day  practice.  A  very  good  wire  for 
amateur  work  is  a  plain  solid  copper  con- 
ductor, No.  14  B.  &  S.  gage,  or  heavier, 
which  may  or  may  not  be  tinned.  A  good 
stranded  cable  for  this  work  is  one  com- 
prising seven  strands  of  tinned  copper  wire. 
Another  standard  cable  is  a  seven-strand 
one  composed  of  phosphor  bronze  stock, 
which  is  of  course  very  strong  and  suitable 
for  the  extra  long  spans.  Still  another 
form  of  wire  in  use  for  experimental 
aerial  construction  is  copper-clad  sfeel 
wire,  which  possesses  greater  tensile 
strength  than  any  other  equal  size  electrical 
conductor.  The  radio-frequency  currents 
pass  thru  the  outer  copper  jacket.  Plain 
iron  wire  alone  has  been  used,  but  is  not 
very  satisfactory. 

Grounding  Connections. 

The  matter  of  grounding  antennae,  espe- 
cially of  the  elevated  type,  is  very  important, 
markedly  so  in  the  case  of  thunder-storms. 
Also  the  Fire  Underwriters'  rules  have  to 
be  carefully  heeded  in  this  respect,  which 
apply  to  every  building  on  which  fire  insur- 
ance is  carried.  The  safest  method  to  fol- 
low in  any  event,  for  your  own  protection, 
as  well  as  keeping  in  conformity  with  the 
Fire  Underwriters'  rules,  covers  the  follow- 
ing recommendations  for  the  grounding  of 
radio  antennae. 

These  regulations  call  for  a  ground  wire 
connected  to  a  first-class  ground  plate  or 
pipe  running  down  to  damp  earth,  or  to  the 
street  side  of  water  mains  in  cities,  this 
ground  wire  being  composed  of  No.  4  B.  & 
S.  gage  solid  copper  conductor.  The 
ground  wire  connects  to  a  grounding  switch 
rated  at  600  volts  and  100  amperes.  The 
regulations  do  not  specify  what  size  of 
lead-in  conductors  should  be  used,  but  it  is 
apparent  and  obvious  that  if  you  intend  to 
conduct  a  heavy  static  surge  or  induced 
charge  from  a  thunder-storm  down  to  earth 
thru  this  massive  switch  and  ground  wire, 
that  you  certainly  would  not  make  a  lead- 
in  of  No.  14  gage  wire,  like  so  many  ama- 
teurs have  been  wont  to  do  in  past  years. 
The  right  way  to  do  this  is  to  construct  the 
lead-in  wire  of  No.  4  B.  &  S.  gage  solid 
copper  conductor  or  its  equivalent  in  cross- 
sectional  area,  such  as  by  employing  two 
or  more  wires  of  smaller  size  stranded  to- 
gether. Good  Radio  Engineering  practice 
calls  for  rattail  leads  brought  down  from 
each  strand  of  the  aerial  to  be  of  equal 
cross-sectional  area  to  the  aerial  strands 
proper,  and  then  bunching  these  rattail 
leads  into  the  lead-in  joint  at  the  bottom  of 
the  fan-tail  construction.  All  of  these 
joints,  as  aforementioned,  should  be  SOL- 
DERED. The  rattail  leads  should  be 
brought  into  an  aerial  connector  of  some 
kind  before  being  soldered,  so  as  not  to 
depend  upon  the  solder  alone  for  mechan- 
ical strength  or  electrical  conduction. 

The  Fire  Underwriters'  rules  further 
stipulate  that  this  lightning  ground  and 
switch  should  be  placed  on  the  exterior  of 
the  building  in  all  cases,  and  furthermore, 
that  this  ground  which  has  just  been  de- 
scribed in  detail,  should  be  separate  from 
the  station  ground.  It  is  the  usual  practice 
in  experimental  radio  stations  to  place  the 
aerial  grounding  switch  either  on  the  win- 
dow-sill or  on  the  side  of  the  window,  and, 
of  course,  it  should  be  covered  with  a  metal 
or  other  box,  so  as  to  protect  it  from  rain 
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AMPLIFY  tour  RADIO  SIGNALS 


With  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  radio  sig- 
nals to  such  an  intensity  that  he  can  hear  the 
signals  about  his  station  without  the  need  of 
the  telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone 
he  is  able  to  hear  the  messages  many  feet 
away  from  the  instrument. 

The  super  -  sensitive  DETECT AGRAPH- 
TRANSMITTER  herewith  shown  is  two  and 
three-eighths  inches  in  diameter,  five-eighths  of 
an  inch  thick  and  weighs 
less  than  three  ounces.  It 
is  the  most  sensitive 
sound  detecting  device 
ever  brought  before  the 
public. 

The   manner   in  which 


the  amplifying  process  is  attained  is  by  attach- 
ing with  tape  the  DETECTAGRAPH-TRANS- 
MITTER  to  the  regular  wireless  receiver. 

Not  only  is  this  instrument  applicable  for 
amplifying  radio  signals,  but  it  can  be  used 
with  equal  satisfaction  for  magnifying  other 
sounds.  Phonograph  music  can  be  transmitted 
from  one  place  to  another  by  means  of  this  in- 
strument, and  those  who  are  afflicted  with  deaf- 
ness will  find  enormous  benefit  by  using  this 
transmitter.  It  is  the  greatest  device  for  build- 
ing your  own  loud  talking 
telephone,  detectagraph 
and  other  devices.  Can 
be  used  for  any  purpose 
where  a  sensitive  detect- 
ing instrument  is  re- 
quired. 
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and  snow.  In  running  the  ground  wire 
down  the  side  of  a  building,  it  need  not  be 
insulated  and  bare  copper  wire  is  generally 
employed.  Fig.  4  shows  one  form  of  effi- 
cient ground  for  lightning  protection  or  for 
the  regular  station  grounding  purposes. 
This  ground  is  composed  of  a  piece  of  gal- 
vanized chicken  wire  buried  from  three  to 
five  feet  in  the  earth  between  two  layers  of 
charcoal.  The  depth  to  which  the  ground 
plate  is  buried  will  depend  upon  how  dry 
the  top  soil  is.  The  ground  plate  must  be 
placed  in  wet  earth,  no  matter  if  it  has  to 
be  buried  twenty  feet  deep,  unless  some 
provision  is  made  to  keep  the  earth  in  this 
vicinity  moist,  such  as  by  daily  watering,  or 
else  by  allowing  a  waste  pipe  from  some 
water  system  to  empty  over  the  spot. 

Types  of  Masts. 

When  it  comes  to  masts  or  towers  for 
supporting  the  elevated  type  of  antenna, 
there  are  many  different  styles.  One  of  the 
latest  events  in  radio  is  the  "Tree  Aerial," 
as  devised  by  Maj.-Gen.  George  O.  Squier, 
which  was  described  in  detail,  with  special 
drawings,  in  the  July,  1919,  issue  of  the 
Electrical  Experimenter. 

This  represents  one  form  of  natural  ele- 
vation for  supporting  aerials  or  aerial  con- 
ductors at  a  considerable  altitude,  and  an- 
other one  is  the  balloon  or  box  kite.  The 
average  Radio  Amateur  does  not  care  so 
much  about  details  on  the  construction  of 
radio  masts,  for  in  practically  all  cases  he 
will  follow  his  own  intuition  in  making  use 
of  whatever  material  and  facilities  he  may 
happen  to  have  on  hand.  For  example, 
some  antenna  masts  used  in  the  past  have 
been  of  the  latticed  wood  form  of  construc- 
tion, while  others  of  the  iron  pipe  type 
have  been  erected  to  considerable  heights. 
We  remember  one  mast  of  iron  pipe  con- 
struction in  the  vicinity  of  New  York  City 
which  rose  to  a  height  of  110  feet.  For 
safety's  sake,  such  a  mast  should  not  be 
constructed  with  too  small  a  pipe  at  the 
base,  and  for  altitudes  of  75  to  100  feet,  the 
first  and  second  base  sections  of  the  mast 
should  comprise  standard  heavy  wrought 
iron  pipe  not  less  than  3  to  Z]A.  inches  in 
diameter.  Needless  to  say,  the  iron  pipe 
should  be  either  galvanized  or  else  thoroly 
painted  before  erection,  and  very  carefully 
guyed  by  stranded  steel  cables  attached  Y3, 
2/3  the  altitude  and  at  the  top.  Long  guy 
wires  should  be  split  up  into  sections  not 
exceeding  20  feet,  by  means  of  strain  insu- 
lators. 

Aerial  Insulators. 

Various  forms  of  commercial  and  home- 
made aerial  insulators  are  shown  in  Figs. 
7  and  8.  Fig.  7  illustrates  the  commercial, 
fluted  type  of  molded  Electrose  insulator, 
as  well  as  the  Electrose  ball  insulator. 
Where  greater  efficiency  is  desired,  several 
of  these  insulators  are  connected  in  series 
to  give  a  high  resistance.  Porcelain  cleats 
are  often  used  in  constructing  small  experi- 
mental antennae,  and  serve  the  purpose 
quite  well.  Another  detail  shown  in  Fig.  7 
is  an  aerial  insulator  made  from  a  piece  of 
hard  rubber,  polished  or  unpolished  (Bake- 
lite  is  best),  the  two  ends  of  which  have 
threaded  screw  eyes  as  indicated.  A  tin 
or  galvanized  iron  water  shield  is  made  to 
clamp  at  one  end  of  this  hard  rubber  insula- 
tor in  order  to  ward  off  rain,  and  thus  keep 
the  insulator  in  a  better  working  condition 
during  inclement  weather.  It  is  absolutely 
impossible  to  obtain  any  long  distance  re- 
sults for  transmitting  or  receiving  with  rain 
pouring  down  on  the  insulators ;  for  a 
considerable  amount  of  the  energy  induced 
in  the  aerial  conductors  will  leak  to  earth 
thru  the  water  covering  the  insulators.  The 
commercial  radio  companies  have  overcome 
this  difficulty  by  placing  cable  shields  on  the 
antenna  insulators  in  this  fashion  in  a  great 
many  instances,  and  undoubtedly  will  use 
more  of  them  as  this  fact  is  better  appre- 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


September,  1919 


ELECTRICAL  EXPERIMENTER 


469 


dated.  Figs.  7  and  8  show  novel  ideas  for 
constructing  antenna  insulators  from  porce- 
lain tubes.  Of  course,  the  small  tubes  are 
not  of  much  use,  generally  speaking,  but  the 
large  size  tubes,  measuring  about  12  inches 
long  by  1^  inches  in  diameter,  are  cheaply 
purchased,  and  make  very  good  insulators. 
Of  course,  the  main  question  here  is  "How 
can  the  screw-eyes  be  securely  anchored  ?" 
and  several  suggestions  are  given  in  the 
drawing  herewith.  In  one  case  the  screw- 
eyes  have  their  lower  ends  twisted  spirally 
with  the  largest  diameter  at  the  base,  so 
as  to  hold  firmly  in  molten  sulfur;  or  the 
screw-eye  may  be  held  by  slotted  wooden 
blocks  cut  so  as  to  expand  and  wedge 
against  one  another  inside  the  tube.  Fig.  8 
shows  a  detail  drawing  for  making  a  pair 
of  brass  or  iron  clamps  which  will  make  a 
very  substantial  aerial  insulator  from  any 
stout  porcelain  tube. 


THE  HOW  AND  WHY  OF  RADIO 
APPARATUS. 
Scries  to  Date. 

No.  1.  The  Induction  Coil,  Page 
493,  November,  1916. 

No.  2.  The  Transformer,  Page 
656,  January,  1917. 

No.  3.  Condensers,  Page  735,  Feb- 
ruary, 1917. 

No.  4.  Spark  Gap,  Page  113, 
June,  1917. 

No.  5.  Radio  Transmitting  Induc- 
tances, Page  537,  December,  1917. 

No.  6.  Radio  Receiving  Tuners, 
Page  685,  February,  1918. 

No.  7.  Radio  Receiving  Condens- 
ers, Page  766,  March,  1918. 

No.  8.  Detectors,  Page  30,  May, 
1918. 

No.  9.  Telephone  Receivers,  Page 
176,  July,  1918. 

No.  10.  Radio  Amplifiers,  Page 
472,  November,  1918. 

No.  11.  How  to  Make  and  Use  a 
Direct-Reading  Wave  Meter  and  De- 
cremctcr,  Page  874,  April,  1919. 

Radio  men  everywhere  will  un- 
doubtedly like  to  obtain  the  complete 
set  of  these  specially  prepared  papers 
on  the  "How  and  Why  of  Radio  Ap- 
paratus." Also  the  following  three 
important  and  timely  papers  on  the 
"Calculation  and  Measurement  of  In- 
ductance," by  Mr.  Secor  and  Samuel 
D.  Cohen. 

Nos.  1,  2  and  3  "Calculation  and 
Measurement  of  Inductance,"  appear- 
ing in  the  March,  April  and  Septem- 
ber, 1917,  issues. 

Those  interested  in  these  valuable 
papers  can  obtain  prices  of  individual 
back  numbers  containing  them  by 
zvriting  to  the  "Circulation  Depart- 
ment." 


In  closing,  it  may  be  said  that  the  Ama- 
teur Radio  man  will  learn  much  by  close 
observation  and  the  application  of  common 
sense  and  everyday  electrical  technique  to 
his  antenna  structures.  Don's  use  faulty 
lead-in  insulators  to  bring  the  aerial  cur- 
rent into  your  radio  shack — buy  a  good  one, 
even  tho  it  costs  a  few  dollars.  An  excel- 
lent one  is  that  made  of  molded  Electrose, 
with  threaded  tightening  flanges.  A  hole 
drilled  thru  the  center  of  a  piece  of  glass, 
hard  rubber  or  bakelite  sheet,  at  least  one 
foot  square,  makes  a  very  excellent  lead-in 
insulator.  Don't  tie  your  aerial  so  tight 
that  in  a  wind-storm  it  will  break  at  the 
first  swing;  suspend  one  end  by  a  counter- 
balance weight,  or  else  by  springs,  so  that 
the  flat-top  can  expand  at  least  5  to  10  feet 
in  a  100-  to  150-foot  span.  Watch  your 
aerial's  behavior  in  your  first  wind-storm 
and  you  will  learn  more  than  by  reading 
several  books  on  the  subjects. 
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scientific  combining  of  theory  and  essential  practice — these  and  many  more 
desirable  features  have  guided  hundreds  of  ambitious  young  men  to  the  success 
for  which  they  have  striven. 

Are  You  Less  Ambitious  Than  They  ? 

Resolve  to  enter  the  race  at  once.  Right  Now !  Get  in  line  by  clipping  the 
coupon  today.  No  matter  what  your  previous  education,  there's  a  starting  place 
for  you  here.  Every  phase  of  electrical  instruction  taught  in  a  way  to  benefit 
and  aid  you  to  success.  R.  O.  T.  C. — Physical  Director — Fraternity  House  with 
Board  and  Room  at  Cost  to  Stu- 
dents. 


Mark  and  mail  the  coupon  for 
the  new  *'Photo-Story,"  bulletins 
and  full  particulars  concerning  the 
course  that  interests  you. 

School  of  Engineering  of  Milwaukee 

105-373  Broadway,  Milwaukee,  Wis. 

"An  Electrical  Technician's 
Institute" 


cissors  here 


School  of  Engineering  of  Milwaukee, 
105-373  Broadway,  Milwaukee,  Wis. 

Gentlemen :— Please  send  me,  without  obligation,  a 
"Photo-Story"  and  full  information  concerning  the 
courses  marked. 

Electrical  Engineering  (B.S.  Degree  3  Yrs.) 
Electrotechnician  Course  6-Month  Trade  Courses 

1  Yr.  Practical  Electricity  Home  Study  Courses 

1  Yr.  Electrical  &  Mechanical  Drafting 

Name  -.  

Address  

City  State  

Education  Age  


Announcing  the  New  Grebe  Vacuum  Tube  Plate  Battery 


This  is  the  first  practical  storage  battery  for  supplying  the  plate  current  for  vacuum  tubes 
and  is  so  far  in  advance  of  all  other  types  that  it  is  destined  to  maintain  the  leadership. 

The  numerous  advantages  of  the  lead  cell  are  fully  characterized  in  this  battery.  The  con- 
struction is  rugged;  the  plates  are  of  the  best  design  and  workmanship;  the  individual  cell-casings 
are  made  of  transparent  Pyralin  and  welded  together  to  form  a  solid  unit.  Its  capacity  of  3  ampere 
hours  is  sufficient  for  supplying  current  to  a  number  of  tubes  simultaneously  while  assuring  peak 
voltage  operation  for  long  periods  of  discharge.  With  this  battery,  charging  from  A.C.  sources  is 
easily  accomplished  with  any  type  of  "Tungar"  rectifier  without  changing  any  of  the  windings. 

TYPE  ROAA— with  liquid  electrolyte   $17.50 

TYPE  ROAB — with  non-spillable  electrolyte    19.50 

Send  for  literature  on  this  and  other  new  Grebe  developments. 
A.  H.  GREBE  &  CO.  Richmond  Hill,  N.  Y. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


470 


ELECTRICAL  EXPERIMENTER 


September,  1919 


AUDIOTRON 
VACUUM  TUBE  PANELS 

PARTS  AND  ACCESSORIES 

Panel  full  XX  Grade  Conti- 
nental Bakelite  Dielecto  Steel 
cut  and  whitened  engraving. 
All  metal  parts  heavily  nick- 
eled. Switches  for  double  fila- 
ment tubes  and  arc  or  spark 
reception.  New  type  Back 
mounted  smooth  running 
rheostat.  Panel  also  furnished 
in  maple  with  imitation  black 
bakelite  finish. 

No.  8B.  Full  Bakelite  panel  assembled  $15.00 

No.  8BP.  Complete  set  of  parts   12.00 

No.  8W.  Wood  panel  complete   12.50 

No.  8WP.  Complete  set  of  parts   10.00 

Send  for  free  bulletins  on  panels,  couplers,  detectors,  parts,  etc. 
Send  cash  with  order  and  save  all  delivery  charges.   Dealers:  write  for  proposition. 

AUDIOTRON  SALES  CO.,  311  Lick  Bldg.,  San  Francisco 


^WQijmB.DucleCo. 


HI  TPlf  >Q  BIG  300  PP. 

L*UL.I\.  J  Wireless  &  Electrical 

Catalog  is  now  as  it  always  has  been,  the  largest  and  most 
complete  and  dependable  Wireless  Catalog  published.  Mailed 
for  12c  in  stamps  or  coin  which  may  be  deducted  on  first  order 
of  one  dollar.  Catalog  not  sent  otherwise.  This  catalog  costs  us 
twice  the  price  of  other  catalogs. 

Everything  in  wireless  worth  while  is  listed  in  this  catalog.  The  experienced  amateur  will  tell 
you  to  see  our  catalog  before  buying.  You  are  thereby  insured  against  an  unwise  purchase.  It 
is  the  Beacon  Light  to  guide  you  right  in  the  selection  of  your  wireless  apparatus.  No  bigger  or 
better  values  are  obtainable  elsewhere.     Send  for  revised  price  list.     It  is  yours  for  the  asking. 

THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


Manufacturers  of   Reliable  Instruments  and 
Distributors  of  All  Prominent  Makes  of 

RADIO  APPARATUS 

Everything  essential  to  the  successful 
installation  of  a  radio  station. 
Bunnell  Apparatus  is  Sold  by  Dealers 
Everywhere 
Catalog  40-E  on  Request. 

J.  H.  BUNNEL  &  CO.  32  Park  P!ace,New  York 


A  Special  Feature, 
The  Straight  Line 
Radio  Key. 


Acme  Apparatus  For  Results 

THE  ACME  AMPLIFYING  TRANSFORMER 
Type  A-2 

A  very  compact  and  efficient  transformer  especially 
designed  for  repeating  between  tubes  in  Vacuum  Tube 
Amplifier  Circuits. 

Two-winding,  closed  magnetic  type.  Primary  and 
secondary  of  No.  40  enamelled  wire,  wound  on  one 
leg,  with  a  turns-ratio  proved  by  exhaustive  experi- 
mentation to  be  the  best.  Supported  on  aluminum 
castings,  with  bakelite  panel  and  nickel-plated  binding 
posts.    Shipping  weight,  2  lbs. 

Type  A-2  Ampylifying  Transformer,  $10.00 
Same,  unmounted  7.50 

Inquiries  solicited  from  responsible  dealers. 

ACME  APPARATUS  COMPANY 


23  WINDSOR  ST., 


CAMBRIDGE,  MASS. 


(Continued  from  page  432) 


the  general  efficiency-  of  the  aerial,  but 
serves  to  protect  it  from  corrosion.  As 
to  the  relative  merits  of  the  two  kinds  of 
wire,  there  seems  to  be  some  doubt.  The 
operaters  using  each  kind  declare  their  own 
particular  kind  the  best. 


Side  View  of  Special  Receiving  Transformer 
Having  Four  Coils.    1  and  2  Are  Primaries, 
While  3  and  4  Represent  Secondaries.  This 
Affords  Very  Fine  Tuning. 

There  has  also  been  some  discussion  as 
to  the  relative  merits  of  the  two  forms  of 
aerial — i.e.,  the  fiat-top  and  barrel  types. 
There  is  no  doubt,  however,  that  the  barrel 
type  has  far  more  capacity  for  the  same 
length  than  the  other.  But  it  also,  appar- 
ently, would  help  to  increase  the  static  in 
the  phones. 

The  United  States  Government  has  evi- 
dently found  some  very  excellent  advan- 
tages in  it  tho,  for  it  has  adopted  the 
barrel  type  for  use  on  all  its  battleships, 
and  has  practically  abandoned  the  use  of 
the  flat-top  aerial  on  them.  It  was  first 
tried  out  by  our  battleships  that  were  work- 
ing in  conjunction  with  the  Allied  fleet  in 
the  North  Sea. 

No  doubt  the  up-to-date  Amateur  will 
be  glad  to  give  these  different  antennae 
a  try-out. 


Hook-up    of    Special    Variometer  Coupler, 
Provided  With  Four  Coils,  Two  in  the  Pri- 
mary and  Two  in  the  Secondary. 


NEW  HONOR  FOR  SIR  OLIVER  J. 
LODGE. 

On  June  6th  at  Clarence  House,  the 
Duke  of  Connaught  presented  to  Sir  Oliver 
Lodge  the  Albert  Medal  of  the  Royal  So- 
ciety of  Arts,  which  was  awarded  to  the 
famous  scientist  "in  recognition  of  his 
work  as  the  pioneer  of  wireless  telegraphy." 


BARGAINS  IN  RADIO  MASTS. 

What  with  the  great  epidemic  of  under- 
ground antennae  now  sweeping  Amateur 
Radiodom,  we  should  shortly  see  radio 
masts  given  away  for  the  asking.  What? 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


September,  1919 


ELECTRICAL  EXPERIMENTER 


471 


COMMERCIAL 
WIRELESS 

Splendid  opportunities  now  in  the  MER- 
CHANT MARINE  for  Wireless  Operators. 
Salaries  now  being  paid — Junior  Oper- 
ators, $85  per  month;  Chief  Operators, 
$110;  food  and  quarters  included.  Equiv- 
alent ashore  from  $35  to  $40  per  week. 
Interesting  and  fascinating  work.  Our 
graduates  in  all  parts  of  the  world  as 
operators,  instructors,  inspectors,  etc., 
etc.  Students  from  all  over  the  country. 
If  you  are  interested  in  Commercial  Radio 
let  the  EASTERN  RADIO  INSTITUTE 
train  you.  Endorsed  by  Marconi  and 
Government  officials. 

SUMMER  COURSES.  Day  or  evening 
start  any  Monday.    Send  for  prospectus. 

EASTERN  RADIO  INSTITUTE 


899B  Boylston  St. 


Boston,  Mass. 


TVTEW  catalog  just 
off  the  press. 
Seventy-six  pages  of 
new  apparatus  for  the 
Radio  Experimenter. 
Send  4c  for  this  com- 
plete catalog. 

Haller,  Cunningham 
Electric  Co., 

478  Market  Street, 
San  Francisco,  Cal. 


THE  BARR 
MERCURY-CUP  WIRELESS  DETECTOR 

The  most  effici- 
ent Detector  on 
the  market. 
Tested  by  t  h  e 
United  States 
Gov  ern  men  t 
and  Marconi 
Wireless  Tele- 
graph Co. 

Increases  the  efficiency  of  every  wireless  re- 
ceiving set  by  making  the  signals  clear,  sharp 
and  distinct. 

Instantly  _  adjustable  at  a  constant  pressure. 
For  full  information  and  price — write 

THE  BARR  MERCURY-  CUP  DETECTOR 
169  Columbia  Heights  Brooklyn,  N.  Y. 


TELEGRAPHY 

Both  wire  and  wireless,  and  Station  Agency  taught 
thoroughly  and  quickly,  BIG  WAGES  NOW  PAID, 
some  of  our  recent  graduates  procuring  $138.00  per  month 
to  start.  Great  opportunities  for  advancement.  Our  school 
the  oldest  and  largest — annual  enrollment  600  students. 
Endorsed  by  railway,  telegraph,  wireless  and  government  offi- 
cials. Expenses  low — chance  to  earn  part.  Catalog  free.  Write. 

DODGE  INSTITUTE,     22nd  St.,  Valparaiso,  Ind. 
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switch  has  been  named  a  "Tone  Clearer" 
because  poorer  tone  conditions  due  to 
changed  operation  in  the  gaps  may  be 
compensated  for  by  rotating  the  handle 
at  the  left  of  the  holder  as  shown  in  Fig. 
3.  Precaution  is  urged  never  to  use  the 
power  changer  or  gap  changer  with  the 
current  on,  as  the  shaft  and  handle  are 
"alive." 

Each  gap  unit  consists  of  two  brass 
discs  which  are  bolted  together  thru  their 
centers.  A  silver  ring  elecfrode  is  riveted 
to  one  side  of  each  disc.  Two  fish  paper 
gaskets,  one  placed  underneath  the  bolt 
head  and  the  other  between  the  interior 
face  of  the  discs.  Upon  close  scrutiny 
these  gaskets  will  be  observed  in  the  gap 
in  the  photos  herewith  presented. 

Proper  cooling  of  the  gap  is  afforded 
by  the  two  sheet  metal  parallel  flanges, 
which  are  placed  integrally  with  each  gap 
disc.  These  flanges  join  each  other  at 
two  edges  only,  the  other  two  edges  being 
left  open,  forming  a  flue. 

The  resonance  inductance  which  is  fur- 
nished with  this  set  is  of  the  iron-clad 
type.  It  has  two  windings,  one  being  for 
full  power  operation,  the  second,  which  is 
larger  inductance,  is  for  low-power  oper- 
ation. Actual  operating  tests  show  that 
the  natural  period  of  the  A.  C.  armature, 
resonance,  inductance  and  transformer 
primary  is  425  cycles.  The  operating  fre- 
quency ranges  from  450  to  550  cycles. 

One  of  the  most  unique  parts  of  this 
set  is  the  combination  flame-proof  Morse 
key  and  antenna  switch.  The  key  is  made 
with  larger  contacts  for  carrying  audio- 
frequency currents  at  low  potential.  It 
is  encased  in  a  gas-tight  housing  of  black 
Japanned  sheet  brass,  this  housing  mak- 
ing the  "live"  parts  of  the  key  free  from 
all  electrical  contact  with  the  power  cir- 
cuit. The  connection  between  the  key 
and  the  panel  is  made  by  two  lengths  of 
flexible  cable,  each  five  feet  long.  By 
means  of  the  antenna  switch,  both  the 
generator  armature  circuit  and  also  the 
generator  field  circuit  are  broken  when 
the  switch  is  in  receiving  position. 

The  thermo  ammeter  is  used  in  connec- 
tion with  the  Weston  shunt-block,  one  end 
being  grounded  to  the  panel  frame.  It 
reads  from  0  to  15  amperes. 

The  wave  changing  device  that  is  used 
in  connection  with  this  set,  is  built  for 
durability  as  well  as  the  highest  efficiency. 
It  consists  of  a  fixt  primary  coil  and 
movable  secondary  coil.  They  are  de- 
signed to  have,  corresponding  turns  as 
tuning  points,  and  make  simultaneous 
contact  with  two  selector  arms.  At  the 
left  of  the  upper  panel  will  be  seen  the 
handle  which  .varies  the  wave  length.  At 
the  left  of  this  handle  will  be  seen  three 
openings,  the  center  one  being  encircled 
by  a  white  ring.  The  correct  wave-length 
of  the  set  is  read  from  this  point,  the  other 
two  openings  being  for  various  calculations 
of  wave  length.  The  right-hand  handle  on 
the  panel  is  used  in  connection  with  the 
loading  inductance.  Designated  wave 
lengths  of  this  set  when  operated  on  a 
Navy  standard  are  600,  752,  952  and  1,905 
meters.  This  set  under  laboratory  tests 
with  a  dummy  antenna,  the  same  as  would 
be  used  on  a  ship,  has  radiated  as  high 
as  18  to  19  amperes  antenna  current.  It 
has  a  daylight  sending  range  from  actual 
tests  of  over  1,000  miles. 

This  set  is  at  the  present  time  being 
used  by  the  Navy  and  is  installed  on  a 
great  many  of  the  merchant  vessels,  and 
has  proven  one  of  the  most  efficient  sets 
ever  designed. — Photos  courtesy,  Emil  J. 
Simon. 


Mechanical 

Engineering 


Learn  at  Home ! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  '28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  in  the  least 
and  it  will  bring  you  information  that  will  start 
you  on  a  successful  career.  This  is  your  chance. 
Don 't  let  it  slip  by.  Mark  and  mail  this  coupon  now. 

~~  ~ ~  ~~ -  —    ~  Tear  out  hfr c    

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6i99,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  beiore  which  I  mark  X. 


□  ELECTRICAL  ENGINEER 

□  Electrician 

13  Electric  Wiring 

□  Electric  Lighting 

□  Electric  Car  Running 

□  Heavy  Electric  Traction 
ZI  Electrical  Draftsman 

□  Electric  Machine  Ueslener 
^  Telegraph  Expert 

cal  Telephony 
„_ANI0AL  ENGINEER 
CD  Mechanical  Draftsman 

□  Ship  Draftsman 

□  Machine  Shop  Practice 

□  Toolmaker 

□  Gas  Engineer 

□  CIVIL  ENGINEER 

Q  Surveying  and  Mapping 

□  MINE  FOREM'N  ORENG'R 

□  ARCHITECT 

□  Architectural  Draftsman 

□  PLUMBING  AND  HEATING 

□  Sheet  Metal  Worker 


□  CHEMICAL  ENGINEER 

□  SALESMANSHIP 

□  ADVERTISING  MAN 
Q  Window  Trimmer 

□  Show  Card  Writer 
Q  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BOOKKEEPER 

□  Stenographer  and  Tj-pU>t 
Q  Cert.  Pub.  Accountant 

□  Traffic  Management 

□  Commercial  Law 

□  GOOD  ENGLISH 

□  STATIONARY  ENGINEER 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  Textile  Overseer  or  Snpt. 

□  AGRICULTURE 

E  Navigator  ■□  Spanish 
C  PonltryRaijIng  ■□  French 

□  Automobiles  Italian 


Present 
Occupation. 


Street 
and  No._ 


City, 


AN  EASY  WAY  TO 


MAKE  MONEY 


Don't  be 

content  to 
plod  along 

on  a  small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  "1  made  $60.00  the  first 
day."  Others  average  $200  to  $500  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.    No  experience  needed.   We  teach  you. 

Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturer* 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

2203  Fourth  St.      Waupun.  Wisconsin 
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BURGESS 
ENGINEERING 
COMPANY 

Consulting  Electrical 
Engineering 

We  design  and  perfect  electrical  de- 
vices and  apparatus.     Power  plants, 
electric    railway    maintenance  and 
operation,  and    railway    signals  a 
specialty. 
Information  supplied  on 
electrical  subjects 

Write  us  your  needs  and  permit  us 
to  advise  you  and  furnish  data. 
Our  service  is  prompt,  reliable  and 
satisfactory,  facts  which  are  proven 
before  our  bills  rendered  are  payable. 

I  BURGESS  BLUE  BOOK 

Our  Mr.  Burgess  has  prepared  a  pocket- 
size  note  book  which  is  especially  adapted 
for  use  by  electrical  men  and  electrical 
students.  It  contains  over  two  hundred 
formulas  for  calculations  and  worked  out 
problems,  showing  how  the  formulas  are 
used.  Also  drawings  of  electrical  ma- 
chinery and  devices,  particular  effort 
being  made  in  regard  to  Inside  Connec- 
tions. This  book  is  recommended  by  elec- 
trical men  all  over  the  country,  is  being 
used  in  several  technical  schools,  and  is 
being  purchased  by  a  number  of  electrical 
establishments  who  furnish  them  to  their 
employees  and  customers. 

The  price  of  the  Burgess  Blue  Book  is 
$1.00  and  we  refund  the  price  if  the  book 
does  not  meet  with  your  approval. 

BURGESS  ENGINEERING  CO. 

Yorke  Burgess,   Pres.  and 
Consulting  Engineer 

750  E.  42nd  Street  Chicago,  Illinois 


ELECTRICITY 

Taught  by  a  practical  man. 
Put  part  of  your  spare  time  to  a  good  purpose. 
A  Home  Study  course  for  ambitious  men. 
This  is  a  course  of  study  for  the  worker,  not  the  idler,  and  one  who  wishes  to 
learn  the  electrical  business,  or  to  make  quicker  and  surer  progress  in  this 
line,  I  can  help.    The  work  as  designed,  suits  both  experienced  men  and  begin- 
ners as  the  instruction  is  actually  handled  by  me  with  a  view  of  meeting  the 
particular  needs  of  each  student.     The  principal  requirement  for  success  in 
my  work  is  for  the  student  to  be  willing  and  anxious  to  do  his  part,  I  do  mine 
and  I  naturally  expect  and  do  insist  that  the  students  do  theirs. 

I  Promise  Little  But  Do  Much 

I  only  make  one  promise  and  that  is  to  satisfy  you  if  you  are  in  earnest  and  will 
do  your  share.  I  cannot  do  it  all  alone  for  without  some  effort  on  your  part, 
my  instructions  are  useless  to  you.  My  course  of  study  is  not  hard  and  one 
with  an  ordinary  education  can  handle  it  successfully,  as  I  have  made  every 
effort  to  reduce  the  subject  to  the  simplest  possible  terms. 

RESULTS 

Practical  men  recommend  my  course  to  others.  Over  65%  of  my  students  are 
engaged  in  electrical  work.  Over  11%  of  my  present  enrollment  was  obtained 
through  satisfied  students. 

FIFTY-FIFTY 

All  my  dealings  are  on  a  50-50  basis.  I  look  at  the  proposition  from  your 
viewpoint  as  well  as  mine,  and  do  not  expect  you  to  do  anything  which  I  would 
not  want  to  do  myself,  if  I  was  in  your  position.  While  I  naturally  expect  to 
make  money  through  my  efforts,  at  the  same  time,  MONEY  is  not  my  first 
thought.  No  student  is  permitted  to  pay  cash  for  his  course  on  starting,  the 
payment  being  made  in  monthly  installments.  Also  students  have  the  privilege 
of  discontinuing  the  work  if  they  find  it  is  not  just  what  they  wish,  and  their 
payments  stop  at  the  same  time. 

Send  for  my  catalogue  which  tells  the  whole  story  regarding  the  way  in  which 
the  instruction  work  is  handled,  terms  and  what  I  have  done  for  others. 
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Yorke  Burgess,  Supt., 


BURGESS  ELECTRICAL  SCHOOL 


745  E.  42nd  Street, 
Chicago,  Illinois 


AMAZING  AUDION  DETECTOR 

VALUES-$9.5o  $11.Z5  $1885  $22.po 


Remarkably  efficient  and  handsome  audion  control  panels  within  the  price  limit  of  EVERY 
AMATEUR,  BUILT  AND  DESIGNED  FOR  THE  AUDION,  AS  ONLY  THE  MAKERS  OF  THE 
AUDION  CAN  BUILD  IT.    IN  THE  PAST,  INSTRUMENTS  OF  THIS  CALIBRE  HAVE  NEVER 

BEEN  OFFERED  AT  TWICE  THESE  PRICES. 

GENERAL  SPECIFICATIONS,  ALL  MODELS:  Beautifully  engraved  and  grained 
genuine  bakelite  panels;  4  prong  heavy  nickeled  tube  receptacles;  smooth  running, 
positive  acting,  adjustable  rheostats;  impregnated  efficient  mica  stopping  condensers; 

adjustable  or  fixed  grid  leaks  with  polished  nickel  covers; 
bakelite  covered  binding  posts  with  new  slotted  positive 
connecting  feature;  positive  segmentally  connected  nickel 
plated  switches;  40  volt  B  battery  of  two  20  volt  type 
units  cast  en  block  with  operating  life  of  6  to  12  months — 
a  remarkable  advance  in  B  batteries;  handsome  quartered 
oak  cabinets,  round  corners,  standard  de  Forest  "Early 
English"  finish;  perfect  workmanship  and  expensive  design 
throughout. 

Type  P-400  Audion  Panel — Consists  of  tube  receptacle, 
grid  leak  and  condenser,  rheostat  and  binding  post  for 
connection  to  tuner,  A  and  B  batteries  on  bakelite  panel 

7%"  x  7V2"  without  cabinet  and  B  batteries  $9.50 

Type  P-401  Audion  Panel — Same  as  above  with  cabinet, 

$11.75 

Type  P-402  Audion  Panel — Larger  panel  with  40  volt  B 

battery  in  cabinet  $18.85 

Type  P-500  Audion-Uitraudion  Panel — Type  P-402,  Panel 


TYPE  P500 — $22.00 


with  two  switches  for  audion-ultraudion  connection  and 
either  20  or  40  volt  B  battery  in  cabinet  $22.00 


NOTE:   All  de  Forest  audion  apparatus  is  sold  without  the  tubes. 
Catalog  sent  on  receipt  of  10c  in  stamps  to  cover  postage. 


TYPE  P401 — $11.75 


Audion  detector  oscillator  or  amplifier  tubes,  $7.00  each  additional. 


DE  FOREST  RADIO  TEL.  &  TEL.  CO.,        1415  Sedgwick  Avenue, 


New  York  City 
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Developing  Am\  Hdlea 

By  HeSsoim  Hall 

(Continued  from  page  456) 


much,  gathers  up  a  large  amount  of  in- 
formation in  his  travels  which  he  is  ready 
to  impart  to  any  one  who  will  give  him  an 
attentive  ear.  By  pulling  him  to  your  line 
you  can  get  what  he  knows  and  all  he  has 
heard.  In  time  he  will  make  a  good  ad- 
vertising medium  if  he  is  given  "the  dope." 

Then  one  can  inquire  in  stores  handling 
such  a  line  for  the  article.  They  will  show 
the  nearest  thing  in  stock  and  tell  if  they 
have  seen  anything  like  it.  Also  it  is  good 
to  write  to  mail  order  houses,  for  they  are 
posted  on  a  large  variety  of  manufactured 
commodities. 

Trade  journals  and  magazines  have  spe- 
cial articles  describing  new  inventions  as 
they  come  out  and  later  advertise  them. 
One  can  find  these  articles  by  consulting 
such  as  Pool's  Index,  Reader's  Guide  to 
Periodical  Literature  and  The  Industrial 
Arts  Index,  which  can  be  found  in  public 
libraries.  Often  librarians  will  look  up  ref- 
erences and  sort  out  the  articles  if  you  will 
write  or  telephone  your  request  in  time. 
But  usually  it  is  best  for  one  to  go  over 
the  references  himself,  for  while  the  arti- 
cles may  not  directly  pertain  to  the  subject 
they  may  suggest  something  worth  while 
considering.  Strange  as  it  may  seem,  the 
best  part  of  some  papers  is  in  the  advertis- 
ing section.  By  taking  papers  going  to  the 
class  of  people  interested  in  your  article 
you  can  see  what  is  being  offered.  It  is 
well  to  look  over  several  different  papers, 
because  advertisers  do  not  confine  them- 
selves very  closely  and  often  try  the  dailies 
as  well  as  trade  journals.  A  good  paper 
for  general  interest  is  the  Saturday  Eve- 
ning Post;  for  office  supplies,  System;  for 
household  supplies,  The  Ladies  Home  Com- 
panion; for  agricultural  implements,  The 
Farm  Journal  or  The  Country  Gentleman ; 
for  tools,  Machinery ;  for  marine  supplies, 
The  Marine  Engineer;  for  power  plant 
equipment,  The  Electrical  World,  and  the 
Electrical  Experimenter,  for  what  the 
electrical  experimenter  and  "bug"  will  want. 
Nearly  every  public  library  has  all  of  these 
and  many  more  along  the  same  lines  on  its 
files.  But  if  one  desires  most  of  them  can 
be  obtained  from  newsstands. 


From  the  advertisers  many  circulars,  cat- 
alogs and  leaflets  can  be  had  for  the  ask- 
ing. In  some  libraries  there  is  a  file  of 
trade  catalogs  in  the  industrial  department 
that  may  be  profitably  consulted. 

Sometimes  going  to  all  of  this  trouble 
will  not  bring  to  light  the  fact  that  some 
one  has  taken  out  a  patent  on  this  very 
article  and  has  not  put  it  on  the  market — 
yet.  Hence  it  behooves  one  to  make  a  pat- 
ent search  or  have  one  made.  Patent  at- 
torneys will  make  the  search  from  a  draw- 
ing, model,  or  description  if  it  is  clear  to 
them,  for  a  nominal  fee.  But  it  is  usually 
more  satisfactory  for  one  to  make  the 
search  himself;  then  he  can  see  what  has 
been  done  and  the  looking  about  may  sug- 
gest something  new.  The  Patent  Office  Ga- 
zette is  on  file  in  public  libraries  and  in 
offices  of  many  patent  attorneys.  One  can 
go  thru  the  indexes  of  these,  get  the  num- 
bers and  read  the  short  description  given 
in  the  Gazette,  and  if  it  interests  him  send 
for  a  copy  of  the  original  patent.  These 
can  be  obtained  from  the  Commissioner  of 
Patents,  Washington,  D.  C,  for  five  cents 
each  in  coin  or  money  order  (no  stamps 
accepted).  If  one  decides  to  have  the 
search  made,  be  very  certain  that  the  attor- 
ney has  the  idea  right,  understands  how  it 
works,  and  sees  the  novelty  of  it.  He 
should  be  furnished  with  an  assembly  draw- 
ing, lettered  so  it  can  be  described,  clearly 
showing  how  it  works,  and  laying  special 
stress  on  the  novelty.  A  copy  of  the  one 
taken  to  the  notary  public  is  all  right. 

Some  may  think  this  is  carrying  the  re- 
search too  far,  but  after  an  inventor  has 
developed  an  idea  or  two  with  much  labo- 
rious study  and  a  fair  amount  of  money 
on  experimental  work  he  will  then  realize 
the  importance  of  looking  ahead  and  find- 
ing out  what  has  been  done  by  other  in- 
ventors and  not  do  the  same  thing  over. 
Looking  ahead  will  save  the  inventor  much 
annoyance  and  his  company  from  financial 
distress.  Many  Teslas  and  Edisons  are 
turned  into  insignificant  positions  because 
they  blundered  in  their  first  attempt  and 
lost  heart. 


[ysteir5^  of  Atsiiosplheriic  Electricity 
By  Rogers  D.  Rna§£i9  M.  A. 

(Continued  from  page  416) 


particles  the  water  vapor  has  condensed  as 
a  liquid,  forming  the  large  ions,  while 
about  others  it  has  only  condensed  as  a 
dense  atmosphere,  forming  the  intermedi- 
ate ions.  When  the  vapor  pressure  in  the 
air  increases,  the  dense  atmosphere  on  the 
intermediate  ions  may  change  to  a  liquid, 
as  in  Fig.  II,  and  thus  the  intermediate 
ions  become  large  ions  in  a  fraction  of 
time.  This  theory  is  not  at  all  conclusive 
but  it  fits  in  with  the  observed  facts  bet- 
ter than  any  other,  and  is  the  only  one 
which  explains  how  the  intermediate  ions 
may  suddenly  become  larger  and  more 
slowly  moving.  As  water  vapor  only  con- 
denses in  this  peculiar  way  on  rigid  sur- 
faces under  certain  conditions,  we  must 
assume  that  the  centers  of  the  intermediate 
and  larger  ions  are  different  from  the 
smaller  ones  usually  found  in  gases  and 
that  they  contain  some  small,  rigid  dust- 
like particle.  This  would  also  explain  why 
they  are  not  found  in  dust-free  gases  even 
tho  the  small  ions  are  present,  and  why 
they  are  commonly  found  in  the  air. 

HOW  ATMOSPHERIC  PARTICLES  ARE 
ELECTRIFIED. 

How  these  particles  become  electrified  is 
another  and  vital  question.  There  are  many 
possible  ways  in  which  the  phenomena  may 
be  accounted  for.    The  ultra-violet  light 


from  the  sun  is  a  very  powerful  ionizing 
agent,  having  the  power  to  detach  electrons 
from  the  molecules  of  the  air,  as  it  passes 
thru  the  air.  This  ultra-violet  light  is  par- 
ticularly strong  in  the  upper  and  thinner 
layers  of  the  atmosphere,  and  tho  the  air 
absorbs  a  great  many  of  these  waves  on 
account  of  their  shortness,  still  a  large 
number  reach  the  lower  levels  of  the  air. 
Some  more  visionary  theorists  claim  that 
ions  and  electrified  particles  are  actually 
carried  in  huge  streams  from  the  sun  to 
the  earth,  and  there  is  some  striking  evi- 
dence that  this  may  be  true  during  periods 
of  the  sun's  greatest  activity.  Friction  is 
a  great  producer  of  electric  charges,  as  is 
evidenced  by  the  action  of  the  well  known 
friction  static  machine,  and  it  is  highly 
probable  that  friction  of  the  air  and  dust 
particles  in  the  air  may  be  one  of  the  potent 
causes  of  the  electrification  of  the  air. 
Again  it  may  be  due  in  part  to  radio-active 
substances  in  the  earth's  surface  which  con- 
stantly give  off  electrified  particles  into  the 
air. 

The  mystery  of  the  electricity  in  the  air 
is  a  double  one  and  if  we  could  discover 
just  how  the  ions  are  produced  we  could 
more  easily  ascertain  just  what  they  con- 
sist of.  When  these  two  questions  are 
solved  we  may  be  in  a  position  to  harness 
the  "electricity  of  the  air"  to  our  own  use. 


Fit  Yourself^  Big  Job 

Don't  hesitate  any  longer.  There  is  a  greater 
demand  for  trained  men  now  than  ever  before 
—  greater  opportunities — -bigger  pay  —  more 
rapid  advancement.  It's  training  that  counts 
now — accurate  knowledge — a.  complete  grasp 
of  your  trade. 

f\      1     f      Practical  I)  1 

Drake  s  ***  books 

For  Home  Study 


Pave  the  way  to  the 
fat  pay  envelope. 
Written  in  non-tech- 
nical language  that 
any  man  can  grasp. 
Send  the  price  of  any 
book  listed  below.  We 
will  send  the  books 
postpaid  —  you  keep 
them  Ave  days — if  not 
entirely  satisfied  return 
the  books  and  your 
money  will  be  refunded 
in  full.  Order  direct 
from  this  page.  Use 
the  Coupon. 


Electrical  Books 

Electric    Motor    Control    Systems  and 

Methods.   Leatherette  $1.50 

Electrical  Tables  and  Engineering  Data. 

Leatherette    1.50 

Motion  Picture  Operation.    Leatherette..  1.50 

Alternating  Current.    Leatherette   1.50 

Wiring    Diagrams    and  Descriptions. 

Leatherette    1.50 

Armature  and  Magnet  Winding.  Leather- 
ette   1.50 

Modern  Electric  Illumination.  Leatherette  1.50 
Modern  Electrical  Construction.  Leather- 
ette   |.50 

Electricians'    Operating   and  Testing 

Manual.  Leatherette   1.50 

Drake's  Electrical  Dictionary.  Leatherette  1.50 
Electric  Motors,  D  and  A.    Leatherette..  1.50 
Electrical  Measurements  and  Meter  Test- 
ing.  Leatherette   1.50 

Drake's  Telephone  Handbook.  Leatherette  1.50 

Elementary   Electricity.    Cloth   1.25 

Electricity  Made  Simple.   Cloth   1.00 

Easy  Electrical  Experiments.  Cloth   1.00 

Operators'  Wireless  Telegraphy  and  Tel- 
ephone Handbook.    Cloth   1.00 

Telegraphy  Self  Taught.    Cloth   (.00 

Automobile  Books 

Automobile  Igni- 
tion. Leatherette, 
$2.00 

Brookes'  Automo- 
bile Handbook. 
Leatherette  .  $2.00 
Automobile  Start- 
ing and  Lighting. 
Leatherette  .  .$1.50 
Ford  Motor  Car, 
Truck  aiid  Tractor 
Attachments.  Cloth, 
$1.00 

Storage  Batteries. 

Cloth   $.50 

Ford  Motor  Car, 
Truck  and  Tractor 
Attachments. 
Leatherette  .  .$1.50 
Automobile  Catechism  and  Repair  Man- 
ual.   Leatherette   $1.25 

Gas  and  Oil  Engine  Handbook.    Cloth...  1.00 
Gas  and  Oil  Engine  Handbook.  Leather- 
ette   1.50 

The    Up-to-Date    Electro-Plating  Hand- 
book. Cloth   $1.00 

Sheet  Metal  Workers'  Manual.  Leather- 
ette   2.00 

Oxy-Acetylene  Welding  &  Cutting.  Cloth  1.00 
Brookes'    20th    Century    Machine  Shop 

Practice.  Cloth    1.00 

Brookes'    20th    Century    Machine  Shop 

Practice.  Leatherette    1.50 

Practical  Mechanical  Drawing  &  Machine 
Design.  Cloth    2.00 

Mail  the  Coupon  NOW 

Order  on  our  five  day  money  back  plan. 


FREDERICK  J.  DRAKE  &  CO., 
1009  Michigan  Ave.,  Chicago,  III. 

Enclosed  find  ($  ),  for  which  please 

send  me  prepaid  the  books  checked  in  this 
adv.  (or  list  attached).  It  is  agreed  that  I 
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Name   

Address   


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


474 


ELECTRICAL  EXPERIMENTER 


September,  1919 


Type  800 

Balanced  Variable 
C  o  n  d.  Supplied  in 
three  sizes.  Unmount- 
ed or  mounted  in 
nickeled  brass  case  for 
use  with  oil  or  other 
liquid  dielectrics 


Radio  Electrical  Apparatus 

Our  new  Bulletin  Y  offers  a  distinctive 
line  of  Radio  and  Laboratory  apparatus 
including  Transformers,  Spark  Gaps,  Os- 
cillation Transformers,  Variometers,  Vari- 
able Condensers,  etc.,  in  fact,  the  most 
complete  line  built  by  any  single  manufac- 
turer in  America. 

Bulletin  R  describes  the  Cambridge 
alternating    Current    Rectifier  for 

STORAGE  BATTERY  CHARGING 

Send  3c  stamp  for  both  bulletins 

CLAPP-EASTHAM  CO. 

131  Main  Street  Cambridge,  Mass. 

REMLER  RADIO  MFG.  CO. 
62  Post  Street      -      San  Francisco 

Pacific  Coast  Representatives 


TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


Used  the  world  over.    Insist  on  the  genuine,  built  by  its 
originators.    Substitutes  are  expensive,  irrespective  of  de- 
sign.   We  absolutely  guarantee  our  tuners  to  give  the  max- 
imum signal  volume.     Delicate  refinement,  uninterrupted 
service   and   high  class  workmanship 
unite  to  make  TRACO  tuners  the  stand- 
ard whereby  all  others  are  judged.  If 
your  Dealer  does  not 
handle  them,  order  direct 
from  us. 

LIBERTY  DETECTOR 
VALVES.  RADIO  AM- 
PLIFYING PHONES,  type 
used  by  the  UNITED 
STATES,  BRITISH  and 
FRENCH  GOVERN- 
MENTS, now  in  stock,  for 
sale. 


The  Famous  5A  and  5C  Models 

THE  RADIO  APPARATUS  CO., 


Send  stamps 
bulletins. 


for 


Pottstown,  Penna.,  U.  S.  A. 


SPECIAL 
SAIE! 


$1.00 

ONLY 


Postage 
extra. 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard    Rubber  Mouthpiece 


Ship.  Weight, 
2  lbs. 

Diameter, 
3  34  ins. 


We  have  on  . 
hand  2,000  I 
Carbon 
Grain  Trans- 
mitters as 
per  photo- 
graph. They 
are  first- 
class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain.     Order  one  or  more  today. 

THE  ELECTRO  IMPORTING  CO.,    231  Fulton  St.,  NEW  YORK 


You  Need  These  Remarkable  Books 


No.  5.  Wireless  Construction 
and  Installation  for  Beginners 

Describes  in  detail  with  working 
drawings  how  any  handy  boy  can 
make  his  own  apparatus  at  lowest 
possible  cost.  Describes  simpler 
and  cheaper  apparatus  than  No.  6 
Book.     73  pages — 67  illustrations. 

No.  6.  Experimental  Wireless 
Construction 

Explains  in  detail  with  working 

Price,  25  cents  each, 


drawings  how  to  build  wireless 
apparatus,  how  to  erect  the  aerial, 
connect  and  operate.  86  pages — 93 
illustrations. 

No.  3.     Lessons  in  Wireless 

Telegraphy 

Explains  in  detail  the  principles 
and  apparatus  for  wireless  from 
aerials  to  end  losses  and  Audions. 


COLE  &  MORGAN 


Postpaid,  Anywhere 

COLE  &  MORGAN,  Inc.,  Publishers,  P.  0.  Box  473  C.  H.  Sta.,  New  York  City 
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could  hardly  be  called  power  transmission, 
for  only  a  very  small  portion  of  the 
original  energy  eventually  reaches  its  des- 
tination in  any  case. 

Very  few  investigators  have  given  any 
thought  to  the  utilization  of  these  currents, 
for  great  power  distribution. 

Very  new  and  strange  phenomena  are 
apparent  when  these  currents  are  working. 
For  instance,  currents  can  be  induced  effi- 
ciently in  circuits  without  iron  as  a  mag- 
netic medicine.  Hysteresis  losses  are  prac- 
tically eliminated.  Without  iron  in  a  trans- 
former, it  would  be  lighter  for  a  given 
power  than  the  present  60  cycle  ones.  It 
would  be  more  compact,  thereby  reducing 
magnetic  leakage.  There  is  no  saturation 
point  to  consider  because  of  an  air  core. 
The  reactive  effect  of  a  few  turns  of  wire 
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The  Special  Type  of  "High  Frequency"  Induction  Fur- 
nace Required  for  Enabling  the  "Carbon  Free"  Melts  Is 
Here  Illustrated.  The  Tremendous  Concentration  of  Energy 
Produced  by  Inductive  Action  in  a  Comparatively  Small 
Volume  Makes  It  Necessary  to  Maintain  the  Inductor  Coll 
Cool  by  Artificial  Means.  To  Accomplish  This  Cooling  In  a 
Simple  and  Effective  Manner,  the  Material  Used  for 
Winding  the  Inductor  Coil  is  a  Thin  Walled  Flattened 
Copper  Tubing.  It  is  Flattened  and  Wound  Edgewise  to 
Obtain  the  Maximum  Possible  Number  of  Turns  to  the 
Inch.  A  Small  Flow  of  Water  Thru  This  Tubular  Coil 
Maintains  It  Always  at  the  Temperature  of  the  Tap  Water 
Used.  The  Melt.  Which  Is  Located  Within  the  Inductor 
Coil  and  Which  May  be  Only  V2  to  I  Inch  Less  In  Diameter 
than  the  inside  diameter  of  the  Coil,  May  be  Raised  to  a 
Temperature  of  2500°  or  2800°  C,  the  Coll  Remaining 
Under  20°  C. 

is  very  great;  but  a  small  condenser  will 
cause  resonance.  Therefore  the  power 
factor  can  be  easily  made  unity. 

Among  the  few  original  engineers  in 
this  field  of  high  frequency  A.  C.  power 
transmission  is  Prof.  Dr.  E.  F.  Northrup, 
who  was  assisted  by  the  writer  at  the 
Palmer  Physical  Laboratory,  Princeton 
University,  in  extensive  research  along 
these  lines.  With  these  currents,  it  was 
possible  to  get  results  never  before  ob- 
tained by  any  other  investigator. 

Advantages  of  High  Frequency  Transformers 

With  an  air  core  transformer,  having  a 
resistance  load,  more  efficient  results  were 
noticed  than  could  be  procured  with  trans- 
formers having  iron  for  a  core.  The  losses 
were  mostly  due  to  the  resistance  of  the 
conductors ;  but  they  were  very  small,  as 
the  circuits  were  of  large  cross-section. 
The  hysteresis  was  negligible,  due  to  the 
absence  of  iron.  Magnetic  leakage  was  re- 
duced to  a  minimum  because  the  coupling 
between  primary  and  secondary  was  close. 
The  capacity  was  10  kilowatts,  with  three 
turns  primary,  insulated  for  7,200  volts, 
and  one  turn  secondary,  reducing  to  2,400 
volts.  The  circuit  was  resonant ;  therefore 
the  power  factor  was  unity,  or  numer- 
ically 1. 

It  remained  for  Prof.  E.  F.  Northrup  to 
critically  study  these  currents  at  low  volt- 
age. He  found  they  could  be  confined  in 
a  mass  of  metal,  thereby  producing  a  ter- 
rific heat  in  a  very  simple  and  efficient 
manner. 
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The  present  day  development  in  wire- 
less has  been  to  raise  the  voltage  and  fre- 
quency, because  under  these  conditions 
maximum  radiation  of  energy  is  brought 
about. 

After  several  years  of  careful  experi- 
mentation, a  high  frequency,  electric  induc- 
tion furnace  was  produced  that  was  appli- 
cable for  the  production  of  heat  in  cither 
a  conductor  or  non-conductor.  Its  extreme 
simplicity,  owing  to  the  absence  of  iron 
and  a  few  turns  in  the  inductor  coil,  leads 
one  to  believe  that  along  these  lines  lay 
perfection  in  electrical  mechanics. 

At  present  there  is  in  actual  operation 
under  industrial  conditions  a  20  K.W.  fur- 
nace of  this  type.  It  is  used  for  studying 
glass  at  high  temperature  in  vacuum  or 
under  pressure. 

A  few  years  ago  applications  of  this  sort 
were  purely  imaginary. 

There  is  now  under  test  a  50  K.W.  unit. 
Most  all  tests  were  carried  on  with  the 
damped  oscillations  of  condenser  discharges 
up  to  50  K.W.,  but  the  undamped  oscilla- 
tions of  the  high  frequently  alternator  will 
be  used  for  greater  capacity. 

With  the  spark  method  for  producing 
these  currents,  a  two  phase  field  was  used, 
no  doubt  for  the  first  time.  Altho  nothing 
other  than  a  half  revolution  of  a  circular 
conductor  on  an  axis  in  this  field  was 
noticed,  the  writer  is  firmly  convinced  that, 
with  proper  apparatus  and  research,  an  in- 
duction motor  could  be  made  utilizing  these 
currents.  A  motor  of  this  sort  would  be 
WITHOUT  IRON  as  a  magnetic  medium 
and  therefore  extremely  light.  Proper  de- 
sign would  undoubtedly  make  it  efficient. 

High  frequency  lighting  has  already 
given  promise  to  be  eventually  the  means 
whereby  the  much  heralded  "cold  light" 
may  be  produced. 

The  fundamental  principles  involved  in 
producing  these  currents  has  been  firmly 
establisht  in  "wireless"  and  with  these 
methods,  slightly  changed,  it  is  possible  to 
investigate  a  brand  new  field  of  "endless 
wonders." 

In  the  last  decade  there  has  been  mar- 
velous advances  in  electricity ;  but  these 
have  only  paved  the  way  for  far  greater 
things. — Photos  courtesy  Pyrolectric  In- 
strument Co. 
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soluble  glass  as  it  is  called.  Into  most 
laundry  soaps  both  sodium  silicat  and 
sodium  carbonat  are  crutched,  as  a  filler 
to  soften  hard  water  and  to  give  addi- 
tional detergent  properties. 

Toilet  soap  is  made  either  by  melting 
raw  soap,  by  perfuming  an  odorless  soap, 
after  cutting  in  fine  shavings  and  drying, 
or  by  making  the  soap  directly  by  the  use 
of  pure  materials.  In  either  case  the  mass 
is  colored  by  metallic  oxids  or  anilin 
colors,  and  is  perfumed  by  the  use  of  es- 
sential oils,  and  is  then  prest  into  molds 
while  yet  fresh.  To  make  a  transparent 
soap  it  is  necessary  to  dissolve  an  ordinary 
soap  in  alcohol,  allow  the  insoluble  residue 
to  settle  out,  and  distill  the  alcoholic  solu- 
tion to  jelly.  This  may  then  be  prest  into 
molds  and  dried.  Another  method  quite 
frequently  utilized  is  to  make  a  cold  pro- 
cess soap,  with  coloring  matter  and  per- 
fume aded,  and  then  to  add  to  the  mass 
more  glycerin,  or  a  strong  sugar  solution, 
which  renders  it  still  more  transparent.  Soft 
soap  is  made  directly  by  the  use  of  potash 
lye,  or  by  the  use  of  soda  lye  and  consider- 
able water.  The  glycerin  and  the  excess  of 
lye,  if  any,  remain  in  the  soft  soap.  This  is 
used  in  fulling  or  shrinking  cloth  and  in 
other  manufacturing  operations,  probably 
on  account  of  the  excess  of  alkali  which  it 
contains.    The  salt  lye  which  is  drawn  off 
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from  the  kettle  in  which  soap  is  boiled  is 
used  for  the  manufacture  of  glycerin.  In 
this  process  the  soluble  soap  and  impuri- 
ties are  taken  out  by  chemical  treatment, 
and  mineral  salts  are  separated  by  evapora- 
tion and  crystallization.  The  purified  crude 
residue  containing  about  80  per  cent 
glycerin  is  distilled  with  steam  under  di- 
minished pressure. 

It  is  false  economy  to  use  a  cheap  soap, 
on  account  of  the  excess  of  alkali  which 
it  usually  contains,  it  injures  the  fabrics 
washed,  by  causing  the  fibers  to  disinte- 
grate and  readily  fall  apart.  There  is  a 
great  advantage  in  using  a  well  dried  soap, 
as  it  does  not  so  readily  become  soft  in  the 
water  and  therefore  does  not  wash  away  so 
quickly.  A  laundry  soap  will  lose  25  per 
cent  of  water  if  the  bars  are  piled  and 
allowed  to  remain  for  some  time  where 
they  are  freely  exposed  to  the  air.  Chev- 
reul  in  his  researches  on  soap  said  that  the 
cleaning  action  was  because  the  soap  was 
decomposed,  when  brought  into  contact 
with  the  water,  into  fatty  acid  and  alkali. 
The  impurities  are  set  free  by  the  alkali 
and  entangled  by  the  fat  acid  salts,  and 
thus  removed  with  the  lather.  Thus  it 
will  be  seen  that  vigorous  rubbing  is  not 
necessary  to  remove  the  dirt,  tho,  quite 
naturally,  it  aids  the  process. 

Ordinary  soaps  are  readily  soluble  in 
water,  but  if  the  water  is  hard  from  the 
presence  of  lime  or  similar  mineral  sub- 
stances, the  alkali  soap  is  decomposed  and 
an  insoluble  lime  soap  is  precipitated, 
thereby  forming  a  disagreeable  scum  on 
the  water.  Not  until  all  this  lime  is  thrown 
down  by  the  soap  will  the  lather  begin  to 
have  a  detergent  action.  On  account  of 
the  necessity  for  using  hard  soap  in  some 
localities  washing  soda  is  used  to  break  the 
water;  that  is  to  precipitat  the  lime  so 
that  less  soap  will  be  required.  In  order 
to  make  a  laundry  soap  fit  for  hard  water, 
sodium  carbonat  is  added  to  it  in  the 
crutching. 

Experiment  No.  1.  To  make  a  hard  soap, 
dissolve  in  a  medium-sized  beaker  15 
prams  of  caustic  soda  (in  stick  form)  in 
120  cc.  of  water,  and  pour  one-half  of  this 
into  a  porcelain  evaporating  dish  of  at  least 
500  cc.  capacity,  add  60  cc.  of  water  and  50 
grams  of  tallow.  Boil  this  solution  for 
three-quarters  of  an  hour,  carefully  re- 
placing, from  time  to  time,  the  water  that 
has  been  lost  by  evaporation ;  then  add 
the  remainder  of  the  solution  of  caustic 
soda  and  boil  for  at  least  an  hour  more. 
Water  should  be  added  as  before,  but  the 
volume  of  the  liquid  may  be  allowed  to  de- 
crease about  one-third.  Add  20  grams  of 
salt,  boil  for  a  few  minutes,  and  allow  the 
liquid  to  cool.  The  soap  will  rise  to  the 
top,  and  the  glycerin,  excess  of  lye,  and 
salt  will  remain  in  solution. 

Experiment  No.  2.  Slightly  acidify  the 
water  solution  separated  from  the  soap  in 
the  above  experiment  with  dilute  hydro- 
chloric acid.  If  any  fatty  acids  or  im- 
purities separate  out,  filter.  Pour  the 
solution  into  a  porcelain  evaporating 
dish,  and  evaporate  to  dryness  on  a  water 
bath.  Dissolve  the  residue  in  strong 
alcohol,  filter  or  decant  from  the  undis- 
solved crystals  of  salt,  and  evaporate  the 
alcohol.  The  slight  residue  will  be  sticky, 
and  give  the  sweet  taste  of  glycerin. 

Experiment  No.  3.  Cut  a  good  quality 
of  soap  into  shavings  and  mix  with  hot 
water  on  a  water  bath,  until  well  dis- 
solved. Add  dilute  sulfuric  acid  until 
the  solution  is  acid.  Note  that  if  the 
soap  is  filled,  the  sodium  carbonat  wall 
cause  an  effervescence  on,  adding  ,acid. 
Heat  on  the  water  bath  for  some  time 
or  boil  slowly,  and  the  fatty  acid  will 
separate,  forming  an  oily  layer  on  the 
top.  When  clear  this  may  be  separated 
from  the  water  by  pouring  on  a  wet  filter, 
and  the  sulfuric  acid  removed  by  washing 
on  the  filter  with  hot  water. 

Washing  soda,  is  often  used,  not  only 
to  soften  hard  water,  but  as  a  stronger 
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"Hang  Your  Own  Lighting  Fixtures" 

One  Light  Bracket  $1.05 — *  Light  Shower  $6.15 

Semi-Bowls  $5.83 — Plate  &  Ball  85c,  complete 
with  glassware.  Wired,  Fine  finishes.  Send  for 
Photos  complete  line. 

ERIE  FIXTURE  SUPPLY  CO. 
Sta.  c,  Erie,  Pa. 


iNgt°o  MOVING  PICTURE  BUSINESS 


Capital  Starts  You 

our  easy  payment  plan.  Begin 
now  and  get  your  share.   We  sell 
everything.   Write  today. 

k  Atlas  Moving  Picture  Co. 

^Ccpt.  SO  S38  S.  Ooartjoro  SLChlcsf* 


Chicago  Medical  School 


folly  accredited  offers 
DAY  AND  EVENING  COURSES 

leading  to  the  Decree  of  Doctor  of  Medicine  and 
Surgery.  Exceptional  opportunities  for  making 
way  through  school.  Regular  session  begins 
Oct.  6.  Matriculate  at  once.  For  full  informa- 
tion and  catalog,  address  REGISTRAR 
3832  RHODES  AVE.     Box  18  CHICAGO 


Electrical  Experimenter 

BOUND  VOLUME  No.6 

contains  twelve  numbers  of  the  "Elec- 
trical Experimenter"  magazine  May, 

1918,  to  April,  1919,  inclusive.  There 
are  984  pages,  2,110  complete  ar- 
ticles, 1,908  illustrations,  369  ques- 
tions and  answers.  Size,  12"  high; 
9"  wide;  2"  thick. 


$3 


oo 


add  postage  for  8  lbs. 
Positively  the  Greatest  Electrical  Book  bar- 
gain in  the  World.    We  ship  A  T  ONCE. 
Order  today  to  avoid  delay. 

EXPERIMENTER  PUBLISHING  COMPANY,  Inc. 

Book  Department 
233  Fulton  Street   -    New  York,  N.  Y. 

WE  HAVE  STILL  SOME  VOL- 
UMES NO.  5  (1917—1918)  LEFT, 
WHICH  WE  WILL  SHIP  AT  THE 
SAME  PRICE  $3  AS  LONG  AS 
THEY  LAST. 

(ADD  POSTAGE  FOR  8  LBS.) 
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ELECTRICAL  EXPERIMENTER 


477 


A  NEW  AND  EASY  WAY  TO  PAINT 

SIGNS  and  SHOW  CARDS 

OUR  PATTERNS  DO  THE  WORK 

No  experience  required.  Anyone  can  jiaint  ull  kinds  of 
siiins,  banners,  cards,  etc..  on  any  surface,  with  our  new 
and  easy  system  of  lettering.  Complete  outfit  containing 
eight  alphabets  of  letters,  assorted  styles  and  sizes  from 
two  to  twelve  inches  high,  also  four  sets  of  figures,  etc.. 
not  printed  but  life  size  patterns  cut  out  of  durable  tag 
board  which  can  be  used  over  and  over  again  lor  years, 
also  brushes,  colors  and  book  of  instructions.      t7  en 

Satisfaction  guaranteed.    PREPAID   "P  ' 

ACME  SALES  CO.,  Empire  BIdg.,  Denver,  Colo. 


■84''  Vulcan"  Ink  Pencils 

n-leakable 
erateprices 

'1.50 


The  ONLY  perfect,  non-leakabh 
a  intpencilsatmoderateprr 
Order 

today. 


Two 
Sizes — 
4%  and  5ta 
inohes.  Extra 
Size— 8  inches  (black 
only)  $1.75.  Your  name  in 
gold  inlay— $.35.  FREE — Lib 
oral  supply  of  ink  with  retail  order3. 
Agents  wanted.  Big  profits. 
1.  R.|ULLRICH  &  CO.,  27  Thames  St.  New  York 


MATHEMATICS  MADE  EASY 

The    Arcascope — the    Combination  Triangle 
with  a  Brain — will  multiply,   divide,  figure 
percentage  and  proportion,  solve  all  problem8 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  RULES.    Used   at   Columbia  University, 
West  Point,  U.  S.  Aeronautic  Schools,  etc.    Only  85 
cents  Postpaid.   Order  today  before  you  forget. 
Dept.  J,       L.  J.  LEISHMAN  CO..       Ogden,  Utah 


UMAKEM 


Airplane  Worltchest,  containing  aircraft  work  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  $10  00. 
Other  UmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE,  Inc. 
No.  2  UmakeM  Building.  127  Fifth  Avenue,  New  York 


How  to  Get  Rid  of  Moles 


A  simple,  safe  home  treatment — 15 
vears'  success  in  my  practice. 
Moles  (also  BIG  growths)  Dry  Up. 

Ask  for  Free  Booklet  of  Full  Particulars 

WM.  DAVIS,  M.D. 

4 1 40  State  Street    Perth  Amboy,  N.J. 


MUSIC  TAUGHT  FREE 


Boo  can  iwcu 

1  TIUuaa 

In  Your  Home,  write  today  ior  our  ouotuei,.  xi  Lent, 
how  to  learn  to  play  Piano,  Organ,  Violin,  Mandolin, 
Guitar,   Banjo,  etc.    Beginners  or  advanced  pupils. 

American  School  of  Music,  57  Lakeside  BIdg.,  Chicago 


CLEARTONE  PHONOGRAPHS 

$4.00  to  $200.00  Retail 

Needles  45c  per  thousand  in  lots  of  500,000 
Motors  $1.35  to  $14.75  each.  Tone  Arms  and 
Eeproducers  $1.30  to  $5.75  per  set.  Main 
Springs  20c  to  90c  each.  Records.  Needles, 
Sapphire  Points  and  Parts  at  reasonable 
prices. 

Write  for  our  84  page  catalogue,  the  only  one 
of  its  kind  in  America,  illustrating  33  differ- 
ent styles  of  Talking  Machines  and  over 
different  Phonographic  parts. 

LUCKY   13  PHONOGRAPH  COMPA 
Export  Dept.  46U  E.  12th  St..  N.  Y.,  U.S.A. 


iffer-  j 

/;Jh  "1 


WOULD  YOU  KNOW  WHAT  TO  DO? 

TO  HAVE  YOUR  WISHES  COME  TRUE? 

TO  BE  HAPPY  AND  SUCCESSFUL? 

TO  FEEL  THE  THRILL  OF  NEW  POWERS? 

TO  HAVE  A  WINNING  PERSONALITY? 
Our  system  of  Personal  Development  has  shown  thousands. 
It  can  show  YOU.    First  lesson  in  SUCCESS,  and  your 
Personality  Sketch  for  10c  and  birthdate. 

THOMSON-HE Y WOOD  CO. 
Dept.  350.  Chronicle  BIdg.,  San  Francisco.  Cal. 

Comics,  Cartoons,  Commer- 
cial, Newspaper  and  Maga- 
zine illustrating.  Pastel, 
Crayon  portraits.  Poster 

and  Fashions    Earn  Big  Money. 

Taught  by  Mail  or  LocalClasses. 

Write  for  illustrated  booklet, 
terms  and  list  of  successful  pupils 

I3A  Flatiron  BIdg..  N.  Y. 


ASSOCIATED  ART  STUDIOS. 


"BOW  LEGS  and  KNOCK. 
KNEES"  UNSIGHTLY 

Send  for  booklet  showing  photos  of  men 
with  and  without  THE  PERFECT  LEG 
FORMS. 

PERFECT  SALES  CO. 

140  N  Mayfield  Ave.,  Dept.  50  Chicago,  III. 


Be  FREE  From 

A  M  M  E  R  I 


nG 


Home   Exercise   Course.     Results   GUARANTEED  or 

NO  PAY.    Write  for  full  particulars. 
Sutherland  Course.  Educational  BIdg.,  70-5th  Ave.,  N.  Y. 


washing  agent  than  soap.  This  is  a  much 
better  material  than  most  of  the  so-called 
washing  powders  on  the  market.  It 
should  always  be  dissolved  in  a  bottle  or 
other  vessel,  and  used  as  a  solution  in 
the  quantities  necessary.  An  excess  dis- 
integrates the  fabrics,  or  rots  the  goods. 
Sometimes  the  washing  powders  or  liquids 
on  the  market  contain  in  addition  to  the 
washing  soda,  a  little  soap  or  ammonium 
carbonat  or  a  small  per  cent  of  borax, 
but  they  are  much  more  expensive  than 
the  common  washing  soda,  and  no  more 
efficient. 

Experiment  No.  4.  To  test  a  washing 
powder  for  sodium  carbonat,  put  a  little 
of  it  in  a  test  tube  and  add  a  few  drops 
of  hydrochloric  acid.  If  there  is  a  brisk 
effervescence  it  will  indicate  the  presence 
of  a  carbonat,  and  if  the  gas  that  is  given 
off  colors  the  Bunsen  burner  flame  yellow, 
it  is  an  indication  of  the  presence  of 
sodium.  Bluing_ 

Bluing  is  the  process  resorted  to  in  the 
laundry  to  overcome  the  slight  yellow 
color  of  the  clothes,  and  for  the  same  pur- 
pose in  the  bleacheries  where  new  goods 
are  finished.  Indigo  was  one  of  the  sub- 
stances most  commonly  used  some  years 
ago.  It  was  known  to  the  ancient  Egyp- 
tians as  a  dye  and  to  the  Romans  as  a 
pigment.  The  method  of  using  it  for 
bluing,  as  it  is  insoluble  in  water,  is  to 
tie  up  a  lump  in  a  cloth,  and  when  soaked 
in  water  the  finely  divided  precipitat 
which  is  in  suspension  will  give  a  blue  color 
to  the  water,  and  to  the  clothes,  which  are 
to  be  immersed  in  it. 

Prussian  blue  (Ferric  Ferrocyanid)  is 
also  used  for  bluing.  It  is  insoluble  in 
water  and  in  mineral  acids,  but  is  decom- 
posed by  alkalies  and  dissolved  by  oxalic 
acid.  It  is  generally  used  as  a  solution 
or  liquid  blue,  but  this  imparts  to  the 
goods  a  greenish-blue  color.  On  account 
of  the  ease  with  which  it  is  decomposed 
by  the  alkalies,  there  is  danger  that  iron 
rust  will  be  deposited  on  the  goods  if  this 
form  of  blue  is  used. 

Experiment  No.  5.  Make  Prussian 
blue  by  the  action  of  Ferric  Chlorid  upon 
potassium  ferrocyanid  in  the  presence  of 
a  few  drops  of  hydrochloric  acid.  Treat 
this  blue  precipitat  with  an  excess  of 
sodium  hydroxid,  and  heat  to  boiling. 
Notice  the  reddish  brown  precipitat  of 
ferric  hydrat. 

Experiment  No.  6.  Make  some  Prus- 
sian blue  as  in  the  previous  experiment, 
and  add  to  the  precipitat,  in  the  test  tube, 
a  few  crystals  of  oxalic  acid,  and  warm 
the  mixture.  Notice  the  intense  blue  solu- 
tion obtained   (liquid  Blue). 

Ultramarin  is  an  interesting  artificial 
compound  which  is  put  upon  the  market 
in  the  shape  of  small  bluing  balls.  It  is 
similar  to  the  native  mineral  called  Lapis 
Lazuli,  and  is  a  double  silicat  of  sodium 
and  aluminum  containing  sulfur.  Like 
indigo,  it  is  insoluble  in  water  and  is 
simply  held  in  suspension  in  the  liquid. 
There  is  a  difficulty  in  preventing  the 
formation  of  blue  spots  and  streaks  with 
the  solid  blue.  This  blue  is  extensively 
used  for  coloring  wall  paper  and  for 
bluing  white  sugar. 

Experiment  No.  7.  To.  show  the  pres- 
ence of  sulfur  in  ultramarin  place  a  part 
of  a  bluing  ball  in  water  in  a  test  tube, 
and  add  to  it  enough  hydrochloric  acid  to 
make  the  solution  acid.  Notice  the  odor  of 
escaping  gas  when  the  solution  is  warmed, 
and  test  it  for  hydrogen  sulfid  by  holding 
above  the  mouth  a  piece  of  paper  pre- 
viously dipt  in  lead  acetat  solution.  The 
paper  will  turn  black  on  account  of  the 
formation  of  lead  sulfid. 

Anilin  colors  made  from  coal  tar  are 
the  basis  of  most  of  the  liquid  blues  upon 
the  market  at  the  present  time.  The 
soluble  blues  from  this  source  are  very 
numerous,  and  they  are  probably  as  satis- 
factory as  anything  for  this  purpose. 
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Louis©  Bowles. 
Epworth,  Va. , 
writes :  Re- 
ceived my 
teacher's  cer- 
tificate. I  high- 
ly recommend 
your  school  and 
wouldn't  take 
anythingforthe 
help  it  nasgtv* 


Music  no  longer  difficult! 
New  plan  makes  it  easy  to 
learn  by  home  study.  Posi- 
tivelyeasierthnn  with  pri- 
vate teacher.  Faster  pro- 
gress. You  will  be  able  to 
play  your  favorite  instru- 
ment in  a  few  short 
months!  More  than  200.- 
000  men,  women  and  chil- 
dren have  learned  by  our 
method.  You,  too,  can 
learn  in  your  spare  time. 
We  guarantee  it. 

Lessons  FREE 

Wewintto  hoToone  pupil  in  each 
locality  at  once  to  help  advertise 
our  home  study  method, 
ahorttime. therefore,  we  ol 
marvelous  lessons  FREE. 
charge  Is  for  pontage  and  sheet 
music  which  is  small.  Beginners 
or  advanced  pupils.    Writs  for 
amaziDg-  free  book  giving  all  the 
facts  and  particulars.    Send  a 
postal  today  I 

U.  S.  SCHOOL  OF  MUSIC 

1339  Brunswick  BIdg.,  N.Y.C, 


H.  S.  Wbltt- 
mack.  New 
York,wrItes:'*I 
compliment  you 
on  your  won- 
derful system. 
Did  not  know 
one  note  from 
another,  but  In 
a  short  time 
have  mastered 
the  piano  and 
am  now 
posing1  r 


Pitts . 

Macon.  Ga., 
writes:  "Have 
completed  your 
courseon  violin. 
Now  have  15 
'  students." 


Learn  to  Draw 
at  Home 

Illustrators,  Cartoonists,  Commercial  Artists  earn 
big  money.  $25  to  $100  a  week  and  more.  Learn  at 
home  in  spare  time  under  personal  direction  of 
Will  H.  Chandlee,  famous  newspaper,  magazine, 
advertising  artist  of  35  years'  successful  experience. 

BE  AN 


ARTIST  omnium. mi 

Delightful,    fascinating  profession.  ^ 
Wonderful  new  home-study  meth-  ^ 
od  makes  drawing  eaay!  Send^V 
coupon  or  postal  today  for  spe  «^ 
cial  offer  of  complete  Artist's  <v 
Outfit  FREE  to  new  students.  ^ 


FREE  COUPON 

WASHINGTON 
SCHOOL  OF  ART. 

Inc. 


Write  for  handsome  book,  «^  1437  H  St.,  N.W 
"How  to  Become  an  Artist."  w«hinntnn  r 


Don't  delay-write  or  send  Washington,  D.  C. 

coupon  at  once.   Address  ^>  c    .  ... 

O1    Send    me    particulars  of 

Washington  School  ^  FBEH  ARTIST'S  OUTFIT 
wasmngton  ocnooi         offer  and  Free  Book  „How 

of  Art,  inc.        ^>    t0  Become  an  Artist." 

i437H.st,N.w.^AS::;;:::;:;;:;;;;;;;:;;:: 

Washington,  D.  C.  .^city  state  


3wing  4  in.,  11  in,  between  centers,  17  in. 
total  length.  Shippingweight  131bs.  Bed 
of  lathe  is  machined.    vVorkmanship  first- 
class.    Equipped  with  wood  turning  chuck.  . 
Can  be  fitted  with  3  in.  face  plate  and  drill  chuck  as  - 
special  equipment.   Order  one  today.   Price  $5.00  cash  1 

<,rlhr.  SYFHER  MFQ.  CO.,  DEPT.  C         TOLEDO, OHIO \ 


Learn  WATCH  REPAIRING 


You  can  learn  by  our  modern  and  orig- 
inal system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a  shop.  You 

can  earn  money  white  learning  and  secure  a 
well  paying-  position  or  start  In  business  after 
completing  our  course  of  instruction.  Good 
watch  repairers  are  always  In  demand  and  earn 
from  $20  to  $35  per  week.  For  particulars 
apply  to  the 

Milwaukee  School  of  Watchmaking       166  Mason  St.,  Milwaukee,  Wis. 
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VIOLET  RAYS 

STARTLING  NEW  ELECTRICAL  TREATMENT 

For  Health,  Energy,  Beauty 

You  can  now  try  the  wonderful  new  Violetta — Violet  Ray  Machine — 10  days  free  in 
your  own  home.  Give  yourself  daily  treatments — at  less  than  1  cent  per  treatment.  Rid 
yourself  of  headaches,  catarrh,  constipation,  lumbago,  insomnia,  nervousness.  Relieve 
your  pain  from  neuritis,  rheumatism,  indigestion,  neuralgia.  Give  yourself  beauty  treat- 
ments— remove  eczema,  pimples,  blackheads,  obesity.  Make  your  body  a  human  dynamo 
of  energy  and  make  your  skin  fine  in  texture  and  free  from  blemishes  or  sallowness. 
Double  your  strength,  sharpen  your  appetite,  soothe  your  nerves,  beautify  your  com- 
plexion.  Try  Violetta  10  days  free. 

VIOLETTA— NOT  A  VIBRA  TOR 

The  Violetta  does  not  shock  or  pain.  It  does  not  bind  the  muscles.  It  is  not  a 
vibrator.  The  Violetta  soothes  or  stimulates,  sending  the  magic  healing  power  of  electricity 
through  every  cell,  tissue,  and  organ  of  the  body.  Electricity  in  its  highest  remedial 
form.  Wonderful  and  painless  even  to  infants.  No  other  form  of  electricity  for  home 
use  is  so  amazing  in  its  results. 

10  DAYS'  FREE  TRIAL  0™ 

You  can  try  the  Violetta  in  your  own  home  on  our  to  days'  trial  plan.  Not  one  cent 
do  you  have  to  pay  if  you  are  not  pleased.  Why  suffer  from  physical  ailments  or  from 
the  handicap  of  a  sallow,  pimply,  imperfect  skin  when  you  can  try  this  wonderful  treat- 
ment in  your  home  without  risk.    The  Violetta  is  used  by  thousands  of  physicians  and 

drugless  healers  as  well  as  by  such  prominent 
beauty  specialists  as  E.  Burnham,  Chicago,  Yvette 
Parlors  in  eighteen  cities,  and  hundreds  of  others. 
Every  jjenny  you  pay  returned  instantly  if  you  are 
not  pleased  with  the  Violetta  after  io  days'  trial. 
Write  for  book  describing  Violetta  Outfits  and 
amazing  results  of  Violet  Ray  treatments. 

«^«r  I  wfore  BOOK  FREE 

<$*/f /  Hi  ^\        \  <H         Just   si  nd  your  name  on  a  post  card  or  use  the 

coupon  below  for  convenience.  We  want  you  to 
know  what  physicians  drugless  healers,  sanitariums, 
beauty  specialists  and  individual  owners  say  about 
Violet  Ray  treatments  with  the  Violetta.  We  want 
you  to  know  how  it  removes  pain  as  if  by  magic — 
how  it  clarifies  the  skin  almost  over  night — why  it 
^     is  painless,  harmless,  even  to  infants. 

BLEADON-DUN  CO.  Dept.  2H.   \         MAIL  COUPON  OR  POSTAL 

326  West  Madison  Street,  Chicago,  111.  ^ 

We  will  tell  you  about  our  10  days'  trial  plan 
Please  send  me  your  free  book  and  10  and  prove  to  you  that  no  other  machine  ever 

days'  trial  offer  on  the  Violetta  Violet  made  is  in  the  Violetta  class.     The  only 

Ray  Machine.     This  incurs  no  obligation  self-contained  Violet  Ray  Machine  on  the 

on  your  part.  market.     Sold   direct  to   you  or  through 

your  electrical  dealer.    Write  today  for 
Name  free  book  and  trial  offer. 

%  BLEADON-DUN  COMPANY, 

Address   Dept.  2H. 

%      326  West  Madison  St.,  Chicago,  111. 
City  State   ^ 


Try  the  Violetta  in  Your 
Own  Home  For 
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What  Physicians  and  Users  Say 

Trixie  Friganza,  well  known  actress  says  "Cheer- 
fully will  I  add  my  praise  for  Violetta.  It's  the 
best  'pain  chaser*  and  'soother'  I've  had  the 
good  fortune  to  find.  Ifs  WONDERFUL,  It 
cured  my  brother  of  neuritis.  As  for  myself  I  use 
it  for  facial  treatments  and  general  massage.  I 
cannot  say  too  much  for  it." 

Dr.  Bert  H.  Rice,  of  Vinton,  Iowa,  says:  "I  have 
good  results  with  the  Violetta  High  Frequency 
Instrument  in  all  cases  of  neuralgia.  Almost  in- 
itant  relief  in  Facial  Neuralgia." 


L.  Allen,  D.C.,  205  Boone  National  Building, 
Boone,  Iowa,  says:    "I  have  had  very  good  results 


K. 


uoone,  lowa,  says:  x  nave  iidu  vcijf  guuu  icsuil; 
with  the  application  of  High  Frequency  Current  in 
cases  of  Paralysis,  Rheumatism  and  Neuritis,  and 
think  it  a  great  help  in  drugless  healing." 
Dr.  Daniels,  Lisbon,  North  Dakota,  says:  "Have 
used  the  VIOLETTA  in  such  cases  as  Goitre, 
Bronchitis,  Pluerisy,  Neuritis,  Neuralgia  and  Lum- 
bago, and  find  it  very  beneficial.  In  fact,  I  would 
not  be  without  it  in  my  office." 
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the  card  is  turning  thru  180  degrees  the 
image  remains  if  the  speed  of  the  card  is 
sufficiently  high.  The  image  of  the  reverse 
side  strikes  the  retina  while  the  image  of 
first  side  is  still  on  it,  and  hence  BOTH 
objects  appear  to  be  in  view.  This  is  the 
fundamental  principle  of  the  motion  picture. 

Figure  (4)  is  another  example  of  an 
illusion  due  to  persistence  of  vision.  A 
black  star  is  drawn  on  a  blank  card.  If 
the  card  is  placed  on  the  forefinger  and 
spun  around,  the  star  will  disappear  and 
TWO  circles  will  appear  as  in  B,  the  inner 
one  black  and  the  outer  one  gray.  As  the 
card  is  spun  around  the  image  of  the  points 
of  the  star  and  the  image  of  the  white  card 
between  the  points  strike  the  eye  in  rapid 
succession,  so  that  due  to  persistence  of 
vision,  both  black  and  white  are  seen  and 
the  result  is  the  gray  circle  or  mixed  shade. 
Since  the  center  of  the  star  is  all  black,  the 
center  circle  is  black. 

Even  tho  money  is  not  of  much  use  to 
many  of  us  now,  the  following  interesting 


device  for  "Making  Money"  provides  a  fit- 
ting conclusion  to  any  performance.  A 
small  miniature  clothes  wringer  is  brought 
forth.  A  piece  of  paper  is  cut  to  the  size  of 
a  dollar  bill.  The  paper  is  inserted  in  the 
wringer,  the  handle  is  turned  and  a  brand 
new,  crisp  dollar  bill  comes  out  from  the 
other  side !  This  may  be  repeated  indefinitely 
(provided  the  performer  is  a  multi-million- 
aire). Figure  (5)  tells  the  secret.  The  two 
rollers  are  not  two  distinct  rollers,  but  are 
made  of  a  continuous  piece  of  goods  wound 
as  in  B.  Beforehand  the  performer  has 
wound  some  dollar  bills  into  one  of  the 
rollers  and  then  on  performing  the  "stunt" 
places  the  paper  in  the  other  roller.  As  he 
winds  the  paper  into  one  roller,  the  dollar 
bill  is  unwound  from  the  other  roller.  If 
the  apparatus  is  well  made  and  carefully 
put  together,  a  great  deal  of  fun  can  be 
gotten  from  it  without  the  modus  operandi 
of  the  illusion  being  discovered. 

(To  be  continued) 


Diploma  Awarded  to  the   Electrical   Experimenter  by  the   United   States  Govern 
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"I  Can  Succeed! 


•'What  other  men  have  done  with  the 
help  of  the  International  Correspondence 
Schools,  I  can  do.  If  the  I.  C.  S.  have 
raised  the  salaries  of  other  men,  they  can 
raise  mine.  If  they  have  helped  others 
to  advance,  they  can  help  me.  To  me, 
I.  C.  S.  means  'I  CAN  SUCCEED.'  " 

Make  up  your  mind  right  now  that  not 
another  day  shall  pass  until  you  have 
made  your  start  toward  success. 

For  28  years  men  in  offices,  stores, 
shops,  factories,  mines,  railroads — every- 
where— have  been  winning  promotion 
and  increased  salaries  through  the  I.  C.  S. 
More  than  100,000  men  and  women  are 
getting  ready  right  now  with  I.  C.  S.  help 
tor  the  bigger  jobs  ahead. 

Ho  matter  where  you  live,  the  I.  C.  S.  will  come  to 
you.  No  matter  what  your  handicaps,  or  how  small 
your  means,  we  have  a  plan  to  meet  your  circum- 
stances. No  matter  what  career  you  may  choose, 
some  one  of  the  280  I.  C.  S.  Courses  will  surely  suit 
your  needs. 

When  everything  has  been  made  easy  for  you— 
when  one  hour  a  day  spent  with  the  I.  C.  S.  in  the 
quiet  of  your  own  home  will  bring  you  a  bigger 
income,  more  comforts,  more  pleasures,  all  that 
success  means— can  you  let  another  single  price- 
less hour  of  spare  time  go  to  waste?  Make  your 
start  right  now!  This  is  all  we  ask:  Without  cost, 
without  obligating  yourself  in  any  way,  put  it  up 
to  us  to  prove  how  we  can  help  you.  Just  mark 
end  mail  this  coupon, 

«■■•»■— —  —  —0  TEAR  OUT  Him  —  —  —  —  i 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

*<        BOX    6201,  SCRANTON,  PA. 
Explain,  without  obligating  me,  how  I  can  qualify  for  tha> 
position,  or  In  the  subject,  before  which  1  mark  X* 
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E.  I.  Co.'s  High  Grade  Radio-Instruments 

FOR  SCHOOLS  AND  LABORATORIES 
AT  REASONABLE  PRICES 

Arc  for  Generating  Undamped  Waves  for 
Radio  Telephonic  &  Telegraphic  Transmission 

These  instruments  are  the  acme  of  perfection  in  Radio  Transmission.  The  latest  and  best 
developments  in  Radio  during  the  Great  War  are  embodied  in  this  apparatus.  Educational  Institu- 
tions and  Laboratories  can  now  procure  the  most  modern  Radio  equipment  at  a  reasonable  cost. 
The  undamped  Wave  Generator  illustrated  is  exceptionally  well  constructed  of  heavy  aluminum. 
The  Arc  chamber  is  flanged  in  order  to  offer  the  greatest  cooling  surface.  The  Arc  takes  place 
across  two  solid  special  Tungsten  electrodes  which  have  been  found  particularly  efficient  for  this 
work.  The  electrodes  are  fully  adjustable,  permitting  very  precise  adjustment  of  the  emitted 
oscillatory  currents. 

No.  7710 — Yz  K.W.  Sustained  Wave  Generator,  as  illustrated,  operates  on  110  V  D.C.  Size  6%  x  6%  x  8%. 
Slapping  weight,  35  lbs.;  price  $50.00 


No.  7710 


This  complete  Radiophone  Transmitter  is  unquestion- 
ably one  of  the  finest  pieces  of  Radio  apparatus  ever 
placed  on  the  market.  A  Radiophone  might  have  been 
sold  heretofore;  but  it  was  felt  that  in  justice  to  the 
purchaser,  no  instrument  of  this  nature  should  be  sold 
unless  it  were  possible  to  obtain  efficient  results  there- 
from. This  transmitter  is  the  result  of  great  effort 
expended  in  the  design  of  a  Radiophone  set  which  should  meet  all  requirements  as  to 
practicability  and  compactness  combined  with  highest  efficiency.  It  includes  all  apparatus 
necessary  for  transmission.  The  Arc  is  similar  to  the  one  illustrated  elsewhere  on  this  page. 
No.  7711 — Complete  Sustained  Wave  Radiophone  and  Telegraph  Transmitter,  inclosed  in  a  beautifully 
finished  cabinet;  size  14%  x  9  x  l'2.y2" ',  weight  50  pounds;  as  illustrated;  price  $150.00 


The  Short  Wave  Regenera- 
tive receiving  cabinet  shown 
is  built  in  accordance  with  the 
most  modern  methods  of  re- 
ception. In  work  with  oscil- 
lating audions  it  is  necessary 
that  all  losses  be  diminuated 
as  it  was  found  that  tuning 
should  preferably  be  done 
with  inductance  alone,  with- 
out using  variable  condensers. 

This  Receiving  set  will  be 
found  fully  up  to  the  mark  in  comparison  with 
the  highest  priced  set  on  the  market  to-day,  yet 
its  cost  is  well  within  the  reach  of  all. 

No.  7712 — Regenerative  Receiving  Cabinet  set,  as  illustrated; 

price  . 


No.  7712 


The  Vacuum  Tube 
Socket  illustrated 
was  designed  to  be 
used  by  those  who 
are  desirous  of  as- 
sembling their  own 
vacuum  controls  and 
who  need  a  good 
socket  to  hold  the 
bulbs.  It  is  well  de- 
signed, durable  and 
reasonably  priced. 


size  16%  x  7%  x  8" 


;  weight  25  pounds ; 
 $50.00 


No.  7715 


No.  7715 — Vacuum  Tube  Socket;  2V4  x  2% 

x  1%";  weight  1  pound;  price  $1.50 

This  Tube  socket  is  adaptable  for  both  re- 
ceiving and  transmitting  tubes. 


The  Two  Step  Amplifier  illustrated  is  undoubtedly  one  of  the  finest  instruments  offered  to 
the  experimenter.    It  is  an  example  of  unsurpassedly  efficient  apparatus  combined  with 


exceptional  mechanical  skill  in  its  design  and 
construction.  Two  Vacuum  Tube  sockets  are 
mounted  within  the  cabinet  which  also  contains 
the  two  amplifying  audio-frequency  transform- 
ers which  were  especially  designed  for  this  in- 
strument. It  is  of  great  consistance  in  amplify- 
ing live  and  radio  telephone  currents. 
The  telephones  are  plugged  in  any  of  three 
jacks  mounted  on  the  panel,  permitting  the 
use  of  either  one  or  two  steps  of  the  amplifier 
or  simply  cutting  the  amplifier  out  entirely. 
No.  7713 — Two  Step  Amplifier,  as  illustrated;  size 
7%  x  ~Vi  x  8";  weight  7  pounds;  price  $55.00 


0  • 


.  9    Q  9 


J- 


No.  7713 


The  Vacuum  Tube  Control  Cabinet  is  one  of  the  essen- 
tial instruments  of  the  modern  radio  station.  The 
Vacuum  Tube  holder,  filament,  rheostat,  grid  con- 
denser and  grid  leak  are  mounted  within  the  cabinet,  the  only  part  on  the  exterior  being  the  rheostat 
control  knob  and  dial.  The  construction  throughout  is  on  the  same  high  level  of  excellence  with  the 
other  instruments  illustrated  on  this  page. 

No.  7714 — Vacuum  Tube  Control  Cabinet,  as  illustrated;  size  6  x  7%  x  6%;  weight  5  pounds; 
price  $25.00 

No  Tubes  furnished  by  us  with  these  instruments. 

THE  ELECTRO  IMPORTING  CO. 


No.  7714 


MANUFACTURERS 

231     FULTON  STREET 

SEE   OUR   FULL   PACE  "AD 


N  .  Y 

ON   FACE  392 
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The  disadvantages  of  this  system  of  dis- 
tribution of  cards  are  numerous,  the  great- 
est one  being  that  while  one  agent  may  en- 
tirely fill  his  cards,  another  may  not,  and 
thus  there  will  be  vacancies  in  spite  of  a 
heavy  demand  at  some  other  window. 
Added  to  this  there  is  a  good  deal  of  time 
wasted  while  the  ticket  agent  is  trying  to 
get  in  touch  with  some  other  agent  who 
has  a  berth  open,  not  to  mention  your  good 
time  and  patience  wasted  while  waiting  for 
him  to  get  the  desired  information. 

But  this  new  system  which  has  been  in- 
stalled in  the  Grand  Central  Terminal  ob- 
viates all  this.  All  the  time  and  energy 
that  were  formerly  wasted  are  now  saved 
by  the  creation  of  one  central  telephonic 
distributing  system,  which  has  been  in- 
stalled on  the  second  floor  of  this  railroad 
terminal  and  known  as  the  Pullman  Dis- 
tributing Office.  It  is  kept  open  all  night 
long,  and  in  it  are  maintained  all  the  rec- 
ords and  diagrams  of  every  parlor  and 
sleeping  car  operating  out  of  the  terminal. 

Altogether  this  office  takes  care  of  the 
seventeen  groups  of  ticket  offices  spread 
over  New  York  City,  Weehawken,  and 
Yonkers. 

This  whole  system  was  built  especially  to 
order  for  this  railroad  company,  the  idea 
being  the  outcome  of  a  long  and  exhaustive 
study  of  the  problem  by  Mr.  Neil  Mooney 
and  Mr.  Devlin,  of  New  York  City. 

The  equipment  proper  consists  of  a  dis- 
tributing board  18  feet  long,  3^  feet  wide 
and  2y2  feet  high.  For  its  whole  length 
this  is  surmounted  by  a  rack  containing 
pigeonholes  which  accommodate  190  sets 
of  diagrams.  This  distributing  board  is 
built  in  three  sections,  with  four  operators 
to  a  section,  each  operator  being  assigned 
a  certain  set  of  trains.  On  the  table  in 
front  of  her  is  a  set  of  signal  lights,  and 
she  is  equipt  with  head  'phones  and  a 
mouthpiece  as  shown  in  the  illustration. 

In  all  of  the  seventeen  groups  of  ticket 
offices  taken  care  of  a  duplicate  set  of  but- 
tons is  given  to  each  ticket  agent.  ( Sec 
illustration.)  He  is  also  furnished  with  a 
key  showing  which  operators  are  taking 
care  of  certain  trains.  By  this  method  the 
agent  in  Yonkers  or  at  any  of  the  other 
stations  presses  a  button,  and  instantly  a 
light  flashes  before  an  operator  in  the  dis- 
tributing room,  who  answers  "All  right", 
— then  the  conversation  runs  like  this : 

TICKET  SELLER: 
"25. 

"Chicago. 

"Thursday,   April  10th. 
"Lower." 

PULLMAN  CLERK,  at  Distributing  Board: 

"All  right." 
TICKET  SELLER: 

"1776"   (meaning  railroad  ticket  number). 
PULLMAN  CLERK: 

"Lower  12. 

"Car  42. 

"25. 

"Chicago. 

"Thursday,  April  10th. 
"1776." 

TICKET   SELLER   (repeats)  : 
"Lower  12. 
"Car  42. 
"25. 

"Chicago. 

"Thursday,  April  10th. 
"1776." 

Translated  into  good  English  language 
this  means  that  a  lower  berth  is  desired  on 
train  No.  25,  the  20th  Century  Limited,  on 
Thursday,  April  10th,  New  York  to  Chi- 
cago. This  formula  reduces  conversation 
to  a  minimum,  and  is  very  strictly  adhered 
to.    No  girl  is  given  "another  chance". 

At  one  side  of  the  room  are  several 
desks  which  take  care  of  nothing  but  tele- 
graphic requests  for  reservations.  Nearly 
a  thousand  requests  per  day  are  received, 


and  it  is  easily  seen  that  this  forms  no  small 
part  of  the  day's  work. 

Because  of  this  concentration  of  distribu- 
tion space  may  be  sold  until  two  minutes 
before  the  train  leaves,  when  the  diagrams 
are  sent  by  special  messenger  from  the  dis- 
tribution office  to  the  conductor  of  the 
train. 

There  is  one  more  feature  that  deserves 
mention,  and  that  is  the  entire  absence  of 
all  bells.  All  the  signals  and  calls  are 
made  by  different  colored  lights.  The  only 
time  a  bell  rings  is  when  one  of  the  dif- 
ferent circuits  opens,  or  a  fuse  blows,  in 
which  case  an  expert  electrician  is  imme- 
diately set  on  the  job,  and  the  trouble  is 
fixed  up  very  quickly. 

Possibly  a  word  as  to  the  operators  them- 
selves would  not  be  amiss.  They  are  all 
well  educated  girls,  some  of  them  from  col- 
lege, a  number  of  them  having  husbands 
in  the  American  Expeditionary  Force.  The 
majority  of  them  have  been  chief  operators 
at  some  other  exchange,  and  all  of  them 
have  exceptional  "speaking"  voices."  The 
head  of  that  department,  Mr.  Devlin,  was 
very  careful  to  make  clear  the  difference 
between  the  "speaking"  and  the  "talking" 
or  "telephone"  voice.  A  beginner  there  is 
paid  $87.50  per  month,  and  the  more  ex- 
perienced operators  get  $125.  In  return 
the  company  demands  a  most  rigid  disci- 
pline while  on  duty,  but  at  the  same  time 
everything  is  made  as  pleasant  as  possible 
for  the  girls.  On  the  floor  above  is  a  big 
rest  room  fitted  up  with  easy  chairs  and 
sofas,  where  the  girls  may  go  whenever 
they  feel  sick  or  faint. 

Taken  all  together,  the  New  York  Cen- 
tral Railroad  is  doing  its  best  to  present  to 
the  long  suffering  public  a  good  and  effi- 
cient method  of  coping  with  the  Pullman 
proposition,  and  they  feel  that  their  present 
method  is  nearly  100  per  cent  efficient. — 
Photos  courtesy  Nczv  York  Central  Lines. 
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each  consisting  of  flat  zinc  strips  15/16  in. 
wide  by  24  in.  long,  bent  in  the  form  of  a 
letter  "M."  The  maker  points  out  that  these 
zinc  anodes  present  to  the  material  con- 
tained in  the  cell  a  surface  of  around  90  sq. 
in.,  as  against  42  sq.  in.  in  a  round  design. 
It  is  therefore  claimed  that  the  density  of 
current  per  square  inch  is  greatly  reduced 
with  an  increase  of  life  of  the  cell  that  is  of 
great  practical  importance. 

The  common  positive  electrode  can  be 
used  with  either  negative  electrode  sepa- 
rately or  together  by  joining  the  two  nega- 
tive electrodes  by  a  connection.  This  is  the 
way  the  battery  is  furnished.  Either  half 
of  the  battery  will  give  \l/2  volts,  so  that 
when  only  one-half  the  cell  is  used,  the  re- 
maining half  is  kept  fresh.  The  battery 
measures  \%  in.  by  3  in.  by  6  in.,  and 
weighs  2  lbs.  2  oz.  The  outside  case  is 
waterproof  and  non-conducting.  On  test 
it  is  claimed  the  battery  has  shown  a 
voltage  of  1.5  to  1.55  and  on  short  circuit  a 
current  of  35  amperes. 


Sent  up  by  Italian  scientists,  a  balloon 
carrying  recording  instruments  reached  an 
altitude  of  23  miles  and  found  the  lowest 
temperature,  70  below  zero,  12  miles  from 
the  earth's  surface. 


This  ia  the  day  of  drugless  heal  in  p  I  In  Chiropractic 
—treatment  of  disease  byspinal  adjustment— Science 
has  made  a  forward  step.  Look  at  the  newspapers 
and  magazines — note  the  trend  toward  the  principles 
of  drugless  healing,  especially  Chiropractic. 

Yoo  can  now  become  a  Doctor  of  Chiropractic 
through  home  study  during  spare  time!  We  teach 
you  thoroughly  either  by  mail  or  in  class.  You  can 
know  independence  and  position  1  Makes  no  differ- 
ence where  you  live  or  what  you  do — you  should  be 
able  to  qualify  for  this  great  profession.  Some  of 
our  graduates  report  that  they 

Earn  $3,000  or  More  a  Year 

Dr.  M.  D.  Moore,  Ky.,  writes  of  having1 17  patients 
in  one  day  at  $2  each.  Dr.  L.  H.  Roche  New  Jersey, 
$5,650  a  year.  Dr.  A.  H.  Morrow,  of  Illinois,  reports 
earni  ng  $22  a  day.  We  could  name  many  other  Chiro- 
practors who  are  making  good  incomes.  See  the  facts 
in  our  Free  Book.  It'sonly  a  question  of  preparation 
on  your  part,  to  enter  a  profession  that  is  paying 
others  $3,000  to  $5,000  or  more  a  year.  Think  what  it 
would  mean  to  you  to  earn  such  an  income  and  to  be 
your  own  boss  with  your  own  hours.  Ibn't  this  the 
kind  of  life  you  are  desirous  of  leading?  Well,  it  is 
now  within  your  reach.  Truly  this  is  a  chance  for  you! 


22  CHARTS  FREE 


$  1 5  Set  of  8  Anatomical  Charts 
and  $16.50  Set  of  Nerve 
and  Pain  Area  Charts 


Yes,  free  to  you  with- 
out a  cent,  now  or  later. 
As  an  inducement  to  se- 
curequick  action, wewill 
give  absolutely  free,  our 
big,  72-page  book;  a  $15 
set  of  eight  Anatomical 
Charts,  beautifullylitho- 
graphed  in  lifelike  col- 
ors, and  also  a  complete 
set  of  colored  Nerve  and 
Pain  Areaand  Concussion 
Charts,  regular  value, 
$16.60. 


Our  Lessons  Teach  You 
How  to  Make  Spinal 
Adjustments  for  the 
Speedy  Relief  of 
Headache  Neuralgia 
Indigestion  Neuritis 


Lumbago 
Epilepsy 
Pleurisy 
Constipation 
Rheumatism 


Asthma,  etc. 


Catarrh 
Fevers 
Jaundice 
Dyspepsia 
Paralysis 


Learn  At  Home  In  SpareTime 

We  train  you  by  mul.  You  can  learn  at  home  in 
your  spare  time.  You  receive  the  personal  instruction 
of  men  who  are  prominent  in  this  great  profession. 
Give  us  a  portion  of  your  spare  time,  and  we  will 
quickly  train  you  to  become  a  Doctor  of  Chiropractic, 
ready  to  step  out  and  take  your  position  of  prestige 
in  the  world. 

Mail  Coupon  NOW!  fc£S7,.£S 

that  you  don't  like— work  that  doesn't  fit  with  your 
ambition?  Here's  the  chance  you've  been  looking  for 
—  the  opportunity  your  ambition  has  sought!  Mail 
coupon  today  and  see  the  success  that  may  be  yours 
as  a  Doctor  of  Chiropractic.   Don't  delay. 

I—  AMERICAN  UNIVERSITY  — | 

Manierre  Bldg,    Dept. 550       Chicago,  III. 

Without  coBt  or  obligation,  send  me  by  mail,  post- 
paid, vour  new  illustrated  72-page  book,  and  your 
Free  Charts  Offer. 
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Qfe  OLIVER  Oil- Gas  Burner 


makes  any  stove  or  range  a  gas  Btove. 
No  coal  or  wood.  Cooks  and  bakes 
better.  No  fires  to  etart.  You  regu- 
late flame.  Savea  money,  work,  dirt. 
Burns  coal -oil  (kerosene).  Simple, 
safe,  easily  ratio  or  taken  out.  No 
damage  to  stove.  Lasts  a  lifetime. 
Thousands  of  delighted  users.  In  use 
seven  years  Write  us  for  FREE 
literature  telling  how  2  sals,  kerosene 
equals  97  lbs.  coal.   Agents  Wanted. 

Oliver  Oil-Gas  Burner  &  Machine  Co. 

1343  N.  7th  St..     St.  Louis.  Mo. 


Make  Y>ur  Sfove  A  Gas  Stove 


You  can  be  quickly  cured,  if  you 

STAMMER 


ySend  10  cents  coin  or  stamps  for70-page  book  on  Stam- 
mering and  Stuttering,  "lb  Cause  and  Cure."  It  tells  how  I 
cured  myself  after  stammering  for  20  years. 
Benjamin  H.  Booue,  758  Bogue  Building,  Indianapolis 
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StBlK^I^^— ^  Wireless  Course 

^■fe^W^y  "          j  I  The  most    comprehensive    Wireless  Course 

/jfj^W  Vt^^^^     r           ...    -                    '   ^*^S?===!_  ever  printed.     Contains   160  pages,  350  il- 

IJ*  #  ^><^^(«=3!  ^^^^^SS^S^^^n  lustrations.     Size  of  book  6  3/4"x  I  0".  Very 

^HflSE    ^RRmM^^^^^V  fin°  Hexible  c'otn  cover. 

F^M  I  * ^-^T.'  '               kJTZ;  lall            TSSlKlaS  FREE  with  a  year's  subscription. 

Add  5c  for  postage 

scc*>iZ2/^'  - ^^VHfflinRS    v /J03  iiiiiiiiiiiiiiiiimiii"iiiiiiii'ii'ii»'ii'''"'',,"||ii||||,"|ii,m 

/;  ^^^^^^^^^^Hd^^^^g  OFFER  No.  2 

A    -  .  I  Experimental 

<j$W$:   A     ;S^;SS:pr(J    ^BL  f    Electricity  Course 

v  ^V^V.^P ^"^^    fy)*  ^^V.  TW\s   masterpiece   contains  160 

^     '• /- ^^=s3§^P^^^^^          *i/  [pages,    400    illustrations.  Size 

P^Sbv,  *fo>*         '^S^Ss.  of  book  5"x9".     Printed  on  ex- 

7/  fyAj ,  taV  /I7  "'^^^^s.  I  tra  tnin  PaPer»  so  book  can  be 
'fyfr *  slipped     into    pocket.  Hand- 

"V^o     7/0/} 'SW  Ta>    /  1  some  flexible  cloth  cover. 

10f(.                                  /  ?  FREE  with  a  year's  subscription.  Add  5c  postage 

^HSP^'  OFFER  No.  3 

^Qe\  £t7^  ^VV.  I    How  to  Make  Wireless  _ 

JrW5'    °«  <»  %  >  *»>\  I       Sending  Apparatus  I 

Vo      <^.%vY>    ')\  By  20  Radio  Experts 

X  \  /2.^V  ^    How  to  Make  Wireless  I 

0>X\   9_  m  Receiving  Apparatus 

^JU  By  20  Radio  Constiuctors 

^fe^  >  These    books    are    by  | 

"-^0*^   ftvwfy  ^'  w  |  far    the    most    successful  | 

w''  fV  J?m$k  '*%•  ^  wireless    books     on     the  \ 

,,.  f  <■?         If  Jjk0Q&?  \  i  market.      Size    of    each  § 

WSm'  // nwev&W^         ><\  >r  I  book  5 "x7",  well  bound  on  | 

\  /f^^y  I  good  book  paper.   Covers  I 

\^^^V^P^^kfP(r  'n  two  co'ors-     We  real'y 

^  ^/.///A^^^^^^^^^^^^^^T  t  cannot  praise  these  books  f 

^^^'cA^W^^^ol^^^f  I  too   highly.      Each   book  § 

l*r\£\f  \vWvQ^y/  I  contains    1 00    pages  and  i 

._T^Cr.  ^  from    88    to    90    illustra-  [ 

^  |  tions.       BOTH   _  books  | 

t  \  '/  |  FREE  with  a  year's  sub-  | 

|  scription.         Add  5c  for  pcB^age  I 

This  is  a  very  limited  offer.    It  may  be  withdrawn  at  any  time,  due  to  the  tremendous  cost  of 
paper,  which  IS  JUST  DOUBLE  WHAT  IT  WAS  ONE  YEAR  AGO.    We  have  only  a  limited 
supply  of  these  fine  books  on  hand;  after  they  are  gone  we  cannot  reprint  the  books  until  con- 
ditions become  normal  again.    Now  is  your  chance. 
The  publishers  of  this  journal  have  earned  an  enviable  reputation  of  giving  more  than  I  00 
cents'  worth  for  each  dollar  spent  with  them.     Profit  by  this  liberal  opportunity  NOW; 
it  may  never  be  made  again. 

HERE'S  THE  OFFER 

^\^K®Hk         Subscribe  to  the  ELECTRICAL  EXPERIMENTER  for  one  year,  at  the  regular  subscrip- 
9_l9         r      \  ^SHe  Jm^.         tion  price  of  $2.00  per  year   (Canada,   foreign  and  N.  Y.  C.  $2.50)  and  we  will  send 
\    \  ^flHH&Sra.  you  either  books  shown  in  one  of  the  above  offers.     If  you  subscribe  for  two  years, 

Gentlemen:  \, ^tHBB8HH8§Sk         two  offers  will  be  given,  etc. 

jnyaSsubscrip-  ^^^^S^B^Mk  ^  you  are  a  subscriber  at  present  take  advantage  of  this  wonderful  opportunity 

tion   to  the     ^    \  ^^^SSEEsB^  anyway.     If  you  do,  we  will  extend  your  present  subscription. 
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DRAWING 
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A  TeH-tele  S^uilbinnisiiriinie  Net 


(Continued  from  page  406) 


holding  the  net  sets  in  motion  the  signaling 
alarm  devices  provided  by  the  inventor. 

The  anchoring  devices  at  each  end  of  the 
net  each  comprise  a  buoy  in  the  form  of  a 
cylindrical  body  or  tube  containing  an  air 
chamber  and  ballast  at  the  lower  end.  The 
lower  end  of  the  buoy  is  connected  with  a 
number  of  chains  having  weights  or  anchors 
at  their  lower  extremities,  and  all  of  which 
may  be  adjusted  and  set  to  maintain  the  net 
or  nets  at  the  usual  depths  traveled  by  sub- 
marines. A  series  of  nets  can  be  arranged 
at  various  levels  so  as  to  form  an  effective 
barrier  wherever  required.  The  buoys  re- 
main in  their  original  position,  even  if  the 
net  is  detached  by  the  submarine,  and  can 
be  used  for  replacing  another  net. 

Each  buoy  carries  a  float  chamber  having 
a  dependent  stem  extending  into  a  chamber 
at  the  upper  end  of  the  main  buoy,  and  on 
this  stem  is  placed  a  spool  carrying  a  cable. 
When  the  net  is  pulled  away  from  the 
anchoring  devices,  a  set  of  catches  disen- 
gage the  spools  so  that  the  floats  rise  to  the 
surface  of  the  water  and  are  carried  along 
by  the  net.  The  float  will  thus  serve  to 
indicate  that  the  net  has  been  torn  away 
from  its  anchorage  by  a  submarine  en- 
meshed therein,  and  moreover  indicate  the 
position  of  the  sub-sea  raider.  At  the  same 
time  a  set  of  marker  floats  rise  from  the 
buoys  to  indicate  their  position. 

In  order  to  detect  a  submarine  that  has 
enmeshed  with  the  net  during  the  night,  the 
float  devices  have  suitable  illuminating 
means  which  are  easily  set  into  operation 
by  electric  current.  The  float  chamber  con- 
tains a  storage  battery  or  other  source  of 


current  connected  in  circuit  with  lamps 
adapted  to  be  illuminated  when  the  circuit 
is  closed,  by  a  special  time-clock  device  con- 
nected with  the  release  mechanism  of  the 
buoys.  At  the  same  time  that  the  signal 
lamp  circuit  is  closed  in  the  floats,  by  means 
of  the  time-clock  arrangement,  an  aerial 
bomb  or  rocket  is  projected  into  the  air  as 
shown  in  the  accompanying  illustration,  this 
bomb  being  arranged  in  a  barrel  having  at 
its  lower  end  a  charge  of  explosives,  which 
is  ignited  by  a  spark  plug  connected  up  with 
an  electric  battery  and  spark  coil  circuit 
within  the  float.  The  bomb  is  fitted  with  a 
fuse,  which  will  cause  it  to  be  exploded  when 
it  reaches  a  certain  height.  A  red  light  or 
flare  may  be  produced  on  the  floats  when 
the  bomb  is  projected.  For  this  purpose  a 
charge  of  red  light  or  other  signal  powder 
is  arranged  in  a  compartment  within  the 
float  chamber. 


ELECTRIC  SHIP  WELDING 
SUPERIOR. 

The  displacement  of  riveting  by  electric 
welding  in  ship  construction  is  being  con- 
sidered in  English  insurance  circles,  with 
regard  to  possible  reduction  in  rates.  It 
is  claimed  that  welded  plates  stand  the  im- 
pact test  as  well  as  riveted  plates,  but 
underwriters  require  further  information 
on  the  question  of  the  results  of  stranding 
and  collision.  The  cost  of  electric  welding 
is  stated  to  be  much  below  that  of  riveting, 
and  if  similar  insurance  rates  may  be  se- 
cured will  undoubtedly  supplant  riveting  to 
a  arreat  extent. 
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(Continued  from  page  415) 


A  number  of  voltage  regulators  have  been 
developed,  but  of  these  only  two — the  buck- 
ing-winding system  and  the  third-brush 
system — have  been  generally  used.  To  these 
has  been  recently  added  a  third,  the  Cam- 
Regulator  System. 

This  system  is  very  different  from  the 
usual  systems  both  in  principle  and  in  op- 
erating characteristics.  Some  of  the  chief 
advantages  claimed  for  it  are  as  follows : 
The  voltage  is  held  more  nearly  constant 
than  is  the  case  with  the  other  systems. 
Ideal  battery-charging  conditions  are  pro- 
vided, since  the  amount  of  current  de- 
livered to  the  battery  is  large  when  the 
battery  is  discharged,  and  small  when  the 
battery  is  full.  The  battery  is  not  neces- 
sary to  the  proper  operation  of  regulator. 
Hence,  in  an  emergency  the  generator 
can  be  operated  with  the  battery  dis- 
connected, and  in  some  cases  the  battery 
can  be  dispensed  with  altogether. 

The  generator  for  this  system  is  of  the 
simple  shiintfield  type,  and  voltage  regula- 
tion is  effected  by  inserting  resistance  in  the 
field  circuit.  This  principle  is  the  same  as 
that  employed  in  ordinary  power-generator 
service,  but  the  method  of  application  is 
quite  different. 

In  power  service  the  voltage  of  a  genera- 
tor is  kept  constant  by  increasing  or  de- 
creasing the  amount  of  resistance  in  series 
with  the  shunt  field  as  the  voltage  tends  to 
rise  or  fall.  With  the  cam-regulator,  how- 
ever, a  fixt  amount  of  resistance  is  always 
used  but  the  voltage  is  regulated  by  varying 
the  length  of  time  during  which  this  resist- 
ance is  in  the  field  circuit.  How  this  is  ac- 
complisht  can  be  best  understood  by  re- 
ferring to  the  diagram  of  the  cam-regulator. 

This  device  consists  of  four  main  parts— 
a  magnet  coil  and  core,  a  set  of  contacts,  a 
cam  mounted  on  the  generator  shaft,  and  a 
resister.    The  resister  is  so  connected  that  it 


is  short-circuited  when  the  contacts  are 
closed,  and  in  series  with  the  shunt  field  of 
the  generator  when  the  contacts  are  open. 
The  arm  carrying  the  lower  contact  rests  on 
the  cam  and  is  moved  up  and  down  with 
every  revolution  of  the  generator  shaft. 
The  upper  contact  is  mounted  on  a  pivoted 
arm,  and  when  the  generator  is  not  in  op- 
eration, it  is  prest  against  the  lower  contact 
by  a  spring  finger. 

With  the  engine  running  at  low  speed,  as 
in  starting,  the  contacts  are  together  and 
the  resistance  short-circuited.  When,  how- 
ever, an  increase  in  the  engine  speed  brings 
the  voltage  of  the  generator  up  to  the  op- 
erating point  (7  volts),  then  the  magnet 
comes  into  play. 

The  coil  of  this  magnet  is  connected  across 
the  brushes  of  the  generator,  and  when  the 
voltage  rises  above  7  volts,  it  has  sufficient 
strength  to  draw  the  upper  contact  away 
from  the  lower,  thus  inserting  the  resist- 
ance in  series  with  the  generator  field.  Im- 
mediately the  voltage  starts  to  fall,  and  the 
magnet  drops  the  upper  contact,  closing  the 
points  and  cutting  out  the  resistance.  This 
increases  the  voltage  again,  and  the  magnet 
picks  up  the  contact,  only  to  drop  it  imme- 
diately afterwards.  Since  the  strength  of 
the  magnet's  pull  depends  upon  the  voltage 
of  the  generator,  the  higher  the  voltage  the 
longer  the  upper  contact  will  be  held,  and 
the  fewer  will  be  the  number  of  closings  per 
minute.  This  is  equivalent  to  an  increase 
in  the  amount  of  resistance. 

The  operation  of  opening  and  closing  the 
contacts  takes  place  so  rapidly  that  the  eye 
can  not  follow  it,  nor  can  the  variations  in 
voltage  be  noted  on  a  voltmeter.  In  prac- 
tice the  regulator  is  adjusted  to  hold  the 
voltage  at  approximately  7  volts  at  all  op- 
erating speeds  and  under  normal  loads. 
— Photo  courtesy  W  cstinqhouse  Elec  & 
Mfg.  Co. 
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Vou  can  get  this  big  pay  too.  All  you  need  is  the 
new  1919  edition  of  theCyclopedia  of  Drawing  and 
a  little  of  your  spare  time  The  cost  is  only  7  cents 
a  day.  and  we  give  a  year's  consulting  service  free. 
See  the  FREE  examination  offer  below. 


Cyclopedia  of 
DRAWING 

4  big:  volufnes  each  6J£x8^  in  .  bound  in  gen- 
uine American  Morocco  and  trimmed  in  gold 
1678  pages  and  more  than  1000  illustrations 
plates,  diagrams  and  blue  prints. 


The  only  books  that  thoroughly  cover 
Mechanical,  Structural  and  Architectural  Drafting 
in  a  non-technical  way.  You  don't  have  to  know 
anything  about  the  subject  to  understand  them. 
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same  way— $2.00  each  month. 
Remember  you  don't  take  any  chances.  The  rislc  is  all 
ours  and  the  benefits  will  all  be  yours— Send  the 
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Violin,  Hawaiian  Guitar 
Ukulele,  Guitar,  Mandolin,  Cornet  or  Banjo 

Wonderful  new  system  of  teaching  note  music  by  mail.  To  first 
pupils  in  each  locality,  we'll  give  a  $20  superb  Violin.  Mandolin, 
Ukulele,  Guitar,  Hawaiian  Guitar,  Cornet  or  Banjo  absolutely  free. 
Very  small  charge  for  lessons  onlyexpense.  We  guarantee  success 
or  no  charge.  Complete  outfit  free.  Write  at  once — no  obligation. 

SLINGEBLAND  SCHOOL  OF  MUSIC.  Dept.  422,   CHICAGO,  ILL. 
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Automobile  Accessories. 


Battery  Charging  Pays  Big  Profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms.  Hobart 
Brothers,  Troy,  Ohio.   

Fords  run  34  miles  per  gallon  with  our  1919 
carburetors.  Use  cheapest  gasoline  or  half 
kerosene.  Start  easy  any  weather.  Increased 
power.  Styles  for  all  motors.  Runs  slow  high 
gear.  Attach  yourself.  Big  profits  for  agents. 
Money  back  guarantee,  30  days'  trial.  Air-Fric- 
tion Carburetor  Co.,  270  Madison  St.,  Dayton,  O. 

Auto  Motors  and  Supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air  cooled  motors,  $40  each 
and  up.  Bosch  Magnetos,  $15  each  and  up. 
Presto  Tanks,  $5.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second-hand 
auto  accessories.  Johnston,  West  End,  Pitts- 
burgh, Pa. 

Attention!  Device  for  carrying  curtains  in  top 
of  auto;  complete  directions;  easily  attached. 
Send  $.35.  No  stamps.  Johnston,  9  Rutherford, 
Binghamton,  N.  Y. 
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Agents  Wanted. 


Beginners.  Complete  "Mail  Order  System." 
C,  Box  1005,  Atlantic  City. 

10  to  $25  a  day  profit.  Biggest  summer  seller. 
Concentrated  fruit  drinks.  Just  add  water.  De- 
licious drink  in  a  jiffy.  Six  popular  flavors. 
Bestever  Products  Co.,  2426- SE-9,  Polk  St., 
Chicago. 

Insyde  Tyres,  inner  armor  for  automobile  tires, 
double  mileage  and  prevent  punctures  and  blow- 
out. Ouickly  applied.  Costs  little.  Demand 
tremendous.  Profits  unlimited.  Details  free. 
American  Automobile  Accessories  Co.,  Dept.  54, 
Cincinnati,  O. 

Agents.  Big  returns,  fast  office  sellers;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore.  M.l.  

Signs  for  store  and  office  windows.  $50  a  week 
easily  made.  Chicago  Sign  System,  G  326  River 
St.,  Chicago. 

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.     Gunmetal  Co.,  Ave.  D,  Decatur.  111. 

Wonderful  Chance — Men's  shirts  and  furnish- 
ings at  wholesale  rates,  or  make  $10  daily  start- 
ing real  business.  Goodell  Co.,  Duratex  Bldg., 
New  York. 

We  may  have  it.  Money  getter.  Sample  25 
cents.    Box  802,  Baltimore,  Md. 
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Patents  for  Sale. 


Wireless  apparatus  patent  for  sale.  High  merit. 
Information,  pictures,  address  Mr.  Teele,  139 
Genessee   St.,  Buffalo,   N.  Y. 

MlwnriininiMimiiiimimimiiiiiiiiiiiiinw 


Scenery  for  Hire. 


Collapsible  Scenery  for  all  plays.  Decorations. 
Amelia   Grain,  Philadelphia. 

imrnmimiimimimiininiii™ 


Old  Money  Wanted. 


We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  10c.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  110,  Le  Roy,  N.  Y. 
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Salesmen  Wanted. 

Salesmen — Commercial  Travelers  and  City 
Salesmen,  no  ptevious  experience  necessary; 
trained  men  earn  from  $200  to  $1000  monthly; 
prepare  now  by  mail  for  the  "big  paying  jobs." 
Write  for  free  book  and  special  offer  today.  In- 
terstate Commercial  Institute,  1133  Broadway, 
New  York. 


Postcards. 


Five  Prettiest  Women  Cards,  hand  colored, 
25c.  Chas.  Durso,  Dept.  41,  25  Mulberry  St., 
New  York  City. 

Rare  Real  Photos:  Bathing  beauties,  models, 
the  kind  you  want.  Sample,  dime.  Write.  Ar- 
tiste, Auburn,  Ind. 


News  Correspondents. 


Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 


Jacobus  Advertising  Service 

SALES  COMPELLING  LITERATURE 


1073  Sanford  Aye. 


lrvington,  N.  J. 


July  17,  1919 

Electrical  Experimenter, 
N.  Y.  City. 

Attention.  Mr.  DeMott 

Gentlemen  : — Herewith  two  small 
ads.  for  next  issue  of  your  two  maga- 
zines. We  also  expect  one  along  in 
a  day  or  so  from  a  Cartoon  School 
out  in  Pennsylvania,  but  he  is  making 
a  drawing  for  same  and  no  doubt  this 
is  what  is  delaying  it.  As  soon  as 
we  receive  it  we  will  rush  it  right 
over  to  you. 

Your  magazines  are  pulling  good 
for  us  and  it  all  seems  to  be  a  good 
class  of  trade,  which  indicates  your 
readers  are  wide  awake  and  answer 
ads. 

Very  truly  yours, 

H.  JACOBUS. 


II 

Cameras,  Supplies — Photo  Developing. 

Clean,  Neat,  Perfect  Kodak  Finishing  at  the 

lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich 

For  15c  we  will  develop  and  furnish  prints 
from  one,  six  or  eight  exposure  film  or  enlarge- 
ment 8x10,  your  favorite  negative,  20c  to  show 
quality  and  service.  Associated  Photo  Company, 
Sta.  A  12,  Cincinnati,  Ohio. 

Roll  Film  Developed,  6c.  Prints,  2c  up.  Send  for 
price  list.  The  Blad  Photo  System,  Wareham, 
Mass. 

Mail  us  15c  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives  any 
size  and  15c  for  six  prints.  Or  send  35c  for  one 
8x10  mounted  enlargement.  Prompt,  perfect 
service.  Roanoke  Photo  Finishing  Co.,  255  Bell 
Ave.,  Roanoke,  Va. 


Exchange  Ads. 


Exchange,  Buy,  Sell.  Wireless,  electrical 
goods,  etc.  Large  list  6c.  State  what  you  have 
and  want.    Zehrbach,  Box  250,  Hiram,  O. 

Wanted  Tribune  light  car  or  parts.  State  low- 
est cash  price  and  full  particulars.  Van  Deurs, 
325  Beta  Place,  Glendale,  L.  I.  

Photographs  wanted  of  Autolite  and  Hoyt 
(Gray-Davis)  automobile  Ammeters.  Also  speed- 
ometers. Will  pay  $1.00  each.  Write  Victor  Todd, 
Rainbow  Lake,  New  York. 

Amateurs!  Complete  Audiotron  regenerative 
cabinet,  $18.50.  Write  for  photo  and  particulars. 
H.  Springfels,  70  E.  Utica  St.,  Buffalo,  N.  Y. 

Let's  swap!  What'ye  got?  What  d'ye  want? 
Free  Advertising.  Three  months,  dime.  Swap 
Bulletin,  Wayne  Congress,  Detroit. 

Sell— Gilbert's  $10  Electrical  Set.  Tank  devel- 
oping  outfit.  Fine  condition.  Write.  James 
Raiford,  Route  r,  Bessemer,  Alabama. 

2-$4.00  3-slide  tuning  Coils,  sell  for  $2.50  each. 
i-Murdock  Loose  Coupler,  cost  $8.00,  sell  for 
$5.00.  Instruments  used  only  2  months.  Pre- 
paid. Sidney  Kronengold,  5508 — 5th  Ave.,  Brook- 
lyn,  N.  Y.  

For  Sale — DeForest  audion  on  panel,  Oscillation 
Transformer  and  sending,  receiving  switch,  $8. 
Also  I.C.S.  Electric  Lighting  Course,  $20.  Stamp 
for  particulars.     Eldred  Hall.  Solvay,  N.  Y. 

Sell;  Curtiss  3-ft.  Biplane,  $8.50.  Guaranteed 
to  fly.  Complete  arc  light,  $8.00.  Send  for  pho- 
tos.     Merlin   F.  Harrod,  New  London,  O 

5000  Meter  Coupler  and  other  instruments  for 
sale.  Write  quick.  Ritchey  Hume,  University, 
Mississippi. 

For  Sale — Transmitting  set,  including  2"  coil, 
helix,  condenser  key  and  gap,  $15.00.  Also  Knapp 
dynamo-motor,  $4.00.    H.  Hilton,  20  Jewett  St., 

Amsterdam.  N.  Y. 

Amateurs.  Write  me  for  list  of  Radio  Appara- 
tus for  sale  at  big  bargains.  All  in  good  order; 
closing  my  station.  Wendell  Hoist,  3619  N.  St. 
Louis  Ave.,  Chicago. 

65  Chemical  Set,  $5.00.     Bricktor,  $4.00.  Lionel 

Gates,  Coalport,  Pa. 

Sell  1/20  H.P.,  no  volt,  60  cycle  continuous  duty 
induction  motor,  $7;  40  watt  dynamo,  $4.50;  20 
watt  dynamo,  $2.25;  volt  and  ammeter,  $1.25. 
Adolph  Gedeon,  3296  W.  50th  St..  Cleveland,  Ohio. 

For  Sale  or  Exchange — $40  Hawaiian  Guitar  out- 
fit, $25.  Write.  Arthur  Ellwein,  Wrights ville, 
Pa.  

Chemical  Laboratory  for  Sale.  100  Chemicals— 
50  pieces  of  apparatus,  cheap.  Louis  Dotte,  205 
West  St.,  West  Hoboken,  N.  J.  

Must  Sell.  Send  stamp  for  list  of  electrical 
goods.     Earl  Cook,  Benardston,  Mass.  

Bargain.  1  K.W.  Thordarson  transformer,  brand 
new,  $21.00.  Crawford,  13  Ten  Broeck  St.,  Albany, 
N.  Y.  

For  Sale.  Blue  prints  for  connecting  A.C. 
motors.  See  ad  under  "Blueprints."  Charles 
Chittenden.  

Sell— Valuable  electrical  Stereopticon.  First 
money  order  gets  it.  Thompson,  36  John  St., 
Worcester.  Mass. 

Exchange!  Over  100  "American  Boys,"  also 
other  Magazines  for  something  electrical,  letters 
answered.    W.  Leslie,  Oak  Hill,  Ohio. 

Trade — Moving  Picture  Camera,  150  ft.  capa- 
city;  for  small  lathe.    Ora  Coppock,  Tipton,  Ind. 

For  Sale — Nickel   plated;    short   model  Valve 
Trombone.    Ralph  D.  Kors,  Humboldt,  Neb. 
For  Sale — Audion,  complete,  except  bulb,  $6.50; 


Walnut  case,  no  bulb  or  battery,  $3.50;  Blitzen, 
%  K.  W.  transformer,  mounted,  $10.00;  Audion 
coil,  $1;  55  galvanized  pole  steps,  $1.00;  Double 
variometer,  $2.50;  Telegraph  outfit,  $1.00;  30  Algier 
stories,  $2.50.    Rule  D.    Egbert,  Tiffin,  Ohio. 

Will  Exchange  5  H.P.  gasoline  engine  for  shot 
gun.    Schmelzers,  90  St.  Marks  Place,  New  York. 

Sell— Electrical  apparatus.  Thompson,  36  John 
St..  Worcester,  Mass.  

Sale — 22  Remington  Rifle  $5.00.  Two  telegraph 
sets  $4.00.  No.  6  Erector  $5.00.  Electric  Miroscope 
$4.00.    W.  Grus,  505  Clinton  Ave.,  Oak  Park,  111. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Electrical  Supplies  &  Appliances. 


Battery  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio. 


Storage  Batteries.  Make  the  plates  yourself,  we 

will  tell  you  how.  Sample  plate  4<>c.  Windsor 

Specialty  Co.  (not  incorporated),  5419  Windsor 
Ave.,  Chicago,  111. 

Castings,  Blueprints,  Engines — Gas  and  Steam, 
%  H.P.  up.  Gears,  Pulleys,  Pumps,  Fittings, 
Small  Boilers.  Complete  circulars  for  stamp. 
Latest  models.  Universal  Gas  Motor  Co.,  364 
Monadnock   Block,  Chicago. 

Storage  Batteries  charged  by  alternating  cur- 
rent. Inexpensive,  Simple  and  Efficient;  In- 
structions and  Print  $1.  K.  &  S.  Engineering, 
Box  124,  Sewickley,  Pa. 

Magnets:  Large  Horseshoe  Magnets.  Will 
lift  12  lbs.  Mail  $1,  stamps  or  Money  Order. 
Parcel  Post  Prepaid  to  all  parts  of  U.  S.  or 
Canada.  West  Side  Novelty  Co.,  Drawer  No.  8 
Wabash  P.  O.,  Pittsburgh,  Pa. 

Motor  Winders.  See  ad  under  "Blueprints." 
Charles  Chittenden. 


100  induction  motor  winding  diagrams,  1,  2,  3 
phase,  star  delta.  2  to  12  poles  inclusive.  Post- 
paid, $5.00.  W.  Glass,  2108  South  Broad  St., 
Philadelphia,  Pa. 

Electrical  Workers  and  all  others  who  are  in- 
terested in  Electrical  Work  in  the  Reconstruc- 
tion that  is  taking  place.  To  send  us  their  name 
and  receive  descriptive  literature  of  our  Modern 
Blue  Print  Chart  Method  of  Electrical  Wiring. 
Souvenir  information  card  included.  Electrical 
Wiring  Diagram  Co.,  Box  C.  173,  Altoona,  Pa. 

Lava  Insulation  is  not  molded  but  individually 
sawn,  lathe  turned,  milled,  drilled,  threaded.  No 
limitation  on  form,  only  on  size.  Kilned  at  two 
thousand  degrees.  Hard,  strong,  accurate,  fire, 
acid  proof.  Ask  for  book.  American  Lava  Insu- 
lator Company,  Chattanooga,  Term. 
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Chemicals. 


Radioactive  and  Rare  Metal  Salts.  An  opportu- 
nity for  experimenters  to  become  acquainted 
with  radioactivity  and  rare  metals.  Ten  salts 
in  neat  tubes — Thorium,  beryllium,  unranium, 
cerium,  and  others.  Price  only  $1.75.  Radio 
Chemical  Supply  Co.,  915  Westcott  St.,  Syra- 
cuse, N.  Y. 

Chemicals — We  have  the  best  chemicals  at  the 
lowest  prices.  Write  for  circular.  Jos.  Simp- 
son, 3880  Windsor  Place,  St.  Louis,  Mo. 

Experimenters — August  list  and  10  formulae — 
5C  Chemicals  and  laboratory  apparatus  for  ana- 
lytical and  experimental  work.  Do  your  reactions 
ever  go  wrong?  Our  chemicals  for  analytical 
work  are  guaranteed  c.p.  C.  C.  Frane,  Eureka,  111. 
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For  Advertisers. 


Jacobus  Ads.  Are  Business  Builders.  Booklet 

Free.  Jacobus  Advertising  Service,  1073  San- 
ford  Ave.,  Irvington,  N.  J. 

"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It_  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  West  39th  St., 
New  York. 

Advertise — 24  words  in  100  magazines,  $1  lists 
Free.  Stanford  Co.,  308  Hostetter  Bldg.,  Pitts- 
burgh, Pa. 
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Personal. 


Are  You  Self-Conscious,  embarrassed  in  com- 
pany, lacking  in  self-control?  These  troubles 
overcome.  C.  E.  Veritas,  1400  Broadway,  New 
York  City,  N.  Y.  

Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results'.  Intensely  interesting  booklet 
free.    Winslow  H.  Chase,  Washington,  D.  C. 

The  Salesman  Wins.  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  mail 
and  guarantee  offer  of  position  or  refund  tui- 
tion. For  interesting  particulars,  address  Kan- 
sas Vocational  Bureau,  Miltonvale,  Kansas. 
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Novelties 


Here  Boys!  Make  a  Toy  Aeroplane.  See  our 
Nifty  ad.,  page  454. 
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Wanted  to  Buy 


Cash    for   Old    False    Teeth.     We    pay   tip  to 

$35.00  per  set  (broken  or  not).  Also  buy  dis- 
carded gold  jewelry,  gold  crowns,  bridges,  plat- 
inum, diamonds,  watches  and  silver.  Send  now. 
Cash  by  return  mail.  Package  held  5  to  10  days 
for  sender's  approval  of  our  offer.  U.  S.  Smelt- 
ing Works,  Dept.  73.  Chicago,  111. 
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Formulas. 


Whiskey.  I  will  not  sell  a  million  formulas  for 
$1.00.  My  little  book  of  selected  formulas  will 
put  you  wise.  Every  formula  has  been  care- 
fully selected  and  plainly  printed.  Tells  you  how 
to  make  excellent  whiskey  or  Beer  with  a  good 
Kick  at  small  cost.  A  few  good  formulas  are 
worth  a  million  bad  ones.  Complete  book  and 
formulas  $1.00  bill.  I'm  prompt  too.  Frank 
Ward,  Box  503,  Baltimore,  Md.    Dept.  D. 

500  Successful  money-making  formulas  and 
trade  secrets.  Postpaid  25c.  Charles  Dynes, 
Winchester,  Ind. 
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Motors,  Engines  &  Dynamos. 


Small  Motors  and  Generators  from  bankruptcy 
and  receivers*  sales.  Motors  for  all  phases  of 
current.  Immediate  delivery.  Less  than  one- 
half  regular  prices.  See  display  ad  on  page  459. 
Johnston,  West  End,   Pittsburgh,  Pa. 
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For  Men. 


Send  us  your  dull  razor  blades.  We  re-edge 
them  Good  as  New,  any  kind,  2^c  each.  Prompt 
service  and  satisfaction  guaranteed.  Dealers 
wanted.  Keenedge  Company,  Inc.,  184  Washing- 
ton  St.,  Chicago,  111.  

Detectives  Earn  Big  Money.  Travel.  Great 
demand.  Experience  unnecessary.  We  train 
you.  Write  for  free  particulars.  American  De- 
tective  System,  1968  Broadway,  N.  Y.  

Dredge's  Necktie  Valet  removes  wrinkles  (with- 
out ironing)  from  neckties.    Sample  25c.   Dept.  E, 
190  Pilgrim,  Highland  Park,  Mich, 
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Wireless. 


Radio  Apparatus  of  Quality.  Manufactured  to 
your  own  specifications.  Radio  Engineering 
Company,  Baltimore,  Md. 

Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts,  send  2c.  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 

Wireless,  improved  switch-knob  lever,  com- 
plete, 25c;  brass  switch  points  with  screws,  25c 
dozen ;  Magnet  wire,  22-24,  50c,  26-28,  6bc  half 
pound,  postpaid  prices.  Amateur  parts  our  spe- 
cialty. Electro-Novotoy  Shop,  2100  Fifth,  Char- 
lotte,  N.  C.  

Panel  Wireless  Sets  and  Parts.  Heavy  rub- 
ber Knobs.  $1.10,  post  extra.    Klaus,  Eureka.  111. 

"Bargains" — 6000  J4"  Spark  coils  without  vibra- 
tors must  be  sold  at  once.  Send  40c  and  12c 
postage.  Also  Y\"  Spark  coils  with  vibrators, 
at  85c  and  postage.  A.  Dubs,  1534  Pitkin  Ave., 
Brooklyn,  N.  Y.  

10,000  feet  stranded  aerial  cable,  seven  strands 
number  22  pure  copper.  The  need  of  the  hour. 
1  cent  per  foot,  $9.00  per  thousand.  L.  A.  Bates, 
8  Moen  St.,  Worcester,  Mass. 
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For  Inventors. 


Inventors  join  National  Institute  of  Inventors. 
118  Fulton  St.,  New  York  City;  membership  so- 
ciety 1,900  strong;  will  help  protect,  develop, 
finance  and  market  your  invention.  Absolutely 
no  charge.    Write  for  booklet.  

"Sell  or  Finance  Inventions."  Read  Money 
Talks  Magazine.  Send  for  free  sample  copy. 
70-B   Park  Place,  Newark,  New  Jersey. 

Inventors.  Protect  yourselves.  Record  your 
idea  before  exposing  it  to  anyone,  even  to  me. 
Paul  E.  Klein,  M.E.,  Consulting  Engineer,  Regis- 
tered Patent  Attorney,  21  Park  Row,  New  York. 

600  Mechanical  Movements,  also  illustrations 
and  explanations  of  50  perpetual  motions.  My 
book,  Inventors'  Universal  Educator,  4th  edition, 
tells  how  to  procure  and  sell  a  patent  for  your 
new  invention.  Government  and  other  costs. 
Covers  the  matter  from  A  to  Z.  140  pages  ele- 
gantly bound.  Contains  noted  Court  decisions 
on  Patent  cases.  Mechanical  Movements  greatly 
assist  inventors — suggest  new  ideas  that  might 
prove  of  great  aid  in  perfecting  inventions.  Tells 
how  to  select  an  attorney.  Has  valuable  informa- 
tion regarding  Patent  Sharks,  Selling  Agents 
and  Brokers.  Price  $1.  Postage  free.  Fred  G. 
Dieterich,  603  Ouray  Bldg.,  Washington,  D.  C. 

Inventions  Wanted.  Cash  or  royalty  for  ideas. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo. 

Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,  D.  C. 
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Business  Opportunities. 


Enter  a  New  Business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address 
Stephenson  Laboratory,  18  Back  Bay,  Boston, 
Mass. 


500%  Profit  Monograming  Autos.  "Perfect" 
transfers.     Irvin   J.    Wolf,   Sta.   E,  Philadelphia. 

$30  a  Week.  Evenings  I  made  it  with  a  small 
Mail  Order  Business;  continued  my  regular  job 
daytime.  Free  Booklet  Tells  How,  2c  postage. 
Albert  W.  Scott,  Cohoes,  N.  Y.  

Make  $4.00  a  Day  Silvering  Mirrors.  Complete 
instructions,  10c  (coin).  Lloyd  Stultz,  Middle- 
town,  Maryland. 

Build  Up  an  Income  in  Oil.  Others  are  doing 
it — Why  not  you?  Today  is  the  opportunity. 
Join  our  easy  monthly  payment  plan  now — it 
may  mean  hundreds  in  profits.  Write  for  in- 
formation. National  Oil  Drilling  Co.,  Dept.  K, 
Houston,  Texas. 

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.     Metz,  313  East  89,  New  York. 

Money-Making  Farms.  19  States.  $10  to  $100 
acre.  Stock,  tools,  crops,  often  included  to  settle 
quickly.  Write  for  big  illustrated  catalog.  E.  A. 
Strout  Farm  Agency,  150  E  C  Nassau  St.,  New 
York.  

Breed  Canaries — Profitable  pastime — Particulars 
free — Bird    Farm,   Lynnhavcn,  Virginia.  

Victory.  Mechanical  Toy  Soldier  window  at- 
traction. 30  inches  high.  Salutes,  turns  head, 
points  with  finger,  etc.,  as  set.  Well  made, 
nicely  dressed  officers,  privates,  Uncle  Sam,  etc. 
Electrically  operated.  Does  some  stunt  every 
half  minute  or  oftener  as  set  and  will  salute 
soldier  and  pay  no  attention  to  other  if  de- 
sired. Representative  wanted  in  each  city  and 
town.  Write  for  prices.  The  John  M.  Biggs  Co., 
Box  324,  Chattanooga,  Tenn.  

Radio  Amateurs;  Here  is  an  opportunity  for  you 
to  secure  a  very  efficient  amateur  radio  set  com- 
plete. Photos  and  description  furnished  on  re- 
ceipt of  postage.  Address  Clarence  Bornofska, 
1322  Lincoln   St.,  Racine,  Wis. 

Complete  Course  on  compiling  and  selling 
names  by  mail  to  advertisers.  Description  free. 
Globe  Publishing  Co.,  120  Syracuse,  N.  Y. 

"Let's  get  started  once  more,  fifty  complete, 
guaranteed  radio  receiving  sets,  $1.65  each." 
Eureka  Manufacturing  Company,  Independence, 
Iowa.  

"Quick-Action  Advertising — How  It  Is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publishers.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  W.  39th  St., 
New  York. 


Start  a  Profitable  Business  manufacturing 
"Puffed  Crisp."  Delicious  confection.  Whirl- 
wind money-maker.  Machine,  Instructions  com- 
plete $6.50.  Samples  10c.  Bestever  Products  Co., 
2426-PE-9,  Polk  St.,  Chicago. 

Blue  Prints,  236  A.C.  diagrams, contains  54  single 

phase,  42  two  phase,  50  three  phase  Star,  40  Delta, 
12  Star-Delta.  Appendix  68  changes  of  voltage, 
phases,  speed,  cycles,  etc.  10  samples  25c. 
Particulars  free.  Charles  L.  Chittenden,  8u  West 
18th  Street,  Kansas  City.  Missouri.  

Salesmen — New  proposition  that  nets  $100  to 
$200  weekly.  Give  moving  picture  shows  at 
schools,  colleges,  universities,  chuches,  Y.  M. 
C.  A's,  clubs,  lodges,  societies  and  homes.  We 
furnish  complete  outfit.  Write  for  particulars. 
W.  H.  Wade,  Dept.  5,  14  N.  Michigan  Ave., 
Chicago.  

Make  Big  Money  opening  safes  and  setting 
combinations.  Wayne  Strong,  P.  O.  Box  1430, 
Los  Angeles,  Cal. 
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Motion  Pictures. 


Electric  Arc  Generator  halves  expense.  Your 
engine  operates.  Easy  terms.  Hobart  Brothers, 
Troy,  Ohio.  

Earn  $1200  A  Year  in  Spare  Time  writing  photo- 
plays. Experience  unnecessary.  Send  for  free 
book,  valuable  information,  special  prize  offer. 
Photo  Playwright  College,  Box  278  E-5,  Chicago. 

Photoplays  Wanted.  Big  prices  paid.  You  can 
write  them.  We  show  you  how.  Free  particu- 
lars.   Rex  Publishers,  Box  175,  E5,  Chicago. 
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Books. 


Dear  Reader.  If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Messmerism,  Char- 
acter Reading,  Healing,  Mysticism  Success, 
Salesmanship,  Mechanics,  Entertainment,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa.  

World-Romic  System.  Masterkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English  aviation  dictionary,  61c.  Languages, 
143  W.  47th  St.,  New  York.  

A  Magazine  Published  for  Boys  by  boys.  Year, 
25c.  Single  copies  5c.  Hoosier  Boy,  Brazil,  In- 
diana.  

"Chicago  Mysteries"  Illustrated  Book,  25c. 
Catalogue,  2c.  Paul  Duff,  2713  Mozart,  Chicago, 
111.  

Nature  Laws  every  married  and  engaged  person 
should  know,  45c  (no  stamps).  Central  Com- 
pany, 599  Ninth  Ave.,  New  York. 

To  Get  Better  Pictures.  Read  the  amateur 
photographers'  weekly;  illustrated;  weekly  prize 
competitions;  print  criticisms;  many  unique  fea- 
tures; $1.50  per  year;  three  months'  trial  sub- 
scription 25c.  Abel  Publishing  Company,  401 
Caxton  Bldg.,  Cleveland,  O.  

Old  E.  E.  Back  Numbers.  We  have  some  valu- 
able old  E.  E.  back  numbers  on  hand  as  follows: 
1915 — Jan.,  Feb.,  March,  April,  May,  June,  July, 
Aug.,  Sept.,  Oct.,  Nov.,  Dec,  price  each  35c.  1916 
— Jan.,  Feb.,  March,  May,  June,  Nov.,  Dec,  price 
each  35c.  1917 — Jan.,  April,  May,  June,  Aug.,  Nov., 
Dec,  each  35c.  1918 — March,  May,  June.  July, 
Aug.,  Sept.,  35c;  Oct.,  Dec,  each  20c.  1919 — Jan., 
Feb.,  Mar.,  Apr.,  May,  June,  July,  Aug.,  20c.  We 
can  fill  orders  at  once  upon  receipt  of  your  re- 
mittance and  if  you  have  not  these  numbers 
already,  now  is  your  chance  to  get  them,  as  they 
probably  will  be  snapped  up  very  quickly. 
Experimenter  Publishing  Co.,  233  Fulton  St., 
New  York  City. 
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Tricks,  Puzzles  and  Games. 


Tricks,  Puzzles,  Jokes,  toys,  games,  novelties, 
doll  and  cane  racks,  plays,  wigs,  stage  sup- 
plies, escapes  and  illusions.  Large  1917  cata- 
logue free.  Oakes  Magical  Co.  Dept.  549,  Osh- 
kosh.  Wis.  

Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,  New  York  City.  

Black  Art  Hindoo  experiments.  1919  edition. 
25c.  Invisible  ink.  Free  trick.  Catalogue  each 
order.     Limlhorst  Magic  X  Shop.   St.  Louis. 

Magic — Card  Tricks.  Sensational  escapes,  jokes, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  205.  Berlin,  Wis.  

Illusions — Stage  Tricks  with  500  Illustrations. 
Catalog  15c.  Small  catalog  free.  Hornmann 
Magic  Company,  304  West  34th  St.,  New  York. 

Ventriloquism  taught  almost  anyone  at  home. 
Small  cost.  Send  today  3c  stamp  for  particulars 
and  proof.  O.  A.  Smith,  Room  R629,  801  Bige- 
low  Street,  Peoria,  Hi.  

Ten  Magic  Numbers,  Hallowe'en  Fun,  $1.00. 
Belle  Mason,  Binghamton,  N.  Y. 
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Health. 


Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed.  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F, 
New  York.  

Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedy  sent  on  trial.  Superba  Co., 
■SA,  Baltimore,  Md.  

Tobacco  Habit  Cured— ?i  prepaid.  Harrison,  105 
Walker,  Evansville,  Ind. 
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Instruction 


Questions  answered.  All  subjects.  Details 
free.  Answerall  Information  Bureau,  51  Cliff 
St.,  N.  Y.  

Free  Advice?  No!  Our  advice  is  the  best. 
We  advise  on  any  subject,  no  matter  how  com- 
plicated; we  have  the  best  experts.  We  also 
make  translations  from  any  language.  Tell  us 
about  your  problems.  Any  one  can  understand 
us.  Our  charges  are  nominal.  We  invite  your 
correspondence.  Phone,  Forsyth  1600,  if  you 
wish.  A  trial  will  convince  you.  Remember, 
poor  advice  is  dear  at  any  price.  Paragon  Tech- 
nical Bureau,  329  East  Fifth  St.,  New  York  City. 
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Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School — est.  45 
years.  Catalog  free.  Dodges  Institute,  7th  St., 
Valparaiso,  Ind. 


You  benefit  by 
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Help  W  anted. 


American  Made  Toys  Wanted.  An  opportunity 
for  homeworkers  on  small  scale  and  manufac- 
turers on  large  scale.  Unlimited  quantities 
needed  of  Toy  Soldiers.  Army,  Navy,  Marines, 
Cannons,  Machine  Guns,  Warships  and  other 
Toys  and  Novelties.  Greatest  chance  for  in-, 
illustrious  people  for  independent  business.  Enor- 
mous demand  and  future  in  American  Made 
Toys,  all  over  United  States,  Canada,  Mexico 
and  South  America  with  over  50,000  10  cents 
stores  and  toy  dealers.  This  new  American  in- 
dustry stands  out  conspicuously.  Factories  are 
established,  people  trained,  machineries  made. 
Christmas  Sets  needed  in  millions  this  year. 
The  great  hit  for  1919  without  any  competition. 
We  are  buyers  of  these  goods  all  year,  paying 
fixed  prices.  Attractive  prices  offered  for  painted 
goods.  Experience  or  tools  unnecessary.  Hun- 
dred and  more  made  complete  per  hour.  Casting- 
form  outfits  from  $3.00  up.  If  you  mean  business, 
send  for  booklet  and  information  free.  Toy  Sol- 
dier Manufacturing  Co.,  32  LTnion  Square,  New 
York. 


Wanted,  Men.  Become  Auto  Experts.  $35  Week, 
Earn  while  learning.    Franklin  Institute,  Dept. 

J.  806,  Rochester,  N.  Y. 

Men  wanted  for  Detective  Work.  Write  J. 
Ganor,  Former  U.  S.  Government  Detective, 
Danville,  111. 


Secret  Service  Operatives  and  Detectives  are 
in  demand.  Earn  Big  money.  Travel  every- 
where. Fascinating  work.  Learn  this  profes- 
sion by  home  study.  Particulars  free.  American 
School  of  Criminology,  Dept.  E.,  Detroit,  Mich. 


U.  S.  Government  Wants  Clerks.  Men — women 
18  or  over.  $i,ooo-$i,6oo  year.  Permanent  clerical 
positions.  List  positions  free.  Write  immedi- 
ately. Franklin  Institute,  Dept.  J.  26,  Rochester, 
N.  Y. 
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Stamps  &  Coins. 


California  Gold.  Quarter  size,  27c;  Half  dollar 
size,  53c;  dollar  size,  $1.10;  large  cent,  1820,  and 
catalogue,  10c.    Norman  Shultz,  Kings  City,  Mo. 

Stamps — 61  All  Different  Free.  Postage,  3c. 
Mention  paper.    Quaker  Stamp  Co.,  Toledo,  O. 

1,000  U.  S.  and  Foreign  Stamps,  including  Mex- 
ican Villa  Dollar,  25c.  C.  W.  Parker,  77  Kens- 
ington   Heights.   Meriden,  Conn. 

100  Different  Stamps  12c;  200,  27c.  Michaels, 
5600  Prairie,  Chicago. 

Best  One  Cent  Approvals  in  America.     F.  P. 

Hand,  1117  So.  60th  St.,  Philadelphia,  Pa. 

100  Different  Stamps,  10c.  100  U.  S.,  25c. 
Buckey,  412  Bowen,  Dayton,  Ohio. 
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Stammering. 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 
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For  the  Hair. 


Don't  Use  Soap.  Shampoos  containing  Soap  or 
Aikalies  injure  the  Hair.  "Tricon"  Herb  Sham- 
poo made  from  Mexican  Amole,  and  other  Roots 
and  Barks  contain  neither.  Cleanses  the  Scalp, 
removes  Dandruff,  stimulates  Growth,  restores 
Softness  and  Gloss.  10  cents  postpaid.  Agents 
Wanted.  W.  L.  McDaniel,  Box  916",  El  Paso, 
Texas. 


Do  You  Want  Hair?  Y'ou  can  have  it  by  us- 
ing The  Ekdee  Hair  Cerate.  95%  of  baldness 
curable.  Thin  hair  made  thick.  (Not  a  dye.) 
One  month's  trial  sent  postpaid  for  $2.10.  The 
Ekdee  Company,  800  LTnion  Ave.,  North  Portland, 
Oregon. 

I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growing  results.  Will  send  box,  postpaid,  with 
recipe,  10c  John  Hart  Brittain,  150  E.  32nd  St., 
BA-300,  New  York. 
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Song  Poems  Wanted. 
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Printing. 


500,  3  x  6,  2  Color  Circulars,  neatly  printed  and 
sent  prepaid  for  only  $1.00.  Robinson's  Print 
Shop,   Portland,  Conn.  

500  Two-Color  Letterheads,  $2.05.  Samples 
Free.     Printshop,  1915  S.  Kedzie,  Chicago. 

100  Bond  Letterheads  and  Envelopes,  $1.25 
Postpaid.     Garland  Miller,  Trimble,  Ohio.  

1000  Letterheads,  Envelopes,  Typewriter  Let- 
ters, $2.  Circulars,  Labels,  $1;  samples.  M.  Le- 
mond,  65  Broadway,  Brooklyn,  N.  Y. 

100  Engraved  style  visiting  cards,  50c;  100 
emblem  cards,  70c.    H.  Gregory,  Warwick,  N.  Y. 

Attractive  Gummed  Labels  Samples  Free! 
Edward  Harrison,  "Guaranteed  Printing,"  Balti- 
more. 

eiiiipiffliuiiiiiiiomiiiiiiiiiiiinniiii™ 

Miscellaneous 


For  Sale.  Choice  Silver  Black  breeding  foxes. 
Reid  Bros.,  Bothwell,  Ont.,  Canada.  

Steam-No-More  for  eyeglasses  and  auto-wind- 
shields. Send  ten  cents  for  twenty-five  Gent 
sample.  Gray's  Sales  Agency,  Port  Huron,  Mich- 
igan, Dept.  J. 

Mansfield's  Automatic  water  and  oil  finder  a 
proved  success,  silver  medal  awarded.  Particu- 
lars from  Edwin  A.  Mansfield  &  Co.,  94  Victoria 
Road,  New  Brighton,  England. 

Shoes  for  Everybody  at  reasonable  prices.  Save 
money  and  send  for  free  descriptive  circulars. 
Central  Sales  Co.,  599  Ninth  Ave.,  New  York. 

Wanted.  Small  Gasoline  and  Steam  Engines, 
Small  Lathes,  Drill  Presses  anl  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good 
material.    Johnston,  West  End,  Pittsburgh,  Pa. 

illlllllllllll          :M  .:i  ■  ji1  ,;;i.  m,  .;i;; .,!!    hi  n;  .im  i:  :i:  'H      .ii'.i;  j 

Patent  Attorneys. 


Patents — My  fee  payable  in  monthly  install- 
ments. Send  sketch  for  advice.  Booklet  free. 
Frank  Fuller,  Washington,  D.  C. 

Millions  spent  annually  for  ideas !  Hundreds 
now  wanted!  Patent  yours  and  profit!  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  212  Patent  Dept.,  American  Indus- 
tries,  Inc.,  Washington,   D.  C. 

Patents  Procured,  Trade  Marks  Registered.  A 
comprehensive,  experienced,  prompt  service  for 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for 
disclosing  idea  free  on  request.  Richard  B.  OwerK 
130  Owen  Bldg.,  Washington,  D.  C,  or  2278-T 
Woolworth  Bldg.,  New  York.  

Inventors.  Send  sketch  of  your  invention  for 
advice  regarding  patent  protection.  Twenty 
years'  experience.  Handbook  on  patents  sent 
Free.  Talbert  &  Talbert,  Patent  Lawyers,  4822 
Talbert  Bldg.,  Washington,  D.  C.  

John  M.  McLachlen,  Atty.  at  Law,  Patents, 
Trade  Marks,  Copyrights,  410  McLachlen  Bldg., 
Washington,  D.  C. 

M.  F.  Miller,  Ouray  Building,  Washington, 
D.  C,  Patent  Attorney,  Mechanical  and  Elec- 
trical Expert.  Best  quality  of  work  and  results. 
Moderate  charges.    Advice  free.  

Patents.  Foremost  word  free.  Write  now. 
Metzger,  Washington,  D.  C. 

Patent  Attorney.  Electrical  engineer,  mechani- 
cal expert;  thorough  personal  service.  Frank 
Ledermann,  21  Park  Row,  New  York.  

Patent  Your  Own  Inventions.  Save  attorney's 
fees;  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Bldg.,  New 
York  City.  

Inventors'  Adviser.  Sent  free  on  request.  Wm. 
C.  Linton,  918  F  St.,  N.W.,  Washington,  D.  C, 
363  University  St,  Montreal,  Canada.  

Patents  promptly  procured  by  personal  expert 
service.  Information  on  request.  James  D. 
Lyles,  Washington,  D.  C.  

Patents.  Prompt,  personal  efficient  service  by 
an  Attorney-at-law  skilled  in  all  branches  of 
Patent  practice.  Over  12  years'  actual  experi- 
ence, full  information  upon  request.  B.  P.  Fish- 
burne,  324  McGill  Bldg.,  Washington,  D,  C. 
nimiiiiiiiiniiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiii  iiiiiiiniiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiniiiiiuiiiNinnii 

Phonographs  and  Supplies. 


Write  the  Words  for  a  Song.  We  revise  poems, 
write  music  and  guarantee  to  secure  publica- 
tion. Submit  poems  on  any  subject.  Broadway 
Studios,  197C  Fitzgerald  Bldg.,  New  York. 

Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111. 

Only  Poems  having  commercial  possibilities  ac- 
cepted. I  revise  poems,  compose,  arrange,  edit 
and  autograph  music  for  Chicago's  best  music 
firms.    Irving  Ginrich,  646  Belden  Ave.,  Chicago. 


Build  Your  Phonograph.  "Perfection'  high- 
quality  spring  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind.  

Build  Your  Own  Phonograph  and  manufacture 
them  for  profit.  Drawing  instructions,  parts, 
price  list,  blueprints,  etc.,  complete,  sent  tree 
upon  request.  Write  today.  Associated  Phono- 
graph Co.,  Dept.  E-i,  Cincinnati,  Ohio.  

Make  Your  Own  Phonograph.  Particulars  free. ' 
DeSelO-PhonE,  P.  O.  Box  720,  Attica,  Indiana. 
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ORE  AT  EST  TOY  SENSATION  OF  THE  DAY! 

FIGHTING  DREADNAUGHT 

SC"  SENSATIONALLY  REALISTIC!!! 

Here  is  a  model  of 
Uncle  Som'sJlehtine: 
monsters.  Eight 
biff  ffuns,  each 
of  which  flashes,  at 
correc t  i  n  t  e  r  v  a  I  s . 
from  twelve  to 
twenty  times.  Extra 
ammunition  always 
obtainable.  Abso- 
lutely harmless.  Can  be  operated  indoors  or  out.  Now 
bora!  Here'*  yoiir  chooro  to  see  o  battleship  In  action,  on- 
thebcKl  of  it  I*  yoa  coo  OWN  the  ship  and  command  tbefirln 
ynur-el.I  Hy  hnvina  two  or  more  UattN-nhi m.  >..u  cud  nrrang 
EXCITING  NAVAL  HAT1LKS  in  >our  own  home.  Price  c 
Wnr-hlp  md  Ammunition,  15c,  thr«»  lof  40c,  or  a  Moot  of  1 
•hips  lor  91.50  postpaid.   Cxtr-  Ammunition.  9  cent*  -it  ph. 

TOOTH-ACHE  STOP 

Slopi  IbePain;  Slaps  the  Toolh 
Squeeze  e  little  In  hollow 
of  tooth:  the  At  h*  Bio..  Instsnllys 
the  paste  hardens,  forming  in  onli. 
septic  Filling.  Absolutely  hsrmlosf. 
Have  It  ready  for  th«  next  bad  at- 
tack.   2So  psr  tubs,  postpaid,  , 


"SAFETY  I  si"  PINS 


four  sympathy  with  the  mo 
Alio  handy  for  wearing  at  i 
theatricals  and  the  like.  I  ■■ 
ff  In. (gold  plated!  and  14  in. 
t-lutcd  ■  ««  each,  two  lot  lOo  p  1 


MysteriousGhost 

■  prettyobfeel 
la  fun  In  It  fc 


.  .  ie  Ghost, 
played  Li  s  perfectly 
k  place,  glows  with  a 
inlly  cold  bluish  radP 

?ri 'wh'on' you  know  el' 
Ii     but  S  regulai 
For   thoes  whe 


Pries  only  IS  < 
or  "brse  for  4i 


JNKLESSPEN 

WRITES  with  WATER  ™°  "ff* 

you  dip     Makes  Its  own  Ink.    Wr  te< 

■  h.'.up.-r'.han  fountain  pens.    Writes  I 
|..r,g  I.  u.  r  with  ,.f,o  dip  in  plain  water 
tr..nt>lo-fio  t...Ui.-r  -  r.>   mum  / 
iiaura  to  jse.  With  Nickel  Plated  Re 
eitilo  Uoldvr  10  Cents,  0  (or 

SIMPLEX 
TYPEWRITER 
ONLY  $2.50 

Chop  But  Cood 
So  Simple  a  Child 

Can  Use  It. 
We  Guarantee  the 
Writing. 

Though  so  marvslously 


Boy*,  you  can  have  Movies  at  your  own  home  with  thte  latest  model 

MOVING  PICTURE  MACHINE 


II  Standard  Film,  aan 
ply  turn  the  handle. 


ths 


larger  machini 
Good  Variety 


PRICE  CW  $2.65 


s.  Very  easily  msna 
»f  Films  always  obtain 


Postage  15c.  extra 
LV      ^>a&a«*7        including  Film. 
Extra  Films,  15c  eaoh  postpaid 

THIS  IS  A  GENUINE  MOVING  PICTURE  MACHINE 
and  the  motion  pictures  are  clear,  sharp  and  distinct. 
The  Moving  Picture  Machine  Is  finely  constructed,  anf 
carefully  put  together  by  skilled  workmen.  It  Is  made 
of  Russian  Metal,  has  a  beautiful  finish,  and  Is  oper- 
ated by  a  finely  constructed  mechanism.  The  project- 
ing lenses  are  carefully  ground  and  adjusted,  triple 
I-ollshed,  standard  double  extra  reflector,  throwing  a 
ray  of  light  many  feet,  and  enlarging  the  picture  on 
the  screen  up  to  three  or  four  feet  In  area.  The 
light  Is  P'o-luced  by  a  safety  carbide  generator, 
such  es  Is  ised  on  the  largest  automobiles.  This 
throws  a      Ezllllg  white  light  on  the  screen. 

It  l»  a  eollaiy  constructed  and  durable  Moving* 
Picture  Machine.  The  mechanism  is  exceedingly 
simple  and  Is  readily  operated  by  the  most  inex- 
perienced. The  pictures  shown  by  this  marvelous 
Moving  Picture  Machine  ore  not  tho  common, 
crude  and  lifeless  Magic  Lantern  variety,  but  are 
llfe-Mke)  photographic  reproductions  of  actual 
scenes,  places,  and  people  which  never  tire  Its 
audiences.  This  Moving  picture  Machine  has 
cauaed  a  rousing  enthusiasm  wherever  It  was  used. 

JOHNSON  SMITH  «fc  CO. 

Dept.  F  1 1  3224  N.  HALSTED  ST.,  CHICAGO 


ANARCHIST  BOMBS 

M 


_  little  gli 
Tlnl,  containing  In  liquid 
form  ochemlcol  which  will 
produce  a  moat  horrible 
odor.  One  dropped  Id  a 
room  full  of  people  will 


vk 

*  than' a  llmburger  chee«e. 
w  Tbosmell  will  entlreljdie- 

ippear  In  aibort  time.  3  Boxes  for  25o, 
hipped  by  express  only  with  o  dollar  f 
corta  of  other  merchandise. 


learn 

kglbV 


child  lual^abte^o  > 

an  •■pert  operator.  Every  business 
n  writing  1*  unbuelnaaellk*.  and  crcot. 

 it  and  st^w  going  concern.  Wo  e**ui< 

fully  descrvos  ita  name  as  it  la  lit  to  do  the  cc 
profusion,  and  to  doll  wall.  You  ahould  not  r 
Sain  Tho  letters  of  tho  alphabet,  the  numcra 
are  ao  grouped  that  the  lettera  moat  used  aro  t 
time,  enabling  him  to  write  rapidly.  The  roll. 
Writing  and  at  the  end  of  each  lino  a  alight  tun 


o  Practical  Trpewrtt 


Wonderful  X-Ray  Tube 


letter  writing.  Ench  typewriter  pneked  I 
bans  (or  use.    Price  complete.  12.60  aei  

Johnson  Saith  &  Co.,  Depl.  £11,3224  N.  HalslerJ  St.,  Chicago 

SQUIRT 
Hi  N  G 

iay  hsvo  a  lot 

thia  Sparkling 
Squirt  Ring.  It 
i  of  a  handsome- 
d  ring,  attached 
wa  .  uuber  ball,  ao  ar- 
ranged that  tho  latter  la 
quite  out  of  view  when 
(be  ring  (a  in  the  proper 
position.  Such  on  attrar. 
tive  looking  ring  na  thU 
cannot  fall  to  be  the 
center  of  attraction.  While  the  victim 
ta  absorbed  in  ge'tlng  a  ct  -ser  view, 
rou  lust  squecie  the  rubber  ball  end 
tha  observer  experience"  a  very  great 
surprise.  PRICE  20  CENTS,  throe 
for  80 can  s,  postpaid.  J.  S.  A.  CO 

Sneezing  Powder 

» ftttft  a  Terr 


Kan  the  oth 
and  sneoxlng  ;  —  , 
the  time  of  your  life.   For  parti 


caught  It  01 
Between  tho  laughing 
yourself  will 


Sf*  where  

It  la  the  great  est  Jake  out.  •>< 


By  Express  Only 


With  a  bunch  of  these  bills, 
for  each  person  of  limited  meat 
pear  prosperous.  By  flashing 
these  bills  at  the  proper  time  a 
Ing  off  a  jenulno  bill  or  two  1 
■outside  of  tho  roll,  the  effect 

will  be  found  to  be  sll  thst  cat  

sired.  Prices,  postpaid:  IS  Bills  IOc. 
SO  Bill!  25c,  125  lor  50c.  o>  S3  50  thousand 


ROPE  SPLICING 

USEFUL  KNOTS,  HITCHES*  SPLICES,  ETC. 

Mow  Different  Knott  Are  Made  and  What  They  Are  Used  F< 
Knott  to  Use  and  Knott  to  Avoid. 

A  moat  practical  handbook  giving  complete  find 
•lmplf  direction  for  making  all  tfio  most  useful 
knots,  bitches,  rigging,  splices,  etc.  Over  100  Ulus* 
tratlODS.  All  about  wire  rope  attachments,  lashing, 
blodts,  tackles,  etc.  37  Heraldic  Knots  Illustrated. 
Of  great  value  lo  mechanics,  riggers,  campera,  boat- 
men.   Price  20o  p.  pd, 

Johnson  Smith  &  Co.,  Dept.  BIT,  CHICAGO 


LUMINOUS  PAINT 


Make  Your  Watches,  Clocks,  Etc., 
Visible  by  Night  S^.MteS.'S.r 

tlcally  unobtainable  except  at  an  exorbitant  price,  wo  bavo  at  Ii 
luceaedecl  In  producing  this  remarkabfe  LUMINOUS  PAINT,  which,  applied 

simple  to  uae_.  Anyone-you  can  do  It.    A  little  applied  to  tho  dial  of  y< 

rou  to  tell  the  time  by  night.  You  can  coat  the  pu„ 
your  eJcctric  lights,  match  boxes,  snrl  innumerable 
iwn' Luminous  Crucifixes.  Luminous  Rosaries,  etc 

~i — _ A  ; "   tr>  coot  several  email  sraeles.  Pries  23o.  Large1 

Uses  60s  and  SI  postpaid.  Johnson  Smith  *  Co..  Dstrt.  E  |  ■ 

MUSICAL  KAZOO!   


With  the  Musical  Ksxoa 
Lb*  right 

iff.  I  DO  1U  t« 

or  snfmsJ. 

bagpipe,  snare  drum.  Poneh  and  Judy, 
tc.  No  holes  to  finger.  It  Is  aimpllcici 


Produces 
pot  blow  Into  It,  be 
make  any  desired 


flnaer.  It  Is  simp 

'■  at  music.  Yc  

r.  apeak,  laugh  or 
ition.    Used  witb 

■  for  choruses  and 
■chfng  clubs,  etc. 


n  lea  I  mstruments.  Prfca  1 5c  o 


MAGIC  FLUTE 

Wonderfally  Sweet 
Toned  and  Musical 


^  n  playe 

isiTa'l  In 
Folli  

t  with  each  Instrument, 


All  the  Latest  Surprising  and  Joke  Novelties 


to" 


Ford  Auto  Puzzle  (Latest)    .    .    .  16c 

Mraterioos  Ghost,  shines  at  night  10*t 

KuBKer  Razor  (very  formidable)  .  20c 

Bukber  Dagger  (eensstionsl)  .    ,  20c 

Window  Smashers  (great  joke)  .  26c 

Lookbackroscope  (see  behind  yoa>  16c 

Great  Hind  Reading  Mystery  Cda.  10c 

Thorston'a  Mysterious  Trick  Cds.  10a 
PIcbMna  Roosters,  pair 


SpotTrick.sscleD.C 


Rubber  Tacks  (j 


Mysterious  Tumbler  and  Vanish^ 

Magic  Mirror  itnke  one  dccd)  *  1 
Ma  trie  Plat*  Lifter   ....  . 


INVISIBLE  INK 

st  confidentlsT  . 


less  Rsvolvsr  has  been  produf-cd 
>f  Efficiency  and  P 


.   ld.Ur,f  |,„ 


■  Itaaafetr 
It  muitbt 

™Tnebri»l«! 


LOVE  LETTER  INK 

Writing  written  with  this  re- 
markable   Ink    vanishes  en- 
tirety in  a  few  weeka  (sooner 
If  desired),  leaving  the  paper  . 
QUITE  BLANK.      15c  p.  pd. 


JOHNSON  tMITH  *  LO. 


MULTIPLYING  BILLIARD  BALLS 

The  Best  Feat  of  ita  Kind 


ously  oppesrs.  These 
J  in  full  view  of  the  si 

;Mufc.o! " 


COOO  LUCK  RING  &SFh££. 


nlil  none  rcn 

P«»TrAlBr* 


ly  Buffers  from  aomo  kind  ol 
boll  is  the  result.  Tho  feat 
the  balls  disappearing  om 


iralua.  PRICE.  2S  CENTS, 
JOHNSON  aMITH  a  CO. 


Taktl  regular 
.22  calibre 
MrtrMgM 

The  new  Baby  Double  AotlSfi  Ho 

mall  Yn*w,  JX-'t  b  Just  as  effectlve  snd  I 

ou  can  buy.    Every  lady  should  have  a 

,nd  there  la  no  eafer  or  better  one  mat 

ictlon  that  gosxdn  agnlnst  aeeldcntat  c 
.nenand  IsdTeB,  The  lllttstratlon  «iv-« 
se^n  and  u».  <l  I- !..>  »li'jr'ci«l.ly  ut-uj-.  . 

cartridges  from  us  (cartrldHOs  ran  be  tthlpperl  i.nly  by  eipresni 
Area  elx  shots  In  one  loading.    Tho  opera-'...,  „t  <i...  .  Lrgmg  merr 
tromely  rapid  end  ahuolui-ly  rrH,.i,!<-:  „,»  wii  t,i,,,.-,|  ..|,,..n  , ,,,,  i„,  in  „  man» 

aeconds.  The  revolver  la  very  well  e-.r,nin^i...l ,  «Mh  (  ,„-,t  r,\r\,r\  plated  fl„(ed 
barrel  of  cylinder,  and  It  weighs  onl/  4K  ounces.  Ths  Price  ol  th*  p.*.-  R.,o'»^ 
IS  «nl)r  »C.aO.  as/rt  by  msll  poatpaid  to  any  sddrsaa.     JOHNSON  SMITH  a  CO. 

WATCH  CAMERA 

Tha  most  wonderful  and  En- 
□  enloue  Camora  made 

It  la  but  little  larger  than  a 
atch.  which  It  closely  re- 
eembles.   You  can  carry 
Expo  about  Id  yoar 
:et   and   take  pic- 
a  without  any  one 
being  the  wiser. 

Ons  Cant  a  Picture 

tosda  In  daylight 


...  .he  Rapid  rirs  Lena  la 

located.    The  photos  id/o  s  J/BJ  may 
ilargedtoaDy  •>'•■■''■ 

QUICK  AS  A  FLASH^JSrAj'S^  I'lJjpf^t'Vffi 


Johnson  Smith  &  Co,  Depl.  V 1 ,3224  N.  HaUted  St.,  Chicago 


LOADED  CIGARETTES 

4 


Ptl«S.  NtlllN, 


THE  "LITTLE  GIANT' 


TYPEWRITER 

A  First  Class 
Writing 
Machine 
for  St. 26 

litUctyp.. 
-  There 


SERPENT'S  EGGS  MYSTIC  SKELETON 


Each  box  contains  12  Egg$r 
which  are  no  larger  than 
a  grain  of  oats. 
When  lit  with  a 
match,  however, 
each  one  gradu- 
ally hatches  itself  into  a  Snake  several 
feet  long",  which  curls  and  twists  about 
in  a  most  lifelike  manner.  Price  per 
box  lOo,  postpaid,    Johnson  Smith  &  Co. 

CIGARETTE  ROLLER 

Very  neat 
find  handy. 
Weighs  less 
than  a  quarter 
of  an  o  u  □  c  e. 
It  makes  bet- 
ter olgarettes 
than  you  can 
buy  and  makes 
them  easily  ana  quickly.  You  can  use 
just  the  tobacco  you  prefer  and  thus  have 
nicer  "smokes"  than  ready  made,  aod 
more  of  them  besides  saving  about  half  of 
your  money.  Just  try  oue  and  make  your 
garettes  just  to  your  own  liking.  Price 


A  jointed  figure  of  8,  skeleton) 
14  inches  in  height,  wilt  danca 
to  music  and  perform  various) 
gyrations  arid  movements  rohilo 
the  operator  may  be  any  dis- 
tance from  it.  The  figure 
be  examined  by  the  epe  ' 

When  handed  back  to  tha 
operator  It  is  simply  placed  on 


command  of  the  operator  it  will"  t'l 
,  dance,  etc.  We  send  full  direction 
the  aid  of  whlco  anyone  cn 


BoemJog^r  bee 

down,  stand  u) 
with  each  Ske  

readily  (n&ko  it  perform.  IOc  postpaid. 


MIDGET  ILLUSTRATED  BIBLE 


It  Is 


A  Great  Curiosity 

The  Smallest 
alible  In  tin  World 

The  Midget  Bible. Is 
work^f  srt 

contains  TWO 
_  DREU  AND  FIFTY 
PAGES  of  the  NEW  TESTA MF- NT.  profusely  IIIua 
tratod.  This  little  Bible  Is  a  wonder.  It  Is  aald  t< 
bring  good  luck  to  tho  owner.  Must  bo  seen  to  b< 
appreciated.  Pries,  only  12  cants,  thrss  Bible*  (o 
30  cents;  es»  dozen  Bible*  for  SI.OO  or  100  foi 
S6.00.  Good  money  can  be  made  selling  these  Midgci 
Bibles  amongst  friends,  church  acQualn lances,  Sunday 
schools,  bszaara,  etc.  Send  for  a  few  and  try  it, 


The  CONJURER'S  CASKET^- 


Apparatus  and  Olreetlsat  for  a  Number  of  Mysterious  Trieks 
Cnouoh  for  an  Entire  Evening's  Entertainment  cQc 
ANYONE  CAN  DO  THEM 

tt  la  great  fnn  mystifying  your  friends.  Cet  this  Conjurer's  Cafe, 
(net.  and  you  will  bo  the  cleverest  fellow  In  your  district.  It  con- 
tains tho  apparatus  for  seven  first-rate  tricks,  including  Toe  Disap- 
pearing Rose,  that,  when  placed  on  'ho  lapel  of  your  coat,  vanishes 
from  sight  at  will;  the  Magic  Vase  and  Ball  Trick  (a  Wooden  Ball  is 
placed  inside,  and  upon  replacing  the  lid  has  disappeared  and  is 
found  In  someone  else's  poekcri :  The  Mac,-  Nad  «,-hwhich  yo.i  can 
apparently  cut  your  Anger  almost  in  two;  the  Wonderful  Card  Trick 
'a  card  Is  placed  in  an  envelope,,  and  when  opened  an  entirely  differ* 

a  coin  is  placed  In  the  littlw 


g  Coin  Box 


•i  incks  in  his  po 
magicians.  Besides  the  tricks  contali 
explained  with  full  printed  inatructioi 
Amonc  them  are  Tho  Mouse  Ins  Pi 
Through  a  Table,  One  Cent  Rubbed  i 


.  found  :  The  Disapp, 

s  found  to  have  vaniBueu  enureiy.  or  can  be  mai 
nous  Mesmerized  Penny  that  defies  tho  law  of  «™« 
i.  wall,  clothing,  etc.);  Tho  Glass  Goblet  and  VanTshi 
and  when  tho  water  Is  poured  out  the  coin  has  vamsl 
d  full  printed  instructions  for  performing  each  trick, 


.  den  barret,  and. 

change  into  a  coin  of  another  de- 
9  from  the  palm  of 


r  Coin  Trick  1 


!ti  "Cabinet! 


With  the  sevei 


publ: 


Any  boy  of^ordinary  intelligence 

nty-fivo  other  feata  and  illusions  fullj 
e  or  procure  the  nece*sary  opoaratua 
'    "nock  m 


Torming  tSreo  wonderful  stain' tricks'* 'as  follow 
ing  a  Woman,  Walking  on  the  Ceiling  of  a* Room,  and  ffl !  Disappearing  k&?to£W%3.  « 
legerdemain  and  valuable  hints  to  amateur  conjurers;,    PRICE  COMPLETE  ONLY  SO  CENTS. 


Wedding  Ring 
Act  of  C  re  mat 
article  or 


*»■  OSt  Burg  lac  ri 

Wire  PuiiTce,  10c.  22  Afferent,  *1.»6(.M 


JOHNSON  SMITH  &  CO..  Oept.  Ell,  3224  N.  Halsted  Street,  CHICAGO 

The  Newest  Novelty  Aerial  Balloon 

meaaureB  sixteen  inches  long  Is  blown  up  In  the  ueual  way  and 


n  Inches  Ii 

It     a  graceful  flier  that  makes  the  youngsters  WILD  WITH  JOY. 
 Moors.  Ao  tamensely  Interesting  tor.  Pries  lOo  eson.  J  lor  28c  ppd. 

Johnson  SMITH  S  CO.,  Oept.  EII#  3224,  N.  Halsted  St.  CHICAGO  JOHNSON  SMITH  &  CO..  Dept.  Ell  ,  3224  N.  Halsied  Street.  CHICAGO 


"The  Baby" 


ttr  Revolver 

A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 

Me.auraa  but 
4  U  Inches  ton. 


Prlci 

$250 


BOYS! 


Would 
you  like 
to  earn 
one  of 


FREE! 


these  magnificentBi  cy- 
cles absolutely  without 
costing  you  one  cent? 

HUNDREDS  Of  OTHER  EXPENSIVE  PRESENTS  ALSO  GIVEN 

We  have  >ceured  an  enormous  quantity  o(  very  beautiful  colored  pictures,  con- 
sisting of  art,  floral,  landscape,  religious,  patriotic,  elc»,  and  are  Koine  tr.  sell  them  at 
less  than  half  their  value.  Many  stores  would  charge  from  2i  to  50  cenis  eaili,  f>.» 
them,  but  a  very  fortunate  purchase  permits  us  to  sell  them  at  the  asionishinely  low 
price  of  10  cents  each,  at  which  price  they  are  irresistible,  and  will  certainly  go  last 
Now  all  you  have  to  do  is  lo  send  us  your  name  and  address  and  we  will  seno 
you  2S  of  these  beautiful  pictures,  without  any  charge  whatsoever  These  pictures 
you  are  to  sell  at  10  cents  each.  When  sold,  send  us  the  money,  and  we  will  send 
you  goods  OF  YOUR  OWN  SELECTION  from  our  300  page  catalog  to  the  value 
of  $2.50.  Remember,  you  gel  these  goods  as  a  premium  for  selling  the  pictures  and 
sending  us  the  money.  You  don't  have  lo  pay  a  cenl  for  them  Many  of  our  agents 
have  sold  the  whole  2S  pictures  in  one  day.  some  have  sold  ihem  in  the  evening. 
One  agent  sold  si.t  on  the  way  home  Irom  the  post  office,  anolher  sold  some  before 
he  got  out  of  the  post  office.  Another  agent  sold  the  entire  lot  in  one  house.  People 
are  wild  to  get  these  pictures  once  they  see  them,  and  you  will  have  no  difficulty  in 
disposing  of  ihcm  it  you  will  only  show  them. 

Remember,  you  have  our  entire  catalog  to  select  your  premiums  from,  and  there 
hundreds  of  presents  such  as  Air  Rifles,  Guns,  Moving  Picture  Machines.  Musical 

Games.  Tricks, 
tc,  and  we  are 
>  without  hav> 

t  Bicycle  illus. 
i  sell.   Send  in 

select  your 


Printing  Presses,  Typewriters,  Books.  Puzzles, 
Toys  and  Novelties,  rubber  stamps,  household  labor-saving  devices,  i 
sure  you  would  like  lo  get  many  of  them,  especially  if  you  can  do  : 
ing  to  pay  any  money  for  them. 

By  continuing  the  sale  of  our  pictures  you  can  earn  the  magnifken 
tratcd.  We  will  give  you  presents  of  equal  value  to  the  pictures  yoi 
your  application  at  once,  and  we  will  send  you  the  first  lot  of  picture 
accompanied  by  our  big  catalog  of  over  a  thousand  different  articles 
premiums  from.  You  don't  have  to  send  any  money.  We  trust  you  absolutely. 
JOHNSON  SMITH  &  CO.,  Oept.  E  U,  3224  N.  HaUted  St.,  CHICAGO 


1  J  PLAY  I  NO 

1—-^  /  V— _/  ffo  Teacher  Nesde* 

•flaa&g^  EAST        jmSSm  SIMP  rl  a  (inly  Blmpl.  By*  I** 

sons  having  neglected  their  Musical  Education  need  not  despair,  for  with  tb* 
of  our  new  VAMPING  CARD  (placing  the  card  upright  over  tho  piano  keye)_ 
can  at  once  Vamp  away  to  thousands  of  Songs.  Ballads,  Waltzes.  Rag  Tuns, 
ate.,  equal  to  s'ProfesBional  Musician.    Nolrnowledge  of  muaic  la  required. 
_Vr  using  It  a  few  times,  you  will  be  able  to  dispense  wi'h  the  aid  flf  ths  V« 
las  Card  entirely.  Only  10  eta.  p.pd.  Johnton  SmllhiCo.,  Oerrt  El  1 


New 
Vamping 
Card 


VaxOQ* 


SHARPEN-M-ALL  SAIrMtiOR 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 
Sharpens  the  Gillette  and  Durham  Duplex  both  edges  at  one  time 
■fXSG  SHARPENS  THE  GEM  Jl  MOR.  Et  ER  READY    KEEX  KVTTER.  MARK 
CROSS.  CLARK.  AUTO-STROP  STAR  CRLSTEEL.  AXD  ALL  OTHERS 

— OPPEft;  yoj- 


JOHNSON  SMITH  A  CO..  OEPT  e>  1 1224  N.  HALSTED  STREET  CHICAGO 

Potmend  £££ 

The  finest  repairer  for  Ironwares,  Agatowmra, 
Enamel  ware,  etc.  Good  for  kettles,  pota.pana, 
boilers,  and  every  kind  of  ironware,  also  fo* 
tin,  copper,  aluminum,  ice  boxen,  iron  pfpe*> 


HARDENS  LIKE  IRON. 
';.    Mended  pl« 

,.    .  it-  i-  A:  :';;.■■"< 

IMPOSSIBLE.  Better  and  easier  then  solder.  Three  sizes.  IS  cents.  29  ceol 
and  SO  cants, 

Johnson  Smith  &  Co.,  Dept.  EII3224  N.  Halsted  St.,  Chicatt 
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More  Than  25,000  Volts 

No  pain,  shock  or  mus- 
cular contraction.  Entire- 
ly harmless  —  powerfully 
effective. 


Unequaled  for 
neuritis  and  rheu- 
matism 


There  is  no  "quackery"  or  uncertainty  about  Renulife  Violet  Ray. 
It  is  not  claimed  to  be  a  "Cure  All,"  but  it  has  proved  in  thousands 
of  cases  a  practical  health-producing,  revitalizing  agent — powerful  in 
restoring  normal  physical  conditions — yet  gentle,  soothing  and 
perfectly  safe.  You  can  treat  yourself.  Get  full  information  regarding 
uses  shown  on  coupon  below. 

Users  Get  Wonderful  Results     How  Renulife  Benefits 

(Voluntary  Testimonials) 

"The  Renulife  Violet  Ray  High  Frequency  Gen- 
erator is  superior  in  efficiency  because  of  its 
perfect  character  and  control  of  current,  compact- 
ness and  perfect  insulation.  The  smallness  and 
lightness  of  Electrode  holder  is  also  a  great 
advantage."  "The  doctor  told  me  that  the  trouble 
was  hardening  of  the  arteries.  I  wish  I  had  got 
it  a  year  ago.  I  would  not  be  without  it  for  all 
the  money  in  the  world."  "I  cannot  recommend 
it  too  highly."  "I  have  been  using  mine  now 
for  a  week  for  Sciatica  and  I  am  highly  pleased 
with  results."  "I  think  it  is  one  of  the  best 
little  machines  that  was  ever  invented."  "I  have 
used  it  with  excellent  results  for  the  restoration 
of  hair  and  stiff  and  sore  rheumatic  finger  joints." 
"Am  well  pleased  with  the  Generator,  and  the 
kind  treatment  received  from  your  Company." 
"My  Generator  has  stopped  my  neuritis."  "Every 
bouse  should  have  a  Renulife  Violet  Ray  High 
Frequency  Generator,  for  the  treatment  of  Neu- 
ralgia, Neuritis,  Sore  Throat,  Kernels  in  Neck, 
Cramps,  Headache,  Stiff  Neck,  Muscular  Sore- 
ness, Rheumatism,  Paralysis — in  short,  pains  of 
all  kinds." — M.  D.  "I  have  been  much  relieved 
by  the  use  of  your  Violet  Ray  Generator."  "It 
is  fine  for  Insomnia."  "I  find  it  such  a  help  in 
nervousness."  "I  would  not  part  with  it  for  five 
times  the  price.  It  is  sure  a  little  wonder."  "I 
am  more  than  pleased  with  the  Generator;  the 
whole  family  are  using  it."  "A  neighbor  lady 
was  suffering  from  lumbago  and  could  not  move, 
and  my  wife  brought  over  the  Generator  and  in 
less  than  ten  minutes  the  lady  was  greatly  re- 
lieved." "Your  Generator  is  just  the  thing  for 
me.  That  tired  feeling  has  left  me,  and  I  feel 
like  myself  again."  "It  has  relieved  me  of  the 
nervousness  and  also  it  has  helped  me  a  great 
deal  in  using  it  for  the  treatment  of  rheumatism." 


book  FREE 


Science  has  demonstrated  a  strange  rela- 
tion between  electricity  and  life  cells.  This 
instrument  harnesses  a  tremendous  current 
of  electricity  and  applies  in  the  form  of 
Violet  Rays  so  that  the  body  welcomes  and 
responds  to  it  in  a  marvelous  manner — no 
pain — shock  or  the  slightest  harmful  effects. 
A  few  seconds  of  Renulife  Violet  Ray  gives 
more  benefit  than  hours  of  the  old  time  bat- 
tery methods — because  a  thousand  times  as 
much  voltage  is  made  use  of. 

The  irresistible,  revitalizing  powers  of 
Renulife  Violet  Ray  reach  every  nerve  eel!, 
fibre  and  part  of  body.  Blood,  is  en- 
riched and  purified  by  a  flood  of  oxygen, 
giving  added  vitality  and  strength.  Assimi- 
lation and  digestion  improved — functions 
retored  to  normal — extra  supply  of  fresh 
blood  quickly  brought  to  area  treated,  re- 
moving congestion  and  supplying  nourish- 
ment. While  relieving  pains  and  aches,  the 
manifest  results  of  disorders,  it  removes 
the  deep  seated  cause,  combines  the  benefits 
of  electricity,  vibration,  exercise,  stimula- 
tion and  oxidation. 

Get  Book  "Health  via  Violet  Ray" 

Learn  the  whole  marvelous  story  of  the 
Violet  Ray — this  method  that  works  with 
nature  to  restore  and  build  up.  Learn  how 
you,  at  home,  can  now  use  these  great  cura- 
tive forces  of  Violet  Ray — heretofore  only 
available  at  big  expense  from  physicians  or 
beauty  doctors.  Send  coupon  or  postal 
card  now  and  receive  free  book  describing 
uses,  quoting  low  prices  (within  the  reach 
of  all)  and  explaining  liberal  Trial  Plan. 

Renulife  Electric  Co.,  Inc. 
1209  Marquette  Bldg.,  Detroit,  Mich. 

CANADIAN  RENULIFE  ELECTRIC  CO.,  Ltd., 
1209  Netting  RMg.,  Windsor,  Out. 
Toronto  Office:  612  C.  P.  R.  Building. 

I  Live  Sales  Representatives 
write  for  proposition 


Treatment  for  nervous- 
ness     and  general 
debility 


Lowest 
Prices 
Efficient 
VIOLtT 
RAYS 


COUPON  FOR  BOOK 
and  Special  Information 

RENULIFE  ELECT  1IC  CO.. 
1209  Marquette  Bid?.,  Detroit,  Mich. 

Please  send  without  obligation,  your  book  "Health,"  explain-  j 
ins  Violet  Ray  treatments  with  Renulife  Generators:  also  give  5 
Mill  particulars  as  to  its  application  for  ailments  checked  below  ' 
TREATS  SUCCESSFULLY 


.  .  Abscesses 
. .  Anemia 
.  .  Asthma 
. .  Arteriosclerosis 
. .  Baldness 
.  Blackheads 
.  Brain  Fag 
. .  Catarrh 
.  Colds 
.  Chilblains 
.  Dandruff 
. .  Deafness 
■  Eczema 
Enlarged  Prostate 


.  Facial  Neuralgia  ..Piles 

.  Falling  Hair  .  .Pimples 

.Goitre  ..Pyorrhea 

.Gout  ..Rheumatism 

.Hay  Fever  .  .Scars 

.  Infantile  Paralysis  ..Sciatica 

.Insomnia  .  .Skin  Diseases 

.Lameness  .  .Throat  Diseases 

.  Locomotor  Ataxia  ..Sprains 

.Lumbago  ..Toothache 

.Nervous  Affections  .  .Weak  Eyes 

.Neuralgia  ..Wrinkles 

.Neuritis  .  .Warts  and  Moles 
. .  Paralysis 

Write  your  name  and  address  in  margin  below  and  cut  out  % 
with  coupon  » 
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The  price  goes  up 


The  price  of  the  CROFT  LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY must  go  up.  We  have  fought  against  this  increase  as  long 
as  we  could.  You  have,  however,  one  more  chance  to  purchase  at 
the  old  price. 

In  fairness  and  justness  to  the  readers  of  this  paper,  we  desire 
to  give  everyone  notice  of  the  change  in  price  before  it  goes  into  effect. 

Know  electricity  as  experts  know  it 

No  other  library  or  course  on  the  practical  side  of  electricity  adheres  so 
closely  to  actual  electrical  work  as  the  Croft  Library  of  Practical  Electricity. 
No  other  set  of  books  or  course  is  more  modern,  complete,  or  more  easily 
understood.  This  Library,  with  its  mine  of  working  details,  enables  you  to 
master  electricity  quickly,  and  to  know  it  as  experts  do. 

The  standard  in  America 

Terrell  Croft  has  had  twenty  years'  experience  in  electrical  practice.  He 
started  as  wireman's  helper.  Later  he  became  trouble  shooter,  then  draftsman, 
then  electrical  engineer  for  the  Westinghouse  Co.  His  twenty  years'  experience 
is  boiled  down  to  eight  flexibly-bound  pocket  books  which  are  now  accepted 
as  the  standard  in  America. 


Your  last  chance 
to  procure  a  com- 
plete electrical  ed- 
ucation at  as  low 
a  price  as  $16, 
payable 


Nothing  better  at  any  price 

No  matter  how  much  you  may  pay  for  electrical  literature, 
nor  how  much  you  spend  on  educating  yourself  in  the  finer 
points  of  practice,  you  cannot  get  more  reliable,  more  authori- 
tative, more  detailed  information  than  is  contained  in  the 
Croft  Library.  It  is  an  innovation  in  the  world  of  electricity, 
as  a  ten-minute  examination  will  prove. 

Ten  days'  free  trial 

NOT  ONE  CENT  IN  ADVANCE 

In  order  to  receive  advantage  of  the  old  price  on  these 
books,  just  fill  out  the  coupon  and  return  to  us.  Keep 
the  books  ten  days  and  examine  them  thoroughly,  putting 
their  usefulness  to  every  imaginable  test.  Then  if  they  are 
not  satisfactory,  return  at  our  expense. 

Should  they  come  fully  up  to  your  expectations,  send  us 
$2  per  month  for  eight  months. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street  New  York 


Meet  Terrell  Croft 

Be  guided  in  your  study  of  electricity  by  an  experienced  electrical 
engineer  of  high  professional  standing,  a  man  who  gained  his 
knowledge  with  his  sleeves  rolled  up,  and  has  met  your  problems 
in  advance.  He  tells  in  plain,  understandable  language  how  to 
proceed  by  the  best  and  most  practical  methods  to  the  higher  position. 


■  ■  -■■  ■-  ■' '  -    ' 

IEXAMINATIO 


N  COUPON 


o      McGraw-Hill  Book  Co.,  Inc., 
«  239  W.  39th  St.,  New  York. 

'C  Gentlemen  : — Please  send  me  the  Library  of  Practical  Electricity 
0.  (shipping  charges  prepaid),  for  10  days'  free  examination.  If  satis- 
«  factory  I  will  send  $2  in  ten  days  and  $2  per  month  until  $16  has 
g  gj  been  paid.  If  not  wanted,  I  will  write  you  for  return  shipping 
o)  *»  instructions. 

5;  «  Name  

«« 

t  £  Home  Address  

^     City  and  State  

J     Where  Employed  

•<t     Occupation   (Ex.  1019) 
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EDITORIAL 


N  1877  Schiaparelli,  in  his  Memoria,  pub- 
lished the  first  maps  of  the  planet  Mars, 
on  which  were  shown  for  the  first  :ime 
canali — the  now   famous — or  infamous — 
Martian  canals.    In  Italian  this  word  does 
not  mean  canal,  but  channel,  and  it  is 
due  mainly  to  this  erroneous  conception  that  the  word 
canal  was  introduced  into  the  English,  French  and 
German  languages.    Just  the  same  it  stuck  from  the 
beginning,  altho  Schiaparelli  did  not  at  first  take  his 
"channels"  to  be  "canals,"  as  we  understand  the  term. 
For  canal  with  us  always  means  an  artificial  waterway, 
and  this  Schiaparelli  did  not  claim. 

From  1877  down  to  Lowell  and  Pickering,  astrono- 
mers and  scientists  have  waged  one  of  the  most  re- 
markable scientific  battles  in  history.  Books  by  the 
dozens,  pamphlets  by  the  hundreds  were  printed  and  are 
printed  this  very  minute,  discussing  the  pros  and  the 
cons  of  the  mysterious  canals.  The  one  camp — the  larg- 
est by  far — believes  absolutely  in  the  existence  of  the 
Martian  canals,  be  they  artificial  or  natural.  Hundreds 
of  astronomers  have  seen  the  net-like  lines,  criss-cross- 
ing the  face  of  our  sister  planet  by  the  hundreds  in  all 
directions. 

The  other  camp — the  minority — flatly  denies  all  ex- 
istence of  these  lines.  Their  contention  is  that  what 
the  other  fellow  sees  is  nothing  more  than  an  optical 
illusion.  The  followers  of  this  theory  have  never  been 
able  to  see  the  fine  lines  on  Mars,  or  if  they  really  did 
glimpse  them  they  have  been  unconvinced,  stoutly  main- 
taining their  belief  that  what  they  saw  was,  of  course, 
an  optical  illusion.  They  follow  up  the  argument  with 
the  triumphant  "proof"  that  the  photographic  plate, 
which  always  tells  the  truth,  has  never  been  able  to 
record  any  one  of  the  Martian  canals. 

This  sounds  like  a  good  argument,  for  there  is  no 


clear  record  of  an  actual  photograph  showing  the 
canals  on  Mars. 

It  is  true  that  the  Lowell  observatory  actually  did 
photograph  some  of  the  more  prominent  canals,  but 
these  show  up  exceedingly  faint,  and  would  not  be  con- 
sidered evidence  by  non-believers. 

Plausible  as  this  argument  is,  it  can  only  deceive 
laymen ;  the  astronomer,  however,  will  smile  at  it,  for  it 
is  preposterous. 

And  here  are  the  reasons:  When  we  look  at  the 
Martian  canals,  the  light  rays  pass  thru  two  atmos- 
pheres, that  of  Mars  and  our  own.  The  terrestrial 
atmosphere  is  about  thirty-five  miles  thick  and  very 
dense.  The  air  of  Mars  is  thin  and  passes  the  light 
rays  easily.  Unless  Mars  is  exactly  overhead — and  it 
is  far  from  that  when  nearest  to  the  earth — we  would 
view  it  thru  thirty-five  miles  of  air.  But  we  never  do. 
More  often,  because  Mars  is  many  degrees  from  zenith, 
we  view  it  thru  hundreds  of  miles  of  air.  And  this  is 
what  makes  all  the  trouble.  The  air  is  nearly  always 
in  motion — very  seldom  the  "seeing,"  as  astronomers 
call  it,  is  perfect.  So  when  we  attach  a  camera  to  our 
telescope  the  fine  lines  become  blurred,  due  to  the  dis- 
tortion, and  consequently  do  not  register  on  the  plate. 
But  there  are  several  other  reasons  why  we  cannot 
photograph  the  canals.  One  is  because  the  grain  in  the 
photographic  plate  is  too  coarse  to  show  such  exceed- 
ingly fine  lines.  Take  a  silk  sewing  thread  and  stretch 
it  across  your  yard.  You  can  see  it  readily  in  bright 
sunlight  thirty  or  forty  yards  away,  but  the  best  photo- 
graphic snapshot  will  not  be  able  to  register  a  trace  on 
the  sensitized  plate. 

Another  important  reason  why  we  cannot  photograph 
the  canals  is,  because  we  cannot  take  instantaneous  pic- 
tures for  the  reason  that  the  light  received  from  Mars 
is  rather  weak,  and  if  we  take  a  short-time  exposure 
the  moving  atmosphere  tends  to  blur  the  picture. 

H.  Gernsback. 
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"The  Master  Key  is  too  modest  a  title  for  such  a  stupendous  revelation^ 

SOME  men  and  women  seem  to  attract  suc- 
cess, power,  wealth,  health  and  attainment 
with  very  little  conscious  effort;  others  conquer 
with  great  difficulty,  still  others  fail  altogether 
to  reach  their  ambitions,  desires  and  ideals. 

Why  is  this  so? 

"The  Master  Key"  will  tell  you  why.  No  one 
can  read  it  and  not  be  a  changed  man  or  woman. 
None  but  who  will  emerge  from  its  magic  pages 
with  a  firmer  grasp  of  the  future — a  surer  under- 
standing of  what  he  can  do. 

"The  Master  Key"  is  a  key  with  which  many 
are  converting  loss  into  gain,  fear  into  courage, 
despair  into  joy,  hope  into  fruition. 

A  copy  of  this  magnificent,  richly  bound  128  page  book  will  be  sent  to  you,  with- 
out cost  or  obligation  of  any  kind,  if  you  address 

Charles  F.  Haanel,  203  Howard  Bldg.,  St.  Louis,  Mo. 
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Calls  Coming  in  Steadily,  for  National  Radio  Institute  Graduates, 
from  all  Parts  of  the  Country.    Learn  Commercial 
Wireless,  by  Mail,  in  Ten  Weeks 

Commercial  Radio  has  arrived  and  thousands  of  positions  are 
now  open  in  the  Merchant  Marine,  Commercial  Land  Radio 
Service,  Railroads,  Radio  Supply  Factories,  Lake  and  Ocean 
Steamship  Lines,  Telegraph  Companies  and  Aerial  Mail 
Service.  We  are  now  receiving  requests  for  more  National 
Radio  Institute  Gradutes  than  we  can  furnish. 


Salaries  Up  to  $250  a  Month 

With  exceptional  opportunity  for  promo- 
tion to  Radio  Mechanic,  Electrician,  or 
Engineer.  No  previous  experience  or  train- 
ing is  necessary.  You  can  Learn  Wireless 
the  National  Radio  Institute  way,  in  Ten 
Weeks,  by  mail,  right  in  your  own  home. 
With  our  help  you  can  quickly  qualify  for 
a  good  position  at  big  pay.  Many  of  our 
students  secure  positions  before  completing 
the  course,  because  it  is  based  on  actual 
practice  and  teaches  what  is  needed  to 
make  a  big  success  of  Wireless  work. 

Get  Your  Instructions  from  the 
Nation's  Capital 

(Our  Course  is  Endorsed  by  the  U.  S.  Govern- 
ment Officials.) 

The  National  Radio  Institute,  headed  by 
authorities  who  have  been  closely  allied 
with  government  training  of  students,  was 
established  in  1914  and  is  the  first  school  in 
America  to  successfully  teach  Wireless  by 
Mail.  The  work  is  under  the  direction  of 
J.  E.  Smith,  E.E.,  director  of  the  Radio 
Department,  Howard  University,  and  E.  R. 
Haas,  formerly  of  the  Radio  Division  of 
Yale  University. 

We  now  have  students  throughout  the 
world.  Our  location  in  the  Nation's  Capi- 
tal, together  with  the  standing  of  our  offi- 
cers and  their  wide  acquaintance  among 
government  officials  connected  with  Wire- 
less activities,  places  us  in  position  to  give 
our  students  the  best  instructions  obtain- 
able and  to  be  of  the  utmost  help  in  assist- 
ing them  to  secure  good  paying  positions. 

Travel  If  You  Want  To 

If  you  want  to  travel  and  see  the  world,  go 
to  foreign  countries  and  increase  your  knowl- 


edge of  world  affairs,  Wireless  offers  you 
the  chance  of  a  lifetime.  However,  you  are 
not  obliged  to  travel,  but  may  secure  a 
permanent  position  at  one  of  the  big  Land 
Stations,  Railroad,  Telegraph  or  Steamship 
Companies  if  preferred. 

Pay  as  You  Learn 

Our  plans  of  payment  bring  a  wireless  edu- 
cation within  the  reach  of  anyone  who  de- 
sires to  learn.  A  small  payment  down  on 
our  convenient  payment  plan,  and  small 
following  payments,  enables  you  to  earn  the 
cost  of  your  tuition  while  actually  learning 
to  be  a  wireless  operator. 

Free  Instruments  to  Every  Student 

In  addition  to  five  text  books — 35  special 
Lessons  and  18  Personal  Examinations — we 
send  you,  while  taking  our  course,  a  Stand- 
ard Automatic  Wireless  Transmitting  and 
Receiving  Set  for  sending  and  receiving 
messages.  These  fine  instruments  are  Free 
only  to  National  Radio  Institute  Students. 

Oldest  Wireless  School  in  America 

In  addition  to  being  the  oldest  and  largest 
Wireless  School  in  America,  our  location  in 
the  Nation's  Capital  enables  our  Students' 
Employment  Department  to  keep  in  close 
touch  with  the  best  openings  for  our  gradu- 
ates. A  Post  Graduate  Course  is  Given 
Free  to  every  graduate. 

FREE 

Our   booklet,    "Wireless    the    Opportunity  of 

Today,"  gives  you  complete  information  in 
regard  to  our  course,  the  quick  and  easy 
methods  by  which  you  can  master  wireless,  and 
other  important  facts  you  should  know.  It  is 
free.  Just  mail  the  coupon.  No  obligation 
whatever  on  your  part. 

|  ~  Mail  This  Coupon  Today  —  —  —  —  —  — 

National  Radio  Institute, 
Department  131,  Washington,  D.  C. 

Send  me,  free  of  charge,  your  booklet  "Wireless 
The  Opportunity  of  Today",  with  full  particulars 
regarding  your  famous  10  weeks'  Home  Study 
Course  and  your  Special  FREE  INSTRUMENT 
OFFER. 
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The  Coupon  Saves  You  $43 

And  you  may  pay  for  your  Oliver  at  the  rate  of  only  $3  per  month 

For  $57  you  can  now  obtain  the  identical  Oliver  Typewriter  formerly  priced  at  $100.  Thus 
you  save  nearly  half.  You  get  the  finest  typewriter  we  have  ever  built,  our  latest  model, 
the  No.  9.    If  any  typewriter  is  worth  $100,  you  will  agree  that  it  is  this  splendid,  speedy  Oliver. 

With  the  coming  of  the  new  price,  not  the  slightest  change  has  been  made  in  the  machine. 
In  every  way  it  is  exactly  what  we  formerly  priced  at  $100. 


SEP  2  21919  Our  reason  for  a  Lower  Price 


■ 

As  a  man  is  known  by  the 
company  he  keeps,  so  is  an  Oliver 

Among  its  700,000  purchasers  are 
such  distinguished  concerns  as; 

Columbia  GraphophoneCo. 
Baldwin  Locomotive  Works 
National  City  Bank  of  N.  Y. 
Boston  Elevated  Railways 
Hart,  Schaffner  &  Marx 
U.  S.  Steel  C  orporation 
New  York  Edison  Co. 
American  Bridge  Co. 
Diamond  Match  Co. 

and  others  of  great  rank 


Was  $100 
Now 


cScfi*  J&en  wonder  how  we  have 
effected  such  a  remarkable  re- 
duction in  price  without  chang- 
ing the  Oliver. 

Let  us  explain.  During  the 
war  we  learned  many  lessons 
in  economical  distribution,  ways 
of  saving. 

We  found  that  it  was  un- 
necessary to  have  great  num- 
bers of  traveling  salesmen  and 
numerous,  expensive  branch 
houses  throughout  the  country. 

We  were  able  to  discontinue 
many  other  superfluous  sales 
methods.  As  explained  further 
in  our  booklet,  "The  High  Cost 
of  Typewriters- — The  Reason 
and  the  Remedy." 

Old-time,  extravagant  meth- 
ods had  to  go  during  the  war. 
And  our  new  plan 
was  so  successful 
that  we  are  con- 
tinuing it.  We 
hope  never  to  go 
back  to  a  $100 
price,  which  was 
the  standard  fo>- 
so  many  vears. 


Free  Trial 

Our  new 
permits  you 


—Send  No  Money 

plan  is  simple.  It 


is 

to  be  your  own 
salesman.  You  may  order  a 
free-trial  Oliver  directly  from 
this  advertisement,  via  coupon. 

Note  that  the  coupon  brings 
either  an  Oliver  or  further  in- 
formation. 

When  you  receive  the  Oliver, 
use  it  as  if  it  were  your  own. 
Give  it  every  test.    Compare  it. 

If  you  agree  that  it  is  the 
finest  typewriter  at  any  price, 
and  wish  to  keep  it,  then  pay  us 
at  the  rate  of  $3  per  month. 

If  you  want  to  return  it,  ship 
it  back,  express  collect.  We  even 
refund  the  out-going  transporta- 
tion charges. 

During  the  free  trial,  you  can 
be  your  own  judge,  with  no  one 
to  influence  you. 

You  need  not  feel  under  the 
slightest  obligation  to  buy.  Let 
merit  decide. 

No  Need  to  Wait 

With  such  a  liberal  offer,  made  by 
000,000  concern,  no  one  need  be 
without  a  typewriter  now.  The  low 
price  removes  the  old-time  barrier. 
And  our  easy  payment  plan  makes  it 
possible  to  have  an  Oliver  while  paying. 

Mail  the  coupon  now  for  EITHER 
a  free  trial  Oliver  or  further  infor- 
mation,   including    illustrated  catalog. 

Canadian  Price,  $72 

The  Oliver  Typewriter  Co. 
677  Oliver  Typewriter  Bldg.  Chicago,  111 


THE  OLIVER  TYPEWRITER  COMPANY 

677  Oliver  Typewriter  Building,  Chicago,  III. 

□ Ship  me  a  new  Oliver  Nine  for  five  davs  free  inspec- 
tion.   If  I  keep  it,  I  will  pay  $57  at  the  rate  of  $3 
per  month.    The  title  to  remain  in  you  until  fully 
paid  for. 

My  shipping  point  is  

Tins  does  not  place  me  under  any  obligation  to  buy.  If 
I  choose  to  return  the  Oliver,  I  will  ship  it  back  at  your 
expense  at  ihe  end  of  5  days. 

□ Do  not  send  a  machine  until  I  order  it.    Mail  me 
your  book — "The  High  Cost  of  Typewriters— The 
Reason  and  the  Remedy,"  your  de  luxe  catalog  and 
further  information. 

Name   

Street  Address  

City   state  

Occupation  or  Business  
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"I  was  astounded  at  my  new  power  over  men  and  women.    People  actually  went  out  of  their  way 
to  do  things  for  me,  they  seemed  EAGER  TO  PLEASE  ME  " 

The  Secret  of  Making 
People  Like  c\on 


"Getting  people  to  like  you  is  the  quick  road  to  suc- 
cess— it's  more  important  than  ability,"  says  this 
man.  It  surely  did  wonders  for  him.  How  he  does 
it — a  simple  method  which  anyone  can  use  instantly. 


LL  the  office  was  talking 


A1 

J~\    about  it,  and  we  were 
wondering  which  one  of 
us  would  be  the  lucky  man. 

There  was  an  important  job  to 
be  filled  —  as  Assistant-to-the 
President.  According  to  the 
general  run  of  salaries  in  the 
office,  this  one  would  easily  pay 
from  $7,000  to  $10,000  a  year. 

The  main  requisite,  as  we  un- 
derstood it,  was  striking  person- 
ality and  the  ability  to  meet  even 
the  biggest  men  in  their  offices, 
their  clubs,  and  their  homes  on  a 
basis  of  absolute  equality.  This 
the  firm  considered  of  even  more 
importance  than  knowledge  of 
the  business. 

You  know  just  what  happens 
when  news  of  this  sort  gets 
around  an  office.  The  boys  got 
to  picking  the  man  among  them- 
selves. They  had  the  choice  all 
narrowed  down  to  two  men — 


Harrison  and  myself.  That  was 
the  way  I  felt  about  it,  too. 
Harrison  was  big  enough  for  the 
job,  and  could  undoubtedly  make 
a  success  of  it.  But,  personally, 
I  felt  that  I  had  the  edge  on  him 
in  lots  of  ways.  And  I  was  sure 
that  the  firm  knew  it,  too. 

Never  shall  I  forget  my  thrill  of 
pleasure  when  the  president's  secretary 
came  into  my  office  with  a  cheery  smile, 
looked  at  me  meaningly,  handed  me  a 
bulletin  and  said,  "Mr.  Frazer,  here  is 
the  news  about  the  new  Assistant-to-the- 
President."  There  seemed  to  be  a  new 
note  of  added  respect  in  her  attitude 
toward  me.  I  smiled  my  appreciation 
as  she  left  my  desk. 

At  last  I  had  come  into  my  own ! 
Never  did  the  sun  shine  so  brightly  as 
on  that  morning,  and  never  did  it  seem 
so  good  to  be  alive !  These  were  my 
thoughts  as  I  gazed  out  of  the  window, 
seeing  not  the  hurrying  throngs,  but 
vivid  pictures  of  my  new  position  flash- 
ing before  me.  And  then  for  a  further 
joyous  thrill  I  read  the  bulletin.  It 
said,  "Effective  January  1,  Mr.  Henry 
J.  Peters,  of  our  Cleveland  office,  will 


assume  the  duties  of  Assistant-to-the- 
President  at  the  home  office." 

Peters  !  Peters  ! — surely  it  couldn't 
be  Peters  !  Why,  this  fellow  Peters  was 
only  a  branch-office  salesman.  .  .  .  Per- 
sonality! Why,  he  was  only  five  feet 
four  inches  high,  and  had  no  more  per- 
sonality than  a  mouse.  Stack  him  up 
against  a  big  man  and  he'd  look  and 
act  like  an  office  boy.  I  knew  Peters 
well  and  there  was  nothing  to  him,  noth- 
ing at  all. 

January  the  first  came  and  Peters 
assumed  his  new  duties.  All  the  boys 
were  openly  hostile  to  him.  Naturally, 
I  felt  very  keenly  about  it,  and  didn't 
exactly  go  out  of  my  way  to  make  things 
pleacant  for  him — not  exactly ! 

But  our  open  opposition  didn't  seem 
to  bother  Peters.  He  went  right  on 
with  his  work  and  began  to  make  good. 
Soon  I  noticed  that,  despite  my  feelings 
against  him,  I  was  secretly  beginning 
to  admire  him.  He  was  winning  over 
the  other  boys,  too.  It  wasn't  long  be- 
fore we  all  buried  our  little  hatchets 
and  palled  up  with  Peters. 

The  funny  thing  about  it  was  the  big 
hit  he  made  with  the  people  we  did 
business  with.  I  never  saw  anything 
like  it.  They  would  come  in  and  write 
in  and  telephone  in  to  the  firm  and 
praise  Peters  to  the  skies.  They  insisted 
on  doing  business  with  him,  and  gave 
him  orders  of  a  size  that  made  us  dizzy 
to  look  at.  And  offers  of  positions ! 
why,  Peters  had  almost  as  many  fancy- 
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sense  of  power 
And  I  felt  the  urge 


figure  positions  offered  to  him  as  a  dic- 
tionary has  words. 

What  I  could  not  get  into  my  mind 
was  how  a  little,  unassuming,  ordinary- 
to-look-at-chap  like  Peters  could  make 
such  an  impression  with  everyone — es- 
pecially with  influential  men.  He  seemed 
to  have  an  uncanny  influence  over  peo- 
ple. The  masterly  Peters  of  today  was 
an  altogether  different  man  from  the 
commonplace  Peters  I  had  first  met 
years  ago.  I  could  not  figure  it  out,  nor 
could  the  other  boys. 

One  day  at  luncheon  I  came  right 
out  and  asked  Peters  how  he  did  it.  I 
half  expected  him  to  evade.  But  he 
didn't.  He  let  me  in  on  the  secret.  He 
said  he  was  not  afraid  to  do  it  as  there 
was  always  plenty  of  room  at  the 
top. 

What  Peters  told 
me  acted  on  my  mind 
in    exactly    the  same 
way  as  when  you 
stand    on    a  hill 
and  look  through 
binocular  glasses 
at  objects  in  the 
far  distance. 
Many    things  I 
could  not  see  be- 
fore suddenly 
leaped    into  my 
mind   with  start- 
ling clearness.    A  new 
surged  through  me. 
to  put  it  into  action. 

Within  a  month  I  was  getting  re- 
markable results.  I  had  suddenly  be- 
come popular.  Business  men  of  impor- 
tance who  had  formerly  given  me  only 
a  passing  nod  of  acquaintance,  suddenly 
showed  a  desire  for  my  friendship.  I 
was  invited  into  the  most  select  social 
circles.  People — even  strangers — actu- 
ally went  out  of  their  way  to  do  things 
for  me.  At  first  I  was  astounded  at  my 
new  power  over  men  and  women.  Not 
only  could  I  get  them  to  do  what  I 
wanted  them  to  do  but  they  actually 
anticipated  my  wishes  and  seemed  eager 
to  please  me.  But  let  me  tell  you  some 
of  my  experiences. 

One  of  our  biggest  customers  had  a 
grievance  against  the  firm.  He  held  off 
payment  of  a  big  bill  and  switched  to 
one  of  our  competitors.  I  was  sent  to 
see  him.  He  met  me  liked  a  cornered 
tiger.  A  few  words  and  I  calmed  him. 
Inside  of  fifteen  minutes  he  was  shower- 
ing me  with  apologies.  He  gave  me  a 
check  in  full  payment,  another  big  or- 
der, and  promised  to  continue  giving 
us  all  his  business. 

For  certain  reasons  it  became  neces- 
sary for  the  firm  to  obtain  a  signed  let- 
ter from  a  prominent  public  man.  Three 
of  our  men  had  tried,  and  failed.  Then 
I  was  given  the  job.  I  felt  I  had  been 
made  the  "goat."  But  I  got  the  signed 
letter,  and  with  it  an  inside  tip  which 
enabled  us  to  land  a  prize  order  about 
which  our  competitors  are  still  guessing 
and  wondering. 


*'  People  would  come  in  mid 
write  in  and  telephone  in  and 
praise  Peters  to  the  skies  .  ■  ■ 
he  was  showered  with  oljers 
of    fancy    figure  positions." 


Then  trouble  sprang  up  at  one  of  our 
factories.  Then  men  talked  strike. 
Things  looked  ugly.  I  was  sent  to 
straighten  it  out.  On  the  eve  of  a  gen- 
eral walkout,  I  pacified  the  men  and 
headed  off  the  strike.  And  not  only  this, 
but  ever  since  then  this  factory  has  led 
all  our  other  plants  in  production. 

I  could  tell  you  dozens  of  similar 
instances,  but  they  all  tell  the  same 
story — the  ability  to  make  people  like 
you,  believe  what  you  want  them  to  be- 
lieve, and  to  do  what  you  wa.nt  them  to 
do.  I  take  no  personal  credit  for  what  I 
have  done.  All  the  credit  I  give  to  the 
method  Peters  told 
me  about.  We 
have  told  it  to  lots 
of  our  friends,  and 
it  has  enabled 
them  to  do  just  as 
remarkable  things 
as  Peters  and  I 
have  done. 

Which  reminds 
me:  One  of  my 
wife's  close  friends 
moved  to  another 
town  where  she 
was  a  stranger. 
My  wife  of  course 
knew  of  my  meth- 
od. She  told  it 
to  her  friend  with  the  idea  that  it  might 
be  of  assistance  to  her  in  meeting  new 
people.  It  helped  her  so  wonderfully 
that  in  a  very  short  time  she  won  the 
close  friendship  of  many  of  the  "best 
families"  in  the  town.  Every  one  won- 
ders how  she  did  it.  But  WE  know. 

But  you  want  to  know  what  method 
I  used  to  do  all  these  remarkable  things. 
It  is  this:  You  know  that  every  one 
doesn't  think  alike.  What  one  likes  an- 
other dislikes.  What  pleases  one  offends 
another.  And  what  offends  one  pleases 
another.  Well,  there  is  your  cue.  You 
can  make  an  instant  hit  with  any  one  if 
you  say  the  things  they  want  you  to 
say,  and  act  the  way  they 
want  you  to  act.  Do  this  and 
they  will  surely  like  you, 
and  believe  in  you,  and  will 
go  miles  out  of  their  way  to 
PLEASE  YOU. 

You  can  do  this  easily  by 
knowing  certain  simple  signs. 
Written  on  every  man,  woman 
and  child  are  signs,  as  clearly 
and  as  distinctly  as  though 
they  were  in  letters  afoot  high, 
which  show  you  from  one  quick 
glance  exactly  what  to  say  and 
to  do  to  please  them — to  get 
them  to  believe  what  you  want 
them  to  believe — to  think  as 
you  think — to  do  exactly  what 
you  want  them  to  do. 

In  knowing  these  simple 
signs  is  the  whole  secret  of  get- 
ting what  you  want  out  of  life 
— of  making  friends,  of  busi 
ness  and  social  advancement, 
great  leader  uses  this  method, 
whv  he  IS  a  leader 


you  will  quickly  become  a  leader — 
nothing  can  stop  you.  And  you  will 
want  to  use  it  for  no  other  reason  than 
to  protect  yourself  against  others. 

What  Peters  told  me  at  luncheon 
that  day  was  this:  "Get  Dr.  Blackford's 
'Reading  Character  at  Sight.'  "  I  did 
so.  This  is  how  I  learned  to  do  all  the 
remarkable  things  I  have  told  you  about. 

You  have  heard  of  Dr.  Blackford,  the 
Master  Character  Analyst.  Many  con- 
cerns will  not  employ  a  man  without 
first  getting  Dr.  Blackford  to  pass  on 
him.  Concerns  such  as  Westinghouse 
Electric  and  Manufacturing  Company, 
Baker-Vawter  Company,  Scott  Paper 
Company  and  many  others  pay  Dr. 
Blackford  large  annual  fees  for  advice 
on  dealing  with  human  nature. 

So  great  was  the  demand  for  these 
services  that  Dr.  Blackford  could  not 
even  begin  to  fill  all  the  engagements. 
So  Dr.  Blackford  has  explained  the 
method  in  a  simple  seven-lesson  course 
entitled  "Reading  Character  at  Sight." 
Even  a  half  hour's  reading  of  this 
remarkable  course  will  give  you  an  in- 
sight into  human  nature  and  a  power 
over  people  which  will  surprise  you. 

Such  confidence  have  the  publishers 
in  Dr.  Blackford's  course,  "Reading 
Character  at  Sight,"  that  they  will 
gladly  send  it  to  you  on  approval.  Send 
no  money.  Merely  fill  in  and  mail  the 
coupon.  The  complete  course  will  go  to 
you  instantly,  on  approval,  all  charges 
prepaid.  Look  it  over  thoroughly.  See 
if  it  lives  up  to  the  claims  made  for  it. 
If  you  do  not  want  to  keep  it,  then 
return  it,  and  the  transaction  is  closed. 
And  if  you  decide  to  keep  it — as  you 
surely  will — then  merely  remit  Five 
Dollars  in  full  payment. 

Remember,  you  take  no  risk,  you 
assume  no  obligation.  The  entire  course 
goes  to  you  on  approval.  You've  every- 
thing to  gain — nothing  to  lose.  So  mail 
the  coupon  NOW,  while  this  remark- 
able offer  remains  open. 


Everv 
That  is 
Use  it  yourself  and 


!  Independent  Corporation 

Publishers  of  The  Independent  Weekly 
J  Dept.  B-11010      119  West  40th  St.,  New  York 

I  You  may  send  me  Dr.  Blackford's  Course  of  seven  les- 
■  sons  entitled  "Reading  Character  at  Sight."  I  will  either 

remail  the  course  to  you  within  five  days  after  its  receipt. 

or  send  you  ?5  in  full  payment  of  the  course. 
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YOU  know  how  invigorating  and 
healthful  mountain  air  is  —  how 
beneficial  it  is  to  the  lungs.  It  is 
doubly  invigorating  right  after  a  thunderstorm.  Then 
the  air  is  highly  charged  with  ozone  produced  by  lightning 
discharges  thru  the  air.  The  exhilarating  twang  is  the 
mixture  of  this  ozone  with  diffused  pine  needle  oil  from 
the  pines. 

It  is  now  possible  for  you  to  get  exactly  the  same  effect  artificially 
and  without  leaving  your  home,  by  means  of  the 

ROGERS  OZONE  GENERATOR 

The  Ozone  Generator,  figuratively  speaking,  brings  the  mountains 
to  you,  because  it  produces  a  heavy  flow  of  ozone  combined  with 
vaporized  pine  needle  oil.  To  inhale  the  fumes  of  this  generator 
is  like  a  trip  to  the  most  famous  mountain  health  resorts  of  the 
country,  and  you  can  have  the  treatment  at  practically  no  cost,  at 
any  time  you  desire.  For  lung  and  bronchial  troubles,  especially  for 
hay  fever,  catarrh,  colds,  etc.,  it  gives  remarkably  quick  relief. 

Our  Ozone  Generator  can  be  used  with  any  high  frequency  violet-ray 
machine,  but  it  is  specially  built  for  our  own  make  as  illustrated. 
Made  entirely  of  glass  and  can  be  used  by  anyone. 

In  connection  with  this  machine  we  recommend 
our  Type  D  Violet  Ray,  Hi^h  Frequency  Generator 

This  is  a  powerful  machine  of  very  substantial  construction,  and  the  range  of 
adjustment  is  very  wide.    We  recommend  this  machine,  because  we  have  found 

it  to  give  less  trouble  than  the  self-contained 
machine  which  is  extremely  liable  to  burn  out. 
-if*  There   is   no    connecting   cord    that   sparks — therefore 

A\iR  with  this  machine  all  shocks  are  done  away  with.  The 

'^^w-  adjustment   screw   and  vibrator  are  enclosed   in   a  neat 

jSP"*  mahogany   case  654    x  4%  _x_S^2    inches.     The  handle 

containing  the  secondary  coil  is  separable,  and  is  equipt 
with  a  square  socket,  making  it  impossible  for  the 
electrode  to  turn. 

An  ideal   outfit,  fully  guaranteed  as  to  material  and 
workmanship. 

Price  with  one  surface  applicator  $25.00 

Price  complete  with  Ozone  Generator  as  described 

above    31.50 

f  JlkW         yT2M*       F  -flfr.  V.    |5  ( );.,nr  ( H-7irr.it,  .r    il.,n.-.  6.50 

lf£  *S?Wr       i<2sD'i  1  Bottle  o£  Pine  Needle  0il FREE 

\\  A  Send  for  complete  descriptive  booklet  telling  about  the 

many  advantages  and  benefits  you  will  derive  from  its  use. 

T&tk  I    The  Rogers  Electric  Laboratories  Co. 

Dept.  B,  2056  E.  4th  Street,   CLEVELAND,  OHIO 

W  /  ,   .  -     >.         Also  manufacturers  of  high  quality  X-ray  Machines 

L\ V  I      '         \        at  reasonable  prices.    Write  for  catalog  and  full 
-^1  information. 
^  *      "jfJtafc.  Oldest    Manufacturers    of  Portable 

High  Frequency  Violet-Ray  Gener- 
ators in  U.  S. 

 " 
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Why  Some  Foods  Explode 
in  the  Stomach 

And  How  48  Hours  Makes  New  Stomachs  from  Old 


A MAN'S  success  in  life  depends 
more  on  the  co-operation  of  his 
l.  stomach  than  on  any  other  fac- 
tor. Juet  as  an  "army  moves  on  its 
stomach"  so  does  the  individual. 
Scientists  tell  us  that  90c/c  of  all  sick- 
ness is  traceable  to  the  digestive  tract. 
Yet  in  a  surprisingly  large  number  of 
cases  even  chronic  stomach  trouble  can 
be  remedied  in  from  48  to  72  hours. 

Physical  efficiency  is  the  back-bone 
of  mental  efficiency.  Unless  our  stom- 
achs are  effectively  performing  their 
functions  in  the  way  Nature  intended, 
we  can't  be  physically  fit.  And  unless 
we're  physically  fit,  we  can't  be  thor- 
oughly successful. 

As  Dr.  Orison  Swett  Marden,  the 
noted  writer,  says,  "the  brain  gets  an 
immense  amount  of  credit  which  really 
should  go  to  the  stomach."  And  it's 
true  —  keep  the  digestive  system  in 
shape  and  brain  vitality  is  assured. 

Of  course,  there  are  successful  men 
who  have  weak  digestions,  but  they 
are  exceptions  to  the  rule.  They  suc- 
ceeded in  spite  of  their  physical  con- 
dition. Ten  times  the  success  would 
undoubtedly  be  theirs  if  they  had  the 
backing  of  a  strong  physique  and  a 
perfect  stomach.  There  are  a  thou- 
sand men  who  owe  their  success  in 
life  to  a  good  digestion  to  every  one 
who  succeeded  in  spite  of  a  poor  diges- 
tion and  the  many  ills  it  leads  to. 

The  cause  of  practically  all  stomach 
disorders  —  and  remember,  stomach 
disorders  lead  to  90%  of  all  sickness 
— is  wrong  eating. 

Food  is  the  fuel  of  the  human  system,  yet 
some  of  the  combinations  of  food  we  put 
into  our  systems  are  as  dangerous  as  dyna- 
mite, soggy  wood  and  a  little  coal  would 
be  in  a  furnace — and  just  about  as  effective. 
Is  it  any  wonder  that  the  average  life  of 
man  today  is  but  39  years  —  and  that 
diseases  of  the  stomach,  liver,  and  kidneys 
have  increased  103%  during  the  past  few 
years ! 

The  trouble  is  that  no  one  has,  until  re- 
cently, given  any  study  to  the  question  of 
food  and  its  relation  to  the  human  body. 
Very  often  one  good  harmless  food  when 
eaten  in  combination  with  other  harmless 
foods  creates  a  chemical  reaction  in  the 
stomach  and  literally  explodes,  giving  off 
dangerous  toxics  which  enter  the  blood  and 
slowly  poison  our  entire  system,  sapping 
our  vitality  and  depleting  our  efficiency  in 
the  meantime. 

And  yet,  just  as  wrong  food  selections 
and  combinations  will  destroy  our  health 
and  efficiency,  so  will  the  right  foods  create 
and  maintain  bodily  vigor  and  mental 
energy.  And  by  right  foods  we  do  not 
mean  freak  foods  —  just  good,  every-day 
foods  properly  combined.  In  fact,  to  fol- 
low Corrective  Eating  it  isn't  even  neces- 
sary to  upset  your  table. 

Not  long  ago  I  had  a  talk  with  Eugene 
Christian,  the  noted  food  scientist,  and  he 
told  me  some  of  his  experiences  in  the 
treatment  of  disease  through  food.  Inci- 


By  R.  S.  THOMPSON 

dentally  Eugene  Christian  has  personally 
treated  over  23,0(10  people  for  almost  every 
non-organic  ailment  known,  with  almost 
unvaried  success.  An  enviable  record  when 
one  considers  that  people  nearly  always  go 
to  him  after  every  other  known  method  has 
failed.  And  the  remarkable  part  of  it  all 
is  that  Eugene  Christian's  methods  often 
remedy  chronic  cases  of  stomach  trouble 
in  48  hours. 

One  case  which  interested  me  greatly  was 
that  of  a  young  business  man  whose  effi- 
ciency had  been  practically  wrecked  through 
stomach  acidity,  fermentation  and  constipa- 
tion, resulting  in  physical  sluggishness 
which  was  naturally  reflected  in  his  ability 
to  use  his  mind.  He  was  twenty  pounds 
under  weight  when  he  first  went  to  see 
Christian  and  was  so  nervous  he  couldn't 
sleep.  Stomach  and  intestinal  gases  were 
so  severe  that  they  caused  irregular  heart 
action  and  often  fits  of  great  mental  depres- 
sion. As  Christian  describes  it,  he  was  not 
50  per  cent  efficient  either  mentally  or  phys- 
ically. Yet  in  a  few  days,  by  following 
Christian's  suggestions  as  to  food,  his  con- 
stipation had  completely  gone,  although  he 
had  formerly  been  in  the  habit  of  taking 
large  daily  doses  of  a  strong  cathartic.  In 
five  weeks  every  abnormal  symptom  had 
disappeared — his  weight  having  increased 
six  pounds.  In  addition  to  this  he  acquired 
a  store  of  physical  and  mental  energy  so 
great  in  comparison  with  his  former  self 
as  to  almost  belie  the  fact  that  it  was  the 
same  man. 

Another  instance  of  what  proper  food 
combinations  can  do  was  that  of  a  man  one 
hundred  pounds  overweight  whose  only 
other  discomfort  was  rheumatism.  This 
man's  greatest  pleasure  in  life  was  eating. 
Though  convinced  of  the  necessity,  he  hesi- 
tated for  months  to  go  under  treatment, 
believing  he  would  be  deprived  of  the  pleas- 
ure of  the  table.  He  finally,  however,  de- 
cided to  try  it  out.  Not  only  did  he  begin 
losing  weight  at  once,  quickly  regaining  his 
normal  figure,  all  signs  of  rheumatism  dis- 
appearing, but  he  found  the  new  diet  far 
more  delicious  to  the  taste  and  afforded  a 
much  keener  quality  of  enjoyment  than  his 
old  method  of  eating,  and  he  wrote  Chris- 
tian a  letter  to  that  effect. 

But  perhaps  the  most  interesting  case 
that  Christian  told  me  of  was  that  of  a 
multi-millionaire — a  man  70  years  old,  who 
had  been  traveling  with  his  doctor  for  sev- 
eral years  in  a  search  for  health.  He  was 
extremely  emaciated,  had  chronic  constipa- 
tion, lumbago,  and  rheumatism.  For  over 
twenty  years  he  had  suffered  from  stomach 
and  intestinal  trouble  which  in  reality  was 
super-aciduous  secretions  in  the  stomach. 
The  first  menus  given  him  was  designed 
to  remove  the  causes  of  acidity,  which  was 
accomplished  in  about  thirty  days.  And 
after  this  was  done  he  seemed  to  undergo 
a  complete  rejuvenation.  His  eyesight, 
hearing,  taste,  and  all  of  his  mental  facul- 
ties became  keener  and  more  alert.  He  had 
had  no  organic  trouble — but  he  was  starv- 
ing to  death  from  malnutrition  and  decom- 
position— all  caused  by  the  wrong  selection 
and  combination  of  foods.  After  six 
months'  treatment  this  man  was  as  well 
and  strong  as  he  had  ever  been  in  his  life. 

These  instances  of  the  efficacy  of  right 
eating  I  have  simply  chosen  at  random 
from  perhaps  a  dozen  Eugene  Christian 
told  me  of,  every  one  of  which  was  fully 
as  interesting,  and  they  applied  to  as  many 
different  ailments.  Surely  this  man  Chris- 
tian is  doing  a  great  work. 


1  know  of  several  instances  where  rich 
men  and  women  have  been  so  pleased  with 
what  he  has  done  for  them  that  they  have 
sent  him  checks  for  $500  or  $1,000  in  addi- 
tion to  the  amount  of  the  bill  when  paying 
him. 

There  have  been  so  many  inquiries  from 
all  parts  of  the  United  States  from  people 
seeking  the  benefit  of  Eugene  Christian's 
advice  and  whose  cases  he  is  unable  to 
handle  personally  that  he  has  written  a 
course  of  little  lessons  which  tell  you  ex- 
actly what  to  eat  for  health,  strength  and 
efficiency.  This  course  is  published  by  The 
Corrective  Eating  Society  of  New  York. 

These  lessons,  there  are  24  of  them,  con- 
tain actual  menus  for  breakfast,  luncheon, 
and  dinner,  curative  as  well  as  corrective, 
covering  every  condition  of  health  and 
sickness  from  infancy  to  old  age  and  for 
all  occupations,  climates,  and  seasons,  in- 
cluding special  summer  menus  which  enable 
you  to  withstand  the  heat  and  retain 
winter's  vigor. 

Reasons  are  given  for  every  recom- 
mendation based  upon  actual  results  se- 
cured in  the  author's  many  years  of  prac- 
tice. Technical  terms  have  been  avoided 
— every  point  is  explained  so  clearly  that 
there  can  be  no  possible  misunderstanding. 

With  these  lessons  at  hand  it  is  just  as 
though  you  were  in  personal  contact  with 
the  great  food  specialist,  because  every  pos- 
sible point  is  so  thoroughly  covered  that 
you  can  scarcely  think  of  a  question  which 
isn't  answered.  You  can  start  eating  the 
very  things  that  will  produce  the  increased 
physical  and  mental  energy  you  are  seeking 
the  day  you  receive  the  lessons  and  will 
find  that  you  secure  results  with  the  first 
meal.  And  if  you  suffer  from  acid  stom- 
ach it  is  quite  likely  that  your  trouble  will 
successfully  be  overcome  in  from  48  to 
72  hours. 

If  you  would  like  to  examine  these  24 
Little  Lessons  in  Corrective  Eating,  simply 
write  The  Corrective  Eating  Society,  Inc., 
Dept.  16410,  443  Fourth  Avenue,  New  York 
City.  It  is  not  necessary  to  enclose  any 
money  with  your  request.  Merely  ask  them 
to  send  the  lessons  on  five  days'  trial,  with 
the  understanding  that  you  will  either  re- 
turn them  within  the  time  or  remit  $3.00, 
the  small  fee  asked. 

The  reason  that  the  Society  is  willing  to 
send  the  lessons  on  free  examination  with- 
out money  in  advance  is  because  they  want 
to  remove  every  obstacle  to  putting  this 
knowledge  in  the  hands  of  the  many  inter- 
ested people  as  soon  as  possible,  knowing- 
full  well  that  a  test  of  some  of  the  menus 
in  the  lessons  themselves  is  more  convinc- 
ing than  anything  that  can  possibly  be  said 
about  them. 

Please  clip  out  and  mail  the  following 
form  instead  of  writing  a  letter,  as  this 
is  a  copy  of  the  official  blank  adopted 
by  the  Society,  and  will  be  honored  at 
once. 


CORRECTIVE  EATING  SOCIETY,  INC. 

Dept.  16410,  443  Fourth  Ave.,  New  York  City 

You  may  send  me  prepaid  a  copy  of 
Corrective  Eating  in  24  Lessons.  I  will 
either  remail  them  to  you  within  five  days 
after  receipt  or  send  you  $3. 

Name   

Address   

City   State  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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RADIO 

1  V  AMATEUR. 

NEWS 

 WeC.  U.S.PAT.OFP.    ..  . 


THE  100%  WIRELESS  MAGAZINE" 


Partial 

CONTENTS  OF 

OCTOBER  ISSUE: 

Arc  Undampt  Transmission. 

By  Ensign  P.  H.  Bmichernn,  D.S.N. R.F. 

Developing  Audions  for  the  Ama- 
teurs. 

By  E.  T.  Jones.  Associate  Editor. 

Cascade  Amplification  at  Radio  Fre- 
quencies. 

By  Thomas  Benson. 

Save  Your  Old  Coupler. 

By  M.  B.  Lowe. 

Audion  Protective  Device. 

By  Edgar  Terrain  Johnstone. 

Selector  Switch  for  "Rogers"  Under- 
ground Antenna. 

By  Stanley  J.  Brown. 

How  to  Make  A  Good  Variable  Con- 
denser. 

By  A.  Warr. 

A  New  Radio  Dynamic  Controlling 
System. 

By  Lieut.  W.  R.  Coventry 

Long  Wave  Receiving. 

By  H.  L.  Beedenbender. 

Magnet  Control  for  Vacuum  Tubes. 

By  Herbert  Webb 

An  Amateur's  Retrospect. 

By  Scott  E.  Vance. 

A   Short   Wave   Receiving  Trans- 
former. 

By  Raymond  Evans. 

Improved  "B"  Battery  Construction. 

By  J.  G.  Reed. 

An   Undampt   Transmitter   of  the 
De  Forest  Type. 

By  E.  Dynner. 


SEND 
15c  FOR 
SAMPLE 

copy 

TODAY 

I  EXPERIMENTER  PUB.  CO.,  231  Fulton  St.,  N.Y.C. 


What  "Radio  Amateur  News"  Is: 

With  its  fourth  issue  RADIO  AMATEUR  NEWS  holds  the  field  undisputedly  as  the 
greatest  radio  magazine  in  print  today.  In  point  of  circulation,  number  of  articles, 
illustrations,  RADIO  AMATEUR  NEWS  now  leads  all  other  wireless  magazines.  Take 
for  instance  the  September  issue  with  its  fifty-six  pages ;  there  were  fifty-one  separate 
purely  radio  articles  and  112  illustrations.  Over  twenty-five  thousand  copies  were 
printed  and  circulated. 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  56  pages  (or  more) 
and  an  artistic  cover  in  two  colors.  The  illustrations  average  125  every  month  and 
there  are  from  40  to  SO  up-to-date  articles,  some  by  our  biggest  radio  scientists,  in 
every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print  today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  maga- 
zine in  existence.  It  caters  to  no  commercial  interests — it  has  no  boss  save  its  readers. 
It  is  "different" — it  has  the  latest  radio  news.  It  is  a  scientific  magazine  but  it  caters 
largely  to  the  RADIO  AMATEUR— it  is  by  and  for  the  Amateur.  It  is  publisht  by 
the  publishers  of  the  ELECTRICAL  EXPERIMENTER,  but  there  will  be  no  dupli- 
cation of  articles  in  the  two  magazines.  Both  are  entirely  different — but  both  together 
will  give  you  ALL  the  radio  news  of  all  the  world.  Whether  you  are  a  professor  or 
an  Amateur,  get  a  sample  copy  or  order  it  from  your  Newsdealer  today. 


By  E.  T.  JONES 

Associate  Editor 


Junior  Radio  Course 

A  distinctly  new  feature  began  with  the  September  issue  in  our  new  Junior  Radio  Course. 
In  the  October  issue  Lesson  No.  2  will  appear  complete.  This  course  is  intended  for  the  beginner 
and  everything  presented  will  be  in  plain  English — even  the  merest  tyro  in  radio  will  And  no 
trouble  in  understanding  and  assimilating  the  knowledge.  The  series  is  a  very  important  one  and 
nothing  like  it  has  ever  appeared  in  print  before.  Everyone  owes  it  to  himself  in  this  new  age 
to  know  something  about  wireless  and  this  course  will  enlighten  all  laymen.  Profusely  illustrated 
with  pictures  that  anyone  can  understand. 


15C 

The  Copy 

$1.50 

A  Year 

Canada  and  Foreign 

$2.00  A  Year 


56  PAGES 
125  ILLUSTRATIONS 


IIMIlllllll 


-SPECIAL  OFFER- 


Gentlemen: 

Please  enter  my  subscription  for  RADIO  AMATEUR 
NEWS  for  the  term  of  one  year  for  which  I  enclose 
herewith  $1.50.  For  this  you  will  send  to  me  im- 
mediately your  great  Wireless  Course,  containing  160 
pages.  350  illustrations,  size  6%  x  10"  with  fine 
flexible  cloth  cover.  I  have  added  5c  extra  for  postage. 
.  (I  have  written  my  name  and  address  in  margin. 
\  f  below. )  ^ 
IP  1 
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In  one  way  or. another  your  whole  income  is  staked  upon  your  memory  every  day  ! 

A  Simple  Test 
To  Measure 

Could  You  Get  By  With  This  Big  Employer  Who  Judges 

His  Men  On  What  Their  Minds  Retain?    Try  It. 

NOT  long  ago  a  large  eastern  concern  was  leave  the  room  and  write  down  as  many  as  he  learned  in  the  past.  Otherwise  they  are  mere  guesses, 

looking  for  a  man  to  fill  an  important  can  remember.    The  proportion  of  them  that  ~~  S™^.     ...  „„„,.,      ...  . 

j.  .  .  i  i      •             .            I.    j  .       ■        i_-  Foresight, — that  quality   which  marks  the  most 

position  as  district  manager.  he  is  able  to  recall  determines  his  memory  successful  men  everywhere— is  nothing  more  nor  less 

Several  hundred  applications   for  the  job  rating  and,  largely,  his  chances  for  getting  the  than  applied  memory.  We  can  only  foresee  what  may 

were  received.    The  choice  finally  narrowed  job.  occur  from  our  experience  of  what  has  occurred  in 

L         .     r                        .  x         ,,J      . i  -¥ 7-                                                   .  ,         ,  the  past.    A  simple  matter  of  memory, 

down  to  four  names,  and  from  these  the  sue-  You  can  measure  your  memory  at  home  by  And  all  knowledge  itself  exists  only  through  the 

cessful  candidate  was  to  be  selected.  means  of  this  same  test.    Have  someone  select  ability  to  remember  things  that  have  been  learned. 

Before  the  decision  was  made  these  four  and  arrange  twenty-five  articles  of  ordinary  information  gained  through  experience,  facts  that 

men  were  asked  to  do  what  seemed  to  them  a  household  use  on  a  table.    Let  those  who  are  j^s  ^^^M^t^^^!^^^ 

most  unusual  thing.    They  were  put  through  taking  the  test  observe  them  in  silence  for  IS  knowledge  of  others  expressed  to  us  in  speech  or  in 

a  test  such  as  they  had  never  before  heard  of,  seconds.   Then  let  each  persontgo  into  another  printed  words. 

and  each  man  understood  that  he  would  be  room  and  write  down  the  names  of  as  many  C°  lt  is  that  the  words  "I  forgot",  and  all  these 

judged,  to  a  large  extent,  on  the  showing  he  of  the  articles  as  he  can  remember.   The  result  O  ^Vne*  all/°«s  ^nSn'SftSw^ 

made.  will  reveal  a  surprising  state  of  affairs.    It  will  ness  and  an  admission  of  failure. 

The  job  was  filled  at  last  and  the  man  who  dismay  you  to  find  how  quickly  and  absolutely  And  it  has  been  David  M.  Roth  who  has  showed 

won  out  was  probably  more  surprised  at  his  the  names  of  familiar  articles,.some  of  which  j™*^ °Zm^}?ss  a  P°or, memory  is.  He 

c  ii_               v       ,j  ,  i                           ,                    j          ...    ,.  has  given  to  the  public  the  secret  of  how  to  improve 

success  than  any  of  the  others  would  have  perhaps  you  see  and  use  every  day,  will  sllD  even  a  poor  memory  in  a  single  evening.    By  the 

been  had  they  gotten  it.    He  knew  that  his  out  of  your  mind  and  refuse  to  return.  Roth  Method  hundreds  of  thousands  of  people  all 

experience  was  far  less  than  that  of  two  of  But  the  most  interesting  part  of  this  test  is  ?fve.r  the  countr/  have  discovered  for  themselves  that 

ax.          l-           -i_                           ii_                t  ,u                                      .           j        i  H  is  easy  to  have  a  sure-fire  memory     And  thev 

the  applicants,  he  was  younger  than  any  of  the  way  it  exposes  the  tremendous  handicap  have  gained  dearer  thinking  powers,  stronger  lead- 

them  and  it  had  seemed  to  him  all  along  that  you  are  struggling  under  in  your  daily  work.  ership  and  better  self-possession  aiong  with  their 

his  case  was  anything  but  hopeful     He  de-  When  you  find  what  a  small  number  of  the  arti-  better  memories. 

terminpH  tr>  find  nut  iner  whv  thp  firm  nut  cr,  <les  011  the  table  you  are  able  t0  name  after  ^  0n?  ,nan  not  long  ag0  wrote  t0  Mr-  Roth  : 

termmed  to  nncl  out  JUSt  why  the  nrm  put  so  most  intense  effort  to  impress  them  on  your  mind  "You  should  have  said  that  any  person  can 

much  reliance  on  the  Simple  test  that  each  you  begin  to  realize  how  many  facts  of  value,  how  improve  their  memory  in  two  hours." — Charles 

man  had  been  asked  to  take.  much   usefid   knowledge,  how  many  names,  faces  A.  Horan,  1541  W.  Lehigh  Ave.,  Philadelphia, 

"That  littlp  rtpvirp  is  nnp  ni  r>nr  mr,ct  irolii  and  figures  that  would  make  you  a  better  man  in  Fa. 

mat  little  device  is  one  ot  our  most  valu-  your  job  (lrop  out  of  your  mind  and  are  gone  ,eay_  and  another. 

able  aids  in  finding  the  men  we  want  as  em-  ing  you  in  point  of  knowledge  and  experience  bare-  "The  Roth  Memory  Course  has  been  worth 

ployees",  an  officer  of  — —Sih  'y  anead  of  where  you  were  the  month  before  or  hundreds  of  dollars  to  me   already." — L  D. 

the  company  told  him.  the  year  before.  Sm^th,  Buffalo,  Okla 

„w          |         .                     r               m  Do  you  wonder  at  the  importance  of  the  memory  buch  letters  come  in  by  the  hundreds  from  men 

We  apply  it  to  every       /        ...flBB  test  in  hiring  men  for  high-salaried  permanent  po-  and  women  who  asked  to  see  the  seven  lessons  of 

person  who  seeks  a  po-       I       ,         ;'-m%.  sitions  ?     Can  you  doubt  the  tremendous  money  the  Roth  Memory  Course  while  half  in  doubt  about 

sition     with     us     from        Vi&  ?4l8l     Mfe  value  of  a  trained,  dependable  memory  in  business  its   simplicity,    usefulness    and    power   t<»    build  a 

en      ,               .     ,  •  ,         V9^Kf^^^m  ""'  tlle  Professions  leakproof  memory.    They  have  become  as  enthusi- 

omce  DOys  up  to  nign        I       KJV  x   STRIKING    instance   of  tins  verv   thine  came  ',sti''  ils  vou  wil1  be  when  you  fin.!  that  a  better 

priced  executives     The       \    -Jm^m  A  to  li^ht  recently                         tningcame  memory  is  so  easy  to  have  and  so  close  at  hand, 

result  is  that  our  whole         \  ..jBj^gi  Forty  years  ago  in  the  state  of  Virginia  a  QROVE  it?     Mr.   Roth,  through  liis  publishers, 

organization  is  a  great          «ptf^^H^  hoy  of  thirteen  was  forced  to  quit  school  and  go  I  The    Independent    Corporation,   gladly  assumes 

Heal  mnre  pffir-ipnt  than  t<>  work  when  his  father  died.     He  became  an  ap-  that  burden. 

■     *i,      u  j                            J^^^^^^.  prentice  in  a  blacksmith  shop.  Send  no  monej    whatevei      Simply  put  it  up  to 

in  the  old  days.               ^^^Mi"  Today  he  is  Vice  President  in  charge  of  Produc-  him  to  show  you  that  the  Roth  Course  will  improve 

"We     borrowed     the    ^^HU  .^H    ^^^^  tion  of  (lie  American  Locomotive  Company  and  one  your  memory  in  a  single  evening's  reading  and  give 

test  from  the  works  of      ^^Bm^^^^^  tile   biggest   executives   in   the  country.     He   is  you  a   1009?   better  memory  inside  of  a  week.  He 

rT   7  m     b  it     tk           ^^^^  C.  K.  Lassiter  and  his  job  is  one  of  the  hardest  in  is  so  sure  of  it  that  he  will  leave  all  argument  to  the 

Uavid    M.    Koth,    the  all  the  range  of  American  business.    He  keeps  six  seven  easy  lessons  which  comprise  the  course.  They 

memory  expert,  and  it        L»avia  m.  Koth  plants  with  thousands  of  employees  running  smooth-  will  be  sent  you  all  charges  prepaid  as  soon  as  you 

is  our  pxnerienrp  that  nnp  nf  thp  surpst  mmc  He  knows  every  detail  of  the  machinery  in  give  us  your  name  and  address.    Use  the  coupon  be- 

fr,  un,  ;  ,  ™"  •  that  one  01  the  surest  ways  cvery  one  of  these  plants    He  has  to  gee  that  the  low    if  the  course  does  not  satisfy  you  simply  return 

to  Know  a  man  s  mental  power  is  to  measure  company's  locomotives  are  turned  out  on  schedule  it  any  time  within  five  days  and  you  owe  nothing, 

his  memory.    The  fellow  with  a  good  memory  time,  and  that  each  one  reaches  its  buyer  in  good  Fair  enough,  isn't  it? 

has  the  qualities  that  go  with  a  good  memory  condition  and  working  order.  But  unless  you  are  different  from  hundreds  of 

and  those  are  thp  thWc  «,P  nav  hio-  salarip=  In  an  interview  with  Mr.  Lassiter  appearing  in  thousands  who  have  accepted  this  offer  before,  you'll 

diiuuiose  are  me  inings  we  pay  Dig  salaries  tl]C  American  Magazine  for  May,  1919,  he  says:  know  that  you  want  to  own  the  course  inside  of 

for.  "My  memory  is  today  my  greatest  asset  in  busi-  thirty  minutes  after  you  open  the  first  lesson.  When 

ness.  ...  I  learned  to  work  for  knowledge  and  to  J'°u  decide  to  keep  it,  send  only  $5  in  full  payment. 

THIS  firm  had  installed  in  a  special  room  a  hold  on  to  what  I  gained."  Yes,  it  is  worth  finding  out  about.   Very  much  so. 

,.       f       .                m  »  bikuiu  iuum  a  Such  testimony  is  the  usual  thing  from  big  leaders  Free  Examination  Counon 

replica  of  a  store  show-window  facing  into  in  all  lines  of  work.   It  is  because  a  good  memory  is   ._- _ 2 -  J- .1 _ _ ,_, 1  

the  room  as  a  real  store  window  faces  the  so  much  more  than  the  mere  ability  to  recall  the  .       ,               •        .  _ 

street.   Behind  its  glass  were  arranged  perhaps  narae«f  lhhe.  man  >ou  met  last  week  or  the  telephone  1     put,?£™  „(e^  \  V  °  jPt°£a.  , 1  °  ™ 

C(.      j-cc       .       ...         ...           °            ,  number  which  you  neglected  to  write  down.    These  Publishers  of  The  Independent  Weekly 

hlty   dltterent   articles   which   were   manufac-  are  merely  the  smaller  conveniences  of  a  good  mem-  Dept.  Rl  1010,  119  West  40th  Street,  New  York 

tured  by  the  company  itself  and  formed  a  part  ory — the  daily  advantages  that  make  you  more  effl-  Please  send  me  the  Roth  Memory  Course  of  seven  lessons 

of  their  regular  line.    The  window  was  well  cie"1-   ,                                     .  J  «'|"  "rth"i ™?1il.lh?  %'U,T  ,n  yo"  fl;,,days  after  its 

li„hto^  i        _        n  i     •  But  in  its  larger  phases,  power  of  memory    s  receipt  or  send  you  $5  in  full  payment  of  Uie  course.  1 

lighted  and  every  article  in  it  was  something  power  of  judgment.  power  of  foresight,  power  of  „ 

familiar  to  all.  knowledge.     It  matters  very  little  what  you  learn  Name   

Each  man  who  takes  the  test  is  permitted  toda>'  if  the  benefit  of  your  experience  is  not  with  street  No 

■jn  co^An^c        «hrQ>,,„          „„„  *i  „u  you  tomorrow,  or  a  year  from  tomorrow.  Your 

30  seconds  to  observe  and  memorize  the  ob-  judgment  is  only  as  good  as  your  memory,  because  city  State 

jects  in  the  window.    Then  he  is  required  to  all  sound  decisions  must  be  based  on  something  Elect.' Exp."l'o'-ir 

Yon  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Home  Study  Courses  of  Definite  Value 

For  Experienced  Men  and  Beginners 

RIGHT  in  your  own  home,  if  you  are  ambitious,  you  can 
fit  yourself  for  an  electrical  position  and  graduate 
forever  from  the  ranks  of  those  who  are  held  back 
because  of  lack  of  technical  knowledge.  I  don't  make  any 
false  statements  about  the  wonderful  salaries  you  will  com- 
mand. But  I  do  promise,  if  you  are  in  earnest,  to  give  you 
unusually  valuable  service  that  has  enabled  many  others  to 
increase  their  earnings  greatly. 


PERSONALLY 
CONDUCTED 

by  a  man  who  lias  long 
experience  as  a  consulting 
electrical  engineer  and  who 
has  developed  the  ability  to 
impart  h  i  s  knowledge  to 
others. 


Each  Lesson  Meant  for  You 

My  method  is  different  from  others.  It  is  based  upon  my 
years  of  practical  experience.  It  leads  the  student  quickly 
over  fundamentals  right  up  to  practical  information,  such  as 
is  experienced  in  everyday  work.  You  get  my  personal  at- 
tention. It's  really  a  class  where  you  who  want  to  learn 
and  I  who  know  the  angles  of  the  electrical  industry  from 
experience,  get  together.  This  method  has  been  so  successful 
that  my  students  are  sending  others  to  me  and  a  number  of 
concerns  require  their  employees  to  take  my  course. 


ft 


Advancement 

is  made  possible  to  any  am- 
bitious man — whether  a  begin- 
ner or  experienced  in  electrical 
work — who  will  conscientiously 
devote  his  spare  time  to  my 
course  of  study. 


Tough  Problems  Made  Simple 

There  isn't  a  problem  that  can't  be  solved  if  you  have  the  proper  foundation  of  knowledge.  There 
is  no  limit  to  what  you  can  achieve  with  the  aid  of  the  practical  electrical  information  supplied 
in  my  course.   It's  up  to  you.    I  can't  tell  you  much  in  this  little  space.   Let  me  send  you  my  catalog. 

RESULTS  OF  MY  SERVICE 


Practical  Electricians  Recommend  My  Course  to  Others. 
My  Students  Are  Invariably  Promoted  and  Get  Better  Salaries. 
Over  65  Per  Cent,  of  My  Students  Are  Engaged  in  the  Electrical  Business. 
Over  1 1  Per  Cent,  of  My  Present  Enrollment  Came  Through  Satisfied  Students. 
Beginners  Get  Employment  in  Electrical  Work  After  Taking  My  Course  a  Short  While. 


The  Right  Way  to  Pay 

You  pay  me  a  small  amount  each  month.  You  may  stop  any  time  and  your  payments  will  then  stop.  I  don't  want  your 
money  if  I'm  not  teaching  you  satisfactorily. 

Apparatus  Supplied 

Electrical  material,  charts,  electrical  apparatus,  drafting  material,  etc.,  are  furnished  with  the  course  without  charge. 
Write-  me  frankly  about  yourself — what  you  are  doing  now  and  what  you  hope  to  do.     Let's  get  together  on  your  problems. 
SEND  FOR  MY  BOOK  which  clearly  tells  you  how  the  work  is  handled,  what  I  have  done  for  others  and  the  benefits  you  can  expect  to  receive. 

YORKE  BURGESS,  Superintendent 


BURGESS  ELECTRICAL  SCHOOL,  745  E.  42nd  Street,  Chicago,  Illinois 


Instructions  on  the 

ELECTRICAL 
SLIDE  RULE 

A  set  of  ennoise  lessons  on  the  use  of  the 
Electrical  Slide  Rule  has  been  prepared  by 
Mr.  Burgess  in  response  to  many  requests 
from  those  who  desire  to  take  up  the  use 
of  this  instrument  which  is  invaluable  to 
many  electrical  men. 

A  High  Grade  Slide  Rule 

in  a  leather  case  and  the  COMPLETE 
COURSE  OF  INSTRUCTION  will  be 
supplied  at  a  VERY  REASONABLE 
COMBINATION  PRICE.  We  have 
selected  the  rule  best  adapted  for  the 
purpose  and  the  lessons  will  enable 
you  to  thoroughly  understand  its  use. 
Write  for  full  information. 

Burgess  Electrical  School 
745  E.  42nd  St.,  Chicago,  HI. 


BURGESS  BLUE  BOOK 

ELECTRICAL  MEN  AND  STUDENTS 


A  pocket  hand-bonk  for  ELECTRI- 
CAL MEN  and  STUDENTS.  Con- 
tains over  200  CALCULATION 
FORMULAS  and  worked-out  prob- 
lems showing  their  use.  Also 
DRAWINGS  of  ELECTRICAL  AP- 
PARATUS and  DEVICES  of  which 
the  inside  connections  are  clearly 
shown.  ALTERNATING  CUR- 
RENT CALCULATIONS  and  doz- 
ens of  everyday  problems  are  cov- 
ered.    Recommended  by  electrical 


men  all  over  the  country.  Used  in 
technical  schools.  Purchased  by 
electrical  concerns  for  employees 
and  customers.  There  is  no  other 
bonk  like  it. 

A  $1-00  bill  brings  the  book.  We 
refund  your  money  if  you  are  not 
fully  satisfied. 

We  give  information  on  electrical 
subjects,  design  and  perfect  elec- 
trical devices  and  apparatus. 
Power  plants,  electric  railway  and 


PRICE 

$1.00 


operation  and  railway  signals  a 
specialty.  Write  us  your  needs 
and  let  us  furnish  data  and  ad- 
vise you.  Our  service  is  prompt, 
reliable  and  satisfactory. 


BURGESS  ENGINEERING  CO. 

Yorke  Burgess,  President 
Consulting    Electrical  Engineering 
750  East  Forty-Second  Street,  Chicago,  Illinois. 
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SKINDERVIKEN 


MOST  SENSITIVE  MICROPHONE 


YOU  can  easily  make  a  highly  sen- 
sitive detectophone  by  using  a 
Skinderviken  Transmitter  Button  to 
collect  the  sound  waves.   You  can  build  your  own  out- 
fit without  buying  expensive  equipment.    Think  of  the 
fun  you  would  have  with  such  an  instrument ! 
It's  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and 
hear  the  conversation  being  held  all  over  the 
house.  You  can  connect  up  different  rooms  of  a 
hotel.  This  outfit  was  used  by  secret  service 
operatives  during  the  War.  It  is  being  used  on 
the  stage. 

So  much  for  its  com- 
mercial adaptations! 
You  can  procure  ap- 
paratus of  the  same 
type. 

One  of  the  main  advantages  of  the  Skin- 
derviken Transmitter  Button  lies  in  its 
ultra-sensitiveness.  You  can  place  it  in 
any  position  you  like.  It  is  the  greatest 
invention  in  micro-phones  and  has  won 
recommendations  from  men  of  high  stand- 
ing in  the  scientific  world.  It  is  being 
used  all  over  the  world.  You  can  mount 
it  most  anywhere.  Card  board  boxes, 
stove  pipes,  stiff  calendars  and  hundreds 
of  other  places  will  suggest  themselves  to 
you.  The  buttons  cannot  be  seen  by  any 
one  in  the  room  as  they  are  so  small  and 
light.  Only  a  small  brass  nut  is  exposed 
to  the  view. 

Full  directions  for  connecting 
up  the  button  for  use  as  a  detecto- 
phone are  given  in  booklet  which 
is  sent  with  each  button. 

The  only  instruments  needed  to 
complete  a  detectophone  outfit,  in 


FOR  $1.00  A 
I 


Actual  size. 

time 


AIONG  electrical  experimenters  the 
button  has  created  a  sensation. 
It  is  not  uncommon  to  receive  unso- 
licited letters  like  these:   "I  received  transmitter  but- 
ton today  and  I  wish  to  inform  you  that  it  works  great 
and  is  the  best  I  have  ever  seen  or  heard  of  for  the 
price.  I  will  certainly  recommend  it  to  my  friends. 
I  wish  to  thank  you  for  your  good  service." 

"I  have  been  using  one  of  these  trans- 
mitter buttons,  and  it  has  proved  to  be  worth 
more  than  its  value  in  my  experimenting." 
"I  received  one  (Transmitter  Button)  some 
ago,  and  they 
are  just  O.  K.  for 
experimenting."  "I 


fRONT  SOUNDIWC, 
&0AR.0 


Receiver.  Placed 
on  Cigar  Box. 


phon£  addition  to  a  Skinder- 
(m««s™)  v  j  k  e  n  Transmitter 
Button  are  a  receiver, 
battery,  and,  if  de- 
sired, an  induction 
coil. 


have  been  using  one 
of  these  transmitter 
buttons   for  experi- 

oiotraivEncut      mental  work  and  it  certainly  lives  up  to 
all  you  say  for  it  and  then  some." 

Mr.  H.  Gernsback,  editor  of  this  maga- 
zine, who  is  the  dean  of  electrical  experi- 
menters, said :  "In  the  writer's  opinion,  ob- 
tained by  actual  elaborate  tests,  the  Skin- 
derviken Transmitter  Button  is  probably 
the  most  efficient  device  of  its  kind  on 
market  today,  due  to  its  simplicity  and 
other  outstanding  features.  Should  have 
a  great  future." 

The  same  circuit  connections  apply  to 
all  experiments,  regardless  of  how  the 
transmitter  button  is  mounted. 

The  Skinderviken  Transmitter 
Button  operates  on  one  or  two  dry 
cells.  It  often  happens  that  two 
cells  produce  too  much  current 
and  the  sounds  are  deafening.  We 
recommend  either  one  fresh  cell 
or  two  worn  out  cells. 

We  have  the  utmost  faith  in  this  transmitter  button.  We 
guarantee  satisfactory 
service  or  we  will  refund 

ys  "^pjiPj'p" 

1'  HOLES 


I  font  oa  Papu 


-Young  and  old — send 
in  a  dollar  bill  RIGHT 
NOW!  You  can't  lose. 
If  you're  not  satisfied, 
you  receive  your  dollar 
back.    Isn't  that  fair? 


lEUGRAPH  to      vIbw  Dia'ph»A6U 


Cap  with  LNueato 
molc 


JOHNSON  SMITH  &  CO.,  Dept.  E-12,  3224  N.  Halsted  Street,  Chicago 


USE     THIS  COUPON 


Johnson  Smith  &  Co.,  Dept.  E.  12,  3224  N.  Halsted  St.,  Chicago,  111. 

Gentlemen: — Please  ship  at  once  to  address  below  Skinderviken  Transmitter  Buttons  for  which  I  enclose  $. 


Name  .'.  '  

Address   Citv 


.State. 
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FREE  TO  YOU  ! 


nm^^Wi  Maiiuiiiinuuiiiiiiiiiiiiimiuiii 
^^nAWkI)    V\  I  OFFER  No.  1 

J^j^^ss^A^^^  ^  Wireless  Course 

' -'rt§^sl5§i§i§^^*=*==-         ^  ^he  most   comprehensive   Wireless  Course 
IfcSlrW  P^>^     /  fe^^fe. --,   -  - "ii        i  ever  printed.     Contains  160  pages,  350  il- 

„  fjgjf -'  •  C^tf^lg^aag^^^V^T^ S^^T""^"^^^        lustrations.     Size  of  book  6%"xl0".  Very 

^A^^^^*^^   ■<^^<^^^-?  ^^^^3E^^^^^^E«^ffftiiil^^^^^^^^§        ^ne  n'ex''3le  cloth  cover. 
1  *  '  •i:<t:  -V»'.  *2fZ3i  :M\  H         ^BlkSS      v  FREE  with  a  year's  subscription. 

.       -  .  v      •  Add  5c  for  postage 

-  ^j^I^^^I&^^bSSS&^S^CSI^B  *t~-^^j  ""  ii'iiiiii   ■  ■    '■•  iiiimiiiiiniiim 

~"  "  iiiilliimlllilliiitillliiini  in  minim  i  ii  minim  mill 

I  OFFER  No.  2 

•;  ^^^^  ^^^^S^^^An^^^B  Experimental 

^^^^Sf'  ^51L  1    Electricity  Course 

VaX^^SC    '  '  fy}/ '^^^S.  1  This  masterpiece  contains  160 

/;  fi^^^^^^^^^^^^'"      /*V    ''^S^s.  I  pages,   400   illustrations.  Size 

*$t>A.  fy//s  ?h  '^^W  I  oi  book  5"x9".    Printed  on  ex- 

IfA.  Qfrf     fa  a,^^^s>  i  tra  tbm  PaPeri  so  book  can  be 

fyfl  ^^rJ^t^^\  1  sbpped    into    pocket.  Hand- 

W/Q/j  SjCV  HiC*    /  I  some  flexible  cloth  cover. 

^%*'  /  I  FREE  wi^ 

a  year's  subscription.  Add  5c  postage 

^SPr*/  ^"^S  i  OFFER  No.  3 

^Ck  *^VV  i  How  to  Make  Wireless  1 

°„  «»  VS\  ^>  TO  I       Sending  Apparatus  1 

h^J?8&         \b      C^  nW^Q    'i\  I  By  20  Radio  Experts  | 

^    ^fesV  ^  How  to  Make  Wireless  I 

_  v'  NfO   V_  Receiving  Apparatus 

°<*>  ^\JV 1       By  20  Radio  Constructors  | 

*^r,    ^pjr  ^8    1  These    books    are    by  1 

*—S~Jif        yijM   $wfy                 ^'^5r  ^  ^ar          most    successful  I 

[)?  Jt/mk^                     *'%.  ^  wireless    books    on    the  | 

(  *                           II  •Sl$MJ*»&                          %  ^  market.       Size    of    each  1 

X\      It  -tS&M^i^ii           ><\.             \  y/  book  5 "x7",  well  bound  on  § 

.                                             >^  I  good  book  paper.  Covers  | 

.  ^«>rt<^w^^^^      >^  |  cannot  praise  these  books  1 

^V'°^fo\^i^^^3^M^?  1  to°   highly.      Each  book  \ 

V\V^5r  ^/'^  t  contains    100   pages  and  I 

I  from   88   to    90    illustra-  1 
^  |  tions.       BOTH     books  I 

1"  \'s  1  FREE  with  a  year's  sub-  | 

|  scription.        Add  5c  for  pes'age  | 

This  is  a  very  limited  offer.  It  may  be  withdrawn  at  any  time,  due  to  the  tremendous  cost  of 
g  paper,  which  IS  JUST  DOUBLE  WHAT  IT  WAS  ONE  YEAR  AGO.  We  have  only  a  limited 
llllll  supply  of  these  fine  books  on  hand;  after  they  are  gone  we  cannot  reprint  the  books  until  con- 
jfllflgjjj     ditions  become  normal  again.    Now  is  your  chance. 

SsSgS  The  publishers  of  this  journal  have  earned  an  enviable  reputation  of  giving  more  than  100 
ISfflSH^L  Cents'  worth  for  each  dollar  spent  with  them.  Profit  by  this  liberal  opportunity  NOW; 
^MKffill^       it  may  never  be  made  again. 

HERE'S  THE  OFFER 

Sa  \  t!^Hm^       Subscribe  to  the  ELECTRICAL  EXPERIMENTER  for  one  year,  at  the  regular  subscrip- 
10-19         *     *\^H-'!"''':-;^Bk        tion  price  of  $2.00  per  year   (Canada,  foreign  and  N.  Y.  C.  $2.50)  and  we  will  send 
\    \        .      BB^.        you  either  books  shown  in  one  of  the  above  offers.     If  you  subscribe  for  two  years, 
Gentlemen:      J^\^^B       Mi         two  offers  will  be  given,  etc. 

my   subscrip-  X</      ^Bff'  If  you  are  a  subscriber  at  present  take  advantage  of  this  wonderful  opportunity 

''YcTRl'cAL  MB*  anyway.     If  you  do,  we  will  extend  your  present  subscription. 

l^tSe^tER.  °<iv^B^      This  Offer  Limited.  Act  Now. 

year. -for  which  I  en-  *\    ^18        ^H^.      _ 

You  will  also  send  me  at 

\vm^J^  EXPERIMENTER  PUB.  CO. 

as"irRoffer0N;boo^...V..  ft^  233  FULTON  STREET  NEW  YORK  CITY 

Address   ^ 
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You  can  be  a  Graduate 


ELECTRICAL  ENGINEER 


electrical  Cngtneer 

C"h  tJloMPb  (&.  5"anth  School  of  ^EnglnuiW* 


We  trained  over  1,000  men  last  year  for  the 
U.  S.  Government 

Our  methods  of  teaching  saves  you  time  and  money  in  becom- 
ing a  graduate,  practical,  Electrical  Engineer — at  Big  Pay. 

There  is  a  large  and  constantly  increasing  demand  for  Gradu- 
ate Electrical  Engineers.  Our  Diploma  is  accepted  as  evidence 
of  a  competent,  trained  electrician.  Hundreds  of  our  Graduates 
are  now  big,  successful  Electrical  Engineers.  They  will  tell  you 
what  we  have  done  for  them.  We  can  do  the  same  for  you — in 
your  spare  time  at  home.  Read  how  these  results  are  accom- 
plished. 

Your  object  in  taking  a  correspondence  course  is  to  Increase 
your  Earning  Power.  To  learn  exactly  what  you  need  and  not 
waste  your  time  and  efforts  on  superfluous  matter,  is  the  shortest 
means  to  that  end.  The  Joseph  G.  Branch  School  of  Engineer- 
ing specializes  in  equipping  you  with  the  practical  and  usable 
knowledge  that  enables  you  to  qualify  as  an  Electrical  Engineer 
in  the  shortest  time,  yet  our  course  is  practical  and  complete. 
This  we  definitely  guarantee. 

You  Get  Intensive,  Selected,  Personal  Instruction 

Our  courses  are  simple,  practical  and  easily  understood.  Everything  is  made  clear.  You  do  not  become  involved 
in  difficult  technical  matter  of  no  practical  value,  and  which  is  so  discouraging  to  the  student,  but  you  go  straight  into 
the  principles  of  the  subject  and  the  application  of  these  principles.  Every  one  of  our  students  gets  personal  instruction, 
so  that  his  progress  is  steady  and  sure.  You  can't  fail  with  this  course  if  you  will  simply  follow  our  very  clear  directions. 
One  of  our  students  says :  "Your  course  is  strong  for  the  Engineer.  It  gives  him  the  vital  working  knowledge  of  the 
subject  which  makes  him  a  competent  Electrical  Engineer  in  a  very  short  time  and  at  a  very  moderate  cost."    Many  Elec- 


YOUR  DIPLOMA 


tncians  earn 


$2,500  to  $7,500  a  Year 


The  course  in  Electrical  Engineering  covers  the  in- 
stallation and  operation  of  all  kinds  of  modern  electrical 
machinery  and  appliances,  including  power  plant  work,  viz. : 
Practical  Electricity,  Alternating  Currents,  the  Electric 
Motor,  Practical  Mathematics  and  Electrical  Wiring.  Under 
Practical  Electricity  both  direct  and  alternating  currents, 
high  potential  and  high  frequency  currents  are  covered. 

You  get  everything  that  will  make  you  a  proficient, 


practical  Electrical  Engineer — without  the  loss  of  time 
spent  on  endless  theory  and  difficirlt  technical  work  of 
other  methods.  This  has  been  made  possible  by  the  thirty 
years  of  practical  experience  of  Mr.  Joseph  G.  Branch, 
B.S.,  M.E.,  in  the  engineering  field.  This  is  now  presented 
to  you  in  compact,  usable  and  easily  learnable  form.  There 
is  no  course  which  will  put  you  on  a  big  salary  basis  in 
so  short  a  time. 


SEND   FOR  COMPLETE  CATALOG,  TESTIMON- 
IALS AND  LIST  OF  POSITIONS  SECURED 

Complete,  Practical  Correspondence  Courses  in 

Electrical  Engineering  Power  Plant  Accounting 

Mechanical  Engineering  Practical  Chemistry 

Stationary  Engineering  Practical  Mathematics 

Mechanical  Refrigeration  ,         .    .    _ , 

Drafting  Jngemena  Electnca 
Drawing  and  Designing  (Spanish  course) 

Power  Engineering  Marine  Engineering 

THESE  BOOKS  FREE! 

With  the  Electrical  Engineering  course  you  get,  FREE,  these  splendid  text  books — all 
Standard  Works.  These  books  alone  are  worth  more  than  the  price  of  the  course.  Each  book 
by  a  recognized  authority: 

Practical  Electricity  The  Electric  Motor 

Alternating  Currents  Simplified 
Electric  Wiring  Practical  Mathematics 

You  need  this  Electrical  Library.    Here  is  your  chance  to  get  it  free. 

Due  to  Mr.  Branch's  long  experience  in  and  close  contact  with 
the  engineering  field  the  courses  embrace  such  questions  as  are  usually 
asked  by  the  various  Boards  of  Examining  Engineers  throughout  the 
country.  Our  graduates  will  testify  to  the  ease  with  which  they  were 
able  to  pass  these  examinations,  and  the  cooperation  received  from  us 
in  helping  them  get  positions. 

A  Diploma  from  the  Branch  School  of  Engineering  is  a  sure  step 
to  a  better  position  and  a  larger  salary.  You  can  soon  have  your 
Diploma — without  interfering  with  your  present  work. 

SPECIAL  OFFER 

The  price  of  the  course  is  extremely  low  and  just  now  we  are 
making  a  Special  Limited  Offer  to  those  who  reply  to  this  advertisement. 
This  remarkable  offer  reduces  the  cost  of  the  complete  course  to  a  very 
low  figure.  You  will  be  astonished  to  find  how  little  this  tremendously 
valuable  training  will  cost  you.  Mail  coupon  at  once  for  full  particulars 
and  Special  Terms.  Jos.  G.  Branch  School  of  Engineering,  Dept.  E, 
542  Dearborn  Street,  Chicago. 


!  i  I:  I 
5s  9.13 


This  means 
PROMOTION 
for 
YOU 


It 


USE  THIS  COUPON 
Jos.  G.  Branch  School  of  Engineering 

Dept.  E,  S42  Dearborn  St.,  Chicago 

Without^  obligation  you  may  send  me  information  about 
your  Special  Offer  on  your  course  checked  below : 


Electrical  Engineering 
Mechanical  Engineering 
Stationary  Engineering 
Mechanical  Refrigeration 
Drafting 


Drawing  and  Designing 
Power  Engineering 
Power  Plant  Accounting 
Practical  Chemistry 


Practical  Mathematics 
Ingenleria  Electrics 
(Spanish  course) 
Marine  Engineering 


Name   

Address  ...   

City  Sta':. 

Present  Position...  
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 
me  your  64-page  book. 

   (NAME) 


■8 

I 


.(ADDRESS) 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  tne  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Special  Automobile  Ignition  Course 

We  have  just  installed  a  special  automobile  ignition  course  for  auto 
mechanics,  garage  men  and  owners.  The  course  covers  completely 
ignition,  starting,  lighting  and  other  electrical  equipment  in  connection 
with  automobiles,  motor  boats,  etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  64-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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Mai!  at 


OCEAN  travelers  on  the  S.S.  Adriatic, 
the  sailing  of  which  on  August  15th 
marked  the  reopening  of  the  White 
Star  Line's  service  to  Cherbourg  and  South- 
ampton, witnest  the  successful  attempt  of 
the  Post  Office  Department  to  use  aircraft 


P.  M.,  an  hour  and  a  half  after  the  Adriatic 
had  sailed.  Before  the  mail  pouch  was 
placed  on  board  the  plane  Zimmerman,  the 
pilot,  was  sworn  in  by  Daniel  E.  Jordan, 
Assistant  Superintendent  of  Mail,  as  an  em- 
ploye of  the  Post  Office  Department. 


companying  illustration.  The  mail  pouch, 
which  was  contained  in  a  pocket  constructed 
of  laminated  wood  on  the  forward  right 
fuselage,  was  pulled  out  when  the  cable  con- 
tracted, dropping  into  the  water.  The 
pouch,  also  specially  constructed  to  insure 


STEAMER  MAIL1N 
WATER  PROOF  BAG 


WEIGHTED  CABLE  CATCHES 
ON  MAST  LINE  AND  PULLS 
MAIL  BAG  FROM  SEAPLANE 


MAIL  BAG  FALLS  IN 
WATER  AND  IS 
J  PICKED  UP  


Copyright,  1919,  by  E.  P.  Co. 

The  Latest  Mail  Carrier — the  "Seaplane."    A  Seaplane  Successfully  Delivered  Mail  to  the  S.S.  Adriatic  When  She  was  a  Considerable 
Distance  at  Sea,  thus  Demonstrating  How  the  "Mail  Time"   Between   America  and   Europe  can   Be  Greatly  Shortened. 


for  the  first  time  in  delivering  European 
mail  to  a  steamer.  Congratulatory  mes- 
sages were  sent  by  passengers  to  Postmas- 
ter Thomas  G.  Patten  and  officials  of  the 
Aeromarine  Plane  and  Motor  Corporation, 
who  were  responsible  for  the  demonstration. 

The  hydroaeroplane,  piloted  by  C.  J.  Zim- 
merman with  Richard  Gcisinger  as  mechan- 
ic, left  the  surface  of  the  Hudson  River  off 
Eighty-sixth   Street,   New   York,  at  1:30 


Overtaking  the  Adriatic  at  Ambrose 
Channel  the  plane  flew  for  a  distance 
ahead  of  the  steamer  and  then,  turning 
around,  flew  directly  toward  her.  As  the 
plane  past  over  the  Adriatic  at  a  height  of 
about  50  feet  above  masthead,  a  specially 
devised  weighted  cable  with  shock  absorb- 
ers was  released,  catching  and  wrapping 
itself  around  a  cable  which  ran  from  the 
masthead  to  the  deck,  as  shown  in  the  ac- 


its  being  waterproof,  was  then  hauled  on 
board. 

The  achievement  was  witnest  by  Post- 
master Patten,  Inglis  M.  Uppercu,  President 
of  the  Aeromarine  Plane  and  Motor  Cor- 
poration, and  a  party  of  guests  who  went 
down  the  bay  on  the  yacht  Lounger.  The 
passengers  on  the  steamer  cheered  as  the 
seaplane  glided  away. 
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JN  this  article,  Dr.  Tesla  dwells  on  the  future  possibilities  of  his  magnifying  trans- 
mitter, especially  in  connection  with  the  art  of  Telautomatics,  which  was  first 
conceived  by  him  and  doubtless  constitutes  one  of  his  most  brilliant  gifts  to 
the  world. 

Tesla  was  the  first  to  build  and  successfully  operate  Automata  in  the  form  of 
boats  steered  and  otherwise  controlled  by  tuned  wireless  circuits  and  agents  ensuring 
reliable  action  despite  of  all  attempts  to  interfere. 

But  this  ivas  only  the  first  step  in  the  evolution  of  his  invention.  What  he 
wanted,  was  to  produce  machines  capable  of  acting  as  though  possessed  of  intelli- 
gence. It  will  be  readily  perceived  that  if  Dr.  Tesla  has  practically  realized  his 
conception,  the  world  will  ivitness  a  revolution  in  every  field  of  endeavor.  In  par- 
ticular will  his  inventions  affect  the  art  of  warfare  and  the  peace  of  the  world. 

Dr.  Tesla  dwells  eloquently  on  a  number  of  topics  agitating  the  public  mind, 
and  this  article  of  his  is  perhaps  the  most  brilliant  and  absorbing  he  has  written. 


How  Tesla's  Mind  Recuperates. 

NO  subject  to  which  I  have  ever  devoted  myself  has 
called  for  such  concentration  of  mind  and  strained 
to  so  dangerous  a  degree  the  finest  fibers  of  my 
brain  as  the  system  of  which  the  Magnifying  Trans- 
mitter is  the  foundation.  I  put  all  the  intensity  and 
vigor  of  youth  in  the  development  of  the  rotating  field  discoveries, 
but  those  early  labors  were  of  a  different  character.  Although 
strenuous  in  the  extreme,  they  did  not  involve  that  keen  and 
exhausting  discernment  which  had  to  be  exercised  in  attacking  the 
many  puzzling  problems  of  the  wireless.  Despite  my  rare  physical 
endurance  at  that 
period  the  abused 
nerves  finally  re- 
belled and  I  suf- 
fered a  complete 
collapse,  just  as  the 
consummation  of 
the  long  and  diffi- 
cult task  was  almost 
in  sight.  Without 
doubt  I  would  have 
paid  a  greater  pen- 
alty later,  and  very 
likely  my  career 
would  have  been 
prematurely  termi- 
nated, had  not  providence  equipt  me  with  a  safety  device,  which 
has  seemed  to  improve  with  advancing  years  and  unfailingly  comes 
into  play  when  my  forces  are  at  an  end.  So  long  as  it  operates 
I  am  safe  from  danger,  due  to  overwork,  which  threatens  other 
inventors  and,  incidentally,  I  need  no  vacations  which  are  indis- 
pensable to  most  people.  When  I  am  all  but  used  up  I  simply 
do  as  the  darkies,  who  "naturally  fall  asleep  while  white  folks 
worry."  To  venture  a  theory  out  of  my  sphere — the  body  prob- 
ably accumulates  little  by  little  a  definite  quantity  of  some  toxic 
agent  and  I  sink  into  a  nearly  lethargic  state  which  lasts  half  an 
hour  to  the  minute.  Upon  awakening  I  have  the  sensation  as 
though  the  events  immediately  preceding  had  occurred  very  long 
ago,  and  if  I  at- 
tempt to  continue 
the  interrupted  train 
of  thought  I  feel  a 
veritable  mental 
nausea.  Involuntar- 
ily I  then  turn  to 
other  work  and  am 
surprised  at  the 
freshness  of  the 
mind  and  ease  with 
which  I  overcome 
obstacles  that  had 
baffled  me  before. 
After  weeks  or 
months  my  passion 
for  the  temporarily 
abandoned  invention 
returns  and  I  in- 
variably find  an- 
swers to  all  the  vex- 
ing  questions  with 


One  of  the  Telautomatic  Boats  (Submersible)  Constructed  By  Tesla  and  Exhibited  By 
Him  in  1898.    Controlled  By  Wireless  Without  Aerials. 


scarcely  any  effort.  In  this  connection  I  will  tell  of  an  extraordi- 
nary experience  which  may  be  of  interest  to  students  of  psychology. 
I  had  produced  a  striking  phenomenon  with  my  grounded  trans- 
mitter and  was  endeavoring  to  ascertain  its  true  significance  in 
relation  to  the  currents  propagated  through  the  earth.  It  seemed 
a  hopeless  undertaking,  and  for  more  than  a  year  I  worked  unre- 
mittingly, but  in  vain.  This  profound  study  so  entirely  absorbed 
me  that  I  became  forgetful  of  everything  else,  even  of  my  under- 
mined health.  At  last,  as  I  was  at  the  point  of  breaking  down, 
nature  applied  the  preservative  inducing  lethal  sleep.  Regaining 

my  senses,  I  real- 
ized with  consterna- 
tion that  I  was  un- 
able  to  visualize 
scenes  from  my  life 
except  those  of  in- 
fancy, the  very  first 
ones  that  had  en- 
tered my  conscious- 
n  e  s  s  .  Curiously 
enough,  these  ap- 
peared before  my 
vision  with  startling 
distinctness  and  af- 
forded me  welcome 
relief.    Night  after 

night,  when  retiring,  I  would  think  of  them  and  more  and  more 
of  my  previous  existence  was  revealed.  The  image  of  my  mother 
was  always  the  principal  figure  in  the  spectacle  that  slowly  un- 
folded, and  a  consuming  desire  to  see  her  again  gradually  took 
possession  of  me.  This  feeling  grew  so  strong  that  I  resolved  to 
drop  all  work  and  satisfy  my  longing.  But  I  found  it  too  hard 
to  break  away  from  the  laboratory,  and  several  months  elapsed 
during  which  I  had  succeeded  in  reviving  all  the  impressions  of 
my  past  life  up  to  the  spring  of  1892.  In  the  next  picture  that 
came  out  of  the  mist  of  oblivion,  I  saw  myself  at  the  Hotel  de  la 
Paix  in  Paris  just  coming  to  from  one  of  my  peculiar  sleeping 
spells,  which  had  been  caused  by  prolonged  exertion  of  the  brain. 

Imagine  the  pain 
and  distress  I  felt 
when  it  flashed 
upon  my  mind  that 
a  dispatch  was 
handed  to  me  at 
that  very  moment 
bearing  the  sad 
news  that  my 
mother  was  dying ; 
I  remembered  how 
I  made  the  long 
journey  home  with- 
out an  hour  of  rest 
and  how  she  passed 
away  after  weeks 
of  agony !  It  was 
especially  remark- 
able that  during  all 
this  period  of  par- 
ti a  1 1  y  obliterated 
memory  I  was  fully 
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Tesla's  New  Self  -  Propelled  Aerial  Tel- Automaton.  Devoid  of  Propeller,  Sustaining  Wings  and  All  Other  Means  of  External  Control.  Can 
Attain  a  Speed  of  350  Miles  Per  Hour,  and  Will  Reach  a  Predetermined  Point  a  Thousand  Miles  Away  Accurately  Within  a  Few  Feet. 


508 


ELECTRICAL  EXPERIMENTER 


October,  1919 


alive  to  everything  touching  on  the  subject  of  my  research.  I  could 
recall  the  smallest  details  and  the  least  insignificant  observations 
in  my  experiments  and  even  recite  pages  of  text  and  complex 
mathematical  formulae. 

My  belief  is  firm  in  a  law  of  compensation.  The  true  rewards 
are  ever  in  proportion  to 
the  labor  and  sacrifices 
made.  This  is  one  of  the 
reasons  why  I  feel  certain 
that  of  all  my  inventions, 
the  Magnifying  Transmitter 
will  prove  most  important 
and  valuable  to  future  gen- 
erations. I  am  prompted  to 
this  prediction  not  so  much 
by  thoughts  of  the  com- 
mercial and  industrial  revo- 
lution which  it  will  surely 
bring  about,  but  of  the  hu- 
manitarian consequences  of 
the  many  achievements  it 
makes  possible.  Considera- 
tions of  mere  utility  weigh 
little  in  the  balance  against 
the  higher  benefits  of  civili- 
zation. We  are  confronted 
with  portentous  problems 
which  can  not  be  solved 
just  by  providing  for  our 
material  existence,  however 
abundantly.  On  the  contrary, 
progress  in  this  direction  is 
fraught  with  hazards  and 
perils  not  less  menacing 
than  those  born  from  want 
and  suffering.  If  we  were 
to  release  the  energy  of 
atoms  or  discover  some 
other  way  of  developing 
cheap  and  unlimited  power 
at  any  point  of  the  globe 
this  accomplishment,  i  n  - 
stead  of  being  a  blessing, 
might  bring  disaster  to 
mankind  in  giving  rise  to 
dissension  and  anarchy  which  would  ultimately  result  in  the  en- 
thronement of  the  hated  regime  of  force.  The  greatest  good  will 
come  from  technical  improvements  tending  to  unification  and 
harmony,  and  my  wireless  transmitter  is  preeminently  such.  By 
its  means  the  human  voice  and  likeness  will  be  reproduced  every- 
where and  factories  driven  thousands  of  miles  from  waterfalls 
furnishing  the  power ;  aerial  machines  will  be  propelled  around 
the  earth  without  a  stop  and  the  sun's  energy  controlled  to  create 
lakes  and  rivers  for  motive  purposes  and  transformation  of  arid 
deserts  into  fertile  land.  Its  introduction  for  telegraphic,  tele- 
phonic and  similar  uses  will  automatically  cut  out  the  statics 
and  all  other  interferences  which  at  present  impose  narrow  limits 
to  the  application  of  the  wireless.  This  is  a  timely  topic  on  which 
a  few  words  might  not  be  amiss. 

Tesla  Raps  "Static"  Men  Vigorously. 

During  the  past  decade  a  number  of  people  have  arrogantly 
claimed  that  they  had  succeeded  in  doing  away  with  this  impedi- 
ment. I  have  carefully  examined  all  of  the  arrangements  de- 
scribed and  tested  most  of  them  long  before  they  were  publicly 
disclosed,  but  the  finding  was  uniformly  negative.  A  recent 
official  statement  from  the  U.  S.  Navy  may,  perhaps,  have  taught 
some  beguilable  news  editors  how  to  appraise  these  announce- 
ments at  their  real  worth.  As  a  rule  the  attempts  are  based  on 
theories  so  fallacious  that  whenever  they  come  to  my  notice  I 
can  not  help  thinking  in«  a  lighter  vein.  Quite  recently  a  new  dis- 
covery was  heralded,  with  a  deafening  flourish  of  trumpets,  but 
it  proved  another  case  of  a  mountain  bringing  forth  a  mouse. 
This  reminds  me  of  an  exciting  incident  which  took  place  years 
ago  when  I  was  conducting  my  experiments  with  currents  of  high 


Dr.   Tesla   is    Rapidly    Becoming  You 
Latest  Ph 


frequency.  Steve  Brodie  had  just  jumped  off  the  Brooklyn  Bridge. 
The  feat  has  been  vulgarized  since  by  imitators,  but  the  first 
report  electrified  New  York.  I  was  very  impressionable  then  and 
frequently  spoke  of  the  daring  printer.  On  a  hot  afternoon  I  felt 
the  necessity  of  refreshing  myself  and  stepped  into  one  of  the 

popular  thirty  thousand  in- 
stitutions of  this  great  city 
where  a  delicious  twelve  per 
cent  beverage  was  served 
which  can  now  be  had  only 
by  making  a  trip  to  the  poor 
and  devastated  countries  of 
Europe.  The  attendance 
was  large  and  not  over-dis- 
tinguished and  a  matter  was 
discussed  which  gave  me  an 
admirable  opening  for  the 
careless  remark :  "This  is 
what  I  said  when  I  jumped 
off  the  bridge."  No  sooner 
had  I  uttered  these  words 
than  I  felt  like  the  com- 
panion of  Timotheus  in  the 
poem  of  Schiller.  In  an  in- 
stant there  was  a  pande- 
monium and  a  dozen  voices 
cried:  "It  is  Brodie!"  I 
threw  a  quarter  on  the 
counter  and  bolted  for  the 
door  but  the  crowd  was  at 
my  heels  with  yells :  "Stop, 
Steve !"  which  must  have 
been  misunderstood  for 
many  persons  tried  to  hold 
me  up  as  I  ran  frantically 
for  my  haven  of  refuge.  By 
darting  around  corners  I  for- 
tunately managed — through 
the  medium  of  a  fire-escape 
— to  reach  the  laboratory, 
where  I  threw  off  my  coat, 
camouflaged  myself  as  a 
hard  -  working  blacksmith, 
and  started  the  forge.  But 
these  precautions  proved  un- 
necessary; I  had  eluded  my  pursuers.  For  many  years  afterward, 
at  night,  when  imagination  turns  into  spectres  the  trifling  troubles 
of  the  day,  I  often  thought,  as  I  tossed  on  the  bed,  what  my  fate 
would  have  been  had  that  mob  caught  me  and  found  out  that  I 
was  not  Steve  Brodie! 

Now  the  engineer,  who  lately  gave  an  account  before  a  tech- 
nical body  of  a  novel  remedy  against  statics  based  on  a  "here- 
tofore unknown  law  of  nature,"  seems  to  have  been  as  reck- 
less as  myself  when  he  contended  that  these  disturbances  propa- 
gate up  and  down,  while  those  of  a  transmitter  proceed  along  the 
earth.  It  would  mean  that  a  condenser,  as  this  globe,  with  its 
gaseous  envelope,  could  be  charged  and  discharged  in  a  manner 
quite  contrary  to  the  fundamental  teachings  propounded  in  every 
elemental  text-book  of  physics.  Such  a  supposition  would 
have  been  condemned  as  erroneous,  even  in  Franklin's  time, 
for  the  facts  bearing  on  this  were  then  well  known  and  the  iden- 
tity between  atmospheric  electricity  and  that  developed  by  ma- 
chines was  fully  established.  Obviously,  natural  and  artificial 
disturbances  propagate  through  the  earth  and  the  air  in  exactly 
the  same  way,  and  both  set  up  electro-motive  forces  in  the  hori- 
zontal, as  well  as  vertical,  sense.  Interference  can  not  be  over- 
come by  any -such  methods  as  were  proposed.  The  truth  is  this: 
In  the  air  the  potential  increases  at  the  rate  of  about  fifty  volts 
per  foot  of  elevation,  owing  to  which  there  may  be  a  difference  of 
pressure  amounting  to  twenty,  or  even  forty  thousand  volts  be- 
tween the  upper  and  lower  ends  of  the  antenna.  The  masses  of 
the  charged  atmosphere  are  constantly  in  motion  and  give  up 
electricity  to  the  conductor,  not  continuously  but  rather  disrupt- 
ively,  this  producing  a  grinding  noise  in  a  sensitive  telephonic 
(Continued  on  page  550) 


nger.  Judge  for  Yourself  from 
otograph. 
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This  New  French  Inductive  Water  Pipe  Locater  Can  Be  Used  by      A  Close-up  of  the  "Chanoit"  Electric  Water  Pipe  Locating  Appar- 
Either  One  or  Two  Men.  atus.    A  Battery  and  Induction  Coil  Are  Used. 


ENGINEER  CHANOIT  has  con- 
ceived the  idea  of  using  a  new  elec- 
trical induction  balance  invented 
during  the  war  by  Prof.  Gutton  for 
the  location  of  non-exploded  shells, 
to  locate  underground  water  terminals  of 
the  waterpipe  distribution  system. 

The  new  apparatus  is  a  little  different  in 
form,  but  the  principle  is  the  same.  This 
induction  balance  "Alpha"  (Model  1919) 
consists  of  two  flat  coils  mounted  in  series 
in  the  same  circuit,  and  in  which  alter- 
nating current  induces  currents  in  two 
neighboring  coils.  In  these  coils  the  wire 
is  wound  in  such  a  way  that  the  electro- 
motive forces  are  reversed  every  instant. 
The  coils  measure  70  centimeters  in  diame- 
ter; the  wire  is  wound  at  the  rate  of  20 
turns  on  the  primary  and  only  10  turns  on 
the  secondary.  As  to  the  armature,  sieve 
chassis  are  used.  A  wooden  traverse 
mounted  across  the  diameter  insures  the 
rigidity  of  these  drums,  covered  by  a  rub- 
ber tissue  to  protect  the  wire  wound  on 
the  same.  Attached  to  the  traverses  are 
two  wooden  uprights  mounted  at  an  angle 
toward  each  other,  and  supporting  at  their 
junction  a  special  regulating  system. 


Paris  Correspondent  "Electrical  Experimenter.' 
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Most  modern  hospitals  are  equipt 
with  hospital  call  systems,  which,  in 
many  instances  give  fairly  satisfac- 
tory service,  but  one  trouble  often 
arises  from  their  use  because  a  great 
majority  of  them  employ  some  form 
of  standard  electrical  device  which 
the  patient  uses  to  signal  the  nurse. 
The  device  usually  consists  of  a 
pendant  type  of  push  button  fastened 
to  a  flexible  conductor  which  is  hung 
over  the  head  of  the  bed.  These 
standard  wiring  devices  are  not  in- 
tended for  such  service,  and  there  is 
considerable  wear  and  tear  on  the 
cord,  and  as  a  result  the  cord  fre- 
quently becomes  worn,  thus  making 
the  signal  inoperative. 

A  new  device  called  a  Hospital 
Call  Switch  has  just  been  developed. 
It  is  made  for  a  standard  switch  out- 
let box,  and  the  wiring  for  it  does 
not  extend  beyond  the  box.  No 
flexible  conductors  or  pendant 
switches  are  required  for  its  use,  and 
consequently,  the  annoyance  of  hav- 
ing these  parts  worn  or  broken  is 


If  both  pair  of  coils  are  exactly  identical, 
the  electro-motive  forces  would  be  com- 
pensated and  a  telephone  connected  in  cir- 
cuit would  remain  silent.  But  in  view  of 
the  impossibility  of  obtaining  a  perfect 
similarity  between  these  two  pair  of  coils,  a 
variable  inductive  regulator  is  added,  en- 
abling the  neutralization  of  the  mutual  in- 
duction of  the  two  primary  and  secondary 
circuits.  All  that  is  necessary  is  to  mount 
in  each  of  the  circuits  a  small  coil  with 
four  turns  of  wire,  which  is  illustrated  in 
the  photograph  herewith,  in  the  center  of 
the  instrument  underneath  the  handle  ;  one 
of  these  coils  moving  inside,  the  other 
around  the  common  center.  This  rotation 
in  modifying  the  mutual  induction  of  the 
two  circuits,  permits  the  regulation  of  the 
'Alpha"  balance  instrument  at  the  moment 
of  use. 

When  a  mass  of  iron  is  in  the  neighbor- 
hood of  one  of  the  pair  of  coils,  it  creates 
an  asymmetry  which  wards  off  the  com- 
pensation.   The  'phone  will  then  give  forth 


a  sound.  Moreover,  in  a  portable  box  there 
is  mounted  with  a  condenser  a  battery  of 
four  cells,  or  a  storage  battery,  which  ex- 
cites a  vibrator.  The  electro-motive  forces 
of  self-induction  in  the  coil  of  the  vibrator, 
charge  and  discharge  the  condenser  period- 
ically, realizing  in  this  manner  the  primary 
excitation. 

When  the  employees  of  the  Water  De- 
partment want  to  proceed,  they  attach  the 
apparatus  to  their  backs,  mount  their  bi- 
cycles, and  ride  toward  the  pipe  line 
which  they  want  to  explore.  Once  upon 
the  grounds,  they  mount  the  apparatus  and 
connect  the  wires.  Usually  two  work  to- 
gether, but  one  man  alone  can  do  the  work 
satisfactorily.  If  working  in  pairs,  the  ob- 
server goes  along  the  road  with  the  balance, 
holding  the  same  at  a  little  distance  over 
the  ground,  his  assistant  following  with 
the  box  containing  the  battery,  condenser 
and  vibrator.  If  working  alone,  the  man 
puts  his  box  on  the  ground  and  moves  it 
as  he  goes  along.  When  passing  over  a 
buried  waterpipe  up  to  a  depth  of  one 
yard,  the  'phone  will  indicate  by  its  char- 
acteristic buzz  the  exact  location  of  the 
same. 


witch 


eliminated.  It  is  so  constructed  that 
the  patient  can  only  complete  the 
circuit  to  signal  the  nurse,  and  she 
can  push  it  "off"  only  at  the  bed-side. 

The  accompanying  illustration 
shows  one  of  these  new  switches  in- 
stalled in  the  wall  near  the  patient's 

A  New  Hospital  Call  Switch.  Individual 
Indication  At  Each  Bed  Is  Effected.  The 
Nurse  Cannot  Ignore  It. 

bed.  A  pull  chain,  to  which  a  linen 
cord  is  attached,  is  used  to  pull  the 
switch  "on."  The  push-button,  lo- 
cated above  the  horn,  thru  which  the 
pull  chain  extends,  is  used  by  the 
nurse  to  push  the  switch  "off."  In  a 
ward,  where  two  or  more  switches 
are  used  on  the  same  signal,  the  pro- 
truding button  indicates  to  the  nurse 
which  patient  called.  The  signal  re- 
mains "on,"  therefore,  until  the  nurse 
comes  to  the  bed  to  push  the  switch 
"<5ff."  Hence  there  is  no  excuse  for 
the  patient's  call  not  being  observed 
and  answered. 
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THE  X-ray  to  most  of  us  conjures 
up  visions  of  white  robed  nurses, 
surgeons,  and  hospital  operating 
rooms.  But  today  the  X-ray,  dis- 
covered by  Wilhelm  Conrad  Ront- 
gen  in  1895,  gives  promise  of  becoming 
one  of  the  world's  greatest  and  most  useful 
accomplishments.  No  longer  is  the  X-ray 
confined  alone  to  hospital  and  physicians' 
diagnostic  requirements,  but  it  has  been 
used  in  the  past'  few  years,  especially  dur- 
ing the  World  War,  for  many  hitherto  un- 
dreamt of  purposes.  In  fact,  one  could 
write  a  book  on  the  industrial  applications 
of  X-rays  which  would  read  like  a  romance. 
How  they  helped  to  foil  the  German  con- 
spirators in  America  who  tried  to  plant 
infernal  machines  and  contraband  rubber 
and  nickel  into  bales  of  cotton ;  how  steel 
needles'and  other  metal  objects  were  actual- 
ly placed  into  bags  of  powder  in  U.  S. 
Government  arsenals  by  pro-German  work- 
ers ;  how  defects  were  allowed  to  pass  in 
shells,  other  ammunition  and  guns,  and 
dozens  of  other  dangerous  practices,  as 
well  as  interesting  scientific  developments 
— all  of  these  are  a  matter  of  history  now. 

Figure  1  of  the  accompanying  illustra- 
tions shows  a  large  X-ray  machine  being 
used  to  detect  the  presence  of  contraband 
rubber  or  metal  placed  in  bales  of  cotton. 
A  number  of  these  X-ray  machines  were 
used  at  the  leading  cotton  shipping  ports  of 
the  South  during  the  war.  Infernal  ma- 
chines timed  to  go  off  at  sea  were  often 
detected  in  this  way,  altho  little  or  noth- 
ing was  ever  said  about  these  discoveries 
for  very  good  reasons.  If  these  discoveries 
on  the  part  of  Uncle  Sam's  secret  service 
and  shipping  experts  had  been  made  public 
at  the  time,  naturally  the  perpetrators  of 
such  crimes  would  have  directed  their  en- 
ergies to  other  ways  and  means  of  attain- 
ing their  objects. 

More  romantic  perhaps  is  the  application 
of  the  X-ray  for  discovering  the  presence 
of  pearls  or  the  nuclei  of  pearls  starting 
to  grow  in  oysters.  Figure  2  shows  the 
X-ray  apparatus  in  use  for  this  purpose. 
Previously,  many  thousands  of  oysters 
were  annually  obliterated  by  being  opened 
in  an  effort  to  determine  the  presence  of 
pearls  or  pearl  nuclei.  All  of  this  is  now 
obviated,  thanks  to.  the  X-ray,  and  if  Mr. 
Oyster  does  not  show  up  with  a  pearl 
nuclei,  he  is  replanted  in  his  natural  habi- 
tat, the  water,  once  more.  Here  it  develops 
to  maturity.  If  an  undeveloped  pearl  is 
detected  by  the  X-ray  pearl  expert,  then 
the  oyster  is  at  once  laid  aside  for  further 
treatment. 

Bullets  and  shell  have  been  examined  by 
thousands,  as  shown  in  Figure  3,  by  power- 
ful X-rays.  The  X-ray  in  this  case  shows 
the  amount  of  powder  in  the  shell,  how  it 
is  loaded,  et  cetera,  and  the  same  is  true 
also  for  bullets.  A  different  shadow  is 
cast  on  the  X-ray  plate  or  fluoroscope  ^or 
each  different  material,  so  that  differentia- 
tion between  each  substance  is  readily  pos- 
sible. Defects  in  the  loading  and  assem- 
bling of  shell  were  frequently  detected  in 
this  way  at  the  great  shell  factories  and 
arsenals  during  the  war,  thus  preventing 
misfires  and  premature  explosions,  with  a 
possible  large  loss  of  life. 

Concrete  ships  have  been  rapidly  coming 
to  the  fore  in  the  past  few  years,  and  were 
developed  to  quite  a  large  extent  during 
the  war,  many  being  built  in  this  country 
and  abroad.  No  matter  how  expert  the  in- 
spectors on  such  hulls  may  be,  they  can- 
not tell  in  any  case  how  the  interior  of  the 
concrete  structure  looks,  especially  the  steel 
reinforcement  bars,  which  may  "have  be- 
come bent  or  misplaced  during  the  pouring 
process. 
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Figure  4  gives  an  idea  of  how  valuable 
the  special  portable  X-ray  outfits  prove  in 
finally  checking  up  the  hulls  of  such  ves- 
sels before  they  are  launched.  A  bent  or 
misplaced  steel  reinforcement  or  an  air- 
pocket,  either  of  which  would  constitute  a 
serious  altho  unnoticeable  weakness  in  the 
hull,  can  be  quickly  detected  by  the  X-ray. 
For  such  large  area  X-ray  examinations  a 
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fluoroscope  is  invariably  used,  and  not  the 
photographic  plate. 

How  many  railroad  accidents  have  been 
caused  by  defective  car  wheels?  Many  of 
them,  if  the  truth  were  known.  And  why 
is  this?  Simply  because  the  iron  wheels 
appeared  to  be  all  right,  and  withstood  pos- 
sibly a  fair  mechanical  test,  but  inherently 
they  possest  a  weakness,  perhaps  in  the 
form  of  air  pockets  or  invisible  cracks 
caused  by  strains  in  cooling  when  they 
were  cast,  etc.,  etc. — defects  which  only  the 
X-ray  can  and  does  detect  at  once  in  a 
minimum  of  time. 

For  such  purposes  an  X-ray  is  used  in 
the  manner  here  illustrated  at  Figure  5. 


The  X-ray  tube  together  with  exciting 
spark  coil,  batteries,  et  cetera,  are  placed  in 
a  portable  carrying  case,  which  can  be 
placed  behind  the  car  wheel  or  other  ob- 
ject. The  fluoroscope,  or,  in  special  places, 
the  X-ray  plate  in  its  light-proof  holder,  is 
placed  before  the  car  wheel  or  other  ob- 
ject. A  few  seconds'  exposure  to  the 
X-ray  gives  a  skiagraph  or  X-ray  photo- 
graph on  the  plate,  which  is  afterward  de- 
veloped and  printed,  or  the  image  may  be, 
and  usually  is,  examined  on  the  negative 
itself,  no  print  being  made.  Of  course,  if 
the  fluoroscope  is  used  for  directly  viewing 
the  object  under  examination,  then  the 
object  is  seen  clearly  at  once,  and  various 
parts  of  it  examined  by  moving  the  fluoro- 
scope over  the  surface. 

Many  lives  have  been  lost  due  to  the 
explosion  of  anarchists'  bombs  and  infernal 
machines,  not  only  when  they  happened 
to  explode  in  locations  where  they  were 
planted,  but  also  when  they  have  been  un- 
der the  process  of  examination  by  bomb 
experts  of  various  city  police  departments. 
The  examination  of  bombs  and  infernal 
machines  now  bids  fair  to  presently  become 
as  concrete  and  specific  a  procedure  as 
weighing  a  pound  of  coal.  The  X-ray  has 
already  been  used  with  marked  success  in 
determining  the  structure  of  such  danger- 
ous devices  beforehand,  which  is  of  course 
a  great  stride  in  advance  of  the  erstwhile 
method  of  "yanking"  the  bomb  apart  and 
"waiting  to  see  what  would  happen."  See 
Figure  6. 

Even  the  field  of  Art,  including  cubist 
paintings,  has  been  invaded  by  the  me- 
chanistic X-ray  tube  with  its  prying  eyes, 
the  discerning  powers  of  which  will  not  be 
denied.  To  the  Scientist  and  his  X-ray 
tube  must  come  the  Artist  or  the  Art  Con- 
noisseur with  his  ancient  and  almost  price- 
less Rembrandt,  Van  Dyke,  Corot  or 
Blakelock,  the  authenticity  of  which  may 
be  in  question.  A  number  of  notable  for- 
geries in  supposedly  valuable  paintings 
have  been  detected  by  the  scrutinizing 
X-ray.  Figure  7  shows  the  X-ray  being 
used  to  determine  the  authenticity  of  old 
paintings. 

Another  fruitful  field  in  which  the  X-ray 
has  proven  its  value  many  times  is  in  the 
examination  of  large  diamonds  and  other 
precious  stones.  Instead  of  X-raying  the 
diamond  to  determine  its  value  as  a  dia- 
mond, another  application  in  this  same  field 
lies  in  its  use  at  one  of  the  large  South 
African  diamond  mines  for  the  purpose  of 
detecting  the  presence  of  a  diamond  "with- 
in the  body.  This  may  sound  somewhat 
startling  at  first,  but  there  have  been  cases 
where  diamond  miners  have  even  "swal- 
lowed" diamonds  in  order  to  smuggle  them 
out  of  the  mines.  Therefore,  at  this  par- 
ticular mine  all  of  the  miners  undergo  an 
X-ray  examination,  as  shown  in  the  ac- 
companying illustration,  Figure  8,  before 
they  leave  the  mine  at  the  end  of  the  day's 
work. 

The  modern  Dentist  has  found  that  the 
X-ray  is  the  only  means  whereby  he  can  be 
sure  that  he  is  properly  diagnosing  the 
ailment  of  his  patient.  As  pointed  out  in 
an  exhaustive  article  by  Dr.  Henry  A.  Cot- 
ton, Medical  Director  of  the  New  Jersey 
State  Hospital,  Trenton,  N.  J.,  in  the  Aug- 
ust issue  of  this  journal,  defective  teeth 
are  sometimes  due  to  abscesses  and  other 
growths  forming  at  the  roots,  wheh  are  not 
visible  in  any  other  way  by  physical  exami- 
nation, except  by  the  X-ray.  Such  abscesses 
are  the  cause  of  serious  organic  and  sys- 
temic disorders  and  ailments,  such  as  rheu- 
matism, neuralgia,  stomach  and  intestinal 
troubles,  and  many  other  ills  which  would 
(Continued  on  page  603) 
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As  Our  Front  Cover  Illustration  Shows,  this  New  Invention  for  Locating  Sunken  Ships  Can  Be  Operated  Without  the  Aid  of  Divers  or 
Diving   Machines.     It  is   Based  on  the   Hughes   Induction   Balance,    Where  a  Slight  Change  in  the  Induction  Between  Four  Balanced  Coils 

Causes  a  Sound  to  Be  Heard  in  One  of  the  Circuits. 


THE  salvage  of  440  vessels  and  the 
recovery  of  property  valued  at 
$250,000,000  is  the  record  in  four 
years  of  the  British  Admiralty  De- 
partment, which  under  Rear-Ad- 
miral Philpotts  has  been  conducting  salvage 
operations  in  home  and  foreign  waters. 

Thus  reads  a  recent  newspaper  clipping. 
But  the  $250,000,000  worth  of  property  re- 
covered represents  only  a  very  small  per- 
centage of  the  ships  that  had  been  sunk 
during  the  present  war  as  well  as  during 
the  past  century. 

The  ocean  is  dotted  with  sunken  ships 
containing  such  fabulous  treasures  that  it 
is  difficult  for  the  mind  to  grasp  the  enor- 
mous figures.  It  runs  way  up  into  the 
billions,  and  while  we  do  not  pretend  to 
claim  that  all  of  this  property,  even  if  re- 
covered, would  be  of  value,  there  still  re- 
main manj'  billions'  worth  of  sunken  treas- 
ures which  can  be  salvaged  today. 

When  a  ship  with  a  cargo  sinks,  that  car- 
go is  not  always  valuable  if  recovered. 
For  instance,  it  might  have  had  on  board 
grain  or  other  perishable  goods,  which, 
even  if  salvaged,  would  be  found  useless. 
But  many  other  ships  containing  mixed 
cargoes,  such  as  metal,  coal,  bullion,  cer- 
tain chemicals,  etc.,  do  not  deteriorate  even 
if  they  have  been  on  the  bottom  of  the 
ocean  for  years,  and  the  great  majority 
of  sunken  ships  contain  at  least  a  large  part 
of  their  cargo,  which  is  quite  imperishable. 

Then,  too,  if  a  vessel  is  raised  within 
one  or  two  years  after  it  has  been  sunk,  it 
can  in  many  cases  be  refitted  and  will  do 
service  just  as  good  as  new,  after  it  has 
been  overhauled.  Here  the  ship  whose  in- 
trinsic value  is  quite  high  is  well  worth 
salvaging,  if  there  is  a  possibility  of  us 
doing  so. 

The  main  trouble  in  the  past  has  not  been 
so  much  in  actually  salvaging  the  ship,  but 
in  accurately  locating  it  so  that  divers  or 
the  diving  apparatus  can  be  brought  into 
action.  It  is  one  thing  to  know  the  ap- 
proximate position  where  a  ship  has  been 
sunk,  but  it  is  quite  another  matter  to  know 
the  exact  spot.  In  other  words,  tho  we 
have  a  chart  which  gives  the  spot  on  which 
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a  ship  has  been  sunk,  this  spot  may  meas- 
ure five  square  miles  or  more,  and  if  the 
ship  is  located  in  any  channel  or  such  parts 
of  the  ocean  where  there  are  heavy  under- 
currents, such  a  ship  will  soon  be  covered 
over  with  sand,  moss,  barnacles,  etc.,  which 
effectively  hide  the  ship  and  make  it  very 
difficult  for  the  divers  to  locate  it. 

Many  a  salvaging  company  has  found  to 
its  regret  that  it  is  one  thing  to  obtain  a 
commission  to  raise  a  sunken  ship  and 
quite  another  to  actually  locate  it  in  order 
to  start  the  salvaging  operation.  How  then 
are  ships  located? 

We  have  several  means  at  hand.  One  of 
the  simplest  is  to  send  down  divers,  using 
powerful  under-water  searchlights,  and 
then  make  a  systematic  search  in  order  to 
find  the  wreck.  This  is  not  only  a  length} 
and  difficult  procedure,  but  when  the  ship 
lies  at  a  great  depth  the  high  water  pres- 
sure makes  it  impossible  for  the  divers  to 
reach  the  bottom. 

The  next  method  is  to  use  grappling  irons 
or  anchors,  which  may  be  termed  the  "fish- 
ing" method.  This,  perhaps,  is  the  least 
satisfactory  as  it  takes  a  long  time  and 
does  not  always  bring  results.  It  is  at 
most  a  long  and  weary  procedure,  and  very 
expensive  on  account  of  the  enormous  time 
losses  involved. 

We  still  have  another  method  which, 
while  not  new,  is  not  known  as  well  as  it 
deserves.  It  is  a  purely  electrical  method 
in  locating  sunken  ships.  It  is  very  effi- 
cient, and  the  cost  is  negligible  as  long  as 
we  own  a  ship  or  a  submarine  on  which  to 
install  the  apparatus.  The  writer  advances 
the  idea  of  using  the  submarine  in  a  peace- 
ful mission  to  raise  the  ships  wantonly 
sunk  by  its  war  sisters  during  the  world 
war. 

In  order  to  detect  the  sunken  hulls,  use 
is  made  of  the  induction  balance  invented 
by  Hughes  in  1881.  The  insert  in  our  illus- 
tration on  this  page  shows  the  basic  prin- 
ciple of  the  apparatus.  Two  wooden  or 
hard  rubber  cups  about  four  inches  high 
and  one  and  a  quarter  inches  in  diameter 
are  turned  out.  Upon  each  of  these  cups 
we  now  wind  150  yards  of  single  silk  cop- 


per wire  No.  32,  which  gives  us  a  spool 
about  a  quarter  of  an  inch  high.  Each 
wooden  cup  has  two  such  windings,  as  will 
be  noted  from  the  illustration.  These  two 
wooden  cups  now  form  the  pans  of  the  thus 
constructed  induction  balance.  The  con- 
nections are  made  as  in  the  illustration ; 
the  two  lower  windings  connecting  with  an 
ordinary  telephone  receiver,  while  the 
other  two  spools  are  in  series  with  a  mi- 
crophone and  three  dry  cells.  We  now 
have  an  instrument  of  extraordinary  sen- 
sitivity. In  the  position  shown  in  the  illus- 
tration, if  you  pick  up  the  telephone  re- 
ceiver no  sound  is  heard  because  the  two 
parts  of  the  balance  are  in  equilibrium.  If, 
however,  we  drop  into  one  of  the  cups  a 
piece  of  metal,  no  matter  how  small,  the 
electrical  compensation  will  be  disrupted, 
due  to  the  difference  of  resistance  thus 
created,  and  we  now  hear  the  clock  ticking 
in  the  telephone. 

This  instrument  is  so  extraordinarily  sen- 
sitive that  even  if  two  equal  coins  are  dropt, 
one  in  each  cup,  the  telephone  will  sound 
just  the  same  because  these  two  coins  are 
not  exactly  of  the  same  weight  nor  of  the 
same  alloy.  The  slightest  chemical  differ- 
ence will  thus  be  shown  in  the  induction 
balance.  For  that  reason  this  instrument 
has  been  used  a  good  deal  for  exploration 
work,  and  the  idea  to  use  the  induction 
balance  for  finding  sunken  vessels  is  by  no 
means  a  new  one.  It  has  been  used  suc- 
cessfully for  a  number  of  years. 

Our  illustration  shows  how  it  is  accom- 
plished. If  we  fit  out  a  submarine  as 
shown,  which  has  two  induction  balances 
lowered  into  the  water  and  which  are 
trailed  from  underneath,  the  telephone  re- 
ceiver on  board  located  in  the  control  sta- 
tion will  give  forth  no  sound  as  long  as 
the  two  balances  move  thru  the  water.  But 
the  minute  one  of  them  comes  within  the 
vicinity  of  a  wreck,  say  within  five  hundred 
feet  or  more,  trie  electrical  balance  will  be 
disturbed  immediately,  and  the  telephone 
will  sound  its  warning  to  the  operator. 
The  nearer  the  balance  comes  to  the  wreck 
the  louder  the  sound  will  be.  It  is  thus  a 
(Continued  on  page  559) 
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BANK  robberies  being  so  prevalent 
at  the  present  day  induced  a  very 
ingenious  inventor,  Mr.  Scholder,  of 
New  York,  to  try  out  a  new  in- 
vention after  he  had  had  it  pat- 
ented. In  the  Bronx,  New  York,  there 
is  a  small  bank,  entirely  too  small  for  the 
business  it  is  doing,  which  decided  that  the 
only  way  to  safeguard  itself,  its  employees 
and  its  patrons  was  to  install  an  electric 
Burglar  Alarm,  which  would  not  have  the 
disadvantages  of  other  alarms,  and  at  the 
same  time  work  more  efficiently  than  any 
such  device  yet  perfected.  Accordingly  a 
contract  was  given  to  the  inventor,  and  the 
device  was  promptly  installed.  A  demon- 
stration showed  its  utmost  reliability  in 
every  respect.  The  device  is  now  installed 
in  the  Cosmopolitan  Bank,  Prospect  Ave- 
nue, Bronx. 

It  consists  of  various  applications  of 
alarm  and  signaling  systems,  original  and 
patented  by  the  inventor.  Should  a  burglar 
attempt  to  enter  the  bank,  an  alarm  is  im- 
mediately sounded  in  the  form  of  a  large 
gong  and  a  red  lamp  flashes ;  this  lamp  is 
so  protected  outside  of  the  bank  that  neither 
the  gong  nor  the  flashers  can  be  tampered 
with,  as  shown  in  the  photographs.  The 
gong  is  enclosed  in  a  perforated  steel  box, 
of  which  there  are  four,  one  at  either 
entrance  of  the  bank,  one  in  the  basement 
and  one  in  the  bank  proper.  Should  one 
of  the  gongs  thru  any  chance  be  destroyed, 
the  other  three  gongs  will  immediately  set 
up  an  alarm,  reinforced  by  the  red  light 


flashes,  which  attract  passers-by  or  any 
policeman  on  beat.  A  special  novelty  of 
this  protective  system  is  that  installed  at 
the  tellers'  windows.  These  are  equipt  with 
steel  drops  thick,  which  are  held  in 
place  by  electric  latches,  one  at  each  end, 
the  drops  running  the  entire  length  of  the 
window  and  high  enough  to  protect  those 
behind  from  any  trouble  or  misfortune. 
Should  any  system  of  robbery  such  as  has 
been  tried  in  other  banks  be  attempted  here, 
and  the  robber  enter,  levelling  his  gun  with 
a  cry  of  "Hands  Up!"  a  slight  foot  move- 
ment on  the  part  of  the  teller  will  immedi- 
ately release  the  drop  with  a  terrific  bang, 
as  this  steel  curtain  ( which  effectively  pro- 
tects him  from  being  shot)  drops  down. 
Immediately,  both  inside  and  out,  alarms 
and  electrical  flashes  announce  the  hold-up, 
preventing  the  killing,  accidentally  or  pur- 
posely, of  any  of  the  employees  and  the 
loss  of  property  as  well.  The  bank  is  so 
protected  that  no  burglar  can  enter  the 
premises  thru  doors,  windows  or  any  other 
opening;  even  should  he  attempt  to  tunnel 
into  the  bank  and  tear  a  portion  of  the 
wall  down,  he  would  be  instantly  detected. 
As  far  as  safes  and  safety  vaults  are  con- 
cerned, it  is  impossible  for  even  an  ex- 
perienced safecracker  to  touch  anything 
from  the  inside,  whether  the  outside  door 
is  opened  by  knowing  its  combination,  or 
by  dynamiting  the  safe,  inasmuch  as  an  in- 
sert of  the  safe  consisting  of  a  fiber  frame, 
lined  with  web-like  wires,  will  cause  an 
instant  alarm. 

Now  a  word  about  the  device.  This  con- 
sists of  a  double  contact  or  2-way  relay, 


which  will  prevent  either  cutting,  short- 
circuiting  or  interference  in  any  way  with 
the  wires,  this  relay  actuating  an  automatic 
drop.  This  drop  is  connected  with  flashers 
and  well-concealed  wires  running  to  the 
bell  and  lights,  so  that  any  attempt  to  cut 
or  destroy  the  signaling  devices  will  set 
off  the  alarms  in  other  parts  of  the  building 
and  at  other  exits.  The  bank  is  thoroly 
wired,  and  an  attempt  of  breaking  thru  the 
walls  would  be  immediately  frustrated. 
Thermostatic  fire  alarms  thruout  the  build- 
ing are  arranged  in  a  like  manner,  and 
wired  to  a  distinct  annunciator,  which 
warns  of  any  conflagration  by  means  of  the 
intermittent  or  continuous  bell  alarm,  and 
flashes  of  both  red  and  green  lights,  the 
two  together  indicating  fire,  and  the 
red  alone  indicating  burglary.  The  ap- 
proach to  the  safe  itself  is  thoroly  wired. 
The  alarm  can  be  arranged  in  such  a  way 
as  to  notify  the  Police  Headquarters,  at 
the  same  time  attracting  the  attention  of  all 
those  about.  The  writer  has  seen  an  actual 
demonstration  of  the  device,  and  in  which 
attempts  were  made  to  force  open  the  door. 
Another  scene  demonstrating  the  "hands- 
up"  attempt  to  make  the  teller  "fork  over" 
met  the  response  on  the  part  of  the  teller 
by  a  prompt  lifting  up  of  his  hands.  Im- 
mediately a  steel  curtain  dropt  down  with 
a  terrific  crash  (in  about  1/100  second), 
hiding  the  teller  from  view  and  protecting 
him  from  all  harm.  The  release  of  the 
curtain,  together  with  the  crash  and  alarm 
is  enough  to  scare  any  yeggman,  no  matter 
how  bold  he  mav  be. 
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SEVERAL  attempts  have  recently  been 
made  to  improve  on  the  high  altitude 
flight  records,  the  highest  point  so 
far  reached  being  that  attained  by 
the  French  flier,  Adjutant  Casale, 
who  unofficially  reached  a  height  of  33,136 
feet.  A  few  weeks  ago  Mr.  Roland  Rohlfs, 
chief  test  pilot  for  the  Curtiss  Engineering 
Corporation,  established  a  new  official  alti- 
tude record  at  Mineola,  L.  I.,  N.  Y.,  when  he 
soared  to  a  height  of  nearly  31,000  feet 
(30,700  feet  Unhomologated).  Some  of  the 
experiences  of  Mr.  Rohlfs,  as  well  as  those 
of  Major  R.  W.  Schroeder,  A.  S.  A.,  who 
held  the  best  previous  American  altitude 
record  of  28,900  feet,  made  on  September 
18th,  1918,  are  given  elsewhere  in  this 
article. 

AIR  PRESSURE  RAPIDLY  DECREASES  AT 
HIGH  ALTITUDES 

It  is  undoubtedly  a  common  belief  that 
the  only  requisites  necessary  in  ascending 
to  a  great  height 
in  an  airplane  are 
great  stamina  and 
a  one  hundred  per 
cent  physique  on 
the  part  of  the 
flier,  a  good  plane 
and  engine  and  de- 
vices arranged  so 
as  to  overcome  the 
effects  of  the 
severe  cold  felt  at 
the  higher  alti- 
tudes, such  as 
25,000  t  o  30,000 
feet.  There  are 
many  other  fac- 
tors, howeve  r, 
which  come  to  bear 
on  this  important 
matter  of  flight  in 
the  upper  rarefied 
air  strata,  one  of 
the  most  impor- 
tant of  which  is 
the  rapid  reduc- 
tion in  the  atmos- 
pheric pressure  on 
the  body  at  such 
altitudes  as  30,000 
feet  and  above. 
Before  going  further,  it  should  be  said  that 
there  naturally  must  be  a  limit  to  the  per- 
missible reduction  of  this  air  pressure  in 
order  to  live.  If  we  reduce  this  pressure 
to  a  very  small  fraction  of  the  normal 
pressure  at  sea  level,  which  is  14.72  pounds 
for  every  square  inch  of  the  body  surface, 
then  it  becomes  evident  that  the  pressure 
of  the  blood  as  it  is  pumped  thru  the  veins 
by  the  heart  will  burst  them.  If  a  frog  is 
placed  under  a  glass  bell  and  the  air  ex- 
hausted, the  frog  will  blow  to  pieces,  due 
possibly  for  one  reason  to  the  air  trapt  in 
the  lungs,  which  bursts  these  tissues  when 
the  external  pressure  is  removed  from  the 
body,  and  due  to  a  second  and  very  impor- 
tant reason — that  so  long  as  the  heart 
keeps  pumping  the  blood  thru  the  veins  of 
the  body  this  pressure,  which  is  consider- 
able indeed,  will  cause  these  vessels  to 
burst.  Persons  often  ask,  "How  high  will 
our  birdmen,  with  every  possible  airplane 
refinement,  be  able  to  fly,  and  if,  generally 
speaking,  there  is  no  limit,  provided  planes 
and  engines  can  be  built  which  will  operate 
properly  in  the  upper  rarefied  air  strata?" 
The  answer  is — that  there  is  certainly  and 
most  decidedly  a  "limit,"  and  we  would 
state  here  that  it  is  our  belief  that  unless 
specially  arranged  engines  and  carburetor 
systems,  fitted  with  the  new  atmospheric 
compressor    and    enclosed    cabs,  possibly 
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vacuum  bottle  cabs,  to  protect  the  crew  are 
used,  then  when  flying  in  an  ordinary  ma- 
chine where  he  will  have  to  breathe  the  air 
direct  from  the  atmosphere  (even  with  the 
aid  of  oxygen),  he  cannot  hope  to  ascend 
to  a  greater  height  than  38.000  to  40,000 
feet. 

The  author  became  particularly  inter- 
ested in  this  matter  and  went  to  the  trouble 
of  taking  up  this  subject  with  the  New 
York  branch  of  the  U.  S.  Weather  Bureau, 
and  desires  here  to  give  thanks  to  the 
courtesy  of  Mr.  J.  H.  Kimball  of  that 
Bureau,  who  kindly  looked  up  records  on 
some   wonderful   pilot   balloon   tests  and 


The  Thomas-Morse  Airplane  that  Established  a  new  Gliding  Record  of  35  Miles.  A  Glide  of  35 
Miles  with  a  Dead  Motor  was  Recently  Made  by  R.  C.  Marshall,  Test  Pilot  for  the  Thomas- 
Morse  Aircraft  Corporation.  It  Is  Said  that  this  is  a  World's  Record  for  Gliding.  "Tex"  Mar- 
shall, as  He  is  Called,  Flew  from  Ithaca  to  the  Head  of  Cayuga  Lake,  a  Distance  of  35  Miles, 
and  Then  Flew  Upward  Until  He  Reached  a  Height  of  17,500  Feet.  He  Then  Cut  Off  His  Motor 
and  Glided  Toward  Ithaca.  When  He  Reached  the  City,  It  Is  Stated,  He  was  Still  at  a  Height 
of  More  than  a  Mile,  and  Might  Have  Glided  Fifteen  Miles  Further. 


observations  made  by  the  U.  S.  Weather 
Bureau  Service.  Figures  for  the  air  pres- 
sure and  temperature  at  various  altitudes 
are  presented  in  the  illustration  herewith, 
where  some  interesting  speed  figures  are 
given  for  various  types  of  aircraft  as  well 
as  steamships.  It  is  interesting  to  note  at 
this  juncture  that  the  amount  of  increased 
speed  for  the  future  is  all  with  the  airplane 
or  dirigible — and  not  with  the  ocean-going 
steamship.  Ocean-going  steamships  have 
about  reached  their  highest  speed,  due  to 
several  engineering  reasons.  Such  a  vessel 
displaces  constantly  a  very  large  amount  of 
water,  and  the  laws  governing  this  are  very 
well  known,  and  have  been  worked  out  by 
technicians  to  a  very  high  degree  in  the 
past  ten  to  fifteen  years.  It  is  doubtful  if 
we  shall  ever  see  a  steamship  which  can 
cross  the  ocean  in  a  shorter  time  than  three 
days,  unless  an  unreasonably  large  amount 
of  horse-power  is  consumed  for  the  pur- 
pose, which,  of  course,  is  diametrically 
opposed  to  the  high  efficiency  standards 
demanded  of  all  such  transportation  car- 
riers today. 

The  airship,  on  the  other  hand,  has  the 
advantage  that  as  it  ascends  to  higher  alti- 
tudes it  meets  with  less  resistance,  and  not 
only  this,  but  another  wonderful  phe- 
nomenon of  nature  occurs — the  higher  air 
strata  are  known,  as  tests  have  shown, 


to  be  moving  at  a  very  high  velocity,  and 
so  it  is  readily  seen  that  if  an  airplane 
ascends  to  an  altitude  of  20,000  to  30,000 
feet,  or  even  less,  that  it  may  strike  a 
strata  of  air  traveling  eastward,  or  perhaps 
westward,  having  a  velocity  of  200  miles 
an  hour  or  more.  Hence,  if  the  airplane 
can  travel  at  100  miles  an  hour,  then  its 
net  velocity  in  a  given  direction  will  be  300 
miles  an  hour ! 

It  is  believed  that  the  successful  pioneer 
transatlantic  flight  of  Messrs.  Alcock  and 
Brown,  totaling  1,880  miles,  which  was 
made  in  sixteen  hours,  at  an  average  speed 
of  116  miles  an  hour,  was  due  to  the  fact 
that  they  ascended  to  a  height  of  10,000 
feet,  where  they  found  an  air  current 
traveling  Europeward  with  a  high  velocity. 
Such  is  the  belief  of  Mr.  Roland  Rohlfs, 
the  Curtiss  pilot  who  has  just  made  a  new 
altitude  record  of  31.000  feet,  and  who 
expects  to  ascend  to  33,000  feet  or  higher 
in  a  new  flight. 

The  rarefaction 
of  the  atmosphere 
increases  rapidly 
once  an  altitude  of 
30,000  feet  is 
reached,  and  sev- 
eral writers  on  the 
subject  have  in  re- 
cent years  men- 
tioned that  for 
this  reason  par- 
ticularly they  do 
not  believe  that 
aviators  will  ever 
ascend  higher  than 
40.000  feet  in  an 
open-type  machine, 
where  they  have 
to  breathe  the  or- 
dinary atmosphere, 
even  with  the  aid 
of  oxygen  supplied 
from  a  tank.  This 
belief  has  been 
voiced  by  Mr. 
Harry  E.  Dey,  a 
well-known  Amer- 
ican engineer,  in 
an  article  which 
appeared  some 
He  gives  several 


time  ago  in  Aeronautics. 
other  reasons  therein  for  his  faith  in  this 
belief.  As  the  figures  show  in  the  accom- 
panying illustration,  the  air  pressure  has 
been  reduced  about  60  per  cant  at  a  height 
of  26,000  feet,  or  4.9  miles  above  sea  level. 
Here  we  find  the  air  pressure  has  dropt  to 
10.9  inches  on  the  barometer,  equivalent  to 
5.37  pounds  per  square  inch.  Such  !a 
marked  reduction  as  this,  as  proven  in  all 
altitude  flights  so  far  attempted,  have  a 
very  strong  and  undesirable  effect  on  the 
flier.  It  affects  the  pulse  or  heart  beat,  the 
respiration,  and  in  fact  every  part  of  the 
body,  causing  in  some  cases  severe  nausea, 
and  at  times  fainting  spells,  when  the  pilot 
cannot  tell  whether  he  is  flying  upside  down, 
sidewise,  or  in  normal  position.  Major 
Schroeder,  the  American  army  flier,  had 
all  these  sensations  and  more  in  his  105- 
minute  ascending  and  20-minute  descending 
trip  at  Dayton,  Ohio. 

Let  us  look  at  the  air  pressure  and  tem- 
perature at  31,000  feet,  or  5.8  miles.  An 
official  test  made  by  the  U.  S.  Weather 
Bureau  at  Huron,  S.  D.,  in  the  month  of 
August  shows  an  air  pressure  of  4.6  pounds 
per  square  inch,  or  a  reduction  of  68  per 
cent  in  the  pressure  found  at  sea  level, 
where  the  aviator  started  to  rise,  probably 
no  longer  than  an  hour  previously.  Imagine 
{Continued  on  page  573) 


October,  1919  ELECTRICAL  EXPERIMENTER  515 


516 


ELECTRICAL  EXPERIMENTER 


October,  1919 


j*S  a  result  of  the  newest  theory,  that 
/\    powerful  induced  currents  emanat- 
r~ %  ing  from  the  Naval  Radio  Station 
-L.  JLin  Chicago  produced  the  spark  that 
ignited  the  Goodyear  dirigible  air- 
ship which  plunged  in  flames  thru  the  roof 
of  a  bank  building  in  that  city,  resulting  in 
death  for  thirteen  persons  and  injury  to 
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Station.  The  building  thru  the  skylight  of 
which  the  blazing  dirigible  fell  was  the 
Illinois  Trust  and  Savings  Bank. 


head  of  a  large  engineering  corporation 
and  foreman  of  the  coroner's  jury  of  tech- 
nical men,  said  experts  had  suggested  the 
radio  theory  to  him. 

Col.  J.  C.  Morrow,  chief  air  officer  of 
the  central  department  of  the  army,  the 
principal  witness  at  the  inquest,  was  a  pas- 
senger in  the  dirigible  on  a  trip  preceding 


-EROY'S  RAOIO  APPARATUS  FOR  DEMONSTRATING 
IGNITION  BY  WIRELESS. 
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CURRENT  INDUCED  IN  SEVERAL 
BALES  -  DISCHARGING  FROM 
ONE  BALE  TO  ANOTHER. 

WIRE  OR  METAL 
.  HOOP5  IN  CLOSE 
[PROXIMITY  TO 
EACH  OTHER  MAY 
CAUSE  SPARKS 
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LABORATORY  TEST  WITH  RADIO 
FREQUENCY  CURRENTS  SHOW 
THAT  METAL  OBJECTS  DO  NOT - 
HAVE  TO  BE  COI LE  O  -  BUT  CAN 
BE  STRAIGHT,  AND  SPARKS  WILL 
JUMP  AS  SHOWN  BETWEEN 
ADJACENT  METAL  RODS  Oft 
Wires  due  tO'unipolarinduction" 


NOTE  CURRENTS  INDUCED 
BY  RADIO  WAVES  IN  METAL 
GIRDER  FRAMING  OF  DIRIGIBLE 
A  SPARK  MAY"  OCCUR  AT 
A  LOOSE  JOINT,  BOLT  OR 
RIVET,  BURNING  THE  BAG 
FABRIC  AND  IGNITINGTHE 
GAS.  LABORATORY  TESTS 
WITH  A  SMALL  TESLA  COIL 
AND  WIRE  CAGES, ET  CETERA. 
PROOVE  THIS  . 


HOW  RADIO  INDUCED  CURRENTS 
MAY  BE  SET  UP  IN  METAL 
GONDOLAS. GUY  WIRES  ETC. 
AND  CAUSE   SPARKS  TO  JUMP. 


6«-  INSULATORS-^ 


to  break  up 
"  Resonance" 
and  prevent  the  balloon 
wires  from  becoming  highly 
charged  they  should  be  broken 
up  into  short  lengths  bv  insulators 
-  HOW  RADIO  MAY  INDUCE  CURRENTS  IN  AIRSHIPS  — 


N I  KOLA  TESL  A'S 
NIOH  FRSOUENCY 
!  TRANSMITTER 


INDUCTIVE  LOOP,  CONDENSER 
AND  LAMPS  CONNECTED  THUS'. 


LAMPS  -fc  J  JK  LOOP 
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Herewith  Are  Shown  Some  of  the  Plausible  Reasons  Why  the  Recent  Chicago  "Blimp"  Disaster  Might  Have  Been  Caused  By  a  Spark 
Induced  By  An  Adjacent  Radio  Station.  The  Photo  In  the  Lower  Right-hand  Corner  Shows  Three  Incandescent  Lamps  Lighted  to  Full 
Candlepower,  At  a  Distance  of  100  Feet  from  Dr.  Nikola  Tesla's  Colorado  High  Frequency  Power  Plant.    The  Oscillator  Was  Worked  At 

Less  Than  Five  Per  Cent  of  Its  Total  Capacity, 


twenty-seven  others,  naval  communication 
officers  will  aid  the  authorities  in  fixing 
responsibility  for  the  disaster.  It  was  as- 
certained that  technical  experts  had  sug- 
gested this  theory,  because  the  big  ship 
sailed  over  or  near  the  Transportation 
building,  from  the  roof  of  which  are  pro- 
jected the  antennae  of  the  Naval  Radio 


Lieut.  F.  S.  Mason,  of  the  Great  Lakes 
Naval  Training  Station,  district  communi- 
cation service  officer,  while  refraining  from 
agreeing  with  the  theory,  said  he  would  co- 
operate with  the  investigating  officials.  Pi- 
lot John  Boettner,  of  the  ill-fated  dirigible, 
^aid  he  had  not  been  aware  of  the  location 
of  the  naval  radio  station.   H.  M.  Byllesby, 


the  fatal  one.  At  that  time  he  said  the 
ship  was  in  safe  condition.  The  pilot  he 
considered  competent.  He  thought  the 
possibility  of  sparks  from  the  exhaust  ig- 
niting the  gas  bag  very  remote,  but  said  he 
had  not  formed  an  opinion  as  to  the  cause 
of  the  accident. 

{Continued  on  page  591) 


October,  1919 


ELECTRICAL  EXPERIMENTER 


IN  the  July  issue  of  the  Electrical  Ex- 
perimenter, the  Editor  advocated  the 
piping  of  cold  air  to  various  parts  of 
dwellings  and  office  buildings,  using,  if 
possible,  the  wintering  steam  piping 
systems  and  radiators.  Well,  great  minds, 
etc.  Here  comes  prolific  Dr.  Alexander 
Graham  Bell,  inventor  of  the  telephone, 
airships,  and  ship  salvage  schemes,  with  an 
actual  working  installation  of  "piped  cold." 
This  idea  occurred  to  Dr.  Alexander  Gra- 
ham Bell  when  the  Washington  weather  be- 
came extremely  sizzling.  Former  President 
Taft,  when  he  was  in  the  White  House,  had 
a  refrigerating  device  put  in  the  offices, 
which  since  has  fallen  into  disuse,  but  Dr. 
Bell  believes  he  procured  better  results  by 
his  "home  made"  cooling  arrangements  in 
his  Connecticut  Avenue  residence.  In  a 
communication  to  the  National  Geographic 
Society,  Dr.  Bell  describes  how  he  tricked 
the  thermometer  out  of  some  35  degrees— 
and  you  can  try  this  out  in  your  own  home 
if  you  are  "handy"  about  the  house.  Says 
Dr.  Bell: 

I  have  found  one  radical  defect  in  the 
construction  of  our  houses  that  absolutely 
precludes  the  possibility  of  cooling  them  to 
any  great  degree.  You  will  readily  under- 
stand the  difficulty,  when  you  remember 
that  cold  air  is  heavier  than  warm  air. 
You  can  take  a  bucket  of  cold  air,  for  ex- 
ample, and  carry  it  about  in  the  summer 
time  and  not  spill  a  drop,  but  if  you  make 
a  hole  in  the  bottom  of  your  bucket,  then, 
of  course,  the  cold  air  would  run  out. 

I  began  to  think  that  it  might  be  possible 
to  apply  the  bucket  principle  to  at  least  one 
room  in  my  Washington  home,  and  thus 
secure  a  place  of  retreat  in  the  summer 
time.  It  seemed  to  be  advisable  to  close 
up  all  openings  near  the  bottom  of  the 
room  to  prevent  the  escape  of  cold  air  and 
open  the  windows  at  the  top  to  let  out  the 
heated  air  of  the  room. 

Now,  it  so  happens  that  I  have  in  the 
basement  of  my  house  a  swimming  tank, 
and  it  occurred  to  me  that  since  this  tank 
holds  water,  it.  should  certainly  hold  cold 
air ;  so  I  emptied  the  water  out  to  study  the 
situation.  The  tank  seemed  to  be  damp 
and  the  sides  felt  wet  and  slimy. 

I  reflected,  however,  that  the  condensa- 
tion of  moisture  resulted  from  the  fact 
that  the  sides  of  the  tank  were  cooler  than 
the  air  admitted.  Water  vapor  will  not 
condense  on  anything  that  is  warmer  than 
itself,  and  it  occurred  to  me  that  if  I  in- 
troduced air  that  was  very  much  colder 
than  I  wanted  to  use,  then  it  would  be 
warming  up  in  the  tank  and  becoming 
dryer  all  the  time.  It  would  not  deposit 
moisture  on  the  sides  and  would  actually 
absorb  the  moisture  there. 

/  therefore  provided  a  refrigerator ,  in 
which  were  placed  large  blocks  of  ice,  coy- 
ered  with  salt,  to  intensify  the  melting  and 
freezing  action  of  the  ice.  This  was  placed 
in  another  room  at  a  higher  elevation  than 
the  tank,  and  a  pipe,  covered  with  asbestos 
paper,  was  employed  to  lead  the  cold  air 
into  the  tank. 

The  first  effect  was  the  drying  of  the 
walls,  and  then  I  felt  the  level  of  the  cold 
air  gradually  rising.  At  last  it  came  over 
my  head.  The  tank  was  full,  and  I  found 
myself  immersed  in  cool  air.  I  felt  so  cool 
and  comfortable  that  it  seemed  difficult  to 
believe  that  Washington  stood  sizzling  out- 
side. I  climbed  up  the  ladder  in  the  swim- 
ming tank  until  my  head  was  above  the  sur- 
face, and  then  found  myself  breathing  a 
hot,  damp,  muggy  atmosphere.  I  there- 
fore speedily  retreated  into  the  tank,  where 
I  was  perfectly  cool  and  comfortable. 

Guided  by  this  experience,  I  tried  an- 
other experiment  in  my  house.  I  put  the 
refrigerator  in  the  attic  (seel  drawing  here- 


with) and  led  the  cold  air  downward  thru 
a  pipe  covered  with  asbestos  into  one  of 
the  rooms  of  the  house.  The  doors  were 
kept  shut  and  the  windows  were  opened  at 
the  top.  The  temperature  in  that  room 
was  perfectly  comfortable,  about  65  de- 
grees! 

Some  time  ago  the  papers  were  speaking 
of  an  ice  plant  that  had  been  installed  in 
the  White  House,  and  congratulated  the 
President,  then  Mr.  Taft,  upon  a  tempera- 
ture of  only  80  degrees  when  the  thermom- 
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our  hot  home.  We  would  not  think  of  an 
unheated  house  or  office  in  the  dead  of 
winter  with  the  temperature  near  the  zero 
point,  but  curiously  enough  we  allow  our- 
selves to  suffer  cruelly  from  the  heat  in 
the  summer  time  when  the  temperature 
rages  up  in  the  nineties.  Is  it  not  a  most 
curious  world  in  which  we  live? 

We  think  nothing  of  spending  fabulous 
sums  in  the  winter  for  our  coal  supply  in 
order  to  keep  warm  and  comfortable.  But 
in  the  summer  we  prefer  to  spend  nothing 


"Piped  Cold"?  Sure!  Why  Not?  Said  Prof.  Alexander  Graham  Bell,  Inventor  of  the  Tele- 
phone. In  His  Washington,  D.  C,  Residence  He  Installed  a  Refrigerator  in  the  Upper  Story 
as  Here  Shown.  The  Cold  Aid  Descends  Thru  the  "Pipes,"  and  Chases  the  Heated  Air  Out 
Thru  the  Open  Window  Tops.  100°  F.  "Outside"  and  65°  F.  "Inside" — Tells  the  Story.  It  Works! 


eter  showed  100  degrees  outside.  Under 
similar  conditions  (100°  F.  outside),  I  en- 
joyed in  my  home  a  temperature  of  65 
degrees  (the  ideal  temperature),  with  a 
delicious  feeling  of  freshment  in  the  air. 

The  system  proposed  by  Prof.  Bell  occu- 
pies very  little  space.  In  fact,  it  could  be 
placed  very  easily  in  tenement  houses  util- 
izing the  area  between  the  ceiling  and  the 
roof,  as  all  houses  have  at  least  a  three- 
foot  clearance  between  these  two  points. 
No  doubt  in  the  future,  owners  of  houses 
will  be  compelled  to  install  cooling  systems. 

ORIGINAL  EDITORIAL  BY  H.  GERNSBACK  IN 
THE  JULY  ISSUE 

One  of  the  most  profound  annual  sum- 
mer mysteries  of  the  twentieth  century — 
at  least  to  the  writer — is  our  hot  office  or 


and  suffer  untold  misery  in  consequence. 
Babies  and  grown  up  sick  folk  die  like  flies 
by  the  thousands  on  account  of  the  heat, 
while  we  stand  by  helpless,  or  rather  as 
if  we  were  devoid  of  all  intelligence,  while 
the  totally  unnecessary  slaughter  goes  on 
incessantly.  How  our  grandchildren  will 
read  with  astonishment  that  for  decades 
human  beings  had  their  houses  piped  for 
heat,  but  had  not  enough  sense  to  run  a 
freezing  solution  or  other  freezing  agent 
thru  the  self-same  pipes  in  the  torrid  sum- 
mer days ! 

There  might  be  an  excuse  for  our  crimi- 
nal negligence  if  we  had  not  the  means  at 
hand  to  keep  us  cool  and  comfortable  in 
summer.  But  we  really  have  all  the  means, 
all  the  apparatus ;  in  fact,  everything — in- 
cluding: (Continued  on  page  550) 
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Interesting  Photos  of  Simon  take's  New  Salvaging  Ship,  the 
"Argosy  and  Argonaut  111."  Left — Simon  Lake,  the 
Inventor  and  a  Newspaper  Writer— Miss  Ruth  Byers — at  the 
Entrance  to  the  Submarine  Tube.  Center — View  of  the  Sal- 
vaging Units  Off  Bridgeport,  Conn.,  on  the  Day  of  the  Tests. 
Right — View  from  the  Deck  of  the  Mother-ship,  Showing 
the  Pivoted  Steel  Tube  Leading  Out  to  the  Submersible  Unit, 
on  Which  the  Mast  and  Flag  Appear.  The  Cross  Indicates 
the  Author  of  the  Present  Article.  The  Newspaper  Men  and 
Other  Guests  Climbed  Down  the  Tube  and  on  Reaching  the 
End  Clambered  Into  the  Chamber.  Then  Comprest  Air  Was 
Pumped  Into  the  Chamber  to  Hold  Back  the  Water. 


Photo  ©  by  International  Film  Service 


A  LETTER. 

"We  expect  to  have  our  first  press  trial 
of  the  'Argosy  and  Argonaut'  on  Friday 
morning,  August  1st. 

"Very  truly  yours, 

"SIMON  LAKE. 
"Dictated  but  not  signed." 

THIS  was  a  portion  of  the  letter  from 
the  inventor  of  the  modern  sub- 
marine which  greeted  me  not  so  long 
ago.  With  August  1st  coming  on 
the  next  day,  it  meant  hustle  and 
get  out.  So  the  two  of  us,  my  camera  and 
I,  departed  for  Bridgeport.  The  next 
morning  found  me  at  the  Stratford  Hotel 
with  a  party  of  about  forty  editors  and 
cameramen,  representing  newspapers,  pho- 
tograph agencies  and  motion  picture  con- 
cerns, all  there  bright  and  early  awaiting 
our  trip  to  the  salvage  ships.  Not  very 
long  afterward  a  short  walk  brought  us  to 
the  pier  to  which  one  of  Mr.  Lake's  ves- 
sels was  moored.  A  little  joking  while  the 
refreshments  were  being  placed  on  board, 
the  blow  of  a  whistle  and  we  departed  for 
the  open  sea.  About  one-half  hour's  ride 
brought  us  to  the  good  ship  Argosy  and 
Argonaut.  This  is  a  combination  of  two 
ingenious  devices  used  for  ship  salvaging 
and  wreck  recovering.  The  "mother  ship," 
about  100  feet  long,  has  a  65-foot  tube  con- 
nected to  it  in  a  little  well  in  the  forward 
part  of  the  ship.  At  the  end  of  the  tube 
is  the  submarine,  which  is  hinged  directly 
with  it  so  that  entrance  may  be  effected 
thru  the  tube  while  the  submarine  is  at 
the  bottom  of  the  water.  A  few  trips 
around  the  vessel  while  the  cameramen 
ground  out  hundreds  of  feet  of  "movie" 
news  film  and  the  submarine  going  thru 
maneuvers,  demonstrated  to  us  the  ease 
and  safety  with  which  the  device  would 
work. 

The  launch  which  was  taking  us  around 
soon  pulled  up  alongside  of  the  salvage 
vessel.  We  clambered  on  board  once  more, 
all  ready  for  the  descent,  a  demonstration 
of  which  was  to  be  given  in  a  very  short 
time.  Mr.  Lake  then  singled  out  the  par- 
ties, four  or  five  of  which  went  down  into 
the  tube  at  a  time,  and  each  group  had 
some  of  the  most  interesting  stories  to  tell. 
Altho  before  starting  down  I  thought  songs 
like  "Nearer,  My  God,  to  Thee"  or  "Asleep 
in  the  Deep"  would  have  been  very  appro- 
priate for  the  occasion,  no  one  even  as 
much  as  hummed  them.    We  were  all  too 
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engrost  in  the  surroundings  and  awed  by 
the  masterful  engineering  spectacle  around 
us. 

THE  DESCENT. 

A  hatchway  measuring  about  3  by  4  feet 
opens  into  the  65-foot  tube,  which  latter 
tube  is  well  lighted  by  electric  lamps,  the 
current  for  which  is  supplied  from  the 
mother  ship.  Current  is  likewise  provided 
to  actuate  all  the  mechanisms  in  the  sub- 
marine. The  tube,  4J/>  feet  in  diameter, 
has  struts  across  the  bottom.  These  struts 
are  6  inches  apart  and  assist  in  getting  a 
foothold  in  the  tube.  A  rail  on  each  side 
helps  to  hold  you  in  a  "hunchback"  posi- 
tion. It  is  necessary,  in  order  to  descend 
in  this  tube,  to  stoop  over,  and  for  safety's 
sake  to  go  down  backward,  as  a  "bump 
on  the  bean,"  as  someone  called  it,  is  not 
such  a  pleasant  thing  to  get,  and  there  is 
less  chance  of  "bumping"  in  walking  down 
backward  than  in  attempting  to  go  down 
the  other  way.  Furthermore,  the  body 
would  not  have  to  be  bent  at  such  a  great 
angle  descending  backward.  Soon  the  tube 
narrowed,  and  instead  of  the  rail  on  each 
side,  a  large  number  of  steel  ribs  greeted 
our  clutching  fingers.  Mr.  Lake  being  first, 
directed  us  to  wait  a  while,  and  started  to 
release  the  air  pressure  in  the  diving  cham- 
ber. A  hiss  of  escaping  air  and  dense 
clouds  of  mist  filled  the  lower  end  of  the 
tube  completely.  Shortly  a  massive  iron 
door  opened,  just  large  enough  to  admit  a 
person's  body.  "All  in !"  and  we  filed  thru 
the  opening,  or  rather  crawled  thru  it.  We 
now  entered  the  equalizing  chamber,  about 
5  feet  long  and  3 Vz  to  4  feet  wide.  Swing- 
ing the  door  closed  again,  Mr.  Lake  opened 
the  valve  which  admitted  air,  so  that  the 
pressure  in  this  chamber  would  be  the  same 
as  that  in  the  operating  chamber. 

"Should  you  feel  deafening  in  your  ears, 
swallow,"  were  Mr.  Lake's  words.  Well — 
we  swallowed !  It  reminded  me  more  of 
"evolution"  than  anything  else  in  my  life. 
Have  you  ever  been  to  the  aquarium,  and 
noticed  the  way  some  of  the  big  fishes  gulp 
water  so  as  to  oxygenate  their  blood? 
Well,  that  was  us.   The  door  into  the  oper- 


ating chamber  now  permitted  its  being 
opened  as  the  air  chamber  was  equal  in 
pressure. 

This  room  is  about  9  feet  long  and  8 
feet  wide  at  its  broadest  point,  and  sort  of 
triangular  in  shape.  What  immediately  at- 
tracted our  attention  was  a  hole  in  the  floor 
of  this  chamber.  There  in  front  of  us  was 
a  sheet  of  water  about  6  inches  deep,  per- 
fectly smooth  on  top  with  glistening  white 
sand  beneath.  It  seemed  as  tho  it  had 
been  smoothed  out  and  the  sand  cleaned 
for  our  reception.  A  signal,  and  the  sub- 
marine moved  forward,  the  water  under  us 
passing  in  slight  ripples,  and  the  sand  mov- 
ing away  quite  rapidly.  Some  of  the  most 
wonderful  seaweed  and  shells  were  past, 
which  could  be  seen  easily  with  the  use  of 
no  lights  whatsoever,  the  water  being  of  a 
beautiful  translucent  green  (it's  mighty 
hard  to  keep  a  swimmer  out  of  water  of 
that  nature).  A  short  time  down  in  the 
operating  chamber  completed  our  visit  to 
Father  Neptune,  and  we  again  past  thru 
the  air-lock  in  order  to  give  some  of  the 
others  a  chance  to  see  this  most  wonderful 
spectacle. 

HOW  THE  SALVAGE  SHIP  WORKS. 

Now  a  word  about  the  apparatus.  The 
Argonaut,  which  is  the  mother  ship,  is  100s 
feet  long  with  a  beam  of  about  45  feet. 
It  is  driven  by  two  75  horse-power  gasoline 
engines.  These  drive  two  propellers  each, 
one  forward  and  one  aft.  The  propellers 
are  so  arranged  that  the  forward  pair  may 
be  disconnected,  whence  each  engine  drives 
the  ship  by  means  of  the  rear  propeller. 
A  very  complex  system  of  signalling  is 
used  on  this  vessel.  The  devices  work  by 
electricity  or  manually,  by  means  of  which 
the  officer  on  deck  can  signal  the  engineer 
below  in  the  engine  room.  In  this  engine 
room  also  is  a  125-volt  generator  driven  by 
an  independent  engine  coupled  to  it.  The 
energy  derived  from  it  is  used  to  charge 
storage  batteries,  which  supply  the  110-volt 
D.C.  for  the  lights  and  motor  appliances 
used  in  the  "sub."  An  air  pump  operating 
constantly  supplies  the  air  pressure  for  the 
"sub"  and  maintains  a  pressure  of  75  to  80 
lbs.  per  square  inch  at  all  times. 

There  is  another  extremely  ingenious 
idea  which  Mr.  Lake  has  incorporated  in 
his  salvage  work.  The  device  referred  to 
is  a  semaphore  arrangement  on  the  masts 
of  the  salvaging  ship.  This  semaphore 
consists  of  two  arms,  which  are  operated 
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from  the  deck,  by  means  of 
which  signals  are  transmitted 
to  the  two  smaller  vessels 
which  accompany  the  Argo- 
naut. These  smaller  vessels 
are  known  as  wreck-finding 
vessels,  much  speedier  than 
the  salvage  ship  (Argonaut) , 
and  at  the  same  time  smaller 
in  size.  They  are  likewise 
equipt  with  semaphores  for 
replying  to  signals.  In  this 
way  Mr.  Lake  can  guide  the 
course  of  the  wreck-finding 
vessels  without  the  use  of 
wireless.  The  submarine 
proper  is  22  feet  long  and 
divided  into  a  motor  room, 
opening  into  the  left  hinge, 
and  an  equalizing  chamber, 
opening  at  the  right  hinge, 
thru  which  we  had  to  pass  in 
order  to  reach  the  operating 
chamber  up  forward.  On 
each  side  and  to  the  rear  are 
two  ballast  tanks ;  also  one 
midway  between  and  below 
these.  A  large  110-volt  mo- 
tor actuates  the  wheels  under 
the  submarine  proper.  This 
motor  is  controlled  from  the 
operating  chamber,  i.  e.,  the 
forward-most  chamber  of  the 
submarine,  and  is  likewise 
steered  from  this  latter  cham- 
ber. By  its  means  the  Ar- 
gosy, or  submarine  proper 
can  rest  on  the  bottom  of  the 
ocean.  These  traction  wheels 
under  the  submarine  may  be 
steered  in  any  direction,  and 
the  mother  vessel  may,  by 
this  means,  be  drawn  along 
by  the  action  of  the  subma- 
rine itself,  the  submarine 
having  the  mother  ship  in 
tow,  so  to  speak.  Entering 
the  right  equalizing  chamber 
from  the  tube,  there  is  a 
massive  iron  door  (which 
seems  strong  enough  for  a 
safe)  with  heavy  latches. 
The  door  in  the  equalizing 
chamber  is  closed  and  com- 
prest  air  is  admitted  slowly 
so  as  to  allow  the  body  to 
become  accustomed  to  the  in- 
crease in  atmospheric  pres- 
sure. When  this  is  done  gradually  there 
is  no  grave  risk. 

Some  notion  of  what  a  difference  in  air 
pressure  may  make  can  easily  be  under- 
stood when  one  realizes  that  every  foot  be- 
low the  water  level  there  is  an  increase  of 
.43  pound  on  every  square  inch  of  the  body 
surface,  which  means  an  increase  of  1,376 
pounds  for  the  entire  body.  Under  normal 
conditions,  the  body  is  subject  to  a  pres- 
sure of  14.7  pounds  per  square  inch,  which 
is  atmospheric  pressure.  At  a  depth  of 
150  feet  the  pressure  is  more  than  four 
times  that  to  which  wre  are  accustomed,  and 
is  an  additional  (Al/2  pounds  per  square 
inch,  or  32,250  pounds  increase  on  body 
over  atmospheric  pressure.  Under  these 
circumstances  the  blood  is  driven  back 
from  the  surface  of  the  body,  the  veins  be- 
come deplete  of  blood,  and  a  greater 
amount  of  blood  is  forced  into  the  arteries, 
hence  causing  the  heart  action  to  be  of 
necessity  a  good  deal  stronger  in  order  to 
force  the  blood  thru  the  contracted  arteries. 
For  much  the  same  reason,  a  deafening 
sound  is  produced.  This  is  due  to  the  fact 
that  air  pressure  on  the  diafram  of  the  ear- 
(tympanic  membrane)  causes  an  inward 
depression  of  the  diafram 

The  Eustachian  tube  which  connects  the 
middle  ear  with  the  buccal  cavity,  normally 
closed,  opens  a  slight  fraction  of  a  minute 
during  each  swallow,  and  by  this  means 
allows  for  an  equalization  of  the  air  pres- 
sure on  both  sides  of  the  tympanic  mem- 
brane.   That  is  the  reason  Mr.  Lake  gave 


A  Remarkable  "Pre-War"  Caviar  Map  of  the  World's  Greatest  Ship  Grave- 
yard. The  Wrecks  Pictured  Have  All  Occurred  During  a  Period  of  Fifteen 
Years.  This  Great  Loss  of  Shipping  Was  One  of  the  Principal  Causes  Lead- 
ing Up  to  the  Construction  of  the  Kiel  Canal.  This  Chart  Was  Prepared, 
Before  the  War,  by  the  German  Hydrographic  Office.  Captain  Lake's  Sub- 
marine Salvaging  Scheme,  Which  He  Has  Successfully  Demonstrated,  Repre- 
sents an  Invention  that  Is  Expected  to  Reclaim  75  Per  Cent  of  the 
$6,000,000,000  Worth  of  Ships  and  Cargo  Lost  During  the  War.  Altho  Simon 
Lake,  the  Inventor  of  What  for  a  Better  Name  Might  Be  Called  a  "Salvaging 
Submarine,"  Gave  His  Demonstration  Off  Penfield  Reef,  Near  Bridgeport 
Harbor,  Conn.,  He  Declared  that  It  Would  Be  Just  as  SLtccessful  Where 
the  Waters  Were  300  Feet  Deep.  Tests  Have  Been  Successfully  Made  at  a 
Depth  of  Fifty  Feet.  The  Salvaging  Submarine  Really  Consists  of  Two 
Boats,  the  Argosy  and  the  Argonaut.  The  Argonaut  Is  the  Mother  Ship  and 
the  Argosy  the  Submarine  Attachment  or  Submarine  Tube  that  Can  Be 
Lowered  or  Raised  by  Means  of  Powerful  Engines  on  the  Mother  Ship. 
A  Larger  Vessel  with  a  Tube  300  Feet  Long  Is  Being  Planned  for  Use  in 
Deeper  Waters.  One  of  the  First  Vessels  to  Be  Salvaged  Will  Be  the  Bark 
"Hussar,"  Which  Was  Sunk  in  Hell  Gate,  N.  Y.,  During  the  Revolutionary 
War  with  a  Treasure  of  $5,000,000  in  Gold  on  Board. 

us  orders  to  swallow  on  opening  the  valves, 
which  would  increase  the  pressure  to  that 
of  the  water  at  that  depth.  Even  at  depths 
of  40  to  45  feet  the  sudden  descent  may 
prove  dangerous,  and  a  too  hasty  ascent 
may  be  followed  by  intense  bleeding  of  the 
nose  and  ears,  and  perhaps  a  more  dan- 
gerous hemorrage  in  the  body.  All  trou- 
bles of  this  nature  are  due,  as  we  have  said, 
to  hasty  ascent  or  descent.  There  are  sev- 
eral pathological  reasons  for  death,  which 
may  result  from  causes  such  as  these,  but 
as  that  is  more  a  matter  for  the  medico,  it 
will  not  be  discust  in  detail  here. 

THE  OPERATING  CHAMBER. 

This  chamber  is  divided  up  into  a  for- 
ward portion  and  the  controlling  portion. 
Up  forward  is  the  Aquascopc,  or  tmder- 
water  telescope,  by  means  of  which  one  can 
see  out  into  the  water.  That  is  to  say,  the 
Aquascope  is  a  large  glass  door,  which  will 
allow  a  person  to  look  thru  it  or  open  it 
and  get  out  and  walk,  so  to  speak.  There 
is  a  depth  of  6  inches  of  water  from  the 
interior  of  the  chamber  to  the  bottom  of 
the  ocean  or  deck  of  the  vessel  when  the 
submarine  is  in  position,  so  it's  just  as  easy 
to  walk  here  without  getting  any  wetter 
than  if  wading  in  a  brook.  In  this  chamber 
likewise  is  a  telephone,  which  communi- 
cates with  the  deck  of  the  "mother  vessel," 
as  are  likewise  controls  for  all  operations, 
such  as  derricks,  degrees  of  air  pressure 
and  signals.  In  the  aft  portion  of  the  sub- 
marine  are   three    air   tanks,   which  are 


placed  one  at  each  side,  and 
one  in  the  center  and  below 
the  other  two.  It  is  only  nec- 
essary to  allow  the  water  to 
pass  into  these  containers, 
and  the  increase  in  weight 
will  carry  the  submarine  to 
the  bottom,  or  anywhere 
midway  between.  It  may 
likewise  be  forced  out  and 
the  submarine  made  to  rise 
to  the  surface. 

The  tube  itself  is  hinged  in 
such  a  manner  that  an  up  and 
down  motion  does  not  mate- 
rially affect  the  submarine, 
neither  does  the  side  to  side 
motion  of  the  mother  ship 
have  any  effect.  A  sort  of 
universal  joint,  very  power- 
fully constructed,  holding  the 
tube  in  position,  while  ropes 
connected  to  the  pulley  blocks 
on  the  deck  prevent  the  tube 
from  rocking  either  way  to  a 
great  extent,  due  to  the  fact 
that  these  blocks  in  turn  con- 
nect to  springs. 

Is  salvage  practical  com- 
mercially ?  Well,  let  us  quote 
a  few  cases.  La  Lutine,  an 
old  hulk  of  a  British  frigate, 
sailed  from  Yarmouth  Roads 
for  Hamburg  on  October  9, 
1799,  carrying  a  large  amount 
of  treasure  in  the  form  of 
gold  and  silver  bars  and  coin. 
She  struck  a  sand  bank  at 
the  entrance  of  the  Zuyder 
Zee  and  was  lost.  The  mini- 
mum estimate  of  the  coin  on 
board  is  valued  at  $2,085,335. 
All  attempts  to  recover  the 
treasure  have  been  futile,  or 
nearly  so  (only  $500,000  hav- 
ing been  reclaimed),  altho 
its  location  is  exactly  known. 
Inasmuch  as  the  position  in 
which  she  lies  is  an  exposed 
place,  divers  have  been  unable 
to  recover  the  cargo.  Vessels 
around  Hell  Gate  and  other 
treacherous  Atlantic  ports  can 
be  easily  salvaged — or  at 
least  their  cargoes  salvaged. 

As  for  salt  water  spoiling 
cargoes,  Mr.  Lake  has  recov- 
ered cotton  which  has  been 
submerged  from  two  to  five  years,  noth- 
ing but  a  very  slight  portion  having  been 
spoiled.  Silk  has  likewise  been  recovered. 
Hardly  any  article  decreases  in  value,  even 
tho  lying  at  the  bottom  of  the  ocean  for  a 
long  period  of  time.  Not  only  may  car- 
goes of  this  nature  be  recovered,  but  also 
coal,  a  special  device  being  utilized  in  this 
case.  It  will  be  noted  in  one  of  the  photo- 
graphs that  a  well  runs  down  thru  the 
center  of  the  submarine.  In  this  well  is 
placed  a  hose  running  to  a  centrifugal 
pump,  located  on  the  deck  of  the  mother 
ship.  Nor  does  this  pipe  call  for  the  ser- 
vices of  a  diver,  as  it  can  be  brought  into 
position  by  means  of  either  an  electric 
winch,  or  by  lowering  the  submarine  over 
the  space  where  the  coal  is  to  be  pumped. 
Mr.  Lake's  present  vessel  is,  of  course,  by 
no  means  a  large  salvaging  ship,  nor  will 
its  operation  be  as  cheap  as  a  much  larger 
vessel  capable  of  doing  much  more  work. 
Coal  has  been  recovered  from  the  bottom 
at  an  actual  cost  of  less  than  5  cents  a  ton, 
15  tons  having  been  recovered  in  a  minute. 
It  has  been  said  that  coal  submerged  in 
salt  water  is  a  good  deal  better  than  coal 
which  has  been  left  in  the  open,  inasmuch 
as  it  burns  away  almost  entirely,  leaving 
a  pure  soft  white  ash.  Hence  many  house- 
wives sprinkle  salt  over  their  fires  to  make 
them  brighter. 

A  very  wonderful  method  of  salvaging 
sunken  ships  has  also  been  conceived  and 
worked  out  by  Mr.  Lake. 


October,  1919 


ELECTRICAL  EXPERIMENTER 


521 


itig&tirag  0GP^ycIhicaE  Plhieinioinni* 
With,  ScnemitiiHic  Iinistr^inmeinitts 


99 


IT  is  generally  conceded  that  Aristotle 
possest  the  greatest  single  intellect  the 
world  has  ever  known ;  yet  any  school- 
boy today  knows  more  of  the  structure 
of  our  universe  than  did  Aristotle! 
The  reason  for  this  is  that  Science  has 
more  fully  penetrated  the  secrets  of  Na- 
ture, and  we  now  know  approximately  the 
constitution  of  matter  and  a  good  deal  con- 


In  a  Series  of  Seances  Conducted  in  Naples, 
the  Apparatus  Here  Shown  Was  Used  to  Inves- 
tigate the  Psychic  Phenomena.  The  Psychic 
"Power"  Successfully  Prest  the  Key,  Thru  a 
Cover,  and  Caused  the  Magnet  Needle  to  Record 
on  the  Revolving  Drum. 

cerning  life  and  mind.  How  has  this 
progress  been  possible?  Only  in  one  way. 
Improvement  in  the  mechanical  instruments 
by  means  of  which  we  study  Nature.  We 
might  "speculate"  as  to  the  constitution  of 
matter  for  a  thousand  years,  but  we  should 
never  have  arrived  at  our  present  positive 
knoivlcdgc  had  it  not  been  for  the  delicate 
and  sensitive  instruments  which  are  today 
in  the  hands  of  the  physicist  and  the  chem- 
ist, and  employed  by  him  in  his  laboratory. 

Doubtless  much  the  same  law  will  be 
found  to  apply  in  the  realm  of  "psychics." 
Until  we   can   apply   definite  "laboratory 
methods,"  and  study  psychical  phenomena 
by  means  of  physical  instruments  far  more 
delicate  than  our  senses,  it  is  probable  that 
the  present  state  of  things  will  continue  to 
exist ;  but  it  is  my  firm  belief  that,  were  a 
laboratory  fitted  up  with  physical  and  elec- 
trical apparatus,  suitable  for  this  work,  and 
if  we  could  by  their  aid  study  a  promising 
case  of  "psychic"  or  "mediumistic"  phe- 
nomena, we  should  (  within  ten  years  or  so) 
arrive  at  some  definite  conclusions !  We 
should   then   know   something  about  the 
laws   and    conditions    under  which 
telepathy,    clairvoyance,  telekinesis 
(the  movement  of  objects  without 
contact),  et  cetera,  operate,  and  not 
until  this  is  done,  I  believe,  will  such 
positive  conclusion  be  reached. 

Of  course  the  reader  may  object, 
just  here,  that  I  am  assuming  such 
phenomena  to  be  true — while  the 
tendency  of  many  present-day  scien- 
tists is  to  regard  them  as  unreal,  hal- 
lucinatory, and  the  result  of  fraud. 
I  cannot  spare  the  time  in  the  pres- 
ent article  to  argue  the  point.  While 
I  admit  freely  that  a  very  large  per- 
centage of  such  phenomena  are  so 
produced,  and  while  I  freely  admit 
that  probably  98  per  cent  of  so- 
called  "mediums"  are  fraudulent;  I 
am  equally  emphatic  in  declaring  that 
a  residuum  of  genuine  phenomena 
exists — that  supernormal  manifesta- 
tions do  occur,  and  that  everyone 
who  investigates  carefully  enough  and 
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long  enough  will  find  them.  This  has  been 
not  only  my  own  experience,  but  that  of 
every  person  who  has  investigated  this 
subject  with  an  impartial  mind  for  any 
length  of  time.  As  Sir  Oliver  Lodge 
said,  in  writing  of  this  very  question : 

"The  result  of  my  experience  is  to 
convince  me  that  certain  phenomena, 
usually  considered  abnormal,  do  belong 
to  the  order  of  Nature,  and  as  a  corol- 
lary from  this,  that  these  phenomena 
ought  to  be  investigated  and  recorded 
by  persons  and  societies  interested  in 
natural  knowledge." 

Based  on  this  conviction,  Sir  Oliver 
Lodge  wrote,  as  far  back  as  1894,  in  a 
paper  entitled  "On  Some  Appliances 
Needed  for  a  Psychical  Laboratory" : 

"If  the  investigations  are  to  go  on 
easily  and  well,  special  appliances  must 
be  contrived  and  arranged  conveniently 
for  use,  precisely  as  is  done  in  any  prop- 
erly fitted  laboratory.  It  has  already 
doubtless  been  realized  that  one  of  the 
needs  of  the  future  is  a  psychical  labora- 
tory, specially  adapted  for  all  kinds  of 
experimental  psychology  and  psycho- 
physics.    .    .  ." 

Sir  Oliver  Lodge  suggested  at  the  time, 
among  other  necessary  appliances,  a  deli- 
cate registering  balance, — so  adjusted  that 
it  would  record  the  medium's  weight,  un- 
known to  her,  at  all  times  during  the  seance 
— the  fluctuations  in  weight,  if  any,  to  be 
recorded  on  a  revolving  drum.  Means 
ought  also  to  be  provided  for  studying 
the  temperature,  pulse,  muscular  exertion, 
breathing,  etc,  etc.  The  lighting  of  the 
room  should  be  carefully  attended  to  and 
capable  of  the  slightest  gradation.  Means 
should  be  provided  for  obtaining  moving 
pictures  of  the  seance  from  without  the 
room,  unknown  to  the  medium.  Were  the 
sittings  held  in  complete  darkness,  these 
photographs  could  be  obtained  by  means 
of  ultra-violet  light,  with  which  the  room 
might  be  flooded.  In  addition  to  these 
devices,  we  may  add  others — such  as  X-ray 
tubes,  high-frequency  currents  and  a  deli- 
cate field  of  electric  force, — while  instru- 
ments for  testing  the  ionization  of  the  air 
(if  it  exists)  in  the  immediate  vicinity  of 
the  medum,  during  a  seance,  should  also  be 
employed, — together  with  the  more  strictly 


psychical  instruments  and  devices  which 
have  been  utilized  of  late  years. 

Electrical  apparatus  has,  in  fact,  been 
utilized  on  several  occasions  to  test  so- 
called  "psychical  mediums"  in  the  past.  Ital- 
ian investigators,  particularly,  have  excelled 
in  this.  In  a  series  of  seances  conducted 
in  Naples,  the  following  apparatus  was  em- 
ployed.   (Fig.  1.) 

A  telegraphic  key  (b)  was  connected  by 


A  Sample  of  the  Tracings  Obtained  By  Psychic  Powers 
Acting  On  the  Apparatus   Shown   At  Fig.  2 


Another  Form  of  Psychic  Force  Recorder. 
Here  the  Pressure  Exerted  On  the  Rubber 
Cap  "d",  Thru  the  Cloth  "g",  Caused  the 
Liquid  in  Cylinder  "a"  to  Move  Downward 
and  Actuate  the  Manometer  Needle  "e". 
Which  Traced  the  Variations  On  a  Revolving 
Drum  "f". 

wires  (a, a)  to  a  battery  (d)  and  to  two 
screws,  connecting  them  with  an  electro- 
magnet (e)  to  the  opposite  end  of  which 
was  attached  a  needle.  The  point  of  the 
needle  touched  a  revolving  drum  (f),  with 
a  smoked  surface,  driven  by  two  interlac- 
ing, cogged  wheels.  The  whole  of  this 
registering  apparatus  was  enclosed  under  a 
glass  bell-jar  (g).  The  telegraphic  key 
itself  (b)  was  covered  by  a  cardboard  box 
(c).  The  "powers"  manifesting  were  asked 
to  press  the  telegraphic  key  without  tearing 
the  cardboard  box  (that  is,  thru  it).  When 
the  key  was  deprest,  this  would  be  instantly 
communicated  to  the  electro-magnet,  andj 
cause  the  needle  to  oscillate, — these  oscilla- 
tions being  marked  upon  the  smoked  sur- 
face of  the  revolving  drum.  A  number  of 
successful  tests  were  conducted  by  means 
of  this  apparatus. 

A  variation  of  this  was  then  employed 
(Fig.  2).  A  cylinder  filled  with  water '(a) 
was  connected  by  means  of  tubing  (b)  to 
a  U-tube,  or  manometer  (c),  filled  with 
mercury.  Upon  the  further  side  of  this 
tube  floated  a  bent  wire  (e)  inserted  into  a 
small  cork.  The  point  of  this  wire,  again, 
was  so  adjusted  as  to  come  into  contact 
with  the  smoked  surface  of  a  revolv- 
ing drum  (f ),  driven  as  before.  The 
top  of  the  cylinder  (a)  was  covered 
with  a  rubber  cap  (d),  and  this 
whole  apparatus  was  inserted  under 
a  wooden  box  (g)  having  a  cloth  top. 

Now,  if  the  rubber  covering  (d) 
were  prest  upon,  this  would  force 
some  of  the  water,  in  a,  along  the 
tube,  b,  and  the  added  air-pressure 
would  depress  the  column  of  mercury 
in  the  manometer,  causing  the  float- 
ing needle  to  rise  on  the  opposite 
side,  and  scratch  upon  the  revolving 
drum.  Fig.  3  shows  some  of  the 
tracings  which  were  obtained  in  this 
way — the  force  acting  thru  the  cloth 
top,  g. 

The  instruments  thus  recorded  a 
definite  physical,  intelligent  force. 

It   may    interest    my    readers  to 
know  that,  at  the  lime  of  his  death, 
M.  Curie, — -who  had  been  completely 
{Continued  on  page  566) 
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ALMOST  all  of  you  use  a  telephone 
constantly  and  give  very  little  thought 
•  as  to  the  actual  working  of  it.  Just 
how  many  people  know  what  happens  when 
you  throw  your  voice  into  the  transmitter 
of  the  modern  telephone?  Very  few,  I'll 
warrant.  By  means  of  the  drawings,  the 
transmitter  is  very  clearly  shown  in  detail, 
and  the  voice  may  be  traced  from  the  time 


ing  attached  to  B,  also  vibrates  in  syntony 
with  the  air  vibrations,  and  therefore  the 
contact  between  the  carbon  granules  and 
the  carbon  disc  varies  in  proportion  to  the 
force  of  the  air  waves  striking  against  the 
diafram.  As  a  consequence  of  this  action, 
the  electrical  resistance  between  the  carbon 
disc  and  the  carbon  granules  varies  with  the 
strength  of  the  air  waves. 


"How  the  Telephone  Talks"  Is  Here  Illustrated  in  Diagram  and  Picture.    This  Shows, 
of  Course,  Only  a  Few  of  the  Actions  Occurring  in  "Telephoning" — In  Fact  the  Action  Here 
Taking  Place  Occupies  But  a  Fraction  of  a  Second. 


it  leaves  the  mouth  until  it  goes  into  the 
line  thru  the  transmitter.  The  whole  opera- 
tion, of  course,  takes  place  almost  instantly. 

Fig.  1  is  the  detailed  construction  of  the 
transmitter.  A  is  the  mouthpiece ;  B  is  a 
very  sensitive  iron  or  mica  diafram ;  C  a 
carbon  button  and  disc  attached  to  the  dia- 
fram B  ;  D  is  a  small  box  filled  loosely  with 
carbon  granules. 

When  you  speak,  the  resulting  air  waves 
set  up  by  your  voice  impinge  against  the 
diafram  B,  which  vibrates  in  exact  tune 
with  the  air  waves.    The  carbon  disc  C,  be- 


Consider  Fig.  1,  which  shows  schemati- 
cally the  telephone  transmitter  or  mircro- 
phone  as  well  as  the  receiver,  reproducing 
the  spoken  word,  and  which  was  employed 
in  the  manner  shown  by  the  Bray  Studios 
in  making  an  animated  film  story  entitled 
"How  the  Telephone  Talks." 

Fig.  1  shows  the  exact  instant  that  the 
mouth  starts  to  open  when  a  vocal  air 
wave  is  set  up  as  indicated  by  the  curved 
dotted  lines.  The  air  waves  tend  to  ex- 
pand spherically  whenever  possible,  and 
the  vibrations  or  rings  representing  the  air 


waves  expand  rapidly  (the  velocity  of 
sound  thru  air  being  about  1,100  feet  per 
second),  and,  as  will  be  evident,  the  ex- 
panding air  wave  will,  in  the  fraction  of  a 
second,  reach  the  tightly  stretched  micro- 
phone diafram  just  inside  the  mouthpiece, 
to  which  is  attached  one  of  the  carbon  elec- 
trodes forming  the  carbon  granule  chamber. 
This  stage  of  events  in  the  story  of  the 
telephone  is  illustrated  at  Fig.  2.  Here  the 
first  ripple  of  the  expanding  air  wave 
propagated  from  the  vocal  organs  and 
mouth  of  the  speaker,  is  just  impinging 
against  the  diafram  and  causes  it  to  bend 
inward  as  shown.  When  the  mouth  first 
starts  to  open,  Fig.  2,  the  air  waves  are 
quite  weak.  The  movement  of  the  micro- 
phone diafram  and  the  carbon  electrode  at- 
tached to  it  is  consequently  slight,  as  well 
as  the  change  in  the  current  thruout  the 
circuit  to  the  receiver  at  the  other  end  of 
the  line.  At  this  stage  it  is  well  to  look  at 
the  receiver,  Fig.  2,  in  which  we  see  that 
the  diafram  has  been  attracted  inward,  or 
toward  the  electro-magnet  core,  by  the  in- 
creased strength  of  current  caused  by  the 
reduction  in  the  resistance  of  the  carbon 
granules  in  the  microphone.  Simultane- 
ously an  air  wave  corresponding  in  fre- 
quency and  pitch  to  that  originated  by  the 
speaker  at  the  transmitter  end  of  the  cir- 
cuit, is  thus  produced  by  the  movement  of 
the  receiver  diafram.  As  becomes  evident, 
the  strength  of  the  reproduced  sound  or  air 
waves  which  eventually  leave  the  receiver 
diafram,  causing  the  mechanism  of  the  ear 
to  respond  in  the  well-known  physiological 
manner,  will  be  exactly  proportionate  to 
the  strength  of  the  original  sound  or  sounds 
at  the  transmitter. 

At  Fig.  3,  the  speaker's  mouth  has,  a  few 
seconds  later,  opened  wider  and  the  speech 
waves  are  louder  and  more  powerful. 
These  stronger  air  waves  strike  the  micro- 
phone diafram  thru  the  mouth-piece  and 
cause  it  to  move  in  a  still  stronger  manner, 
which  in  turn  causes  a  greater  compression 
of  the  carbon  grains,  as  shown  in  Fig.  2, 
and  the  receiver  diafram  is  attracted  or  re- 
pelled with  proportionately  greater  effect. 
If  a  medium  strength  sound  is  produced  by 
the  speaker  at  the  transmitter  end  of  the 
circuit,  then  the  sound  reproduced  at  the 
listening  end  would  be  a  medium  strength 
sound  also. 

Fig.  4  shows  one  case  of  a  full,  loud 
voice  condition  on  a  telephone  circuit.  The 
full  vocal  power  air  waves  set  up  by  the 
speaker  opening  his  mouth  to  the  normal 
maximum  strike  the  microphone  as  shown. 
The  carbon  grains  are  in  turn  comprest  to 
a  greater  extent,  more  so  than  in  Fig.  3, 
and  the  current  in  the  circuit  is  now  intensi- 
fied decidedly,  owing  to  the  porportionately 
greater  change  in  the  resistance  of  the  car- 
bon grains,  and  the  receiver  interprets  these 
changes  very  faithfully.  The  greater  varia- 
tions of  the  current  in  the  transmitter-re- 
ceiver circuit  affect  the  receiver  magnet  by 
passing  around  the  coil  of  wire  wound  on. 
the  end  of  the  magnet  as  shown,  and  these 
powerful  changes  are  instantly  communi- 
cated to  the  diafram,  attracting  it  with 
great  vigor,  so  that  it  almost  touches  the 
magnet  poles  in  some  cases.  The  diafram 
now  vibrates  back  and  forth  with  maxi- 
mum movement,  giving  forth  sonorous  air 
waves  corresponding  to  the  waves  orig- 
inated at  the  transmitter.  The  human  ear 
held  close  to  the  receiver  interprets  the  air 
wave  vibrations  in  the  well-known  manner, 
and  thus  we  hear  once  more  the  voice  of 
the  speaker  transmitted  perhaps  over  sev- 
eral hundred  or  several  thousand  miles  of 
telephone  wire,  reproduced  in  our  very 
presence,  mysteriously — yet  very  simple, 
when  you  know  how  it  is  done. 
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A.  Hew  (Couialbnimsv&noim  Grg^s=>  Electric  (Ca^r 


THE  new  Dey  Electric  Automobile 
here  illustrated  created  a  mild  sen- 
sation some  time  ago,  and  in  an  in- 
terview with  Dr.  Charles  P.  Stein- 
metz,  the  latter  made  the  statement 
that  Mr.  Dey  had  solved  the  problem  of  the 


The  New  Gasoline-Electric  Automobile  Which  Its  Inventor — Harry  E.  Dey,  Seen 
at  the  Wheel,— Expects  to  Sell  at  $500.00.    At  the  Left— Dr.  Charles  P.  Steinmetz, 
the  Famous  Electrical  Engineer,  Who  Believes  Mr.  Dey  has  the  Best  Idea  Yet 
in  Electric  Automobiles.   The  Storage  Battery  is  Charged  While  Running. 


$500.00  electric  automobile.  This  car  has 
many  points  of  novelty  over  other  vehicles. 
It  naturally  follows  that  such  must  be  the 
case  in  order  to  cut  the  weight  and  cost 
of  the  lightest  and  cheapest  electrics  now 
on  the  market  in  half ;  and  at  the  same 
time  not  reduce  the  factor  of  safety,  or 
the  size  of  the  car,  which  has  the  same  di- 
mensions as  the  Ford. 

Its  most  revolutionary  feature  is  the 
motor,  which  has  both  its  armature  and 
field  magnet  rotatable ;  one  element  con- 
necting with  one  driving  wheel  thru  a  pair 
of  reduction  gears,  while  the  other  element 
connects  in  a  similar  manner  to  the  other 
wheel.  This  arrangement  produces  a  per- 
fect differential  substitute ;  and,  in  addition 
to  saving  the  cost  and  weight  of  this  com- 
plicated piece  of  mechanism,  it  increases 
the  capacity  of  the  motor  100  per  cent  for 
a  given  rotative  speed,  for  the  parts  revolv- 
ing in  opposite  directions  cut  the  magnetic 
lines  twice  as  fast,  thus  producing  the  re- 
sults of  a  motor  of  double  the  velocity ;  be- 
sides this  also  adds  to  the  electrical  effi- 
ciency. The  weight  of  this  motor  is  still 
further  reduced  by  turning  it  inside  out, 
as  it  were ;  the  armature,  which  is  a  toothed 
Gramme  ring,  encloses  its  field  which  has 
six  poles,  all  energized  from  one  coil.  The 
field  design  is  ideal  for  low  field  losses  and 
light  weight ;  its  total  weight,  with  shaft, 
being  less  than  20  pounds.  Its  iron  por- 
tion is  well  adapted  for  drop  forging.  The 
total  weight  of  the  motor,  which  has  a  ca- 
pacity equal  to  the  standard  automobile 
motors  weighing  150  pounds,  and  upward, 
is  but  51  pounds. 


The  "Dey"  Electric  Auto  Motor — at  Left,  the  "Revolving  Field" — 
at  Right,  the  Revolving  Armature  and  Internal  Commutator. 


The  motor  is  centered  on  the  center  line 
of  the  axle.  An  eccentric,  of  7/32  inch 
throw,  is  fixt  to  the  outer  end  of  each 
shaft ;  an  internal  gear  is  carried  by,  and 
rotates  upon,  the  field  shaft  eccentric,  a 
roller  bearing  taking  care  of  the  friction. 

An  external 
gear,  con- 
centric with 
the  shaft,  is 
keyed  fast 
to  the  sta- 
tionary 
housing  and 
meshes  with 
the  internal 
gear;  the 
latter  con- 
nect s  by 
means  of  a 
flexible 
jointed 
shaft,  prac- 
tically a 
floating 
axle,  to  the 
wheel  hub. 
It  will  be 
noted  that 

only  one  of  the  gears  is  rotatable,  the 
other  one  being  held  absolutely  rigid.  At 
the  armature  shaft  end  the  construction 
differs  by  mounting  the  external  gear,  in- 
stead of  the  internal  one,  upon  the  eccen- 
tric, and  keying  the  internal  one  to  the 
housing.  From  this 
point  the  construc- 
tion duplicates  the 
other  end.  When 
the  internal  gear  is 
the  rotative  element, 
as  at  the  field  shaft 
end,  the  direction  of 
rotation  remains  un- 
changed between  the 
motor  and  the 
wheel ;  but  with  the 
external  gear  as  the 
rotating  member,  as 
used  at  the  arma- 
ture end,  the  direc- 
t  i  o  n  is  reversed. 
The  opposing  direc- 
tions of  the  arma- 
ture and  field  mag- 
net are  thus  recti- 
fied without  re- 
course to  interme- 
diate gears.  The 
internal  gears  are 
3l/2  inches  pitch  di- 
ameter and  the  external  31/16;  this  gives 
a  reduction  ration  of  7^4  to  1. 

This  car  can  well  be  termed  the  nutless 
car,  there  being  so  few  used  in  its  con- 
struction ;  all  the  surfaces  are  free  of  any 
bolt  head  projections.    As  the  current  is 
taken  into  the  motor 
by     means     of  slip 
rings  there  is  no  ne- 
cessity of  disconnect- 
ing wires   when  re- 
moving motor. 

The  experimental 
car  was  designed  with 
a  hand  operated  con- 
trol and  wheel  steer- 
ing. It  was  found  in 
testing  this  out  in 
heavy  traffic,  how- 
ever, that  hand  con- 
trol and  wheel  steer- 
ing do  not  make 
a  desirable  combina- 
tion, for  in  an  emer- 


gency both  hands  are  required  upon  the 
wheel ;  and  in  addition  there  is  a  time  ele- 
ment involved  in  shifting  the  hand  from  the 
wheel  lever  that  cannot  be  permitted.  In 
the  latest  design  the  control  is  very  similar 
to  that  of  a  gas  car,  with  the  shifting  of 
gears  left  out.  For  speed  variation  a  foot 
lever  is  used  in  a  manner  identical  with 
that  of  the  clutch  lever;  when  the  foot  is 
removed  the  car  runs  at  full  normal  speed; 
a  slight  pressure  inserts  resistance,  produc- 
ing the  equivalent  of  a  slipping  clutch ;  as 
the  pressure  is  increased  resistance  is  added 
by  infinitesimal  steps,  until  finally  the  cur- 
rent is  completely  shut  off ;  further  move- 
ment converts  the  motor  into  an  electric 
brake,  and  an  extreme  movement  applies 
the  mechanical  brake.  There  is  besides  an 
additional  emergency  brake  and  also  the 
ability  to  reverse  the  motor,  thru  resistance, 
for  that  purpose.  An  accelerator  pedal, 
acting  upon  the  field,  increases  the  speed  to 
30  miles  per  hour,  or  more.  Another  lever 
provides  "Forward,"  "Reverse"  and  "Neu- 
tral" ;  it  is  interlocked  with  the  speed  con- 
trol, so  as  to  shift  only  when  there  is  re- 
sistance in  the  circuit  or  the  motor  is  en- 
tirely cut  off.  The  ability  to  reverse  while 
the  power  is  still  on  (thru  resistance)  pro- 
vides quick  manipulation  for  "seasaw" 
work. 

On  down  grades  the  motor  will  recharge 
into  the  battery  at  speeds  as  low  as  eight 
miles  per  hour;  and  the  car  speed  will  auto- 
matically slow  down  as  the  grade  increases; 


The  Rear  Axle  and  Electric  Motor  Propelling  the  New  "Dey"  Electric 
Vehicle.  It  is  Twice  as  Efficient  as  the  Ordinary  Electric  Auto, 
Owing  to  the  Fact  That  Mr.  Dey  has  Designed  His  Motor  to  Have 
the  Field  and  Armature  Both  Rotate.  This  Doubles  the  "Torque. 
Speed"  and  Reduces  the  Weight  of  the  Motor.  Also  the  Storage 
Battery  Is  Smaller  Than  in  Any  Other  Machine. 


thus  making  the  driving  unusually  safe.  An 
increase  of  speed  may  be  obtained  at  any 
time,  however,  by  means  of  the  accelerator. 

The  storage  battery  is  carried  beneath 
the  floor,  attached  to  the  truss  rod  posts. 
This  permits  the  body  to  be  used  exclu- 
sively for  passengers  and  luggage ;  and  also 
avoids  all  troubles  due  to  spilled  electrolyte. 
The  method  of  suspension  is  such  that  the 
battery  can  be  readily  lowered  to  the  floor 
by  one  person,  and  the  top  is  accessible  for 
adding  water  by  lifting  a  trap  door  in  the 
floor.  This  location  is  ideal  for  small 
power  consumption,  and  gives  a  very  low 
center  of  gravity  that  conduces  to  an  easy 
riding  and  safe  car. 

While  light  weight  has  always  been  a 
hobby  with  the  inventor,  he  does  not  be- 
lieve in  obtaining  it  at  the  expense  of  re- 
liability or  a  limited  sphere  of  action.  One- 
half  of  the  total  weight  of  a  car  should  be 
charged  against  the  battery;  this  will  pro- 
vide power  in  excess  of  100  miles  per 
(Continued  on  page  562) 
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Late  of  the  S6f/i  Regiment  of  Engineers,  U.  S.  A.,  Only  Searchlight  Regiment  in  the  A.  E.  F. 


THE  author  wishes  to  state  that  the 
following  is  an  account  of  some  of 
his  personal  experiences  with  the 
56th  Searchlight  Engineers  during 
six  months  of  active  service  in 
Flanders. 

After  the  usual  cross-country  tour  of 
France  a  la  box  cars  (always  labeled  8  che- 
vcaux,  40  homines,  meaning  8  horses,  40 
men),  and  a  week's  pleasant  (?)  sojourn 
in  a  rest  ( ? )  camp,  Co.  F.  arrived  at 
Champigny,  near  Langres.  It  was  here 
that  we  were  to  receive  our  training  in  the 
gentle  art  of  bag- 
ging Hun  'planes. 
Our  searchlight 
"training"  was 
merely  a  continua- 
tion of  "squads  east 
and  squads  west," 
punctuated  at  fre- 
quent intervals  with 
the  refreshing  (?) 
pastime  of  manicur- 
ing France  with 
pick  and  shovel. 

But  there  is  an 
end  to  all  things. 
One  fine  afternoon 
early  in  August, 
1918,  found  me, 
with  six  others 
from  Co.  F.,  at  S.3., 
S.3  being  the  official 
title  of  one  of  a 
series  of  English 
searchlights  strung 
along  the  "India 
rubber"  line  near 
Lille.  There  we 
learned  what  a 
searchlight  really 
was  for.  We 
couldn't  help  it. 

That  evening, 
shortly  after  dusk, 
"Jerry"  started  over 
in  his  giant  bomb- 
ing  'planes   to  get 

the  big  steel  plant  just  behind  us.  We 
wanted  to  leave  the  immediate  vicinity 
"tonte  suite,"  but  no!  We  were  informed 
by  the  hilariously  amused  "Tommies"  in 
charge  that  we  not  only  had  to  stay  there, 
but  had  to  shine  a  big  sixty  centimeter  light 
right  on  "Jerry."  We  protested  that  he 
could  hit  us  quite  easily  enough  without 
our  "advertising"  our  location.    But  once 


Did  the  Greipffinmsa 
A,a2°pHa^©s  LiKe  th±® 
Allies8  SearcHligHtsff 
Yes  Tlh©y  Bid — HOT!' 

for  "Jerry."  He  being  directly  over  our 
heads,  and  aforesaid  steel  failing  to  reach 
its  objective,  it  returned  to  us  by  the  short- 
est possible  route.  A  straight  line.  (Busi- 
ness of  digging  out  tin  lids  in  a  hurry.) 


usual  "Pip  Emma"  system.  The  system  of 
spelling  used  in  all  telephone  communica- 
tions in  the  B.E.F.  Certain  letters  that 
are  apt  to  be  confused  with  others  are 
given  a  special  pronunciation  as,  s  is  pro- 
nounced "esses,"  p  is  "pip,"  m  is  "emma," 
d  is  "don,"  b  is  "beer,"  a  is  "ac." 

I  finally  got  the  main  idea  of  the  thing, 
but  never  used  it.  When  we  "Yanks"  used 
the  'phone  we  talked  United  States,  not 
English. 

But  taking  it  as  a  w(hole)  an  A.A.S.S. 
emplacement  isn't  half  bad — providing  it 
doesn't  rain  and 
there  are  no  rats 
and  no  cooties,  and 
you  don't  mind 
sleeping  in  mud 
and — oh,  well,  if 
you  like  that  sort 
of  thing  and  don't 
care  particularly 
whether  you  sleep 
or  not. 


Actual  Photograph  of 
This  Photo  Was  Take 
Illuminated;  Yes,  He 
Searchlight  Crews 


a  German  Bombing  'Plane  Caught  in  the  Shafts  of  Allied  Searchlights, 
n  From  an  Allied  'Plane.  "Jerry"  Was  Tickled  Silly  to  Have  His  Path 
Was — and  Showed  It  by  Dropping  100-Pound  "Forget-Me-Nots"  on  the 
— Fine,  Only  They  Made  Such  an  Awful  Noise  When  They  Landed. 


again — no 


We  had  it  all  wronj 


The 


sergeant  ordered  us  to  take  action.  We 
got  the  light  on  a  big  Gotha  and  immedi- 
ately down  came  six  bombs  !  Wang-o  ! ! 
and  then  some.  The  jar  of  the  first  blew 
the  arc  out  in  the  light  and  the  rest  blew 
out  all  our  ambition  and  desire  to  be  "de- 
fenders of  Democracy." 

After  our  first  scare  it  wasn't  so  bad. 
We  learned  that  a  searchlight  is  a  very 
poor  target,  even  tho  it  is  somewhat  con- 
spicuous. After  that  it  was  just  a  thrill- 
ing game.  "Jerry"  was  an  awful  coward 
when  it  came  to  the  limelight  stuff.  He 
preferred  to  work  in  the  dark.  Just  as 
soon  as  we  got  him  into  the  beam  he  in- 
variably dropt  his  presents  and  made  tracks 
for  home.  That  is,  he  tried  to.  He  did 
not  always  succeed.  Our  three-inch  A.A.'s 
sometimes  interfered.  (A. A.  in  plain 
United  States  means  "anti-aircraft.") 

The  three-inch  guns  were  another  little 
diversion  for  us.  We  had  frequent  prac- 
tical illustrations  of  the  law  of  gravity 
much  in  the  same  manner  that  Newton  first 
observed  it.  Only  our  apples  were  made  of 
steel.    Said  apples  being  originally  intended 


Our  parabaloid  sound  locators  would  tell 
us  when  a  'plane  was  coming  and  give  us 
the  bearing,  then  I,  being  wheel  man,  would 
send  the  long  finger  of  light  searching  out 
into  the  blackness,  looking  for  "Jerry." 

The  alarm  was  always  given  "Jerry  up,'' 
and  when  we  heard  that,  there  was  "action" 
and  lots  of  it.    I'll  say  so. 

Each  light  had  quite  an  elaborate  tele- 
phone system,  with  lines  running  to  sev- 
eral "spotting"  posts  and  connected  with  all 
the  other  lights  and  gun  sections  thru  a 
central  telephone  exchange. 

This  telephone  system  was  a  fine  idea. 
The  only  thing  wrong  with  it  was  the  fact 
that  the  French  farmers  had  a  strange 
fondness  for  double-strand,  cotton  covered 
field  telephone  wire,  and  we  never  could 
convince  them  that  we  did  not  put  the 
wire  down  for  them  to  play  with  or  build 
fences  with.  Otherwise  the  system  was 
fine,  and  gave  us  many  hours  of  diversion 
repairing  it.  Especially  after  a  line  had 
been  plowed,  harrowed  and  scraped  for  an 
afternoon  or  so. 

The  third  night  out  I  bumped  up  against 
the  real  English  alphabet.  I  was  on  duty 
at  the  'phone  board.  S.4  rang  in  and  this 
is  what  I  got:   "Esses  3?     Message  to 

Lieutenant  .    Ac-ac-esses  4.    Eight  pip- 

emma,  eight  oblique  fifteen  oblique  eigh- 
teen. Esses-e-n-don  emma-e-esses-esses-ac- 
g-e  t-a-ac-don-j-u-t-e-n-t  " 

That  was  enough  for  me.  I  thought  the 
whole  B.E.F.  was  shell-shocked.  I  went 
for  help.    My  mistake.    It  was  only  the 


SEARCH- 
LIGHTS  AND 
SOUND  DE- 
TECTORS IN 
THE  A.  E.  F. 
—  A  COR- 
RECTION. 
We  publish  here- 
with   a  correction 
from  the  War  De- 
partment,   office  of 
the  Chief  of  Engi- 
neers, Washington, 
D.    C.,  concerning 
our  article  on  page 
310  of  the  Electri- 
cal Experimenter 
for    August,  1919, 
entitled  "Locating 
Airplanes  in  Night 
Fighting."  To  quote 
Captain    James  O. 
Jensen,     Corps  of 
Engineers,  U.  S.  A., 
In  the  third  column 


in  his  communication 
it  goes  on  to  say : 

These  powerful  searchlights,  besides  be- 
ing available  for  enemy  spotting,  are  also 
much  used  as  a  means  of  signalling.  This 
is  one  branch  of  the  Signal  Corps'  work 
which  has  proven  one  of  the  big  factors  in 
helping  to  win  the  war. 

The  particular  work  described  in  the  arti- 
cle is  a  function  of  the  Corps  of  Engineers, 
and  was  not  and  is  not  handled  by  the 
Signal  Corps. 

The  56th  Regiment  of  Engineers  consti- 
stuted  all  the  searchlight  personnel  in  the 
A.  E.  F.,  and  was  the  only  organization  en- 
gaged in  using  searchlights  and  sound  de- 
tectors to  combat  enemy  night  flying  'planes. 


EX-SOLDIERS,  ATTENTION! 

We  want  to  publish  some  more  articles 
similar  to  that  appearing  on  this  page  by 
Mr.  Charles  K.  Fankhauser,  Jr.,  describing 
personally  some  first-hand  experiences  with 
the  American  Expeditionary  Forces.  Of 
course  such  articles  intended  for  publica- 
tion in  the  Electrical  Experimenter 
should  deal  with  more  or  less  scientific 
phases  of  military  life  in  France.  Not 
only  do  we  extend  this  invitation  to  all 
ex-military  men,  but  also  to  the  sailors  of 
the  sea.  There  is  many  a  good  tale  to  tell 
based  on  facts,  we  are  certain,  from  the 
many  personal  experiences  we  have  heard 
related  by  our  friends  who  went  overseas 
from  time  to  time. 
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A SERIOUS  attempt  to  get  into  com- 
munication with  the  planet  Mars 
was  made  at  Fort  Omaha  on  Sun- 
day, July  13,  when  Prof.  Avis  Todd 
of  Amherst,  accompanied  by  Capt.  Leo 
Stevens,  head  instructor  of  the  balloon 
service  of  the  War  Department,  tried  to 
send  a  balloon  to  the  highest  point  ever 
reached.  Capt.  Stevens  holds  the  world's 
record  of  29,500  feet,  made  at  Franklin, 
Pa.,  in  1912, 

Prof.  Todd  has  perfected  instruments 
upon  which  he  has  been  working  for  years, 
is  the  report  from  Fort  Omaha,  and  with 
these  he  hoped  to  get  into  communication 
with  the  people  of  Mars,  providing  he  could 
get  far  enough  away  from  the  earth's  at- 
traction. 

Six  years  ago  Capt.  Stevens  took  Prof. 
Todd  to  a  height  of  22,000  feet,  but  his 
effort  then  to  communicate  with  Mars 
failed.  Five  years  ago  Prof.  Todd  went 
to  the  Andes  in  South  America  for  the 
same  purpose  but  failed  again. 

One  of  the  Government's  big  spherical 
balloons  was  used. 

WHAT  SIR  OLIVER  LODGE  SAYS. 

Communication  with  other  planets  by 
wireless  telephone  is  not  regarded  by  Sir 
Oliver  Lodge,  one  of  Britain's  most  emi- 
nent scientists,  as  a  possibility  too  fantastic 
to  be  summarily  dismist  by  savants. 

Projection  of  a  stream  of  electrons 
across  the  spaces  of  infinity  by  employ- 
ing the  vacuum  relay  or  "audion"  and 
utilizing  ultra-violet  light  or  the  X-ray — 
these  and  other  equally  marvelous  visions 
are  conjured  up  by  Sir  Oliver  in  an  article 
in  The  Mail,  of  London,  under  the  caption 
of  "Shall  We  Talk  to  Other  Planets?" 

Sir  Oliver  Lodge  is  inclined  to  believe 
that  some  simpler  and  more  direct  mode  of 
transfer  of  ideas  will  be  developed,  but  he 
does  not  censure  William  Marconi  for  his 
enthusiasm  as  to  the  possibility  of  inter- 
planetary communication  by  wireless  tele- 
phony. 

"The  wonders  of  wireless  telegraphy  and 
wireless  telephony,"  says  Sir  Oliver,  "are 
the  outcome  of  researches  in  pure  science 
which  were  originally  initiated  and  pursued 


Prof.  Todd,  U.  S.  A.,  Sailed  Martian-ward 
Some  Moons  Ago  in  a  Large  Army  Balloon, 
in  Order  to  Try  Out  Some  of  His  Newest 
American-Marsotonian  Wigwags  cn  the  In- 
habitants of  that  Planet — 


with  no  thought  of  practical  application. 

"By  combining  all  that  was  known  about 
oscillating  electric  circuits  and  about  the 
emission  of  electric  waves  in  accordance 
with  Maxwell's  theory,  the  problem  of 
tuned  or  selective  wireless  telegraphy  was 
solved,  let  us  say,  in  1897.  Researches  ini- 
tiated by  Crookes,  and  others,  and  devel- 
oped by  J.  J.  Thomson,  have  been  prest 
into  the  service ;  and,  first  by  Professor 
Fleming  and  then  by  others,  have  greatly 
improved  the  receiving  capacity  to  wire- 
less stations,  so  that  it  is  possible  in  Amer- 
ica, with  quite  a  small  receiving  area,  to 
hear  the  great  high  powered  radio  stations 
in  Europe.  And  recondite  mathematical 
investigations  have  proved  that  hearing  at 
the  Antipodes  is  far  from  theoretically  im- 
possible. 

THE  EFFICIENT  AUDION  FOR  INTER- 
PLANETARIAN  RADIO. 

"In  free  space  there  are  no  such  disa- 
bilities#  as  are  met  with  in  the  cramped 
space  of  a  submerged  cable,  and  speech, 
said  to  be  of  remarkable  distinctness,  can 
be  reobtained  from  electric  oscillations 
which  have  encountered  nothing  more  per- 
turbing than  the  air.  Air  does  not  help — 
so  far  as  it  acts  it  hinders ;  vacuum  would 
be  better,  but  the  ether  is  sufficiently  forci- 
ble to  overpower  minor  obstructions,  and 
it  is  found  capable  of  transmitting  securely 
and  squarely  whatever  is  ingeniously  given 
to  it  and  still  more  ingeniously  received. 

"The  main  instrument  made  use  of  for 
this  purpose  is  the  vacuum  relay  (audion)  ; 
and  the  essential  power  which  has  been 
harnest  both  for  sending  and  for  receiving, 
is  the  extraordinary  mobility  and  tracta- 
bility  of  the  little  electric  units  or  elec- 
trons which  are  given  off  by  matter  tinder 
certain  conditions  in  great  numbers,  which 
fly  with  incredible  speed  approaching  the 
velocity  of  light,  and  which  in  a  sufficiently 
high  vacuum  are  beautifully  amenable  to 
control. 

"Electrons  in  motion  constitute  an  elec- 
tric current  and  a  stream  of  them  can  be 
deflected  either  by  a  magnet  or  by  an  elec- 
tric charge  brought  near  them.  Suppose, 
then,  that  an  oscillating  electric  charge, 
oscillating  in  correspondence  with  the  vi- 
brations of  the  human  voice,  is  brought 
into  the  neighborhood  of  a  stream  of  elec- 
trons, this  stream  can  be  made  to  vibrate 
in  unison.  It  can  be  laterally  deflected  or 
waved  to  and  fro  if  that  is  what  is  wanted; 
or  it  can  be  alternately  encouraged  or  re- 
tarded if  that  is  preferable.  It  responds  to 
every  impulse,  and  it  responds  instantane- 
ously. 

ELECTRONS  FROM  A  HOT  WIRE. 

"To  get  such  a  stream  of  electrons  many 
ways  might  be  employed.  Ultra-violet 
light  falling  on  a  metal  is  one  method.  The 
X-ray  is  another.  But  the  simplest  plan 
is  to  employ  a  hot  wire.  A  suitable  wire 
can  be  kept  hot  by  an  electric  current,  and 
it  can  be  made  one  of  the  poles  of  a  bat- 
tery so  that  a  stream  of  electrons  constantly 
emerges  from  it.  This  stream  can  then  be 
controlled,  as  has  already  been  vaguely  in- 
dicated, by  a  multitude  of  devices,  some  of 
which  have  been  already  described  and  used 
— used  very  effectively — but  none  of  which 
is  as  yet  likely  to  have  reached  perfection. 

"That  is  the  principle.  The  rest  is  de- 
tail. Fine  and  ingenious  detail,  but  detail 
which  can  take  many  forms ;  and  those 
forms  are  more  suitable  for  description  in 
the  technical  press.  Suffice  it  to  say  that 
such  a  device  if  talked  into  can  supply  a 
current  varying  with  all  the  tones  of  the 
voice;  and  this  varying  current  can  be  used 
to  transmit  electric  waves  after  the  usual 
methods  adopted  in  wireless  telegraphy. 

"Then  at  the  other  end  an  ordinary  wire- 
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— But  History  Does  Not  Recordeth  What  the 
"Martians"  Thought  of  the  Yankee  Profes- 
sor's Signs.  Perhaps  They  Don't  Believe  in 
Signs  Up  There;  Anyway,  You  Probably  Lo- 
cate the  Nearest  "Near-Beer"  Sky  Garden 
by  a  Mental  Telepathic  Wave  Shot  Out 
Broadcast  by  the  Enterprising  "Bevo"  Dis- 
penser. 

less  collector  can  receive  them,  can  repro- 
duce feebly  the  varying  electric  currents 
which  originated  them,  and  can  then  hand 
them  over  to  a  vacuum  relay  supplied  with 
local  energy,  where  they  will  modify  an 
electron  stream  in  the  way  above  indicated. 
The  feeble  received  current  can,  in  fact,  so 
control  the  stronger  electric  current 'which 
the  relay  is  emitting  from  a  local  battery 
that  every  fluctuation  can  be  imparted  to 
that  stronger  current.  This  electron  de- 
rived current,  relayed  again  if  desired,  can 
then  be  applied  so  as  to  be  heard  in  an 
ordinary  telephone — the  marvelously  sim- 
ple and  familiar  instrument  that  translates 
varying  electric  currents  into  articulate 
sound  and  applies  it  to  the  human  ear. 

"What  the  ultimate  outcome  of  this 
power  of  long-distance  telephoning  may  be 
I  will  not  attempt  to  prophesy. 

"The  ether  waves,  once  generated,  are 
quite  independent  of  matter.  Matter  is 
employed  at  the  sending  and  at  the  receiv- 
ing end,  but  in  all  the  space  between  the 
efficient  and  necessary  transmitting  medium 
is  vacuum,  ether,  the  space  between  the 
worlds. 

"I  do  not  wonder  that  Mr.  Marconi,  in 
his  enthusiasm  of  the  power  of  speech- 
transmission  which  is  thus  coming  into  be- 
ing, speaks  of  possible  communication  with 
other  planets.  Every  one,  including  him- 
self, must  foresee  immense  difficulties 
about  that;  and  for  myself,  I  venture  to 
anticipate  that  science  will  recognize  a  sim- 
pler and  more  direct  mode  of  interchange 
of  thoughts  and  ideas,  tho  perhaps  not  with 
dwellers,  if  there  be  any,  in  other  planets, 
before  a  physical  process  of  transmission 
from  world  to  world,  in  the  complicated 
code  called  language  is  feasible." 
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SUN'S  ENERGY  UNEXPLAINED  MYSTERY. 

THE  source  of  the  radiant  energy  of 
the  sun  is  one  of  the  unexplainable 
mysteries  of  the  universe.  For  mil- 
lions of  years  the  sun  has  been  pour- 
ing forth  its  light-  and  heat-giving 
rays  at  a  most  prodigal  rate  without  the 
slightest  sign  of  decreasing  strength. 

As  seen  from  the  sun,  the  earth  is  not 
much  more  than  a  point  on  the  celestial 
sphere,  appearing  very  much  as  one  of  the 
nearer  planets,  Venus  or  Mars,  does  to  us. 

The  amount  of  the  solar  energy  that  is 
intercepted  by  the  earth  must  be,  therefore, 
almost  infinitesimal  compared  with  the 
total  amount  poured  forth  from  the  surface 
of  the  sun.  'It  has  been  estimated,  in  fact, 
that  all  the  planets  together  receive  less 
than  one  one  hundred  millionth  (1/100,- 
000,000)  of  the  total  radiant  energy  of  the 
sun  in  the  form  of  light  and  heat,  the  re- 
mainder passing  on  to  the  stars  beyond  at 
the  rate  of  186,000  miles  per  second. 
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test  terrestrial  source,  the  electric  arc,  which 
is  considered  to  be  at  a  temperature  of 

4,000°  C. 

Since  all  terrestrial  elements  vaporize  in 
the  electric  arc,  it  is  concluded  that  no 
known  element  could  exist  at  the  surface  of 
the  sun  except  in  a  gaseous  condition. 
As  to  the  condition  of  the  sun's  interior, 
whether  it  is  entirely  gaseous  or  partly 
fluid,  there  is  some  doubt.  The  low  density 
of  the  sun,  only  one  and  four-tenths  the 
density  of  water,  precludes  a  solid  interior, 
and  it  is  now  generally  considered  that  the 
sun  is  entirely  gaseous  thruout,  tho  the 
tremendous  pressure  and  temperature  that 
must  exist  far  beneath  the  upper  radiating 
gaseous  strata  of  the  sun  may  produce 
changes  in  the  elements  beyond  human 
comprehension   and   understanding.     It  is 


SUN'S  INTERIOR 


D=  DISTANCE  FROM  SUNS  CENTER 
TO  IT'S  SURFACE  (432. 196  MILES 

P=  PHOTOSPHERE  OR  VISIBLE  SURFACE 
OF  SUN 

R-"  REVERSING  LAYER  500  MILES  IN 
HEIGHT  JUST  ABOVE  PHOTO- 
SPHERE 

C=  CHROMOSPHERE  5000  TO  10.000 
MILES  IN  HEIGHT  NEXT  ABOVE  ' 
REVERSING  LAYER 

E=  ERUPTIVE  PROMINENCES  HEIGHT 
20000  TO  I00.00OMILES  IN  RARE 
CASES  UP  TO  300.000  MILES 

Q=  QUIESCENT  OR  CLOUDLIKE  PROMINEN- 
CES HEIGHT  SAME  AS  FOR  ERUPTIVE 
VARIETY 

C-  RAYS  AND  STREAMERS  OF  CORONA 
EXTENDING  SEVERAL  MILLION  MILES 
ABOVE  SURFACE  OF  THE  SUN 


TWO  LARGE  SOLAR  PROMINENCES  PHOTO- 
GRAPHED DURING  THE  TOTAL  SOLAR 
ECLIPSE  OF  JUNE  8,1918  AT  GREEN  RIVER 
WYOMING  BY  PROF.  BARNARD. 
HEIGHT  APPROXIMATELY  50.000  MILES 


Yet  the  almost  inappreciable  amount  of 
energy  that  our  own  little  planet  Earth  re- 
ceives from  the  sun  as  compared  with  the 
total  output  is,  in  reality,  one  and  a  half 
horsepower  per  square  yard,  or  230,000,- 
000,000,000  horsepower  for  the  whole  earth  ! 

It  is  this  seemingly  inexhaustible  supply 
of  energy  that  is  behind  all  forms  of  ter- 
restrial life  and  activity  and  if  it  should 
fail  us  the  earth  would  become  a  barren 
and  lifeless  planet  in  less  than  one  year. 

7000°  CENTIGRADE. 

The  surface  temperature  of  the  stfh  is, 
according  to  Abbot,  at  least  6,000°,  and 
may  be  as  high  as  7,000°,  absolute  centi- 
grade, which  is  3,000°  hotter  than  the  hot- 


even  possible  that  the  continual  and  mys- 
terious replenishing  of  the  solar  energy 
that  is  poured  forth  so  extravagantly  may 
be  brought  about  by  a  breaking  down  of 
the  atoms  within  the  sun's  interior  and  a 
release  of  all  the  sub-atomic  energies  in  a 
manner  analogous  to  the  action  of  radio- 
active substances. 

Since  we  cannot  reproduce  terrestrially 
the  abnormal  conditions  of  temperature  and 
pressure  existing  within  the  sun's  interior, 
we  can  only  speculate  as  to  the  nature  of 
the  forces  at  work  therein. 

When  we  consider  the  surface  of  the 
sun,  however,  we  are  more  in  a  position 
to  understand  and  interpret  correctly  the 
evidence  that  is  furnished  us  in  abundance 


and  in  the  greatest  detail  and  an  under- 
standing of  the  nature  of  the  forces  at 
work  at  the  surface  of  the  sun  and  in  its 
enveloping  atmosphere  may  lead  later  to  an 
explanation  of  the  forces  at  work  far  be- 
neath. 

THE  PHOTOSPHERE. 

The  visible  surface  of  the  sun  is  spoken 
of  as  the  photosphere.  Even  the  smallest 
telescopes  will  show  its  peculiar  "rice- 
grain"  structure,  consisting  of  intensely 
brilliant  flecks  or  nodules  about  500  miles 
in  diameter,  which  are  resolvable  by  the 
higher  power  telescopes  into  smaller  ele- 
ments averaging  100  miles  in  diameter, 
against  a  darker  background.  It  has  been 
estimated  that  these  bright  nodules  or  rice- 
grains  occupy  only  one-fifth  of  the  total 
surface  of  the  sun,  yet  radiate  three-fourths 
of  the  total  light. 

Most  astronomers  believe  that  the  "rice 
grains"  are  the  summits  of  highly  heated 
columns  of  gas,  convection  currents  arising 
from  the  sun's  interior,  and  that  the  darker 
portions  between  are  due  to  cooler  descend- 
ing currents. 

It  is  well  known  that  the  photosphere  or 
visible  surface  of  the  sun  appears  to  be 
much  brighter  in  the  center  of  the  disk 
than  near  its  circumference.  This  is  due 
entirely  to  its  gaseous  nature  and  to  the 
fact  that  it  is  surrounded  by  an  atmosphere 
of  dense  enveloping  cooler  gases.  Rays 
from  the  center  of  the  disk  travel  a  shorter 
distance  thru  the  sun's  atmosphere  than  the 
rays  from  the  rim  and  therefore  suffer  less 
absorption  by  surrounding  gases.  We  look 
further  down  into  the  sun's  interior  near 
the  center  of  the  disk  than  in  the  direction 
of  its  circumference. 

The  photosphere  is  the  region  where  sun 
spots  appear  and  they  are  found  in  zones 
extending  from  8°  to  35°  on  either  side  of 
the  solar  equator,  never  appearing  exactly 
at  the  equator  or  near  the  poles. 

SUN-SPOTS  ARE  SOLAR  CYCLONES. 

The  disturbances  that  produce  sun-spots 
and  many  allied  phenomena  occur  cyclically 
in  periods  of  approximately  eleven  years. 
The  first  outburst  of  the  disturbance  is 
manifest  in  the  appearance  of  sun-spots  in 
high  solar  latitudes.  These  break  out  and 
disappear  and  break  out  again  with  in- 
creased vigor,  working  gradually  down- 
ward toward  the  solar  equator.  The  maxi- 
mum spottedness  for  a  given  period  occur- 
ring in  latitude  about  16°.  The  disturbance 
finally  dies  out  within  8°  or  10°  of  the 
equator,  but  even  before  one  cycle  of  dis- 
turbance has  entirely  passed  away  a  new 
cycle  has  broken  forth  in  high  latitudes.  So 
during  the  period  of  minimum  spottedness 
there  are  four  distinct  belts,  two  in  low 
latitudes,  due  to  the  dying  disturbance,  and 
two  in  high  latitudes,  due  to  the  new  dis- 
turbance. At  sun-spot  maximums  there  are 
two  well-marked  zones  of  great  intensity, 
approximately  16°  north  and  south  of  the 
sun's  equator. 

Sun-spots  are  solar  cyclones,  occurring 
usually  in  groups,  tho  large  single  spots  ap- 
pear less  frequently.  Each  spot  is  quite 
sharply  divided  into  an  umbra*  and  a 
penumbra.f  The  umbra  is  the  darker  cen- 
tral portion,  the  funnel  of  the  whirling 
cyclone,  and  the  penumbra  is  composed  of 
the  outspreading  gases.  The  peculiar 
"thatch-straw"  structure  of  the  penumbra 
is  due,  it  is  believed,  to  the  fact  that  the 

*  The  dark  central  part  of  a  sun-spot. 

t  The  boundary  of  light  and  shade  of  a  sun-spot. 
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A  Large  Sun-Spot  Group  Taken  with  the  Sixty-Foot  Tower  Telescope  of  the  Mt.  Wilson 
Observatory  on  Aug.  8,  1917.  The  Small  Black  Disk  in  Corner  Represents  the  Earth. 
This  Photo  Also  Shows  Admirably  the  Rice  Grain  Structure  of  the  Photosphere  in  the 

Background. 


columns  of  gases  that  usually  rise  vertically 
from  the  sun's  interior  and  from  the  "rice 
grains"  of  the  photosphere  are  drawn  into 
a  horizontal  position  in  the  penumbral 
regions  of  a  sun-spot  and  therefore  we  get 
a  longitudinal  rather  than  a  cross  sectional 
view  of  them. 

The  umbra  of  a  sun-spot  is  anywhere 
from  a  few  hundred  miles  to  fifty  thousand 
miles  in  diameter,  frequently  exceeding  the 
earth  in  size,  while  the  penumbra  occa- 
sionally reaches  a  diameter  of  two  hundred 
thousand  miles. 

The  darkness  of  sun-spots  is  only  relative 
to  their  more  brilliant  background.  Owing 
to  the  rapid  expansion  and  cooling  of  gases 
the  temperature  existing  in  sun-spot  regions 
is  far  below  the  normal  solar  temperature 
and  lies  between  3,000°  and  4,000°  C.  At 
this  temperature  it  is  possible  for  the  more 
refractory  chemical  compounds  to  form,  the 
oxides  and  the  hydrides,  and  the  spectra  of 
sun-spots  reveal  the  presence  of  titanium 
oxide  and  magnesium  and  calcium  hydride. 
At  the  higher  solar  temperatures  prevail- 
ing elsewhere  over  the  photosphere  and  in 
its  overlying  gaseous  envelopes  all  chemical 
elements  occur  in  a  free  state,  intermingling 
as  incandescent  vapors  without  the  forma- 
tion of  any  chemical  compounds. 

Strong  magnetic  fields  exist  in  sun-spot 
regions  and  the  sun-spot  cycle  is  attended 
by  marked  magnetic  changes,  not  only  on 
the  sun,  but  in  the  earth's  atmosphere  as 
well. 

THE  SUN'S  RADIATIONS. 

A  most  interesting  discovery  has  been 
made  in  recent  years  in  regard  to  the 
nature  of  the  radiations  of  the  sun.  It  has 
been  found  as  a  result  of  continuous  mea- 
surements of  the  value  of  the  constant  of 
solar  radiation  by  the  observers  of  the 
astrophysical  observatory  of  the  Smith- 
sonian Institute  that  the  sun's  radiations 
are  variable  with  a  two-fold  period.  One 
of  these  has  a  range  of  about  three  per 
cent  during  the  sun-spot  cycle,  and  the 
second  is  an  irregular  variation  with  a 
period  of  several  days,  weeks  or  months 
and  a  range  that  is  usually  about  three  per 
cent,  but  occasionally  runs  as  high  as  seven 
or  ten  per  cent. 

These  variations  in  the  solar  radiation 
are  considered  very  important  and  are  now 
receiving  considerable  attention  since  they 
appear  to  be  attended  by  appreciable 
changes  in  the  earth's  temperature  and 
weather  conditions. 

The  Smithsonian  Institute  hopes  to  estab- 
lish in  the  near  future  a  number  of  stations 
in  widely  separated  rainless  districts  of  the 
globe  for  the  purpose  of  obtaining  more 
accurate  determinations  of  these  variations 
with  a  view  also  to  making  available  data 
for  the  more  accurate  predictions  of 
weather  changes  in  various  parts  of  the 
world. 

THE  MYSTERIOUS  REVERSING  LAYER. 

Directly  above  the  photosphere  of  the  sun 
lies  the  "reversing  layer,"  which  is  about 
five  hundred  miles  in  depth  and  is  composed 
of  the  incandescent  vapors  of  all  the  chemi- 
cal elements  that  are  known  to  exist  in  the 
sun,  which  are  also  the  same  familiar  ele- 
ments that  exist  on  the  earth.  With  the 
exception  of  coronium,  the  unknown  ele- 
ment in  the  solar  corona,  there  is  no  element 
in  the  sun  that  has  not  been  found  on  our 
own  planet. 

The  "reversing  layer"  receives  its  name 
from  the  fact  that  it  reverses  the  solar 
spectrum.  It  produces  the  dark  absorption 
lines  found  in  the  spectrum  that  serve  to 
identify  all  the  elements  existing  in  the  sun, 
and  during  the  time  immediately  preceding 
and  following  a  total  eclipse  of  the  sun  it 
produces  what  is  known  as  the  flash  spec- 
trum. When  the  photosphere,  which  gives 
the  bright  continuous  background  of  the 
solar  spectrum,  is  concealed  by  the  moon 
the -normally  dark  lines  of  the  reversing 
layer — dark  only  by  contrast  with  the  bright 


background — become  momentarily  intensely 
bright  lines  against  a  dark  background.  The 
flash  spectrum  only  lasts  a  second  or  so,  as 
the  reversing  layer  itself  is  soon  covered 
by  the  moon. 

THE  CHROMOSPHERE. 

Just  above  the  reversing  layer  lies  the 
chromosphere ,  which  is  between  five  thou- 
sand and  ten  thousand  miles  in  depth.  Many 
of  the  gaseous  vapors  of  the  reversing 
layer  are  found  in  the  chromosphere,  thrown 
there  continually  by  the  vast  upheavals  of 
gases  that  are  constantly  disturbing  the 
surface  of  the  sun.  The  greater  the  solar 
activity  the  more  is  the  chromosphere 
charged  with  the  vapors  of  the  lower  strata 
of  the  sun's  atmosphere.  The  gases  that 
are  most  characteristic  of  the  chromosphere, 
however,  are  the  incandescent  gases  of 
hydrogen  and  calcium,  which  give  it  the 
pink  or  reddish  tinge  so  noticeable  during 
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This  Photograph  Shows  the  Distribution  of 
Calcium  Over  the  Surface  of  the  Sun.  It 
was  Taken  with  the  Spectro- Heliograph,  an 
Instrument  for  Photographing  the  Sun  in  the 
Light  of  a  Single  Spectral  Ray.  The  Bril- 
liant White  Patches  Are  Intensely  Hot  Clouds 
of  Incandescent  Calcium  Vapor,  Referred  to 
as  "Calcium  Flocculi,"  Surrounding  Sun 
Spots.  The  Flocculi  Show  the  Same  Peculiar 
Mottlings  or  Rice  Grain  Structure  that  Is 
Visible  in  the  Photosphere. 


total  solar  eclipse.  Helium  is  also  found  in 
great  abundance  in  the  solar  chromosphere. 

Rising  from  the  photosphere  with  the 
tremendous  velocity  of  100  or  more  miles 
per  second,  it  can  be  seen  at  all  times  by 
properly  screening  off  the  light  from  the 
photosphere  the  vast  solar  eruptions  known 
as  the  prominences.  These  are  composed 
chiefly  of  hydrogen,  tho  other  elements  also 
appear,  especially  near  the  bases  of  the 
prominences.  They  are  of  two  varieties, 
the  quiescent,  or  cloud-like  prominences, 
that  float  high  above  the  solar  surface  for 
days  at  a  time  in  some  instances,  and  re- 
semble terrestrial  clouds  in  form,  and  the 
eruptive,  or  metallic  prominences,  that  dart 
up  from  the  surface  of  the  sun  in  an  in- 
finite variety  of  forms  that  may  be  entirely 
changed  in  the  short  interval  of  fifteen  or 
twenty  minutes. 

PROMINENCES  300,000  MILES  HIGH. 

These  eruptive  prominences  usually  at- 
tain heights  of  thirty  or  forty  thousand 
miles  on  the  average,  but  exceptional  promi- 
nences reach  heights  of  more  than  one  hun- 
dred thousand  miles  and  in  a  few  rare 
cases  have  reached  elevations  of  nearly 
three  hundred  thousand  miles,  or  one-third 
of  the  solar  diameter. 

They  are  one  of  the  most  spectacular  and 
beautiful  of  all  solar  phenomena,  only  sec- 
ond in  interest  to  the  solar  corona,  which 
is  the  outermost  of  all  the  solar  envelopes 
and  also  the  most  tenuous.  The  extent  of 
the  corona  is  enormous.  Its  outer  streamers 
extend  usually  to  distances  of  several  mil- 
lion miles  from  the  center  of  the  sun. 
Measurements  of  the  coronal  light  during 
total  eclipses  of  the  sun  have  shown  that 
its  intensity  is  only  about  one-half  that  of 
full  moonlight,  and  it  seems  almost  impos- 
sible to  devise  methods  for  detecting  it, 
except  during  total  eclipses,  on  account  of 
this  extreme  faintness  of  its  light.  Ex- 
periments along  this  line  are  now  being 
undertaken  by  means  of  the  photo-electric 
cell,  however,  and  astronomers  have  not 
yet  given  up  all  hope  of  detecting  the 
corona  in  full  daylight. 
SUN'S  CORONA  OF  ELECTRICAL  NATURE. 

The  corona  is   largely  electrical   in  its 
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Sketch  Diagram  2 — Showing  the  Relative  Sizes  of  the  Eight  Major  Planets,  a  Typical  Sun- 
Spot  and  the  Visible  Surface  of  the  Sun  with  Prominence  at  Edge.  (The  Planets  Appear 
Projected  Against  the  Disk  of  the  Sun.)    The  Earth  Marks  the  Position  of  the  Center  of 

the  Sun's  Disk. 


nature,  but  it  shines  also  partly  by  reflected 
sunlight  from  widely  separated  particles  of 
matter  and  partly  by  light  of  incandescence, 
as  well  as  by  electrical  excitations.  The 
nature  of  the  unknown  element  coronium 
has  not  yet  been  determined,  but  its  wave 
length  was  accurately  measured  during  the 
eclipse  of  June  8,  1918,  as  well  as  the  posi- 
tions of  several  other  unknown  lines  in  the 
coronal  spectrum,  which  will  greatly  aid  in 
their  future  identification. 

The  relations  existing  between  the  sun- 
spot  cycle  and  the  change  in  the  form  of 
the  corona,  which  is  very  pronounced,  is 
not  yet  clearly  understood. 

The  sun,  it  is  now  known,  is  in  the  midst 
of  a  strong  magnetic  field.  Also  strong 
magnetic  fields  exist  in  sun-spot  regions 
and  the  cycle  of  sun-spot  change  is  attended 
by  marked  changes  in  many  forms  of  solar 
activity.  The  frequency  of  eruptive  promi- 
nences, the  brightness  and  form  of  the 
corona,  magnetic  storms  and  weather 
changes  on  the  earth  are  all  closely  asso- 
ciated with  the  sun-spc*  cycle. 

The  cause  of  this  sun-spot  cycle,  with  all 
the  attendant  changes  in  the  general  solar 
activity,  and  the  source  of  the  radiant 
energy  of  the  sun  still  remain  the  two  chief 
unsolved  secrets  of  the  sun. 


QUESTIONS  AND  ANSWERS. 

Question  1.  How  much  would  a  man 
weigh  on  one  of  the  smaller  asteroids? 

Answer.  Most  of  the  asteroids  are  sim- 
ply huge  mountains  of  irregular  shape  but 
assuming  that  the  average  asteroid  is  ap- 
proximately spherical  in  form  and  ten  miles 
in  diameter  its  surface  gravity  equals  its 
mass  divided  by  its  radius  squared,  or 
m1 

g1  =  —   in   which    all    quantities   are  ex- 


pressed in  terms  of  the  corresponding 
quantities  for  the  earth. 

To  find  the  asteroid's  mass  m1  in  terms 
of  the  earth's  mass  its  volume,  in  terms  of 
the  earth's  volume,  is  multiplied  by  its 
density  in  terms  of  the  earth's  density. 

It  is  generally  believed  that  the  density 
of  the  asteroids  is  approximately  the 
same  as  the  density  of  the  moon  or 
six-tenths  of  the  earth's  density,  therefore 


m1  =  .6V1  =  .6     =  r1  is 

\4000/  \4000 

radius    of    asteroid    in    terms    of  earth's 

.6V1  3 

radius)   and  g1  =  =  

r1 :  4000 

in  which  g1  is  the  asteroid's  surface  gravity 
expressed  in  terms  of  the  earth's  surface 
gravity. 

If  a  man  weighs  160  pounds  on  the  earth 
he  would  therefore  weigh  three  four-thou- 
sandths of  160  pounds  on  an  asteroid  ten 
miles  in  diameter — or  about  two  ounces. 

It  can  also  be  shown  that  if  he  should 
throw  a  stone  from  his  hand  with  a  ve- 
locity exceeding  three  feet  a  second  it 
would  never  return  to  the  asteroid  but 
would  revolve  around  the  sun  in  an  orbit 
of  its  own. 

Question  2.  Will  you  please  explain  what 
the  "celestial  sphere"  is?  Why  do  astrono- 
mers refer  repeatedly  to  the  "celestial 
sphere"  and  yet  say  that  the  form  of  the 
star  system  is  flattened  in  the  direction  of 
one  plane — the  Milky  Way — and  may  be  a 
spiral  ? 

Answer  2.  The  celestial  sphere  does  not 
actually  exist.  For  convenience  in  com- 
puting the  relative  positions  of  all  celestial 
objects  such  as  the  sun,  moon,  planets  and 


stars  it  is  customary  to  consider  that  the 
earth  is  at  the  center  of  a  sphere  of  infinite 
radius  and  that  the  positions  of  the  heav- 
enly bodies  are  projected  upon  the  surface 
of  this  sphere. 

The  celestial  equator,  for  instance,  is 
simply  the  intersection  of  the  earth's  equa- 
tor with  this  imaginary  celestial  sphere  and 
the  Right  Ascensions  and  Declinations  of 
the  stars  give  their  positions  on  this  ce- 
lestial sphere  with  reference  to  the  celes- 
tial equator  just  as  longitude  and  latitude 
on  the  earth  give  the  position  of  some  ter- 
restrial point  with  reference  to  the  earth's 
equator. 

The  ecliptic  is  the  intersection  of  the 
plane  of  the  earth's  orbit  with  this  im- 
aginary celestial  sphere  of  infinite  radius. 

The  problems  of  astrophysics  dealing 
with  the  nature  and  form  of  the  visible 
universe  are  associated  with  the  actual  rela- 
tive positions  and  motions  of  the  heavenly 
bodies  thru  space  and  not  with  their  pro- 
jected positions  upon  the  celestial  sphere  of 
infinite  radius. 

Question  3.  Are  sun  spots  holes  in  the 
surface  of  the  sun  thru  which  one  sees 
into  the  sun's  interior?  I  have  seen  this 
view  expressed  in  some  text  book. 

Answer.  No.  This  view  was  held  by 
some  astronomers  fifty  years  or  so  ago  but 
it  is  now  known  to  be  erroneous. 

Sun  spots  are  solar  storms  or  cyclones 
of  a  periodic  nature  with  periods  of  maxi- 
mum and  minimum  frequency  of  appear- 
ance. Highly  heated  gaseous  material  rises 
from  within  the  sun  to  its  surface  in 
cyclonic  whirls  and  spreads  out  over  the 
solar  surface,  cooling  rapidly  by  expansion. 
Into  the  vortex  of  this  whirl  are  drawn 
down  overlying  gases,  chiefly  of  hydrogen 
and  calcium.  The  darkness  of  sun  spots  is 
due  to  the  fact  that  the  rapid  expansion 
and  cooling  of  the  gases  in  these  regions 
lowers  the  temperature  in  sun  spots  far 
below  the  temperature  of  the  normal  solar 
surface  and  they  therefore  appear  dark  in 
contrast  to  the  more  highly  heated  neigh- 
boring surface. 

WHAT  THE  SUN  DOES. 

It  is  estimated  that  the  earth  receives 
every  second  from  the  sun  enough  heat  to 
raise  600,000,000  tons  of  ice  water  to  the 
boiling  point,  or  to  melt  480,000,000  tons  of 
ice  without  change  in  temperature.  If  this 
is  the  amount  that  the  earth  receives,  think 
of  the  amount  that  must  be  passing  off  into 
space  and  other  planets.  This  amount  has 
been  computed  to  be  2,200,000,000  times  as 
great  as  that  which  the  earth  receives. 


An    Exceptionally  Large  Solar  Prominence, 
280,000  Miles  High,  Mar.  25,  1893,  by  Yerkes 
Observatory. 
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A  NEW  IGNITION  ALL-SPARK 
DEVICE. 

There  is  a  new  device  in  the  auto  world 
that  docs  some  remarkable  things,  accord- 
ing to  its  makers. 


Ford  and  Other  Four  Cylinder  Cars  and 
Trucks  Can   Be  Improved  for  All  Around 
Running  by  the  Addition  of  This  New  Spark 
Intensifier  Indicated  by  the  Arrow. 


The  object  of  this  device  is  to  eliminate 
all  spark-plug  troubles  on  Fords  and  other 
four-cylinder  cars  and  trucks,  and  prevent 
the  constant  cleaning  and  buying  of  new- 
spark  plugs. 

The  most  important  feature  is  that  it  will 
not  be  necessary  to  change  plugs  on  trips — 
when  you  want  to  get  somewhere  in  a 
hurry,  or  it  is  raining  and  cold — in  the  mid- 
dle of  the  night. 

The  device  can  be  attached  quickly,  and 
only  needs  an  extra  set  of  plug  wires  run 
to  it ;  it  is  placed  on  the  dash  panel,  as  the 
illustration  shows.  This  device,  which  may 
be  attached  to  the  dashboard  or  any  con- 
venient place  on  any  car,  is  really  a  spark 
intensifier.  The  device  is  so  designed  that 
the  secondary  current  passing  thru  it  is 
increased  in  voltage  to  such  an  extent  that 
it  will  leap  across  practically  any  ordinary 
spark  gap. 

A  great  number  of  government  tests  were 
made  with  this  unit  installed  upon  govern- 
ment trucks  as  well  as, upon  Ford  automo- 
biles. The  illustration  shows  this  device 
installed  upon  a  Ford  car.  The  plugs  had 
previously  been  discarded  as  worthless,  yet 
by  the  use  of  the  new  spark  intensifier 
unit,  the  engine  functioned  perfectly. 
Shortly  after  this  test  a  second  was  con- 
ducted in  which  the  crankcase  was  filled 
with  23  quarts  of  oil.  Without  the  unit  the 
engine  was  run  until  all  the  plugs  were 
sooted  to  such  an  extent  that  except  for  one 
cylinder,  they  ceased  to  fire.  Within  a  few 
seconds  after  the  intensifier  unit  was  ap- 


Close-up  of  the  New  All-Spark  Intensifier  for 
Four  Cylinder  Cars — Government  Tests  Have 
Shown  Its  Distinct  Efficacy. 


plied,  however,  the  engine  functioned  prop- 
erly and  continued  to  do  so  until  the  oil  in 
the  crankcase  fell  back  to  its  normal 
amount. 


ELECTRIC  INTAKE  HEATER  ENDS 
STARTING  TROUBLES. 

An  electric  intake  heater  is  the  simplest, 
most  logical  and  surest  device  offered  to 
automobile  owners  to  assure  easy  starting 
of  the  motor  in  cold  weather.  It  heats  the 
intake  manifold  or  carburetor  by  means 
of  an  electric  resistance  coil.  This  heats 
the  air  in  the  pipe  and  when  the  throttle 
is  opened  the  gasoline  mixes  with  the 
warm  air,  giving  a  vapor  which  ignites 
immediately. 

This  electric  intake  heater  will  start  a 
motor  in  one  minute  on  the  coldest  day. 

This  device  can  be  installed  by  anyone. 
It  consists  of  a  resistance  coil  confined  in 
a  brass  shell  which  is  attached  to  a  brass 
strap.  It  is  operated  from  the  storage  bat- 
tery by  means  of  an  electric  wire  and  is 
controlled  by  a  button  on  the  dash. 

In  one  minute  or  less,  it  heats  the  intake 
pipe  or  carburetor  sufficiently  to  provide  a 
highly  combustible  mixture  which  ignites 
instantly  when  the  motor  is  turned  over. 
This  heater  not  only  makes  starting  easy, 
no  matter  how  long  the  car  has  stood  in 
the  cold,  but  it  overcomes  the  disadvantage 
of  priming  with  raw  gasoline. 

The  device  also  reduces  carbon,  and 
most  important  of  all,  it  saves  the  battery, 
as  it  uses  only  the  same  amount  of  current 


This  New  Electric  Intake  Heater  Is  Claimed 
to  Start  the  Motor  in  One  Minute  on  the 
Coldest  Day.     It  Works  on  Batteries. 

as  the  head  and  tail  lights.  The  intake 
heater  is  made  for  both  6  and  12  volt  bat- 
teries, single  or  double  wiring  system,  and 
can  be  made  to  fit  any  car. 


THIS  SPOTLIGHT  HAS  SWITCH. 

One  of  the  new  developments  in  auto 
specialties  is  a  push-and-pull  spotlight 
switch,  made  for  mounting  within  the  shell 
of  a  spotlight.  Many  years'  experience  in 
making  switches  for  the  automobile  trade 
has  proven  that  such  a  switch  must  have 
large  wiping  contact  surfaces  to  prevent  ex- 
cessive contact  resistance,  and  that  the  con- 
tactor must  float  on  the  operating  shaft, 
so  that  vibration  and  side  strain  on  the 
button  will  not  cause  the  lights  to  flicker. 

The  insulating  parts  are  made  of  fiber, 
the  frame  of  stamped  steel,  the  contacts  of 
brass,  and  the  contactor  of  phosphor 
bronze.    These  parts  are  riveted  together 


into  one  solid  unit  which  does  not  loosen 
or  change  alignment  when  subjected  to 
vibration  or  strain.  The  mechanism  is  not 
enclosed  because  this  switch  is  installed  inT 
side  of  the  spotlight  shell  with  the  button 


Showing  New  Electric  Spotlight  Switch 
Mounted  in  Shell  of  Spotlight,  and  Wir- 
ing Connections. 


protruding.  Either  rivets  or  machine 
screws  can  be  used  to  fasten  the  switch  to 
the  shell.  No  plate  is  required ;  drilling  one 
hole  the  size  of  the  button  and  two  for  the 
rivets  or  screws  permits  mounting  the 
switch  as  shown  in  the  accompanying  illus- 
tration. 


ELECTRIC    VULCANIZER  WORKS 
ON  CAR  BATTERY. 

Never  let  the  little  cuts  or  sand  blisters 
on  your  tires  develop  into  blowouts.  Use 
an  electric  vulcanizer  like  the  type  here 
illustrated  and  repair  them.  Clean  the  cut, 
fill  in  Para  rubber  according  to  directions, 
apply  the  vulcanizer  and  press  the  red  but- 
ton. 

When  complete  vulcanization  takes  place, 
the  button  automatically  "pops"  out  and 
the  device  then  cools  off.  It  represents  a 
distinct  advance  for  the  motorist  in  caring 
for  his  tire  troubles. 

This  handy  little  electric  vulcanizer, 
which  can  be  used  on  casings  and  tubes,  is 
claimed  to  be  absolutely  automatic  in  opera- 
tion and  connects  to  battery  or  lighting  cir- 
cuit. These  vulcanizers  are  furnished  to 
operate  either  from  110- volt  lighting  circuit 
or  storage  batteries.  The  standard  voltages 
of  the  latter  type  are  6-12-18-30  volts,  and 
when  operated  direct  off  the  storage  bat- 
tery on  your  car  are  positively  guaranteed 
not  to  damage  the  battery  in  the  least  nor 
to  interfere  with  its  efficiency  for  starting, 
lighting  or  ignition.    The  110-volt  type  will 


Efficient  Electric  Vulcanizer  for  Casings  and 
Tubes — It  Operates  on  110  Volts  or  Batteries 
When  so  Specified. 

operate  from  both  alternating  and  direct 
current.  A  smaller  model  of  this  vulcan- 
izer is  made  by  the  same  concern  which  is 
adapted  to  repairing  tubes  only. 
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SHOULD  you  ever  be  wandering 
in  the  streets  of  New  York,  or 
any  other  large  city  in  the 
United  States,  and  come  across 
an  immense  crowd,  larger  than 
any  ever  gathering  around  an  auto- 
mobile with  punctured  tires  or  en- 


Without  Legs  Fred  Hammel  Drives 
His  Car  About  the  Largest  Cities 
With  as  Great  a  Certainty  as  Any 
Autoist  Possest  of  All  His  Limbs. 
The  Hand  Levers  and  Electricity  Do 
the  Trick. 


in  his  throat,  either  to  swallow  it 
again,  or — .  But  Fred  lets  his  hand 
glide  to  the  brake  lever  on  his  car 
with  absolute  calmness,  and  exerting 


lectficift 


gine  trouble,  you  will  know  that  the 
owner  of  this  auto  is  Mr.  Fred  Ham- 
mel, America's  greatest  "legless''  traveler 
and  autoist.  At  first  one  sees  absolutely  no 
reason  for  an  immense  gathering  at  a 
stalled  auto.  But  upon  closer  inspection  it 
is  apparent  that  even  more  people  might 
sensibly  be  gathered  there,  for  Fred  Ham- 
mel is  a  cripple.  But  there  is  nothing 
unique  in  cripples.  One  sees  hundreds  of 
them  on  the  streets  of  our  big  cities  every 
day.  There  is,  however,  something  very 
unique  in  Mr.  Hammel's  skill.  His  inven- 
tive ability  coupled  with  ingenuity  have 
enabled  him  to  build  a  device  by  which  he 
can  control  his  automobile,  even  tho  leg- 
less from  the  knees  down.  To  watch  him 
make  repairs  on  the  road  is  a  wonderful 
sight.  It  seems  as  tho  Dame  Nature  en- 
dowed him  with  some  supernatural  ability, 
inasmuch  as  he  uses  his  two  short  legs  and 
his  hands,  climbing  about  on  all  fours  with 
greater  ability  than  we  can  use  our  hands 
and  legs.  He  scrambles  over  the  machine, 
up  at  the  top  of  the  roof  and  down  again, 
with  the  agility  of  a  cat,  never  missing  his 
foothold  or  slipping,  and  at  times  it  seems 
as  tho  he  is  flying  in  pursuit  of  his  troubles. 

A  "joy-ride"  with  him  is  all  that  the 
word  implies — and  then  some.  The  writer 
had  the  opportunity  of  making  a  trip  thru 
the  crowded  streets  of  New  York,  across 
the  Brooklyn  Bridge  to  South  Brooklyn 
and  back  again,  being  stopt  by  traffic  cops 
at  almost  every  street  crossing,  and  start- 
ing out  among  the  first  of  those  who  dart 
out  immediately  after  the  traffic  director's 
whistle  blows.  Occasionally,  some  poor 
fool  would  step  out  in  front  of  the  machine, 
and  then  it  seemed  as. tho  one's  heart  were 


When  a  young  man  of  Seattle  be- 
came blinded  early  in  the  summer  of 
1918  he  at  once  set  his  inventive 
genius  to  work  to  develop  an  electric 
direction  indicator  which  would  en- 
able him  to  get  about  without  the 
use  of  a  cane.  As  a  result  of  his 
labors,  he  holds  a  patent  on  a 
device  which  not  only  enables 
him  to  get  about  without  a 
cane,  but  one  that  has  great 
possibilities  as  an  aid  to  navi- 
gation on  the  seas  or  in  the 
air  or  as  a  self-acting  course 
indicator  for  timber  cruisers, 
surveyors,  explorers,  prospect- 
ors and  men  who  follow  simi- 
lar callings. 

The  device,  as  shown  in  the 


The  Electric  Direction  Indicator, 
Worn  by  Its  Blind  Inventor, 
Who  Developed  It  to  Enable 
Him  to  Get  About  Without  a 
Cane.  The  Specially  Con- 
structed Compass  Is  Worn  in 
Front.  The  Two  Metal  Projec- 
tions, One  on  Each  Side  of 
the  Compass,  Are  the  Buzzers. 
Clasps  at  the  Sides  of  the  Belt 
Hold  Two  Triple  Cell  Batteries, 
Which  Supply  the  Current  for 
the  Device. 


a  slight  pressure  on  this  lever  causes  the 
car  to  be  brought  up  to  within  a  few  feet 
of  the  passer-by.  One  would  think  that 
fifteen  or  twenty  minutes  of  this  kind  of 
excitement  would  inure  one  to  it.  How- 
ever, this  was  not  the  case.  Shooting  across 
the  Broklyn  Bridge  at  about  45  miles  an 
hour  on  a  down-grade,  we  suddenly  loomed 
upon  an  Army  truck.  Unfortunately,  some 
individuals  were  working  in  front  of  this 
gigantic  truck,  when  the  chauffeur  of  the 
truck  noticed  them  almost  too  late,  and 
jammed  on  his  emergency  brakes.  About 
forty  feet  behind  we  were  sallying  forth  at 
45,  and  you  can  just  imagine  how  it  must 
feel  for  a  passenger  to  be  riding  on  this 
auto,  knowing  the  chauffeur  to  be  handi- 
capped inasmuch  as  he  cannot  apply  his 
feet  to  the  brakes.  Again  Mr.  Hammel's 
coolness  prevailed.  With  one  hand  going 
to  the  lever,  and  a  pressure  ever  so  gentle, 
as  tho  he  did  not  care  whether  the  machine 
stopt  or  not,  we  "fetched"  up,  so  to  speak, 
to  within  about  five  inches  of  the  truck  in 
front  of  us.  I  already  saw  a  smashed 
radiator  and  myself  being  dashed  off  to 
the  hospital — but  not  so.  The  brakes  were 
loosened,  and  we  were  on  our  way  again. 

Now  a  word  about  the  machine  and  its 
fittings.  The  photographs  clearly  depict  the 
appliances  used.  The  three  hand  levers  are 
of  his  own  design  and  construction,  so 
adapted  that  each  one  controls  a  distinctive 
pedal.  When  it  is  desired  to  apply  the 
brakes,  it  is  only  necessary  to  pull  its  re- 
spective hand  lever.  On  the  brake  lever  like^ 
wise  is  a  button  for  the  electric  horn.  Oflj 
{Continued  on  page  564) 


course.  The  signal  is  the  result  of  a  move- 
ment of  the  compass  needle  when  it  touches 
either  of  the  two  pins  suspended  from  the 
cap  of  the  compass,  which  closes  a  circuit 
and  rings  the  buzzer  on  the  side  of  the 
course  on  which  the  wearer  is  digressing. 
{Continued  on  page  599) 


picture,  is  attached  to  the  belt 
of  the  wearer.  It  contains  two 
buzzers,  wired  to  points  which 
come  in  contact  with  the  needle 
of  a  specially  constructed  com- 
pass when  the  wearer  digresses 
from  the  set  course,  and  indi- 
cates the  direction  to  take. 

The  mechanism  is  composed 
of  the  compass  and  two  buz- 
zers. A  signal  is  given  when 
the  wearer  deviates  from  a  set 
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How  the  "Magic  Cabinet"  Trick  is  Often  Performed.    First  the  Person  Steps  Into  the  Cabinet 
at  A;  the  Door  is  Closed  and  the  Box  Hoisted  Up.    The  Person  in  the  Cabinet  Pulls  the  Two 
Hinged  Mirrors  "M"  Together;  Next  the  Door  is  Opened  and — Presto!  the  Man  Has  Dis- 
appeared— Apparently!     Fig.  5. 


THE  optical  type  of  illusion,  which 
is  the  main  type  and  most  elaborate, 
can  be  divided  into  two  general 
classes:  (1)  The  virtual  image  class, 
and  (2)  the  real  image  class.  By  a 
virtual  image  we  mean  an  unreal  image, 
one  which  is  caught  on  a  screen.  The 
images  we  see  in  the  ordinary  mirror  or 
"looking  glass"  are  of  this  type.  By  a  real 
image  we  mean  an  image  which  actually 
can  be  touched  and  caught  on  the  screen. 
The  stereopticon,  magic  lantern  and  motion 
picture  machine  images  are  real  (caught  on 
the  screen).  The  image  formed  by  a 
camera  lens  on  the  plate  or  film  or  ground 
glass  is,  of  course,  a  real  one.  The  eye  is 
capable  of  seeing  both  the  real  and  the  vir- 
tual images,  and  this  forms  the  basis  of  all 
optical  illusions.  A  plane  mirror,  highly 
polished  plate  glass  or  other  plane  surface, 
always  gives  a  virtual  image.  Because  of 
the  possibility  of  being  able  to  see  an  actual 
object  thru  plate  glass  and  semi-silvered 
glass,  they  are  almost  universally  used  for 
feature  illusions  on  the  stage. 

Figure  1  represents  the  top  view  of  a 
simple  theater  stage  and  illustrates  how 
eminent  magicians  like  Kellar  and  Thurs- 
ton made  their  transformations.  The  per- 
former stood  before  the  audience  while 
the  stage  gradually  dimmed,  and  bright- 
ened, and  lo  and  behold,  the  smooth-faced 
performer  changed  before  the  eyes  of  the 
audience  into  a  devil.  The  stage  dimmed 
and  brightened  again,  and  the  devil  was 
transformed  into  a  skeleton.  Then,  as  an 
added  attraction  to  the  bald-headed  first- 
rowites,  the  skeleton  transformed  into  a 
scantily  clad  chorus  girl  or  a  bathing 
beauty.  Finally  the  audience  saw  before 
it,  bowing  and  smiling,  in  his  full-dress  suit 


— the  performer.  The  effect  on  the  audi- 
ence was  immense  ;  the  principle  and  modus 
operandi  of  the  illusion  is  ridiculously  sim- 
ple. In  figure  1,  s  are  the  walls  of  the 
stage  draped  in  black  velvet,  p  is  a  piece 
of  highly  polished  plate  glass  perpendicular 
to  the  floor  and  arranged  at  an  angle  of 
45°  to  the  audience.  The  performer  stands 
at  B,  in  the  direct  view  of  the  audience. 
His  confederate  stands  in  the  wings  at  A, 
out  of  view  of  the  audience.  Since  the 
stage  is  black,  neither  the  performer  nor 
the  confederate  will  be  visible  except  when 


treme  left  b  is  practically  extinguished. 
Similarly,  as  c  moves  to  the  right,  b  be- 
comes brighter  and  c  extinguished.  Re- 
ferring to  figure  1  again,  when  B  is  illumi- 
nated and  A  dark,  the  audience  sees  the 
performer  directly  thru  the  glass.  When 
B  becomes  dark  and  A  bright,  B  cannot  be 
seen  and  A  is  seen  by  reflection  from  the 
polished  surface  of  the  plate  glass.  Thus 
as  B  becomes  dark  and  A  light,  the  per- 
former disappears  and  changes  into  a  devil 
(the  confederate  at  A).  In  the  meantime 
B,  being  invisible,  the  performer  walks  off 
the  stage,  makes  up  as  a  skeleton  and  re- 
turns to  his  position.  As  A  is  darkened 
and  B  brightened,  the  devil  changes  into  a 
skeleton.  This  procedure  is  followed  until 
finally  the  performer  appears  again  beiore 
his  audience  to  receive  his  applause.  See 
figure  3. 

Figure  4  illustrates  the  type  of  illusion 
making  use  of  the  45°  mirror.  T  repre- 
sents a  revolving  table  hidden  behind  the 
scenery  s,  P  is  a  good  quality  mirror  placed 
at  an  angle  of  45°  with  the  vertical.  I  is 
the  reflected  image  of  the  person  lying  on 
the  revolving  table.  The  person  appears 
suspended  in  mid-air.  If  the  table  is  moved 
along  the  floor  the  person  appears  to  move 
along  in  mid-air.  If  the  table  is  revolved 
the  person  appears  to  spin  around  in  mid- 
air as  if  pivoted  thru  his  middle.  If  the 
person  on  the  table  moves  his  arms  or  feet 
the  image  suspended  in  mid-air  appears  to 
do  this  also.    It  is  obvious  that  the  person 
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The  "Magic  Flower  Vase."    Viewed  From  a  Certain  Angle  You  Apparently  See  a  Flower  in 
the  Vase— Can  Even  Smell  it!    Advance  and  Examine  the  Vase — It's  Empty'    Figure  "C" 
Explains  the  "Magic"  Paraphernalia.     Fig.  6 


illuminated.  A  and  B  are  illuminated  by  a 
dimming  device  diagrammed  in  figure  2. 
R  is  a  variable  high  resistance,  a  and  b  are 
lamps  connected  in  parallel  illuminating 
the  performer  and  his  confederate  at  A  and 
B,  respectively.  As  the  variable  contact  is 
moved  to  the  left,  a  becomes  brighter  and 
b  darker,  so  that  when  c  reaches  the  ex- 
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How  the  Magician  Changes  Into  a  "Stage  Devil"  Before  Your  Very  Eyes.  His  Image  as 
Well  as  That  of  His  Assistant  Can  Be  Flashed  Up  Alternately,  on  the  Glass  Sheet  PP. 
The  Diagram,  Fig.  2,  Shows  the  "Dimmer"  Used  to  Switch  the  Illumination  from  Image 

A  to  Image  B,  Gradually. 


may  be  made  to  appear  to  be  flying  about, 
and  by  interposing  a  plate-glass  tank  of 
clear  water  in  front  of  the  tilted  mirror 
the  person  appears  to  be  swimming,  eating, 
etc.,  in  the  tank  of  water  without  having  to 
come  up  for  air.  All  sorts  of  variations 
have  been  introduced  in  connection  with 
this  simple  illusion. 

The  disappearing  cabinet  or  cage  is  an- 
other of  the  popular  feature  stage  illusions 
using  tilted  mirrors.  A  man  steps  into  cage 
or  cabinet  while  the  door  is  open.  The 
cage  or  cabinet  is  hoisted  up  midway  be- 
tween the  stage  floor  and  the  ceiling.  The 
man  shuts  the  door  on  himself.  The  cage 
or  cabinet  is  let  down  within  a  few  feet 
from  the  floor,  the  door  is  opened  and  the 
occupant  is  found  missing.  The  door  is 
closed  again,  the  performer  fires  a  smoky 
shot.  The  door  is  again  opened  and — ■ 
presto !  the  occupant  is  again  seen  in  the 
cabinet.  One  has  but  to  refer  to  figure  5 
to  see  how  simple  this  illusion  is.  In  figure 
5-A  P  is  the  performer,  M  and  M  are  mir- 
rors tight  against  the  sides,  D  is  the  door. 
{Continued  on  page  572) 
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Composition  of  Fruits  and  Their  Food 
Values. 

j*T  this  time  of  the  year,  fruits  are  util- 
I\    ized  as  a  very  important  part  of 
r~ %  our  daily  foods  and  a  little  knowl- 
.X  JL.edge  of  their  composition  and  value 
will  not  be  superfluous.    "Fruit"  in 
the  restricted  sense,  includes  the  pulpy  sub- 
stance enclosing  the  seeds  of  various  plants, 
and  especially  those  which  are  edible  in  the 
raw  state. 

A  green  fruit  does  not  differ  very  mate- 
rially from  the  leaf  in  composition,  but  in 
the  process  of  ripening,  under  the  influ- 
ence of  sunlight,  the  fruit  undergoes  a  re- 
markable change  in  color,  texture,  compo- 
sition, and  flavor.  During  this  change  pe- 
riod it  ceases  to  act  on  air  like  a  leaf,  but 
to  the  contrary,  begins  to  absorb  oxygen 
and  liberate  carbon  dioxid  gas.  As  the 
process  of  ripening  goes  on,  both  the  in- 
vert sugar  and  the  sucrose  increase  and  the 
starch  and  free  acid  decrease.  Following 
the  disappearance  of  the  starch  the  suc- 
rose disappears  quite  rapidly  on  account 
of  its  change  to  invert  sugar.  Malic  acid 
appears  to  decrease,  but  this  phenomenon 
is  largely  due  to  the  fact  that  it  is  formed 


Filter  paper  ...  c 
i"    'i  Jjfc 

This  Form  of  Filtering  Stand  May  Be  Used 
for  All  Experiments  Requiring  Filtering.  Fig. 
2    Depicts   a    Convenient    Method    Which  Is 
Adaptable  in   Every  House. 


in  the  early  history  of  the  fruit,  and  be- 
comes diluted  by  its  growth.  It  is  supposed 
that  while  ripening  the  insoluble  pectose 
changes  into  pectin  and  secondary  sub- 
stances of  a  gelatinous  nature.  The  tan- 
nin that  made  the  fruit  astringent  also  dis- 
appears. As  the  fruit  becomes  over-ripe, 
some  of  the  sugar  and  acid  is  oxidized,  and 
the  fruit  in  consequence  loses  its  agreeable 
flavor.  On  cold  storage  this  latter  condi- 
tion is  deferred,  owing  to  the  low  tempera- 
ture, but  a  very  short  exposure  to  air,  at 
ordinary  temperature,  causes  the  fruit  not 
only  to  appear  over-ripe,  but  to  decay  quite 
rapidly.  Thruout  the  process  of  decay, 
which  is  assisted  by  fermentation,  carbon 
dioxid  and  alcohol  are  at  first  formed  from 
the  sugar,  and  later  the  alcohol  is  oxidized 
to  acetic  acid,  and  finally  in  the  decayed 
fruit  the  seed  is  set  free,  ready  to  start  a 
new  plant. 

WHAT  GIVES  TASTES  IN  FRUITS. 

The  agreeable  tastes  possest  by  fruits  are 
due  to  the  right  proportions  of  the  constit- 
uents mentioned  in  the  foregoing  test,  and 
also  to  the  compound  ethers  and  essential 
oils  which  may  be  present.  These  flavor- 
ing substances  are,  many  of  them,  present 
in  such  small  quantities  that  they  are  not 
mentioned   in   the   analysis.     Some  fruits 
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which  seem  to  "melt  in  the  mouth"  really 
do  contain  considerable  soluble  matter.  It 
is  a  well-known  fact  that  sugar  disguises 
acids,  and  that  an  agreeable  taste  in  pre- 
served fruits  is  often  due  to  a  judicious 
mixture  of  the  acid  and  the  sweet.  The 
most  important  nutritive  material  in  fruits 
is  in  the  carbohydrate  group.  Altho  starch 
is  present  at  cetrain  stages  of  growth,  sugar 
is  the  most  abundant  of  the  carbohydrates. 
This  is  usually  invert  sugar,  but  apricots, 
pineapple ,  and  apples  contain  also  cane 
sugar.  This  fact  has  an  important  bearing 
on  the  dietetic  use  of  fruits,  as  invert  sugar 
is,  in  some  diseases,  as  diabetes,  more  easily- 
assimilated  than  cane  sugar. 

The  pectus  bodies  above  referred  to  are 
not  very  well  understood,  but  are  supposed 
to  be  related  to  the  carbohydrates.  The 
insoluble  glacto-araban  is  supposed  to 
give  the  property  of  hardness  to  unripe 
fruits  and  vegetables,  and  is  the  basis  of 
making  jelly.  The  statement  has  been 
made  that  as  the  fruit  becomes  riper  the 
pectose  is  changed  by  the  action  of  acids 
into  pectin,  a  vegetable  jelly,  which  causes 
the  juice,  after  boiling,  to  gelatinize  when 
cooled.  This  may  be  noticed  in  the  juice 
that  exudes  in  the  baking  of  apples.  It  is 
supposed  that  by  boiling  too  long  these 


A  Clean  Ordinary  Jam  Bottle  Will  Be  Found 
Efficient  as  a  Filtering  Stand  When  a  Funnel 
Is  Used  Which  Is  Sufficiently  Large  to  Rest 
on  the  Mouth  of  the  Jam  Bottle.  If  the 
Stem  of  the  Funnel  Is  too  Long  It  May  Be 
Cut  with  a  Triangular  File. 


pectous  compounds  are  concentrated  into 
a  more  soluble  modification,  and,  if  this  is 
true,  it  may  serve  to  explain  the  fact  that 
sometimes  fruit  juices  that  have  been  boiled 
for  a  long  time  become  thick  and  viscid, 
but  do  not  form  a  true  jelly.  A  par- 
tially ripe  fruit  is  better  adapted  to  making 
jelly  than  is  one  that  is  fully  ripe. 

From  the  foregoing  it  is  evident  that  pec- 
tin bodies  are  substances  of  undetermined 
function  very  widely  distributed  in  plant 
tissues.  They  occur  both  in  soluble  and 
insoluble  forms. 

In  the  studies  of  these  bodies  the  most 
important  problem  appears  to  be  the  quan- 
titative determination  of  the  pectin  bodies 
occurring  in  a  given  tissue,  because  such  a 
method  could  be  used  to  determine  the 
function  of  the  material  in  plants ;  whether 
for  example,  it  is  a  reserve  material,  a  by- 
product, is  used  for  structural  purposes, 
or  has  all  three  functions  or  two  of  them; 
whether  the  nature  of  the  pectin  body 
changes  with  the  growth  of  the  tissue,  or 
possesses  a  practically  constant  composi- 
tion ;  whether  the  pectin  bodies  obtained 
from  the  different  sources  are  identical, 
are  mixtures  of  the  same  substances  in 
varying  proportions,  or  are  inherently  dif- 
ferent. 

EXPERIMENTS. 


Experiment  No.  1.    To  the  filtered  apple 


The  Addition  of  the  Various  Reagents  Men- 
tioned Will  Produce  the  Results  Mentioned 
in  the  Text.  If  Possible,  It  Is  Advisable  to 
Use  Either  Beakers  (Lipt)  or,  if  Not  Avail- 
able, Ordinary  Drinking  Glasses  Will  Answer 
the  Purpose.  These  Permit  Easier  Handling 
to  Those  Performing  the  Experiments. 

juice  of  a  ripe  apple  add  an  equal  bulk  of 
alcohol,  and  a  gelatinous  mass  consisting 
largely  of  pectin  will  be  precipitated.  This 
may  be  dried,  and  it  will  be  found  that  the 
powder  thus  obtained  is  soluble  in  cold 
water. 

Experiment  No.  2.  Stew  a  handful  of 
cranberries,  filter  the  juice,  and  allow  to 
stand  till  cold,  when  an  abundant  jelly  is 
obtained. 

Experiment  No.  3.  Test  some  green 
fruit,  a  persimmon  or  banana,  for  tannin 
by  extracting  the  juice,  filtering,  and  adding 
a  small  quantity  of  ferric  cnlorid.  The 
production  of  a  black,  or  greenish-black, 
color  indicates  tannin. 

The  acidity  of  fruits  is  due  to  the  pres- 
ence of  the  free  acids,  Malic,  Citric,  Tar- 
taric, or  their  acid  salts.  They  not  only 
have  an  agreeable  acid  taste  and  serve  as 
appetizers,  but  when  oxidized  in  the  body 
are  converted  into  the  corresponding  car- 
bonates, and  these  help  to  render  the  blood 
more  alkalin  and  the  urine  less  acid. 

Experiment  No.  4.  Add  to  a  solution  of 
Malic  acid,  calcium  chlorid,  ammonium 
chlorid,  and  ammonium  hydroxid  in  ex- 
cess. There  should  be  no  precipitat,  but 
upon  adding  to  this  three  volumes  of  alco- 
hol, calcium  malate  should  separate  out  as 
a  precipitat. 

(Continued  on  page  578) 
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Fig.  3 — A  Simple  Electrical  Synchronizer  Apparatus  for  Operating  Two  Telephoto- 
graphy Machines.    The  Commutator  of  the  Motor  is  Used  at  the  Transmitter  and  the 

Motor  at  the  Receiver. 


WE  can  use  a  rod  connection,  or 
one  of  several  different  electrical 
schemes  which  permit  the  ma- 
chines to  be  operated  at  long 
distances  away  from  each  other. 
However,  only  two  electrical  synchronizers 
will  be  explained.  The  simplest  and  least 
fascinating  way  to  synchronize  the  machines 
is  by  a 'rod  connection  H  (Fig.  1),  with 
the  instruments  only  a  few  feet  apart.  A 
few  rods,  such  as  those  used  for  shafts, 
can  be  connected  with  couplings  and  one 
machine  placed  at  each  end  with  the  cylin- 
der rods  toward  you.  Make  two  or  more 
supports  for  this  connecting  rod  to  hold  it 
at  the  same  height  as  the  cylinder  shafts, 
to  which  it  runs  at  right  angles.  Place  a 
crown  gear  I  (Fig.  1)  or  K  (Fig.  2)  on 
each  cylinder  rod,  with  the  teeth  turned 
I  toward  you  on  one  machine  and  away  from 
you  on  the  other.  Now  slip  an  upright  on 
both  ends  of  the  synchronizing  rod  and 
place  a  small  gear  J  (Fig.  1)  flush  with 
each  end  to  mesh  with  the  crown  gears. 

Fix  the  uprights  or  supports  in  place  so 
that  the  proper  connection  is  maintained 
and  so  that  both  machines  run  together, 
regardless  of  which  cylinder  is  turned.  The 
machines  may  be  operated  by  a  crank  at- 
tached to  the  end  of  one  of  the  cylinder 
rods,  or  by  a  motor  properly  geared  down. 

The  cylinders  themselves  must  turn  at 
about  one  revolution  in  three  seconds.  This 
may  seem  quite  slow ;  but  it  must  be  re- 
membered that  this  is  a  very  inexpensive 
home-made  set,  and  that  T.  Thorne  Baker 
and  Dr.  Korn  operate  their  cylinders  at 
only  one  revolution  in  two  seconds,  and 
that  the  most  delicate  sets  for  one  of  my 
systems  utilize  drums  operating  as  slow  as 
a  revolution  in  one  second.  Faster  work 
can  be  done  with  some  of  my  latest  appa- 
ratus ;  but  the  system  is  far  different  from 
the  one  for  which  these  machines  are  used, 
and  the  machines  are  too  costly  and  com- 
plex for  the  average  experimenter  to  build. 
So  let  us  be  content  with  one  revolution  in 
three  seconds. 

A  Simple  Electrical  Synchronizer. 

A  simple  electrical  means  for  synchroniz- 


ing the  two  machines  utilizes  a  motor  for 
one  machine  and  its  commutator  for  the 
other.  (See  Fig.  3.)  The  armature  of  the 
motor  is  separately  excited  and  has  but  two 
poles ;  while  the  field  has  three  poles  con- 
nected in  series,  with  the  connections  tapt 
between  the  magnets  for  the  three  wires 
which  extend  to  the  three  segments  of  the 


commutator  of  the  other  machine.  Two 
diametrically  opposite  brushes  rotate  against 
this  commutator  and  cause  the  field  to 
rotate  in  synchronism.  The  current  can  be 
supplied  to  the  brushes  by  collector  rings. 
As  before  mentioned,  the  armature  of  the 
motor  is  separately  excited. 

The  shaft  supporting  the  brushes  must 
be  geared  (nothing  but  gearing  will  do)  to 
the  sending  machine,  and  the  motor  must 
be  geared  in  exactly  the  same  manner  to 
the  receiving  machine.  The  sending  ma- 
chine can  be  operated  by  hand  or  by  a 
motor  as  desired,  and  the  receiving  machine 
will  then  operate  in  exact  synchronism. 

An  Automatic  Electrical  Synchronizer. 

The  most  interesting  and  ideal  synchro- 
nizer of  all  requires  no  extra  wires  what- 
soever. The  principal  part  is  a  wooden  or 
other  non-conducting  drum  A  (Fig.  4),  the 
shaft  of  which  is  connected  to  the  shaft  of 
the  cylinder  upon  which  the  pictures  are 
sent  and  received.  B  is  the  edge  of  a 
piece  of  metal  electrically  connected  with 
the  shaft.  C  and  D  are  pieces  of  graphite 
connected  on  opposite  sides  to  metal  strips 
{Continued  on  page  562) 


Layout  for  Improved  Electrical  Synchronizer 
Transmitting  and  Receiving 


to  Be  Used  for  Operating  Telephotographic 
Apparatus  Here  Described. 
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BUILDING  a  small  transformer  is 
not  a  difficult  matter  if  you  know 
the  proper  sizes  and  amounts  of 
wire  to  use  and  the  size  and  quan- 
tity of  iron  to  put  in  the  core.  If 
you  do  not  have  this  data  at  hand,  you  are 
pretty  sure  to  meet  with  failure,  and  in 
the  words  of  the  funny  paper  ask,  "How  do 
they  do  it?" 

The  principal  trouble  in  a  small  trans- 
former is  its  tendency  to  heat  when  under 
no  load.  This  is  caused  by  losses  in  the 
core  and  Primary  winding,  the  technicali- 


By  J«  Wo  ESHBfAUH 

factory  in  every  way  for  the  Amateur, 
therefore  I  will  deal  with  it  only.  The 
following  instructions  are  for  a  trans- 
former to  deliver  voltages  ranging  from  2 
to  20  volts,  but  further  on  I  will  explain 
how  you  may  vary  the  size  so  as  to  obtain 
any  voltage  you  may  desire. 

BUILDING  THE  CORES. 

First  prepare  the  annealed  sheet-iron 
core  pieces.  These  are  made  from  very 
soft,  thin  sheet  iron  (tin-can  stock  has 
been  used),  and  are  cut  in  the  shape  of 
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Here's  Something  You  Have  Wanted  for  a  Long  Time — Data  and  Instructions  for  Building 

and  Testing  Small  Transformers 


ties  of  which  it  is  not  necessary  to  go  into 
here.  Properly  constructed,  a  transformer 
may  remain  on  the  line  indefinitely  under 
no  load  and  will  not  heat.  Under  a  load 
it  will  warm  up  slightly,  but  excepting  on 
a  dead  short  of  the  Secondary,  it  will  not 
get  dangerously  hot. 

SHELL  AND  CORE  TYPES. 

There  are  two  general  types  of  trans- 
formers in  use,  known  as  the  core  type 
and  the  shell  type,  shown  respectively  in 
Figs.  1  and  2.  The  shell  type  is  the  easiest 
to  construct  and  probably  the  most  satis- 


the  letter  E,  the  dimensions  being  given 
in  Fig.  3.  It  is  best  to  make  a  pattern 
from  some  slightly  heavier  stock  being 
careful  to  get  all  parts  square  and  close 
to  size.  When  the  pattern  is  finished,  lay 
it  on  the  iron  to  be  used  for  the  core 
pieces  and  with  a  sharp  scriber  mark  out  a 
piece.  Cut  this  out,  using  a  sharp  cold 
chisel  to  cut  along  the  back  of  the  piece 
between  the  tongues  which  cannot  be 
reached  with  the  tinsnips.  Lay  this  piece 
on  the  pattern,  first  one  way  and  then 
the  other,  and  if  the  lines  all  coincide  you 
are    all    right,    if    not    file    the  pattern 


in  the  spots  which  are  out  and  try- 
again  until  the  pattern  and  the  core 
pieces  line  up  pretty  close.  Now  cut 
enough  core  pieces  to  make  a  pile  high 
when  tightly  comprest.  Put  all  the  pieces 
in  a  pile  with  the  tongues  all  in  one  direc- 
tion line  them  up  as  closely  as  possible  and 
clamp  the  back  of  the  E  in  the  vise  and 
file  the  inside  edges  smooth.  Do  the  same 
with  the  end  and  middle  tongues.  You 
need  not  file  the  outside  edges  unless  you 
so  desire,  as  it  is  only  a  matter  of  looks 
whether  they  are  smooth  or  not,  but  the 
inside  must  be  quite  true  or  you  will  have 
trouble  in  entering  them  into  the  spool. 

WINDING  THE  COILS. 

In  order  to  wind  the  coils  evenly,  it  is 
necessary  to  have  some  form  of  winding 
apparatus.  If  you  have  no  lathe,  you  can 
easily  make  a  winding  machine  as  shown 
in  Fig.  4.  A  bolt  about  10"  long,  with 
threads  cut  down  about  6"  ;  a  piece  of  54" 
pipe  Yz"  longer  than  the  width  of  your  vise 
jaws,  and  a  couple  of  %"  nuts  are  about 
all  that  is  necessary.  Saw  the  head  off 
the  bolt  and  put  on  a  handle.  Slip  the 
pipe  on  the  bolt  and  run  one  of  the  nuts 
down  close  to  the  end  of  the  pipe,  leaving  just 
enough  end  play  for  the  bolt  to  turn  easily. 
Put  the  pipe  in  the  vise  and  this  part  is 
ready.  Now  take  a  piece  of  wood,  slightly 
larger  in  dimensions  than  the  middle  tongue 
of  the  core  piece,  and  bore  a  %"  hole  thru 
the  center  lengthwise.  Then  plane  it 
down  taking  care  to  keep  the  sides  as  near 
parallel  to  the  hole  as  possible,  until  it  is 
1/16"  larger  than  the  core  or  15/16"  x 
1  3/16". 

The  spool  is  made  from  good,  stiff  card- 
board. Lay  out  a  piece  as  shown  in  Fig. 
5.  Cut  on  the  (solid)  lines  and  bend  on 
the  (dotted)  lines.  It  is  best  to  form  this 
part  of  the  spool  right  on  the  block  you 
have  just  finished.  The  end  pieces  are 
shown  in  Fig.  6.  Cut  the  hole  in  the  cen- 
ter just  large  enough  to  fit  snugly  over  the 
center  form.  Bend  up  the  short  ends  and 
glue  them  in  place.  Place  the  completed 
spool  on  the  block,  slip  the  block  on  the 
spindle  of  the  winding  apparatus,  lock  it  in 
place  with  a  nut,  and  when  the  glue  is  dry 
you  are  ready  to  wind  the  coils. 

THE  SECONDARY  WINDING. 

The  secondary  winding  is  put  on  first. 
It  consists  of  four  layers  of  No.  18  enam- 
eled magnet  wire  with  a  tap  taken  off  each 
layer.  Punch  a  hole  in  one  end  of  the 
spool,  put  the  end  of  the  wire  thru  about 
4"  and  proceed  to  wind  the  wire  on  evenly 
until  the  first  layer  is  complete.  Cut  the 
wire,  leaving  about  4"  beyond  the  end  of 
the  layer.  Punch  a  hole  in  the  end  of  the 
spool  and  push  the  wire  thru.  Put  the  end 
of  the  wire  remaining  thru  the  same  hole 
and  solder  the  two  together,  just  outside 
the  spool.  Cover  the  layer  of  wire  on  the 
spool  with  a  layer  of  paper  and  wind  on 
the  second  layer,  taking  a  tap  off  at  the 
end  in  the  same  manner  as  before,  and. 
so  on  to  the  end.  Number  each  tap  as  you 
take  them  off  and  cover  the  completed  sec- 
ondary with  several  layers  of  paper,  or, 
better  still,  with  two  layers  of  Empire 
cloth  (oiled  linen). 

THE  PRIMARY. 

The  primary  consists  of  twelve  or  four- 
teen layers  of  No.  28  enameled  or  silk- 
covered  magnet  wire.  Solder  a  piece  of 
No.  18  wire  to  the  end  of  the  No.  28  wire,, 
make  a  full  turn  of  the  No.  18  around  the 
(Continued  on  page  580) 
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A  Mixture  of  Chlorln  and  Hydrogen  Gases, 
If  Sealed  up  In  a  Glass  Bulb,  Will  Combine 
In  Diffused  Light  to  Form  Hydrochloric  Acid 
Gas.  Exposure  to  Direct  Sunlight  or  Burn- 
ing Magnesium  Wire  Ignites  Forcibly  the 
Gas  so  Formed. 

THAT  photographs  are  taken  by  virtue 
of  the  chemical  properties  of  light  is 
a  fact  that  is  familiar  to  everyone, 
and  is  indicated  by  the  very  word  photog- 
raphy. But  there  are  many  other  interest- 
ing examples  of  the  action  of  light  in  pro- 
moting chemical  action  which  have  no 
bearing  on  the  photographic  art.  Under 
the  influence  of  the  actinic  rays  in  sunlight, 
and  the  light  of  magnesium,  the  electric 
lamp,  etc.,  elements  are  made  to  combine 
and  compounds  are  decomposed  into  their 
elements  or  broken  down  into  simpler  and 
more  stable  compounds,  while  certain  of  the 
chemical  elements  are  converted  into  a 
different  form  or  allotropic  modification. 

Octahedral  sulfur  (the  form  in  which 
native  sulfur  crystallizes)  can  be  readily 
dissolved  in  carbon  disulfid.  If  such  a  so- 
lution is  prepared  and  exposed  to  a  beam 
of  very  strong  light  the  clear  liquid  be- 
comes turbid  by  formation  of  insoluble 
white  amorphous  sulfur.  Yellow  phos- 
phorous is  also  altered  by  exposure  to  light. 

If  a  mixture  of  chlorin  and  hydrogen 
gases  is  sealed  up  in  a  glass  bulb  and  ex- 
posed to  diffused  daylight,  the  gases  grad- 
ually combine  to  form  hydrochloric  acid 
gas,  but  the  combination  does  not  take 
place  in  the  dark.  Exposure  to  direct  sun- 
light causes  the  gases  to  combine  at  once 
with  an  explosion  that  shatters  the  bulb. 


By  H.  Jo  Gray 

The  same  effect  is  produced  by  burning  a 
piece  of  magnesium  wire,  as  in  Fig.  1,  the 
experimenter  being  shielded  by  a  suitable 
screen. 

Another  example  of  chemical  synthesis 
brought  about  by  the  action  of  light  is  the 
combination  of  chlorin  and  marsh  gas  (or 
methan)  to  form  methyl  chlorid.  Let  a 
tall  and  wide  glass  tube,  A,  Fig.  2,  be  filled 
with  strong  brine  and  inverted  over  a  ves- 
sel, B,  containing  the  same  solution,  the 
tube  being  supported  with  its  mouth  be- 
neath the  surface  of  the  liquid.  One-third 
of  the  tube  should  be  filled  with  chlorin 
by  bubbling  the  gas  thru  the  brine — in 
which  it  is  much  less  soluble  than  in  pure 
water — and  then  another  third  of  marsh 
gas  introduced  in  the  same  way.  The  tube 
must  not  be  exposed  to  direct  sunlight  or 
the  gases  will  combine  with  explosion  but 
if  left  in  diffused  daylight  for  a  few  hours 
the  liquid  will  be  found  to  have  risen  in  the 
tube  which  now  contains  only  methyl 
chlorid.  The  hydrochloric  acid  produced 
at  the  same  time  will  have  been  absorbed 
by  the  brine,  and  the  resulting  vapor  will 
occupy  only  about  one-third  the  original 
volume. 


The  Combination  of  Chlorin  and  Marsh  Gas 
Under  the  Action  of  Diffused  Light,  Giving 
Methyl  Chlorid,  Which  Explodes  When  Ex- 
posed to  Direct  Sunlight. 


Procure  a  stiff  piece  of  cardboard  about 
1  foot  square  and  insert  a  needle  into  it 
so  as  to  project  from  the  corner  of  the 
cardboard  in  the  fashion  illustrated  here- 
with.   See  Fig.  A. 

The  projecting  point  is  held  on  the  re- 
volving phonograph  disc.  Best  results  will 
be  obtained  if  the  cardboard  reproducer  be 
held  in  the  fingers  where  the  needle 
passes  thru  it.  The  music  is  surprisingly 
clear  and  can  be  heard  at  a  distance  of  30 
feet.  [Ed.  Note:  A  wooden  shingle  gives 
surprisingly  good  results.] 


racers 

By  simply  placing  the  tip  of  an  electric 
light  bulb  (see  Fig.  B)  on  the  disc,  the 
music  can  be  heard  about  1  foot  away. 

Contributed  by  RUSSELL  H.  ANDERS. 


Want  Some  Fun?    Try  One  of  These  Phono- 
graph Reproducers. 


A  SILENT  ALARM  CLOCK. 

About  the  most  gentle  way  in  which  to 
awaken  a  person  is  by  the  rays  of  the 
sun  falling  on  the  sleeper.  This  prin- 
ciple is  incorporated  in  the  silent  alarm 
proposed  herewith.  A  nitrogen  tungsten 
lamp  of  high  wattage  is  mounted  within  a 
reflector  which  is  in  turn  mounted  on  either 
the  headboard  or  footboard  of  the  bed- 
stead in  an  adjustable  manner  so  that  the 
light  rays  may  be  focust  upon  the  pillow. 
This  light  is  controlled  by  a  time-switch  or 
suitable  alarm  clock  arrangement  to  turn 
the  current  on  at  a  predetermined  time; 
the  circuit  should  be  opened  by  a  switch 
located  at  a  point  distant  from  the  bed. 
It  is  also  advised  that  a  good  lens  be  used 
to  increase  the  strength  of  beam  if  neces- 
sary. After  one  is  awakened,  the  flood  of 
light  will  render  the  chance  of  dropping 
off  into  further  slumber  improbable,  and 
you  will  be  persuaded  to  rise  and  "douse 
the  glim." 

Contributed  by  J.  A.  WEAVER. 


The  Glass  Vessel  Contains  Sulfur  Dioxid  Gas. 
A  Strong  Electric  Light  Beam  Is  Focust  on 
It  Thru  the  Lens  Shown,  Causing  a  Mist  to 
Appear  and  Finally  a  Fog  Which  Fills  the 
Bottle.  Removing  the  Light,  the  Fog  Disap- 
pears. 

Examples  of  decomposition  by  light  ac- 
tion are  more  numerous.  Mercurous  oxid 
has  to  be  kept  in  the  dark  if  required  in  a 
laboratory,  because  it  is  gradually  decom- 
posed by  exposure  to  light,  forming  mer- 
curic oxid  and  mercury.  Many  other  me- 
tallic salts  are  similarly  reduced  by  light, 
hence  their  use  in  photography.  Those  of 
silver  and  uranium  are  particularly  sensi- 
tive. Glue  or  gelatine  containing  a  little 
potassium  bichromate  is  rendered  insoluble 
and  leathery  by  exposure  to  light,  a  prop- 
erty that  is  made  use  of  for  rendering  glued 
joints  watertight. 

If  a  large  clear  glass  flask  is  filled  with 
sulfur  dioxid  gas  and  closed  with  a  rubber 
stopper,  a  further  experiment  can  be  made 
if  a  strong  electric  light  is  available.  The 
light  should  be  concentrated  by  means  of 
a  lens,  as  shown  in  Fig.  3,  and  past  thru 
the  flask.  In  a  few  moments  a  mistiness 
will  appear,  and  after  a  short  time  the 
vessel  will  appear  to  be  filled  with  fog. 
This  is  caused  by  the  decomposition  of  sul- 
fur dioxid  into  sulfur  trioxid  and  sulfur. 
Upon  removing  the  strong  light  these  prod- 
ucts will  soon  reunite  to  form  the  original 
and  invisible  sulfur  dioxid. 


First  procure  seven  old  shoe-nails  an  inch 
or  so  long  and  a  piece  of  board.  Drive  six 
of  the  nails  into  the  board  in  the  form  of  a 
circle,  mcn  m  diameter.  In  the  center 
of  this  circle  drive  the  remaining  nail,  leaving 
all  7  nails  protruding  at  least  inch.  Next 
bend  the  six  nails  toward  the  central  one 
until  they  will  clamp  a  miniature  base  lamp. 
Drive  the  center  nail  down  until,  with  the 
bulb  in  the  improvised  clamp,  the  base  will 
just  touch  the  center  nail. 
Contributed  by        E.  C.  PADDOCK. 


Ever   Want   a    Miniature    Receptacle    in  a 
Hurry?    Here's  How  to  Make  One  From  Old 
Shoe-  Nails. 
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LESSON  XV 


IN  the  earlier  lessons  of  this  Course, 
the  subject  of  "thread-cutting"  was 
taken  fully  under  discussion  ;  the  same 
being  applied,  however,  to  threads  cut 
by  means  of  the  lathe  only.  The 
lathe  is  by  no  means  the  only  method  by 
which  threads  can  be  cut,  either  internally 
or  externally.  The  most  common  method 
of  cutting  threads  in  metal  or  any  other 
materials  is  by  the  application  of  taps  and 
dies.  The  latter  being  used  for  cutting 
external  threads,  while  the  former  are  used 
for  cutting  internal  threads. 

There  are  various  types  of  taps  and  dies 
that  can  be  used  for  this  work,  and  these 
depending  upon  the  character  of  the  work 
in  which  the  threads  are  to  be  cut.  The 
most  common  thread  as  obtained  from  a 
tap  are  those  of  the  60  degree  "V"  variety. 
This  type  of  thread  is  the  most  commonly 
used  and  for  this  reason  it  is  recommended 
for  the  novice.  Taps  and  dies  are  most 
easily  procured  and  you  will  find  that  very 
little  effort  is  imposed  upon  the  user  of  the 
tool  in  obtaining  an  accurately  cut  thread. 

There  are  three  principal  types  of  taps, 
namely: — the  taper,  plug  and  bottoming. 
These  three  taps  are  indicated  in  Figure 
1.  The  tapering  tap  being  used  for  starting 
the  thread,  the  plug  tap  being  used  for 
smoothing    the    starting    thread  obtained 


To  Ascertain  the  Pitch  of  the  Thread  on  a 
Bolt  or  Nut,  a  "Thread  Gage"  of  the  Type 
Shown  Here  is   Usually  Employed. 


by  the  taper  type,  and  lastly,  in  finishing  a 
thread,  the  bottoming  tap  is  employed.  The 
latter  tap  is  also  used  in  places  where  the 
depth  of  the  hole  is  limited  and  it  is  de- 
sired to  produce  a  sharp  V-thread  in  said 
hole. 

The  difficulty  encountered  in  attempting 
to  use  the  bottoming  tap  first  is  that  it  is 
difficult  for  the  body  of  the  tap  to  grip  the 
metal.  This  can  be  avoided  by  slightly 
chamfering  the  hole  and  applying  a  sudden 
twist  on  the  tap.  (See  photo  Fig.  3.) 
Should  the  hole  wherein  the  thread  is  to  be 
formed  be  long  enough,  it  is  then  recom- 
mended at  all  times  to  use  at  least  the  plug 
tap  as  a  starter,  and  not  a  bottoming  tap. 

It  is  strongly  urged  at  all  times  when 
using  a  tap  that  plenty  of  oil  shall  be  ap- 
plied to  the  working  surface.  Standard 
commercial  machine  oil  will  serve  the  pur- 
pose. In  brass,  especially  when  tapping 
large  holes,  soluble  oil  should  be  applied. 

Taps  are  usually  held  in  tap  wrenches  as 
indicated  in  Figure  2.  Do  not  use  monkey 
wrenches  or  tools  that  have  an  L-shaped 
handle  in  operating  a  tap.  This  is  an  im- 
portant rule  to  be  remembered,  as  when 
using  the  latter  type  handle  it  is  difficult  to 
start  the  tap  into  the  metal  into  which  the 
thread  is  to  be  cut  at  exact  right-angles  to 
the  tap.  Often  the  tap  is  broken  when 
utilizing  such  a  tool.    It  is  thus  clearly  seen 


Fig.  3. —  Don't  Try  to  Run  a  Tap  in  With  a 
Lop-Sided    motion,   as   by    Using   a  Monkey 
Wrench;  Always  Use  a  Balanced,  Two-Han- 
dle Tap  Holder  as  Here  Shown. 


the  exact  reason  for  using  a  tool  having 
a  T-shaped  handle  is  that  the  applied  force 
to  the  tap  is  uniformly  distributed. 

The  following  may  be  of  assistance  to 
the  novice  as  regards  lubrication  for  differ- 
ent materials  which  are  commonly  used. 
As  previously  mentioned — in  brass  work, 
the  tap  should  be  lubricated  with  soluble  oil 
or  standard  machine  oil.  Same  being  ap- 
plied in  tapping  bronze. 

In  copper  and  aluminum  where  tapping  is 
most  difficult,  it  is  strongly  recommended  to 
use  kerosene  or  turpentine  as  the  lubricant. 


Left — Taper  Tap.    Center — Plug  Tap.  Right 
— Bottoming  Tap. 


In  tapping  these  materials,  it  is  urged  that 
the  tap  be  given  a  to-and-f ro  motion ;  this 
being  necessary  in  order  to  eliminate  any 
possibility  of  causing  the  metal  to  adhere 
to  the  tap  and  thereby  preventing  binding 
of  the  tap.  At  times  it  is  also  recommended 
to  remove  the  tap  from  the  threaded  por- 
tion and  remove  all  of  the  dust  particles 
that  may  be  in  the  metal  and  flooding  the 
same  with  the  above-named  lubricant,  be- 
fore attempting  to  proceed  with  the  tap- 
ping. Tool  and  machine  steel,  especially 
of  the  high  carbon  grade,  require  standard 
machine  oil  as  a  lubricant  while  tapping. 

The  following  materials  do  not  require 
any  lubricant  for  tapping:  fiber,  bone, 
bakelite,  formica,  hard  rubber  and  cast 
iron. 

Miscellaneous  Notes   on  Tapping, 

All  threading  of  machine  parts  and  cast- 
ings is  not  done  by  means  of  the  standard 
tap  wrench  by  hand,  but  in  some  cases  the 
threading  is  done  in  a  drill  press  or  in  a 
lathe.  In  machine  shop  practise  large  holes 
often  have  to  be  tapt  measuring  two  inches 
or  more  in  diameter.  It  is  manifestly  im- 
possible, or  at  least  impractical,  to  attempt 
to  tap  such  a  hole  by  hand,  altho  it  is  some- 
times done  in  an  emergency.  For  such  a 
job,  the  first  point  to  be  watched  should  be 
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Three  Common  Forms  of  Tap  Wrench  Used 
in  Machine  Shop  Practise. 


to  get  the  tap  firmly  over  the  opening,  the 
edge  of  the  hole  being  eased  off  a  little  with 
a  file  if  necessary  to  start  the  tap.  It  is  a 
common  trick  in  tapping  holes  such  as  this 
to  place  the  part  or  casting  on  the  table  of 
a  large  drill  press  and  center  it  so  that  the 
spindle  of  the  press  comes  directly  over 
the  hole  to  be  threaded.  The  tap  is  then 
placed  in  a  position  over  the  hole  and  the 
spindle  either  fitted  with  a  chuck  to  hold 
the  tap,  or  in  some  cases  the  spindle  simply 
carries  a  tapered  center  which  presses 
against  the  center  hole  in  the  end  of  the 
tap.  By  throwing  in  the  back-gear  of  the 
drill  press,  any  pressure  desired  can  be  ob- 
tained on  the  tap  and  under  these  condi- 
tions the  tap  is  threaded  into  the  material 
by  turning  it  slowly  with  a  large  wrench ; 
in  the  case  where  the  person  doing  the 
tapping  is  sufficiently  skilled  the  tap  can 
be  held  in  the  drill  press  chuck,  and  by 
throwing  in  the  compound  back-gear  so  as 
to  cause  the  spindle  and  tap  to  just  barely 
turn,  the  hole  is  thus  tapt  out.  By  throw- 
ing the  reverse  lever  on  the  drill  press,  the 
tap  can  be  backed  out  when  the  tap  has 
been  threaded  thru  the  hole  a  sufficient  dis- 
tance.   The  "feed"  is  worked  by  hand. 

Many  small  parts  and  castings,  etc.,  are 
easily   and  accurately   tapt   in   the  lathe. 
(Continued  from  page  579) 
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This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


MARCHING  LIGHT  FOR 
MUSICIANS. 

Herewith  is  a  sketch  of  a  Novel  Mu- 
sicians' Light  for  musicians  when  march- 


An  Electric  Light  of  Many  Uses — Here  Shown  Lighting  up  the 
Bandsman's  Music. 

ing  at  night.  I  have  used  one  for  some 
time  and  find  it  very  satisfactory.  The  de- 
scription follows : 

The  box  is  made  of  a  cigar  box  or  other 
light  wood,  of  a  size  to  accommodate  two 
flashlight  batteries  of  the  type  you  desire 
to  use,  and  may  be  provided  with  a  hinged 
cover  to  facilitate  replacing  the  batteries. 
One  end  of  the  box  is  provided  with  a 
small  lever  switch  for  opening  and  clos- 
ing the  circuit.  The  other  end  is  equipt 
with  two  spring  clips  taken  from  old  bat- 
teries. 

Secure  a  piece  of  brass  and  bend  it  in  a 
semi-circle  with  a  projection  on  one  side 
to  be  fastened  to  the  wooden  clothes  pin 
as  shown  in  the  sketch.  A  lamp  socket 
from  an  old  flashlight  is  placed  thru  a  hole 
made  in  the  top  of  the  shade  and  soldered. 
Over  this  is  placed  a  flat  bent  spring,  se- 
cured to  the  clothes  pin  with  small  wood 
screws,  and  close  enough  to  the  socket  as  to 
make  a  firm  contact  with  the  lamp  when 
screwed  into  the  socket. 

The  flexible  cords  should  be  of  sufficient 
length  to  reach  from  a  convenient  pocket, 
in  which  the  batteries  will  be  carried,  to  the 
music  lyre  on  the  instrument. 

The  batteries  are  connected  in  multiple 
or  parallel  to  give  longer  ampere-hour 
capacity. 

Contributed  by  A.  L.  AVERY. 


OZONE  AND  ULTRA-VIOLET  RAYS 
FOR  PURIFYING  THE  AIR. 

The  many  uses  for  ozonized  air  makes  its 
production  in  quantity  of  growing  impor- 
tance, and  apparatus  suit- 
able for  such  work  is  of 
increasing  interest.  A  con- 
venient design  for  appa- 
ratus of  this  nature  is 
shown  herewith  and  con- 
sists essentially  of  glass 
plates,  covered  with  pow- 
dered iron,  and  fixt  alter- 
nately to  the  top  and  bot- 
tom of  a  suitable  recep- 
tacle. To  make  the  iron 
adhere  properly  it  may  be 
mixed  with  shellac  and 
applied  in  a  thin  layer. 
The  glass  plates  come  into 
contact  with  copper  con- 
ductors both  at  the  top 
and  bottom  of  the  recep- 
tacle, and  a  brush  dis- 
charge of  electricity  will 
take  place  between  the 
two  sets  when  the  con- 
ductors are  connected  with 
the  secondary  of  a  spark 
coil  or  transformer,  giv- 
ing at  least  _  6,000  to  7,000 
volts.  Air  is  forced  thru 
the  receptacle  by  means  of 
a  blower,  and  the  air  cur- 
rents will  take  a  zigzag 
course  around  the  ends  of 
the  plates,  thus  coming 
into  intimate  contact  with 
the  discharging  current. 

Contributed  by 
HAROLD  C.  RIDGELY. 


AN  ODD  "SPARK"  PHOTO. 

The  accompanying  photograph  represents 
a  spark  picture  which  can  be  easily  dupli- 
cated with  interesting  results  by  any  elec- 
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Thrs  Odd  "Spark"  Photo  Was  Made  by  One 
of  Our  New  Zealand  Readers.  It  Represents 
a  New  Zealand  "Highlander"  and  Was  Ob- 
tained by  Passing  a  Spark  From  an  Electro 
Thru   a    Photo   Plate,   to   a  Tin-Foil  Sheet. 

trical  experimenter  who  possesses  a  small 
spark  coil,  or  static  machine  and  Ley  den  jar. 
This  picture  which  was  contributed  by  Mr. 
C.  J.  Forrest  of  Blenheim,  N.  Z.,  shows  a 
"New  Zealand  Highlander"  in  full  regalia, 
and  was  taken  in  the  following  manner : 

The  odd  results  shown  were  obtained  by 
placing  an  old  postcard  block  (printing 
block)  on  the  film  side  of  a  photographic 
plate,  and  then  placing  a  piece  of  metal 
underneath  the  plate.  The  metal  block 
bearing  the  image  was  connected  to  the 
outside  coating  of  one  Leyden  jar  on  a 
small  static  machine,  while  the  piece  of 
metal  below  the  photograph  plate  was  con- 
nected to  the  outside  coat  of  the  other  Ley- 
den jar  on  the  machine.  The  handle  of  the 
static  machine  was  then  turned  and  a  spark 
allowed  to  jump  between  the  discharging 
knobs.  The  photo  plate  was  then  developed 
in  the  usual  manner  with  the  results  here 
shown. 


Home-Made  Ozone  and  Ultra-Violet 
Generator  for  Purifying  the  Air. 


Ray 


HASTENING  ACTION  OF  NITRIC 
ACID  ON  COPPER. 

To  hasten  the  action  of  nitric  acid  on 
copper,  drop  a  minute  amount  of  sodium 
carbonate  in  the  acid.  This  is  especially 
good  when  the  acid  is  too  weak  to  readily 
decompose  the  copper. 

Contributed  by  BENSON  FREEMAN. 


538 


ELECTRICAL  EXPERIMENTER 


October,  1919 


LABORATORY  HOT  WATER 
SUPPLY. 
By  H.  J.  Gray. 

A  supply  of  hot  water  is  a  great  con- 
venience in  the  laboratory  or  workshop, 
and  while  a  tin  kettle  and  a  gas  ring  will 
serve  very  well  as  a  makeshift,  it  is  not  a 
difficult  matter  to  fit  up  a  more  service- 
able installation.  The  arrangement  illus- 
trated was  constructed  by  the  writer  for 


Distilled  Hot  Water  Any  Time  You  Want  It. 
It's  Easy  With  This  Laboratory  Hot  Water 
Heater,  Which   Anyone  Can   Make  With  a 
Little  Ingenuity. 


use  in  a  small  private  laboratory.  The 
water  is  heated  in  a  large  oil  can,  A,  which 
should  be  the  largest  obtainable.  Near  the 
bottom  a  brass  T  gas-pipe  fitting,  B,  is 
soldered  into  a  hole  made  to  receive  it.  A 
small  brass  tap,  C,  is  screwed  into  the  lower 
arm  of  the  T,  while  the  other  supports  a 
length  of  glass  tube,  D,  the  other  end  of 
which  is  fitted  into  a  brass  elbow  joint,  E, 
near  the  top  of  the  can.  The  glass  tube 
forms  a  gage  to  indicate  the  depth  of 
water  within  the  can.  It  can  be  fixt  like 
the  water  gage  in  a  model  boiler.  In  fact, 
instead  of  using  gas  fittings  the  necessary 
parts  may  be  obtained  from  a  dealer  in 
model  engineers'  sundries  if  preferred. 
The  gas  fittings  with  a  glass  tube  fixt  by 
means  of  leather  packing,  with  a  piece  of 
thick  indiarubber  tube  to  cover  the  joint 
outside,  make  a  good  substitute  for  a  time. 
The  can  is  supported  on  a  strong  iron  stand 
with  a  piece  of  asbestos  millboard,  F,  be- 
neath it  to  protect  the  bottom  from  the 
flare  of  a  Bunsen  burner,  G,  used  as  a 
source  of  heat. 

In  order  to  utilize  the  escaping  steam  a 
condenser  was  fitted  to  the  side,  as  shown. 
This  consists  of  a  bent  glass  tube,  H,  pass- 
ing thru  a  hole  made  in  a  sound  cork 
closing  the  mouth  of  the  oil  can,  so  as  to 
just  reach  inside.  The  lower  part  of  this 
tube  is  cooled  by  water  circulating  thru  a 
wider  tube,  J,  which  has  a  waxed  cork  at 
both  ends  and  two  side  tubes,  K  K.  Cold 
water  enters  thru  the  lower  side  tube  and 


escapes  from  the  upper  one,  indiarubber 
tubes  being  used  to  make  the  necessary 
connection  with  a  full  pail  placed  above  the 
condenser  and  an  empty  one  on  the  floor. 
The  boiler  may  be  filled  by  siphon  action 
so  as  not  to  disturb  the  condenser  fittings 
by  removing  the  cork.  Simply  connect  an 
indiarubber  tube  to  the  tap,  drop  the  other 
end  in  a  pail  of  water  standing  at  a  higher 
level,  and  suck  a  little  air  out  from  the 
end  of  the  condenser  tube  to  start  the 
siphon.  The  water  which  falls  from  the 
end  of  the  condenser  tube  is  preserved  as 
distilled  water — always  a  useful  thing  to 
have  in  a  laboratory.  Of  course  the  longer 
the  water  is  allowed  to  boil  the  greater  the 
quantity  of  distilled  water  formed. 

WAX  THE  CORKS — IT  PAYS. 

Corks  can  be  made  quite  air-  and  water- 
tight by  dipping  for  a  second  or  two  in 
melted  paraffin  wax  heated  in  a  tin  over 
a  spirit  lamp.  The  wax  should  not  be 
made  too  hot  or  it  swells  the  corks  un- 
pleasantly and  also  becomes  deteriorated. 

When  chemicals  are  put  away  for  a  con- 
siderable time,  and  in  cases  in  which  tney 
are  liable  to  deteriorate  by  contact  with 
the  air  a  seal  of  paraffin  wax  will  form 
a  simple  and  efficient  safeguard.  Keep  the 
wax  in  a  shallow  tin — the  lid  of  a  black- 
ing tin  will  do  very  nicely  when  cleaned — 
and  melt  by  gently  heating  over  a  spirit 
lamp.  Cut  the  cork  flush  with  the  top  of 
the  bottle  and  dip  momentarily  into  the 
molten  wax.  The  writer  has  stored  even 
very  deliquescent  substances  for  many 
months  in  this  way  without  a  trace  of 
moisture  appearing 

PEROXID  FOR  ACETYLENE  LAMPS 

A  little  peroxid  of  hydrogen — the  stuff 
ladies  use  for  making  the  hair  golden — 
works  wonders  in  an  acetylene  lamp.  About 
a  teaspoonful  added  to  the  water  in  the 
generator  causes  a  marked  increase  in  the 
brilliance  of  the  light,  and  is  in  no  way 
detrimental  to  the  metal  parts  of  the  appar- 
atus. 

SAWING  BOLTS  AND  SCREWS. 

It  is  sometimes  necessary  to  trim  the  end 
of  a  bolt,  or  to  remove  a  portion  in  order 
to  shorten  it.  In  such  cases  it  is  a  good 
plan  to  keep  a  nut  some  distance  up  the 
bolt,  finally  running  it  off  to  remove  any 
burr  left  by  the  saw.  Otherwise  there  is 
usually  some  difficulty  in  starting  a  new 
nut,  and  the  threads  may  sustain  permanent 
injury  as  a  result  of  the  attempt  to  force 
a  nut  over  the  end. 

SHOT  FOR  CLEANING  BOTTLES. 

A  method  of  removing  obstinate  stains 
from  bottles  that  is  often  recommended  is 
to  pour  in  some  water  and  small  shot  and 
shake  until  the  bottle  is  clean.  This,  it  is 
true,  removes  the  dirt,  but  it  generally 
leaves  behind  some  streaks  and  particles 
of  lead  adhering  to  the  glass  which  can 
be  distinctly  seen  in  a  good  light.  For 
chemical  and  photographic  purposes  the 
lead  is  as  bad  or  worse  than  the  dirt,  and 
must  be  completely  removed  before  the 
bottle  is  used  for  storing  solutions.  A  lit- 
tle nitric  acid  should  be  kept  for  this  pur- 
pose, diluted  with  an  equal  bulk  of  water. 
A  good  rinse  with  the  acid  will  dissolve 
all  traces  of  lead,  after  which  the  bottle 
can  be  washed  in  the  ordinary  way.  The 
acid  may  be  used  repeatedly. 


A  HANDY  LABORATORY  WASH- 
BOTTLE 

The  continuous  flow  wash-bottle  shown 
in  the  accompanying  sketch  will  be  readily 
appreciated  by  those  who  have  used  the  old 
type  wash-bottle  requiring  constant  blow- 
ing. It  is  simple  and  effective  and  should 
be  a  valuable  asset  to  every  laboratory.  It 
is  composed  of  a  flask,  stopper  and  three 


D 


We  Have  Seen  Many  Types  of  Laboratory 
Wash  Bottles,  But  This  Is  an  Ideal  One — 
Simple  to  Use  and  Easily  Made. 


tubes,  B,  D  and  A ;  B  being  the  outlet,  D 
for  releasing  the  pressure  and  A  for  blow- 
ing. Slipt  over  the  lower  end  of  tube,  A, 
is  a  short  section  of  the  rubber  tubing  with 
a  small  stopper  inserted  at  the  free  end.  A 
slit  is  then  cut  into  the  rubber  tubing,  as 
shown  at  C.  This  has"  the  effect  of  a  check 
valve,  allowing  air  to  pass  thru  the  slit  C, 
in  only  one  direction,  that  being  into  the 
bottle. 

In  operating,  the  flask  is  held  in  the  right 
hand  with  the  outlet  tube  between  the  index 
and  second  fingers  and  the  thumb  over  the 
tube  D.  It  is  then  ready  for  blowing,  which 
is  done  in  the  regular  way  thru  the  tube  A. 
The  air  passes  thru  the  valve,  thereby  set- 
ting up  a  pressure  in  the  bottle  which 
causes  the  emission  of  water  from  the  out- 
let. The  flow  from  the  bottle  will  then 
continue  until  the  pressure  is  relieved  by 
the  displacement  of  the  water.  As  it  is 
possible  to  create  approximately  2  pounds 
pressure  in  one  blow,  considerable  water  is 
ejected  before  the  pressure  is  exhausted 
and  the  flow  stops.  Should  it  be  necessary 
to  stop  the  flow  instantly,  or  before  it  would 
do  so  by  itself  remove  the  thumb  from  the 
tube  D. 

Contributed  by  RUDOLPH  C.  LANG. 


NON-FERROUS  MAGNETIC 
ALLOY. 

Though  manganese  itself  is  only  feebly 
magnetic,  while  copper  and  aluminium  are 
destitute  of  magnetic  properties,  an  alloy 
of  these  three  metals  is  found  to  possess 
magnetic  properties  comparable  with  those 
of  cast  iron.  The  alloy  in  question  con- 
tains 60  per  cent  copper,  26  per  cent  man- 
ganese, and  14  per  cent  aluminium. 

Contributed  by  H.  J.  GRAY. 
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IN  a  general  way  it  is  known  that  dur- 
ing the  war  a  method  was  found  to 
communicate  with  a  submerged  sub- 
marine from  shore  or  sea.  How  this 
is  done  and  how  it  came  to  be  discov- 
ered that  it  could  be  done  not  until  now  has 
been  made  public.  Like  a  good  many  other 
revelations  it  came  when  the  researchers 
were  at  work  on  another  problem. 

The  scientists  of 
the  radio  section  of 
the  Bureau  of  Stan- 
dards stumbled  on 
the  secret  and  the 
lucky  ones  to  sus- 
pect it  were  two 
young  assistants  not 
long  out  of  high 
school.  Their  ex- 
periments and  the 
development  of 
what  is  known  as 
the  "loop  aerial"  for 
submarine  radio 
communication  by 
the  bureau,  resulted 
in  a  device  so  sim- 
ple and  perfect,  and 
producing  such  won- 
derful' results,  that 
the  navy  has  adopted 
it  and  is  equipping 
all  its  undersea  craft 
with  this  style  of 
loop. 

In  the  fall  of  1917 
a  series  of  experi- 
ments was  under- 
taken by  the  bureau 
to  develop  an  appa- 
ratus for  the  detec- 
tion of  enemy  sub- 
mersibles.  Mr.  J. 
A.  Willoughby  and 
Mr.  P.  D.  Lowell 
were  engaged  in  the 
work.  They  had  a 
notion  that  a  closed 

"loop"  or  rubber  encased  coil  of  wire  of- 
fered the  best  chances  for  success.  They 
made  one  and  threw  it  one  night  into  a  tank 
of  fresh  water  on  the  grounds  of  the  bu- 
reau near  Chevy  Chase,  Md.,  a  suburb  of 
Washington.  To  their  delight  they  re- 
ceived a  signal  from  the  big  radio  station  at 
Arlington.  The  next  night  they  submerged 
the  coil  in  the  tidal  basin  of  the  Potomac 
near  the  new  Navy  Building.  Again  the 
signal  came  with  no  difference  in  strength 
whether  the  loop  or  coil  was  suspended  in 
air  or  sunk  in  the  river. 

DISCOVERY  OF  THE  "LOOP'S"  EFFICIENCY. 

The  significance  of  this  discovery  struck 
both  young  men.  Here  was  a  way  pos- 
sibly to  detect  the  presence  of  enemy  sub- 
marines, but  surely  to  talk  with  our  own, 
which  was  equally  important,  had  been 
thought  impossible.   This  was  in  November. 

In  December  improvements  in  the  sub- 
merged coil  brought  the  reception  of  sig- 
nals from  Lyons,  France ;  Paris  and  San 
Diego,  Cal.  By  March  last  year  excellent 
signals  were  received  on  a  single  turn  coil 
150  feet  long  by  sixty  feet  high  having  a 
wave  length  range  of  100  meters  to  15,000 
meters.    Experiments  continued. 


In  April  Mr.  Willoughby  discust  with 
Lieutenant  Commander  H.  P.  St.  Clair,  of 
the  Radio  Division  of  the  Navy,  the  use  of 
"loops"  on  submarines  for  both  transmis- 
sion and  reception  under  water.  Both  he 
and  Mr.  Lowell  were  sent  to  New  London 
to  work  under  Commander  McDowell  in 
charge  of  the  base  to  install  the  apparatus 
for  a  try  out  on  submarine  D-l.    It  is  a 


Equipping  U.  S.  Submarines  with  New  Under-water  Radio  Antenna.   The  Antenna  Comprises 
the  Single,  Heavily  Insulated  Wire  Passing  from  Bow  to  Stern,  Over  the  Conning  Tower. 
Messages  Have  Been  Received  6,000  Miles  When  the  Loop  Was  Submerged  S  Feet. 

simple  contrivance,  the  metal  frame  of  the 
submarine  itself  being  a  part  of  it,  this 
being  used  as  a  "ground"  just  as  the  earth 
is  used  in  land  telegraphy.  The  circuit  is 
thus  made  complete.    As  finally  perfected 
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Transmitter.  By  W.  H.  Priess 


the  loop  consists  of  two  insulated  wires 
grounded  at  the  extreme  ends  of  the  hull 
carried  over  suitable  supports  to  the  con- 
ning tower  and  thence  thru  "radio-lead-ins" 
down  into  the  boat  to  the  receiving  and 
sending  apparatus. 

SUBMARINE  USED  AS  "GROUND." 

A  new  type  of  loop  was  tried  on  the  U. 

S.  S.  G-3,  in  which 
the  lead-in  wires 
were  brought  in 
from  the  upper  side 
of  the  "loop"  in- 
stead of  the  lower 
and  the  entire  loop 
was  insulated  from 
the  hull.  Better,  but 
not  satisfactory,  re- 
sults were  obtained. 
Up  to  this  time  the 
frame  of  the  boat 
had  not  been  used 
as  a  "ground." 

The  lower  side  of 
the  "loop"  was  re- 
moved and  the  ends 
of  the  wire  fastened 
to  the  bow  and 
stern.  The  top  of 
the  "loop"  was  sub- 
merged eight  feet ; 
signals  from  Nauen, 
Germany,  zvere 
clearly  heard.  Very 
sharp  indications  of 
direction  were  ob- 
tained when  under 
water  or  on  top  of 
it.  And  soon  other 
stations  were  heard, 
including  Carnar- 
von, England, 
Rome,  Italy,  and 
various  merchant 
vessels.  Later  ex- 
periments showed 
that  communica- 
tions can  be  carried  on  at  sea  under  all 
conditions  more  efficiently  with  the  closed 
"loop"  aerial  than  with  the  ordinary  ele- 
vated antenna. 

To  receive  short  wave  lengths  the  loop 
must  be  near  the  surface  of  the  water, 
whereas  a  wave  length  of  10,000  meters 
can  be  received  at  a  depth  of  twenty-one 
feet.  Still  longer  lengths  can  be  heard  at 
greater  depths. 

TRANSMISSION  UNDER  WATER. 

Signals  can  be  transmitted  from  the  loop 
to  a  distance  of  ten  or  twelve  miles  when 
the  submarine  is  completely  submerged,  the 
maximum  distance  being  obtained  when  the 
top  of  the  "loop"  is  practically  at  the  sur- 
face. The  distance  decreases  to  two  or 
three  miles  when  the  loop  is  eight  or  nine 
feet  below  the  surface.  Submergence  of 
the  boat  during  the  reception  of  or  trans- 
mission of  a  message  does  not  alter  the 
wave  length.  If  the  maximum  depth  for 
the  wave  length  being  used  is  exceeded, 
communication  is  then  interrupted. 

The  report  of  the  Bureau  of  Steam  En- 
gineering of  the  Navy  Department  in  its 
summary  of  underwater  radio  experiments 
says  :— 

{Continued  on  page  560) 
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The  accompanying  pen  and  ink  sketch 
by  our  friend,  Emerson  Easterling,  sure 
does  bring  back  the  golden  memories  of 
the  good  old  "Amateur  Radio"  days.  Just 
imagine,  friends  and  fellow  citizens,  what 
a  wonderful  mental  exhilaration  it  is  to  slip 
on  the  "cans"  and  hear  the  wireless  tele- 
phone hum  the  strains  of  the  Hawaiian  uku- 
lele, as  played  by  the  natives  on  the  moon- 


ulele 

the  Hula  Hula  to  the  tantalizing  strains 
of  the  Hawaiian  Elite  orchestra.  All  this 
and  more  does  the  wireless  amateur  enjoy 
at  some  time  in  his  glorious  and  educa- 
tional career,  but  if  Secretary  of  the  Navy 
Daniels  has  his  way  there  "ain't  agoin'  to 
be  no  sech  animal"  as  a  Radio  Amateur 
from  Portland,  Maine,  to  the  "Barbary 
Coast."     No  siree.     In   onion — we  mean 


The  "Radio-Bug"  Has  it  on  All  of  Us — He  May  Put  on  the  "Cans"  and   Listen  to  the 
Ukuleles  Strumming  Gaily  in  Far-off  Hawaii,  and   With   a   Little   Imagination — Well  Say, 
Who  Couldn't  See  the  "Hula  Hula"  Maidens  Dancing  in  All  Their  Native  Charm? 

"union,"  there  is  strength.  So  get  together, 
fellow  Radio-bugs,  and  think  up  all  the 
good  arguments  and  good  deeds  you  can 
about  Amateur  Radiodom.  Talk  about  it 
at  your  radio  club  meetings. 


lit  beach  of  far-away  Wakakai.  Oh  boy ! 
that  sure  is  the  life,  and  it  doesn't  require 
any  excessive  strain  of  the  mental  fibres 
of  your  cerebrum  and  cerebellum  to  pic- 
ture the   fair   Hawaiian  maidens  dancing 


Radiophone  Helmet 


Photo  Underwood  &  Underwood 
The  Radio  Telephone  Apparatus  Worn  by  an  Air- 
plane Pilot  in  the  Recent  Successful  Experiments 
With  This  Wonderful  Voice-Transmitting  Wireless. 


Recently  Secretary  of  the  Navy 
Daniels  spoke  by  wireless  telephone 
with  a  naval  seaplane  in  flight,  150 
miles  away  from  Washington, 
where  the  apparatus  was  located 
which  Secretary  Daniels  used  in 
talking  to  the  plane. 

The  accompanying  photograph 
shows  the  interesting  radio  tele- 
phone receiving  helmet  used  by 
aviators,  and  which  effectively  cuts 
out  all  extraneous  sounds  and 
noises,  including  that  from  the  air- 
plane engine.  These  helmets  are 
made  of  rubber  and  leather,  and  the 
telephone  receivers  are  mounted  in 
the  best  quality  sponge  rubber  in 
such  a  way  as  to  effectually  prevent 
the  transmission  of  sound,  even 
thru  the  bones  of  the  head. 

The  wireless  telephone  conversa- 
tion held  with  Ensign  Harry  Saden- 
water,  while  flying  at  a  distance  of 
150  miles  from  Washintgon,  when 
Secretary  Daniels  asked  him  via 
radio  what  kind  of  a  flight  he  was 
having,  constituted  a  new  record 
in  the  field  of  Airplane  Radio-tele- 
phony. 

The  microphone  is  of  a  new  type 
and  is  open  back  and  front,  so 
that  the  air  waves  in  front  are 
balanced  by  those  in  the  back.  The 
engine  noises  are  thus  nullified  and 
only  the  voice  air  waves  are  effec- 
tive in  vibrating  the  diafram  of  the 
microphone. 


A  FOOL  THERE  WAS. 

(With  apologies  to  Kipling) 

A FOOL  there  was,  who  a  wireless 
made, 
Even  as  you  and  I. 
Two  coils  of  wire  together  he  laid, 
With  the  bill  at  the  junk  shop  still 
unpaid, 

Tho  he  called  his  father's  purse  to  his  aid, 
Even  as  you  and  I. 

Oh,  the  years  he'd  waste  and  the  tears  he'd 
waste, 

And  the  work  of  his  head  and  hand 
Belong  to  the  science  he  did  not  know, 
And  now  we  know  that  he  never  will  know, 

And  never  will  understand. 

A  Fool  there  was  and  his  coin  he  spent, 

Even  as  you  and  I. 
The  money  that  should  have  gone  for  rent 
He  paid  for  receivers,  for  he  was  bent 
To  pull  from  the  skies  a  radio  sent 

Even  as  you  and  I. 

Oh !  the  news  he'd  get,  and  the  use  he'd  get 

From  this  instrument  he  had  planned; 
But  his  scheme  didn't  work,  he  didn't  know 
why, 

And  now  we  know  he  never  knew  why, 

And  never  did  understand. 
He  sent  a  wave  as  broad  as  a  car 

Even  as  you  and  I, 
Which  even  Fessenden  couldn't  bar, 
His  coil  was  large  and  the  spark  went  far, 
And  mixed  with  a  message  for  N.A.R., 

Even  as  you  and  I. 

And  it  wasn't  the  kale,  and  it  wasn't  the  jail 
That  filled  his  soul  with  despair, 

But  'twas  the  losing  the  set 

That  he'd  famished  to  get, 

For  he'd  violated  the  "laws  of  the  air." 
By- 

Osborne  Anderson, 
Ernest  A.  Innes. 


HOW  RADIO  IN  THE  CLOUDS 
FOILED  THE  GERMANS. 

Sounds  real  mystical,  doesn't  it,  radio  in 
the  clouds?  And  it  proved  just  as  mystical 
as  it  sounds  for  a  long,  long  time  to  many 
hapless  German  aviators,  and  other  wearers 
of  the  ex-Kaiser's  iron  cross.  Airplane 
radio  among  the  clouds  was  finally  worked 
out  into  a  regular  melodrama  by  the  Yankee 
wireless  experts  and  fliers  in  France.  It 
usually  required  two  Allied  airplanes  at 
least  to  play  this  game,  and  the  villain  Hun 
aviator  was  invariably  brought  to  justice 
sooner  or  later,  once  the  stage  had  been  set. 

The  setting  was  arranged  in  the  follow- 
ing manner :  An  Allied  aviator  would  rise 
from  the  ground  and  fly  toward  the  rear  of 
his  own  lines,  so  as  to  secretly  gain  a  high 
altitude,  and  he  would  then  return  toward 
the  front,  flying  so  high  as  to  be  almost 
invisible.  Presently  another  Allied  flier 
would  join  him.  Then  the  trap  would  be 
set  for  the  German  flier,  or  fliers.  One  of 
the  planes  would  rise  above  the  clouds  and 
hover  in  a  certain  locality,  out  of  sight, 
while  the  other  plane  would  remain  fully 
exposed,  and  in  some  cases  even  drop  to  a 
lower  altitude  so  as  to  be  more  visible  to 
the  enemy.  It  would  not  be  long  before 
a  German  flier  would  be  seen  sneaking  up 
in  an  effort  to  surprise  the  Yank.  But  here 
is  where  modern  science,  in  the  role  of 
wireless  telephony,  which  was  so  wonder- 
fully developed  by  the  American  Signal 
Corps  during  the  war,  is  to  step  in.  The 
aviator  watching  for  the  German  signals 
his  approach  and  his  position  to  his  fellow- 
aviator  hiding  above  or  in  the  clouds,  by  a 
wireless  telephone  message.  At_  the  critical 
moment  the  final  information  is  given  by 
radiophone  to  the  hidden  flier,  and  he 
pounces  out  of  the  clouds  on  the  German, 
who  often  leads  him  a  merry  chase,  but  our 
second  flier  who  had  been  on  the  watch 
joined  in,  so  that  "it  was  a  case  of  two  to 
one.  Sometimes  there  were  several  German 
planes,  and  then  it  often  happened  that  two 
or  three  Allied  fliers  had  to  battle  with  an 
equal,  or  even  double  and  triple  number. 


October,  1919 


ELECTRICAL  EXPERIMENTER 


543 


II  EH 

By  EDWARD  RICE  BOYILE 


THE  day  is  not  far  distant  when  all 
airplanes  used  in  long  distance 
flights  will  be  required  to  carry 
standard  wireless  equipment,  permit- 
ting of  communication  over  dis- 
tances equal,  if  not  greater,  than  the  ranges 
of  sets  required  on  passenger  steamship 
liners.  The  reason  is  obvious.  An  airplane 
in  distress  is  far  more  helpless  than  a  ship 
and  in  case  of  forced  landing,  relief  is 
almost  always  an  immediate  necessity. 


Former  Radio  Officer,  Air  Service,  U.S.A. 

by  a  weighted  "fish."  Thus  the  metallic 
parts  of  the  airplane  form  the  counterpoise 
and  as  the  trailing  wire  swings  backward 
in  a  characteristic  curve  the  major  electro- 
static field  is  projected  downward  ahead  of 
the  airplane  at  about  45  degrees. 

This  gives  a  directional  effect  directly 
ahead  of  the  airplane.  Signals  behind  the 
plane  or  to  the  side  of  the  lateral  axis  are 
greatly  weakened.  Even  when  the  plane 
banks  on  a  turn,  the  signals  ahead  die  down 


all  dimension  of  the  airplane  in  any  case. 

Fixt  wire  antennae  on  airplanes  have 
never  attained  results  commensurate  to 
their  cost  in  installation  and  in  reduced 
flying  efficiency;  for  every  wire  that  is  thus 
exposed  to  the  air  means  increased  head 
resistance  and  a  few  wires  can  multiply 
head  resistance  to  a  very  serious  extent. 

One  design  of  fixt  wire  antenna  which 
was  used  in  the  army  combined  the  fixt 
type  with  the  trailing  type.    (See  Fig.  2.) 


f/ow  the  troves  ore 
•transferred ft?  groc/nd^ 


lop  Wing  Vieir  oer/o/s  Ia2  fs  &■>  omitted ) 
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Aerial  N!Z\    \(  )  Aerial  mi 

'     w  ^-t-Oirectian  effects 
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Fig.  1 — This  Illustrates  the  Simple  Trailing  Type  of  Airplane  Radio  Antenna,  Used  to  a  Great  Extent  During  the  War.  It  Can  Be  Ree 
Up  Quickly  But  Possesses  Several  Disadvantages.  Fig.  2 — A  "W"  Type,  Combined  Fixt  and  Trailing  Radio  Antenna,  Successfully  Us 
for  Inter-plane  Communication.    Top  View.    Fig.  3 — Radio  Antenna  Rig-up  Proposed  By  the  Author,  for  Double  Fuselage  Biplane. 

Quadruple  Antenna  and  Its  Directional  Effects  Are  Clearly  Illustrated. 


led 
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Even  in  cross-country  flying  a  good  radio 
outfit  is  a  necessity  in  holding  a  true  course 
and  in  signaling  ahead  for  special  parts  or 
supplies  to  save  time  at  intermediate  land- 
ing points  en  route. 

The  requirements  for  a  reliable  radio 
apparatus  on  airplanes  bring  up  certain 
problems  which  are  still  unsolved  and  sub- 
ject to  considerable  experiment  at  this  date, 
when  American  ingenuity  has  been  able  to 
advertise  its  achievements  in  airplane  radio. 
These  intensive  problems  will  attract  the 
highest  radio  engineering  skill  in  their  solu- 
tion. 

The  problems  may  be  considered  as : 

1.  Directional  control  of  transmitted 
signals. 

2.  Wave  length  adjustment  of  incoming 
and  outgoing  signals. 

3.  Transmitting  ranges  and  sensitivity 
of  receiving  apparatus. 

Under  the  first  item,  that  of  directional 
control,  the  engineer  faces  a  very  difficult 
task.  The  design  of  the  aerial  has  always 
been  the  critical  factor  in  directional  con- 
trol, and  it  is  greatly  limited  by  the  facilities 
which  an  airplane  offers  for  setting  up  the 
antenna. 

The  most  effective  control  has  been 
secured  by  the  single  trailing  wire  antenna. 
(See  Fig.  1.) 

A  length  of  about  300  feet  of  wire  is 
allowed  to  swing  in  the  air  held  down  partly 


rapidly.  Hence  to  transmit  in  any  given 
direction  the  plane  must  be  pointed  in  the 
direction  of  the  receiving  station  and  to 
find  that  direction  by  compass  is  not  as  easy 
as  it  seems. 

Furthermore,  an  airplane  might  have  to 
reverse  its  direction  every  time  it  desired 
to  communicate  with  a  given  station,  and 
on  long  flights  this  lack  of  control  would 
be  extremely  inefficient,  in  view  of  the  fuel 
thus  lost  and  the  time  consumed. 

In  land  radio  for  long  distance  transmis- 
sion the  towers  supporting  the  aerial  are 
built  for  a  given  directional  effect.  Where 
non-directional  effect  is  desired  an  um- 
brella type  of  antenna  is  used.  However, 
since  the  airplane  must  get  the  maximum 
efficiency  in  range  from  the  least  amount 
of  aerial  weight,  an  umbrella  type  antenna, 
even  if  practicable,  would  not  be  suited  to 
the  airplane. 

When  it  is  attempted  to  arrange  a  fixt 
antenna  (as  opposed  to  the  trailing  type, 
which  is  free  to  sway)  on  an  airplane  the 
limiting  conditions  of  aerial  capacity  and 
structural  areas  impose  very  harsh  condi- 
tions on  the  designer.  Consider  the  ca- 
pacity of  a  wire  equal  to  the  wing  span 
of  an  airplane,  seldom  more  than  30  feet, 
and  with  no  means  of  suspending  the  aerial 
over  a  foot  above  the  wing  surface,  and 
with  comparatively  little  metal  in  the  wing 
itself  to  give  the  desired  field  its  maximum 
capacity.   Wing  spread  is  the  longest  over- 


Here  the  ends  of  the  wire  were  not 
weighted  and  as  they  were  constantly  liable 
to  become  tangled  in  the  controls  such  fine 
wire  had  to  be  used  that  their  effective 
capacity,  low  enough  with  any  practicable 
airplane  antenna,  was  further  reduced. 
Furthermore,  the  trailing  wires  were  awk- 
ward in  landing  and  in  taking  off,  since 
they  could  not  be  reeled  and  the  fixt  wire 
system  was  an  added  menace,  due  to  the 
fire  hazard  which  they  involved. 

This  "rig-up,"  however,  was  effective  for 
interplane  communication  over  short  dis- 
tances, not  exceeding  a  mile,  using  a  200 
watt  fan-driven  generator.  Communication 
to  the  ground  was  easily  establisht,  but 
receiving  from  the  ground  was  difficult. 
The  directional  effect  was  low  ahead  and 
strong  to  the  rear  of  the  airplane. 

The  results  obtained  in  army  aviation 
radio  were  generally  satisfactory  for  their 
purpose,  but  in  the  broad  field  of  commer- 
cial aviation,  the  directional  control  must 
be  far  more  highly  developed  before  the 
radio  apparatus  can  be  relied  upon. 

The  same  structural  conditions  which  im- 
pose so  many  difficulties  on  directional  con- 
trol also  affect  selectivity  of  wave  lengths. 
As  is  well  known,  a  long  wave  length  is 
more  efficient  for  long  distance  transmis- 
sion. To  ^  get  long  wave  lengths  a  great 
deal  of  inductance  and  capacity  are  needed. 
The  land  radio  operator  little  considers  the 
(Continued  on  page  588) 
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HE  Multi-crystal  Detector  Mount- 
ing here  illustrated  is  the  result  of 
an  extended  study  by  the  author  of 
many  different  forms  of  crystal  de- 
lectors  both  commercial  and  home- 
It  was  built  to  provide  a  detector 
having  the  following  characteristics:  (1) 


crystals  in  the  large  cup  and  bringing  one 
after  the  other  in  contact  with  the  pin  while 
an  observation  for  each  is  made  with  some 
type  of  receiver  shunt.  In  this  manner,  the 
crystals  may  be  separated  into  groups  of 
varying  sensitiveness  for  future  use. 
In  order  to  change  the  cups  it  is  simply 


thread,  thus  assuring  a  very  sensitive  ad- 
justment. The  spiral  spring  shown  in  the 
unassembled  view  is  slipt  over  the  contact 
pin  to  allow  of  an  easy  adjustment  while 
pushing  the  pin  down  in  place,  after  which 
the  pin  is  clamped  in  place  by  means  of  the 
set  screw  with  its  hard-rubber  handle 


Left: — The    Detector   Arranged   to   Use  Two 
Crystals.     Center: — The    Detector    Top  Bar 
Swung  Back  and  Cups  Removed. 


View  Above  Shows  the  Detector  Being 
with  Metal  Point  on  Single  Crystal,  Held  in 
Lower  Cup. 


o 


Maximum  sensitiveness;  (2)  Maximum  ro- 
bustness or  power  to  hold  its  adjustment; 
(3)  Maximum  flexibility  in  its  use. 

Fig.  1  (at  left)  shows  the  mounting  used 
to  hold  a  pair  of  crystals  or  a  crystal  cou- 
ple such  as  Zincite-Chalcopyrite  or  Zincite- 
Bornite.  The  electrodes  are  made  eccentric 
to  each  other  so  that  any  point  in  the  lower 
cup  may  be  made  to  intersect  with  any 
point  in  the  upper  cup.  The  crystals  are 
mounted  in  small  brass  thimbles  by  means 
of  Wood's  metal,  Hugonium,  or  a  similar 
soft  solder  and  are  held  fast  in  the  cups 
by  means  of  the  set  screws. 

By  removing  the  upper  cup  a  phosphor- 
bronze  point  is  exposed  which  is  used  in 
connection  with  Silicon.  When  using  Car- 
borundum, the  pin  cup  is  unscrewed  and 
the  pin  reversed  to 
obtain  a  contact  hav- 
ing a  comparatively 
large  area.  When 
Galena  is  used,  a  pin 
shown  in  front  of  the 
instrument  and  hav- 
ing a  very  fine  con- 
tact wire,  takes  the 
place  of  the  pin 
shown  in  use.  The 
lower  cup  is  made 
large  enough  to  hold 
several  crystals  at 
once  so  that  in  the 
case  of  one  burning 
out,  another  may  be 
immediately  substitut- 
ed by  simply  rotating 
the  cup  on  its  ped- 
estal. 

Rotating  the  cups 
also  provides  an  easy 
method  of  determin- 
ing the  most  sensitive 
crystal  surfaces.  It  is 
only  necessary  to  con- 
nect the  detector  in 
circuit  with  a  test- 
buzzer  and  rotate  the 
cups  and  thimbles  un- 
til the  head  receivers 
show  that  the  most 
sensitive  crystal  faces 
are  in  contact. 

A  good  method  of 
comparing  the  sensi- 
tiveness of  different 
crystals  is  also  a  fea- 
ture. This  is  accom- 
plish t  by  inserting 
the  several  types  of 


necessary  to  throw  the  lever  back  against 
the  spring  as  shown  in  Fig.  2  (at  center). 
This  cut  shows  the  detector  unassembled. 

The  large  hole  shown  in  the  pedestal  pro- 
vides a  bearing  for  the  small  shoulder 
shown  in  front  of  the  large  cup,  into  which 
it  is  screwed  when  in  use;  or  if  preferred, 
the  large  cup  may  be  screwed  on  to  the  pin 
in  the  lever  arm. 

The  small  hole  shown  directly  in  front 
of  the  larger  one  is  threaded  to  take  an 
8-32  machine  screw  which  may  be  used  to 
hold  in  place  a  small  acid  container  for  an 
electrolytic  detector.  In  this  case  a  third 
pin  is  used,  to  the  end  of  which  is  soldered 
the  fine  Wollaston  wire. 

The  adjustment  screw  on  the  front  of 
the  detector  is  provided  with  a  very  fine 
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The  lever  arm  holding  the  pin  moves  in 
adjustable  conical  bearings  in  the  fork 
mounted  on  the  back  piece  and  is  held  under 
tension  by  means  of  a  flat,  steel  spring, 
the  end  of  which  may  be  seen  directly  over 
the  bearings. 

Experience  has  shown  that  for  the  ex- 
perimenter the  detector  fulfills  a  long  felt 
want  in  that  the  parts  are  entirely  inter- 
changeable and  accessible.  It  may  be  used 
as  a  detector  of  any  of  the  well  known 
crystal  types  or  as  an  electrolytic  detector 
of  the  -'whisker-point"  type.  By  replacing 
the  contact  point  with  a  small  glass  tube 
containing  a  fine  platinum  wire,  a  "Dip- 
point"  electrolytic  detector  is  provided. 

To  change  from  one  detector  to  another 
it  is  simply  necessary  to  throw  back  the 
lever  arm  and  take 
out  the  cups.  This 
action  requires  a  very- 
small  time  period  to 
perform. 

In  order  to  adjust 
the  detector  the  large 
cup  is  turned  so  that 
the  crystal  to  be  used 
is  underneath  the 
pin  or  upper  crystal 
holder,  whereupon 
the  pin  is  pushed 
down  against  the 
spiral  spring  until 
contact  is  made,  after 
which  it  is  clamped  in 
place  by  means  of  the 
set  screw.  The  lower 
cup  is  then  turned 
slightly  until  a  good 
point  of  contact  is  ob- 
tained, whereupon  the 
detector  is  brought 
into  final  adjustmeat 
by  means  of  the  sen- 
sitive adjusting  screw 
at  its  front. 

The  author  has 
found  this  type  of  de- 
tector to  retain  its  ad- 
justment for  several 
weeks  at  a  time  and 
believes  this  is  due 
to  the  use  of  a  rigid 
marble  base  and  the 
stiff,  non  -  vibrating 
spring.  For  the  base 
a  special  marble  is 
used  having  a  very 
high  insulation  value. 
(Cont.  on  page  584) 
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LATEST  PATENTS 


Electric  Fly-Catcher. 

(No.     1,311,281,     issued     to  Maik 
Kurka.) 

Of   all   the   thousands   of  inven- 


tions made  monthly  and  yearly  in 
this  country,  perhaps  there  is  noth- 
ing at  this  time  of  the  year  which 
interests  us  more  than  a  fly-catcher 
— and  especially  an  electric  fly- 
catcher, for  by  its  very  cognomen 
it  must  be  good.  This  electric  fan 
device  for  catching  flies  provides  a 
specially  designed  blade  which  acts 
when  rotating  at  a  high  speed  to 
produce  a  suction  thru  the  horn  ov 
tunnel,  and  the  flies  are  whirled 
around  inside  the  fan  casing  into 
the  blind  vault,  where  they  con- 
veniently die  a  most  horrible  death. 


Electric  Heat  Storer. 

(No.   1,311,464  issued  to  Oskar 
Saelid.) 

An  electric  heat  storing  device,  in 
which  the  heat  may  be  accumulated 


from  an  electric  heating  member  or 
grid  in  a  storing  body  placed  in  a 
chamber  formed  in  a  secure  body 
of  sealed  "heat  insulating"  material. 
This  is  designed  particularly  to  apply 
to  electric  heat-storing  kitchen 
ranges.  The  heat  generated  elec- 
trically may  be  transferred  thru 
special  channels  and  a  multiple  heat 
valve  to  various  heat-storing  cham- 
bers. The  heat  may  be  conducted 
by  metal  members  or  by  air-filled 
channels,  as  provided  by  the  move- 
ment of  the  valve. 


Illuminated  Pen  or  Pencil. 

(No.    1,310,476,   issued  to  Louis  F. 
Hart.) 

A  novel  writing  instrument  is  here 
illustrated  which  may  be  in  the  form 
of  a  fountain  pen  or  pencil.  It  is 
very  cleverly  designed,  and  incor- 
porates a  small  incandescent  electric 
lamp  similar  to  a  flash-light  bulb,  to- 
gether with  a  small  reflector  lens 
and  a  tubular  dry  battery.  There 
is  also  a  clever  cap  switch  for  open- 
ing or  closing  the  lamp  circuit.  The 
lamp  bulb  proper  is  mounted  a  short 
distance  above  the  writing  point  in 
a  special  form  of  tripod  as  snown  in 
the  illustration;  the  light  from  the 
bulb  flashing  downward  thru  the 
lens  having  a  hole  thru  its  center 
to  accommodate  the  pen  or  pencil 
point. 


Electro-Surgical  Needle. 

(No.  1,311,494,  issued  to  Ervin  M. 
Camp.) 

This  electro-surgical  needle  is  in- 
tended to  provide  a  device  of  this 
kind,  in  which  the  electrically  op- 
erated needle  is  provided  with  a 
grip  chuck  arranged  to  hold  it  posi- 
tively in  any  desired  position  or  ad- 
justment. Further,  the  surgical 
needle  is  longitudinally  adjustable  in 
the  gripping  chuck,  in  such  a 
manner  as  to  project  any  distance. 


Vibrating  Rectifier. 

(No.  1,311,490,  issued  to  Quincy  A. 
Brackett.) 
In  the  ordinary  A.C.  to  D.C.  vi- 
brating rectifier,  several  of  which 
have  been  on  the  market  for  an  ap- 
preciable period  of  time,  it  is  usual 
to  provide  two  co-acting  magnetic 
fluxes;  one  of  these  is  uni-directional 
and  the  other  alternating,  the  uni- 
directional flux  being  invariably  sup- 
plied by  a  permanent  magnet  or 
from  coils  excited  by  auxiliary  di- 
rect current.  In  the  present  de- 
sign the  inventor  very  cleverly  ar- 
ranges a  special  circuit  for  the  recti- 
fier, whereby  he  obtains  both  of 
these  magnetic  fluxes  in  a  simple 
and  yet  effective  manner,  without 
the  use  of  any  windings  except  those 
of  the  ordinary  transformer  com- 
monly employed  with  rectifiers,  and 


further  without  the  use  of  a  sepa- 
rate direct  current  exciting  source. 
The  alternate  pulses  of  current  in 
the  two  halves  of  the  secondary 
winding  will  set  up  waves  of  mag- 
netic flux,  as  indicated  by  the  ar- 
rows 15  and  16,  and  these  waves 
will  consolidate  to  form  a  uni-direc- 
tional magnetic  flux  thru  the  pole 
pieces  5  and  6,  as  becomes  apparent. 
The  vibrating  reed  will  thus  oscil- 
late at  synchronous  speed  and  co-act 
with  the  uni-directional  poles  5  and  6. 


Electric  Clock  Alarm 

(No.   1,311,424,  issued  to  Benjamin' 
H.  M.  Spargo.) 
This  electric  clock  alarm  is  devised 
with  a  number  of  adjustable  contact 


members,  which  may  be  arranged 
(round  the  dial  at  any  hour  or  frac- 
tion of  an  hour  desired.  One  side 
of  a  bell  and  battery  circuit  is  con- 
nected to  the  hands,  while  the  other 
side  connects  to  a  metal  member  on 
which  the  contacts  may  be  snapt  into 
place.  It  is  at  once  seen  that  the 
alarm  may  be  arranged  to  ring  as 
many  times  in  the  course  of  a  day, 
as  desired.  This  is  often  required 
in  schools,  offices,  factories,  etc. 


Electric  Fishing  Signal. 

i  No.  1,309,365,  issued  to  John  E. 
Monighan.) 
This  invention  comprises  some- 
thing which  is  of  interest  particu- 
larly to  sportsmen  and  Nature-lov- 
ers during  the  warm  months  of  the 
year.  It  comprises  nothing  else 
than  the  fisherman's  rod,  which  sup- 
ports a  flashlight  electric  alarm  for 
night  fishing,  so  that  the  instant  the 
fish  bites  on  the  hook  and  starts 
to  unreel  the  line,  the  movement 
of  the  line  thru  a  special  trigger 
switch  device  on  the  flashlight 
holder,  closes  the  circuit  and  the 
lamp  flashes.  Full  details  of  the 
device  are  given  in  the  patent  and 
the  action  of  the  switch  is  simple 
and  ingenious,  permitting  a  line  to 
be  run  out  or  wound  up  on  the 
reel,  without  being  interfered  with 
in  any  way  by  the  device,  and  yet 
flashlight 
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providing  means  for  illuminating  the 
flashlight  whenever  a  fish  bites. 


Amplifying  Horn. 

(No.  1,31  1,478,  issued  to  Russell  A. 
Willson.) 
A  specially  designed  amplifying 
horn  for  use  on  phonographs  and 
other  similar  instruments.  The  in- 
ventor claims  that  to  give  a  clear- 
cut  sound  reproduction  of  a  record, 
the  horn  must  be  so  designed  that 
each  tone  will  be  conveyed  thru  the 
horn  so  as  to  reach  a  certain  focal 
noint,  after  having  travelled  over 
approximately  the  "same  distance" 
thru  the  horn,  as  have  been  travelled 
by  other  accompanying  tones.  In 
other  words,  the  inventor  states  that 
the  length  of  the  sound  waves  or 
vibrations  in  the  horn  is  the  same. 
We  do  not  agree  with  his  theory 
at  all,  but  the  horn  however,  will 


Tonneau  and  Trouble  Lamp. 

(No.  1,311,295,  issued  to  Jason  C. 
Stearns.) 
A  useful  and  practical  develop- 
ment in  auto  accessories,  comprising 
an  electric  tonneau  and  trouble 
lamp,  so  constructed  as  to  be  capable 
of  use  in  an  efficient  and  convenient 
manner.  The  design  of  this  lamp  is 
carried  out  in  such  a  manner  that 
the  lamp  proper  and  its  holder  can 
be  readily  removed  or  replaced  in 
its  stationary  receptacle  on  the  auto 
dash  or  on  the  wall  of  a  tonneau, 
etc.  In  order  to  do  this,  the  in- 
ventor has  provided  a  clever  bayo- 
net joint,  by  which  the  lamp  is  held 
rigidly  in  position  when  desired,  or 
also  easily  and  quickly  removed,  and 
when  used  as  a  portable  trouble 
light,  current  is  supplied  to  lamp 
thru  a  flexible  duplex  wire,  which 
is  normally  coiled  up  in  hack  of 
the  lamp  as  the  drawing  shows. 


work  in  the  usual  manner  in  spite 
of  it,  if  so  we  may  express  our  idea 
of  the  matter.  The  inventor  also 
mentions  that  the  horn  is  designed 
rectangular  in  cross-section  with  di- 
verging walls,  while  the  outlet  end 
of  the  amplifying  portion  is  provided 
with  parallel  walls.  Sound  waves 
when  conveyed  thru  a  horn  like  this 
have  a  tendency  to  swirl  or  travel 
in  a  spiral  direction  giving  inferior 
tone  reproduction;  the  rectangular 
construction  overcomes  this  by  pro- 
viding dead  air  spaces  along  the 
corners  of  the  horn. 

Submarine  Signaling. 

(No.  1,311,157,  issued  to  Reginald 
A.  Fessenden. ) 
This  invention  by  Prof.  Fessen- 
den, relates  to  signaling  by  sound 
in  a  fluid  media,  such  as  water  or 
air.  It  is  also  applicable  to  airplane 
signaling,  and  should  prove  particu- 
larly efficacious  in  sending  out  sig- 
nals at  night.  The  secret  of  this  in- 
vention lies  in  the  fact  that  either 
by  means  of  automatic  or  key-op- 
erated electric  switches,  the  electric 
circuit  for  driving  the  propeller  on 
the  submarine  or  airplane,  is  caused 


to  fluctuate  a  slight  amount  in  its 
rotation.  This  need  not  be  suffi- 
cient to  cause  the  propeller  to  stop, 
but  simply  to  cause  a  slight  change 
in  the  humming  note  projected^  from 
the  spinning  propeller.  The  inven- 
tor states  that  he  has  tested  this 
idea  out  under  practical  working 
conditions,  and  that  slight  variations 
in  the  notes  are   readily  detected. 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the  appa- 
ratus. To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos  pre- 
ferred to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  "Honorable  Mention."  Address  the  Editor,  "With  the 
Amateurs"  Dept.     


6Si%inmsite^Er  Electrical  jLalboimtory**  Contest 


THIS  MONTH'S  $5.00  PRIZE  WINNER — 
EDWARD  H.  COX 

I PRESENT  herewith  four  flashlight  photos  of  my  "Experi- 
mental Laboratory."  In  the  first  photo  may  be  seen_  my 
electrical  test-board,  all  controlled  from  the  small  switch- 
board observed  in  the  upper  left-hand  corner  of  photo.  This 
switch-board  is  so  wired  that  I  can  obtain  il/2  volts;  24  volts 
A.  C.  or  120  volts  A.  C.  thru  a  rheostat  of  my  own  design. 
Also  \lA\  24  or  120  volts  D.  C.  thru  a  rheostat,  all  from  the 
plug  shown  on  bottom  of  the  fiber  switch-board  panel.  There 
is  also  shown  my  submarine  chaser  model  which  is  under- 
going repairs  at  present.  In  front  of  this  is  a  small  brass 
steam  engine  constructed  entirely  without  any  lathe  work. 
On  the  right-hand  side  of  photo  may  be  seen  my  electric 
furnace  and  high  frequency  set.  In  the  upper  centre  is  shown 
a  safe  operated  entirely  by  electricity. 

One  photo  shows  my  "Chemical  Laboratory,"  while  a  third 
photo  shows  my  wireless  set  and  "Yours  Truly."  I  have  a 
wood-turning  lathe  and  jig-saw  which  are  not  shown. — Ed- 
ward H.  Cox,  9  Pierce  Avenue,  Hamburg,  N.  Y. 


HONORABLE  MENTION— ARMAND  DE  PICHON 
$2.00  PRIZE  PAID  EACH  "HONORABLE  MENTION  " 

AFTER  seeing  numerous  photos  of  Amateur  "Labs"  pub- 
lisht,  I  at  last  decided  to  send  some  photos  of  my 
"  own.  In  my  chemical  "Lab."  I  have  Florence  and  Erle- 
meyer  flasks,  a  retort,  pestle  and  mortar,  test  tubes,  micro- 
scope and  other  apparata.  My  radio  receiving  set  consists 
of  a  loose  coupler,  two  detectors,  two  sets  of  receivers,  a 
43-plate  variable  condenser,  switch,  fixt  condenser  and  a  test 
buzzer.  I  also  have  quite  a  number  of  transmitting  instru- 
ments, including  a  helix,  transformer,  key,  _  spark  coil,  spark 
gap,  D.P.D.T.  switch  for  sending  and  receiving,  and  a  fuse, 
block  switch.  Some  of  my  apparata  is  home-made,  and  I 
intend  to  put  up  my  sending  set  sometime  in  the  future,  or 
as  soon  as  the  ban  on  transmitting  sets  is  lifted  by  Uncle 
Sam. 

I  am  now  fixing  up  a  switch-board  in  my  electrical  "Lab.", 
and  I  will  send  you  some  more  photos  of  it  when  completed. 

I  find  much  useful  and  interesting  information  in  your 
magazine,  which  I  read  constantly.  Armand  de  Pichon,  1100 
Morton    Street,    Alameda,  Calif. 
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B>w  EMERSOB3  EASTERLIES  <G 


'PPj\0  W  E  R  '  S  off,"  re- 
;  '  "-"^marked    a  passenger 
as    our    trolley  car 
came  to  a  dead  stop 
in  absolute  darkness. 

"While  we  are  so 
conditioned,"    I  re- 
marked,  "would  you 
mind  spilling  us  a  little  anointment  in  the 
line  of  electro-propelled  vehicles  and  the 
like,  and  so  forth  ?" 

"Yes,"  he  replied.  "I  was  just  dying  to 
slip  you  the  oil,  anyhow." 

"Yes,"  spoke  up  a  stranger  from  Mis- 
souri, "let  us  all  in  on  it.  I  have  a  brother 
that  knows  a  street  car  conductor  in  Van- 
couver, Washington.  He  works  for  the 
North  Coast  Power  Company  on  the  car 
that  walks  out  to  the  Standifer  Steel  Ship 
Yards." 

"Well,"  commenced  Jazz,  lighting  up  a 
cigar — and  also  the  entire  car.  Over  in 
one  corner  a  man  and  a  woman — but  that 
is  another  story.  "It  all  started  way  back 
in  1835  " 

"Say,  partner,"  reproved  the  rather  aged 
man  with  the  ditto  woman  in  the  corner, 
"you  don't  need  to  insinuate." 

"As  I  was  saying,"  continued  Stokes,  "a 
bird  by  the  name  of  Tom  Davenport  in- 
vented " 

"A  couch !"  broke  in  a  furniture  dealer 
absent-mindedly. 

"A  Yankee  by  the  name  of  Davenport 
invented  an  apparatus,  contraption,  or  con- 
trivance that  was  able  to  live  up  to  the 
name  of  primeval  surface  jolter. 

"About  the  same  time  a  Scotch  High- 
lander (or  Lowlander),  Bobbie  Davidson 
— no  relation  to  Harley  as  far  as  known — 
tried  out  a  trolley  in  the  'auld'  country. 

"In  Washington,  D.  C,  Prof.  C.  I.  Page 
gave  the  public  the  sensation  of  seeing  a 
real  (almost)  street  car.  That  was  way 
back  in  1850. 

"Moses  G.  Farmer  stuck  onto  the  public 
the  first  electro-bus  with  reduction  gears 
from  the  motor — in  spite  of  his  name. 

"But  it  was  in  Berlin  that  a  couple  of 
guys  combined  efforts  and  gave  the  grasp- 
ing— or  should  I  say  yawning  or  reaching 
— world  the  pleasure  of  witnessing  the  first 
practical  working  model  of  life  size — of 
the  'juice  jerked' 
juggernaut.  These 
ducks  were  Siemens 
and  Halske.  The 
same  Siemens  that 
is  guilty  for  the 
early  dynamos  and 
motors  that  bear  his 
John  Hancock.  No, 
not  the  one  that  met 
the  pieman ! 

"From  1880  to 
1883  Steve  Fields 
and  Tom  Edison 
had  a  spat  over  pat- 
ent rights,  but  final- 
ly they  came  to  a 
settlement  by  form- 
ing a  League  of  No- 
tions ;  that  is,  they 
consolidated  in  the 
traffic  j  a  m  m  i  n  g 
project.  At  the 
'Chi'  Railway  Exhi- 
bition they  showed 
off  their  first  per- 
formance of  their 
product  and  in  a 
few  years  the  peo- 
ple over  the  coun- 
try were  cautiously 
entering    the  mov- 
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A  Yank  by  the  Name  of  Tommie  Davenport 
Invented  an  Apparatus,  Contraption,  or  Con- 
trivance, that  was  Able  to  Live  Up  to  the 
Name  of  Primeval  Surface  Jolter. 

ing  houses  and  gripping  to  their  seats 
and  praying  while  the  motorman  did  his 
best  to  'keep  things  going'  up  in  front. 

"Kansas  City  was  the  first  'burg'  to  in- 
stall an  electric  railway  of  any  note.  That 
was  in  '84.  I  don't  know  why  that  'burg' 
should  be  first  in  the  line  any  more  than  I 
know  why  it  is  one  of  the  toughest  towns 
in  the  States. 

"The  first  line  had  the  juice  entering  one 
rail  and  leaving  the  other.  Then  along 
come  another  model  having  the  juice  from 
double   overhead   trolleys,   as   in  Kansas 


Herr  Werner  von  Siemens  of  Berlin  Gave  the  World  the  Pleasure  of  W 
tical  Working  Model  of  a  Life-Size  "Juice  Jerked"  Juggernaut.  Von  S 
Is  at  the  Helm.    The  Dope,  Elektrische- Eisenbahn,  Means  Electrical 

1880  Style  of  Clothes  and  Lids. 


City.  Another  bird  figgers  out  the  third 
rail,  and  another  the  stunt  of  using  the 
trolley  and  track,  while  still  others  carried 
the  batteries  aboard  the  municipal  boxcar. 
Edison  had  a  pretty  fair  example  of  the 
battery  car. 

"The  original — and  a  lot  of  the  subse- 
quent— cars  were  put  out  with  about  the 
same  horsepower  as  the  present-day  motor- 
cycles. Think  of  it !  They  grew  up  to 
twenty  horsepower,  and  then  they  doubled 
the  power  by  furnishing  both  trucks  with 
motors.  The  larger  electrical  interurban 
railways  have  ten  times — and  in  some  cases 
more  than  that — the  power  of  the  street 
cars." 

"How  do  these  strings  of  cars  that 
snake  thru  the  ways  work?"  asked  a  voice 
next  to  me.  "They  have  only  one  engineer 
on  the  front  car." 

"They  employ  what  we  call  the  multiple 
unit  system  of  control.  The  cars  are  con- 
nected together  by  connections  at  the  ends 
of  each  car.  The  motorman  at  the  head 
car  in  controlling  his  own  car  operates  the 
other  ones  automatically.  The — but  if  I 
would  explain  the  workings  of  a  single 
unit  you  would  probably  get  me  better. 

"On  the  simple  or  single  unit  the  juice 
is  handled  by  resistance  and  varied  con- 
nections at  the  control  panel  that  the 
motorman  operates.  On  starting  the  re- 
sistance and  all  the  separate  (the  field  coils 
are  arranged  so  as  to  be  connected  series 
or  multiple,  or  both — that  is,  some  series 
and  others  multiple)  field  coils  are  in  series 
with  each  other,  the  resistance  and  the 
armature.  To  increase  the  speed  the  re- 
sistance is  first  thrown  out,  then  the  field 
is  changed  from  series  to  series  and  mul- 
tiple and  then  to  multiple;  then  the  arma- 
ture is  connected  multiple,  making  the 
motor  shunt  wound  instead  of  series.  If 
you  should  look  out  the  window  at  this 
point  you  find  yourself  jazzing  right  along 
under  ideal  conditions. 

"To  get  back  home  without  turning  the 
car  around  the  motorman  straddles  thru 
the  car  to  the  other  end  and  jams  his  crank 
down  on  the  controller  and  when  the  con- 
ductor gets  one  trolley  arm  down  and  the 
other  up — or  the  same  one  yanked  around 
— the  connections  are  now  so  arranged  that 
the  armature  is  in 
a  different  relation 
with  the  field ;  that 
is,  the  different  ju- 
dicial flow  renders 
the  magnetic  jerk 
on  the  armature 
around  to  another 
field  pole  instead  of 
the  one  that  it  did 
before — the  result : 
'reversed  motion.' 
Also  there  is  a  sepa- 
rate control  in  each 
end  that  makes  it 
possible  for  the 
street  car  to  be 
backed  up  without 
going  thru  the  above 
actions.  This 
makes  it  nice  in  the 
'traffic  jams,'  as  it 
avoids  the  necessity 
of  the  passengers 
getting  out  and 
pushing  said  car 
back  to  let  the  auto 
truck,  go-cart,  bi- 
cycle, ice  wagon, 
widow  with  pack- 
(Continucd  on 
page  558) 


itnessing  the  First  Prac- 
emens,  as  Will  Be  Seen, 
Railway.    And  Pipe  the 
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4.  If  a  Quick 
research  work  or 
are  answered. 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered.  Your  correct  name  and  address  must  be  signed. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
intricate  calculations  a  special  rate  will  be  charged.    Correspondents  will  be  informed  as  to  the  fee  before  such  questions 


CHANGING  THE  FORD  MAGNETO 
FROM  A.  C.  TO  D.  C. 

(1023)  Rev.  V.  F.  M.,  North  Dakota, 
asks  the  "Oracle"  several  questions  relative 
to  converting  the  Ford  auto  magneto  from 
A.  C.  to  D.  C. 

A.  1.    We  have  examined  your  diagram 


Original  Connections  of  Ford   Magneto  and 
Arrangement  of  Rotating  Steel  Magnets  to 
Produce  "Alternating"  Current. 


Two  Proposed  Re-cohnection  Schemes  for 
Ford  Magnetos,  in  Order  to  Derive  "Direct" 
Current.  The  Reason  it  Will  Not  Work  as 
Anticipated  Is  Explained  in  the  Accompany- 
ing Text. 

and  proposal  for  converting  a  Ford  A.  C. 
fly-wheel  type  magneto  to  a  D.  C.  generator. 
We  have  looked  over  your  diagrams  care- 


fully, but  do  not  see  that  you  will  gain  any 
such  result  by  simply  changing  the  con- 
nections and  the  coils,  for  the  following 
reason.  If  you  will  take,  for  example,  one 
of  your  diagrams  where  you  have  changed 
the  windings  so  as  to  have  two  series  of 
four  poles  each,  and  select  a  given  pole,  let 
us  say,  A,  and  note  that  the  revolving  steel 
magnets  having  alternate  north  and  south 
poles,  of  course  you  will  see  that  this  coil 
will,  for  example,  first  be  acted  upon  by  a 
moving  north  pole — and  then  successively 
by  a  moving  south  pole,  then  by  a  north 
pole,  etc.,  etc.  This  will  mean,  of  course, 
that  an  alternating  current  will  be  set  up  in 
that  particular  coil,  and  in  all  _  the  other 
coils  so  situated  and  acted  upon  in  that  cir- 
cuit. 

Your  suggestion  prompts  the  following 
discussion :  Your  idea  would  seem  to  be  the 
same  as  trying  to  get  direct  current  from  a 
revolving  field  type  of  alternating  current 
generator,  without  using  a  commutator. 
And  here  the  same  reasoning  as  just  set 
forth  comes  into  force,  i.  e.,  you  must  not 
forget  that  in  any  such  case  as  this  the 
north  and  south  field  magnet  poles  act  al- 
ternately on  each  winding  coil,  pole  or  unit, 
many  times  per  minute.  Therefore  you 
will  get,  as  we  always  do  get  from  a  re- 
volving field  type  of  alternator,  an  alternat- 
ing current.  The  simplest  solution  of  the 
whole  problem  would  appear  to  be  to  either 
rig  up  a  commutator  on  the  machine  or  else 
to  use  a  D.  C.  dynamo,  and  this  can  be  pur- 
chased for  about  $10.00.  The  Ford  mag- 
neto, which  is  an  A.  C.  type  of  course, 
owing  to  its  fundamental  design,  is  very 
rugged,  simple  and  efficient,  all  things  con- 
sidered, as  it  only  operates  the  lamps, 
and  in  some  cases  an  electric  siren,  the  A. 
C.  current  does  the  work  in  a  thoroly  effi- 
cient manner.  Where  a  self-starter  is  fitted 
to  a  Ford,  which  is  very  exceptional  in  the 
Editor's  observations,  a  storage  battery  is 
used  for  operating  the  starting  motor,  and 
this  same  motor  is  utilized  as  a  charging 
dynamo  by  a  simple  relay  arrangement, 
which  changes  the  circuits  for  either  re- 
quirements. The  Ford  A.  C.  magneto  op- 
erates all  right  as  a  generator,  but  it  would 
certainly  work  very  poorly  as  a  motor  un- 
der any  consideration. 


TRAIN-DISPATCHING  SELECTOR. 

(1024)  H.  H.  Gowan,  Peterboro,  Ont., 
Canada,  writes : — 

Q.  1.  What  book  or  manual  is  there 
available  on  the  subject  of  train-dispatch- 
ing selectors? 

A.  1.  Regarding  the  details  of  the 
"Selector"  used  on  the  Western  Electric 
Railroad  telephone  dispatching  system, 
would  say  that,  so  far  as  the  Editor  knows, 
there  is  no  special  book  on  the  subject,  but 
the  best  thing  to  do,  as  he  has  found,  is  to 
obtain  copies  of  some  of  their  patents 
which  explain  the  matter  fully.  One  of 
these  patents  which  proves  very  interesting 
is  U.  S.  Patent  No.  1,244,544,  which  we  can 
supply  for  10c. 


SPINTHARISCOPE. 

(1025)  Paul  S.  Howard,  Okmulgee, 
Okla.,  asks  : — 

Q.  1.  About  construction  of  a  home- 
made spinthariscope? 

A.  1.  The  microscope  by  itself  cannot 
be  used  as  a  radium  spinthariscope.  It  is 
necessary  to  have  radium  or  some  radio- 

\  :.  ^ 

WANTED  !  !  !  I 

j|  "ODD  PHOTOS"  AT  $1.00  EACH.  M 

§§|  Here's.what  we  want !  What  have  you  got?  g 

|  ELECTRICAL  PHOTOS— 
g§  New  photos  of  Lightning;  new  and  = 
B  unusual  Electrical  Apparatus  and  j| 
B  Machinery;  Electric  Signs;  Electric  -: 
B  Autos;  Electric  Clocks.  jj 
jj  SCIENTIFIC  PHOTOS—  jj 
m  New  Scientific  Apparatus;  Results;  = 
M  Effects;  Motion  Pictures;  Stunts.  j| 
m  OPTICAL  PHOTOS— 
H  Peculiar  stunts  obtained  with  vari-  B 
B  ous  lens  arrangements;  odd  film  ef-  B. 
§§  fects  caused  by  unusual  conditions;  B 
B  novel  micro-photographic  subjects.  gj 
H  ASTRONOMICAL*  PHOTOS—  M 
B  New  eclipse  photos;  star  and  moon  j= 
B  effects  caught  by  the  camera;  B 
g  comets;  shooting  stars;  progressive  B 
S  moon  studies;  moon  and  star  |§ 
B  photos.  |§ 
1  FREAK  PHOTOS—  jj 
=  Odd  double  and  triple  exposure  ef-  g 
B  fects;  novel  and  striking  effects  due  B. 
1=  to  unusual  exposures.  S 
M  MECHANICAL  PHOTOS—  J 
=  Electrical  and  Mechanical  apparatus  = 
B  of  unusual  news  interest.  B 
M  RADIO  PHOTOS—  B 
=  New  stations,  both  commercial,  gov-  = 
B  ernment,  and  private.  Owners  of  B 
B  private  or  amateur  stations  will  find  B 
B  a  special  contest  for  these  photos  ----- 
=  on  another  page  of  this  issue.  B 
B  And  don't  send  us  plate  or  film  "nega-  B 
B  fives" ;  send  unmounted  or  mounted  S 
B  "prints",  preferably  a  light  and  dark  B 
§1  one.  Enclose  stamps  if  photos  are  §g 
B  to  be  returned  and  place  a  piece  of  g| 
B  cardboard  in  the  envelope  with  B 
B  them  to  prevent  mutilation. 
|H  Address  photos  to — Editor  "Odd  B 
Bj  Photos",  Electrical  Experimenter,  233  g 
B  Fulton  Street,  New  York  City.  B 

■illllllillH 

active  material  at  one  end  of  your  magnify- 
ing tube  in  order  to  have  a  spinthariscope. 
The  radio-active  substance  must  be  mixed 
with  zinc  sulfid  or  arranged  just  above  a 
disc  covered  with  the  zinc  sulfid.  The 
alpha  particles  shooting  off  from  the 
radium  and  colliding  with  the  zinc  sulfid 
is  what  gives  the  effect  of  the  "shooting 
stars."  This  radio-active  material  may  be 
secured  from  radium  supply  companies. 
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Why  Electrical  Workers 
Are  Needed. 


Consider  for  a  moment  what  part  electricity  plays  in 
every-day  life,  in  the  comfort,  convenience,  pleasure  and  even 
health  of  the  whole  civilized  world. 

Think  of  having  to  ride  in  horse 
cars  again— 

of  writing  a  letter  every  time 
you  now  phone — 

Electricity  takes  millions  to  and  from  work.   Without  it  the 

automobile  and  airplane  would  be  impossible  —  the  telephone  and  telegraph 
would  be  useless.  All  the  civilized  world  relies  on  it  for  light,  heat,  transpor- 
tation and  communication.  In  a  thousand  ways  electricity  is  used  in  factories, 
offices  and  in  the  homes. 

Elsctricity  is  almost  as  essential  as  the  air  we  breathe.  Busi- 
ness would  be  almost  at  a  standstill  if  deprived  of  its  energy. 


of  waiting  days  for  what  the  telegraph 
does  in  a  few  minutes — 

of  no  automobiles  or  moving  picture 
shows — 


To  say  that  electricity  is  still 

in  its  infancy  is  no  exaggeration.  Every 
day  brings  into  practical  use  some  new 
method  of  controlling  it,  some  new  de- 
vice or  appliance  for  using  it  In  in- 
dustrial work  there  are  still  scores  of 
operations  where  electricity  will  be 
utilized  sooner  or  later.  The  day  is 
coming  when  the  railroads  will  entirely 
replace  steam  with  electricity.  Doctors, 
dantists  and  scientists  are  only  begin- 
ning to  realize  the  possibilities  af  elec- 
trical energy. 

These  facts  merely  touch  the 

high  spots,  yet  they  prove  beyond  a 
doubt  that  electricity  plays  a  vital  part 
in  business,  in  our  individual  lives,  and 
that  there  is  unlimited  scope  for  those 
who  make  electricity  their  life  work. 

The  electrical  worker  provides 

other  men  light  to  work  by,  the  tele- 
phone and  telegraph  to  convey  their 
orders,  the  power  to  run  their  machines 
and  transport  their  goods.  He  sup- 
plies power  in  the  homes  to  operate 
washing  machines,  vacuum  cleaners; 
for  ironing,  heating  and  ventilating.  In 
short,  it  is  the  electrical  worker  who  makes 
it  possible  for  the  world  to  live  more  com- 
fortably, to  enjoy  more  pleasures  and  to 
do  a  bigger,  more  profitable  business, 

Try  to  realize  just  what 

would  mean  if  the  world  were 

deprived  of  this  wonderfulenergy 
and  you  wiil  have  a  better  idea 
of  its  importance  ar.d  under- 
stand why  the  electrical 
worker  is  always 
needed. 


What  Electricity 
Offers  You 

Once  you  have  mastered 

the  A-B-C  of  electricity  you 
are  confronted  with  un- 
limited opportunities  for 
advancement.  You  can 
specialize  in  extending  and  perfecting  the 
wonders  already  accomplished  in  the  field. 
You  may  take  up  those  branches  of  electrical 
and  mechanical  work  which  cover  the  de- 
sign and  manufacture  of  electrical  apparatus 
or  start  in  to  qualify  for  a  well-paid  position 
in  the  designing,  construction,  operating  or 
consulting  branches  of  the  electrical  engi- 
neering profession,  and  to  fit  yourself  eventu- 
ally for  a  position  as  Distribution,  Operating, 
Testing,  Erecting  or  Designing  Engineer. 

In  the  automobile,  airplane,  tele- 
phone and  telegraph  lines  there  is  also  great 
scope  for  the  trained  electrician.  Many  won- 
ders of  electricity  have  yet  to  be  unfolded — 
its  uses  multiplied  —  and  opportunities  still 
greater  for  those  who  can  qualify. 

With  all  these  indisputable 

facts — things  you  absolutely  know 
to  be  true — can  you  doubl  for  a 
moment  that  in  choosing  elec- 
tricity  for   your  lifework 
you  are  making  a  wise 
choice? 


How  You  Can 

Qualify 

You  don't  have  to  interfere 

with  your  present  work  while  qual- 
ifying for  a  good  electrical  position. 
The  American  School  can  give  you 
just  the  training  you  need  in  your 
SPARE  TIME.  Our  electrical 
courses  have  been  specially  pre- 
pared for  home  study — are  written 
so  you  can  understand  everything 
quickly — and  from  your  first  lesson 
until  you  get  your  Diploma  expert 
instructors  coach  you.  Our  train- 
ing will  enable  you  to  get  into  the 
game  RIGHT. 

Read  This 
Guarantee 
-Then  Act 

"We  guarantee  at  any  time 

during  the  first  year  of  your  enroll- 
ment to  refund  the  entire  amount 
paid  if,  immediately  upon  the  com- 
pletion of  ten  examinations,  you 
notify  the  School  that  you  are  not 
satisfied  with  your  course." 

AMERICAN  SCHOOLjtv 

OF  CORRESPONDENCE 


Dept.  G267 


CHICAGO 


Please  send   me  booklet  and 
tell  me  how  I  can  fit  myseir 
for  the  position  marked  X 


,  .Electrical  Engineer 
♦ .  Electric  Light  and  Power 

Superintendent 
.  .Hydroelectric  Engineer 
.  .Wireless  Operator 
.  .Mechanical  Engineer 
.  .Heating  and  Ventilating 

Engineer 
.  .Sanitary  Engineer 
.  .  Master  Plumber 
.  .  Civil  Engineer 
.  .Structural  Engineer 
.  .Western  Union  Course 
.  .Telephone  Engineer 
.  .Draftsman  and  Designer 
.  .Automobile  Engineer 


,  .Automobile  Repairman 
.  .Airplane  Mechanic 
.  .High  School  Course 
.  .Architect 
.  .Building  Contractor 
. .  Lawyer 

.  .Business  Manager 
.  .Certified  Pub.  Acc'nt. 
.  .Accountant  and  Auditor 
.  .  Bookkeeper 
.  .Gen'l  Education  Course 
.  .  Com.  School  Branches 
.  .Fire  Insurance  Adjuster 
.  .  Shop  Superintendent 
.  .  Steam  Engineer 
.  .  Stenographer 


Yoit  benefit  by  mentioning  the  fl  Electrical  Experiments  '*  when  writing  to  advertisers. 
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One  pupil  says,  "'It's  the  best  money  1  ever  invested. 
The  lessons  would  be  cheap  at  double  the  price." 

Who  wants  to 
learn  boxing? 

Would  you  like  to  know  how  to  protect  yourself 
against  a  bully  ?  To  be  able  to  outbox  someone 
bigger  than  you?  To  know  the  eight  most  effective 
blows  to  use,  and  the  best  guards  against  violent 
attack,  not  only  against  blows,  but  kicks  and  wrest- 
ling holds?  Do  you  know  that  you  can  learn  these 
things  easily  and  quickly  by  the  new  "shorthand" 
system  of  boxing  instruction,  the  Marshal!  Stillman 
Method,  making  your  daily  exercise  interesting 
as  well  as  beneficial? 

Marshall  Stillman  teaches  boxing  by  science.  By 
this  new  method  he  has  taught  a  novice  in  15 
minutes  the  difficult  scientific  left  hand  lead.  It 
often  tak*s  20  lessons  to  learn  it  by  the  old  method. 
In  40  minutes  Marshall  Stillman  taught  46  new 
members  of  the  New  York  State  Guard  the  prin- 
ciples of  the  hit,  guard,  and  duck.  Boxing  profes- 
sors in  the  Army  say  that  it  took  them  weeks  to 
teach  a  group  those  fundamentals  by  the  old 
method. 

This  system  is  so  simple  that  it  is  taught  by  mail. 
You  learn  the  fundamentals  right  in  front  of  your  own 
mirror.  When  you  face  your  first  opponent,  you  know  how 
to  hit  him,  what  to  expect  in  return,  and  how  to  guard 
against  it.  Two  weeks  after  receiving  it  pupils  have  been 
able  to  outbox  bigger  and  stronger  opponents.  Even  boys 
of  15  have  learned  to  hit  and  to  protect  themselves.  Men 
of  50  and  60  have  taken  it,  not  only  to  learn  boxing,  but 
for  the  interesting  and  beneficial  daily  exercise. 

The  new  complete  Home  Study  Edition  is  only  $5 — 
less  than  you  would  pay  for  a  few  lessons  by  the  old 
method.  Besides  the  5  "shorthand"  lessons  on  the  hit, 
guard,  duck,  feinting  and  clinching  and  footwork  with 
25  illustrations,  it  includes  one  lesson  on  daily  exercise, 
8  illustrations;  3  rounds  of  shadow  boxing,  8  bone-break- 
ing holds  and  releases  (Jiu  Jitsu)  and  8  holds  in  stand- 
ing wrestling,  with  69  illustrations;  and  a  complimentary 
copy,  specially  bound  for  home  study,  of  Mike  Donovan's 
famous  book  "The  Science  of  Boxing,"  including  70 
illustrations. 

Send  no  money 

Frankly,  you  don't  believe  boxing  can  be  taught  by 
mail,  do  you?  All  right,  we'll  take  you  on  your  own 
ground — we  will  mail  the  complete  course  to  you  on 
5 -day  approval.     Use  the  coupon  below. 

Marshall  Stillman  Association.  Suite  E-10,  No.  461  Fourth 
Ave.,   New  York. 

You  may  send  me  on  free  5-day  approval  your  new  com- 
plete Home  Study  Course  in  Boxing,  including  5  "Short- 
hand" or  Sub-conscious  Boxing  Lessons,  one  lesson  for  daily 
exercise,  3  rounds  of  shadow  boxing,  8  bone-breaking  holds 
and  releases.  8  holds  in  standing  wrestling,  and  a  com- 
plimentary copy  of  Mike  Donovan's  Book,  "The  Science  of 
Boxing."  I  will  either  return  the  course  or  remit  $5  in 
full  payment  within  5  days  after  its  arrival. 


Name. 


Sn  Expert 


m  Auto  and  Tractor  Mechanic 

2  Earn  $100  to  $400  a  Month 

m  Young  man,  are  you 

H  mechanically  inclined? 

mm  Come  to  the  Sweeney 

■I  School.  Learn  to  be 

m  an  expert.    I  teach 

■  with  tools  not  books. 

M  Do  the  work  yourself, 

m%  that's  the  secret  of  the 

S  SWEENEY  SYSTEM 

M  of  practical  training  by  which  6,000  ' 

tm  Boldiers  were  trained  for  U.  S.  Gov- 

*■  ernment   and   over  20,000  expert 

mm  mechanics.  Learn  in  a  few  weeks;  no  previous 

WM  experience  necessary. 

mm  FPFP  Write  today  for  illustrated  free  catalog 

mm  ^HUt  showing  hundreds  of  pictures  men 
working  in  new  Million  Dollar  Trade  School. 

LEARN  A  TRADE  > 


SCHOOL  OF  AUTO -TRACTOR-AVIATION 
66  SWEENEV BLOC.  KANSAS  CITY.  WO. 


1NSYDE  TYRES  Inner  Armor 


Tire"..  Doable  mileage,  prevent  blow- 
outs end  punctures.  Easily  applied  (n  any  tire. 
Thousands  sold.   Details  free.    Amenta  wanted. 

Amer.Accc«8or1««Co.,Pept.53.Clnclnn»tl 
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(Continued  from  page  517) 


our  radiators  and  pipes.  But  we  prefer 
not  only  to  let  our  babies  and  our  feeble 
old  folk  die  unnecessarily  every  summer, 
but  we  actually  lose  untold  millions  of 
dollars  thru  non-production  when  the  "dog- 
days"  are  upon  us.  No  one  can  work  at 
his  best  when  the  mercury  climbs  to  dizzy 
heights.  Production,  whether  mental  or 
physical,  slows  down  anywhere  between 
forty  and  eighty  per  cent.    Statistics  prove 


UPELP  COLD 


cold,  but  in  order  to  have  it,  it  is  necessary 
to  let  the  fans  blow  upon  us,  or  nearly  so, 
and  everyone  knows  this  is  far  from 
healthy,  frequently  producing  severe  colds. 
Besides,  as  soon  as  we  leave  the  fan  our 
suffering  from  the  heat  is  all  the  more 
acute. 

Where  is  the  practical  genius  who  will 
"study  up"  on  refrigeration  and  sell  us  a 
cheap  refrigerating  machine  which  we  can 


\  1   i  /  ^ 


'  \  \  \ 


G^rst.  2? 'est.  / »v«ve  y 


What  H.  A.  Daake,  of  Salamanca,  N.  Y.,  Thought  of  Mr.  Gernsback's  Editorial  "Piped  Cold." 


it.  Factories  as  well  as  offices  slow  down 
and  just  barely  creep  along.  Think  of  this 
enormous,  incalculable  loss  alone,  not  to 
mention  all  the  physical  suffering  due  to 
the  heat. 

Ah,  yes,  we  do  have  our  brave  fans — 
which,  however,  do  not  cool  at  all,  but  only 
remind  us  how  hot  our  bodies  are  the  min- 
ute we  are  not  in  the  immediate  vicinity  of 
one  of  these  spinning  monuments  to  our 
stupidity. 

For  our  dear  fans  only  stir  up  the  hot  air 
and  the  dust.  Our  skin,  wet  or  moist  from 
perspiration,  meets  this  stirred  up  air  and 
due  to  a  well-known  physical  phenomenon, 
surface  evaporation,  we  experience  a  sense 
of  coolness,  but  the  air  itself  is  not  cooled. 
It  is  true  that  surface  evaporation  produces 


connect  to  our  already  existing  steam  or 
hot  water  radiators  ?  For  the  same  money 
which  we  now  spend  on  fans  we  ought  to 
be  able  to  buy  the  machine.  And  for  the 
money  it  costs  to  run  the  fans  we  can  run 
the  refrigerator,  too. 

Hundreds  of  refrigerators  have  been  in- 
vented, but  the  simplest  and  best  no  doubt 
for  our  purpose  is  the  cold-air  process.  It 
is  based  on  the  principle  that  the  compres- 
sion of  air  generates  heat  and  in  its  subse- 
quent expansion  absorbs  heat.  The  air  is 
first  comprest,  is  then  past  thru  a  cooler 
under  pressure,  after  which  it  is  expanded 
in  a  cylinder.  No  chemicals  are  used  with 
this  system  and  it  possesses  the  very  dis- 
tinct advantage  that  extremely  low  temper- 
atures are  readily  obtainable. 


(Continued  from  page  508) 


receiver.  The  higher  the  terminal  and  the 
greater  the  space  encompast  by  the  wires, 
the  more  pronounced  is  the  effect,  but  it 
must  be  understood  that  it  is  purely  local 
and  has  little  to  do  with  the  real  trouble. 
In  1900,  while  perfecting  my  wireless  sys- 
tem, one  form  of  apparatus  comprised  four 
antennae.  These  were  carefully  calibrated 
to  the  same  frequency  and  connected  in 
multiple  with  the  object  of  magnifying  the 
action,  in  receiving  from  any  direction. 
When  I  desired  to  ascertain  the  origin  of  the 
transmitted  impulses,  each  diagonally  sit- 
uated pair  was  put  in  series  with  a  pri- 
mary coil  energizing  the  detector  circuit. 
In  the  former  case  the  sound  was  loud  in 
the  telephone ;  in  the  latter  it  ceased,  as 
expected,  the  two  antennae  neutralizing 
each  other,  but  the  true  statics  manifested 
themselves  in  both  instances  and  I  had  to 
devise  special  preventives  embodying  dif- 
ferent principles. 

The  Remedy  for  Static. 

By  employing  receivers  connected  to  two 


points  of  the  ground,  as  suggested  by  me 
long  ago,  this  trouble  caused  by  the  charged 
air,  which  is  very  serious  in  the  structures 
as  now  built,  is  nullified  and  besides,  the 
liability  of  all  kinds  of  interference  is  re- 
duced to  about  one-half,  because  of  the  di- 
rectional character  of  the  circuit.  This 
was  perfectly  self-evident,  but  came  as  a 
revelation  to  some  simple-minded  wireless 
folks  whose  experience  was  confined  to 
forms  of  apparatus  that  could  have  been 
improved  with  an  axe,  and  they  have  been 
disposing  of  the  bear's  skin  before  killing 
him.  If  it  were  true  that  strays  performed 
such  antics,  it  would  be  easy  to  get  rid  of 
them  by  receiving  without  aerials.  But, 
as  a  matter  of  fact,  a  wire  buried  in  the 
ground  which,  conforming  to  this  view, 
should  be  absolutely  immune,  is  more  sus- 
ceptible to  certain  extraneous  impulses 
than  one  placed  vertically  in  the  air.  To 
state  it  fairly,  a  slight  progress  has  been 
made,  but  not  by  virtue  of  any  particular 
(Continued  on  page  552) 
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I  Be  a  Draftsman 

m 

I      Raise  Your  Income 


Drawing  Outfit 

(No  Extra  Charge) 

Every  student  of  the  Chicago 
"Tech"  Home  Study  Course  in 
Draftsmanship  receives  this  draw- 
ing outfit — set  of  instruments  in 
case,  drawing  board,  T  square,  tri- 
angles, scale,  curve,  drawing  paper, 

pencils,  etc.  or  a  cash  credit  in  case  he 
already  has  an  outfit.  These  instruments 
are  of  the  same 
make  and  sizes  as 
used  by  high  sal- 
aried experts  in 
drafting  rooms  of 
factories,  shops, 
railroads,  etc.  You 
use  them  while 
learning  —  then 
take  them  right 
linto  your  practical 
Iwork. 


Get  into  this  paying  profession  and  have  positions  opened  to 
you  by  manufacturers,  architects,  railroads,  contractors — by 
every  kind  of  a  corporation  where  mechanical  design  and  con- 
struction are  carried  out.  Draftsmanship  puts  you  in  the  class 
of  specialists,  raises  you  above  the  crowd  of  job  hunters,  makes 
you  a  man  whose  services  are  needed. 

You  have  the  same  opportunity  to  get  the  training  that  other 
men  had  who  took  the  Chicago  "Tech"  Course  in  Draftsmanship 
and  are  now  drawing  large  salaries  and  holding  important,  re- 
sponsible positions.   You  also  can  learn  how  to  earn 

$25  to  $100  a  Week 

Not  enough  really  skilled  draftsmen  are  available  to  fill  the  places  open 
now.  All  you  need,  is  training  to  be  prepared  to  answer  the  call  that  will 
mean  more  money  for  you.  Begin  your  training  without  delay.  Don't  waste 
time  waiting.  The  Chicago  "Tech"  experts  are  ready  today  to  give  you  the 
thorough,  practical  instruction  which  will  enable  you  to  step  into  the  drafting 
room  of  some  big  organization  prepared  to  do  the  kind  of  work  that  earns 
high  salaries  and  leads  to  advancement.  At  least  write.  Mail  the  coupon 
below  or  a  letter  stating  which  branch  specially  interests  you. 


Come  to  Chicago  "Tech" 

TRAIN  AT  HOME 


Chicago  "Tech"  has  its  stu- 
dents everywhere.  If  you 
can't  come  to  Chicago,  take  the 
Home  Study  course.  The  same 
professors  who  direct  the  resi- 
dent courses  will  teach  you  by 
mail.  You  will  have  their  per- 
sonal direction,  you  will  learn 
the  most  modern  methods- 
all  this  while  holding  your 
present  job.  We  train  hun- 
dreds of  ambitious  men — and 
see  them  quickly  rise  to  suc- 
cess. You  therefore  need  not 
be  denied  this  technical  educa- 
tion. Sign  and  mail  the  cou- 
pon. 


Get  Practical  Training 
from  Practical  Men 

NO  TIME  PUT  IN  ON  NEEDLESS  STUDIES 

Enrollment  with  Chicago  "Tech"  means  getting  direct 
personal  instruction  from  men  who  for  years  have  planned 
and  directed  big  architectural  and  engineering  work  in  lead- 
ing cities.  They  have  weeded  out  useless  theories  and  need- 
less studies  and  will  give  you  the  kind  of  instruction  which 
will  enable  you  to  work  beside  the  most  experienced  men. 

That  is  one  reason  why  you  can  get  a  complete,  thorough 
technical  training  here  in  such  a  short  time.  Also  the  reason 
why  Chicago  "Tech"  men  are  in  such  great  demand.  They 
go  into  work  prepared  to  give  the  kind  of  service  wanted. 

This  is  the  training  you  are  offered  either  at  the  college 
or  by  mail.  And  this  is  the  time  to  enroll  when  there  is 
such  a  pressing  need  for  highly  trained  draftsmen.  Use 
your  spare  hours  to  fit  yourself  for  a  bigger  salary — a  more 
important  position.  Chicago  "Tech"  offers  you  the  oppor- 
tunity. WRITE. 

EASY  PAYMENTS 

Low  tuition  fees  and  easy  terms  of  payment.    Pay  as  you 

go  along.  Get  training  which  will  soon  repay  in  extra  earn- 
ings all  the  cost  of  the  course.  You  know  the  salaries  re- 
ceived by  skilled  technical  men  today.  Get  information  on 
the  opportunities  which  are  opened  wide  to  you  by  Chicago 
"Tech".  We  will  give  you  all  this  information  about  fees, 
terms,  etc.,  and  send  testimonials  from  Chicago  ''Tech" 
graduates  on  how  they  have  profited  from  our  instruction, 
if  you  will  send  the  coupon. 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism — its  construc- 
tion, operation  and  REPAIR — taught  by  mail. 
You  train  directly  under  the  Chicago  "Tech" 
automobile  experts.  Learn  all  about  Principles 
of  the  Automobile,  all  about  Gas  Engines.  Power 
Plants.  Transmissions  Lubrication,  Cooling, 
Batteries,   Starting  and  Lighting  Systems,  etc. 

KNOW  HOW  TO   FIX  TROUBLES 

Most  complete  instruction  in  auto  repair  work. 
Equips  you  for  high  pay  or  to  start  a  business. 
Big  demand  for  trained  repair  men. 

Aeronautics 

Complete,  practical  instruction  in  Aeronautic 
Engineering.  Every  principle  made  clear.  Con- 
struction of  every  type  of  machine  fully  ex- 
plained. This  course  equips  you  for  expert  work. 
Get  the  catalog  and  information.    Send  coupon. 


Below  we  list  our  principal  courses 
in  Drafting  and  several  others.  Just 
mark  X  in  the  [  ]  to  show  which 
course  interests  you  and  we  will  send 
Catalan  and  information  about  that 
particular  subject.  If  in  doubt  about 
yourself,  tell  us  your  ambitions  and 
we  will  advise  you.  Sending  this 
coupon  may  mark  a  turning  point  in 
your  career.  May  lead  to  a  larger 
measure  of  success  than  you  have 
expected.  We  can  train  you  as  we 
have  trained  others.  Send  the  coupon 
  today. 

CHICAGO   TECHNICAL  COLLEGE 

1045  Chicago  "Tech"  Building,  Chicago 


WRITE 


FREE 


Other  institutions  ask  you  to 
pay  first — and  then  to  find  out 
later  how  well  qualified  you  are 
for  this  profession.    We  send 
the  free  lesson  first  and  place 
you  under  no  obligation  at 
all.  Discover  your  qualifica 
tions  before  you  pay  any- 
thing. And  see  for  yourself 
just  what  Chicago  "Tech' 
offers    you    in  training 
which  will  bring  a  ready 
market  for  your  services 
and  open  opportunities 
which  are  closed  to  the 
untrained  man.  The 
coupon  will  bring  all 
the  facts  about  the 
course,  the  small 
fee,  and  the  easy 
terms. 


TEST 

LESSON 


CHICACO  TECHNICAL  COLLEGE 

1045  Chicago  "Tech"  Building,  Chicago 

Without  obligation  upon  me,  send  your  Catalog  on  subject  indicated 
below.    Also  FREE  Lesson  if  inquiry  is  on  Drafting  or  Plan  Reading. 

Mark  X  opposite  work  in  which  you  are  especially  interested. 


[  ]  Architectural  Drafting 

[  ]  Machine  Drafting 

t  ]  Electrical  Drafting 

[  ]  Structural  Drafting 

[  ]  Sheet  Metal  Drafting 

[  ]  Builders'  Course 


[  ]  Plan -Reading — Buildings 

[  ]  Plan-Reading — Shop  Men 

[  1  Estimating 

[  ]  Surveying 

[  ]  Autos  and  Gas  Engines 

[  ")  Aeronautics 


City. 


College  or  Home  Study  ?  State  which . 
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/Boys-/ 

Win  &n 

,  ^\xVo-YJ\veeY  i 

In  This  Interesting  Contest 

TO  THE  BOY  who  can  think  of  the  most  inter- 
esting uses  for  the  popular  AUTO-WHEEL  COASTER, 
for  earning  money  and  for  play,  weshalJ  award 
one  of  our  lar^e  models  absolutely  FREE.  It's  a 
mighty  generous  prize  for  a  few  minutes'  work. 
And  the  following  eleven  valuable  prizes  will  be 
given  to  those  Bending  in  the  next  best  uses: 
Camera,  Camping  Tent,  Mess  Kit,  Scout  Knife, 
Fleetwlng  Steering  Sled,  Compass,  Ingersoll 
Watch,  Axe,  Bank,  Electric  Flashlight,  Poncho. 

INFORMATION  ABOUT  CONTEST 

1.  Any  boy  or  girl  not  over  15  years  may  compete. 

2.  Contest  will  be  judged  by  three  men  well- 

known  in  the  Boy  Scout  organization. 

8.  Write  to  Business  Idea  Dept.,  Buffalo  Sled  Co., 
for  pamphlet  explaining  the  Contest,  and 
colored  catalog  telling  all  about  Auto- Wheel. 

4.  At  end  of  letter  write  names  of  three  Coaster 
Wagon  Dealers  in  your  town.  If  any  carry 
the  Auto- Wheel  put  an  "k"  after  name. 

YOU  CAN  DO  IT.  Any  live  boy  who  knows  how 
to  get  fun  and  earn  money  out  of  a  good,  strong 
coaster  wagon,  has  a  fine  chance  to  get  the  Auto- 
Wheel  as  a  prize.  Here  are  a  few  pointers:  The 
Auto- Wheel  is  a  wagon  for  work  or  play.  It's 
built  for  strength  and  speed.  Has  roller  bearings, 
steel  axles  and  tires,  body  white  ash,  mapie  gear. 

If  there's  an  Auto-Wheel  dealer  near  you,  he'll 
gladly  let  you  see  the  Auto-Wheel  Coaster  in  his 
store,  and  he'll  give  you  some  good  ideas  for  your 
letter.   CONTEST  CLUSfcS  NOVEMBER  30,  1919. 


HERE'S  YOUR  CHANCE. 

Buffalo  Sled  Co., 

163  Schenck  Street, 
N.  Tonawanda,  N.Y. 


GET  BUSY. 


ONIY$522 

A  MONTH  PAYS  FOR 
HIS  SPLENDID  > 
IAMOND  RING 


SWEETS  Cluster; 
7  fine  Diamonds  set 
in  Platinum.  Looks 
flikt  $225  Solitaire. 


Seven  perfectly 
matched,  blue-whit. 
Diamonds,  skilfully 
mounted  in  Platinum  w 
resemble  one  magnificent 
Solitaire.  The  Diamonds 
were  selected  for  their  perfect 
cut,  their  blue-white  color, 
their  superior  quality  and  won. 
derful  brilliancy,  by  one  of  our  most  skilful  Dia- 
mond experts;  together  they  look  like  one  large, 
single  stone.  A  most  handsome  and  showy  ring 
for  the  least  amount  of  money. 

SEND  NO  MONEY^r%hargesnd prepaid- 

you  are  sure  to  be  pleased.  Pay  onlv  $12.50  on 
delivery — the  balance  in  ten  monihs:  $5.00  EACH 
MONTH,  until  entire  price,  $62.50  has  been  paid. 

OUR  PROFIT-SHARING  PLAN 

Our  customers  have  the  benefit  of  a  7%%  in- 
'&  re-purchase  value.     Write  for  particulars 
w  the  House  of  Sweet. 
?EE    OE    LUXE    CATALOG.     Learn  of 
our    great    values — our    easy    terms  of 
payment— our   big  variety.     Ask  for 
"a.  579R  and  be  sure 
Dept.   579R.  Liberty 
nds  accepted  at  face 
value. 


Build  Your  Own  PHONOGRAPH 

SAVE 


Ifs  Easy  With  Our  Help 

A  few  hours  interesting  work 
saves   many   dollars   and  gives 
you  a  machine  exactly  to  suit 
your  ideals.    We  furnish  motors, 
tone  arms,  case  material,  blue 
prints    and    full  instructions. 
Plays  any  record.   You  can  malte 
fine  profit  building  phonographs 
for  your  friends. 
Write  Today  for  Our  Free 
Blue   Print  Offer.  Agents 
wanted  for  our  ready  built 
Choraleons. 

Choralenn  Phonograph  Co. 

710  Monger  Bldg  .  Elkhart,  lnd. 


OVER 
HALF 


(Continued  from  page  550) 
It  was  achieved  simply     interview.    But  I  am  satisfied  that  some 


method  or  device, 

by  discarding  the  enormous  structures, 
which  are  bad  enough  for  transmission  but 
wholly  unsuitable  for  reception,  and  adopt- 
ing a  more  appropriate  type  of  receiver. 
As  I  pointed  out  in  a  previous  article,  to 
dispose  of  this  difficulty  for  good,  a  radical 
change  must  be  made  in  the  system,  and  the 
sooner  this  is  done  the  better. 

Radio  Government  Control  Not  Wanted. 

It  would  be  calamitous,  indeed,  if  at  this 
time  when  the  art  is  in  its  infancy  and  the 
vast  majority,  not  excepting  even  experts, 
have  no  conception  of  its  ultimate  possi- 
bilities, a  measure  would  be  rushed  through 
the  legislature  making  it  a  govern- 
ment monopoly.  This  was  proposed  a  few 
weeks  ago  by  Secretary  Daniels,  and  no 
doubt  that  distinguished  official  has  made 
his  appeal  to  the  Senate  and  House  of  Rep- 
resentatives with  sincere  conviction.  But 
universal  evidence  unmistakably  shows  that 
the  best  results  are  always  obtained  in 
healthful  commercial  competition.  There 
are,  however,  exceptional  reasons  why  wire- 
less should  be  given  the  fullest  freedom  of 
development.  In  the  first  place  it  offers  pros- 
pects immeasurably  greater  and  more  vital 
to  betterment  of  human  life  than  any  other 
invention  or  discovery  in  the  history  of 
man.  Then  again,  it  friust  be  understood 
that  this  wonderful  art  has  been,  in  its  en- 
tirety, evolved  here  and  can  be  called 
"American"  with  more  right  and  propriety 
than  the  telephone,  the  incandescent  lamp 
or  the  aeroplane.  Enterprising  press  agents 
and  stock  jobbers  have  been  so  successful 
in  spreading  misinformation  that  even  so 
excellent  a  periodical  as  the  Scientific 
American  accords  the  chief  credit  to  a 
foreign  country.  The  Germans,  of  course, 
gave  us  the  Hertz-waves  and  the  Russian, 
English,  French  and  Italian  experts  were 
quick  in  using  them  for  signaling  purposes. 
It  was  an  obvious  application  of  the  new 
agent  and  accomplished  with  the  old  classi- 
cal and  unimproved  induction  coil — scarcely 
anything  more  than  another  kind  of  heli- 
ography.  The  radius  of  transmission  was 
very  limited,  the  results  attained  of  little 
value,  and  the  Hertz  oscillations,  as  a 
means  for  conveying  intelligence,  could 
have  been  advantageously  replaced  by 
sound-waves,  which  I  advocated  in  1891. 
Moreover,  all  of  these  attempts  were  made 
three  years  after  the  basic  principles  of  the 
wireless  system,  which  is  universally  em- 
ployed to-day,  and  its  potent  instrumen- 
talities had  been  clearly  described  and 
developed  in  America.  No  trace  of  those 
Hertzian  appliances  and  methods  remains 
today.  We  have  proceeded  in  the  very 
opposite  direction  and  what  has  been  done 
is  the  product  of  the  brains  and  ef- 
forts of  citizens  of  this  country.  The  fun- 
damental patents  have  expired  and  the  op- 
portunities are  open  to  all.  The  chief  argu- 
ment of  the  Secretary  is  based  on  interfer- 
ence. According  to  his  statement,  reported 
in  the  New  York  Herald  of  July  29th,  sig- 
nals from  a  powerful  station  can  be  inter- 
cepted in  every  village  of  the  world.  In 
view  of  this  fact,  which  was  demonstrated 
in  my  experiments  of  1900,  it  would  be  of 
little  use  to  impose  restrictions  in  the 
United  States. 

America  First. 

As  throwing  light  on  this  point,  I  may 
mention  that  only  recently  an  odd  looking 
gentleman  called  on  me  with  the  object  of 
enlisting  my  services  in  the  construction  of 
world  transmitters  in  some  distant  land. 
"We  have  no  money,"  he  said,  "but  car- 
loads of  solid  gold  and  we  will  give  you  a 
liberal  amount."  I  told  him  that  I  wanted 
to  see  first  what  will  be  done  with  my  in- 
ventions in  America,  and  this  ended  the 


dark  forces  are  at  work,  and  as  time  goes 
on  the  maintenance  of  continuous  com- 
munication will  be  rendered  more  difficult. 
The  only  remedy  is  a  system  immune 
against  interruption.  It  has  been  perfected, 
it  exists,  and  all  that  is  necessary  is  to  put 
it  in  operation. 

The  terrible  conflict  is  still  uppermost  in 
the  minds  and  perhaps  the  greatest  import- 
ance will  be  attached  to  the  Magnifying 
Transmitter  as  a  machine  for  attack  and 
defense,  more  particularly  in  connection 
with  Tclautomatics.  This  invention  is  a 
logical  outcome  of  observations  begun  in 
my  boyhood  and  continued  thruout  my  life. 
When  _  the  first  results  were  publisht  the 
Electrical  Review  stated  editorially  that  it 
would  become  one  of  the  "most  potent  fac- 
tors in  the  advance  and  civilization  of  man- 
kind." The  time  is  not  distant  when  this 
prediction  will  be  fulfilled.  In  1898  and 
1900  it  was  offered  to  the  Government  and 
might  have  been  adopted  were  I  one  of 
those  who  would  go  to  Alexander's  shep- 
herd when  they  want  a  favor  from  Al- 
exander. At  that  time  I  really  thought 
that  it  would  abolish  war,  because  of  its 
unlimited  destructiveness  and  exclusion 
of  the  personal  element  of  combat.  But 
while  I  have  not  lost  faith  in  its  potentiali- 
ties, my  views  have  changed  since 

The  Road  to  Permanent  Peace. 

War  can  not  be  avoided  until  the  physi- 
cal cause  for  its  recurrence  is  removed  and 
this,  in  the  last  analysis,  is  the  vast  extent 
of  the  planet  on  which  we  live.  Only  thru 
annihilation  of  distance  in  every  respect  as, 
the  conveyance  of  intelligence,  transport  of 
passengers  and  supplies  and  transmission 
of  energy  will  conditions  be  brought  about 
some  day,  insuring  permanency  of  friendly 
relations.  What  we  now  want  most  is 
closer  contact  and  better  understanding  be- 
tween individuals  and  communities  all  over 
the  earth,  and  the  elimination  of  that  fa- 
natic devotion  to  exalted  ideals  of  national 
egoism  and  pride  which  is  always  prone  to 
plunge  the  world  into  primeval  barbarism 
and  strife.  No  league  or  parliamentary  act 
of  any  kind  will  ever  prevent  such  a  ca- 
lamity. These  are  only  new  devices  for 
putting  the  weak  at  the  mercy  of  the 
strong.  I  have  exprest  myself  in  this  re- 
gard fourteen  years  ago,  when  a  combina- 
tion of  a  few  leading  governments — a  sort 
of  Holy  Alliance — was  advocated  by  the 
late  Andrew  Carnegie,  who  may  be  fairly 
considered  as  the  father  of  this  idea,  hav- 
ing given  to  it  more  publicity  and  impetus 
than  anybody  else  prior  to  the  efforts  of 
the  President.  While  it  can  not  be  denied 
that  such  a  pact  might  be  of  material 
advantage  to  some  less  fortunate  peoples, 
it  can  not  attain  the  chief  object  sought. 
Peace  can  only  come  as  a  natural  con- 
sequence of  universal  enlightenment  and 
merging  of  races,  and  we  are  still  far 
from  this  blissful  realization.  As  I  view 
the  world  of  today,  in  the  light  of  the 
gigantic  struggle  we  have  witnest,  I  am 
filled  with  conviction  that  the  interests  of 
humanity  would  be  best  served  if  the 
United  States  remained  true  to  its  tradi- 
tions and  kept  out  of  "entangling  alliances." 
Situated  as  it  is,  geographically,  remote 
from  the  theaters  of  impending  conflicts, 
without  incentive  to  territorial  aggrandize- 
ment, with  inexhaustible  resources  and  im- 
mense population  thoroly  imbued  with  the 
spirit  of  liberty  and  right,  this  country  is 
placed  in  a  unique  and  privileged  position. 
It  is  thus  able  to  exert,  independently,  its 
colossal  strength  and  moral  force  to  the 
benefit  of  all,  more  judiciously  and  effect- 
ively, than  as  member  of  a  league. 

(Continued  on  page  554) 
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"The  Job  is  Yours — 

on  One  Condition  V9 

"For  a  long  time  I  watched  the  new  men  who  came  into  this  business.  Some  stood  still — stayed 
right  where  they  started.  Others  climbed — made  each  job  a  stepping  stone  to  something  better. 

"Now,  what  was  the  difference  ?  Well,  I  investigated  and  found  out.  The  men  who  were  getting 
ahead  had  been  devoting  part  of  their  spare  time  to  study  along  the  line  of  their  work.  Our  treasurer 
used  to  be  a  bookkeeper.  The  factory  superintendent  was  working  at  a  bench  in  the  shop  a  few 
years  ago.  The  sales  manager  started  in  a  branch  office  up  state.  The  chief  designer  rose  from  the 
bottom  in  the  drafting  room. 

"All  of  these  men  won  their  advancements  through  spare  time  study  with  the  International  Corre- 
spondence Schools.  Today  they  are  earning  four  or  five  times — yes,  some  of  them  ten  times  as  much 
money  as  when  they  came  with  us. 

"So  out  of  this  experience  we  have  formed  a  policy.  We  are  looking  for  men  who  care  enough 
about  their  future  not  only  to  do  their  present  work  well,  but  to  devote  part  of  their  spare  time  to 
preparation  for  advancement. 

"And  I'll  give  you  this  job  on  one  condition — that  you  take 
up  a  course  of  special  training  along  the  line  of  your  work. 
Let  the  I.  C.  S.  help  you  for  one  hour  after  supper  each  night 
and  your  future  in  this  business  will  take  care  of  itself." 

Employers  are  begging  for  men  with  ambition,  men  who 
really  want  to  get  ahead  in  the  world  and  are  willing  to 
prove  it  by  training  themselves  in  spare  time  to  do  some  one 
thing  well. 

Prove  that  you  are  that  kind  of  a  man !  The  International  Corre- 
spondence Schools  are  ready  and  anxious  to  help  you  prepare  for  ad- 
vancement in  the  work  of  your  choice,  whatever  it  may  be.  More  than 
two  million  men  and  women  in  the  last  28  years  have  taken  the  I.  C.  S. 
route  to  more  money.  Over  100,000  others  are  getting  ready  in  the  same 
way  right  now.  Surely  the  least  you  can  do  is  to  find  out  what  there 
is  in  this  proposition  for  you.  Here  is  all  we  ask :  Without  cost,  with- 
out obligating  yourself  in  any  way,  simply  mark  and  mail  this  coupon. 


[     City  State. 


r, 


■TEAR  OUT  HER  Zm 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6202,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the  posi. 
tion,  or  in  the  subject,  he/ore  which  I  mark  X. 


□  electrical  engineer 

Q  Electrician 

□  Electric  Wiring 

□  Electric  Lighting 

□  Electric  Car  Running 

□  Heavy  Electric  Traction 

□  Electrical  Draftsman 

□  Electric  Machine  Designer 

□  Telegraph  Expert 

□  Practical  Telephony 

□  mechanical  engineer 

□  Mechanical  Draftsman 

□  Toolmaker 

□  Machine  Shop  Practice 

□  Gas  Engineer 

□  CIVIL  ENGINEER 

□  Surveying  and  Mapping 

□  MINE  FOREMAN  OR  ENGINEER 

□  ARCHITECT 

□  Architectural  Draftsman 

□  PLUMBING  AND  HEATING 

□  Sheet  Metal  Worker 

□  Ship  Draftsman 


□  CHEMICAL  ENGINEER 

□  SALESMANSHIP 

□  ADVERTISING  MAN 

□  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BOOKKEEPER 

□  Stenographer  and  Typist 

□  Cert.  Public  Accountant 

□  Traffic  Management 

□  Commercial  Law 

□  GOOD  ENGLISH 

□  Common  School  Subjects 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  STATIONARY  ENGINEER 

□  Textile  Overseer  or  Supt. 

□  agriculture 

□  Navigator  I  □  Spanish 

□  Poultry  Raising     ■□  French 

□  AUTOMOBILES      !□  Italian 


Occupation 
&  Employer_ 

Street 

and  No  
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Make  your 
records  last  longer 
and  play  better! 

AFTER  an' ordinary  steel 
needle  plays  one  record 
the  needle  point  is  worn  off. 
( Illustration  A. )  After  play- 
ing one  record  there  is  no 
perceptible  wear  if  you  use 
(Illustration  B.) 

5TMI  IN5TRUMCNT  Of  QUALITY 
onorj 
CLEAR   AS   A   SELL  CI 

Semi-Permanent  Silvered 

PHONOGRAPH 

NEEDLES 

These  Sonora  Needles  play  50 
to  100  times,  are  more  economical, 
more  convenient,  save  constant 
needle  changing  and  mellow  the 
tone.  These  needles  give  the  max- 
imum of  satisfaction  and  are  the 
most   economical  ultimately. 

l"l¥\¥^f  f    A     sample  needle 

r  Kr  r  ■  wiU  be  given  FREE 

*  »»*^*^  •  so  that  vou  can 
prove  its  merit  for  yourself. 
Write  for  yours  today. 

Three  Grades 
Loud,  Medium,  Soft. 
30c  per  card  of  5.  In  Canada  40c 

Sonora  Plioitagraulj  BnUs 
(Unmpany.  3ns. 

GEORGE  E.  BRIGHTSON,  President 
279  Broadway,  Dept.  G,  New  York 
Toronto:  Ryrie  Bldg. 
CAUTION!  Beware  of  similarly  con- 
structed needles  of  Inferior  quality 


!446?srPREST0-UP'; 

Bolt -Together  House 


The  Wonder  Buildings  of  the  Age 


GUARANTEED 

Purchased  after  most  rigid  inspection  by  some 
of  the  largest  Steel,  Coal  and  Industrial  Cor- 
porations in  the  United  States.  You  are  not 
experimenting.  "PRESTO-UP"  Bolt-Together 
Houses  are  patented,  manufactured  exclusively 
by  us  and  sold  at  money  saving  prices. 
Seven  different  types  of  walls  to  choose  from. 
Wind  and  weather  proof.  Invisible  joints  in- 
side and  out.  Extremely  simple  to  bolt  to- 
gether. Wonderful  strength.  Better  construc- 
tion than  regularly  constructed  houses.  Ex- 
ceptionally good  lumber.  Cement  coated  nails. 
Fifteen  Year  Guaranteed  Slate  Coated  Roofing. 
Well  painted,  and  best  of  all,  neat  in  appearance 
and  so  simple  to  bolt  together  that  it  is  a 
pleasure  to  do  the  work. 

sf0"rd  CATALOG  FX-412  TODAY 

Houses — Garages — Barns — Out  Build- 
ings, etc.   Also  Harris  Fresh  Air 
Canvas  Houses 
HARRIS  BROTHERS  CO.,  Chicago 
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The  Mechanistic  Theory  of  Life. 


In  one  of  these  biographical  sketches, 
published  in  the  Electrical  Experimenter, 
I  have  dwelt  on  the  circumstances  of  my 
early  life  and  told  of  an  affliction  which 
compelled  me  to  unremitting  exercise  of 
imagination  and  self-observation.  This 
mental  activity,  at  first  involuntary  under 
the  pressure  of  illness  and  suffering,  grad- 
ually became  second  nature  and  led  me 
finally  to  recognize  that  I  was  but  an  auto- 
maton devoid  of  free  will  in  thought  and 
action  and  merely  responsive  to  the  forces 
of  the  environment.  Our  bodies  are  of 
such  complexity  of  structure,  the  motions 
we  perform  are  so  numerous  and  involved, 
and  the  external  impressions  on  our  sense 
organs  to  such  a  degree  delicate  and  elu- 
sive that  it  is  hard  for  the  average  person 
to  grasp  this  fact.  And  yet  nothing  is 
more  convincing  to  the  trained  investigator 
than  the  mechanistic  theory  of  life  which 
had  been,  in  a  measure,  understood  and 
propounded  by  Descartes  three  hundred 
years  ago.  But  in  his  time  many  important 
functions  of  our  organism  were  unknown 
and,  especially  with  respect  to  the  nature 
of  light  and  the  construction  and  operation 
of  the  eye,  philosophers  were  in  the  dark. 
In  recent  years  the  progress  of  scientific 
research  in  these  fields  has  been  such  as  to 
leave  no  room  for  a  doubt  in  regard  to 
this  view  on  which  many  works  have  been 
published.  One  of  its  ablest  and  most  elo- 
quent exponents  is,  perhaps,  Felix  Le  Dan- 
tec,  formerly  assistant  of  Pasteur.  Prof. 
Jacques  Loeb  has  performed  remarkable 
experiments  in  heliotropism,  clearly  estab- 
lishing the  controlling  power  of  light  in 
lower  forms  of  organisms,  and  his  latest 
book,  "Forced  Movements, "  is  revelatory. 
But  while  men  of  science  accept  this  theory 
simply  as  any  other  that  is  recognized,  to 
me  it  is  a  truth  which  I  hourly  demonstrate 
by  every  act  and  thought  of  mine.  The 
consciousness  of  the  external  impression 
prompting  me  to  any  kind  of  exertion, 
physical  or  mental,  is  ever  present  in  my 
mind.  Only  on  very  rare  occasions,  when 
I  was  in  a  state  of  exceptional  concentra- 
tion, have  I  found  difficulty  in  locating  the 
original  impulses. 

Lack  of  Observation  a  Form  of  Ignorance. 

The  by  far  greater  number  of  hu- 
man beings  are  never  aware  of  what  is 
passing  around  and  within  them,  and  mil- 
lions fall  victims  of  disease  and  die  prema- 
turely just  on.  this  account.  The  common- 
est, every-day  occurrences  appear  to  them 
mysterious  and  inexplicable.  One  may  feel 
a  sudden  wave  of  sadness  and  rakeJhis 
brain  for  an  explanation  when  he  might 
have  noticed  that  it  was  caused  by  a  cloud 
cutting  off  the  rays  of  the  sun.  He  may 
see  the  image  of  a  friend  dear  to  him  under 
conditions  which  he  construes  as  very  pe- 
culiar, when  only  shortly  before  he  has 
passed  him  in  the  street  or  seen  his  photo- 
graph somewhere.  When  he  loses  a  collar 
button  he  fusses  and  swears  for  an  hour, 
being  unable  to  visualize  his  previous  ac- 
tions and  locate  the  object  directly.  Defi- 
cient observation  is  merely  a  form  of  ig- 
norance and  responsible  for  the  many  mor- 
bid notions  and  foolish  ideas  prevailing. 
There  is  not  more  than  one  out  of  every 
ten  persons  who  does  not  believe  in  telepa- 
thy and  other  psychic  manifestations,  spir- 
itualism and  communion  with  the  dead,  and 
who  would  refuse  to  listen  to  willing  or 
unwilling  deceivers.  Just  to  illustrate  how 
deeply  rooted  this  tendency  has  become 
even  among  the  clear-headed  American 
population,  I  may  mention  a  comical  inci- 
dent. 


Psychic    Phenomena    in    the    Manufacture  of 
Flivvers. 

Shortly  before  the  war,  when  the  ex- 
hibition of  my  turbines  in  this  city  elicit- 
ed widespread  comment  in  the  technical 
papers,  I  anticipated  that  there  would  be  a 
scramble  among  manufacturers  to  get  hold 
of  the  invention,  and  I  had  particular  de- 
signs on  that  man  from  Detroit  who  has  an 
uncanny  faculty  for  accumulating  millions. 
So  confident  was  I  that  he  would  turn 
up  some  day,  that  I  declared  this  as 
certain  to  my  secretary  and  assistants. 
Sure  enough,  one  fine  morning  a  body  of 
engineers  from  the  Ford  Motor  Company 
presented  themselves  with  the  request  of 
discussing  with  me  an  important  project. 
"Didn't  I  tell  you?"  I  remarked  triumphant- 
ly to  my  employees,  and  one  of  them  said, 
"You  are  amazing,  Mr.  Tesla ;  every- 
thing comes  out  exactly  as  you  predict.'' 
As  soon  as  these  hard-headed  men  were 
seated  I,  of  course,  immediately  began  to 
extol  the  wonderful  features  of  my  tur- 
bine, when  the  spokesmen  interrupted  me 
and  said,  "We  know  all  about  this,  but  we 
are  on  a  special  errand.  We  have  formed 
a  psychological  society  for  the  investigation 
of  psychic  phenomena  and  we  want  you  to 
join  us  in  this  undertaking."  I  suppose 
those  engineers  never  knew  how  near  they 
came  to  being  fired  out  of  my  office. 

Confuting  Spiritism. 

Ever  since  I  'was  told  by  some  of  the 
greatest  men  of  the  time,  leaders  in  science 
whose  names  are  immortal,  that  I  am  pos- 
sesst  of  an  unusual  mind,  I  bent  all  my 
thinking  faculties  on  the  solution  of  great 
problems  regardless  of  sacrifice.  For  many 
years  I  endeavored  to  solve  the  enigma  of 
death,  and  watched  eagerly  for  every  kind 
of  spiritual  indication.  But  only  once  in 
the  course  of  my  existence  have  I  had  an 
experience  which  momentarily  impressed 
me  as  supernatural.  It  was  at  the  time 
of  my  mother's  death.  I  had  become  com- 
pletely exhausted  by  pain  and  long  vigi- 
lance, and  one  night  was  carried  to  a 
building  about  two  blocks  from  our  home. 
As  I  lay  helpless  there,  I  thought  that  if 
my  mother  died  while  I  was  away  from  her 
bedside  she  would  surely  give  me  a  sign. 
Two  or  three  months  before  I  was  in  Lon- 
don in  company  with  my  late  friend,  Sir 
William  Crookes,  when  spiritualism  was 
discussed,  and  I  was  under  the  full  sway 
of  these  thoughts.  I  might  not  have  paid 
attention  to  other  men,  but  was  susceptible 
to  his  arguments  as  it  was  his  epochal  work 
on  radiant  matter,  which  I  had  read  as  a 
student,  that  made  me  embrace  the  electric- 
al career.  I  reflected  that  the  conditions  for 
a  look  into  the  beyond  were  most  favor- 
able, for  my  mother  was  a  woman  of 
genius  and  particularly  excelling  in  the 
powers  of  intuition.  During  the  whole 
night  every  fiber  in  my  brain  was  strained 
in  expectancy,  but  nothing  happened  until 
early  in  the  morning,  when  I  fell  in  a  sleep, 
or  perhaps  a  swoon,  and  saw  a  cloud  carry- 
ing angelic  figures  of  marvelous  beauty, 
one  of  whom  gazed  upon  me  lovingly  and 
gradually  assumed  the  features  of  my 
mother.  The  appearance  slowly  floated 
across  the  room  and  vanished,  and  I  was 
awakened  by  an  indescribably  sweet  song 
of  many  voices.  In  that  instant  a  certitude, 
which  no  words  can  express,  came  upon  me 
that  my  mother  had  just  died.  And  that 
was  true.  I  was  unable  to  understand 
the  tremendous  weight  of  the  painful 
knowledge  I  received  in  advance,  and  wrote 
a  letter  to  Sir  William  Crookes  while  still 
under  the  domination  of  these  impressions 
and  in  poor  bodily  health.  When  I  re- , 
covered  I  sought  for  a  long  time  the  ex- 
(Continued  on  pmge  556) 
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CRIMP  CUT 
tONG  BURNING  PIPE  AN 
CIGARETTE  TOBACCO 


'I  'OPPY  red  bags,  tidy  red  tins,  handsome 
**  pound  and  half-pound  tin  humidors — 
and — that  classy,  practical  pound  crystal 
glass  humidor  with  sponge  moistener  top  that 
keeps  the  tobacco  in  such  perfect  condition. 

R.  J.  Reynolds  Tobacco  Co. 
Winston-Salem,  N.  C. 


J^"0  use  arguing  about  it,  or  mak- 
ing chin-music  in  a  minor  key ! 
If  you've  got  the  jimmy-pipe-notion 
or  cigarette  rolling  'em  idea  cornered 
in  your  smokeappetite,  slip  in  a  few 
liberal  loads  of  Prince  Albert !  And, 
you'll  sign  the  longest  lease  you  can 
hook  up  to  on  about  the  cheerfulest 
brand  of  in-and-out -door  sport  that 
ever  did  ramble  up  Broadway  or 
down  Lost  Creek  trail ! 

Boiled  down  to  regular  old  be- 
tween-us-man-talk,  Prince  Albert 
kicks  the  u pip"  right  out  of  a 
pipe  !  Puts  pipe  pleasure  into  the 
24-hours-a-day  joy 'us  class  !  Gives 
smokers  more  fun  to  the  square 


inch  than  they,  or  you,  ever  dug 
out  of  a  pipe  before  1 

Prince  Albert  makes  a  pipe  or 
cigarette  a  peace  party  at  both  ends 
and  the  middle !  Just  hums  and 
hums  the  soothingest  symphony  of 
smoke  content  that  ever  sifted  its 
happy  way  into  a  man's  system ! 
P.  A.  is  so  fragrant,  so  fascinating 
in  flavor,  so  refreshing ! 

And,  you  run  plumb-fair  against 
the  astounding  fact  that  Prince 
Albert  can't  bite  your  tongue  or 
parch  your  throat !  Because,  our 
exclusive  patented  process  cuts  out 
bite  and  parch !  Why,  you  can't 
get  orders  in  fast  enough  to  try  to  buy 
up  the  supply  for  a  long,  long  spell ! 
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the  Automobile  Center  of 
jhe  World  is  the  Logical 
Place" 


NOT    A    "ONE  MAN 
SCHOOL" 

The  M.  S.  A.  S.  embodies  the 
>csu  ideas  in  the  Auto  Industry. 
No  other  school  offers  such  an  ad- 
vantage as  this  school  here  in  Detroit. 
School  open  all  the  year,  enter  classes 
,nv  dav. 


uto  Elec- 
tricians are  in 
big    demand  every- 
where.    Interesting  work — 
big  salaries — exceptional  oppor- 
tunities for  advancement.  Every 
garage,  factory  and  service  station  needs 
ne  or  more  good  men.    Also  splendid  oppor- 
tunities to  open   electrical  service  stations  and 
lake    big    money.     Cars    need    constant  attention. 
Nearly  all  the  trouble  is  electrical.    Six  million  cars  now 
in  use — a  million  and  a  half  new  ones  will  be  put  in  service 
his  year.    That  means  thousands  of  trained  men  will  be  needed. 
Men  trained  in  Detroit  get  the  preference. 

Be  An  Auto  Electrician 

Earn  $200  to  $500  Monthly 


l>KT1loiT.V.9.A. 


Replying  to  a  recent  letter  addressed  to  Mr 
Artemas  Ward  making  inquiry  as  to  the  rep- 
utation of  the  Michigan  State  Auto  School, 
will  say  that  as  far  as  we  know  all  Detroit 
Automohile  manufacturers  endorse  the  work 
they  are  doing. 

It  is  managed  very  efficiently  and  they  have 
heen  turning  out  some  pretty  good  men  for 
the  automobile  industry,  and  cannot  see  any 
reason  why  you  should  hesitate  about  taking 
a  course  with  this  Institution. 

Yours  very  truly* 
KING  MOTOR  OAR  COMPANY. 


MONEY-BACK  GUARANTEE 
We  guarantee  to  qualify  you  for  a  position  as 
chauffeur,  repair  man,  tester,  demonstrator, 
auto  electrician,  garage  man,  automobile 
dealer,  Aeroplane  motor  mechanic  or  tractor 
mechanic  and  operator,  paying  from  $100  to 
$400  monthly  or  refund  your  money. 

Michigan  State  Auto  Sc 

670  Auto  Bldg.      Detroit,  Mich.  U 


If  you  are  electrically  inclined  this  is  your  best  opportunity. 
Our  complete  Auto  Course  trains  you  thoroughly  in  Auto 
Electrics.  You  can  hold  down  any  job  or  run  a  business  of 
your  own.  You  make  more  money  because  you  can  locate 
trouble  quickly,  without  waste  of  lime.  All  your  time  is  spent 
repairing  the  trouble — not  looking  for  it.  Our  successful  grad- 
uates are  in  every  part  of  the  world. 

Auto  Factories  Heartily  Endorse  Our  School 

They  not  only  endorse  the  M.  S.  A.  S.  but  they  also  give 
us  hearty  co-operation.  They  employ  our  students  while  tak- 
ing course  and  after  they  graduate.  We  have  the  latest  model 
chassis  for  students  to  work  on.  In  this  way  our  students  get 
best  possible  training  in  most  practical  manner. 


"School  News"  and  176 
Page  Catalog  FREE 

Just  off  the  press.  Gives 
complete  information.  Quotes 
dozens  of  letters  from  stu- 
dents who  have  actually  done 
what  you  would  like  to  do. 
What  better  proof  do  you 
want  that  YOU  can  do  it? 
You  CAN!  —  but  get  busy. 
"Jump"  a  train  and  come 
to  Detroit.  Hundreds  have 
done  it  and  made  good.  Will 
help  you  get  a  job  if  neces- 
sary to  pay  expenses  while 
taking  our  course.  Get  action 
NOW. 


DETROIT 

THE  HEART  OF  THE  AUTO  INDUSTRY 


hOOl    The  Old  Reliable  School 
.  S.  A.        A-  G-  SELLER,  Pres.  FACTORIES 


44       ^^Sl^J^V^  140 
AUTOMOBILE  ^*T*-,<o  ACCESSORY 
C  CEiflt*  FACTORIES 


CARNOTITE 


(Radium  Mineral.)  The  American  Pitchblende  found  in  Colorado, 
from  which  Radium  is  extracted. 

A  generous  piece,  enough  to  conduct  experiments,  such  as  affecting 
photographic  plates  thru  opaque  material  (similar  to  X-Ray  pictures), 
first  made  by  Sir  W.  Crookes  and  Mme.  Curie,  is  furnished  in  neat, 
wooden  box.  URANIUM  ORE  (Radio-Active) 

Containing  about  35%  of  pure  Uranium;  also  Radium  and  Vanadium. 
One  of  the  most  rare  and  interesting  minerals.  Twenty  milligrams  are 
furnished  in  glass  vial  protected  by  lead  cover. 

One  box  of  Carnotite  and  one  vial  of  Uranium  Ore  as  described  above 
50c  sent  prepaid. 


FORMULAS 

Luminous  Paint — Silver  Plating  Powder — -Liquid  Court 
Plaster — Soap  Bubble  Liquid — Straw  Hat  Bleach — 
Collapsible    Tube    Tooth     Paste — Resilvering  Mirror 


Liquid — Polish  for  Tan  Shoes — Dressing  for  Tan 
Shoes — Paint  to  make  Oil  Cloth. 

These  Ten  Recipes  in  sealed  envelope  for  50c. 
Sent  prepaid. 


Sidney  Specialty  Co., 


233  Fulton  Street 
New  York  City 


Enormous  Income  from  Insignificant  Investment 

Open  a  tire  Repairing  Shop — business  pours 
in.  Vanderpool  Vulcanizer  (5  Cavity  Model) 
has  capacity  of  $100  worth  of  work  a  day. 
We  are  the  pioneer  manufacturers  of  the  Dry 
Cure  Vulcanizer  —  the  only  vulcanizer  that 
guarantees  absolutely  PERFECT  work.  We 
send  you  FREE  TIRE  REPAIRING  MAN- 
UAL and  give  you  free  instruction.  Write 
today  for  full  particulars. 


WM.  VANDERPOOL  CO. 


In  answering  address  Dept.  X-15 

Springfield,  O. 


Bin ild  «urad  fly 


Model  AirplsnnwEs 


Send  5$  f  o  r  catalog 

models  0"f  new  machines,  par»-fcs"7 

Wexdlifrugf  Raver-  MTfffi.  <C<d>.  §12Broa 


nocked- down  scale 
.and  supplies. 

IBS  roatkiyini,  N»l£ 


By  Nikola  Tesla 
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ternal  cause  of  this  strange  manifestation 
and,  to  my  great  relief,  I  succeeded  after 
many  months  of  fruitless  effort.  I  had  seen 
the  painting  of  a  celebrated  artist,  repre- 
senting allegorically  one  of  the  seasons  in 
the  form  of  a  cloud  with  a  group  of  angels 
which  seemed  to  actually  float  in  the  air, 
and  this  had  struck  me  forcefully.  It  was 
exactly  the  same  that  appeared  in  my 
dream,  with  the  exception  of  my  mother's 
likeness.  The  music  came  from  the  choir 
in  the  church  nearby  at  the  early  mass  of 
Easter  morning,  explaining  everything 
satisfactorily  in  conformity  with  scientific 
facts. 

This  occurred  long  ago,  and  I  have  never 
had  the  faintest  reason  since  to  change  my 
views  on  psychical  and  spiritual  phenomena, 
for  which  there  is  absolutely  no  founda- 
tion. The  belief  in  these  is  the  natural  out- 
growth of  intellectual  development.  Re- 
ligious dogmas  are  no  longer  accepted  in 
their  orthodox  meaning,  but  every  indi- 
vidual clings  to  faith  in  a  supreme  power 
of  some  kind.  We  all  must  have  an  ideal 
to  govern  our  conduct  and  insure  content- 
ment, but  it  is  immaterial  whether  it  be  one 
of  creed,  art,  science  or  anything  else,  so 
long  as  it  fulfills  the  function  of  a  dema- 
terializing  force.  It  is  essential  to  the 
peaceful  existence  of  humanity  as  a  whole 
that  one  common  conception  should  prevail. 

Tesla's  Astounding  Discovery. 

While  I  have  failed  to  obtain  any  evi- 
dence in  support  of  the  contentions  of  psy- 
chologists and  spiritualists,  I  have  proved 
to  my  complete  satisfaction  the  automatism 
of  life,  not  only  through  continuous  obser- 
vations of  individual  actions,  but  even 
more  conclusively  through  certain  general- 
izations. These  amount  to  a  discovery 
which  I  consider  of  the  greatest  moment 
to  human  society,  and  on  which  I  shall 
briefly  dwell.  I  got  the  first  inkling  of 
this  astounding  truth  when  I  was  still  a 
very  young  man,  but  for  many  years  I  in- 
terpreted what  I  noted  simply  as  coinci- 
dences. Namely,  whenever  either  myself 
or  a  person  to  whom  I  was  attached,  or  a 
cause  to  which  I  was  devoted,  was  hurt 
by  others  in  a  particular  way,  which  might 
be  best  popularly  characterized  as  the  most 
unfair  imaginable,  I  experienced  a  singular 
and  undefinable  pain  which,  for  want  of  a 
better  term,  I  have  qualified  as  "cosmic," 
and  shortly  thereafter,  and  invariably,  those 
who  had  inflicted  it  came  to  grief.  After 
many  such  cases  I  confided  this  to  a  num- 
ber of  friends,  who  had  the  opportunity  to 
convince  themselves  of  the  truth  of  the 
theory  which  I  have  gradually  formulated 
and  which  may  be  stated  in  the  following 
few  words : 

Our  bodies  are  of  similar  construction 
and  exposed  to  the  same  external  influ- 
ences. This  results  in  likeness  of  response 
and  concordance  of  the  general  activities 
on  which  all  our  social  and  other  rules  and 
laws  are  based.  We  are  automata  entirely 
controlled  by  the  forces  of  the  medium, 
being  tossed  about  like  corks  on  the  surface 
of  the  water,  but  mistaking  the  resultant 
of  the  impulses  from  the  outside  for  free 
will.  The  movements  and  other  actions 
we  perform  are  always  life  preservative 
and  tho  seemingly  quite  independent  from 
one  another,  we  are  connected  by  invisible 
links.  So  long  as  the  organism  is  in  per- 
fect order  it  responds  accurately  to  the 
agents  that  prompt  it,  but  the  moment  that 
there  is  some  derangement  in  any  individ- 
ual, his  self-preservative  power  is  impaired. 
Everybody  understands,  of  course,  that  if 
one  becomes  deaf,  has  his  eyesight  weak- 
ened, or  his  limbs  injured,  the  chances  for 
his  continued  existence  are  lessened.  But 
{Continued  on  page  600) 
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Office-Manager  fcV  V^* 


Which  Job  Do  Ibu  Want? 

NOT  one  of  these  jobs  is  beyond  your  reach.  You  can  have  any  one  you  want. 
The  big  pay  that  goes  with  it  is  yours,  too.  A  little  ambition  and  some 
training  that  you  give  yourself  at  home  is  all  you  need.  You  don't  have  to 
serve  an  apprenticeship.  You  don't  have  to  go  to  school.  American  Technical 
Society  Home  Study  Books  and  a  little  spare  time  will  quickly  fit  you  to  hold 
any  kind  of  job.  If  you  haven't  the  necessary  "know  how"  to  put  you  in  the  big 
pay  class,  make  up  your  mind  to  get  it  right  now.  Pick  out  the  job  you  want 
and  send  the  coupon  for  the  books  that  will  fit  you  to  hold  it. 

Some  of  the  greatest  experts  in  the  world  prepared  these  books  just  for  you 
— to  help  you  get  ahead.  They  are  written  in  plain,  everyday,  good  old  U.  S. 
language,  just  like  you  and  I  talk.  No  big  technical  terms— no  trouble  to  under- 
stand them.  Hundreds  of  pictures  and  diagrams  in  each  set  help  to  make 
difficult  things  as  simple  as  A.  B.  C. 

Examine  Any  Books  Free 


Carpentry  and  Contracting.  5  volumes, 
2138  pages,  1000  pictures.  Was  $25.00.  Now...$17.80 

Civil  Engineering,  9  volumes,  3900  pages, 
3000  pictures.   Was  J45.00.  Now   29.80 

Fire  Prevention  and  Insurance.  4  vol- 
umes, 1500  pages,  600pictures.  Waa620.00.  Now  15.80 

Electrical  Engineering.  8  volumes,  380O 
pages,  2600  pictures.   Was  $40.00.  Now  24.80 

Automobile  Engineering,  6  volumes,  3600 
pages,  2000  pictures.    Was  $30.00.    Now   19.80 

Machine  Shop  Practice,  6  volumes,  2300 
pages,  2000  pictures.   Was  $30.00.  Now   19.80 


Steam  and  Gas  Engineering,  7  volumes, 

3300  pages,  2500  pictures.  Was  $35.00.  Now...«21.80 
Law  and  Practice  (with  reading  course)  13 

vols,  6000  pages,  illustrated.  Was  $72.00.  Now  39.80 
Telephony  nnd  Telegraphy,  4  volumes, 

1728  pages,  2000  pictures.  Was  $20.00.   Now...  12.80 
Sanitation,  Heating  and  Ventilating,  4 
volumes,  1454  pages,  1400  pictures.  Was  120.00. 

Now    13.80 

Practical  Accounting.  4  volumes,  1840  pages, 

800  pictures,  etc.   Was  20.00.  Now  _  12.80 

Drawing,  4  volumes,  1578  pages,  1000  pictures, 
blueprints,  etc   Was  $20.00.  Now   14.80 


A  An'l  £GHCI     ^e  couPon  alone,  properly  filled 
w  out  brings  any  books  you  select  by 

■M  ^%  W%  express  collect.    No  money  to  pay 


Only  50c 
a  Week 


in  advance  and  no  obligation  to  buy. 
Use  the  books  as  you  please  for  a  week  and  send  them  back  at  our  expense  if 
you  want  to.  If  you  decide  to  keep  the  books  to  help  you  make  more  money  like 
thousands  of  other  men  have  done,  send  us  only  $2.00  each  month.  This  is  only  50 
cents  a  week. 

1  t__  ^^.A^mni      Those  who  send  the  coupon  promptly  will 

|iX|b3  wl*€CI3l    ^  enrolled  as  a  consulting  member  of  our 

m  h  m        Society  for  one  year.  This  gives  you 
EQr  F    QEEFD   the  privilege  of  consulting  our  engin- 
■  ^t  ;  eers  ar,d  experts  on  any  problem  con 

nected  with  your  work— Free  of  any  charge. 

Go  after  one  of  these  big  jobs  now.  This  is  the  time. 
Trained  men  were  never  more  needed  than  they  are 
today.  This  coupon  is  your  start  on  the  road  to 
real  success.   MAIL  IT  NOW. 

American  Technical  Society 

Department  X-257  Chicago 
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Treat 
Yourself 
At  Home 

Here  is  a  partial 
list   of  ailments 
tieated  success- 
fully,   with  the 
Violetta,  Violet- 
Ray  Machine. 
Asthma 
Barbers'  Itch 
Boils 

Blackheads 

Bunions 

Callous 

Catarrh 

Chilblains 

Colds 

Corns 

Constipation 
Dandruff 
Deafness 
Earache 
Eczema 
Eye  Disease 
Falling  Hair 
Hay  Fever 
Headache 
Goitre 
Insomnia 
Lumbago 
Nervousness 
Neuralgia 
Neuritis 
Obesity 
Pains 
Paralysis 
Piles 
Pimples 
Pyorrhea 
Rheumatism 
Skin  Diseases 
Sore  Throat 
Sprains 
Tonsilitis 
Whooping  Cough 


VIOLET  RAYS 

Remove  Pain 
As  If  By  Magic! 


Try  This  for  Health 

and  Beautify — 10  Days  Free 

The  magic  of  Violet  Rays  now  brought  to 
your  home.  Most  famous  electrical  health  and 
beauty  device  yours  for  1  cent  per  treatment. 
Believes  pain  almost  instantly  from  neuritis, 
rheumatism,  lumbago.  Rid  yourself  of  head- 
aches, catarrh,  constipation,  insomnia,  nervous- 
ness. Beautify  hair  and  skin.  Double  your 
vigor,  energy,  and  vitality. 

VIOLETTA  S 

Not  a  vibrator.  No  shock.  No  pain.  Wonderful 
even  for  iufants.  Soothes  and  relieves  while  vitaliz- 
ing cverv  cell  and  every  tissue.  Write  today  for  free 
book  and  10  days'  trial  offer.  Bead  amazing  story 
of  Violet  Ray.  High  Frequency  Current.  The 
VIOLETTA  is  sold  direct  to  you  from  our  own  la- 
boratories.   Mail  coupon  or  postal  right  now. 


Bleadon-Dun  Company 


Dept.  21 


11  S.  Desplaines  Street, 


Chicago,  Illinois 


ItLEADON-DUN  COMPANY, 
Dept.  21, 
11  S.   Desplaines  St. 

Chicago.  Illinois. 
Please  send  me  your  free  book  and  10  Days'  Trial  offer 
on    VIOLETTA   Violet-Bay  Machine. 


Name. . . 
Address. 


By  Emerson  Easterling 
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ages,  baby  buggy,  and  other  objects  ahead 
untangle  and  get  on  their  way.  And  it 
always  looks  more  graceful  to  see  the  cars 
running  under  their  own  power,  too."  , 

"How  about  the  lights  and  heat  in  the 
cars?"  spoke  up  a  stranger.  Then,  after 
apparent  thought,  "Oh,  of  course  it  comes 
in  like  the  power." 

"Of  course,"  replied  Jazz. 

Just  then  the  power  came  on.  The  lights 
Hashed  up  again.    We  were  lighted  as  well 


Here  We  Have  Tommy  Edison  Running  His 
First  Model  of  the  Electrical  Railway  Some- 
where Over  the  Jersey   Flats,   And  Believe 
Us,  It  Worked. 

as  enlightened.  (How  do  you  get  that  way.) 

Somehow  I  couldn't  help  looking  around 
at  the  couple  in  the  corner.  They  were 
gone.  But  some  rice  was  left  in  the  seat. 
I  don't  know  whether  they  will  have  rice 
or  eggs  for  breakfast,  tho. 

"Does  it  make  much  difference  whether 
they  use  direct  or  alternating  current  for 
the  cars?"  I  asked  of  Stokes. 

"Not  much,"  he  answered  back  as  he  spit 
out  of  the  window  of  the  car,  now  in  mo- 
tion. 

EDISON  VS.  SPRAGUE  ON  ELECTRIC 
RAILWAYS 

To  the  Editor  of  the  New  York  Sun. 

Sir  :  I  have  noticed  in  your  paper  of 
August  27,  1919,  a  communication  from 
Frank  J.  Sprague  in  which  he  takes  me  to 
task  for  claiming  in  a  recently  published 
article  the  invention  of  the  trolley  car. 

Mr.  Sprague's  principal  contribution  to 
the  trolley  car  was  the  mechanical  suspen- 
sion of  the  electric  motor  to  the  truck. 
The  motor  itself  was  the  modern  reversi- 
ble, low  resistance,  high  efficiency,  dynamo- 
motor  devised  and  developed  by  me  in 
working  out  the  incandescent  electric  light 
system.  This  was  already  invented  and  at 
hand  for  Mr.  Sprague  to  adopt  to  the  con- 
ditions of  a  railway  car  truck.  Neither  he 
nor  Siemens  nor  any  one  else  could  have 
succeeded  in  making  a  trolley  system  com- 
mercially practicable  without  this  develop- 
ment. 

A  trolley  car  does  not  constitute  a  trol- 
ley system.  A  central  current  generation 
and  distributing  station  and  a  complete 
system  of  conductors  are  absolute  necessi- 
ties. I  had  already  spent  years  in  their 
development  for  the  incandescent  electric 
light  system  and  they  were  available  to  Mr. 
Sprague. 

Mr.  Sprague  states  also  that  he  had  great 
financial  difficulties  in  introducing  the 
trolley  system  into  Richmond  and  carried 
it  out  largely  by  his  personal  credit.  Per- 
haps he  has  forgotten  that  when  his  com- 


Fresh  Batteries — Easy  to  Make 

In  about  2  minutes  you  can  make  a  better, 
fresher  flashlight  battery  than  you  can  buy 
— and    you    get    full    life    of  chemicals. 

Stronger  light,  25%  cheaper  400%  more 

service  in  Make-UR-Own  batteries.  Fit  I  Yl 
x  6J/2  in.  tubular  flashlight  case.  Enough 
in  outfit  to  last  a  year  of  ordinary  use. 

Don't  buy   "dead"   batteries  make  your 

own.  Satisfaction,  or  money-back  guar- 
antee. 

Renewal  Outfit  Parts  and  chemi-fl*1  A  A 

cals  to  make  6  cells  complete.  .  .  ,.{u|.l*vU 
Marvel    Flashlight  Outfit- 
Flashlight  case  of  fibre  heavily 

nickel  trimmed,  Mazda  lamp,  complete 
Make-UR-Own  <j»2  3JJ 


with  6-cel 
battery  outfit 
In  ordering  give  name  and  full 
address  plainly  written  ;  mention 
amount  enclosed  and  which  outfit 
is  desired. 


AGENTS  WANTED 


PROTECTO  EXPLOSION 
AUTOMOBILE  WHISTLE 


A  pleasing,  effective  warning  sig- 
nal— clear,  loud  tone.  Gets  the 
right-of-way  in  dense  traffic— pre- 
vents accidents.  Replaces  priming 
cup,  or  furnished  with  attachment 
for  spark  plug.  Cannot  get  out  of 
order — no  wiring.  Attach  it  your- 
self in  a  few  minutes.  Specify 
make  of  car.    Order  today.  $2.50 

$^^50  c"ni,''ik' 


AGENTS  WANTED 


urf  Complete 

The  Marvel  Co.  Dept.  E  1  E 


333  S.  Dearborn  Street,  CHICAGO,  ILL. 


Make  Your  Phonograph 


Build  a  high-grade  talking  machine  with 
Acmpphone  motor,  turn  table,  tone  arm,  re- 
producer,   hinges,    knobs — everything  com- 
plete at  only  $11.85.    Plays  all 
records.     Blueprints  free  with 
instructions.     A  $100  machine* 
can   be   produced  using    these  V 
parts. 

Blueprints  only.  25c  each. 

Full  set  of  working  parts  with 
instructions  complete  at  only. . 

Acme  Mfg.  Co.  DepL  E1E 

333  South  Dearborn  Street,    -  CHICAGO 


fj|85 


ILL. 


FfftOFITS  (Charging  Batteries 


•;;  'ir-,.v'  V/»» T •  S  flaking  Electric 
fOX-  lO  U   (  Lights 


The  HB  Lighting  and  Battery  Charging  Set  makes 
your  electric  lights  for  as  low  as  2c  per  KW^  and 
at  the  same  time  brings  profits  of  $100 
to  $150  per  month  charging  batteries. 
Sturdy,  dependable,  economical  to  operate 
from  line-shaft  or  engine.  No  electrical 
experience  required. 

Small  Payment  Puts  This  Money- 
Maker  In  Your  Garage  or  Shop 

Balance  on  easy  terms.    Profits  pay  for 
outfit.    Absolute  Money-Back  Guarantee. 
Ask  our  Service  Department  about 
proper  size  for  your  needs.  Pin 
this  ad  to  vour  letterhead  and 
write  TODAY"  for  Information. 

HOBART  BROTHERS  COMPANY 
Box  I05E,         Troy,  Ohio 
Successful  Manufacturers 
Since  1893 


CLEARTONE  PHONOGRAPHS 

$4.00  to  $200.00  Retail 

Needles  45c  per  thousand  in  lots  of  500,000 
Motors  $1.35  to  $14.75  each.  Tone  Arms  and 
Reproducers  $1.30  to  $5.75  per  set.  Main 
Springs  20c  to  90c  each.  Records,  Needles, 
Sapphire  Points  and  Parts  at  reasonable 
prices. 

Write  for  our  84  page  catalogue,  the  only  one 
of  its  kind  in  America,  illustrating  33  differ- 
ent styles  of  Talking  Machines  and  over  500 
different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  46B  B.  12th  St.,  N.  T„  U.S.A. 
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Do  Germs  and  Climate 

Cause  CATARRH, 

Coughs  and  Colds? 

By  R.  L.  ALSAKER,  M.D. 

NOT/:. — Dr.  Alsakrr  is  a  surressful  practicing 
physician  in  cine  uf  the  largest  citing  of  the  V.  8. 

Doctor  Alsaker:  I  have  had  catarrh  since  boyhood,  and  now 
my  two  children  have  it.  During  the  winter  months  my  wife 
suffers  with  bad  colds. 

We  have  taken  treatment  from  local  physicians,  using  the 
medicines  prescribed;  we  have  used  sprays  and  salves,  but  have 
derived  no  lasting  benefit. 

We  live  well,  eating  and  drinking  whatever  we  want,  but  we 
B.  It  alsaker.   m.d.        do  not  dissipate  in  any  way.    Our  family  physician  tells  us  that 
catarrh  is  caused  by  germs.    Another  doctor  told  us  to  blame  it  on  the  climate.    If  germs  and 
the  climate  are  the  cause  of  catarrh,  I  don't  see  how  it  can  be  prevented  or  even  cured.  What 
have  you  to  say  on  the  subject?  J.  B.  W. 


pany  was  without  funds  and  the  Richmond 
project  was  in  a  serious  situation,  due  to 
too  much  mathematics  on  the  part  of  Mr. 
Sprague,  I  came  forward  and  trusted  his 
company  for  over  $100,000  worth  of  appa- 
ratus and  the  aid  of  my  men  to  pull  the 
scheme  thru. 

What  Mr.  Sprague  can  really  claim  is 
that  by  his  persistence  and  electrical  knowl- 
edge he  was  the  first  one  to  start  the  trolley 
car  system  commercially.  This  is  what  I 
have  always  thought  and  publicly  stated. 

THOMAS  A.  EDISON. 

Orange,  N.  J.,  September  3. 


(Continued  from  page  512) 

simple  matter  to  locate  the  wreck.  All  the 
commander  of  his  submarine  will  have  to 
do  is  to  cruise  back  and  forth  near  the  spot 
where  the  sunken  vessel  is  supposed  to  lie. 
Sooner  or  later  the  faithful  induction  bal- 
ance will  find  the  wreck. 

In  our  illustration  it  will  be  seen  that 
the  balances  can  be  raised  or  lowered  by 
means  of  winches  on  board  the  submarine. 
This  is  necessary  because  the  submarine 
floats  at  a  certain  level.  The  depth  of  the 
ocean  naturally  varies  more  or  less;  if  a 
deeper  strata  is  encountered,  the  induction 
balances  must  be  lowered  further  than  in 
cruising  in  shallow  water.  Not  only  will 
the  induction  balance  give  us  the  exact 
spot  where  the  ship  is  located,  but  it  will 
also  give  us  the  exact  location  if  the  ship 
should  be  entirelv  covered  with  sand  or 
silt. 

The  cost  of  an  outfit  of  this  kind  is  neg- 
ligible, as  such  an  under-water  Hughes  bal- 
ance can  be  constructed  for  less  than  $100. 


MEASUREMENTS  OF  WAVE- 
LENGTHS IN  THE  SPECTRUM 
OF  NEON. 

The  lines  in  the  neon  spectrum  are  very 
sharp,  a  quality  which  recommends  this  gas 
as  a  standard  source  wherever  the  lines 
have  sufficient  strength.  The  ultra-violet 
group  between  3369A  and  3520A  may  be 
used  for  standards,  and  there  are  a  few 
good  infra-red  lines,  but  the  strength  and 
distribution  of  the  lines  in  the  region  5852A 
to  7438A  make  the  neon  spectrum  particu- 
larly useful  as  a  comparison  in  this  region, 
says  the  Bureau  of  Standards  Bulletin. 

The  wave-lengths  of  fifty-five  lines  in  the 
neon  spectrum  have  been  measured  by 
means  of  the  interferometer.  These  lines 
lie  in.  the  region  of  3369 A  to  8495 A.  The 
strong  lines  in  the  visible  region  of  the 
spectrum  have  been  observed  with  great  ac- 
curacy, the  probable  error  being  one  part 
in  several  millions,  or  less  than  one-tenth 
the  width  of  the  line.  These  strong  lines 
were  observed  by  means  of  three  different 
pairs  of  interferometer  plates,  which  were 
each  used  on  several  interferometers.  The 
ultra-violet  lines  and  all  the  strong  lines  in 
the-  visible  were  compared  directly  with  the 
fundamental  standards  6438A.  Some  of 
the  deep  red  and  infra-red  lines  were  com- 
pared with  well-determined  lines  in  the 
visible  neon  spectrum. 

One  hundred  and  eighty-nine  faint  lines 
in  the  visible  and  infra-red  neon  spectrum 
have  been  measured  by  means  of  a  concave 
.urating.  The  probable  error  of  these  grat- 
ing measurements  is  one  or  two  hundredths 
angstrom.  The  region  covered  by  the  grat- 
ing observations  extends  from  5343A  to 
8783A. 

The  constant  differences  discovered  by 
Watson  are  found  to  hold  with  remarkable 
exactness  in  the  case  of  lines  which  are 
strong  enough  to  be  measured  with  the 
highest  accuracy.  In  fact,  the  differences 
are  exactly  constant  within  the  limits  set  by 
the  accuracy  of  the  wave-lengths. 


THIS  family  is  no  exception.  The  ma- 
jority have  catarrh,  either  chronic  or 
acute.  Catarrh  of  the  head  is  annoying 
— and  filthy.  In  the  throat  it  causes  irritating 
coughs.  When  it  is  seated  in  the  chest  it  is 
called  bronchitis.  If  allowed  to  continue,  the 
bronchitis  becomes  chronic  and  robs  the  indi- 
vidual of  refreshing  sleep,  comfort  and  health. 
It  weakens  the  lungs  and  paves  the  way  for 
pneumonia  and  consumption. 

Catarrh  of  the  stomach  and  intestines  points 
toward  indigestion.  So  does  catarrh  of  the 
liver,  which  produces  various  ills,  such  as 
jaundice  and  gall-stones,  often  ending  in  dis- 
agreeable and  painful  liver  colic. 

Catarrh  sometimes  causes  earache,  headache 
and  other  forms  of  pain,  and  it  lays  the 
foundation  for  many  diseases. 

This  gentleman  says  that  he  lives  well,  but 
no  one  lives  well  who  is  ill.  That  is  poor 
living.  He  can  continue  to  eat  what  he  likes, 
and  grow  healthy,  if  he  will  only  learn  how. 

He  thinks  that  germs  and  the  climate  are  to 
blame,  and  as  germs  and  climate  are  every- 
where, we  are  helpless.  It  is  a  tragic  fate,  or 
would  be,  if  it  were  true,  for  we  can't  escape 
the  omnipresent  germs  and  climate. 

But  neither  germs  nor  the  climate  causes 
catarrh.  Catarrh  is  due  to  improper  eat- 
ing— so  are  coughs  and  colds — and  these 
conditions  can  be  prevented  and  cured 
through  right  eating.  And  here  is  how  it 
happens: 

When  people  eat  as  they  should  not,  they 
get  indigestion,  which  fills  the  stomach  and 
bowels  with  acids,  gases  and  poisons;  a  part 
of  these  abnormal  products  are  absorbed  into 
the  blood,  which  becomes  very  impure  and  the 
whole  body  gets  acid.  The  blood  tries  to 
purify  itself,  and  a  lot  of  the  waste  attempts 
to  escape  by  way  of  the  mucous  membrane. 
This  causes  irritation,  and  the  result  is  colds 
and  catarrhs. 

The  right  kind  of  food,  properly  eaten, 
makes  pure  blood  and  produces  health,  vigor 
and  strength.  The  right  kind  of  food  builds  a 
sound  body,  puts  catarrh,  pimples  and  blotches 
to  flight,  and  paints  roses  on  the  cheeks  and 
makes  life  worth  living. 

Catarrh  can  be  conquered  quickly,  surely 
and  permanently.  It  has  been  done  in  thou- 
sands of  cases.  //  you  have  catarrh  you  have 
eaten  your  way  to  it.  You  can  cure  yourself 
— you  can  eat  your  way  out  of  catarrh  into 


health,  and  while  you  are  losing  your  catarrh 
you  will  rid  yourself  of  other  physical  ills: 
The  dirty  tongue,  that  tired  feeling,  the  bad 
taste  in  the  mouth  in  the  morning,  the  gas  in 
the  stomach  and  bowels,  the  headache  and 
other  aches,  pains  and  disabilities  will  clear  up 
and  vanish.  It  is  marvelous  what  proper  eat- 
ing will  do,  when  other  means  fail.  Don't 
take  my  word  for  it,  but  prove  it  in  your  own 
case  and  on  your  own  person. 

Catarrh  is  a  luxury,  not  a  necessity. 
Those  who  get  it,  can  keep  it  indefinitely. 
They  can  also  get  rid  of  it  and  stay  rid  of 
it.  Those  who  have  catarrh  should  not 
complain  about  it,  for  they  can  easily  get 
the  knowledge  that  will  show  them  how  to 
get  rid  of  catarrh  and  back  to  health. 

Realizing  the  universal  need  of  clearly  de- 
fined instruction  on  the  cause  and  cure  of 
catarrh,  coughs  and  colds,  I  have  outlined  in 
a  small  volume  an  attractive  plan  of  living 
that  has  proved  successful  in  curing  and  pre- 
venting these  troublesome  conditions.  My  in- 
structions are  easy  to  understand  and  pleasant 
to  follow. 

The  plan  shows  how  to  live  so  as  to  have 
health  at  all  times.  It  tells  you  in  plain  English 
the  true  cause  of  catarrh,  and  it  gives  you  the 
true  cure — a  cure  that  works.  There  is  noth- 
ing mysterious  about  it.  You  need  not  go 
to  health  resorts.  You  heed  not  take  drugs. 
It  is  simple,  good,  workable  common  sense  that 
you  can  apply  without  expense  right  in  your 
own  home.  The  title  of  this  book  is,  "CUR- 
ING CATARRH,  COUGHS  AND  COLDS." 
Its  price  is  considerably  less  than  the  usual 
charge  for  prescribing  treatment — less  than  the 
usual  charge  for  a  patent  "cure  all"  that  doesn't 
cure — less  than  it  would  cost  you  to  lose  a 
day's  pay  on  account  of  sickness — less  than  the 
cost  of  an  evening  at  the  theatre.  In  fact,  its 
real  value  to  you  cannot  be  measured  in 
dollars  and  cents. 

Send  only  two  dollars  and  ten  cents  to  my  pub- 
lisher, Frank  E.  Morrison,  Dept.  312,  1133  Broad- 
way, New  York,  and  get  your  copy  of  this  book  of 
instructions.  Follow  my  complete  plan  of  treatment 
for  the  cure  of  Catarrh  and  the  prevention  of  colds, 
for  one  month  ;  then  if  you  are  not  entirelv  satisfied 
with  the  improvement  in  your  health,  return  the 
book  and  your  money  win  be  refunded  to  you. 

Remember  this :  If  you  want  to  free  yourself  of 
Catarrh  you  can  do  so.  You  have  voui-  choice  of 
living  right  or  living  wrong.  This  book  teaches  vou 
the  truth  and  nothing  but  the  truth.    Get  it.  

(Continued  on  page  560) 


PUBLISHER'S  ANNOUNCEMENT:  R.  L.  Alsaker.  M.D.,  is  an  eminent  authority  on  tile  subject  discussed  in  tile 
above  article.  He  iias  a  large  and  constantly  growing  practice;  his  patients  come  from  all  corners  of  the  globe  and  tbey 
leam  from  him  how  to  get  well  and  stay  well.  He  has  put  the  net  results  of  his  many  years  of  professional  experience  Kith 
sick  people  into  his  writings  and  it  is  a  real  pleasure  for  me  to  recommend  them,  because  I  know  from  personal  experience 
and  observation  that  good  results  always  follow  an  observance  of  his  simple  instructions.  Don't  risk  another  day's 
sickness.  Send  $2.10  for  "Curing  Catarrh,  Coughs  and  Colds"  and  learn  quickly  how  you  can  get  back  to  health 
and  happiness.  Money  returned  if  vou  follow  instructions  for  one  month  and  are  not  entirelv  satisfied  with  your 
improvement  in  health.     FRANK  E.   MORRISON   (Estab.    1889).  PUBLISHER.  Dept.  312.   1133  Broadway,  New  York. 
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The  most  remarkable  cures  known  to 
man  have  been  produced  without  the  use 
of  drugs  in  any  form.  Don't  continue 
wasting  money  for  pills,  powders  and  po- 
tions. Stop  trying  to  live,  or  make  a  liv- 
ing in  violation  of  natural  laws.  Send 
$2.10  for  any  one  of  the  following  guides 
to  health  and  learn  how  to  feel  well  and 
vigorous  all  the  time. 

Book  1.     "Curing  Catarrh,  Coughs,  and 
Colds." 

Dr.  Alsaker  tells  you  in  simple  English  the 
true  cause  of  Catarrh,  and  he  gives  you  a 
true  cure — a  cure  that  works.  He  does  not 
prescribe  salves,  sprays,  drugs,  nor  medicines 
of  any  kind.  This  book  costs  no  more  than 
a  single  visit  to  your  doctor,  and  less  than  you 
have  paid  for  medicine  that  has  not  cured 
your  trouble. 

Book  2.     "Getting  Rid  of  Rheumatism." 

You  need  not  take  drugs  nor  waters,  nor 
have  your  teeth  extracted  to  cure  Rheumatism. 
Learn  from  this  book  the  true  cause  of  Rheu- 
matism, and  then  follow  instructions  for  the 
correct  use  of  the  foods  you  like,  and  you  will 
get  rid  of  your  rheumatic  pains  and  aches. 
Book  3.     "Dieting  Diabetes  and  Bright's 

Disease." 

Dr.  Alsaker  explains  in  this  book  the  many 
causes  of  Diabetes  and  Bright's  Disease,  and 
tells  how,  when,  and  what  to  eat  to  regain 
health.  He  shows  how  a  cure  may  be  effected 
if  a  cure  is  possible,  and  how  to  prolong  the 
life  of  those  who  cannot  regain  full  health. 
This  book  would  be  cheap  at  $50.00. 
Book  4.  "Curing  Constipation  and  Ap- 
pendicitis." 

Medicines  will  not  cure  Constipation.  Con- 
stipation and  Appendicitis  are  due  to  the 
wrong  use  of  foods.  Indigestion  is  generally 
the  first  stage,  then  Constipation,  then  Ap- 
pendicitis. The  cause  and  cure  are  fully  ex- 
plained in  this  book.  Learn  from  it  what  to 
eat  to  overcome  Constipation,  and  to  prevent 
Indigestion  and  Appendicitis. 

Book  5.     "Conquering  Consumption." 

In  this  book  Dr.  Alsaker  has  explained  the  true 
cause  of  the  disease,  and  how  to  overcome  it  in  its 
early  stages — without  drugs,  serums,  or  sanitariums. 
A  complete,  satisfactory,  and  successful  treatment 
is  given  in  this  book.  Sufferers  have  paid  thousands 
of  dollars  for  less  valuable  advice. 

Book  6.      "Curing  Disease  of  Heart  and 
Arteries." 

It  is  generally  believed  that  arteriosclerosis,  high 
blood-pressure,  apoplexy,  and  chronic  heart  disease 
cannot  be  cured.  This  is  far  from  the  truth.  This 
book  explains  how  those  who  suffer  from  these  dis- 
eases can  be  made  safe,  and  how  many  of  them 
can  make  complete  recovery  even  after  they  have 
been  given  up  as  incurable. 

Book  7.     "How  to  Cure  Headaches." 

A  headache  is  an  indication  that  something  is 
wrong  somewhere.  There  must  be  a  cause,  and  that 
cause  must  be  found  and  removed  before  permanent 
relief  can  be  got.  This  book  explains  how  to  find 
the  true  cause,  and  how  to  prevent  and  cure  head- 
aches of  all  kinds. 

Book  8.   "How  to  Live  on  3  Meals  a  Day." 

This  is  a  book  of  food  facts,  showing  in  a  com- 
..mon   sense  way  how  to  reduce  the  cost  of  good 
foods  and  increase  the  pleasure  and  profit  of  eating. 
It  contains  scores  of  balanced  menus  for  the  whole 
family. 

Publisher's  Personal  Guarantee 
of  Satisfaction  or  Money  Refunded. 

An  investment  in  any  of  these  books  will  pay  daily 
dividends  in  health  and  happiness  as  long  as  you 
live.  It  will  enable  you  to  save  many  dollars  that 
might  otherwise  be  wasted  on  worthless  and  harm- 
ful "cure  alls" — and  that's  the  truth  1 

As  soon  as  you  receive  your  book,  read  every  page 
thoughtfully.  Then  put  its  teachings  into  daily 
practice.  Give  The  Alsaker  Way  an  honest  trial  for 
30  days.  The  plan  is  pleasant  and  practical  to  fol- 
low and  you  are  sure  to  be  satisfied  with  results.  You 
take  no  chances  in  sending  your  money  today,  be- 
cause if  you  are  not  satisfied  after  a  30  day  trial  you 
may  return  the  book  and  I  will  refund  vour  money. 
So  send  me  $2.10  today  for  the  book  you  need,  and 
I  will  mail  it,  postpaid,  the  day  your  order  is 
received. 

Frank  E.  Morrison   (Estab.   1889),  Publisher, 
Dept.  313,  1133  Broadway,  New  York. 


"Messrs.  Willoughby  and  Lowell,  of  the 
Bureau  of  Standards,  working  for  the  Navy 
Department,  have  completed  a  series  of  ex- 
periments in  transmitting  and  receiving 
radio  signals  on  board  submarines.  Their 
results  from  using  a  single  turn  "loop"  are 
very  promising  and  incorporate  the  most 
complete  data  ever  obtained  in  receiving 
and  sending  radio  signals  on  board  sub- 
marines." 

Signals  Received  6,000  Miles. 

We  are  glad  to  have  the  opportunity  of 
presenting  herewith  official  report  on  the 


work  in  "Submarine  Radio"  conducted  by 
Messrs.  Willoughby  and  Lowell,  of  the  Bu- 
reau of  Standards,  in  cooperation  with  the 
Navy  Department,  at  the  submarine  base  at 
New  London,  Conn.  In  the  tabulated  re- 
sults below  we  find  one  of  the  most  re- 
markable wireless  tests  ever  conducted — 
a  submarine  tinder  water  receiving  signals 
from  Nauen,  Germany,  a  distance  of  6,000 
miles.  The  submarine  was  submerged 
eight  feet  during  this  particular  test.  We 
are  indebted  for  this  information  to  Dr. 
(Continued  on  page  584) 


Insutated  oer/o/  w/re. 

~nunr/pd 


Insu/otor 


IV/ re  grounded 
fo  boof 


The  New  Submarine  Loop  Antenna  as  Installed  by  the  Radio  Engineers  Who  Made  the  Testa 
Here  Cited.    The  Receiving  Record — 6000  Miles. 


"RECEPTION"  RESULTS,  ON  BOARD  SUBMARINE 


Uate 
1918 

Wave  length 
in  meters 

Distance 
in  miles 

Power 

Depths  at  which  read- 
able signals  could  be 
heard,  measured  from 
top  of  loop  to  surface 
of  water 

June  10 

6000 

200 

100  k.  w.  undamped 
(Arlington) 

16  ft. 

June  11 

9600 

100 

150  k.  w.  undamped 
(N.  Brunswick) 

21  ft. 

June  11 

9600 

100 

150  k.  w.  undamped 
(Tuckerton) 

21  ft. 

June  21 

10000 

3000 

250  k.  w.  undamped 
(San  Diego) 

8  ft. 

June  21 

13000 

6000 

?  undamped 
(Nauen,  Germany) 

8  ft. 

June  21 

2500 

200 

Arlington's  Spar"'. 

8  ft. 

•TRANSMISSION"  RESULTS,  ON  BOARD  SUBMARINE 


Date 

Wave 
Length 
in  Meters 

Actual 
Distance 
in  Miles 

Estimated 
Maximum 
Distance 
in  Miles 

Current 
in 

Amperes 

Remarks 

1918 
Sept.  12 

540 

50 

150 

12 

Submarines  running  full  speed  on 
surface  in  heavy  sea. 

Sept.  12 

600 

50 

150 

11 

Submarines  running  full  speed  on 
surface  in  heavy  sea. 

Sept.  12 

756 

50 

100 

10 

Submarines  running  full  speed  on 
surface  in  heavy  sea. 

Sept.  12 

952 

50 

80 

8 

Submarines  running  full  speed  on 
surface  in  heavy  sea. 

Sept.  16 

540 

97 

150 

12 

Submarine  tied  up  at  dock. 

Sept.  9 

952 

12 

Current  ir 
Surface 
12 

l  Amperes 
Submerged 
6 

Submarine  submerged  running  full 
speed  with  top  of  loop  near  sur- 
face. 

Sept.  16 

952 

9 

12 

6 

Submarine  submerged  and  balanced 
so  that  top  of  loop  was  submerged 
a  few  inches. 

Sept.  16 

952 

3 

12 

6 

Submarine  submerged  and  balanced 
with  top  of  loop  submerged  9 
feet. 
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18  cents  a  package 

Camels  are  sold  everywhere  in 
scientifically  sealed  packages  of 
20  cigarettes ;  or  ten  packages 
(200  cigarettes)  in  a  gla  ssme- 
pape  r-  covered  carton.  We 
strongly  recommend  this  carton 
for  the  home  or  office  supply  or 
when  you  tra  vel. 


CIGARETTES 


YOU'LL  prefer  Camel  Ciga- 
rettes expert  blend  of  choice 
Turkish  and  choice  Domestic 
tobaccos  to  either  kind  smoked 
straight.  Your  taste  will  prove 
that! 

Camels  are  so  exceptional  in 
flavor,  in  fragrance  and  in  mel- 
lowness that  you  quickly  realize 
their  remarkable  quality.  It  will 
be  your  constant  delight  to  find 
Camels  so  full  bodied  though  so 
mild  and  smooth.  You  may 
gratify  your  keenest  desires  to 
smoke  liberally.  Camels  will  not 
tire  your  taste. 


Your  enjoyment  increases  as 
you  get  to  know  Camels  better. 
They  return  such  generous  ciga- 
rette satisfaction.  Camels  cer- 
tainly lit  your  taste  exactly  as  if 
they  had  been  made  for  it. 

Camels  are  unlike  any  cigarette 
you  ever  smoked.  For  instance, 
they  leave  no  unpleasant  ciga- 
retty  aftertaste  or  cigaretty  odor. 
In  fact  Camels  are  in  a  class  by 
themselves !  That's  why  we  ask 
you  to  compare  Camels  with  any 
cigarette  in  the  world  at  any 
price!  You  will  not  look  for  or  ex- 
pect premiums,  coupons  or  gifts. 
You'll  prefer  Camel  quality! 


R.  J.  REYNOLDS  TOBACCO  COMPANY,  Winston-Salem,  N.  C. 
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Telephone  Men 

Use  These  a  WEEK 

FREE 


A  CCEPT  this  free  offer  and 
ZA    use  these  great  up-to-date 
±_  .V.  books  on  the  telephone  in 
your  own  home  or  shop  a  whole 
week  free. 

We  will  send  you  all  four 
volumes  bound  in  genuine  red 
morocco  leather,  1728  pages  and 
2000  pictures,  without  one  cent 
in  advance. 

Cyclopedia  of 

TELEPHONV 

AND 

TELEGRAPHY 

Everything  about  the  telephone 
is  explained  in  them  in  simple  and 
plain  language  —  theory  —  practice  — 
operation — from  the  first  experiment- 
al line  to  the  modern  equipment  and 
complicated  switchboards.  Not  one 
detail  has  been  overlooked.  Every 
vital  fact  that  you  need  to  make  you 
an  expert  is  in  them. 

Free  Consulting  Service 

If  you  wish  to  keep  the  books  on 
our  easy  terms  of  $2.00  a  month,  we 
will  include  FREE  a  year's  Consulting 
Membership  in  the  American  Technical 
Society,  and  you  can  have  the  services  of 
our  engineers  and  experts  for  one  year  as 
often  as  you  wish  to  write  in — ask  for  their 
help  on  any  subject  within  the  scope  of 
books. 

Send  the  Coupon  Now 

Don't  send  any  money.  Just  mail 
the  coupon  properly  filled  out  and  the 

books  will  come  to  you  at  once  by  express 
collect.  Keep  them  a  whole  week  and  use 
them  as  if  they  were  your  own.  Send  them 
back  to  us  if  you  want  to,  but  give  them  a 
trial  anyway,  and  if  you  keep  them  send  us 
only  $2.00.  You  can  send  the  balance  of 
the  special  $12.80  price  the  same  way — 
$2.00  each  month. 

Give  yourself  a  chance  to  make  some 

real  money — right  now.  Send  the  coupon 
before  you  turn  this  page. 

American  Technical  Society 

Dept.  T  257  Chicago,  U.  S  A 


American  Technical  Society,  Dept  T  257,  Chicago 

Please  send  me  a  set  of  Telephony  and  Teleg- 
raphy in  4  volumes,  express  collect.  I  will  send 
you  $2.00  in  7  days  and  $2.00  each  month  until  I 
have  paid  $12.80.  If  I  don't  want  to  keep  the 
books  I  will  return  them  to  you  in  one  week  and 
will  owe  you  nothing. 

Name  

Address  

Keference  


(Continued  fr 
charge.  On  this  basis,  for  every  pound 
weight  saved  in  mechanical  construction 
an  additional  pound  can  be  saved  in  the 
battery  weight ;  thus  it  can  be  truly  said 
that  "one  pound  saved  is  two  pounds 
earned."  The  total  weight  of  the  rear 
axle,  which  includes  the  entire  power  plant, 
is  approximately  100  pounds ;  which  is  sev- 
eral hundred  pounds  lighter  than  any  other 
known  to  the  writer;  air  springs  will  save 
50  pounds;  the  wood  frame  with  truss  rods 
accounts  for  another  75  pounds.  These 
savings  are  all  duplicated  in  the  battery 


om  page  523) 
a  gas  car;  due  to  the  engine  always  run- 
ning at  its  maximum  efficiency  load,  while 
a  gas  car  does  not  average  one-tenth  of  its 
rating;  making  its  efficiency  very  low,  prob- 
ably not  one-tenth  of  its  best.  The  experi- 
mental car,  which  weighed  400  pounds 
more  than  the  commercial  vehicle,  will 
consume  less  than  two  electrical  horse- 
power when  running  at  23  miles  per  hour 
on  level  dirt  roads.  Hills  will  not  appre- 
ciably change  the  figures  for  an  average,  for 
there  are  as  many  downs  as  ups  in  a  round 
trip,  and  unless  a  grade  is  steep  enough  to 


Vetttubmg  con  to  comm 
Commutator 


Internal  gear 
541  ^  l_  fa  external geor 


Sectional  View  of  the  New  "Dey"  Electric  Automobile  Motor  Which  Has  a  Revolving  Field  as 
Well  as  Revolving  Armature.     This   Motor  Fits  on  the   Rear  Axle,  Each    Revolving  Unit 
Driving  One  Wheel.    No  Differential  Gear  Is  Necessary. 


weight,  and  are  only  a  few  of  the  many 
savings  thruout  the  car  that  enables  it  to 
be  produced  at  such  record  light  weight, 
considering  its  size ;  but  lightness  begets 
lightness,  and  that  is  the  whole  secret. 

The  inventor  has  largely  increased  the 
future  field  for  his  car  by  designing  a 
portable  charging  plant,  weighing  only 
about  100  pounds,  to  be  carried  under  the 
bonnet  of  the  car.  It  comprises  an  excep- 
tionally neat  four-cylinder,  four-cycle  air- 
cooled  engine,  minus  its  flywheel ;  it  is  di- 
rect connected  to  the  ring  armature  of  a 
dynamo  very  similar  in  design  to  the  mo- 
tor ;  its  held,  however,  is  stationary.  The 
cylinders  of  the  engine  are  made  of  steel 
tubing,  ihe  cooling  flanges  of  which  arc- 
machined  on  by  rotating  the  cylinders  be- 
fore a  gang  of  milling  cutters  that  cuts  all 
in  one  operation.  The  flanges  being  formed 
in  this  manner  permits  doubling  or  tripling 
the  radiating  surface,  as  compared  with 
cast  cylinders.  There  are  a  number  of 
other  special  features  about  the  cooling 
arrangements  that  should  produce  an  ex- 
ceptionally well  cooled  engine,  even  if  we 
did  not  consider  the  small  size  ;  for  it  re- 
quires less  than  two  horsepower  to  meet 
the  power  consumption  requirements  on 
the  road.  With  this  combination  the  mile- 
age per  gallon  will  be  at  least  twice  that  of 


make  a  demand  upon  the  brakes  the  excess 
force  of  gravity  will  be  stored  in  the  form 
of  momentum ;  and  in  the  Dey  Electric  the 
motor  converts  its  braking  power  into 
electricity  that  is  stored  in  the  battery ; 
so  there  is  very  little  loss  due  to  hills,  re- 
gardless of  how  steep  their  grades. 

This  plant  will  charge  the  battery  at  any 
lime,  while  the  car  is  running  or  standing. 
An  automatic  device  stops  the  engine  and 
opens  the  charging  connection  whenever  the 
battery  becomes  fully  charged.  The  dynamo 
acts  as  a  starter  when  charging  is  desired. 
If  short  runs  are  the  rule,  the  plant  can  be 
removed  from  the  car  and  used  as  a  sta- 
tionary charging  plant  for  both  the  car  and 
a  stationary  battery  Jor  house  lighting.  It 
is  a  simple  matter  to  replace  at  any  time 
for  long-distance  touring.  With  the  gen- 
erating outfit  aboard  one-half  of  the  bat- 
tery equipment  can  be  dispensed  with,  thus 
making  a  net  saving  in  the  weight  of  the 
car  exceeding  100  pounds.  The  cost  of  the 
plant  will  also  be  largely  cancelled  for  the 
same  reason.  When  ladies  drive  it  will 
probably  be  mainly  as  a  plain  electric ; 
there  is  nothing,  however,  to  prevent  them 
using  the  engine,  for  the  turn  of  a  switch 
will  set  it  going  with  a  pep  not  equaled  by 
any  self-starter.  The  operation  will  be  as 
quiet  as  any  automobile  engine. 


Can  you  create  the  one  word  which  will 
best  denote  the  United  States  and  all  parts 
of  Britannia?  If  so,  you  will  be  paid  at 
the  rate  of  $1,000  a  word.  The  World 
Trade  Club  of  San  Francisco  has  offered 
$1,000.00  to  the  person  who  suggests  the 
word  which,  in  the  judgment  of  the  club's 
Metric  Campaign  Committee,  is  best  adapt- 
ed to  world-wide  use. 

The  competition  is  open  to  all  human- 
kind. The  money  will  be  paid  to  the  win- 
ner at  noon  on  the  15th  of  May,  1920,  by 
a  committee  appointed  by  President  W.  H. 
Hammer  of  the  World  Trade  Club. 

"Brit-Am,"  "Ambria,"  Ambrittica,"  "Br- 


Am,"  "Sam-Bull"  are  some  words  thus  far 
suggested.  New  names  are  constantly 
coming.  The  World  Trade  Club  is  offer- 
ing this  award  because  in  carrying  on  its 
present  compaign  for  the  adoption  of 
metric  units  by  all  English-speaking  people 
■ — the  United  States,  the  British  Isles, 
Canada,  Australia,  New  Zealand,  Tasma- 
nia, United  South  Africa,  and  so  on — it 
was  hampered  by  the  lack  of  a  single  short 
word  which  would  express  all  these. 

The  metric  units  of  weight  and  measure 
are  now  used  by  all  the  world  except 
"Brit-Am"  or  "Ambrittica,"  or  "Sam- 
Bull." 
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LEARN  WIRING 

Earn  $30.00  to  $60.00  a  Week 


POCKET  SIZE 
LEATHER  COVER 


This  Latest  Edition  of 

"STANDARD  WIRING 

Will  Make  You  An  Expert  Wireman 

GENERATORS— How  to  install  them,  care  for  them 
and  operate  them;  all  their  troubles  and  how  to  pre- 
vent and  cure  them ;  all  diagrams  showing  connections 
for  compound,  series  and  shunt  wound  machines.  How 
to  operate  them  in  parallel  or  in  series.  How  to 
protect  them  and  wire  them  in  accordance  with  the 
underwriters'  requirements. 

MOTORS — How  to  install  them,  how  to  protect  and 
operate  them.  The  required  amperes,  volts  or  horse 
power  when  any  two  factors  are  known.  How  to  take 
care  of  hot  boxes,  sparking  commutators  and  other 
troubles.  How  to  change  the  direction  of  rotation 
when  desired.  How  to  start  and  stop  any  kind  of  motor 
in  any  class  of  service.  All  diagrams  of  motor  wiring. 
How  to  find  the  proper  size  of  wire  for  any  motor  for 
direct  current  or  for  A.  C.  single,  two  or  three-phase. 


99 


OUTSIDE  WIRING— Pole  line  construction,  line 
wires,  service  wires,  roof  structures,  poles  and  their 
dimensions  and  weights,  and  how  to  erect  and  protect 
them  and  wires  they  carry.  Insulators,  guard  arms, 
guy  anchors.  Tree  wiring,  splicing,  service  and  en- 
trance wiring.  How  to  install  Lightning  arresters. 
Transformers  with  diagrams  and  instructions. 

INSIDE  WIRING— when  and  where  to  use  rubber 
covered,  slow  burning  and  weatherproof  wire.  How 
to  find  the  proper  size  of  wire  to  use  for  lamps,  motors 
or  heating  devices  for  any  current,  voltage  and  drop, 
either  by  formula  or  by  the  many  tables  that  are  given 
in  this  section  of  the  book.  How  to  wire  for  two-wire 
or  three-wire  systems.  Direct  current,  two-phase  and 
three-phase  with  formulae  and  tables,  with  examples 
worked  out  for  each  system  and  in  a  simple  manner 
that  anyone  can  understand  and  use.  How  to  run 
wires  on  walls,  ceilings,  floors,  through  partitions  and 
walls  and  in  concealed  places,  damp  places  and  where 
dangerous  surroundings  exist.  When  and  where  to 
install  Switches,  Cut-outs  and  Circuit  Breakers  and  just 
how  to  do  it.  How  to  wire  for  high  and  low  voltage 
systems  and  the  precautions  to  be  taken.  The  proper 
way  to  install  Knife  and  Snap  Switches,  Cabinets  and 
Cut-out  Boxes,  Outlet,  Junction  and  Switch  Boxes, 
Panel  Boards,  Wooden  and  Metal  Raceways.  How  to 
install  complete  interior  conduit  jobs  either  for  rigid 
metal,  flexible  metal  or  flexible  non-metallic  conduit. 
Concealed  knob  and  tube  work  or  armored  cable.  How 
and  where  to  install  and  wire  electric  and  combination 


lighting  fixtures.  How  and  where  to  use  flexible  cord 
and  where  not  to  use  it.  How  to  install  arc  lamps  and 
gas  filled  lamps  and  the  fixtures  and  rules  required. 

LIGHT  AND  ILLUMINATION— What  is  meant  by 
proper  and  efficient  illumination,  the  latest  data  on 
Mazda  and  gas  filled  lamps  of  every  candle  power  and 
wattage.  Direct,  indirect  and  semi-indirect  illumina- 
tion and  where  each  should  be  used.  Illumination  re- 
quired for  various  classes  of  service  from  show  window 
lighting  to  public  halls  and  from  factories  to  small 
residences. 

TABLES — Fifty-two  tables  giving  every  dimension, 
carrying  capacity,  resistance,  weight  and  strength  of 
every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and 
other  data  on  conduits,  fuses,  insulators,  lamps,  sockets, 
motor  efficiencies,  current  per  horse  power  of  motors. 

Electrical  units  and  their  equivalents.  Proper  size  of 
wire  for  all  classes  of  power,  light  and  heating  installa- 
tions. The  proper  symbols  to  use  to  indicate  on  plans 
just  what  is  wanted  from  a  motor  to  a  small  snap 
switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of 
the  leading  manufacturers  of  officially  approved  wires 
and  wiring  devices.  Engines,  generators,  motors, 
appliances,  fixtures,  and  all  supplies  necessary  for  any 
complete  installation  from  a  Central  Station  to  a  small 
cottage. 


The  most  complete  and  accurate  Book  on  Wiring  and  Construction  published 
350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

H.  C.  GUSHING,  Jr.,  8  West  40th  St.,  New  York 

Every  Electrical  Inspector  in  the  United  States  will  approve  your  work 
if  done  in  accordance  with  the  simple  rules  given  in  "Standard  Wiring" 
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Don't  Belong  to  the  Great  Unlit 

You  see  them  on  every  side — men 
who  don't  count — men  who  are  los- 
ing every  chance  of  happiness  and 
success  in  life,  some  because  chronic 
ailments  are  wasting  away  their  en- 
ergy; others  through  loss  of  their  vital- 
ity through  early  excesses  and  dissi- 
pations. 

Has  Constipation.  Indigestion,  Bil- 
iousness, or  any  other  chronic  ail- 
ment got  a  grin  on  YOU  ?  Do  you  feel 
that  you  are  not  as  good  a  man  as 
vou  used  to  be ;  that  your  former  pep 
and  punch  and  energy  is  ebbing  away? 
Are  YOU  slipping  gradually  into  that 
er^at  army  of  hopeless,  useless,  bro- 
ken-down humanity?  If  so,  take  hold 
of  yourself  at  once,  act  quick,  and 

Fight  Your  Way  Out 

You  can  do  it,  if  you  will  only 
WILL  to  do  it.  You  can  free  your- 
self of  your  handicapping  ailments 
and  build  yourself  up.  You  can  turn 
the  watery  fluid  in  your  veins  into 
rich,  red  blood,  develop  your  muscles, 
strengthen  all  your  vital  organs,  get 
back  the  power — THE  MANHOOD— 
STRONliFORT  you  have  lost,  and  have  every  chance 
TnePerfect  Man  in  the  world  of  becoming  a  big, 
strong,  successful  MAN,  if  you  ACT  NOW  and  go 
about  it  the  right  way. 

STRONGFORTISM 

Strongfortism  is  the  one  way  out  for  weak,  anaemic, 
ailing  men.  It  is  Nature's  way,  and  Nature  is  the 
greatest  Builder  Up  the  world  has  ever  known.  Put 
the  machine  that  Nature  gave  you  in  shape  to  do  its 
work :  live  life  as  Nature  meant  it  to  be  lived,  and 
health,  strength,  happiness — everything  worth  while  in 
the  world — is  the  inevitable  result. 

I  KNOW.  Thousands  of  my  pupils,  many  of  them 
discouraged,  broken-down  wrecks  when  they  took  up 
Strongfortism.  are  walkink  the  streets  today,  strong, 
vigorous,  healthy,  able  MEN. 

I  GUARANTEE  to  improve  you  100  per  cent,  if  you 
will  follow  my  direc  ions  for  a  few  months.  It  doesn't 
make  any  difference  what  your  present  condition  is  or 
what  brought  you  to  it,  I  can  and  will  do  what  I  claim, 
and  without  patent  medicines  or  drugs  of  any  kind. 

Send  for  My  FREE  BOOK 

I  have  put  the  results  of  my  life's  work.  Building  Up 
Men,  into  "PROMOTION  AND  CONSERVATION  OF 
HEALTH,  STRENGTH  AND  MENTAL  ENERGY."  It 

tells  you  all  about  Strongfortism.  It  will  show  you 
how  YOU  can  rid  yourself  of  your  ailments,  build  your- 
self up,  make  yourself  a  well,  strong,  energetic  man 
acain.  in  Nature's  way.  Send  for  it  today.  IT'S 
FREE — but  it's  worth  good  money  to  any  man  who 
wants  to  be  strong  and  virile.  Don't  wait.  Only  send 
three  2o  stamps  to  cover  packing  and  postage,  and  I'll 
mail  you  a  copy  at  once. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1069  Strongf'ort  Institute  NEWARK,  N.  J. 


There  are  over  2,000  photographic  illus- 
trations of  Diamond  Rings,  Diamond 
La  Vallieres,  Diamond  Ear  Screws, 
Diamond  Scarf   Pins,  Diamond 
Studs,  Watches,  Wrist  Watches; 
also  our  wonderful  showy  assem- 
bled Solitaire  Diamond  Clusters. 

Diamonds 
Win 

Hearts       Cased  in  Handsome  Rioo  8oi 


Loftis  Perfection 
Diamond  Rings 


$10 

$20  j 
$25^ 


Each  Diamond  is  specially  selected 
by  our  diamond  experts  and  is  skil- 
fully mounted  in  our  famous  Lof- 
tis "Perfection"  14-karat  solid 
gold  6-prong  ring,  possessing 
every  line  of  delicate  grace 
and  beauty 

Down,  $5  a  Month, 
buys  a  $60  Ring. 
Down,  $10a  Month, 
buys  a  $100  Ring, 
Down,$12.B0aMonth. 
buys  a  $125  Ring. 
Every  Article  In  Our  Large 
Jewelry  Catalog  is  specially 
selected  and  priced  unusually 
low.  Whatever  you  select  will 
be  sent  prepaid  by  us.  You  see 
and  examine  the  article  right  in  your  own  hands.  If  sat- 
isfied, pay  one-fifth  of  purchase  price  and  keep  it;  balance 
divided  into  eight  equal  amounts,  payablemonthly.  Stand- 
ard world-renowned  watches  on  credit  terms  as  low  as 
S2.60  a  month.  Send  for  Catalog.   LIBERTY  BONDS  ACCEPTED 

The  National  Credit  Jewelers 

Dept.  E-22.  108  N.  State  St. 

CHICAGO,  ILL- 
STORES  IN  LEADING  CITIES 


I0FTIS 

■H  BROS  &  CO.  IS! 


MUSIC  TAUGHT  FREE 


art 

•*     ^Jou  con 

Acad  TTUuit 

In  Your  Home.  Write  today  for  our  booklet.  It  tells 
how  to  learn  to  play  Piano,  Organ,  Violin,  Mandolin, 
Guitar,    Banjo,   etc.    Beginners  or  advanced  pupils. 

American  School  of  Music.  57  Lakeside  Bldg.,  Chicago 


M^©J8i.!l<g?S>8>  *=»  00  MTU, 
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(Continued  from 
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both  sides  of  the  car  are  electric  chime 
bells,  which  may  be  rung  from  conveniently 
placed  push  buttons,  and  the  car  is  thoroly 
equipt  with  electric  lights,  both  inside  and 
out.  Moreover,  not  only  is  this  car  used 
for  pleasure  purposes,  but  it  is  also  used 
to  economize  on  the  High  Cost  of  Living. 
The  car  is  equipt  with  two  small  stoves  on 
which  the  cooking  is  done,  the  fuel  for  the 
same  amounting  to  about  10  cents  per  week. 
All  cooking  utensils  are  placed  in  a  very 
tidy  position,  as  neat  as  any  housewife 
would  care  to  have  them.  There  is  a  col- 
lapsible bed,  which  can  be  stretched  out 
and  slept  in  with  ease  and  comfort.  This, 
too,  is  so  arranged  that  a  small  tent,  which 
is  always  carried,  may  be  pitched  in  some 
open  field  on  the  road  from  here  to  "some- 
where West,"  and  the  bed  removed  from 
the  car  and  made  use  of  in  the  tent.  And 
talk  about  other  comforts,  you'll  find  the 
machine  fitted  with  an  electric  fan  and 
dozens  of  smaller  items  too  numerous  to 
mention,  such  as  a  clothes  rack,  medicine 
chest — in  fact,  anything  which  a  small  mod- 
ern home  can  make  use  of.  According  to 
Mr.  Hammel,  the  only  thing  that  is  lacking 
is  a  "wife." 

Perseverence  is  the  thing  that  counted. 
Mr.  Hammel  has  obtained  his  chauffeur's 
license  after  being  placed  under  the  most 
excruciating  quizzes  which  the  State  Li- 
cense Bureau  could  possibly  give.  So  cheer 
up,  all  you  individuals  without  the  use  of 
limbs.  This  device  has  been  patented  and 
placed  on  the  market,  so  you  will  have  no 
difficulty  in  mastering  the  science  of  auto- 
mobiling,  tho  legless,  and  may  enjoy  your 
rides  without  the  expense  of  a  chauffeur. 


WAR  IDEAS  SENT  U.  S.  FROM  ALL 
OVER  WORLD. 

The  latest  war  secret  to  leak  out  is  how 
friendly  inventors  from  all  over  the  world 
gave  to  the  United  States  their  ideas  for 
death-dealing  machines  for  the  destruction 
of  Germany. 

A  companion  secret  is  how  all  these 
ideas  were  kept  from  the  enemy  by  the 
"seven  serious  sphinxes"  of  the  Patent  Of- 
fice. This  was  a  board  of  seven  men,  of 
unquestioned  loyalty  and  sworn  to  secrecy, 
empowered  to  examine  and  withhold  pat- 
ents on  war  machines  until  the  war  was 
over  and  meanwhile  turn  ideas  of  promise 
over  to  the  Government. 

Among  the  spectacular  inventions  were 
the  depth  bomb,  submarine  signals,  and 
devices  for  air  photography.  The  com- 
mittee approved  a  patent  for  the  special 
leather  for  trench  shoes,  designed  to  resist 
the  mud  and  water.  It  also  approved  a 
patent  for  special  alloys  for  use  in  steel 
tools  to  turn  out  shells.  Patents  for  wire- 
less and  aiming  machine  guns  from  air- 
planes were  past  upon. 

More  than  2,000  devices  which  it  was 
thought  might  be  of  value  to  the  United 
States  or  the  Allies  were  past  upon  and 
200  were  important  enough  to  get  before 
military  authorities.  Some  of  them,  it  is 
said,  helped  win  the  war. 

The  ideas  came  from  England,  France, 
Switzerland,  Hawaii,  New  Zealand,  Aus- 
tralia, Mexico,  Spain,  Italy,  Russia,  Poland 
— and  one  from  Germany !  Of  course,  a 
larger  number  came  from  within  the  United 
States.  Now  that  the  war  is  over,  the  pat- 
ents are  being  allowed. 

Patent  Commissioner  Newton's  commit- 
tee included  five  who  were  West  Point  or 
Annapolis  graduates,  being  Sidney  Smith, 
A.  E.  Glascock,  J.  H.  Colwell,  F.  W.  Holt 
and  F.  C.  Skinner.  They  were  assisted  by 
A.  C.  Lewers,  chemist,  and  William  J.  Rich, 
metallurgist. 


GET  MORE  MILEAGE 

at  */*  the  Price 

Guaranteed  for  4500  Miles 

STANDARD  GUARANTEE 

Good-Wear  Double  Tread  Tires  are  recon- 
structed by  our  skilled  mechanics,  made  of 
double  the  amount  of  fabric  than  any  ordi- 
nary tire.  Free  from  punc.ures  or  blow  outs. 
Our  customers  receive  from  4,000  to  10,000 
miles  of  service.  Relinor  Free. 
Order  today  at  these   low  prices: 


Price 

Price 

Size 

Tire  Tubes 

Size 

Tire  Tubes 

30x3    . . 

.$5.50  $1.60 

34x4  . 

.  .$8.75  $2.60 

30x3%. . 

. .  6.50  1.75 

34x4%. 

.$10.00   3  00 

31x3y2. . 

. .  6.75  1.85 

35x4%. 

..11  00  3.15 

32x3%.. 

. .  7.00  2.00 

36x4%. 

..11  50  3.40 

31x4    . . 

. .  8.00  2.25 

35x5  . 

..12.50  3.50 

32x4 

. .  8.25  2.40 

36x5  . 

..12.75  3.65 

33x4    . . 

. .  8.50  2.50 

37x5  . 

..12.75  3.75 

Send  $2.00  deposit  for  each  tire  ordered, 
balance  C.  O.  D.  Tires  shipped  subject  to 
your  examination.  State  whether  S  S  or  CI, 
plain  or  non-skid  is  desired.  All  same  price.  1 
By  sending  full  amount  of  order  you  can 
save  5  per  cent — our  special  cash  with  order 
discount. 

GOOD-WEAR  TIRE  &  TUBE  CO. 

2307  Indiana  Ave.  Dept.  38  Chicago,  III. 


tart  a  6 


Hake *100  to  *400  a  Month 


N 

w^^J  Right  in  your  own  neighborhood.  Be 
^^^^    a  Rahe  Trained  Motor  Mechanic  and  get 
into  a  good  paying  business  at  once    80  000 
small  towns  and  rural  communities  without  a 
Garage  of  any  kind. 

Learn  in  6  to  8  Weeks 

Daily  practice  on  Automobiles,  Trucks. 
Tractors  —  Greatest   Training  Equip- 
ment in  America.  AUyouneed 
Is  will  to  **  Learn  By  Doing." 
(No  colored  applications) . 

Write  for7-Day  FIIPF 
Trial  Otfer  Plffefc 
and  Big  Book  ■  —  — 
RAHE  AUTO  AND 
TRACTOR  SCHOOL 

Dept.  24?0 
Kansas  City,  M  issourl 


'The  Livest  Catalog  in  America" 


Our  big.  new  electrical  cyclopedia 
No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire-  J 
less  and  electrical  catalog  in  i 
print  today.   180  Big  Pages, 
508  Illustrations.  300  ' 
struments   and  appara 
tus,  etc.  Big  "Treatise 
on   Wireless  Teleg- 
raphy."  20  FREB 
coupons  for  our  ^ 
160-page 
F  B  E  E  - 
Wireless 


FT 


Course 
in  20  les- 
►     sons.  FREE 

r—  Cyclope- 
dia  No.  20 
measures  7x5%". 
Weight  y2  lb.  Beau- 
tiful stiff  covers. 


Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  20  as  described. 


'  ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 


EARN  REAL  PHONOGRAPH 

Beautifully  finished,   nickel  winding' 
Crank,  spring  motor,  speed  regulator. 
Stop  lever.    New  unproved  sound 
box  with   mica  diaphragm— 
makes  perfect  reproductions  of 
all  kinds  of  music.  A  marvel- 
ous   machine  in  every  way. 
Delighted  thousands  of  homes. 

SEND  NO  MONEY 

Just  your  name,  and  we  will  send 
you  24  of  our  Art  Pictures  to  dis- 
pose of  on  special  offer  at  25c 
,  each.  Send  us  the  $6  you  col- 
lect and  we  will  send  this  new 
improved  E.  D,  L.  Phonograph 
and  a  selection  of  6  records  free. 

D.  LIFE,  Dept.T82  CHICAGO 


HANDY  BINDER 

for  the  Electrical  Experimenter 


Holds  and  preserves  12  issues,  each  of  which  can 
be  inserted  or  removed  at  will,  without  tools.  Will 
keep  your  magazines  perfectly  for  all  time  or  just 
preserve  them  like  new  till  you  bind  them  perma- 
nently. Made  of  heavy  material,  extra 
strongly  reinforced  at  the  back  and 
covered  with  handsome  green  cloth, 
suitably  lettered  in  gold. 

Add  postage  for  2  lbs. 
Experimenter  Pub  to  ,  Inc.  Book  Department  233  Fulton  St ,  N.  Y 
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learn  Electricity 

-the  New  Way 


TT'S  no  longer  necessary  to  go  to  school  or  serve  an  ap- 
I  prenticeship  to  learn  electricity.  With  this  new  library 
of  APPLIED  PRACTICAL  ELECTRICITY  you  learn 
right  at  home — in  your  spare  time  without  interfering 
with  your  present  work. 

Any  big  job  that  you  want  in  the  electrical  field  is  yours 
if  you  will  train  yourself  to  fill  it.  It  only  takes  an  hour 
or  two  a  day  with  these  books. 


This  is  the  1920  edition — new  from  cover  to  cover — chuck 
full  of  the  latest  methods  and  most  recent  discoveries  in 
this  fascinating  field.  Everything  is  written  in  plain,  good 
old  U.  S.  language  by  27  of  the  greatest  experts  in  the  busi- 
ness. The  eight  volumes  with  3800  pages  make  up  a  com- 
plete course  in  electrical  engineering.  It's  a  home  study 
course  for  the  beginner  and  a  handy  reference  guide  for 
the  expert  combined. 


Big  Pay  for  gpa«  Good.  Jobs  p 

Trained  Men  $5000.00  a 


year  are  waiting  for  men  who  can 
qualify  as  Electrical  Engineers — Sub- 
station Operators — Troublemen  — 
Switchboard  Operators — DynamoTend- 
ers — Electricians.  Electricity  is  the 
greatest  force  in  the  world  and  it  is 
growing  bigger  and  bigger  every  day. 
More  and  more  men  are  needed  all 
the  time.  Why  don't  you  get  into 
this  big  paying  field  now? 


you  are 

Are  Waiting  some  branch 

of  electricity  you  will  never  have  to  look 
for  a  job.  The  job  and  the  big  pay  will 
be  looking  for  you.  You  can't  dodge  a 
good  job  if  you  have  the  "know  how" 
under  your  hat.  Let  these  27  great  en- 
gineers help  you  to  the  best  kind  of  job 
with  their  books. 

Send  the  coupon  below  and  get  them 
for  FREE  examination.  See  our  free 
offer  below. 


The  World's  Greatest 

Electrical  Books 

LOANED  to  YOU 

FREE 

We  will  lend  you  this  wonderful  library  to  use  in  your  own  home  or  shop  a 
whole  week  FREE.  It  won't  cost  you  one  cent.  DON'T  SEND  ANY  MONEY. 
Just  fill  out  and  mail  the  coupon  today  and  the  set  of  eight  volumes  will  come 
to  you  by  express  collect.  You  be  the  judge  and  find  out  for  yourself  what  the 
books  will  do  for  you.  Use  them  as  you  please.  Show  them  to  your  friends 
and  get  their  opinion.  Then  if  you  have  any  doubt  as  to  their  value  send  them 
back  at  our  expense  and  you  won't  owe  us  anything. 

Only  7  Cents  a  Day 

If  you  like  the  books  pfter  a  week's  examination  you  pay  us  only  $2.00  and  the  same  amount 
each  month  until  $24.80  is  paid.  This  is  only  50  cents  a  week— 7  cents  a  day.  You  can't  afford 
to  pass  up  a  better  job  on  these  easy  terms.  MAIL  THE  COUPON  NOW. 

American  Technical  Society 

Dept.  E257,  CHICAGO 


What     the  foments  of 

Books  Teach  gSSfcSi 

Measurements — Electric  Wiring  —  Un- 
derwriter's Electrical  Requirements  — 
Theory,  Calculation,  Design  and  Con- 
struction of  Direct  Current  Generators 
and  Motors— Types  of  Generators  and 
Motors — Management  of  Electrical  Ma- 
chinery— Electric  Lighting — Alternating 
Current  Machinery — Power  Transmis- 
sion— Electric  Railways — Self-Propelled 
RailwayCars — Trackless  Trolley — Power 
Stations— Switchboards  and  Switching — 
Storage  Batteries — Applied  Electro-chemistry- 
Electric  Elevators— Electric  Welding  and  Heat- 
ing —  Wireless  Telegraphy  and  Telephony  — 
Land  and  Submarine  Telegraphy. 

free  Service  ff&ras 

electrical  books  we  give  a  one  year  membership 
in  this  society.  This  entitles  you  to  consult  our 
engineers  and  experts  on  any  electrical  prob- 
lem. Write  as  often  as  you  like.  Ask  as 
many  question  as  you  like  for  one  year. 

Coupon  is 


All  You 


Send 
Now 


American 
fechnical 
Society 
Dept.  E257 
Chicago,  l|a  S.  A* 

M Please  send  me  the  8-voN 
^■■ur      ume  set  of  Electrical  En- 
^^^^r      gineering  for  7  days'  examin- 
ation, shipping  charges  collect. 
If  I  decide  to  buy  I  will  send  $2.00 
within  7  days  and  balance  at  the 
rate  of  §2.00  a  month  until  524.80  has 
been  paid.    Then  you  will  send  me  a 
receipt  showing  that  the  set  of  books 
and  the  Consulting  Membership  are  mine 
and  fully  paid  for.   If  I  want  to  get  along 
without  the  books,  I  will  return  them,  after 
7  days,  at  your  expense. 
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Become  An 

Electrical 
Engineer 

A  wide  open 
field  of  oppor- 
tunity. Pres- 
ent and  future 
demand  for 
trained  men 
unlimited. 

B.  S. 
Degree 

in  3  Years 

from  the  Col- 
lege of  Elec- 
trical Engineer- 
ing will  start 
you  right  in 
pursuing  your 
electrical  ca- 
r  e  e  r.  Over 
forty  experts 
in  science  en- 
gineering and 
mathematics 
form  our  fac- 
ulty. The  laboratories,  shops  recitation  and 
drafting  rooms  where  you  work  are  splendid- 
ly equipped,  furnished  with  every  modern 
type  of  apparatus  supplies  for  the  most  thor- 
ough instruction. 

NEW  FALL  TERM 
October  1st 

No  time  to  lose.  Don't  delay  your  start.  "Earn 
Wliile  You  Learn"  if  you  like.  Full  provisions 
for  securing  deficient  nigh  school  credits. 

Clip  the  coupon  now  for  a  copy  of  the 
■•Photo  Story"  and  the  latest  bulletin. 
SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 

College  of  Electrical  Engineering 
373  Broadway  Milwaukee.  Wis. 

CLIP  HFPT-  — 


School  of  Engineering  of  Milwaukee 
Milwaukee,  Wis. 

Gentlemen: — Without  obligation,  send  me  catalog, 
Photo-Story  book  ami  particulars  concerning  your  :>- 
Year  Electrical  Engineering  Course  with  B.S, 
Degree. 

Name   

Address   

City   State  

Age   Education  

SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 
116-373  Broadway.  Milwaukee,  Wis. 


Send  5c  for 
this  Model 
Aeroplane  Book 

Be  an  Amateur  Aviator!  This  48-page 
book  tells  how  you  can  build  and  fly 
"IDEAL"  Model  Aeroplanes  that  are  true 
copies — actual,  reduced-scale  duplicates — of 
famous  Aeroplanes  such  as  the  De  HAVIL- 
LAND  Battle  Plane,  the  famous  NC-4 
Transatlantic  Seaplane;  and  many  other 
well-known  and  historic  machines.  They 
look  like  the  real  Aeroplanes  and  will  rise 
from  the  ground  or  water  by  their  own 
power  and  fly  in  the  air.  You  can  build 
one  and  learn  the  principles  of  construction, 
operation  and  control.  We  furnish  Com- 
plete Construction  Outfits  containing  all 
parts  and  full  instructions.  You  put  the 
parts  together  and  build  your  own  Model 
Aeroplane. 

PLANS  FOR  MODEL  AEROPLANES 
NC-4,  50c;  De  Haviland 
Battle  Plane,  35c;  Curtiss 
Military  Tractor,  Bleriot 
Monoplane,  Nieuport  Mono- 
plane, Taube  Monoplane, 
Cecil  Peoli  Racer — 25c  each. 
Send  for  Plans  or  Book  at 
once. 


IDEAL  AIRPLANE  & 
SUPPLY  COMPANY 

Established  1911 
159-161  Wooster  Street 

New  York  City 
Cor.  West  Houston  St. 


.IDEAL; 

^feroplanesi^ 


4nd  Supplies 


SPIDERS  TIE  UP  CABLES. 

Spiderwebs  are  working  havoc  with  ca- 
ble communication  between  the  United 
States  and  Argentina,  Brazil,  and  parts  of 
Chile,  as  well  as  paralj-zing  interior  tele- 
graphic routes.  The  ground  spider  spins 
a  heavy  web  which  the  wind  sometimes 
wraps  around  the  wires.  These  masses 
become  very  damp  during  a  humid  spell 
and  short  circuits  are  thus  caused. 

Large  forces  of  linemen  have  to  follow 
the  wires  across  the  Pampas  and  the  moun- 
tains, removing  the  accumulations.— [When 
you  meet  spiders  9  to  10  inches  in  diameter 
and  weighing  a  pound  or  two,  you  may  ex- 
pect "trouble"  somewhere. — Ed.] 

PHOTO  COURTESY  CORRECTION. 

We  wish  to  make  a  correction  in  giving 
courtesy  for  the  article  entitled  "NC 
Planes  Had  Electric  Self  Starters,"  which 
appeared  on  page  411  of  the  September 
issue,  and  which  was  credited  to  The 
Westinghouse  Electric  and  Mfg.  Co.,  in 
error.  This  credit  should  have  been  given 
to  the  General  Electric  Co.,  and  the  makers 
of  the  Liberty  motor  electric  starter  used 
on  the  NC  planes  in  the  trans-Atlantic 
flight  to  Europe,  was  the  Bijur  Motor  Ap- 
pliance Co. 


{Continued  from  page  521) 


convinced  of  the  reality  of  these  phe- 
nomena,— was  busy  devising  an  instru- 
ment which  would  register  and  direct 
psychic  power  liberated  from  the  body 
of  a  physical  medium  when  in  trance. 

Dr.  Imoda,  the  assistant  of  Professor 
Mosso,  has  also  conducted  a  number  of  ex- 
periments in  the  discharge  of  an  electro- 
scope, by  means  of  "rays"  issuing  from 
the  medium's  body.  It  was  found  that,  if 
the  medium  held  her  fingers  at  a  distance 
of  an  inch  or  so  from  the  knob  of  the  elec- 
troscope, some  form  of  energy,  apparently 
radio-active  in  character,  issued  from  her 
fingers,  and  gradually  discharged  the  elec- 
troscope. This  is  the  "radiation"  or  "ema- 
nation" issuing  from  the  body,  which  has 
been  studied  extensively  by  students  of  the 
occult.  Dr.  Imoda  concluded — as  the  re- 
sults of  his  experiments — that  "the  radia- 
tions of  radium,  the  cathode  radiations  of 
the  Crookes'  tube,  and  mcdiumistic  radia- 
tions are  fundamentally  the  same." 

Some  other  very  interesting  facts  have 
been  observed,  by  means  of  the  electro- 
scope. For  example,  Dr.  W.  J.  Crawford 
(D.Sc),  in  his  experiment?,  noted  that: — 

" .  .  .  In  seance  rooms  where  tables 
are  moved  without  physical  contact,  I  found 
that  after  a  sitting  was  well  started,  I  was 
always  unable  to  charge  an  electroscope, 
even  tho  I  tried  to  do  so  in  the  corner  of 
the  chamber  .farthest  from  the  medium.  In 
order  to  charge  it  I  had  to  take  it  outside 
the  room.  I  asked  the  'operators'  (intel- 
ligences 'running  things,'  apparently,  in  the 
seance-room)  if  there  was  any  'power'  in 
the  seance-room  so  far  away  from  the  me- 
dium, and  they  answered  in  raps  that  there 
was.  By  'power'  I  understand  them  to 
mean  particles  of  matter  taken  from  the 
medium    .    .    . " 

Again,  in  his  "Reality  of  Psychic  Phe- 
nomena," he  says : — 

"I  took  the  electroscope  to  the  table  in 
the  corner ;  then  placed  it  in  the  circle  near 
the  medium.  I  asked  the  operators  to  touch 
the  disc  of  the  instrument  very  gently. 
They  did  this  almost  at  once,  the  'touching' 
consisting  of  a  metallic  scraping  upon  the 
brass  disc,  quite  audible,  similar  in  type  to 
the  imitation  of  the  floor  being  rubbed  with 
sand  paper,  a  phenomenon  I  quite  often  ob- 
served.   (Continued  on  page  571) 
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YOU  CAN  BE  A 
SUPER-MAN! 


YOU  can  take  your  place  as  a  real  leader  and  advance  yourself  in  business  and  social 
life.    Why  drift  along  aimlessly  with  the  crowd — merely  existing?    You  do  not  know 
what  life  really  means  unless  you  have  ROBUST  HEALTH,  GREAT  STRENGTH 

and  a  HIGHLY  DEVELOPED 
MIND  AND  BODY.  Pull 
yourself  together — shake  off  that 
sloth  and  indifference  that  is  pull- 
ing you  down.  Brace  up — be  a 
real  man.  Fill  yourself  with 
vitality.  Be  strong  and  stay  strong 
— assume  that  commanding  ap- 
pearance that  shows  success. 

I  can  help  you.  I  can  show  you  the 
short  cut  to  health  and  strength.  I  have 
found  the  way  to  develop  these  qualities 
in  the  shortest  possible  time.  I  have 
done  it  for  thousands  of  others  and  can 
do  it  for  you.  My  system  will  make 
a  new  man  of  you  in  a  quicker  time  than 
you  imagine.  I  begin  where  others  leave 
off.  Just  remember  that — it  is  the  secret 
of  my  success. 

I  Have  Trained  Some 
of  the  World's 
Strongest  Men 

Many  of  the  most  noted  strong  men 
of  today  owe  their  wonderful  physique 
to  -  my  method.  I  have  taken  hold  of 
weaklings — mere  physical  wrecks — and 
made  powerful  athletes  of  them.  This 
alone  shows  the  superiority  of  my  sys- 
tem. My  own  development  and  strength 
are  more  convincing  proofs.  If  an  in- 
structor can  first  show  results  of  his 
teachings  on  his  own  person,  it  speaks 
well  for  his  ability  to  train  others.  , 
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the  Acme  of  Physical  Perfection 


My  New  Book,  "MUSCULAR  DEVELOPMENT" 


illustrate.!  with  20  full  page  photographs  of  myself  and  some  of  the  S 
will  send  this  valuable  book  to  you  by  return  mail  on  receipt  ot  r 
This  book  also  contains  full  particulars  ot  my 


Tells  how  I  can  help  you.     It  is  handsomely 
finest  developed  athletes  whom  T  have  trained.  I 
only  10c,  stamps  or  coin,  to  cover  cost  of  wrapping  and  mailing, 
splendid  offer  to  you. 

Don't  pass  this  by.  Don't  miss  a  single  day  on  the  way  to  health,  success  and  happiness, 
now  and  fill  in  the  coupon  and  mail  it  to  me.  Do  it  now,  this  minute,  before  you  forget  it. 
you  get  the  coupon  off  to  me,  the  sooner  you  will  receive  the  book. 
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E. 

LIEDERMAN, 
Dept.  213, 
203  B'way,  New  York 

Sit  right  down  yr 
The  sooner         s         Dear    Sir: — I   enclose  herewith 
/        10c  for  which  you  are  to  send  me, 
S      without  any   obligation    on    my  part 
y       whatever,   a  copy  of  your  latest  book 
X        ''Muscular  Development."     (Please  write 
S        or  print  plainly.) 


203  Broadway 


Dept.  213 


New  York  City 
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THAT  SOFT, 
ROSY,  VELVETY 
COMPLEXION 

BLEMISHES  REMOVED  QUICKLY 
AND  PERMANENTLY 

Your  Complexion  Makes  or  Mars  Your 
Appearance 


Miss  Pearl 


Sage,    former  actress 


You  too— can  have  that  Soft,  Rosy,  Velvety  Complex- 
ion. This  great  beauty  marvel  has  instantly  producedaeen- 
sation.  Stubborn  cases  have  been  cured  that  baffled  physi- 
cians for  years.  You  have  never  in  all  your  life  used  any* 
thing  like  It.  Makes  muddy  complexion,  red  spots,  pim- 
ples, blackheads,  eruptions  vanish  almost  like  magic,  No 
cream,  lotion,  enamel,  salve,  plaster,  bandage,  mask,  mas- 
sage, diet  or  apparatus,  nothing  to  swallow.  It  doesn't 
matter  whether  or  not  ycur  complexion  is  a  "fright," 
whether  your  face  is  full  cf  muddy  spots,  peppery  black- 
heads, embarrassing  pimples  and  eruptions,  or  whether: 
your  skin  is  rough  and  "porcy,"  and  you've  tried  almost 
everything  under  the  sun  to  pet  rid  of  the  blemishes.  This 
wc  derf  ultreatment  in  just  ten  days,  positively  removes 
every  blemish  and  beautilics  your  skin  in  a  marvelous  way. 
You  look  years  younger.  It  gives  the  skin  the  bloom  and 
tint  of  purity  of  a  freshly-blown  rose.  In  10  days  you  can  be 
the  subject  of  wild  admiration  by  all  your  friends,  no  mat- 
ter what  yourageor  condition  of  health.  All  methods 
now  known  are  cast  aside.  Your  face,  evon  arms, 
hands,  shoulders  are  beautified]  beyond  your  fondest 
dreams  All  this  I  will  absolutely  prove  to  you  before  your 
own  eyes  in  your  mirror  in  ten  days.  This  treatment  is 
very  pleasant  to  use.  A  few  minutes  every  day  does  it. 

Let  me  tell  you  about  this  really  astounding  treatment 
free.  You  take  no  risk — send  no  money— pust  your  name 
and  address  on  coupon  below  and  I  wiJl  give  you  full  par* 
ticuiars  by  next  mail— Free. 

FREE COUPON  - 

PEARL  LA  SAG£,  SUITE  793 

4325  Drexel  Blvd.,  Chicago,  III. 

Please  tell  me  how  to  clear  my  omplexlon  tr.  ten 
days;  al^osend  me  Pearl  La  l^uge  Beauty  Book. all  FREE. 
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An  electrical  book  of  66  motor  <t 
drawings  with  complete  instruc-  *r 
tions  for  rewinding  and  reconnect- 
ing A.C.  motors.  Special  at 
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or  wires  which  are  in  turn  connected  with 
the  shaft.  E  is  a  narrow  piece  of  metal 
also  connected  with  the  shaft.  F  is  a 
metal  band  much  wider  than  E  which 
extends  around  the  cylinder  from  one  side 
of  E  to  the  other,  but  does  not  touch  E,  as 
E  and  F  must  be  insulated  from  each  other. 
G,  H,  I,  J  and  K  are  brushes.  J  touches 
both  E  and  F  as  the  cylinder  revolves,  but 
K  touches  F  only.  L  and  M  are  binding 
posts  to  which  the  wires  are  attached  that 
come  from  the  distant  machine.  N  and  O 
are  the  binding  posts  of  the  particular 
picture  transmitting  machine  to  which  the 
synchronizer  is  attached.  H  and  I  are 
connected  to  two  solenoids  into  which  the 
horns  of  an  iron  rocker  arm  protrude. 
There  is  sufficient  friction  in  the  pivot  of 
this  rocker  arm  to  keep  it  from  turning 
excepting  when  the  solenoids  are  energized. 
U  is  a  rheostat  with  which  a  brush  on  the 
rocker  arm  makes  contact.  V  is  also  a 
rheostat,  and  W  is  resistance  in  series  with 
the  motor.  T  represents  the  electro-mag- 
nets of  a  gravity  relay,  the  arm  of  which 
rests  against  the  stationary  contact  Z  until 
T  is  energized,  after  which  it  rests  against 
the  contact  Q.  R,  S,  P  is  a  two-way  bat- 
tery switch.  X  is  a  motor  that  is  geared 
down  to  operate  the  picture  transmission 
machine  proper.  The  electrical  connections 
are  all  shown  in  the  diagram. 

If  this  type  of  synchronizer  is  to  be  used, 
one  must  be  made  for  both  machines.  The 
particular  advantage  of  this  type  over  all 
others  which  require  no  additional  line 
wires  lies  in  the  fact  that  the  cylinders  are 
permitted  to  revolve  continuously  and  are 
not  stopt  momentarily  each  time  a  revolu- 
tion is  made. 

Now  let  us  see  how  this  synchronizer 
operates.  With  the  arm  of  relay  T  against 
Q,  we  adjust  the  rheostat  V  so  that  the 
motors  X  of  the  sending  and  receiving  ma- 
chines run  as  nearly  as  possible  in  syn- 
chronism when  the  contact  of  the  rocker 
arm  is  in  the  center  of  U.  The  synchro- 
nizer is  now  ready  to  operate. 

Of  course,  we  have  not  yet  explained 
how  a  picture  is  prepared  or  transmitted, 
but  you  know  that  the  needles  on  the 
carriage  arms  must  be  in  contact  with  the 
cylinders.  Until  the  machines  are  running 
in  synchronism,  we  therefore  do  not  let 
the  needles  rest  on  the  pictures,  as  every- 
thing transmitted  before  synchronism  is 
establish!  would  be  distorted  beyond  recog- 
nition. 

On  the  sending  outfit  put  the  arm  of  the 
gravity  relay  against  Q,  and  put  the  two- 
way  battery  switch  on  S.  The  motor  of 
the  sending  machine  is  now  started,  and 
by  studying  the  diagram  you  will  see  that  a 
circuit  is  completed  every  time  B  and  E 
come  in  contact  with  G  and  J,  respectively, 
causing  an  impulse  to  be  sent  over  the  wire 
once  every  revolution.  Start  the  motor  of 
the  receiving  machine  with  the  relay  arm 
against  Z,  and  throw  the  battery  switch  to 
R.  This  motor  is  now  going  slightly  slower 
than  that  of  the  other  machine,  because  it 
is  in  series  with  the  resistance  W.  The 
motor  of  the  sender  is  not  in  series  with 
its  resistance,  as  its  relay  is  against  Q 
instead  of  Z.  On  account  of  the  slower 
motion  of  the  receiving  cylinder,  the 
brushes  are  on  a  different  part  of  the 
circumference  of  the  drum  A  each  time 
the  once-every-revolution  impulse  comes 
from  the  sending  machine.  The  brushes 
H  and  I  are  therefore  finally  on  C  and  D 
when  this  synchronizing  impulse  comes. 
This  causes  the  current  to  go  thru  the 
solenoids  and  the  relay  T,  the  arm  of  which 
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AT  THE 
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28-30  WEST  34th  STREET 
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Washington.  Boston.  Philadelphia,  Detroit,  Chi- 
cago, Baltimore.  Orange,  Havana.  Rio  do  Janeiro, 
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Madrid,   Rome,  etc.,  etc. 
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Bv  the  Berlitz  Method  students  learn  not 
only  to  read  and  write,  but  especially  to  un- 
derstand and  to  speak  the  foreign  language. 
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Built  for  the  Owner  ~  $1085°° 


Simple, 
Sturdy  construction. 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Z  riding 

Dealers  Wanted 


4cyl.  -27  H.  P. 
108  in.  wheel  base 
Immediate  deliveries.  Fifth  si 
ful  year.    Increased  output, 
alera"  territory.   Wonderful  opp^rti 
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UMAKEM 


Airplane  Workcb.es  t,  containing  aircraft  work  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  $10.00. 
Other  UmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE.  Inc. 
No.  2  UmakeM  Building,  127  Fifth  Avenue.  New  York 


Wa 


A  NEW  AND  EASY  WAY  TO  PAINT 

SIGNS  and  SHOW  CARDS 

OUR  PATTERNS  DO  THE  WORK 

No  experience  required.  Anyone  can  paint  all  kinds  of 
signs,  banners,  cards,  etc.,  on  any  surface  with  our  new 
and  easy  system  of  lettering.  Complete  outfit  containing 
eight  alphabets  of  letters,  assorted  styles  and  sizes  from 
two  to  twelve  inches  high,  also  four  sets  of  figures,  etc., 
not  printed  but  life  size  patterns  cut  out  of  durable  tag 
board  which  can  be  used  over  and  over  again  for  years, 
also  brushes,  colors  and  book  of  instructions.  cs^r 

Satisfaction  guaranteed.    PREPAID   »P',ou 

ACME  SALES  CO.,  Empire  Bldg.,  Denver.  Colo. 

POPULARITY  FOLLOWS  TUEP 

UKULELE  sTj 

m*  you  play  quaint,  dreamy  Hawaiian  music 
or  latest  songs  on  the  Ukulele  yoa  will  be 
wanted  everywhere.  We  teach  by  mail  20 
simple  lessons;  give  you  freeagenoii 
Hawaiian  Ukulele,  music, everything — 
no  extras.   Ask  us  to  send  the  story 
of  Hawaiian  music.  You  will  love  it. 
No  obligation— absolutely  free. 

The  Hawaiian  Institute  of  Music 

1400  Broadway.  Dept.  6  J.NewYork 


DOLLAR  ADDING  MACHINE  *1 


Adds  and  mul- 
tiplies with 
speed  of  expen- 
sive machines. 
Seven  columns  capacity.  Re- 
markably simple  in  con- 
struction. Nothing  to  get 
out  of  order.    Weight  one 


ounce.  Made 
of  metal  ami 
celluloid.  The 
ideal  pocket, 
home  machine, 
today.     The  best 


or 


desk 
Older 

way  not  to  forget  is  to  do 
it   n  ow. 


L.  J.  LEISHMAN  CO.,  Dept.  142,  Ogden,  Utah 


EARN  WATCH  REPAIRI 


You  can  learn  by  our  modern  and  orig- 
inal system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a  shop.  You 

can  earn  money  while  learning  and  secure  a 
well  payirg  position  or  start  in  business  after 
completing  our  course  of  instruction.  Good 
watch  repairers  are  elvays  in  demand  end  enrn 
from  $20  to  $35  per  week.  For  paiticulam 
eppiv  to  the 

filwaukee'Sctiool  of  Walchmakine       166  Mason  Si.,  Milwaukee,  Wis. 


%V  Vulcan"  Ink  Pencils 


The  ONLY  perfect,  non-leakable 
pencils  at  moderatepr'ces 
Order 

today. 


Two 
Sizes- 
VA  and 

inches.  Extra 
Size — 8  inches  (black 
only)  $1.75.  Your  name  in 
gold  inlay—.?  35.  FREE — Lib 
eral  supply  of  ink  with  retail  orders 
Agents  wanted.  Bio  profits. 
J.  R.  ULLR1CH&CO.,  27  Thames  St.  New  Yor 


HEAD/V^N  NEU- 
ACHES   VK  RAL- 
FLU  <3  I  A 

WOMEN'S  ACMES 
ASK   FOR   A-K  TABLETS 


You  benefit  by  mentioning  the  ''Electrical  Experimenter"  when  writing  to  advertisers. 
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is  pulled  from  Z  to  Q,  thereby  cutting  out 
the  motor  resistance  so  that  (he  motor  will 
of  its  own  accord  run  at  the  approximate 
speed  of  the  motor  on  the  sending  appa- 
ratus. 

1  he  accurate  synchronizing  now  goes  on 
automatically.  You  will  remember  that  the 
current  to  the  resistance  pieces  C  and  D 
comes  from  metal  strips  on  opposite  sides. 
When  the  synchronizing  impulse  comes  in, 
when  H  and  1  are  in  the  exact  centers  of 
C  and  D,  the  currents  in  H  and  I  are 
therefore  equal.  The  solenoids  also  receive 
equal  current  and  keep  the  rocker  arm  in 
the  center  of  U,  supplying  the  motor  with 
a  uniform  amperage.  If  the  receiving  ma- 
chine gets  slightly  behind  or  ahead  of  the 
sending  machine,  the  brushes  H  and  I  will 
be  slightly  above  or  below  center,  and  one 
brush  will  be  nearer  the  metal  strip  which 
supplies  the  current  to  the  resistance,  and 
the  other  brush  will  be  further  away.  One 
brush,  therefore,  carries  more  current  than 
the  other,  and  one  solenoid  will  pull  harder 
than  its  companion,  causing  the  rocker  arm 
to  change  its  position  on  the  rheostat  U, 
thereby  correcting  the  speed  of  the  motor. 
The  function  of  E,  F  and  K  is  to  distribute 
the  current  alternately  to  the  synchronizer 
and  the  picture  machine  proper. 

If  this  synchronizer  seems  too  difficult 
or  costly  to  make,  the  other  synchronizer 
may  be  used  or  else  the  rod  connection 
employed.  In  the  latter  case,  your  picture 
transmitting  set  will  have  been  very  easily 
and  inexpensively  constructed,  and  the 
degree  of  excellence  of  the  received  pictures 
will  not  be  lessened  in  the  least. 

The  machines  are  now  ready  to  be  ad- 
justed. When  sending,  the  needle  in  the 
carriage  arm  may  have  a  play  of  as  much 
as  a  quarter  inch.  It  must  at  all  times 
touch  the  cylinder,  and  should  there  he  any 
sort  of  bulge  in  the  rolled  transmitting 
plate,  this  much  play  is  necessary  so  that 
the  bulge  will  not  raise  the  needle  beyond 
its  play  and  throw  the  half  nut  on  the 
bottom  of  the  carriage  out  of  mesh  with 
the  threads  on  the  shaft.  For  receiving, 
the  needle  must  be  very  delicately  adjusted. 
It  must  rest  on  the  cylinder  when  the  mag- 
nets are  not  energized,  and  when  raised 
up,  it  should  be  just  high  enough  to  clear 
the  cylinder  at  all  points  on  its  circum- 
ference. The  less  upward  and  downward 
motion  the  needle  has  the  faster  it  will 
operate  and  the  better  the  pictures  will  be. 

Extend  a  wire  from  one  of  the  binding 
posts  of  one  instrument  to  one  of  the  bind- 
ing posts  of  the  other.  The  remaining 
posts  must  be  connected  to  the  batteries — 
preferably  two  dry  cells.  If  the  last  ex- 
plained synchronizer  is  used,  these  wiring 
directions  may  be  considered  to  apply  to 
the  synchronizer  binding  posts  instead. 

TRANSMITTING  PICTURES 

Before  transmitting  half-tones,  you  can 
write  or  draw  with  shellac  upon  a  thin 
metal  plate  and  transmit  this.  After  the 
shellac  is  dry,  roll  the  plate  into  a  cylinder 
and  slip  it  over  the  cylinder  of  the  machine 
you  are  going  to  use  for  transmitting.  Place 
the  edges  at  the  top  of  the  cylinder  with 
the  overlapping  part  of  the  cylinder  toward 
the  carriage,  and  if  the  plate  is  put  on  as 
explained  the  overlapping  edge  will  not 
strike  the  needle  and  cause  trouble.  Put 
heavy  rubber  bands  around  the  ends  of  the 
plate  to  hold  it  firmly  against  the  cylinder. 
RECEIVING  THE  PICTURES  « 

To  receive  the  picture,  you  will  need  a 
sheet  of  ordinary  white  paper  and  a  piece 
of  pen  carbon  paper.  The  carbon  sheet 
goes  on  the  cylinder  face  down  around  the 
white  paper.  If  the  rod  connection  or  the 
first  explained  electric  synchronizer  is  being 
used,  be  sure  that  the  edges  of  the  paper 
are  placed  at  the  top.  If  you  are  using  the 
synchronizer  which  requires  the  extra 
cylinder  or  drum,  the  edges  of  the  paper 
when  placed  on  the  picture  cylinder  should 
be  in  a  straight  line  with  the  resistance 
pieces   and   the   copper   strip.     This  also 
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Monday  to  Frida 


Learn  Shorthand 
that  Quick 


No  longer  is  it  necessary  to  spend  months  of 
time  studying  shorthand.  You  can  master  all 
the  lessons  in  K.  I.  Shorthand  at  home  in  five 
evenings.  Don't  doubt  this  amazing  truth! 
Send  for  free  lessons — also  convincing  proof  that  this  is  the 
simplest,  most  practical,  lowest-cost  course  in  stenography 
by  personal  correspondence  instruction. 


The  Universal  Speed-Script 


Undoubtedly  you  have  heard  of  this  new  and  wonderful  shorthand  system 
— the  simplest  and  most  practical  in  the  world.  Used  in  the  Army  and  Navy  and 
in  numerous  other  governmental  places.  Used  by  court  officials,  by  doctors, 
business-men,  teachers,  clergymen,  lawyers,  reporters — and  those  in  hundreds  of 
other  occupations. 

It  is  the  universal  speed-script — the  easy-to-learn,  never-f  org  e  table,  lightning 
writing. 

K.  I.  is  Shorthand  acquired  with  wonderful  speed  and  ease — but  it  is  so 
standardized  as  to  make  for  perfect  legibility  and  absolute  accuracy.  Notes 
years  old  may  be  read  as  easily  as  when  fresh. 

How  Quickly  Can  YOU  Learn  This  ? 


Here's\  p  and,  this  is  O  a  Write 
the  two  together,  and  you  have 
Here's   C  th      To  make  path  you  sim- 
ply write  jO  and  with  these  two  eosy 

movements  of  your  pencil,  you  have 
rr.fde  a  v/ord  that  needs  16  pencil 
movements-  when  written  in  lo  n  g  h  and, 

Here's  |  t    so  it  is  easy  to  write 

^\  tr,P  and  ^  Pat- 

Already  you  have  learned  four  K.I. 
Shorthand  signs  you  won't  forget. 

Wi'th  the  other  signs  and  easy  di- 
rections you  can  learn  to  indicate 
every  vrord  in  the  di  c  t  io  nary  in 
quarter  to  twentieth  of  the  time  're- 
quired in  ordinary  writing,  as  rj  p- 
idly  as  words  are  spoken'. 


On  30  Days' 
Approval 

For  instance!  E.  A.  Fulton  says:  "Four 
months  ago  I  knew  absolutely  nothing  of  the 
first  rudiments  of  shorthand.  To-day,  I  am 
holding  a  position  as  stenographer  in  the  office 
of  Inspector  of  Buildings,  where  the  terms 
apply  almost  wholly  to  building  construction." 

Henry  Dranke  writes:  "Already  I  can  write 
50  or  more  words  per  minute  and  it  took  only 
about  a  quarter  hour  each  day  for  ten  days." 

A.Tompkins,  journalist,  writes :  "Your  sys- 
tem is  excellent,  being  simple,  yet  comprehen- 
sive. I  find  it  fascinating"  in  my  work  as  a 
press  correspondent. 

The  above  are  but  a  few  of  legions  of  testi- 
monials which  we  are  ready  to  give  you  with 
full  addresses. 

Free  Lessons — Send  no  Money 

K.  I.  Shorthand  is  offered  on  the  most 
liberal  terms  right  now.  Do  not  miss  this 
opportunity.  Send  immediately  for  the  first 
two  lessons  free.  You  may  then  continue  the 
entire  course  on  a  month's  approval.  We  give 
you  a  positive  guarantee  that  you  rcan  learn 
or  no  cost  to  you.  King  Institute  is  incor- 
porated in  New  York  State.    $100,000  capital. 


KING  INSTITUTE,  Inc. 


EM  300,  Station  F,  New  York,  N.  Y. 

8  S.  Wabash  Avenue,  EM -300.  Chicago,  111. 


"Gn   nheadt    J  am 
gcttina  it  in  K.  1. 
Shorthand." 


Please  send  me  your  FREE  lessons  in  K.  I.  Shorthand, 
also  full  information. 


Name  . . 
Address 


.EM-300 


"Tnllt   as  fast  ae 
vuu  nice.  1  am  tak- 
ing it  down  in  K. 
1.  Shorthand." 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Mechanical 

Engineering 


Learn  at  Home ! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  in  the  least 
and  it  will  bring  you  information  that  will  start 
you  on  a  successful  career.  This  is  your  chance. 
Don't  let  it  slip  by.  Mark  and  mail  this  coupon  now. 


■TEAR  OUT  HERE- 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

|BOX  6203  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  tiie  subject,  be  tore  which  I  mark  X. 


Z\  ELECTRICAL  ENGINEER 
^1  Electrician 

B Electric  Wiring 
Electric  Lighting 
□  Electric  Car  Running 
H  Heavy  Electric  Traction 
U  Electrical  Draftsman 
3  Eleotrlo  Machine  Designer 
3  Telegraph  Expert 
3  Practical  Telephony 
3  MECHANICAL  ENGINEER 
3  Mechanical  Draftsman 
3  Ship  Draftsman 
3  Machine  Shop  Practice 
3  Toolmaker 
3  Gas  Engineer 
3  CIVIL  ENGINEER 
3  Surveving  and  Mapping 
3  MINE  POREM'N  ORENG'It 
3  ARCHITECT 
3  Architectural  Draftsman 
3  PLUMBING  AND  HEATING 
3  Sheet  Metal  Worker 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer  and  TrpUt 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt, 
AGRICULTURE 
Navigator       |LJ  Spanish 
Poultry  liaising  ■□  French 
Automobiles       §□  Italian 


Present 
Occupation. 

Street 

and  No  


City. 


Wi-ite  Secret  Letters 
With  Invisible  Ink 


Pour  seemingly  plain  water  into  three  glasses  and  have  it  turn 
red  in  one,  white  in  another  and  blue  in  the  third!  Make  your  own 
magic  writing  paper,  and  blue  ink  or  ink  powder.   Write  with  plain 
water  and  have  the  writing  turn  blue    You  can  surprise  and  puzzle 
your  friends  with  these  and  more  mysterious  and  amus- 
ing Chemical  tricks,  if  you  have  "CHEMCRAFT" 
Junior— ihe  hoys'  miniature  chemical  outfit.    Send  25c 
for  your  outfit  right  now,  it's  the  greatest  fun-maker 
you  ever  had     Send  at  once  and  get  a  Free  copy  of 
''The  Chemcraft  Chemist,"  an    Vmin. grm  a 
interesting  magazine  for  boys.         CULM  CRAFT 

Amateur  Chemist's  ;  JUNIOR 

Catalogue  and  Hand  Book 


THE  PORTER  CHEMICAL  CO. 
Hagerstown,  Maryland"  " 


25« 

POSTPAID 


PRINTING  PRESS,  for 
printing  cards,  circulars, 
fully  guaranteed,  with  type, 
ink.  cards,  etc.,  all  ready 
for  use.  also  other  valuable 
presents,  cameras,  air  rifles, 
talking  machines,  telescopes, 
typewriters,  etc.,  given  abso- 
lutely free  for  selling  our 
art  and  religious  pictures 
at  10c.  Send  for  25,  when  sold  send  money  and  select 
premium.        SPENCER  PUB.  CO.,    Dept.  306  Chicago 


applies  to  the  copper  sending  cylinder.  Over- 
lap the  ends  of  the  paper  toward  the  car- 
riage, the  same  as  you  did  with  the  plate. 
If  you  should  carelessly  overlap  it  the  other 
way,  the  needle  will  catch  the  edge  of  the 
paper  and  tear  it  off.  Be  sure  that  the 
carbon  sheet  fits  tightly  against  the  white 
paper.  Secure  these  to  the  cylinder  with 
rubber  bands. 

Put  the  carriage  at  one  end  of  the  cylin- 
ders with  the  needle  in  contact  with  the 
same.  ,  Now  place  the  switch  on  your  send- 
ing instrument  at  the  right  and  on  your 
receiver  at  the  left.  Start  your  motors,  or 
else  turn  the  cylinders  with  a  crank.  As 
before  mentioned,  the  speed  should  be 
about  one  revolution  in  three  seconds. 

By  the  time  your  carriages  have  advanced 
to  the  other  side  of  the  cylinders  the  pic- 
ture is  finished.  As  long  as  the  needle  of 
the  transmitting  instrument  is  on  bare  cop- 
per, the  current  flows,  energizing  the  electric 
magnets  of  the  receiving  carriage  and  caus- 
ing the  needle  to  be  raised  out  of  contact 
with  the  carbon  paper.  Whenever  the 
shellac  comes  under  the  needle  the  current 
is  broken  and  the  spring  holds  the  receiving 
needle  against  the  carbon  paper,  thereby 
making  a  mark.  In  this  way  the  transmit- 
ting of  the  entire  picture  is  accomplisht. 

In  the  inexpensive  sets  that  I  mentioned 
having  designed  for  the  market,  half-tone 
pictures  are  supplied  already  prepared  on 
copper  for  transmission  ;  but  there  is  some 
satisfaction  in  having  them  prepared  your- 
self. Any  photo-engraver  can  do  it.  You 
should  have  a  photograph  without  too  much 
detail  and  with  considerable  contrast — that 
is,  black  and  white.  Better  results  are  pos- 
sible if  the  photograph  has  a  glazed  finish. 
Obtain  a  sheet  of  thin  polished  copper  of  a 
size  that  will  roll  to  fit  the  cylinders.  Tell 
the  engraver  that  you  want  him  to  proceed 
as  if  he  were  going  to  make  a  half-tone  on 
this  copper  plate,  but  that  he  must  stop 
after  he  has  cooked  his  gelatine  to  a  dark 
chocolate  color.  It  must  not  be  etched. 
Tell  him  you  want  the  screen  to  be  no  finer 
than  25  or  30.  He  undoubtedly  will  have 
no  screen  this  coarse,  so  instruct  him  to 
make  a  small  zinc  half-tone  cut  of  40  or  65 
screen,  and  to  make  a  print  from  this. 
Then  have  him  make  an  enlargement  of 
this  print,  without  his  screen,  until  he  has 
the  25  or  30  mesh  which  you  desire. 

This  plate  is  rolled  and  the  picture  trans- 
mitted just  the  same  as  the  shellac  drawing. 

Pictures  do  not  have  necessarily  to  be 
received  with  carbon  paper.  Your  appa- 
ratus will  permit  the  use  of  a  few  other 
methods.  Smoked  paper  or  wax-coated 
paper  will  do.  If  the  former  is  used,  how- 
ever, the  received  picture  will  be  a  negative 
unless  a  negative  is  used  for  transmitting. 
Various  other  plans  of  receiving  may  be 
experimented  with  and  will  be  found  very 
interesting  to  the  experimenter. 

Pictures  may  be  received  without  any 
carbon  paper  by  turning  the  switch  of  the 
receiving  machine  to  the  right  or  sending 
position  and  utilizing  a  sheet  of  paper 
soaked  in  a  solution  of  the  following  pro- 
portions : 

Nitrate  of  ammonia,  4  pounds ;  f  erri- 
cyanid  of  potassium,  1  ounce;  gum  traga- 
canth,  4  ounces ;  glycerine,  4  ounces ;  water, 
1  gallon. 

The  paper  should  be  kept  moist  while  the 
picture  is  being  received.  Like  the  smoked 
paper,  this  produces  a  negative  when  a 
positive  is  being  used  for  transmission,  and 
a  positive  when  a  negative  is  being  sent. 
These  visible  ways  of  recording  make  a 
much  more  interesting  demonstration,  altho 
the  picture  is  not  as  good. 

Of  course,  there  are  ways  to  telegraph 
pictures  which  are  radically  different  from 
those  explained  here,  but  only  the  simpler 
ways  are  given  so  that  the  apparatus  can 
be  constructed  easily  and  cheaply. 

The  experimenter  will  find  telephotog- 
raphy a  very  interesting,  instructive  and 
fascinating  field. 


BOYS!  m  AT  HOME 

1.  The  Study  of  Electricity  for  Beginners. 

2.  Dry  Batteries.    How  to  Make  Them. 

3.  Electrical  Circuits  and  Diagrams.    Part  I. 

4.  Electric  Bells,  Annunciators  and  Alarms. 

5.  Modern  Primary  Batteries. 

6.  Experimenting  with  Induction  Coils. 

7.  Electric  Gas  Igniting  Apparatus. 

8.  Small  Accumulators.    How  to  Make  and  Use. 

9.  Model  Steam  Engine  Design. 

10.  Practical  Electrics. 

11.  Inventions.    How  to  Protect  and  Sell  Them. 

12.  Woodwork  Joints.    How  to  Make  and  Use. 

13.  The  Fireman's  Guide  to  the  Care  of  Boilers. 

14.  The  Slide  Valve  Simply  Explained. 

15.  The  Magneto  Telephone. 

16.  The  Corliss  Engine  and  Its  Management. 

17.  Making  Wireless  Outfits. 

18.  Wireless  Telephone  Construction. 

19.  The  Wlmshurst  Machine.    How  to  Make  It. 

20.  Simple  Experiments  in  Static  Electricity. 

21.  Small  Electrical  Measuring  Instruments. 

22.  Electrical  Circuits  and  Diagrams.    Part  2. 

23.  Induction  Coils.    How  to  Make  Them. 

24.  Model  Vaudeville  Theatres. 

25.  Alternating  Currents.    Simply  Explained. 

26.  How  to  Build  a  20-Foot  Bi -plane  Glider. 

27.  ABC  of  the  Steam  Engine, 

28.  Simple  Soldering.    Hard  and  Soft. 

29.  Telegraphy  for  Beginners. 

30.  Low  Voltage  Lighting  with  Storage  Batteries. 

31.  Lieckfeld  Gas  and  Oil  Engines. 

33.  House  Wiring  for  Electric  Light. 

34.  Magnets  and  Magnetism. 

36.  Small  Windmills  and  How  to  Make  Them. 

37.  Collin's  Wireless  Plans.    Part  I. 

38.  Collin's  Wireless  Plans.    Part  2. 

Price  25  cents  each,  postpaid 

SPON  &  CHAMBERLAIN 

120  G  Liberty  Street,  New  York 

Is  Your  Blood 
Hungry  for  Iron? 

Iron  Is  The  Red  Blood  Food  That 
Gives  You  Strength,  Energy  and 
Power — How  To  Make  The  Test 
That  Tells 


Actual  blood  tests  show  that  a  tremendously  large 
number  of  people  who  are  weak  and  ill  lack  iron  in 
their  blood  and  that  they  are  ill  for  no  other  reason 
than  lack  of  iron.  Iron  deficiency  paralyzes  healthy, 
forceful  action,  pulls  down  the  whole  organism  and 
weakens  the  entire  system.  A  pale  face,  a  nervous 
irritable  disposition,  a  lack  of  strength  and  endur- 
ance and  the  inability  to  cope  with  the  strong  vigor- 
ous folks  in  the  race  of  life — these  are  the  sort  of 
warning  signals  that  Nature  gives  when  the  blood 
is  getting  thin,  pale,  watery  and  literally  starving 
for  want  of  iron.  If  you  are  not  sure  of  your  con- 
dition, go  to  your  doctor  and  have  him  take  your 
blood  count  and  see  where  you  stand  or  else  make 
the  following  test  yourself:  See  how  long  you  can 
work  or  how  far  you  can  walk  without  becoming 
tired ;  next  take  two  five-grain  tablets  of  Nuxated 
Iron  three  times  per  day  after  meals  lor  two  weeks. 
Then  test  your  strength  again  and  see  how  much 
you  have  gained.  By  enriching  the  blood  and  creat- 
ing new  red  blood  cells,  Nuxated  Iron  strengthens 
the  nerves,  rebuilds  the  weakened  tissues  and  helps 
to  instill  renewed  energy  and  power  into  the  whole 
system. 

Unlike  the  older  inorganic  iron  products  Nuxated 
Iron  is  easily  assimilated,  does  not  injure  the  teeth, 
make  them  black  nor  upset  the  stomach.  The  manu- 
facturers guarantee  successful  and  entirely  satis- 
factory results  to  every  purchaser  or  they  will  re- 
fund your  money.  It  is  dispensed  by  all  good 
druggists. 


Send  Only  12c 

(Stamps  or  Coin) 
And  I  will  send  you  a  copy  of  my  valuable 
booklet. 

"Hints  to  Music  Loving 
Owners  of  Talking  Machines" 

Tells  you  how  to  take  care  of  your  machine  and 
records,  preserve  the  life  of  both,  and  gives  many 
pointers  to  improve  the  tone  of  your  instrument  and 
increase  your  enjoyment  of  it.  Instructs  on  the  care 
of  the.  motor,  cleaning,  speed  adjustment,  care  of  the 
needles — in  fact  every  thing  you  should  know.  Send 
12c  today  and  the  booklet  will  come  by  return  mail. 

J.  H.  ELLIS,  Box  882,  Milwaukee,  Wis. 

Patentee  &  Manufacturer.  Ellis  Harmonious  Reproducer 
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"Result: — On  examination,  the  electro- 
scope was  found  to  be  completely  dis- 
charged! 

"I  took  the  electroscope  to  the  table 
in  the  corner  of  the  room  and  tried 
to  recharge  it,  but  found  I  was  unable  to 
do  so  even  after  repeated  trials.  Accord- 
ingly I  asked  the  'operators'  to  put  back 
into  the  body  of  the  medium  the  matter 
they  had  taken  out  (for  the  production  of 
the  sledge-hammer  blows)  and  to  give  a 
few  raps  when  they  had  done  so.  In  a 
minute  or  two  some  very  light  raps  were 
given,  and  when  I  asked  if  the  process  was 
complete  I  received  no  raps  in  reply  at  all, 
which  seemed  to  indicate  to  me  that  all  the 
matter  used  for  rapping  had  been  returned 
to  the  medium.  At  any  rate,  I  found  that 
I  could  now  charge  the  electroscope ;  which 
done,  I  placed  it  on  the  floor  as  before 
within  the  circle,  and  asked  that  the 'disc 
should  be  touched  lightly.  After  a  little 
time,  there  was  the  metallic  scraping  as  be- 
fore, and  on  examination  the  electroscope 
was  found  to  be  completely  discharged." 

It  will  be  at  once  apparent  to  the  reader 
that  two  problems  confront  the  investi- 
gator, when  once  he  is  called  upon  to  solve 
such  problems  as  the  above:  (1)  the  physi- 
cal miracle  itself;  and  (2)  the  nature  of 
the  intelligence,  lying  behind  and  directing 
or  controlling  the  manifestations.  This  lat- 
ter is'called  a  psychological  question,  which, 
immensely  important  as  it  is  intrinsically, 
does  not  enter  into  the  physical  problem. 
It  need  only  be  said  that  this  is  the  baf- 
fling question  in  psychical  investigation, 
and  the  most  puzzling.  Whether  it  be  an 
independent  "spirit,"  as  it  claims  to  be ;  or 
the  subconsciousness  of  the  medium ;  or 
whether  it  is  a  sort  of  compound  conscious- 
ness, made  up  of  the  collected  minds  of 
those  forming  the  circle  at  the  time ;  or 
whether  still  other  interpretation  is  open 
to  us — this  is  alf  a  moot  question,  which  is 
referred  to  here,  merely  to  draw  the  read- 
er's attention  to  the  fact  of  its  existence. 

It  will  be  at  once  apparent  to  the  reader, 
also,  that  physical  and  electrical  apparatus 
has  played  an  important  part  in  such  inves- 
tigations, in  the  past,  and  is  certainly  des- 
tined to  occupy  a  far  more  important  place 
in  the  future.  These  curious  phenomena — 
like  all  others  in  our  world — depend  upon 
invisible  forces  or  energies  for  their  pro- 
duction. Those  interested  in  electricity 
should  realize,  more  than  all  others,  the 
power  of  the  invisible ;  and  the  fact  that 
the  invisible  is  the  real.  Anything  that  we 
see  consists  merely  in  a  bundle  of  "phe- 
nomena"— of  effects.  The  real  cause  is 
always  behind,  and  is  always  invisible. 
Thus,  there  is  an  old  saying  that  "No  man 
hath  seen  God."  But  it  is  equally  true  that 
"No  man  hath  seen  man."  We  see  his 
clothes;  these  can  be  changed.  We  see  his 
face  and  features ;  even  these  can  at  times 
be  camouflaged !  But  the  real  man,  the 
Self,  the  Ego,  is  something  within, — in- 
visible, intangible, — the  directing  and  guid- 
ing power,  which  in  life  we  know  as  the 
"Person." 

There  is  nothing  inherently  absurd  or 
impossible,  therefore,  in  these  odd  mani- 
festations,— however  bizarre  and  unusual 
they  appear  to  us  at  first  sight.  An  un- 
usual combination  of  circumstances  might 
bring  them  about.  Stones  do  not  ordinarily 
fall  out  of  the  air ;  yet  at  times  they  do 
(meteors).  Water  does  not  usually  rise 
above  its  own  level,  yet  it  can  be  made  to 
do  so.  The  curious  freaks  of  lightning  are 
well  known.  There  is  nothing  inherently 
impossible,  therefore,  in  supposing  that  a 


Learn  Mechanical  Drafting 

Earn  $35  to  $100  a  Week 


"Get  into  the  profession  of  big  pay  and  Rapid  Advancement  with  the  help  of 
the  school  that  has  started  hundreds  on  the  Road  to  Success.     I  am  ready  to 

help    you."      Roy  C. 
Claflin,  President,  Co- 
lumbia   School  of 
Drafting. 


Learn  At 
Home  In  Spare 
Time 

You  don't  have  to  stop 
work  or  leave  home  in  or- 
der to  become  a  trained  Drafts- 
man. Through  our  practical 
home  study  Training  we  will 
teach  you  Right  in  Your  Own 
Home  so  that  you  will  soon  be 
able  to  qualify  for  a  good  posi- 
tion at  Big  Pay.  We  will  continue  to 
instruct  and  help  you  until  we  know 
you  have  the  knowledge  necessary  to 
succeed. 

No  Previous  Training 
Necessary 

Right  now — TODAY — there  are  open- 
ings for  thousands  of  Draftsmen  in 
the  Government  Departments,  indus- 
trial concerns,  and  the  big  engineering 
offices.  One  department  alone  recently 
called  for  1,800  draftsmen.  With  this 
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NOW  for  our  practical  Home  Study 
Course  in  Drafting  you  can  quickly 
qualify  for  a  position  as  Draftsman 
and  by  properly  applying  the  principles 
we  teach. 

You  Have  a  Chance  to  Be- 
come a  Chief  Draftsman 

and  get  to  the  very  top  in  this  fasci- 
nating profession.  Our  course  will 
give  you  just  the  knowledge  you  need 
to  make  good  as  chief  draftsman  when 
your  chance  comes. 

Industrial  Activity 
Demands  Draftsmen 

With  the  problems  of  reconstruction 
facing  the  nation  the  demand  for 
draftsmen  is  Greater  Than  Ever  Be- 
fore in  American  History.  All  big  en- 
gineering, construction  and  manufac- 
turing projects  must  first  go  through 
the  drafting  room  before  the  workmen 
can  commence.  You  can  help  in  the 
work  of  reconstruction  and  secure  a 
Big  Salary  with  excellent  opportunities 
for  advancement.  Many  Big  men  in  in- 
dustry got  to  the  top  through  Drafting. 


We  Will  Help  You  Secure  a 
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as  soon  as  you  complete  our  course. 
We  have  already  placed  hundreds  of 
our  graduates  in  good  paying  positions 
and  are  constantly  in  touch  with  vacan- 
cies for  which  Draftsmen  are  Urgently 
Needed.  Government  Departments 
and  Private  Concerns  are  continually 
calling  upon  us  for  our  graduates  be- 
cause they  know  that  our  instruction 
produces  draftsmen  of  the  caliber 
they  need. 
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You  are  not  asked  to  return  it  after 
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Finish  This  Picture 

Fill  in  the  missing  lines.  See  how  close 
you  come  to  the  original  drawing.  The 
above  picture  was  drawn  by  Student  Wynn 
Holcomb.  We  have  a  great  number  of 
students  and  graduates  whose  work  appears 
in  magazines  and  newspapers  all  over  the 
country. 

Can  You  Draw? 

If  you  like  to  draw  write  for  our  book.  Read 
about  our  new  method  Home  Study  Course  in 
cartooning,  illustrating  designing.  Learn  at  home, 
by  mail,  in  spare  time. 

Become  an  Artist 

Illustrators.  Cartoonists,  Commercial  Artists 
make  big  money.  You  can  earn  $25  to  $100  a 
week  and  more.  Learn  under  personal  direction 
of  Will  H.  Chandlee,  famous  newspaper,  magazine, 
advertising  artist  of  30  years'  successful  experience. 

Book  and  Outfit  Free 

Complete  outfit  free  to  new  ^students  Write  for 
handsome  book,  "How  to  Become  an  Artist  "  Tell-: 
what  Course  includes,  shows  many  drawings  made 
by  Director  Chandlee  and  many  students 

Write  Postal  NOW 

Don't  miss  our  book.  Even  if  you  have  no  pre- 
vious knowledge  of  drawing,  our  Course  will  enable 
you  to  become  a  successful  cartoonist  or  illustrator. 
Many  students  earn  money  while  they  are  learning. 
If  you  are  ambitious  to  get  ahead,  to  earn  more 
money,  write  for  our  free  book  and  special  offer 
now.  You  can  do  as  well  as  our  other  successful 
students!  Write  now  for  free  book,  "How  to 
Become  an  Artist."    Mail  letter  or  postal. 

WASHINGTON  SCHOOL  OF  ART,  Inc. 

1442  H  Street,  N.  W.  Washington,  D.  C. 


hundreds  of  feet ; 
selected  materials, 
and  our  famous 


Lightning  Racer  Experi- 
mental Model.  This  is 
not  a  toy.  It  is  a  prac- 
tical, scientific  flying 
model,  guaranteed  to  fly 
designed  and  built  from  the  finest 
by  Model  Experts.  This  machine 
.  Monta.uk  Flyer"  are  the  only  Com- 
plete Model  Aeroplanes  guaranteed  to  fly  600  ft.  sell- 
ing for  less  than  $5.00.  This  model,  shipped  with 
monoplanes  detached,  ready  and  guaranteed  to  fly, 
$3.75  prepaid.  Send  stamps  for  circular  describing 
this  wonderful  model. 

Blueprints  of  the  following  models  1-2  actual  size  50  cents  post- 
paid in  U.  S. 

Blerlot  Racer,  flies  600  ft.  Manhattan  Racer,  flies  2000 
ft  Montauk  Flyer,  flies  500  ft.  3  ft.  Curtlss  or  Do 
Havlland  Biplane,  75  cents  each,  postpaid 

HEC  Flying  Boat  guaranteed  to  riBe  from  the  water  and 
fly  500  ft.  Two  sheets  blueprint  $1.00  postpaid  U.  S. 
HEC  AEROPLANE  CO..  300  E    49th  St     N.  Y  C. 


|  table  can  be  "levitated"  into  the  air,  under 
unusual  conditions ;  it  is  simply  the  mani- 
festation of  an  unknown  energy — of  which, 
doubtless,  there  are  many.  We  can  manip- 
ulate and  control  the  electric  current ;  but 
we  do  not  know  yet  precisely  what  it  is. 
Similarly,  we  can  study  the  effects  of  many 
of  these  curious  biological  forces,  without 
understanding  their  true  nature.  Above 
all,  it  behooves  us  to  keep  an  open  mind, 
and  not  to  cry  "impossible,"  just  because 
we  have  never  seen  such  facts,  or  because 
they  appear  to  us  innately  improbable. 

Here,  as  elsewhere,  we  depend  upon  hid- 
den and  unknown  energies.  Could  we  but 
find  an  energy  common  to  the  two  worlds — 
the  spiritual  world  and  the  material  world— 
we  should  have  here  a  means  of  direct  com- 
munication, possibly  by  instrumental  means. 
Delicate  physical  and  electrical  apparatus 
may  be  the  means,  after  all,  by  which  such 
communication  will  ultimately  be  estab- 
lished! At  all  events,  when  subtle  causes 
and  forces  are  in  operation  (as  they  doubt- 
less are  during  a  seance)  it  is  only  natural 
to  suppose  that  instruments,  far  more  deli- 
cate than  our  senses,  should  be  the  logical 
method  of  detecting  them,  and,  as  jyet,  such 
experiments  have  rarely  been  attempted. 

When  we  take  into  consideration  finally 
the  electrical  theory  of  the  nature  of  mat- 
ter ;  when  we  remember  the  many  striking 
analogies  between  electricity  and  the  life- 
force  ;  when  we  remember  that  the  science 
of  electricity  is  yet  in  its  infancy,  it  should 
hold  out  to  us  the  hope  that,  here,  we  may 
find  a  solution  of  many  of  these  obscure 
problems,  and  that  further  investigations 
in  the  field  of  electricity  may  serve  to  ex- 
plain to  us  many  of  these  unknown  and 
mysterious  secrets  of  our  inner  nature,  and 
the  still  more  mysterious  secrets  of  the 
seance-room.  No  more  interesting  and 
profitable  researches  could  be  attempted 
than  those  which  endeavor  to  establish  a 
connection  between  known  and  unknown 
phenomena ;  between  physical  and  electrical 
manifestations,  on  the  one  hand,  and  these 
curious  "psychical"  phenomena,  on  the 
other.  I  hope  that  a  number  of  readers 
of  this  article  may  see  their  way  clear  to 
try  experiments  in  this  direction,  and  to 
publish  their  results. 


ISspeiTflSimeiats  lira 

By  John  J.  Furia,  A.M. 

(Continued  from  page  531) 


After  the  performer  has  stept  into  the  cage 
and  the  door  is  closed,  he  pulls  in  the  mir- 
rors as  in  B.  When  the  door  is  opened 
again  he  is  hidden  behind  the  mirrors,  while 
the  mirrors  reflect  the  sides  of  the  cage  out 
to  the  audience,  giving  the  illusion  that  the 
back  of  the  cage  is  seen.  On  pushing  the 
mirrors  back  into  place  again  while  the 
door  is  shut  the  performer  again  comes  into 
the  view  of  the  audience  when  the  door  is 
opened. 


eye 
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Fig.  4  « 

In  This  Illusion  a  45°  Mirror  Is  Placed  at  P-P 
as   Shown.     Any  Object  on  the  Revolving 
Table  "T"  Appears  to  Be  Rotating  in  Mid-air 
at  a  Point  in  Space  "I". 
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We  teach  you  in  two  to  four  months 
In  Your  Own  Home  or  at  our  institute 

The  demand  for  telegraphers  is  enormous 
and  increasing;  there  are  ten  positions  for 
every  man  or  woman  available;  the  pay  is 
high;  advancement  rapid;  the  hours  are  short 
—it's  pleasant  work  and  it's  worth  while. 
Write  for  catalog — learn  how  quickly  you 
can  qualify  for  positions  paying 

$125°°  to  $350°iPer  Month 

Our  scientific  system  of  teaching  telegraphy, 
perfected  by  a  corps  of  practical  experts, 
makes  you  fully  competent  in  2  to  4  months- 
railroad  2  months— commercial  3  months  and 
broli erage  4  months.  Ournew  phonograph- 
ic system  of  instruction  is  making  expert 
telegraphers  of  hundreds  without  leaving 
their  homes  or  interfering  with  present  business. 
Easy  to  learn  in  spare  time.  Hundreds  of  graduates 
now  profitably  employed  in  railroad  offices,  banks, 
brokerage  offices,  etc. 

Our  course  is  6hort,  the  cost  is  low— and  the  result 
Is  certain.  We  put  you  in  touch  with  the  position 
you  want.  Write  today  for  catalog.  It  explains  all 
fully.  Endorsed  and  recognized  by  U.S.  Gov't 
Depts.,  R.  R.  Officials,  etc. 

CHICAGO  TELEGRAPH  INSTITUTE 

America's  Finest  School — Land  Wire  and  Wireless 
3402  Michigan  Avenue.  Chicago 


Big  Profits  in  Battery  Charging 


Buy  Ample  Capacity  to  Handle  Big  Business  This  Fall. 
This  fall  brings  bigger  business  in  battery  charging 
— and  BIGGER  PROFITS — than  ever  before.  More 

cars  driven,  more  batteries  to  charge.    If  you  don't  get  those 
profits  some  other  garage  will.   Get  equipped  NOW. 
Small  Cash  Payment  Puts  This  HB  Outfit  in  Your  Garage. 
Balance  on  easy  monthly  terms 
charges  1  to  32  6  volt  batter 


valent  in  12 


■  24-volt 


batteries.  Costs  10c.  to  15c.  each, 
customer  pays  75c.  to  51.50.  No 
repairs,  no  expensive  renewals,  no  I 
mechanical  skill  needed  to  install  I 
or  operate.  Absolute  Money-Back 
Guarantee.  Do  you  want  these  BIG 
PROFITS?  Tear  out  thia  ad  and 
mail  TODAYfor  information. 

HOBART  BROTHERS  COMPANY 

Box  103  E,  Troy,  Ohio 
Successful  Manufacturers 
Since  1893 


Violin,  Hawaiian  Guitar 
Ukulele,  Guitar,  Mandolin,  Cornet  or  Banjo 

Wonderful  new  system  of  teaching  note  music  by  mail.  To  first 
pupils  in  each  locality,  we'll  give  a  $20  superb  Violin.  Mandolin, 
Ukulele,  Guitar,  Hawaiian  Guitar,  Cornet  or  Banjo  absolutely  free. 
Very  small  charge  for  lessons  onlyexpense.  We  guarantee  succesi 
or  no  charge.  Complete  outfit  free.  Writoatonce — no  obligation. 

SL1NGEBLAND  SCHOOL  OF  MUSIC.  Dent.  422.   CHICAGO,  ILL 

BRANCH  MANAGER  WANTED 

by  old  established  Chicago  Concern.  We  furnish  full 
stock  of  goods,  advertising  matter,  and  equip  store  com- 
pletely, in  good  location,  all  at  our  expense.  We  allow 
you  to  draw  out  $175  a  month  and  will  also  pay  you 
liberal  share  of  the  profits  your  store  earns.  Work  may 
be  started  in  spare  time.  No  investment  or  previous 
experience  necessary.  If  you  are  a  hustler  and  want  an 
opportunity  to  make  $5,000  a  year,  we  want  you,  and 
will  pay  you  well  from  the  start.  Send  your  application 
today. 

S.  LEVY,  Manager  Dept.  784 
— 329  S.  Franklin  Street  Chicago,  III. 

Telegraph  Pictures 

BY  ELECTRICITY 

Complete  sets  of  two  machines  of  thi? 
marvelous  equipment  at  ridiculouslj 
low  prices.  Instructive,  mystifying 
and  useful.  This  picture  of  Presidem 
Wilson  was  telegraphed  by  these  ma- 
chines. Will  transmit  pictures,  maps, 
drawings  and  hand  writing.  Picture 
telegraphing  is  the  coming  science. 
Write  today. 

J.  LEISHMAN  CO.,  Dept.T   Ogden,  Utah 


7TD    *T7  O  Patented 
£j\K  —  £*W    Sept.  3rd,  1918 

The  Greatest  60  Ct.  Article  on  the  Market. 
Shipped  right  from  the  factory  the  same 
day  we  receive  your  order.    The  Prong  is 
made  of  beautiful  metal ;  never  break  or 
wear  out ;  scientifically  made  and 
best  workmanship.  The  rubbei 
i  elastic   and  lasting,  with 
ity  of  pep  and  force.  Zip- 
complete,  only  50c  pre- 
paid.   Be  sure  the  name  Zip-  i 
Zip  and  our  address   appear  I 
on  the  article  you  buy.  Order  t 
from  us  or  any  Sporting  Goods 
Storeinyourcity.  FendStamps, 
Coin  or  Money  Order. 
AUTOMATIC   RUBBER  CO. 
COLUMBIA*  S.  C. 

TYPEWRITERS 

$10  AND  UP.   ALL  MAKES.   SAVE  $25  TO  $50  on 

rebuilt  at  the  factory  by  the  well  known"  YoungProcess.  " 
Sold  for  low  cash— installment  or  rented.  Rental  applies 
on  purchase  price.  Write  for  full  details  and  guarantee. 
Free  trial.       YOUNG  TYPEWRITER  CO.,  Dept.  823,  Chicago 
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So  far  the  illusions  described  have  been 
of  the  virtual  image  class.  The  audience 
has  seen  an  unreal  image.  The  real  image 
class  is  not  used  as  extensively.  The  fol- 
lowing is  an  illustration  of  this  type.  A 
fragrant  odor  meets  the  nose,  a  beautiful 
bouquet  is  seen  in  a  handsome  vase.  One 
gets  nearer  and  nearer  to  the  vase  and  the 
bouquet    has — disappeared  !      Figure  6-C 


A 

8 

Fig.  3.  The  Performer  Mystically  Changes 
from  His  Evening  Clothes  to  a  Devil's  Cos- 
tume Before  Your  Very  Eyes — Thanks  to  the 
Lighting  Stunt  and  Glass  Screen  Shown  in 
Figures  1  and  2. 

tells  the  story.  An  empty  vase  A  is  placed 
on  a  hollow  box.  Inside  the  hollow  box 
hangs  a  bouquet  unsidc  down.  A  concave 
mirror  M,  directly  in  front  of  the  eye,  is 
concealed  by  its  dark  surroundings.  The 
mirror  forms  a  real  image  of  the  bouquet, 
and  by  moving  the  mirror  to  the  proper 
distance  and  tilting  it  to  the  proper  angle 
this  image  can  be  formed  just  at  the  right 
point  on  the  vase  as  to  give  the  appearance 
of  the  bouquet  being  actually  in  the  vase. 
As  one  moves  out  of  the  line  of  the  vase 
and  mirror,  the  image  is  no  longer  seen  and 
the  flowers  have  disappeared. 

The  subject  of  illusions  is  a  vast  one, 
and  in  a  short  article  of  this  kiad  one  can 
only  "hit  the  high  spots."  In  detecting 
illusions  always  look  for  mirrors  and  pol- 
ished surfaces. 

(To  be  continued) 


By  H.  Winfield  Secor 

(Continued  from  page  514) 


what  a  difference  the  bodx  and  its  organs 
have  to  accustom  themselves  to  in  this 
short  time,  and  it  is  small  wonder  that  the' 
pilot  can  hardly  stand  the  rapid  atmospheric 
changes  occurring.  Ascending  to  an  alti- 
tude of  40,809  feet  in  another  official  test 
which  the  weather  bureau  has  conducted, 
and  utilizing  a  pilot  balloon  with  scientific 
instruments  attached  for  recording  the 
atmospheric  constants,  we  find  the  air  pres- 
sure here  dropt  to  the  low  figure  of  2.69 
pounds  per  square  inch.  At  60,000  feet 
elevation  above  sea  level,  the  official  figures 
show  but  1.17  pounds  per  square  inch.  At 
88,000  feet,  16.7  miles  above  sea  level,  the 
recorded  air  pressure  is  .3146  pounds  per 
square  inch,  or  approximately  5  ounces. 
Let  us  now  jump  to  a  real  high  altitude — 
100,000  feet,  or  18.9  miles  above  good  old 
terra  firma  at  sea  level,  where  we  find  but 
a  fraction  of  a  pound,  or  3.05  ounces  (.91 
lb.)  per  square  inch,  atmospheric  pressure. 
Even  a  flea  could  not  live  up  there,  we  will 
wager,  except  that  it  is  in  a  vacuum  bottle, 
and  a  strong  one  at  that.  The  highest 
figure  to  which  a  test  balloon  carrying 
recording  instruments  has  flown  is  126,800 
feet,  or  24  miles  above  sea  level.  The  pres- 
sure at  this  dizzy  altitude  is  but  a  fraction 
of  an  ounce.. 

The  varibus  degrees  of  cold  found  in 
recent  tests,  most  of  which  were  carried  on 
during  the  summer  months,  are  tabulated 


For  Vital 

Strength 


Resistance 


matically 


DOUBLE  YOUR  STRENGTH 
IMPROVE  YOUR  HEALTH 
\  LENGTHEN  YOUR  LIFE 

/  THE  SUCCESS  OF  YOUR  LIFE  — your 
business,  your  position,  your  happiness, 
all  depend  upon  YOUR  HEALTH  and 
STRENGTH. 

I    guarantee   that    my    system   of  CON- 
DENSED EXERCISE  with  my  patented 

AUTOMATIC 
EXERCISER 

will  more  than  double  your  constitutional  and  muscular  strength 
in  from  two  to  three  months.  My  many  pupils  all  over  the 
country  will  testify  that  the  Automatic  Exerciser  will  do  this. 

Ten  Minutes  Daily  on  the  Automatic  Exerciser 
will  build  for  you  a  degree  of  fundamental,  physical  strength 
that  will  make  life  and  work  a  pleasure. 

IT  WILL  GIVE  YOU 
A  Clear  Brain 
A  Powerful  Heart 
Massive  Chest 
Strong  Lungs,       A  Fine  Back 

Broad  Powerful  Shoulders 
Strong  and  Well  Shaped  Legs 
A  Wrist  and  Arm  of  Steel 


Overhead  exercise 
for  straightening  ami 
strengthening  spine 
and  shoulders 


Massages  and  exer- 
cises  the   small  of 
the  back 


Detachable  Hollow 
Ball  in  2  Pieces 


The    AUTOMATIC  EXERCISER 

will  fortify  the  entire  area  of  the 
abdominal  walls  throughout  all  its 
layers. 

Its  Influential  effect  on  the  digestion 
eliminates  the  special  diet  question. 

ft  will  strengthen  the  entire  organism 
and  insure  immunity  from  the  many 
ills  the  "busy"  man  knows  so  well. 

It  will  Instantly  relieve  that  brain 
and  body  fag. 

It  will  make  nervousness  and  compli- 
cations therefrom  a  thing  of  tho  past. 
You  quickly  outgrow  any  mail  course. 
Their  results  are  only  temporary. 
You    Cannot   Outgrow    the  "AUTO 
MATIC  EXERCISER."    It  does  not  "use 
up"   your   vital   energy.     It  generates 
MORE  VITAL  ENERGY. 

Like  the  heart,  which  has  a  rest  be- 
tween each  beat,  so  in  my  system  there 
is  a  resting  pause  between  each  con- 
traction of  the  muscle  brought  into  ac- 
tion with  the  "Automatic  Exerciser." 
This  enables  you  to  develop  a  superior 
physique  without  undergoing  the  stren- 
uous and  exhaustive  training  which  the 
ordinary  gymnasium  methods  require. 

The  patented  mechanism  of  the  Au- 
tomatic Exerciser  induces  complete  re- 
laxation in  the  nerves  and  muscles  and 
develops  great  strength  and  flexibility 
in  the  joints.  It  will  cure  any  case  of 
"muscle  bound"  condition  in  a  short 
time. 

The  attachments  for  different  parts 
of  the  body  are  hooked  to  the  chain 
at  any  point  desired. 

The  resistance  increases  automatic- 
ally with  each  pull  and  the  numbers 
on  the  bar  REGISTER  the  increase  at 
each  pull  as  the  lever  bar  moves  ahead 
one  cog  each  time. 

The  resistance  and  increase  is  POSI- 
TIVE and  UNIFORM  and  can  be  ad- 
justed less  than  a  pound  or  several 
pounds  to  suit  the  requirements  of  the 
different  parts  of  the  body. 


WHAT  OTHERS  SAY 


"I  am  well  pleased  with  the  Auto- 
matic Exerciser.  Before  taking 
exercise  on  your  machine  my  blood 
and  liver  were  slow  and  sluggish — 
but  now!  what  a  difference — I  am 
full  of  energy. 

"It  is  worth  a  hundred  times  the 
price  I  paid  for  it." 
Wichita,  Kansas.        Earn,  Pinney. 

"The  Automatic  Health  Exerciser 
is  a  wonder.  It  has  done  more  for  my 
health  and  strength  in  two  months 
than  all  the  exercises  and  apparatus 
put  together  which  I  have  tried  in 
years."  Maurice  Dai.y,  Jr. 

Daly  Billiard  Acaaemy,  N.  Y.  City 


Mr.  Anton  Hromatka,  City  Infirmary,  St. 
Louis,  Mo.,  sends  records  of  his  results, 
which  he  secured  with  my  machine  and 
instructions  in  four  months. 


Strength  First 
of  Kecord 

Thighs    754  lbs. 

Knees    754  lbs. 

Calves  and 

Ankles  .  .  410  lbs. 

Back    508  lbs. 

Shoulders  and 

Arms   .  .  .356  lbs. 

Neck   185  lbs. 

Biceps    8  7  lbs. 


Second 
Record 

2,000  lbs. 

1,800  lbs. 

892  lbs. 
1,382  lbs. 

641  lbs. 
3  75  lbs. 
280  lbs. 


Strength 
Gained 
1,246  lbs. 
1,046  lbs. 

4  82  lbs. 
874  lbs. 

285  lbs. 
190  lbs. 
193  lbs. 


His  fingers  show  an  average  gain  in 
strength  of  100f 


Records  of  one 
month's  results  by  Mr. 
Thomas  Waring,  Hamil- 
ton, Ont..  Can. 

First  Second 
Record  Record 
159  lbs.  411  lbs. 
134  lbs.         461  lbs. 


54  lbs 
4-1  lbs. 
20  lbs. 


88  lbs. 
86  lbs. 
54  lbs. 


Abdomen 
46  lbs.         102  lbs. 


With  the  Automatic  Exerciser  you  can  acquire  more  Resisting  Power  and  Vim  than  you  ever  had. 

If  you  want  to  double  your  strength  and  consequently  acquire  a 
SUPERIOR  DEGREE  OF  HEALTH  send  for  my  32-page  booklet 


IF  YOU  ARE  BATTLING  WITH 
FUNCTIONAL  WEAKNESS  IN 
ANY  FORM,  SEND  FOR  


Prof.  ADRIAN  P.  SCHMIDT 

1951  Broadway,  New  York  City 

(Near  66th  St.  Subway  Station) 


LIFE'S  BACKBONE 

which  gives  a  full  description  of  the  Automatic  Exerciser, 
how  it  works,  what  it  will  do,  etc.    Don't  judge  my  machine 
until  you  have  read  this  booklet.    I  will  send  it  on  receipt 
of  4o  postage. 
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ON 


SAVE  40%  CLOTHING 

A  money-saving  opportunity  that  you  should  investigate 
at  once.  We  make  and  sell  the  finest  made-to-measure 
clothes  direct  to  wearer  at  a  guaranteed  saving  of  from 
257o  to  40%.  We  out  out  all  middlemen,  save  all  un- 
necessary expenses  and  unnecessary  profits,  and  give  you 
the  benefit. 


All  Orders  On  Approval 

We  make  every  suit  to  your  exact  measure  and  individual 
specifications,  send  it  to  you  delivery  charges  prepaid,  let 
you  try  it,  and  inspect  it  carefully.  Unless  you  are  per- 
fectly satisfied  you  will  not  be  under  the  slightest  obliga- 
tion to  keep  it  and  your  trial  order  will  not  cost  you  one 
cent. 

LOOK  AT  THESE  LOW  PRICES 

(A  Few  Of  Our  Bargains) 

Usual  B't'l  Our  Wh'le 
Kind  of  Cloth  Price  Price 

Fine  Blue  Worsted  $35.00  $22.00 

Gray  Cassimere    32.00  20.00 

Fine  Blue  Serge   50.00  35.00 

Brown  Check  Worsted   40.00  29.50 

Steel  Gray  Worsted   45.00  32.50 

And  Sixty-five  Other  Wonderful  Bargains. 

STYLE  BOOK  AND  tPDVV 
C!_OY«   SAMPLES   r  Mldd 

Write  at  once  for  copy  of  our  new  style  book  showing 
the  latest  New  York  and  Cliicago  fashions  with  a  beautiful 
variety  of  large  cloth  samples  of  the  season's  most  popular 
fabrics,  directions  for  taking  measures,  etc.  Everything 
free  and  postpaid  and  no  obligations  to  you-  Bell  Tailor- 
ing is  unsurpassed  in  quality,  fU  and  style.  Nothing  better 
made  and  remember  we  guarantee  a  saving  of  25%  to  40%. 
No  matter  where  you  live,  write  at  once  for  your  copy  of 
our  new  book. 

THE  BELL  TAILORS 

Adams  at  Green  Sts.  Dept.  10G  Chicago.  Illinois 


Study  Chemistry 

with  the  aid  of  one  of  our  chem- 
ical and  apparatus  sets.  They 
contain  all  the  chemicals  and  ap- 
paratus necessary  to  perform 
practically  every  experiment 
found  in  any  text  book. 

All  Chemicals  are  Contained  in  Glass  Bottles 

Chemical  Set  No.    1 — $13.50 

Apparatus  Set  No.  1   11.75 

Chemical  Set  No.  2 —  20.50 
Apparatus  Set  No.  2 —  31.25 
Chemical  Set  No.  3 —  54.25 
Apparatus  Set  No.  3 —  55.00 

Write  for  particulars  which 
state  quantities,  etc.,  of  chemicals 
and  apparatus  supplied. 

Junior  Set  No.  00 

For  those  who  do  not  wish  so 
elaborate  a  set  at  first,  we  have 
put  out  a  Junior  Set,  consisting 
of  48  chemicals  in  glass  bottles 
and  16  pieces  of  apparatus. 

PRICE  $5.00 

Ziegler  Experimental  Laboratory 

47  Judson  St.  ROCHESTER,  N.  Y. 


FREE 


SPENCER  PUB.  CO. 


Sterling  Silver  INITIAL  CRYS- 
TAL WATER  SET,  each  piece 
stamped  sterling,  any  initial, 
also  other  valuable  presents, 
cameras,  air  rifles,  talking  ma- 
chines, telescopes,  typewriters, 
etc.,  given  absolutely  free  for 
selling  our  art  and  religious 
pictures  at  10c.  Send  for  25. 
when  sold  send  money  and  re- 
ceive premium. 

Dept.  305  Chicago 


in  the  accompanying  illustration,  and  these 
exert  a  very  severe  effect  on  the  pilot  in- 
deed, covering  his  glasses  with  frost,  so 
that  it  is  impossible  to  see  the  instruments 
and  steer  the  plane,  .even  at  altitudes  of 
25,000  feet  and  less ;  causing  the  engine 
to  misfire,  and  in  fact  to  stop  in  many  in- 
stances. Electric  self-starters  which  are 
now  being  fitted  to  most  of  the  sea  and 
land  planes  help  the  pilot  out  of  many  diffi- 
culties such  as  this,  which  may  otherwise 
end  disastrously  for  him. 

To  Europe  in  Half  a  Day  by  Airplane. 

If  we  have  an  airplane  which  can  go 
over  200  miles  an  hour,  such  as  the  "Christ- 
mas" Bullet  plane,  and  ascending  to  an 
elevation  let  us  say  of  between  30,000  and 
40,000  feet,  where  we  had  an  air  current 
traveling  Europeward  at  200  miles  an  hour, 
then  our  net  speed  upon  reaching  this  strata 
would  total  400  miles  an  hour.  With  a 
"vacuum  bottle"  cab  fitted  to  the  airplane, 
together  with  oxygen  tanks  and  atmos- 
pheric compressors  for  the  carburetor  sys- 
tem of  the  engine  as  well  as  for  the  cabin, 
it  would  then  become  possible  to  fly  the 
3,000  miles  separating  New  York  and  Lon- 
don in  approximately  one-half  day  or  seven 
and  one-half  hours.  Possibly  in  flights  of 
the  future,  when  aircraft  will  abound  in 
large  numbers,  there  will  be  a  strict  classi- 
fication of  the  air  strata,  such  as  shown  in 
the  accompanying  drawing;  the  lower 
strata  being  assigned  to  the  slow-going  and 
shorter  trip  airships — the  middle  strata  to 
-the  speedier  open-cabin  planes  or  dirigi- 
bles ;  and  finally,  the  upper  highly  rarefied, 
rapidly  moving  air  strata  to  the  specially 
protected  aircraft  engaged  in  negotiating 
long  distances,  such  as  trans-oceanic  and 
trans-continental  trips,  where  speeds  of  400 
to  600  miles  will  be  not  only  frequent,  but 
common.  The  passengers  will  hardly  real- 
ize that  they  are  traveling  at  such  prodig- 
ious speeds,  owing  to  the  fact  that  one  of 
the  principal  components  of  their  relative 
velocity  to  the  earth  will  be  the  air  current 
in  which  they  are  moving.  If  the  plane 
had  to  tear  its  way  thru  the  air,  so  that 
air  currents  had  to  rush  by  the  edges  and 
surfaces  of  the  machine  at  a  velocity  of 
400  to  500  miles  an  hour,  the  terrific  air 
friction  would  probably  injure  the  craft 
speedily;  however,  when  the  plane  is  actu- 
ally cutting  thru  the  air  at  200  miles  an 
hour,  and  the  air  current  with  which  it 
travels  is  going  at  an  equal  speed,  then  no 
abnormal  air  friction  will  be  encountered. 

Around  the  Earth  in  24  Hours  by  Airplane. 

If  we  can  devise  an  aircraft  with  large 
enough  wings  to  support  itself,  sufficiently 
large  multi-bladed  propellers,  compensated 
engines  and  proper  crew  housing  arrange- 
ments to  survive  the  extremely  rarefied  at- 
mosphere at  an  altitude  of  forty  to  fifty 
miles  (which  is  in  the  region  of  the  limit  of 
the  earth's  atmosphere,  as  our  scientists  tell 
us),  then  it  is  possible  that  the  aviator 
would  meet  with  air  currents  of  such  high 
velocity  that  he  would  be  able  to  practically 
shut  off  his  power  and  travel  25,000  miles 
(generally  speaking)  in  24  hours.  Why  is 
this  so?  Due  to  the  fact  that  it  is  known 
from  kite  and  balloon  sounding  tests  in  the 
upper  atmospheric  air  strata,  that  many 
miles  above  the  surface  of  the  earth  there 
are  air  currents  moving  eastward,  and  prob- 
ably some  of  them  westward  with  the  ro- 
tation of  the  globe,  or  1,000  miles  per  hour. 
Prof.  McAdie,  a  noted  American  mete- 
orologist, Harvard  University,  has  esti- 
mated that  such  high  velocity  air  currents 
may  be  encountered  at  even  50,000  feet.  Con- 
sidering that  such  a  high  velocity  air  cur- 
rent is  found  at  50,000  feet,  then  he  con- 
siders that  above  this  there  may  be  a 
westward-moving  air  stratum,  and  still 
higher  another  eastward-moving  air  stra- 
tum. These  phenomena  were  attested  very 
markedly  by  the  high  altitude  flight  of 
Major  R.  W.  Schroeder,  of  the  American 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a  minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a  gentle  massage. 
Can  be  used  with  or  without  electric  current. 

AD  users  of  the  Lek-Tro-Shav  speak  weO  of  it 

A  barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A  home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.    Shaves  my  face  closer  than  I 
used  to  shave,  hut  there  is  no  after  irritation  or  ill 
effects  as  I  usually  get  from  another  razor." 
No.  I  Made  for  use  from  Light  Socket. 
No.  2  Made  for  use  from  Dry  Battery. 

Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Kazor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

Dept.  122.   Omaha,  Nebr. 


Noiseless  Target  Practice 

Fit  your  .22  with  a  Maxim  Silencer  and  get 
no  end  of  fun  this  winter  practicing  in  your 
backyard  and  basement. 

*Jl4V  MAKESYOU 

I    Mm  A  BETTER  MARKSMAN 

It  eliminates  recoil  and  all  noise  of  iJJrtu 

the  report,  and  steadies  your  aim.  800K 
Direct  from  Dealer  or  Factory  $5.00.  , 
Write    for    Free    Book    of  Stories. 


MAXIM  SILENCER  CO. 
89  Homestead  Ave.,  Hartford,  Conn 


Big  Profits  Every  Month  in 

Battery:  Charging 


These  Garages  Use  HB  Chargers— Note  Their  Profits 

Keifer  Auto  Supply  Co.,  Keifer,  Okla.  (pop.  1,200)  — 
"My  average  income  per  month  is  $165.00.  The 
charge  is  O.K."  Hamilton  Battery  Co.,  Hamilton,  O. 
(pop.  38,000) — "Income  per  month  $200.00  to  $240.00. 

Cost  per  month,  £15  to  $30.  The  most  complete  and  best  machines 
onecanbuy.  Notamoment's  trouble. 
YOU  Can  Do  as  Well  with  This  HB  6C0 
Watt  Charger. 

Small  cash  payment ,  balance  on  easy  month 
ly  payments.     HB  Absolute  Money-Back 
Guarantee.  Recharges  1  to  8  6- volt  batteries 
for  10c  to  16c  each,  customer  pays  76c  to 
$1.60.     BIG  PROFITS.   Mo  burn-outs,  no 
expensive  renewals,  steady  reliable  s 
vice.     Easy  to  install  and  operate, 
electrical  knowledge  required.  Pin 
this  ad  to  your  letterhead  and  mail 
TODAY  for  information. 

HOBART  BROTHERS  COMPANY 
Box  102E  Troy,  Ohio 

Successful  Manufacturers  Since  1893 


THE  MIDGET  SLIDE  RULE 

will  solve  any  problem  In  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
Log  Scale  gives  any  root  or  power 
\of  any  quantity.  Gives  Logarithms, 
JSines,  Tangents,  Cosines,  Cotan- 
jgents  and  the  decimal  equivalents 
jot  fractions  to  six  figures.  It  is 
'grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  $1.00 
and  are  put  together  with  paper 
.  fasteners.  It  is  accurate,  simple 
to  operate  and  comparison  shows  that  it  is  undoubtedly  the 
fastest  and  most  complete  rule  made.  Our  refund  guaran- 
tee protects  you  from  loss  or  disappointment.  An  instruction  book  lfi 
pages,  12  Illustrations,  is  sent  with  each  rule  .  DiamltS  of  ?ule  4  In? 
Made  in  two  models:  Metal  (white  coated  steel).  Sl.OO-  White  Ce 
slide  Rutes :  Your  money  bad?  %V  Send* V or  catLoeue  oi 

if  youare  not  satisfied.     c  Gilson  Slide  Rule  Co.,  Niles,  Mich. 

C|  WT  TT  *F%  I  if>>  fk  |  training  again  open  to 
tLtU  I  If  lis  A  L.  civilians  Over  3000 
men  trained  for  elec- 
trical industries  in  experience  of  more  than  a  quarter 
of  a  century.  For  men  of  anbition  and  limited  time. 
Condensed  course  in  Electrical 

ENGINEERING 

uates  to 

secure  good  positions  and  promotions.  Theoretical  and 
Practical  Electricity,  Mathematics,  Steam  and  Gas  En- 
gines Mechanical  Drawing.  Students  construct  dynamos, 
install  wiring  and 
test  electrical  ma- 
chinery. Course  with 
diploma,  complete. 

Thoroughly  equipped  fireproof  dormi- 
tories, dining  hall,  laboratories,  shops. 


IN  ONE  YEAR 


Write  for  catalog.  27th  year  opens 
October  1,  1919. 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOM  A  AVENUE,  WASHINGTON,  D.C. 


You  benefit  by  mentioning  the  "Electrical  Experimenter'*  when  writing  to  advertisers. 
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Flying  Corps,  who  found  himself  carried 
200  miles  cast  of  the  location  from  which 
he  had  ascended ;  and  not  only  this,  hut 
with  his  plane  traveling  west  at  100  miles 
an  hour,  the  great  eastward  moving  air  cur- 
rent must  have  had  a  velocity  of  more 
than  300  miles  an  hour,  or  it  would  not 
have  carried  him  200  miles  castzvard  from 
where  he  ascended.  Thus  do  we  learn 
more  and  more  daily  of  the  uncharted 
wonders  of  the  great  translucent  envelope 
surrounding  our  earthly  habitation,  which 
we  call  the  "atmosphere." 

High  Altitude  Flying  Machines. 

What  type  and  form  of  aircraft  will  the 
high  altitude  machine  be?  This  question 
was  answered  in  part  by  the  above  discus- 
sion, where  it  was  mentioned  that  the  ma- 
chine intended  to  fly  at  altitudes  of  40,000 
feet  or  over  would  be  necessarily  equipt 
with  wings  of  much  greater  sustaining  sur- 
face or  eUe  a  triplane  or  quadplane  could 
be  employed.  Also  in  order  to  "get  hold" 
on  the  thin  rarefied  air  of  the  higher  strata, 
longer  propellers  would  be  necessary,  and 
preferably  also  an  increase  in  the  propeller 
speed.  It  should  be  remembered  that  while 
the  air  has  become  lighter  and  less  dense 
at  these  high  altitudes  that  the  weight  of 
the  plane  and  aviator  has  remained  practi- 
cally the  same,  the  slight  loss  in  weight  due 
to  the  change  m  gravity  pull,  occasioned  by 
going  away  from  the  earth's  surface,  being 
very  small  and  having  no  practical  bearing 
on  the  matter.  Balloons  have  ascended 
with  passengers  as  high  as  38,000  feet.  The 
heat  of  the  sun  rapidly  expands  the  gas  in 
balloons,  and  they  also  expand  markedly  at 
such  altitudes,  due  to  the  reduced  air  pres- 
sure. At  a  height  of  70,000  to  80,000  feet 
a  pilot  test  balloon  (no  passengers)  will 
expand  to  about  four  times  its  normal  sice. 
The  air  pressure  acting  on  the  balloon  bag 
has  fallen  decidedly;  so  the  hydrogen  gas 
with  which  it  is  filled  pushes  outward  on 
the  envelope  to  a  proportionate  extent. 
Many  times  these  weather  bureau  pilot 
balloons  burst  before  they  have  reached 
the  altitude  intended  for  these  reasons — 
heat  and  rarefication  of  the  atmosphere. 
The  large  passenger-carrying  dirigibles, 
containing  gas  to  make  them  buoyant,  such 
as  the  R-34,  which  recently  crost  the  At- 
lantic ocean  and  return,  have  special  com- 
pensating valves  which  release  some  of  the 
gas  at  intervals  as  the  airship  ascends — 
losing  about  1/30  of  its  volume  of  gas  for 
every  thousand  feet  of  "climb." 

What  does  this  demonstrate?  Simply 
this :  that  what  gas  is  lost  by  heat  and 
rarefication  expansion  by  ascending  cannot 
be  recovered.  Therefore  the  balloon  must 
carry  sufficient  gas  to  permit  its  remaining 
buoyant  when  it  descends  again  to  a  denser 
or  lower  atmospheric  strata.  A  certain 
amount  of  expansion  in  a  non-rigid  or  even 
in  a  rigid  balloon  or  dirigible  is  permissible 
and  desirable,  as  this  increases  the  surface 
area  exposed  to  the  atmosphere;  therefore 
the  lifting  power  is  maintained,  within  cer- 
tain limits,  in  the  less  buoyant  and  highly 
rarefied  air.  It  is  conceivable,  therefore, 
that  as  the  rarefaction  of  the  air  increases 
very  rapidly  as  we  rise  to  greater  altitudes 
than  40,000  feet  above  sea  level  we  shall 
probably  find  our  dirigible  altitude  airmen 
confined  to  air  strata  below  40,000  feet. 
This  seems  logical,  for  the  reason  that 
to  ascend  much  above  this  air  level  a  very 
considerable  amount  of  gas  would  have 
to  be  liberated  to  prevent  the  balloon  ex- 
panding to  the  bursting  point,  and  there- 
fore the  gas  so  lost  would  apparently  soon 
reach  the  limiting  point  where  no  more  gas 
could  be  liberated,  or  else  the  dirigible 
would  not  retain  a  sufficient  volume  of  gas 
to  give  it  the  necessary  buoyancy  to  hold 
the  weight  of  the  crew,  cabins,  engines  and 
fuel.  A  pilot  balloon  as  used  by  the 
Weather  Bureau  for  testing  purposes  is  a 
simple  spherical  and  easily  expansible  af- 
(Continued  on  page  596) 
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apprentice  says 

"Almost  the  first  tool  I  ever 
heard  of  was  a  Starrett  'mike. ' 
Somebody  pinched  Dad's  out  of  his 
jumper  pocket  and  the  fuss  he  made 
showed  he  thought  it  was  some  tooY, 
even  if  he  had  had  it  close  on  twenty, 
years. 

"When  I  got  into  the  shop  myself, 
I  noticed  the  toolmakers  and  every- 
body who  had  'fussy'  jobs  preferred 
Starrett  Tools. 

"There's  something  about  'em  that 
the  fellows  like.  Yeh!  They're  accu- 
rate and  they're  convenient,  but  I 
guess  the  fact  that  the  men  who  make 
'em  are  pretty  good  mechanics  them- 
selves, has  something  to  do  with  it. 

"What?  Sure  I'm  getting  me  a  set  of  Star- 
rett Tools  —  I  need 'em  every  day.  Yes,  I 
got  me  one  of  those  seventy-five  cent  Starrett 
Apprentice  Books,  too.  It  saves  me  asking 
the  foreman  a  question  every  five  minutes. 
Now,  when  I  want  to  know  how  to  do  some- 
thing, I  can  look  in  the  book  and  study  it 
out  myself." 

The  L.  S.  Starrett  Company 

THE  WORLD'S  GREATEST  TOOLMAKERS 

Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


For  thirty-nine  years  Starrett  Tools 
have  measured  the  accuracy  of  the 
world's  work.    CataJogue  No.  21  •*L.E.' 
free  upon  request. 
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'home  battery  charging^ 

means  Vitality,  and  Long  Life  to  your  battery  and  anyone  can  do  it  with  the 

NEW  F-F  BANTAM  BATTERY  BOOSTER 


which  will  charge  any  6  volt  storage  battery  eF-Ficiently  from  100  to  130  volt  60  cycle 
current  lamp  socket  at  a  cost  about  equal  to  burning  an  electric  lamp  for  a  few  hours. 

This  is  a  new  size  of  F-F  Rectifier  and  similar  to  our  standard  F-F 
Magnetic  Rectifiers  which  have  been  on  the  market  for  over  3  years. 
Thousands  in  use  giving  satisfactory  service.  Simple,  safe,  sure  acting. 
Copper  and  carbon  electrodes  rectify  the  current.  Capacity  8  amperes. 
Shipping  weight  10  pounds.  Price  complete  with  Ammeter  and  Battery 
Clips  $15.  Also  F-F  Rectifiers  of  larger  capacities  for  private  or  public 
garages  as  well  as  Battery  Charging  Rheostats  that  operate  from  Farm 
Lighting   Plants  and   Direct   Current  Service. 

Send  check  for  prompt  shipment  via  express  or  if  via  parcel  post  add 
sufficient  for  postage  and  insurance.    Bulletin  12  on  request. 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 


alternating 


AMAZING  OPPORTUNITIES 

inthe  Airplane  Industry 


Right  now  is  your  opportunity  to  get  into  the  greatest  industry  the  World  hag  ever  known.  Thousands  of  new 
positions  opening  up  everywhere  in  this  attractive  new  field.  Never  before  have  ambitious  men  had  such  a  m 
glorious  chance.  Sena  Coupon  at  once— find  out  how  our  wonderful  Course  in  Practical  Aeronautics  will  give  you  the 
Knowledge  to  enter  this  new  field.   Learn  at  home  by  mail  during  your  spare  time.   _  _  _ 

EnormoasDemand  for  Men-BlgPay>FREE  BOOK  COUPON 

If  you  know  Practical  Aeronautics,  some  big  Airplane  Cor- 
poration will  want  you.    Unheard  of  Salaries  are  being  paid /    American  School  of  Aviation 
trainedmen.  Act  at  once  The  pioneers  are  going  to  reap  /    431  S.  Dearborn  St.,  Chicago 
the  big  rewards.    Automobile- history,  railroad  history,  £    Dept.  7748 

movieTiistory  will  repeat  itself  in  Aviation  /   Gentlemen:    Please  send  me  full  particulars 

Special  Offer  NO W—  Send  COIIpOn  /     Of   your   remarkable  offer,  also  your  new  big 

Send  the  Coupon  at  once  for  full  particulars  of  ourremark-X      book  '  "Opportunities  in  the  Airplane  Industry."  i 
able  offer  opon  to  you  now  .  We  will  also  send  you  our  big  /      assume  no  obligation, 
dew  book    Opportunities  In  the  Airplono  Industry.  '  No  / 
obligation.   Bo  euro  to  tear  off  and  mail  coupon  today.  X  hjame 

AMERICAN  SCHOOL  OF  AVIATION 

431  S.  Dearborn  St.  Dept.  7748     Chicago  /  Address 


Prepare  NOW 

for  these  positions  " 

Aeronautical  Engineer 
Aeronautical  Instructor 
Aeronautical  Contractor 
Aeroplane  Repairman 
Aeroplane  Mechanic 
Aeroplane  Inspector 
Aeroplane  Salesman 
Aeroplane  Assembler 
Aeroplane  Builder 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  Al2(SO,)3,  (NH4)2S04 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH(),  COa 
Ammonium  Chloride  (  NHjCl ) 
Ammonium  Sulphate 

(NH,)j  SO, 
Barium  Chloride  (BaCl  ) 
Boric  Acid  (H3B03) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl,) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaSO^H.O) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl.) 
Copper  Sulphate  (CuSOj) 
Ferrous  Sulphate  (FeSOj) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

CaH5(OH)s 
Hydrochloric  Acid  (HC1) 
Iodine  (1) 

Iron  Chloride  (FeCl~) 
Iron  Oxide  (Fe203) 
Lead  Acetate  Pb  (C2H30;j)2 
Litmus  Paper 
Magnesium  Carbonate 

(MgCOa) 
Manganese  Dioxide  (Mn02) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCI2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaB02) 
Sodium  Carbonate  ( Na2C03) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaN03) 
Sodium  Phosphate 

(Na,,HP04) 
Sodium  Sulphate  (Na,SO() 
Sodium  Sulphite  (NaoSO-,) 
Stannous  Chloride  (SnCl.) 
Sulphate  of  Nickel   (NiSO, ) 
Sulphate  of  Zinc  (ZnSOj) 
Sulphuric  Acid  (H2SO,) 
Tin  (Granulated)  "(Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 
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'The  Joy  of  Father  and  Boy.' 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  aM  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas)  ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


H  THE  ELECTRO  IMPORTING  CO.,  Mfrs. 


TRADE  MARK 


231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


"THE  LIVIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  20  is  waiting  for 
you.  Positively  the  most  complete  'Wireless  and  electrical 
catalog  in  print  today.  176  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telegraphy."  20  FREE  coupons  for  our  160-page 
FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  20  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to 
cover  postage,  for  which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  20  as  described. 

NAME   ~.  

ADDRESS   

STATE  E.  E.  10-19 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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PATENT 

ADVICE 

Edited  by 
Ho  OeiriJ&slb 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  pifblisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


Combination  Salt  and  Pepper  Shaker. 

(340)  Messrs.  Frank  B.  Martin  and  G.  L.  Pastor, 
ISraddock,  Pa.,  submit  what  they  call  a  combination 
salt  and  pepper  shaker.  The  idea  is  to  use  the  two 
vessels  side  by  side,  and  then  by  having  a  sliding 
member  with  holes,  either  salt  or  pepper  may  be 
shaken  out  from  either  vessel  as  desired.  Our  ad- 
vice is  asked  on  the  invention. 

A.  This  is  a  capital  idea  and  should  prove  a  suc- 
cess. We  are  certain  that  a  patent  can  be  obtained 
upon  it,  and  that  the  article  when  made  properly 
will  prove  a  good  seller. 

Multiple  Phonograph  Record. 

(341)  Jackson  Lloyd,  Long  Beach,  Calif.,  would 
like  to  know  whether  a  patent  can  be  obtained  on  a 
phonograph  record  which  has  four  pieces  on  it,  two 
on  each  Side.  The  idea  is  to  use  a  double  track, 
similar  to  a  double  thread  on  a  bolt.  This  would 
require  the  record  to  be  twelve  inches  in  diameter 
to  hold  the  same  amount,  or  the  same  length,  of 
music  as  on  a  ten-inch  record.  The  starting  opera- 
tion would  be  accomplisht  by  placing  the  needle  in 
a  groove,  which  would  have  to  extend  out  into  the 
smooth  rim  while  the  machine  was  not  in  operation. 
It  is  then  stated  going. 

A.  There  %  nothing  new  about  this  device,  and 
no  advantage  is  gained  because  each  piece  would 
take  up  a  certain  amount  of  the  record,  and  you 
might  just  as  well  have  the  second  piece  after  the 
first  was  played.  This  is  the  present  mode  of  doing 
it,  and  is  perhaps  rnore  satisfactory  than  the  sug- 
gested manner,  which  has  been  tried  out  in  the  past 
and  found  unsatisfactory. 

Electric  Shutter  Trip. 

(342)  Lewis  H.  McCarrow,  San  Diego,  Calif., 
would  like  to  have  our  advice  on  an  electric  shutter 
trip  for  cameras  to  be  used  as  a  cable  release  oper- 
ated shutter.   Drawings  accompany  the  request. 

A.  Nothing  fundamentally  new  is  shown  in  this 
device,  and  while  no  doubt  it  will  work,  there  is 
nothing  new  contained  in  it  that  would  warrant  our 
correspondent  to  obtain  a  patent. 

Pliers. 

(343)  B.  F.  Freese,  Williamsburg,  Pa.,  submits 
description  and  illustration  of  a  combination  elec- 
trician's pliers.  Several  new  improvements  are 
shown,  where  the  jaws  of  the  pliers  have  several 
different  sizes  of  openings,  which  are  used  to  re- 
move insulation  from  different  gage  wires.  Our 
opinion  is  asked  as  to  patentability,  etc. 

A.  We  can  offer  no  encouragement  to  our  corre- 
spondent on  this  idea.  Nothing  fundamentally  new 
is  shown,  and  we  doubt  very  much  whether  a  pat- 
ent could  be  obtained. 

Shuttle  Alarm. 

(344)  G.  L.  Busse,  Cedar,  Minn.,  has  conceived 
an  idea  to  use  an  electric  contact  arrangement 
which  gives  an  alarm  when  the  thread  on  the  sew- 
ing-machine bobbin  becomes  depleted.  It  is  well 
known  that  many  pieces  of  material  are  spoiled  or 
have  to  be  run  over  because  the  thread  has  run 
out  from  the  shuttle  bobbin  when  the  person  oper- 
ating the  machine  was  not  aware  that  the  thread 
supply  had  run  low.  Our  advice  is  asked  as  to 
patentability  and  usefulness  of  this  improvement. 

A.  This  is  a  very  good  idea,  and  we  think  a  pat- 
ent can  be  obtained  on  the  device.  How  practical 
it  will  be  and  how  the  women  folks  will  take  to  it, 
is  impossible  to  say.  One  advantage  of  the  device 
is  that  it  can  be  manufactured  for  a  few  cents  and 
is  readily  attached  to  any  machine.  All  that  is  re- 
quired is  a  battery  and  a  buzzer,  and  the  whole  out- 
fit can  be  put  on  the  market  for  $2.00.  What  suc- 
cess there  would  be  in  marketing  the  device,  how- 
ever, is  problematical. 

Cold  from  Electricity. 

(345)  Mr.  Ernest  F.  Prucha,  Howells,  Nebr., 
submits  an  idea  showing  a  net-work  of  bismuth  and 
antimony  bars,  which  are  crost  and  soldered  to- 
gether in  the  form  of  a  Peltier's  cross.  This  is  to 
be  used  to  cool  a  room,  etc. 

A.  There  is  nothing  fundamentally  new  shown, 
and  the  principle  is  well  known  and  quite  old.  No 
patent  could  be  obtained,  in  our  opinion. 


Spark  Plug. 

(346)  Frederick  L.  Umbach,  Troy,  N.  Y.,  writes: 
"I  have  a  small  invention  and  would  like  to  know 
if  it  is  on  the  market.  It  is  a  low-tension  make- 
and-break  spark  plug.  No  coil  or  magneto  is  used. 
All  that  is  needed  is  a  dry-cell  battery  to  make  the 
plug  throw  a  large  spark.  I  have  tried  this  plug  on 
gasoline  engines,  motorcycle  and  automobile  en- 
gines, and  it  lias  worked  with  success.  I  have  made 
a  few  and  sold  them  to  different  men  who  have 
cars,  and  they  have  had  good  results  with  this 
plug,  so  that  the  carbon  from  the  engine  could  not 
stop  the  sparking.  1  would  like  to  know  whether 
this  could  be  patented,  and  wish  to  hear  from  you 
as  soon  as  possible." 

A.  Not  having  more  details  on  the  invention,  it 
is  quite  impossible  for  us  to  give  any  information 
on  the  subject. 

Hat  Covering. 

(347)  Alex.  Yenyo,  Johnstown,  Pa.,  writes:  "I 
would  like  to  submit  a  plan  for  a  rubber  covering 
for  a  hat,  which  is  to  be  made  of  thin  soft  rubber 
overlapping  a  quarter  of  an  inch  at  the  brim.  It  is 
shaped  exactly  like  the  hat  so  that  it  fits  snugly 
over  it,  to  protect  it  from  the  rain.  When  not  in 
use,  it  can  be  slipt  into  the  pocket  or  a  case  made 
to  hold  it.  I  would  like  to  know  if  this  idea  can  be 
patented,  or  if  there  is  any  such  idea  out." 

A.  It  is  quite  an  old  idea  and  any  United  States 
army  or  navy  officer  will  be  glad  to  show  you  one 
of  the  coverings  which  he  uses  to  cover  his  cap. 
Such  rubber  coverings  are  for  sale  in  stores  selling 
headwear  to  officers. 

Talking  Film. 

(348)  Donald  Hucke,  Sheldon,  Iowa,  writes  as 
follows:  "I  have  read  so  much  of  the  impos- 
sibility up  to  the  present  time  to  obtain  perfect 
synchronism  between  the  motion  picture  machine 
and  the  phonograph.  In  the  February,  1918,  issue 
of  the  Electrical  Experimenter,  on  the  first 
page,  the  vibrations  of  the  voice  was  recorded  on 
a  celluloid  film.  Couldn't  this  be  applied  to  the 
edge  of  a  regular  picture  film.  If  heaj  was 
needed  for  the  talking  record,  it  could  easily  be 
localized  so  as  not  to  affect  the  film.  Altho  this 
would  have  to  be  recorded  on  each  individual  film 
sent  out,  this  also  could  be  easily  done  from  the 
original.  The  difficulties  of  talking  would  be  few. 
A  phonograph  recording  attachment  and  a  few 
sensitive  microphones  would  be  all.  I  have 
thought  this  over  from  every  point  and  I  can't 
see  any  objection  to  it  that  could  not  easily  be 
remedied.  Will  you  please  put  this  on  your 
"Patent  Advice"  columns  of  the  E.  E.  and  tell 
me  whether  it  works  or  not. 
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A.  This  magazine  has  publisht  quite  a  good 
deal  about  talking  films  in  the  past,  and  while  the 
fundamental  idea  seems  to  be  right  so  far,  we 
have  never  seen  the  device  work  out  in  practise, 
presumably  for  the  reason  that  the  investigators 
have  struck  a  snag.  As  to  our  correspondent's 
idea  to  put  the  phonograph  record  alongside  of 
the  perforation  of  the  film,  this  would  not  con- 
stitute a  patentable  idea,  nor  would  there  be 
enough  room  for  the  voice,  as  far  as  we  are  able 
to  ascertain. 


Automatic  Talker. 

(349)     A.  B.  W.,  Chicago,  111.,  says  as  follows: 

Could  you  please  advise  me  through  the  Elec- 
trical Experimenter  whether  or  not  I  would  be 
able  to  secure  a  patent  on  the  following  apparatus. 
The  apparatus  is  an  instrument  which  will  auto- 
matically answer  a  telephone;  that  is,  when  the 
party  being  called  is  not  at  home;  tell  the  party 
calling  that  there  is  no  one  at  home  and  asking  if 
there  is  any  message  which  they  would  desire  to 
leave,  which,  if  there  is,  it  will  take- it  and  reserve 
for  the  party  being  called.  Upon  the  return  of 
the  party  being  called  the  same  machine  which 
talked  to  the  incoming  calling  party  will  play  off 
the  message  which  has  been  received.  The  instru- 
ment is  only  set  at  times  desired. 

Here  is  an  example  of  the  machine  having  been 
connected.  Machine  answering  phone:  "Hello — 
Drexel  4368."  "There  is  no  one  at  home  just  at 
present.  'Is  there  any  message  which  you  wish  to 
leave?"  The  party  calling:  "Yes.  ,  Please  tell 
Mr.  Jones  that  I  would  like  very  much  for  him  to 
call  Mr.  Smith  at  Eng.  5346."  When  the  calling 
party  hangs  up  the  machine  automatically  comes 
to  a  stop.  Upon  the  return  of  the  party  being 
called  they  play  off  the  record  which  has  been 
made  by  the  call. 

The  machine  is  connected  in  the  home  and  is 
started  by  the  incoming  call. 

A.  There  is  nothing  new  to  this  device,  it 
having  been  described  a  number  of  times  in  the 
Electrical  Experimenter,  as  well  as  other  maga- 
zines. The  device  is  not  impossible,  altho  we 
believe  it  is  impractical,  as,  first  of  all,  few  people 
would  go  to  the  trouble  of  installing  it,  and  the 
device  would  be  unduly  complicated  in  case  two 
or  three  more  people  would  call  up  in  succession. 

Electrical  apparatus  for  tapping  trees, 
which  can  be  left  without  attention  for 
months,  has  been  invented. 


For  mines  using  electric  haulage,  a  door 
opening  motor  and  safety  signal,  operated 
by  the  drivers  of  mine  locomotives,  has  been 
invented. 


By  Albert  W.  Wilsdon 

(Continued  from  page  532) 


Experiment  No.  5.  Since  the  acid  po- 
tassium malate  exists  in  the  stalks  of  the 
common  rhubarb,  the  juice  that  is  exprest 
from  this  may  be  filtered  and  tested  for 
malic  acid  by  the  method  in  Experiment 
No.  4. 

Citric  acid  occurs  in  the  juice  of  lemons, 
currants,  unripe  tomatoes,  gooseberries, 
etc.  It  is  made  on  a  large  scale  from  lime 
or  lemon  juice,  by  saturating  the  juice  with 
chalk;  the  precipitat  of  calcium  citrat  is 
decomposed  by  an  equivalent  quantity  of 
sulfuric  acid  and  filtered  from  the  calcium 
sulfate.  Evaporate  the  filtrat  and  crystal- 
lize out  most  of  the  calcium  sulfate,  and 
from  the  mother  liquor  allow  the  citric 
acid  to  crystallize. 

Experiment  No.  6.  Make  citric  acid 
from  the  juice  of  at  least  two  lemons,  as 
above  described. 

Experiment  No.  7.  Add  a  moderate 
quantity  of  calcium  chlorid  to  a  concen- 
trated solution  of  citric  acid,  and  then  add 
sodium  hydroxid  till  the  solution  is  nearly 
neutral.    Calcium  citrat  will  be  formed. 

Experiment  No.  8.  Try  the  above  test 
with  a  concentrated  and  filtered  sample  of 
lemon  juice,  and  note  the  formation  of  the 
precipitat  of  calcium  citrat. 

Tartaric  acid  is  found  in  many  fruits, 
particularly  ripe  grapes,  as  acid  potassium 
tartrate.  When  the  "must"  ferments  the 
"cream  of  tartar"  precipitates  as  the  alco- 
hol increases,  and  this  precipitat  is  known 
as  crude  tartar.  It  is  frequently  much  con- 
taminated with  calcium  sulfate,  which  is 
used  in  "plastering"  the  wine.    To  make 
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tartaric  acid  from  this,  the  solution  of  the 
argols  (crude  tartar)  is  treated  with  milk 
of  lime  to  form  the  calcium  tartrat,  and 
the  latter  salt  is  suspended  in  water  and 
treated  with  an  equivalent  of  sulfuric  acid, 
and  the  calcium  sulfate  so  formed  is  fil- 
tered off,  and  the  tartaric  acid  is  obtained 
in  crystals  by  concentration  of  the  filtrate. 

Experiment  No.  9.  Add  to  a  concen- 
trated solution  of  tartaric  acid  a  concen- 
trated solution  of  potassium  chlorid,  when 
a  precipitat  of  potassium  tartrat  will  be 
formed  on  shaking  and  allowing  to  stand 
at  ordinary  temperature.  The  test  is  more 
delicate  if  the  solution  is  nearly  neutral- 
ized with  sodium  carbonat  before  the  po- 
tassium chlorid  is  added. 

Experiment  No.  10.  Make  a  similar  ex- 
periment with  filtered  grape  juice,  which 
may  conveniently  be  obtained  from  canned 
grapes.  A  more  delicate  test  is  made  by 
adding  to  100  cc.  of  the  fruit  juice  a  few 
drops  of  strong  acetic  acid,  a  few  drops 
of  concentrated  potassium  acetate  solution, 
and  IS  g.  of  pure,  finely  ground  potassium 
chlorid;  dissolve  the  latter  salt  by  shaking 
and  add  20  per  cent  of  95  per  cent  alcohol. 
Stir  and  shake  vigorously  to  assist  in  the 
crystallization  of  the  acid  potassium  tartrat. 

Cultivation  has  changed  the  character  of 
many  fruits,  and  has  much  improved  their 
flavor,  so  that  many  luscious  fruits  have 
been  developed  from  disagreeable,  or,  to 
say  the  least,  very  medium  stock.  Cooking 
improves  many  fruits  by  softening  the  cel- 
lulose and  converting  the  gums  and  allied 
bodies  into  a  gelatinous  form.  Sucrose  is 
inverted  and  pectin  bodies  converted  into 
soluble  forms.  If  there  is  starch  remain- 
ing, this  is  made  more  digestible  by  cooking. 
There  are  many  fruits  that  in  the  raw 
state  are  not  suitable  to  use  as  food  for 
persons  with  dyspeptic  tendencies.  They 
are,  however,  very  satisfactory  and  useful 
when  suitably  cooked.  Apples,  pears, 
quinces,  and  cranberries  belong  to  this 
class.  It  should  also  be  noted  that  a  jelly 
made  from  the  fruit  juice  is  usually  more 
acceptable  to  an  invalid  and  less  irritating 
in  its  action  than  the  raw  fruit  or  the  jam. 
This  is  especially  true  of  raspberries,  black- 
berries, and  currants,  on  account  of  the 
numerous  fine  seeds  that  are  pfesent  in 
the  jam. 

(To  be  continued) 
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Practically  all  brass  fixture  parts  are 
threaded  in  the  lathe. 

One  of  the  commonest  methods  of  tap- 
ping the  part,  where  it  is  not  too  large,  is 
to  grip  it  in  the  large  chuck  on  the  live 
spindle  of  the  lathe.  The  tap  may  then  be 
held  by  its  square  head  in  a  monkey  wrench 
or  tap  wrench,  in  such  a  way  that  the 
center  hole  in  the  top  of  the  tap  rests  on 
the  tail  center  of  the  lathe.  The  wrench 
holding  the  tap  from  turning  rests  against 
the  lathe  bed.  The  belt  on  the  lathe  or 
the  gearing  is  shifted  so  as  to  give  a  slow 
rotative  speed  to  the  lathe  chuck  support- 
ing the  part  to  be  threaded.  When  the 
material  is  thus  rotating  slowly,  the  tail- 
stock  center  is  slowly  advanced,  thus  caus- 
ing the  tap  to  start  cutting.  A  taper  or 
plug  tap  is  invariably  used  in  this  case,  and 
where  the  hole  does  not  pass  entirely  thru 
the  material  a  bottoming  tap  may  be  em- 
ployed to  cut,  the  threads  of  full  pitch  and 
diameter  clear  to  the  bottom  of  the  drill 
hole.  Where  much  tapping  is  done  in  the 
lathe,  it  becomes  a  very  simple  matter  to 
lubricate  the  tap  by  placing  a  can  contain- 
( Continued  on  page  595) 
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spools  and  bring  the  end  out,  marking  it  P. 
Commencing  about  %"  from  the  end  of 
the  spool,  wind  the  small  wire  on  evenly, 
stopping  about  %"  from  the  opposite  end. 
Cover  the  layer  with  paper  and  proceed 
in  like  manner  until  you  have  twelve  layers 
on.  Now  fasten  the  wire  so  that  it  cannot 
unwind,  remove  the  spool  from  the  block 
and  insert  the  core  pieces  from  alternate 
sides.  Do  not  cut  the  wire,  but  scrape  a 
small  bit  of  the  insulation  off  and  connect 
the  primary  coil  to  the  110  volt  A.C.  circuit 
with  a  25-watt  Tungsten  lamp  in  series. 
Leave  the  secondary  coil  open.  If  the  lamp 
lights  up  brightly,  you  have  not  enough 
wire  on  the  primary.  Cover  the  bare  spot 
on  the  wire  with  a  small  piece  of  paper 
or  silk  and  wind  on  two  more  layers  and 
test  again.  Now  if  the  lamp  does  not  glow 
at  all,  you  have  enough  wire  on,  but  if  it 
still  glows  a  dull  red,  wind  on  another 
layer.  When  you  have  sufficient  wire  on 
the  coil  the  lamp  should  show  no  color  at 
all.  Now  short-circuit  the  outside  ends  of 
the  secondary  coil  and  if  the  transformer 
is  working  properly  the  lamp  will  light  up 
quite  brightly.  Make  the  terminal  at  this 
end  of  the  coil  in  the  same  manner  as  at 
the  beginning  and  cover  the  coil  with  paper 
or  Empire  cloth. 

MOUNTING  THE  TRANSFORMER. 

There  are  several  ways  of  mounting  the 
transformer,  but  probably  the  best  way  is 
to  drill  a  hole  thru  each  end  of  the  core 
piece.  Do  this  after  the  transformer  is  all 
assembled.  If  you  place  a  block  of  wood 
under  the  ends  and  another  over  them, 
clamping  the  blocks  together  with  screws, 
you  can  drill  thru  the  laminations  without 
any  trouble.  It  can  now  be  mounted  on  a 
board. 

Now  as  to  varying  the  size  and  output  of 
a  transformer.  By  keeping  the  same  pro- 
portions thruout  in  making  the  core  pieces, 
having  a  difference  of  eight  or  ten  sizes 
between  the  primary  and  secondary  wires 
and  testing  as  above,  you  can  get  almost 
any  voltage  you  desire.  For  example,  if 
you  wished  to  make  a  simple  bell-ringing 
transformer,  make  the  center  tongue  of  the 
core  about  34"  x  and  the  other  sizes  in 
proportion.  Use  four  layers  of  No.  26 
wire  for  the  secondary  and  ten  or  twelve 
layers  of  No.  34  wire  for  the  primary.  If 
you  wish  to  make  one  larger  than  the  one 
given,  make  the  center  tongue  \%"  x  lYs", 
use  five  layers  of  No.  16  wire  on  the  sec- 
ondary and  fourteen  or  sixteen  layers  of 
No.  26  wire  for  the  primary. 

TWO  TRANSFORMERS  GIVE  GREAT 
FLEXIBILITY. 

A  very  nice  arrangement  for  the  experi- 
menter who  desires  to  have  a  large  range 
of  voltages  is  to  make  two  transformers 
like  the  one  given  in  detail.  Make  one 
with  no  taps  off  the  secondary  and  the 
other  as  described.  Mount  them  on  one 
board  and  wire  up  according  to  the  dia- 
gram shown  in  Fig.  7.  This  will  give  a 
range  of  from  1  to  35  or  40  volts  and  the 
system  is  very  flexible.  The  two  primaries 
are  in  multiple,  and  may  be  used  together 
or  separately.  The  secondaries  may  be 
used  separately,  in  series  or  multiple.  The 
four  steps  in  transformer  No.  1  give  you 
four  different  voltages ;  in  series  with  No. 
2  you  get  four  more ;  in  multiple,  four 
more.  Now  if  you  cut  in  the  25-watt  lamp 
on  No.  1  circuit,  you  will  get  four  still 
different  voltages,  and  if  you  replace  the 
tungsten  lamp  with  a  16-candle-power  car- 
bon lamp,  you  will  get  four  lower  voltages 
still,  so  that  you  have  at  your  command 
almost  any  voltage  you  wish  within  the 
limits  of  the  maximum  power  of  the  two 
transformers. 
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6et  the  best  out  of  wireless  ! 

BUY  THESE  FOUR  TV—tiftfr  PRODUCTS 

Ready  now  For  immediate  delivery.  Order  today  to  avoid  disappointment 


THAT  VITAL  SPOT  IN  YOUR  RECEIVING  SET— you  can  make  it  fool-proof  by  using 

N.  S.   ARLINGTON   TESTED  MINERALS 

Why  buy  minerals  on  a  gamble?    Be  SURE  of  results — GOOD  results!    KNOW  when  you  put 
a  crystal  in  your  detector  that  it  is  absolutely  and .  EXTREMELY  SENSITIVE! 

You  can  be  sure  if  you  use  our  Arlington  tested  Minerals.  They  cost  more,  of  course.  We  discard  a  very  large 
percentage  of  our  tested  minerals.  You  buy  only  one  crystal  at  a  reasonable  price — but  you  KNOW  the  quality  of 
that  crystal.  It  has  been  selected  and  re-selected,  and  finally  tested  by  experts  for  distant  stations.  It  MUST  come- 
up  to  our  high  standard.  Every  Arlington  Tested  crystal  must  receive  messages  from  far  distant  stations  before  you  get  it.  It  must  "come  in" 
loud  and  perfect.     It  must  show  performance — extraordinary  performance. 

If,  when  you  buy  our  Arlington  Minerals,  they  are  not  exactly  as  we  state,  we  will  replace  any  crystal  returned  to  us  within  one  week. 
Remember,  that  after  all,  even  Arlington  Tested  Minerals  are  not  expensive — so  why  buy  quantity  when  quality  is  the  only  thing  that  counts? 
Genuine  Arlington  Tested  Minerals  have  been  on  the  market  for  five  years.     They  are  individually  packed  in  neat  lithographed  tin  con- 
tainers.   Each  genuine  package  bears  the  signature  of  J.  S.  Newman,  the  originator  of  tested  minerals.     Look  for  his  signature  when  you  buy 
NAA  minerals.    Reputable  dealers  carry  them  in  stock. 

NAA  GALENA,  per  guaranteed  crystal,  prepaid   $0.25 

NAA  SILICON,  per  guaranteed  crystal,  prepaid  25 

NAA  ZINCITE  COUPLE,  per  guaranteed  set,  prepaid  25 


The  World  Famous 
Newman-Stern 


"Red-Head"  Receivers 


The  New  Standard  in 
High  Resistance  Phones 

"Red  Head"  Receivers  are  so  well  known  by  this  time  that  little  need  be  said  here  in  again  introducing 
these  splendid  phones  to  the  radio  world.  That  Red  Head  Receivers  have  made  good  is  indicated  by  the 
unprecedented  number  of  orders  that  have  come  in  to  us  since  the  lifting  of  the  wireless  ban.  The  public 
has  handsomely  appreciated  our  effort  to  market  the  finest  possible  high  resistance  receivers  at  a 
moderate  price. 

"Red  Head"  Receivers  are  now  standard  in  their  field.  We  boldly  claim  that  no  instruments  selling  at 
less  than  double  the  price  of  "Red  Heads"  can  compare  in  sensitiveness  or  appearance. 

Description  and  Specifications 

The  receivers  are  built  after  the  most  approved  design.     The  backs  are  made  of  aluminum.  Each 
receiver  is  wound  to  1000  ohms  (2000  ohms  per  pair)  with  electrolytic  copper  wire  of  the  highest  grade. 
The  best  magnet  steel  obtainable  is  used  in  the  construction  of  Red  Head  'Phones — and  plenty  of  it.  The 
interior  parts  of  each  receiver  are  highly  nickled  and  polished.    The  diaphragms  are  extra  thin. 
Special  attention  is  given  to  the  shape  of  the  genuine  Bakalite  ear  caps.     They  are  comfortable.     They  properly  concentrate  sound.  They 
fit  closely. 

Every  part  that  goes  into  the  manufacture  of  Electro-set  "Red  Head"  Receivers  is  machined  to  a  nicety.  The  pole  pieces  and  shells  are  ground 
to  the  thousandth  part  of  an  inch.  The  windings  and  magnets  are  examined  and  tested  by  experts.  The  sizes  and  weights  of  parts  are  calculated 
mathematically  for  efficiency.    The  finish  even  of  the  interior  parts,  is  as  high  grade  as  that  in  a  good  watch. 

Split  phosphor-bronze  head  band,  fully  adjustable;  5  foot  double  cord. 

No.  2020  "RED  HEAD"  RECEIVERS,  per  pair,  complete  with  head  band  and  cord,  2000  ohms  $6.50 

(Shipping  weight  2  pounds) 

EXPERIMENTERS!       RADIO  MEN!  SCHOOLS! 
Here's  Your  Ideal  Source  of  High  Tension  Current   OUR  NEW  1918  MODEL 

1-6  KILOWATT  High  Tension  TRANSFORMER 

Five  years  ago.  in  order  to  meet  the  demand  for  a  smaller  size,  high  fre- 
uencv  transformer  of  real  quality,  we  introduced  our  now  famous  1/6  K.W, 
lodel. 

Our  1/6  K.W.  Transformer  enables  you  to  enjoy  all  tlie  advantages  of 
transformer  operation  at  a  lower  cost  than  ever  before. 

This  famous  instrument  represents  the  best  buy  possible  for  the  ex- 
perimenter at  anywhere  near  the  price.  It  compares  with  the  best  xk 
K.W.  instrument  on  the  market,  and  will  transmit  further  than  many  of 
them. 

Thirty-five  mile  transmission  is  common  with  our  transformer.  40C 
miles  has  been  successfully  transmitted  but,  of  course,  only  under 
"freak  conditions." 

Specifications'  Core  built  up  of  high  grade  silicon  transformer  sheets.  Windings  taped  and  shellaced.  Insu- 
lation tested  at  every  stage  of  manufacture.  Core  laminations  are  bolted  between  heavy  fibre  frame  strips  to 
prevent  buckling  or  dissembling.  By  a  new  process,  the  windings  are  vacuum  impregnated  and  baked  to  stone 
hardness.    Overall  size  8xi)x4  inches. 

No  A-1000  1/6  K.W.  Transformer,  as  described,  shipping  weight  10  pounds  $10.50 

N.  S.  GEISSLER  TUBES  Made  in  U.  S.  A. 

Geissler  Tubes  are  now  very  scarce  and  difficult  to  procure.  The  large 
bulk  of  tubes  used  in  America  were  of  German  manufacture  and,  of  course, 
are  now  practically  extinct  in  this  market.  We  are  one  of  the  very  few 
American  concerns  who  have  attempted  their  manufacture. 

The  Geissler.  or  Vacuum  Tube,  is  simply  an  exhausted  glass  container, 
provided  with  suitable  electrodes  for  passing  a  high  tension  current  thru 
the  residual  gases.  The  discharge  is  accompanied  by  a  beautiful  colored 
glow,  ranging  from  greenish  blue  to  orange,  pink  and  red.  depending  on 
the  degree  of  vacuum  and  the  structure  of  the  residual  gas  contents. 
Many  beautiful  and  interesting  experiments  may  be  performed  with 
Geissler  Tubes. 

In  radio  work  they  are  widely  used  as  indicators  in  place  of  the 
more  expensive  hot  wire  meters.  A  tube  is  connected  in  series  with  the  antenna.  The  circuits  are  then  adjusted 
Until  maximum  glow  is  observed  at  which  point,  the  circuits  are  properly  turned. 

1560  Geissler  Tube,  4  inches  long   ^n"i~ 

1561  Geissler  Tube,  ti  inches  long   0.55 

1562  Geissler  Tube,  7  inches  long   0-75 

(Shipping  weight,  any  size,  8  ounces) 

lirni  rtiTII  Amir  Pnrr  Our  New  Catalogue  will  be  ready  for  distribution  by  the  time  this 
NhW  I  A  I  Al  (Mil  h  HKhr  *  magazine  is  in  circulation.  Every  experimenter  will  want  this  book 
llLiI    tirtlrtmUULi    IULiLi.       0f  instruments,  parts  and  raw  materials. 

=      It's  yours  for  the  asking. 


No. 
No. 
No. 


93° 


Just  write  for  Catalogue  D-4. 


CLEVELAND,  OHIO 


Use  this 


0rd^No# 


The  Newman -Stern  Co., 
Cleveland,  Ohio. 

Gentlemen : 

Kindly  ship  to  the  undersigned  the 
materials  specified.    Enclosed  please  find 

f  in  Payment.    I  understand  that 

l  may  return  any  item  after  3  days'  ex- 
amination if  same  ' 


unsatisfactory 


Quantity 

r  umber 

Item 

Price 

Name 


Yon  benefit  bv  mentioning  the  "Electrical  Experin>"ntcr"  when  writing  to  advertisers. 


582 


ELECTRICAL  EXPERIMENTER 


October,  1919 


TWO  STEP 
AMPLIFIER 

TYPE  TRIODE  B 

This  amplifier  is  a  compact  unit  of  the 
regenerative  low  frequency  type,  and  pro- 
vides a  maximum  of  amplification. 

Its  compactness,  simplicity  and  efficiency 
render  it  an  attractive  investment  to  the  pro- 
gressive radio  experimenter. 

IMMEDIATE  DELIVERY 
Particulars  and  price  on  application. 


THE  EATON  OSCILLATOR 

FOR  EXPERIMENTERS 

Designed  to  transform  re- 
ceiving circuits  to  receive  arc 
and  other   undamped  signals. 

It  will  oscillate  over  a  wave 

length  range  of  250  25,000 

meters. 

Requires  no  adjustments  of 
any  kind.  Only  one  variable, 
the  tuning  condenser,  is  re- 
quired. 

The  simplest  and  cheapest 
way  of  receiving  undamped 
signals. 


PRICE  $14.90 


Immediate  Delivery 


WIRELESS  SPECIALTY  APPARATUS  CO. 

ENGINEERS,  DESIGNERS,  MANUFACTURERS 
Boston,  Mass.,  U.  S.  A. 


TteWilfemB.takut- 


DUCK'S 


New  Big  264-Page  Wireless 
and  Electrical  Catalog 
Just  Out — Now  Ready 


It  is  mailed  for  12c  in  stamps  or  coin  which  may  be  deducted  on 
first  order  of  $1.00.  Catalog  not  sent  otherwise. 
We  regard  this  catalog  as  our  greatest  effort.  It  embraces  every- 
thing in  wireless  worth  while.  172  pages  with  no  waste  space 
devoted  exclusively  to  wireless  instruments.  Your  amateur 
friend  will  tell  you  that  there  never  has  been  any  wireless  catalog 
to  take  the  place  of  catalog  of  this  company  and  above  all  that  you  can  absolutely 
depend  on  our  goods.  There  is  no  need  for  any  other  catalog  when  you  have 
this  big  catalog. 

A  big  improvement  over  our 
former  model.  Primary  divided 
into  two  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmonics. 
By  changing  the  construction 
of  the  end  piece,  there  is  also 
greater  loose  coupling.  It  is  a 
wonderful  improvement  over 
our  old  model  both  in  perform- 
ance and  appearance.  Only 
NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER  $23.50. 

The  secondary  on  our  new  type 
Arlington  is  divided  into  three 
sections  with  two  dead  end 
switches,  eliminating  dead  end 
effect  and  harmonic  and  giving 
greater  selectivity.  The  end 
support  similar  to  that  on  our 
Navy  type  permitting  of  greater 
loose  coupling.  It  is  a  beauti- 
fully finished  instrument  and 
will  be  sold  by  us  at  the  same 
price  as  the  old  model.  $9.00. 

OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 

THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 
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with  some  of  the  standard  type  vacuum 
tubes  and  having  such  constants  as  will 
give  best  and  most  efficient  results.  A 
series  resistance  is  inserted  in  the  filament 
circuits,  in  such  position  as  to  give  a  nega- 
tive charge  on  the  grid,  thereby  eliminating 
the  use  of  external  means  of  producing 
this  effect  necessary  in  proper  amplification 
work.  These  resistances  are  mounted  on 
the  vacuum  tube  holders. 

Three  jacks  are  mounted  on  the  lower 
part  of  the  panel  and  so  connected  that 
with  the  aid  of  the  jack  plug  connected  to 
the  telephone  receiver  as  shown,  it  is  possi- 
ble to  quickly  interchange  from  the  vacuum 
type  receiver  circuit  to  the  first  or  second 
stage  amplifiers  as  desired  simply  by  in- 
serting this  plug  in  the  respective  jacks. 
The  jack  to  the  left  is  used  to  connect  the 
telephone  directly  across  the  vacuum  tube 
detector.  The  middle  jack  connects  to  the 
first  stage  amplifier,  and  the  jack  to  the 
right  connects  the  second  stage  amplifier 
to  the  telephone.  The  jacks  are  so  con- 
structed that  when  the  first  stage  is  con- 
nected in  series  the  second  stage  is  kept 
open,  thereby  eliminating  the  unnecessary 
flow  of  current  to  the  second  stage,  and 
when  the  plug  is  thrown  in  the  second 
stage  jack  the  first  stage  jack  is  auto- 
matically closed,  thereby  permitting  the 
first  and  second  stage  amplifiers  to  be  used 
simultaneously. 

The  binding  posts  to  the  left  are  the 
input  side  to  the  amplifier  and  are  connected 
to  the  telephone  side  of  the  vacuum  tube 
receiver.  The  two  lower  binding  posts  to 
the  right  are  connected  to  the  filament  bat- 
tery, the  two  center  binding  posts  are  con- 
nected to  the  plate  battery,  while  the  two 
upper  binding  posts  to  the  right  are  con- 
nected directly  across  the  second  stage  of 
the  amplifier  and  are  used  in  connection 
with  a  loud-talking  telephone. 

Each  vacuum  tube  has  its  individual  fila- 
ment rheostat  and  this  is  mounted  on  the 
outside  of  the  box  (as  shown  in  Fig.  3). 
Two  holes,  closed  by  Bakelite  covers  on 
top  of  the  box,  permit  the  operator  to  in- 
sert or  remove  the  vacuum  tubes  from 
their  respective  sockets  whenever  desired. 

All  of  the  instruments  are  of  standard 
height,  and  each  set  of  binding  posts  on 
each  respective  instrument  is  so  arranged 
that  by  means  of  metallic  straps  it  is  possi- 
ble to  connect  the  receiver,  the  vacuum  tube 
detector  and  the  amplifier  as  a  complete 
receiving  equipment. 


NEW  YORK  ELECTRICAL  SHOW 
TO  BE  RESUMED. 

The  electrical  exposition  and  motor  show 
is  to  be  resumed  this  year,  opening  at  the 
Grand  Central  Palace  on  September  24th. 
This  will  be  the  first  show  since  1917, 
last  year's  display  having  been  omitted 
because  of  the  war. 

In  announcing  the  resumption,  Arthur 
Williams,  President  of  The  Electric  Show 
Company,  said  that  while  there  had  been 
some  uncertainty  as  to  the  time  and  place 
of  the  exposition,  there  had  never  been 
any  doubt  that  the  first  year  of  peace  would 
see  the  exposition  back  in  its  accustomed 
place.  In  fact  the  show  plans  began  to 
take  form  soon  after  the  armistice  was 
signed. 

The  Grand  Central  Palace  was  used  dur- 
ing the  war  as  a  debarkation  hospital.  An 
indication  of  the  importance  with  which 
the  electrical  industry  regards  this  show 
is  seen  in  the  fact  that  40  per  cent  of  the 
space  had  been  assigned  to  exhibitors  be- 
fore the  date  of  the  exposition  had  been 
finally  settled  upon. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


October,  1919 


ELECTRICAL  EXPERIMENTER 


583 


THE  HEART  OF  THE  WIRELESS 

An  A  mateur  Station 
Without  a  Vacuum  Tube 
is  Years  Behind  the  Times 

MARCONI  V.T. 

$7.22  each 

Under  agreements  recently  effected  the  Marconi  V.  T.  is  the 
only  vacuum  tube,  or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  experimenters. 

The  approximate  operating  life  of  the  MARCONI 
V.  T.  is  1,500  hours. 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879532 


Class  I. — Designed  for  use  as  a  detector;  operates 
with  plate  potential  of  20  to  60  volts. 

Class  II. — Designed  for  use  as  an  amplifier;  plate 
potentials  from  60  to  110  volts  may  be  applied. 

Tubes  in  either  class  may  be  used  for  detection  or 
amplification,  but  those  of  Class  I  are  best  as  detectors, 
and  Class  II  tubes  are  superior  as  amplifiers. 


Standardized  Socket  $1.50  additional 


The  Marconi  Resistance,  connected  in  the  circuit 
between  the  grid  and  the  filament  of  the  Marconi 
V.  T.,  is  made  in  the  following  standard  sizes: 

J/2  megohm,  1  megohm,  2  megohms,  4  megohms, 
6  megohms. 

Resistances  of  any  special  fractional  values  up  to  6 
Standard  Resistance,  Complete  $1.00        megohms  can  be  supplied. 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA  ™  S»™K 

Sole  Distributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 
BRANCH  OFFICES: 


Schofield  Bid?.,  Cleveland,  Ohio 
American  Bldg.,  Baltimore,  Md. 


Insurance  Exch.  Bldg.,  San  Francisco,  Cal.  301  Commercial  Bank  Annex,  New  Orleans,  La 

136  Federal  St.,  Boston,  Mass.  109  South  2nd  St.,  Philadelphia,  Pa. 
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BUILD  THAT  COUPLER  NOW! 
PAPER  TUBES 

AT   ATTRACTIVE  PRICES 

Specially  made,  smooth,  round,  seam- 
less, gray  cardboard  tubing  in  selected 
sizes  for  constructing  loose  couplers, 
variometers,  loading  coils,  etc. 

FOR  3500  METER  COUPLER 

Primary  33/A"  outside  dia.  7"  long — 25c 
Secondary  3*4"  outside  dia.  6"  long — 20c 

FOR  VARIOMETERS 
Primary      4^4"  outside  dia.  2*4"  long, 

12c 

Secondary  3}i"  outside  dia.  2"  long — 10c 
FOR  LOADING  COILS 

33/4"  Outside  Dia.  14"  long— 40c 
43/4"  Outside  Dia.  14"  long— 50c 

Special  Lengths  Cut  to  Order 

To  15"  long  3}4"  dia. — 4c  per  in. 
3->4"  dia. — 5c  per  in. ;  A3/4"  dia. — 6c  per  in. 
All  tubes  have  wall. 
Immediate  shipments,  POSTPAID. 

THE  TAYLOR  CO  .  LOWELL,  MASS. 
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By  Robert  F.  Go  Wen 
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Wireless! 


KNOB  AND  SWITCH 
LEVER — Mounted  on  brass 
bearing  and  shaft,  threaded  - 
6-32,  two  inches  long. 
Lever  securely  fastened  to 
knob.  Each  40  cents,  post- 
age 4  cents. 

KNOBS  as  illustrated  above  as 
used  on  switch  l%x%  with 
hole  for  mounting,  each  20c 
postpaid. 

Consolidated  Radio  Call  Book,  postpaid,  $1.00 
CONTACT    POINTS    7/32x7/32    Brass  with 
screw  for  mounting.    Postpaid  25c  per  doz. 
Bakclitu- Dilccto  panels,  about 

9'/2  x  19  x  '/4      Black  XX  $4.00 

19  x  19  x  V-i      Black  XX   8.00 

9'/2  x  19  x  3/16  Black  XX   3  00 

19  x  19  x  3/16  Black  XX   6.00 

Send  5  cents  in  stamps  for  our  catalog  and  get  on 
our  mailing  list  fur  future  bulletins. 

A.  H.  CORWIN  &  CO. 

924  Kinney  Building       Newark,  N.  J. 


In  conclusion  a  few  remarks  regarding 
the  operation  of  crystal  detectors  in  gen- 
eral may  be  in  order.  It  is  best,  of  course, 
to  cover  over  any  crystal  detector  with  a 
glass  >bell  or  cup  so  as  to  keep  it  free  from 
dust  and  the  dampness  of  the  atmosphere, 
which  tend  to  corrode  the  surface  of  the 
metal  parts  and  the  crystals,  thus  impairing 
the  efficiency  of  the  instrument.  Another 
very  good  thing  to  watch  out  for  in  operat- 
ing crystal  detectors  is  vibration. 


»//'«// 


00!  !! 

S1tel spring^ 
-^ope 


Steel  spring 

fen 


Adjustment  scren 


-Split  head 


Sectional  and  Top  Views  of  Crystal  Detector 


CORE  WIRE 


We  have  been  fortunate  in  securing  thru  auc- 
tion several  tons  of  guaranteed  pure,  double  an- 
nealed Norway  Iron  Core  Wire  and  are  selling 
At  Pre-war  Prices,  20c ts.  lb.  this  wire  to  "Experimenter"  readers  at  20c  lb. 

This  wire  is  just  the  thing  for  spark  coils,  transformers,  etc.,  and  it  is,  of  course,  a  very  much 
more  superior  product  than  the  usual  iron  wire.    We  have  only  one  size  left: 
24  INCHES  LONG.     Thickness  about  No.  21  B  and  S 
If  this  size  should  be  too  long  we  advise  rutting  th*1  wire  down  yaursplf  bv  means  of  shears. 
As  long  as  the  supply  lasts  we  offer  this  wire  as  described  above  to  our  customers  at  the  very  low  price  of 
20c  a  pound.    Add  postage  or  we  will  shin  ,-wess  collect.    Order  at  nnce. 

ELECTRO  IMPORTING  CO.,  231  Fulton  Street,  New  York  City 


2*, 


Type-Y673 -C  oupler 

Three-cent  stamp  brings  bulletins  of 
these  instruments 


TYPE  Y673  Coupler 

200  to  3000  meters 
Price  $12.00 

Camb.  Rectifier,  for 
storage  battery 
charging 
Price  $22.00 


both 


CLAPP  EASTHAM  CO. 

131  Main  Street,  Cambridge,  Mass. 

Pacific  coast  representatives:  Remler  Radio  Mfg.  Co.,  San  Francisco 
Canadian  representatives:         Radio  &  Electric  Supply  Co.,  Montreal 


Rectifier 


E.  B.  Rosa,  Acting  Director,  U.  S.  Bureau 
of  Standards. 

SUBMARINE  RADIO. 

During  the  past  summer  (1918)  a  series 
of  experiments  have  been  carried  out  by 
J.  A.  Willoughby  and  P.  D.  Lowell,  of  the 
Bureau  of  Standards,  at  the  submarine 
base,  New  London,  Conn.,  with  the  view  of 
improving,  if  possible,  the  present  methods 
of  radio  communication  with  submarines. 

The  experiments  have 
shown  that  communica- 
tion at  sea  can  be  carried 
on  under  all  conditions, 
more  efficiently  with  an  in- 
sulated closed  loop  than 
with  an  ordinary  antenna 
now  in  general  use.  The 
loop  is  of  simple  construc- 
tion, requires  no  mast  and 
therefore  does  not  inter- 
fere with  submergence. 
Under  storm  conditions 
or  during  a  submergence 
where  the  ordinary  anten- 
na is  useless,  communica- 
tion by  means  of  the 
closed  loop  is  perfectly 
practicable.  The  follow- 
ing are  among  the  most 
important  results  ob- 
tained : 

A.  When  the  submarine 
is  submerged,  any  North 
American^  or  European 
station  can  be  received  as 
distinctly  as  when  it  is  on 
the  surface ;  the  maximum 
depth  of  submergence, 
however,  is  determined  by 
the  wave  length  of  the 
transmitting  station.  To 
receive  short  wave  lengths 
it  is  necessary  that  the  top 
of  the  loop  be  near  the 
surface  of  the  water, 
whereas  a  wave  length  of 
10,000  meters  can  be  received  when  the  top 
of  the  loop  is  submerged  twenty-one  feet. 
Still  longer  wave  lengths  can  presumably 
be  received  at  still  greater  depths. 

B.  Recognition  signals  can  be  exchanged 
(using  the  standard  952  meter  wave 
length)  at  a  distance  of  ten  or  twelve  miles 
when  the  submarine  is  completely  sub- 
merged, the  maximum  distance  being  ob- 
tained when  the  top  of  the  loop  is  prac- 
tically at  the  surface,  decreasing  to  two  or 
three  miles  when  the  top  of  the  loop  is 
eight  or  nine  feet  below  the  surface. 

C.  Submergence  of  the  submarine  dur- 
ing reception  or  transmission  of  message 
does  not  alter  the  wave  length,  though  if 
the  maximum  depth  for  the  wave  length 
in  question  is  exceeded,  communication  of 
course  is  interrupted. 

D.  When  the  submarine  is  running 
awash  or  on  the  surface,  signals  can  be 
transmitted  (with  a  1-KW.  spark  set)  a 
distance  of  at  least  a  hundred  miles  even 
under  very  stormy  conditions ;  grounds  or 
short  circuits  caused  by  heavy  seas,  which 
render  the  ordinary  antenna  useless  in 
stormy  weather,  do  not  affect  the  closed 
loop. 

E.  The  closed  loop  can  also  be  used  as 
a  direction  finder,  either  on  the  surface 
or  submerged,  the  maximum  strength  of 
signal  being  obtained  when  the  long  axis 
of  the  loop  (of  submarine)  is  pointing  to- 
ward the  transmitting  station  and  the  mini- 
mum signal  when  it  is  at  right  angles  to 
the  stations. 

(Continued^  on  page  590) 
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What  the  Entire  Amateur  Radio -World  Has  Been  Awaiting 

A  WIRELESS  TELEPHONE 

that  plugs  into  a  lamp  socket,  at  a  price  you  can  afford.  A  genuine  DE  FOREST 
UNDAMPED  WAVE  RADIOPHONE  (and  telegraph)  OPERATING  DIRECT 
FROM  YOUR  60  CYCLE  110  VOLT  HOUSE  CURRENT.  NO  MOTOR  GEN- 
ERATOR REQUIRED.    JUST  PLUG  IN  AND  TALK—SIMPLICITY  ITSELF. 

A  greater  invention  than  wireless  telegraphy.  Absolutely  silent  in  operation.  Trouble- 
proof,  foolproof  and  only  one  adjustment  required  after  which  the  instrument  "stays 
right."  Couldn't  possibly  be  simpler  to  operate.  Practically  simultaneous  transmission 
and  reception  by  means  of  electrically  operated  relay  transfer  switch.  Marvellous, 
snappy  clear  speech.  Voice  quality  superior  to  that  over  a  wire.  Absolutely  stable 
in  operation.  Utmost  selectivity.  No  decrement.  The  panel  is  divided  into  three 
divisions — rectifier,  filter  and  oscillator.  The  rectifier  employs  two  bulbs  thus  taking 
advantage  of  both  halves  of  the  cycle.  The  filter  of  inductances  and  capacities  smooths 
out  the  ripple,  freeing  the  speech  from  distortion.  The  oscillator  of  four  tubes  com- 
prises a  new  circuit  of  high  efficiency  both  in  power  output  and  modulation. 

Tested      \  Telephone  10  to  20  miles  |    Depending  upon  aerial 
Ranges    1  Telegraph  50  to  75  miles  J    height  and  terrain. 

Our  actual  experience  with  this  set  indicates  that  these  ranges  can  be 

greatly  exceeded. 

PRICE  COMPLETE  INCLUDING  BULBS,  $200.00 
SPECIAL  RATES  FOR  RADIO  CLUBS 

You  will  eventually  use  this  type  of  transmitter,  now  recognized  as  the  most  efficient  of  all 
low-power  systems — so  why  not  now  ?    Order  immediately  to  insure  early  delivery. 

DE  FOREST  RADIO  TELEPHONE  &  TELEGRAPH  COMPANY 

1415  SEDGWICK  AVENUE,  NEW  YORK  CITY 


LEARN  THE  CODE 

WITH  THE  OMNI  GRAPH 


The  Omnigraph  Automatic  Transmitter 

will  teach  you  both  the  Wireless  and  the  Morse  Codes,  at  home,  in  half  the  usual  time,  and  at  the  least 
possible  expense.  The  Omnigraph  connected  with  your  Buzzer,  or  with  Buzzer  and  Head  Phones,  or  with 
Sounder,  will  send  you  unlimited  Wireless  or  Morse  Code  messages  by  the  hour,  and  at  any  speed  you  desire. 

We  offer  the  Omnigraph  as  a  positive  success  and  with 
the  strongest  of  endorsements.  It  is  used  by  the  U.  S.  Gov't, 
in  testing  all  applicants  applying  for  a  Radio  license.  It  is 
also  in  general  use  by  a  large  number  of  the  leading  Uni- 
versities, Colleges  and  Telegraph  Schools  throughout  the 
Country. 

//  you  are  a  beginner,  it  will  make  you  an  operator  in  the 
shortest  possible  time. 

If  yon  are  already  an  operator,  the  Omnigraph  will  make 
you  a  better  one. 

Send  for  free  catalog  describing  3  different  models — $9.00  to  $23.00 — or  order  direct  through  your  electrical 
dealer.  We  sell  the  Omnigraph  with  the  guarantee  that  you  must  be  satisfied  or  your  money  back  for  the 
asking. 

THE  OMNIGRAPH  MFG.  CO.,  39L  Cortlandt  St.,  New  York 

How  did  you  learn  to  talk  ?    By  listening.  JUST  LISTEN,— THE  OMNIGRAPH  WILL  DO  THE  TEACHING 
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THE  BEST 

Yes,  the  best  and  only  the  best  is 
cheapest  in  the  end.  Then  why  not 
apply  this  rule  when  taking  a  course 
in  wireless?  Our  correspondence 
course  is  simple,  easy  to  master,  up 
to  date  and  consists  of  IS  lesson 
books  prepared  by  our  expert  theory 
instructors.  All  practice  and  trans- 
mitting apparatus  for  mastering  the 
code  is  furnished  free. 

We  Operate  the  One  Big 

radio  school  of  the  world,  and  this 
correspondence  course  is  an  exten- 
sion of  our  activities,  a  Post  Gradu- 
ate Course  in  our  Washington  School 
being  given  you  free,  if  you  desire. 
You  see  we  are  not  A  RADIO 
SCHOOL,  but  actually  and  absolute- 
ly THE  RADIO  SCHOOL— -the  top 
one,  the  biggest  one — the  one  that 
HAS  BEEN  and  IS  turning  out  the 
WINNERS  every  w;eek.  You  can't 
compare  lis  with  any  other  school, 
because  we  are  head  and  shoulders 
above  all — the  very  top.  You  get 
the  idea?  You  can't  get  a  better  or 
higher  course,  we  are  the  final — the 
finish.  Act  now.  Get  a  grip  on 
yourself — take  the  big  important  step. 
Settle  your  career  today.  Our  new 
catalogue,  just  out  of  press,  will  tell 
you  how.    Send  for  it. 

SERVICE  RADIO  SCHOOL 


Dept.  E.  900-2  Pa.  Ave. 


Washington,  D.  C. 


A  $5.00  Electric  Toaster-Stove  for  $2.50  Postpaid 

A  SPLENDID  GIFT 

TOASTS,  FRIES,  BOILS 


EMPIRE  ELECTRIC  SPECIALTIES  CO., 


Toasts  bread  as  fast  as  you  can  Eat  It.  Attach  to  your 
lighting  circuit  and  it  is  ready  for  use. 

We  furnish  the  parts.  You  do  the  assembling  and  save 
$2.50.  Nothing  complicated,  anyone  can  assemble  it  in 
15  minutes.    No  knowledge  of  electricity  required. 

Frame  made  of  Steel,  Nickel  plated  and  highly  polished. 
Size  10"  long,  6"  wide  and  3%"  high.    Furnished  with 
6-foot  cord  and  plug. 
Not  Inc.,  2212  Sedgwick  St.,  Chicago,  111. 


IS  THE  BIBLE  TRUE 


You  must  read  the  book  that  has  been  suppressed  for 
over  100  years!  Sent  by  mail  prepaid  for  only  50c. 
If  you  don't  think  it  is  worth  ten  times  50c  we  will 
refund  your  money.  Know  the  truth!  You  will  be 
startled.  Order  at  once.  Truth  Pub.  Co.,  Dept.  A.E.,  # 
1400  Broadway,  New  York. 
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cient  to  maintain  contact  under  all  circumstances 
with  American  military  and  naval  forces  abroad. 
This  was  done  successfully  and  as  one  result  this 
department  has  had  a  wide  experience  in  trans- 
ocean  radio  communication. 

No  one  thing  indicates  more  clearly  the  closeness 
of  contact  that  is  surely  coming  in  the  world  than 
the  fact  that  it  is  now  quite  within  the  practical 
to  erect  a  radio  station  so  effectively  that  its  signals 
can  be  intercepted  in  every  village  in  the  world. 
Such  an  instrumentality  can  be  of  incalculable 
value  in  bringing  the  world  together  and  further- 
ing common  understandings.  The  same  instru- 
mentality, however,  gripped  by  evil-minded  gov- 
ernment or  private  enterprise,  is  just  as  available 
for  selfish  and  dissentious  purposes.  Yet  the  risk 
must  not  be  overlooked  and  such  control  must  be 
provided  as  will  lead  to  its  use  for  social  and  not 
antisocial  purposes.  From  the  very  character  of 
radio  its  development  and  control  must  be  consid- 
ered from  a  world  viewpoint.  Messages  in  the  air 
recognize  no  boundaries.  The  full  utilization  of 
radio  requires  world  organization  and  coordination. 

From  an  American  commercial  point  of  view,  it 
is  evident  that  the  permanent  extension  of  Ameri- 
can foreign  trade  is  largely  conditioned  upon  cable 
and  radio  communication.  Orders  are  placed  and 
ship  movements  are  directed  largely  by  cable  and 
radio.  If  other  countries  have  better  communica- 
tion services  with  lower  rates,  their  nationals  have 
a  distinct  trade  advantage.  Further,  it  has  become 
clear  that  if  the  American  reader  is  to  have  full 
news  reports  from  all  parts  of  the  world,  and  if 
American  news — the  publication  of  which  has  very 
definite  commercial  and  political  advantages — is  to 
be  printed  throughout  the  world,  America  must 
have  a  highly  efficient  communication  contact  with 
all  parts  of  the  world. 

As  high-power  radio  is  going  to  play  an  important 
part  in  future  commercial  development,  it  is  incum- 
bent upon  the  United  States  to  give  immediate  con- 
sideration to  this  fact.  It  would  be  very  detri- 
mental to  the  interests  of  the  United  States  were 
the  ultimate  control  of  high-power  radio  to  become 
lodged  in  a  foreign  corporation  or  in  any  foreign 
country  or  if  the  United  States  lagged  behind  in 
the  utilization  of  radio. 

The  Navy  Department  is  required,  for  purposes 
of  communicating  with  its  ships  at  long  distances 
and  with  its  outlying  bases,  to  maintain  and  operate 
high-power  radio  stations.  These  stations  are  a 
naval  necessity  for  purposes  of  national  defense. 
In  normal  times  it  is  inconceivable  that  all  the 
available  time  of  these  stations  will  be  utilized 
for  Government  messages.  It  seems  a  comon-sense 
view  that  the  spare  time  of  these  stations  should 
be  utilized  for  the  benefit  of  the  American  people 
by  handling  personal,  commercial,  and  press  mes- 
sages. 

Whether  the  Government  should  own  and  oper- 
ate all  transocean  radio  stations  is  a  subject  on 
which  the  department,  on  the  basis  of  its  experi- 
ence, has  decided  views.  Especial  considerations 
enter  into  radio  communication  between  the  United 
States  proper  and  American  possessions.  Naval 
operations  and  assurance  of  uninterrupted  com- 
munication with  outlying  possessions  make  essen- 
tial the  further  development  of  these  facilities  and 
the  maintenance  of  stations  and  personnel  at 
highest  efficiency.  Radio  communication  at  low 
rates  will  go  far  toward  linking  our  outlying  posses- 
sions to  this  country.  Certainly  under  no  circum- 
stances should  such  radio  communication  be  al- 
lowed to  pass  into  the  control — direct  or  indirect — 
of  foreign  corporations  or  countries. 

The  immediate  problems  in  connection  with 
transocean  radio  are:  (1)  To  make  available  to 
American  commerce  and  press  the  present  Gov- 
ernment-owned stations;  and  (2)  to  further  the 
development  of  transocean  radio  for  the  benefit 
of  this  country. 

Since  the  Government  must  have  a  high-power 
radio  system  for  its  control  of  the  fleet  and  for 
other  Government  business,  which  includes  com- 
munication with  Army  transports,  Coast  Guard 
vessels,  aircraft,  lighthouse  tenders,  lightships, 
weather  reports,  storm  warnings,  time  signal  ser- 
vice, hydrographic  information  and  safety  of  life 
at  sea,  it  is  a  needless  duplication  of  capital  and 
effort  to  permit  private  stations  to  operate  where 
they  might  interefere  with  each  other  and  with 
the  military  and  other  Government  work  of  sta- 
tions, and  where  the  Government  stations  can 
easily  handle  commercial  work  in  times  of  peace; 
one  control  only  can  efficiently  manage  the  variety 
of  communications  required. 

Radio  communication  should  be  considered  not 
alone  from  the  point  of  view  of  Government  own- 
ership of  utilities,  but  chiefly  from  the  point  of 
view  of  the  best  interests  of  the  United  States  in 
its  international  relations.  The  governments  of 
many  of  the  great  powers  control  wireless  either 
directly  or  indirectly.  The  Marconi  Wireless  Tele- 
graph Co.,  a  British  organization,  has  endeavored 
to  establish  a  British-controlled  wireless  circuit  of 
the  globe.  The  high-power  Marconi  stations  in 
the  United  States  and  Hawaii  form  a  part  of  this 
system.  The  high-power  stations  at  Sayville  and 
Tuckerton,  as  well  as  those  in  certain  parts  of 
South  America,  were  constructed  by  German  cor- 
porations. ...  , 

The  Navy  Department  is  the  principal  user  and 
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the  most  extensive  buyer  of  radio  apparatus  in  the 
United  States.  It  has  had  the  strongest  influence 
in  developing  apparatus  since  the  early  days  of  the 
use   of  radiotelegraphy   in   this   country.     It  has 

fained  large  experience  concerning  the  operative 
eatures  of  radio  apparatus,  and  it  is  convinced 
that  Government  operation  and  control  of  all  trans- 
ocean  and  ship-to-shore  stations  used  for  commer- 
cial purposes,  is  necessary  on  account  of  present 
interference  between  stations,  and  for  other  rea- 
sons given  below: 

(a)  To  permit  the  greatest  amount  of  business, 
Government  and  commercial,  being  done  through 
consistent  changes  in  apparatus,  through  systematic 
apportionment  of  any  prompt  and  frequent  changes 
of  wave  lengths,  and  through  standardized  meth- 
ods of  operating,  one  management  is  necessary. 

(fc)  Radiotelegraphy  has  been  looked  upon  as  a 
natural  Government  monopoly.  Since  only  by  the 
closest  regulation  can  the  best  use  of  this  art  be 
obtained,  not  only  for  commercial  and  safety  at 
sea,  but  for  military  purposes,  radiotelegraphy  is 
a  strict  Government  monopoly  with  the  larger  num- 
ber of  foreign  nations;  and,  in  those  countries 
where  commercial  stations  are  permitted,  the  Gov- 
ernment control  is  generally  so  strong  as  to  amount 
to  monopoly. 

It  seems  therefore  admitted  that: 
(a)     Efficient  radio  communication  for  military 
(naval)    and    other    Government    purposes    is  a 
necessity.  ,  . 

(6)  Efficient  radio  communication  requires  effec- 
tive control;  effective  control  requires  a  monopoly 
and  the  Government  should  exercise  that  control. 

(c)  Military  (naval)  necessity  demands  not  only 
efficient  and  rapid  communication,  including  effec- 
tive control,  but  protection  of  the  radio  stations 
from  destruction. 

(d)  During  periods  of  strained  relations,  as 
well  as  during  war,  direct  Government  control  and 
operation  would  be  the  only  safe  and  effective 
control  and  operation,  as  the  personnel  would  be 
subject  at  all  times  to  Government  supervision  and 
discipline.  ,    ,  ... 

(e)  The  commercial  interests  of  the  Nation  will 
be  served  best  by  having  its  radio  communication 
facilities  under  a  control  that  is  non-partisan,  and 
one  which  precludes  the  possibility  of  foreign  dom- 
ination or  of  private  domestic  monopoly,  with  con- 
sequent liability  to  preferential  treatment  by  such 
agencies,  of  the  interests  controlling  them. 

(/)  The  dissemination  of  news  to  all  countries 
can  be  accomplished  best  and  mutual  international 
understandings  can  be  arrived  at  with  more  facility 
through  national  control  of  radio. 

Radio  traffic  is  very  much  congested  at  present; 
but  on  account  of  the  centralized  control  by  the 
Navy  at  the  large  ports,  there  is  more  traffic  being 
handled  than  ever  before.  To  turn  to  the  old 
method  of  separate  control  by  competing  private 
companies  would  be  disastrous  to  the  merchant 
marine  and  the  general  public.  ,.  ... 

One  central  control  facilities  the  coordination  ot 
the  various  systems,  i.  e.,  coastal,  aircraft,  medium 
power  and  high  power.  It  enables  the  proper  con- 
centration of  radio  as  an  aid  to  navigation  and 
other  radio  developments  designed  to  render  the 
life  of  the  mariner  more  safe. 

High-power  radio  is  international  in  character 
because  it  causes  interference  thruout  the  world. 
It  is  much  easier  for  the  Government  to  regulate 
international  interference  than  it  is  for  private 
companies  to  do  so.  Most  of  the  countries  of 
the  world  already  own  all  radib  stations  within 
their  boundaries,  and  it  is  more  or  less  a  simple 
matter  for  the  United  States  Government  to  come 
to  an  agreement  with  foreign  administrations  re- 
garding technical  details. 

Also,  as  the  art  advances  and  new  apparatus  is 
constructed,  that  will  lessen  the  amount  of  interfer- 
ence, the  international  conventions  will  be  modified 
accordingly.  A  private  radio  communication  com- 
pany might  not  be  able,  on  account  of  financial 
reasons,  to  adopt  the  more  modern  apparatus.  This 
might  result  in  complications  with  foreign  coun- 
tries, and  further  handicapping  of  the  radio  service 
for  the  general  public  might  ensue. 

In  certain  localities  there  are  several  high- 
power  stations  within  a  small  area.  When  they 
operate  independently  the  business  of  all  is  seri- 
ously handicapped.  But,  on  the  other  hand,  when 
they  are  operating  from  a  central  control,  business 
is  expedited,  and  the  general  public  is  able  to  file 
more  messages.  In  this  connection,  it  might  be 
said  that  a  station  running  at  full  load  and  hand- 
ling a  maximum  amount  of  traffic  is  able  to  give 
cheaper  rates  to  the  general  public  than  those 
stations  which  are  not  running  at  full  capacity  on 
account  of  interference.  The  only  way  to  handle 
transocean  radio  traffic  efficiently  is  to  control  all 
the  stations  from  a  central  point.  A  few  radio 
stations  controlled  in  this  way  will  handle  more 
traffic  than  several  cables. 

In  the  above  I  have  endeavored  to  advance 
proper  arguments  which  would  seem  to  show  the 
desirability  of  Government  ownership  of  all  radio- 
telegraph stations  which  are  engaged  in  ship-to- 
shore  work  or  long-distance  transocean  work,  and 
particularly  that  these  should  be  under  the  juris- 
diction of  the  Navy  Department,  which  Government 
department  alone  has  the  means  and  facilities  to 
carry  on  this  work  efficiently. 

This  question  of  national  and  international  com- 
munication by  means  of  radiotelegraphy  is  particu- 
larly prominent  at  this  time,  when  on  ratification  of 
the  peace  treaty,  all  restrictions  on  the  use  of  this 
art  will  be  removed  and  many  interests  will  be  at- 
tracted to  this  form  of  investment.  It  is  con- 
ceived and  shown  that  ship  to  shore  and  transocean 
radiotelegraphy  can  only  be  efficiently  carried  on 
under  a  monopolistic  control,  and  this  department 
contends  this  should  be  a  Government  monopoly, 
and  requests  congressional  authority  to  assume  this 
ownership  and  control.    At  this  time  this  depart- 


"AS K  ANYONE  WHO  HAS  USED  IT" 

Submarined  Three  Times  and  Still  In  Use 

Said  an  Englishman:  "I've  been  submarined  three  times — and  put  my  Brandes  headset 
in  my  pocket  each  time.  You  bet  I  saved  it.  I  wouldn't  have  any  other  make." 
(Name  on  Request.)  Think  of  the  help  to  wireless  operators,  that  the  perfect  sensitiveness 
and  dependability  of  Brandes  Headsets  provided  during  the  war.  Life  or  death  depended 
upon  hearing  correctly.  They  are  made  today  just  the  same,  and  give  the  same  quality  of 
service. 

BRANDES 
WIRELESS 
HEADESTS 

CLEAR  TONE 
LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 
Sharp,  Unblurred,  Readable  Signals 
assured  by 

"BRANDES  MATCHED  TONE "— 

Exactly  matching  the  tone  of  both  receivers  in  each  set  and  thus  eliminating 
all  confusion  due  to  unmatched  harmonics. 


TRIAL 
OFFER 


Brandes  Wireless  Headset  sent  to  you  on  trial  for  10  days.  If,  for  any 
reason,  you  are  dissatisfied,  your  money  back  without  a  question.  Test 
it, — compare  with  others, — for  sensitiveness ,  clearness,  distance.  Prove 
for  yourself  the  fine  quality,  the  "matched  tone."  The  two  diaphrams , 
toned  exactly  alike,  strengthen  the  signals  and  prevent  blurring.  Used 
by  many  U.  S.  Gov't  experts,  and  experts  abroad;  by  colleges  and 
technical   schools;   and   by   professionals  and   amateurs  everywhere. 

SEND  4c  FOR  CATALOGUE  E. 


C.  BRANDES,  Inc.  XT  »  Union  Square 

Room  814  New  York  City,  U.  S.  A. 

WIRELESS  RECEIVER  SPECIALISTS 


Complete  Line  of  Brandes  Receivers  for  those  in  Canada.  Send  stamp  for  Pamphlet  "E" 
Radio  Electrical  Supply  Co.,       43  McGill  College  Avenue,  Montreal,  P.  Q.,  Can. 


TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


The  Famous  5A  and  5C  Models 

THE  RADIO  APPARATUS  CO., 


Used  the  world  over.    Insist  on  the  genuine,  built  by  its 
originators.    Substitutes  are  expensive,  irrespective  ot  de- 
sign.   We  absolutely  guarantee  our  tuners  to  give  the  max- 
imum signal  volume.     Delicate  refinement,  uninterrupted 
service   and    high   class  workmanship 
unite  to  make  TRACO  tuners  the  stand- 
ard whereby  all  others  are  judged.  If 
your  Dealer  does  not 
handle  them,  order  direct 
from  us. 

LIBERTY  DETECTOR 
VALVES.  RADIO  AM- 
PLIFYING PHONES,  type 

used  by  the  UNITED 
STATES,  BRITISH  and 
FRENCH  GOVERN- 
MENTS, now  in  stock,  for 
sale. 

Send   stamps  for 
bulletins. 


Pottstown,  Penna.,  U.  S.  A. 


THE  BARR 
Mercury -Cup  Wireless  Detector 

The  most  efficient  Detector  on  the  market. 
Tested  by  the  United  States  Government  and 
Marconi  Wireless  Telegraph  Co. 
Increases  the  efficiency  of  every  wireless  receiv- 
ing set  by  making  the  signals  clear,  sharp  and 
distinct. 

Instantly  adjustable  at  a  constant  pressure. 
For  full  information  and  price — write 
The  Barr  Mercury- Cup  Detector,  Dept.  A,  The  Wyoming,  Washington,  D.  C. 
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Wireless  Receiving  Ban  Raised 

MESCO  WIRELESS  PRACTICE  SET 

The  Practice  Set  comprises  a  regular  telegraph 
key,  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four  feet 
of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly  fin- 
ished wood  base,  and  three  nickel  plated  binding 
posts  are  so  connected  that  the  set  may  be  used  for 
five  different  purposes. 

List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery  and 

Cord   $3.24 

Weighs  4  lbs.  packed. 
Price  does  not  include  postage. 

Combination  Practice  Set  for  Learning  the  Morse  and  Continental 
Visual  and  Audible  Codes 

This  outfit  is  the  only  reliable  instrument  which  will 
enable  students  to  become  proficient  operators  in  the 
U.  S.  Naval  Service,  because  it  is  equipped  with  a 
buzzer  and  miniature  lamp  enabling  the  user  to  master 
both  the  visual  and  audible  signals  quickly. 


MESCO 


List  No.  52 — Practice  Set  with  Red  Seal  Battery 
and  Cord   $4.05 

Weighs  4  lbs.  packed.  Price  does  not  include  postage. 

MESCO  RADIO  BUZZER 

This  buzzer  maintains  a  constant  note  and  is  recommended  as 
an  exciter  for  checking  wavemeters  where  pure  note  and  ample 
energy  are  required. 

It  consists  of  practically  a  closed  circuit  field  of  low  reluct- 
ance, having  a  steel  armature  to  which  is  riveted  a  strap 
supporting  a  movable  contact.  The  armature  tension  is  adjust- 
able by  means  of  a  screw  with  a  milled  head  large  enough  to  be 
easily  and  permanently  adjusted  with  the  fingers.  The  stationary 
contact  is  adjusted  by  means  of  a  similar  screw.  The  magnet 
coils  are  connected  in  series  with  a  total  D.  C.  resistance  of  3.9 
ohms.  Shunted  across  these  coils  is  a  resistance  having  a  D.  C. 
value  of  3  ohms.  This  shunt  eliminates  all  sparking  such  as 
occurs  at  the  break  on  ordinary  radio  buzzers  and  the  energy 
saved  thereby  is  transferred  into  any  oscillating  circuit  con- 
nected to  it,  the  result  being  that  this  buzzer  as  constructed 
radiates  five  times  more  energy  than  any  other  existing  type.  All  connecting  wires  liable  to  be 
broken  are  eliminated.  Contacts  are  of  genuine  platinum,  which  is  essential  in  order  to  maintain  a 
constant  note.    The  parts  are  mounted  on  a  Condensate  base  to  insure  constancy  in  operation. 

Diameter  2  in.,  height  1%  in.    The  cap  is  attached  to  the  base  by  a  bayonet  joint. 
List  No.  Price 
55    Mesco  Radio  Buzzer  $2.05 

We  carry  a  Large  and  Complete  Line  of  Standard  Wireless  Material  Recognized 
by  Experts  as  such  with  Competent  Experienced  Wireless  Attendants  in  Charge 

Send  for  the  New  Edition  of  Our  Catalog  W28 

It  is  pocket  size,  contains  264  pages,  with  over  1,000  illustrations,  and  describes  in  plain,  clear 
language  all  about  Bells.  Push  Buttons,  Batteries,  Telephone  and  Wireless  Telegraph  Material,  Elec- 
tric Toys,  Burglar  and  Fire  Alarm  Contrivances,  Electric  Call  Bells,  Electric  Alarm  Clocks,  Medical 
Batteries,  Motor  Boat  Horns,  Electrically  Heated  Apparatus,  Battery  Connectors,  Switches,  Bat- 
tery Gauges,  Wireless  Telegraph  Instruments,  Ignition  Supplies,  etc. 

Manhattan  Electrical  Supply  Co.,  Inc. 

17  Park  Place,  New  York,  N.  Y. 

CHICAGO  ST.  LOUIS 

114  S.  Wells  St.  1106  Pine  St. 

SAN  FRANCISCO  OFFICE:  604  Mission  St. 


SPECIAL 

SALE! 


$1.00 

ONLY 


Postage 
extra. 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard    Rubber  Mouthpiece 


Ship.  Weight, 
2  lbs. 

Diameter, 
3  34  ins- 


We  have  on 
hand  2,000 
Carbon 
Grain  Trans- 
mitters as 
per  photo- 
graph. They 
are  first- 

class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain.    Order  one  or  more  today. 

THE  ELECTRO  IMPORTING  CO  ,    231  Fulton  St.,  NEW  YORK 


ment  is  confronted  with  conditions  which  make  it 
imperative  to  ask  for  this  monopoly. 

Obviously  the  United  States  can  not  own  radio 
stations  in  other  countries.  These  countries  fall 
into  certain  groups:  (1)  Those  in  which  the  Gov- 
ernment itseTf  maintains  a  radio  monopoly;  (2) 
those  in  which  the  Government  permits  its  own 
nationals,  but  not  foreigners,  to  own  and  operate 
stations;  (3)  those  in  which  any  authorized  indi- 
vidual or  corporation  can  erect  s  ations 

Obviously  every  encouragement  shouid  be  given 
American  companies  to  manufacture  and  sell  radio 
equipment  abroad  and  to  own  and  operate  stations 
abroad.  The  American  Government-owned  stations 
should  exchange  traffic  with  such  stalions  and 
assist  them  in  any  legitimate  way.  Especially 
should  any  patents  or  improvement  controlled  by 
the  Government  be  made  available  to  such  Ameri- 
can companies  under  proper  safeguards  and  guar- 
anties. 

In  conclusion  this  department  recommends  that 
Congress  immediately  enact  legislation  regarding 
radio  communication  along  the  following  lines: 

(1)  Either  by  a  committee  of  Congress  or  by 
special  designated  commission,  authorize  a  compre- 
hensive study  of  the  problems  in  connection  with 
radio  within  the  United  States.  This,  however,  is 
not  of  immediate  concern  to  this  department.  *Of 
course,  the  department  stands  ready  to  give  the 
benefits  of  its  experience  and  technical  knowledge. 

(2)  Authorization  to  the  President  to  set  aside 
by  proclamation  certain  bands  of  wave  lengths 
for  ship-to-shore  work,  for  shore  to  aircraft,  and 
lor  transocean  services  in  accordance  with  inter- 
national conventions  and  demonstrated  needs  from 
time  to  time. 

(3)  Constituting  ship-to-shore  radio  service  a 
Government  monopoly  under  the  Navy. 

(4)  Constituting  transocean  and  international 
radio  service  a  Government  monopoly  under  the 
Navy. 

(5)  Authorization  for  Navy  Department  to  util- 
ize immediately  all  Navy  radio  stations  for  com- 
mercial and  press  business. 

(6)  Authorize  the  Navy  and  other  departments 
to  assist  American  enterprise  in  the  sale  of  radio 
apparatus  and  the  development  of  American-owned 
radio  stations  abroad,  and  especially  to  authorize 
the  Secretary  of  the  Navy  to  authorize  the  use  by 
American  companies  under  proper  conditions  of 
Government-owned  patents  and  improvements,  to 
be  oaid  for  either  in  exchange  of  patent  rights  or 
in  other  suitable  ways. 

Sincerely,  yours, 

Joseph  us  Daniels. 
The   Speaker  of  the  House  of  Representa- 
tives. 


By  Edward  Rice  Doyle 

(Continued  from  page  543) 


factors  of  capacity  on  an  airplane,  since  he 
is  used  to  the  high  building  and  tower 
aerials  and  the  solid  capacity  of  Mother 
Earth.  But  the  airplane  must  give  its 
capacity  effects  with  little  more  than  the 
engine  and  tank  metals  for  counterpoise. 
And  to  build  up  any  additional  capacity 
with  lengthened  aerial  means  increased 
weight  and  lowered  flying  efficiency.  These 
considerations  have  therefor  held  the  avia- 
tion radio  sets  to  wave  lengths  of  300 
meters  or  less.  And  if  any  radio  engineer 
was  asked  to  design  a  transmitting  set  with 
a  minimum  range  of  500  miles  with  300 
meters  to  work  with  he  would  think  you 
had  asked  fhe  impossible. 

It  is  not  so  difficult  to  use  loading  coils 
to  permit  of  reception  by  the  radio  set  in 
an  airplane  of  longer  wave  lengths  than 
300  meters,  but  the  added  resistance  is 
always  undesirable  and  for  transmission  it 
is  impracticable. 

And  in  addition  to  the  head  resistance 
and  structural  limitations  on  the  radio  sets 
for  airplanes  we  have  a  number  of  other 
complications  peculiar  to  aviation  radio, 
to  wit : 

The  engine  noises  are  always  present 
during  flight  and  make  accurate  message 
reading  difficult  even  with  "noise-proof" 
receivers.  The  army  practically  never  at- 
tempted to  require  aviators  to  receive  mes- 
sages in  the  air.  All  signals  to  the  airplane 
were  visual. 

The  engine  magneto  sets  up  a  field  which 
has  a  marked  effect  in  reducing  the  trans- 
mitting range  of  the  airplane  set  ahead. 

Effective  power  generation  for  transmit- 
ting means  a  sacrifice  of  speed.    If  coupled 
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to  the  engine  ,it  means  a  loss  of  power  and 
if  fan-driven  generator  is  used  it  must 
greatly  increase  head  resistance.  Storage 
batteries  of  sufficient  capacity  are  too  heavy. 

On  account  of  the  narrow  range  of  wave 
lengths  available  for  airplane  radio  sets,  the 
possibility  of  interference  is  greatly  in- 
creased. 

Since  a  minimum  weight  in  coils  and 
condensers  used  in  the  set  itself  is  neces- 
sary, broad  tuning  is  generally  used,  and 
this  means  further  difficulty  from  inter- 
ference. 

Changes  of  altitude  which  affect  con- 
denser capacity  are  liable  to  make  pre- 
arranged wave  length  communication  diffi- 
cult where  close  tuning  is  required. 

Cloud  effects  are  apt  to  reduce  the  effi- 
ciency of  transmission  and  reception,  while 
static  can  effect  airplane  radio  communica- 
tion as  disastrously  as  a  land  station. 

The  higher  the  voltage  used  on  the  air- 
plane set  the  higher  the  fire  hazard.  Many 
precautions  against  sparks  which  could  be 
observed  in  a  roomy  land  station  are  impos- 
sible in  the  small  limits  of  an  airplane 
cockpit. 

Difficulties  in  controlling  the  frequency 
of  the  generator,  especially  if  fan-driven, 
involve  wave  length  difficulties  not  encoun- 
tered on  land. 

If  in  spite  of  these  difficulties  some  radio 
engineer  can  evolve  a  system  that  will  even 
partly  afford  effective  radio  communication 
with  the  airplane,  he  will  find  ample  re- 
wards awaiting  him. 

Aside  from  the  structural  difficulties 
presented  by  the  airplane  toward  experi- 
mental work,  there  is  always  the  actual 
difficulty  of  "flying"  itself.  You  can  plot 
an  audibility  chart  for  a  land  station  with 
accuracy,  but  the  airplane  is  constantly 
moving  while  in  the  air  and  at  every  mo- 
ment it  is  operating  under  different  con- 
ditions. To  efficiently  experiment,  the  air- 
plane must  proceed  thru  a  given  maneuver 
at  a  given  point  several  times  and  the  pos- 
sibilities for  error  are  magnified  with  speed 
and  distance. 

The  solution  of  those  problems  seems  to 
lie  in  larger  planes.  With  greater  wing 
spans  and  greater  counterpoise  capacity  the 
airplane  can  attain  certain  advantages.  A 
plane  with  a  double  fuselage,  for  example, 
ought  to  give  the  best  structural  advantages 
both  in  efficient  flying  (not  to  be  considered 
here)  and  in  maximum  radio  control.  (See 
Fig.  3.) 

Note  that  to  obtain  directional  effect  in 
any  point  of  the  compass  a  maximum 
change  of  direction  of  flight  required  would 
be  but  45  degrees  at  most.  This  is  certainly 
not  a  serious  handicap.  Also  note  the 
absence  of  trailing  wires. 

For  ideal  results,  the  set  would  be  oper- 
ated by  a  storage  battery  of  large  capacity, 
charged  by  a  generator  actuated  by  either 
of  the  engines.  Thus  if  the  airplane  were 
at  rest  on  the  water  or  land,  the  set  could 
still  be  used  and  any  variation  of  speed  or 
wind  would  not  affect  wave  length  or  power 
input. 

Four  or  five  stage  amplifications  could 
be  used  to  obtain  increased  sensitivity  of 
the  set  to  calls,  and  close  tuning  would  be 
possible  with  finely  graduated  fixt  air  pres- 
sure or  oil  condensers. 

Permanent  aerial  supports  would  be  built 
into  the  airplane  by  the  manufacturer. 


DR,  GOLDSMITH   DIRECTOR  OF 
RESEARCH  FOR  AMERICAN 
MARCONI  COMPANY. 

Dr.  Alfred  N.  Goldsmith,  professor  in 
charge  of  electrical  engineering  at  the  Col- 
lege of  the  City  of  New  York,  has  been 
appointed  Director  of  Research  of  the 
Marconi  Wireless  Telegraph  Company  of 
America.  Dr.  Goldsmith  is  Editor  of  Pub- 
lications for  the  Institute  of  Radio  En- 
gineers, and  has  recently  written  an  im- 
portant book  on  the  subject  of  Radio-tele- 
phony. 


RADIO  AMATEURS 

Do  you  want  your  radio  station  listed 
among  the  "long  distance"  amateurs? 
Our  new  type  "R"  1  K.  V.  A.  25,000  volt 
Wireless  Transformer  will  make  your 
station  efficient  for  "long  distance"  relay 
work.  Write  for  our  catalog  20  T  describ- 
ing    complete     transmitting  apparatus. 

Thordarson  Electric  Mfg.  Co. 

501  S.  Jefferson  St.  Chicago,  111. 


YOU  can  BUILD  this 
PHONOGRAPH  easily/ 

TREMENDOUS  S/K\ftNG  tN  COST 


You  don't  need  to  be  a  cabinet  maker.  We 
have  made  it  an  easy  and  a  pleasant  job  with 

Our  Simplified  Plans 


We  furnish  blue  prints,  dia- 
i  grams,  ready-built  horn,  cabinet 
pieces,    motor,    and   all  metal 
parts  complete.    You  do  the  assembling.    6  models  to  choose  from.     A  few 

hours'  work,  and  you  will  have  as  fine  a  type  of  phonograph  as  any  produced, 
and  at  a  price  away  below  what  you  would  pay  in  a  store. 

Keep  the  Savings  in  Your  Pocket 

Machines  play  all  records,  will  have  a  wonderful  tonal  quality,  excelled  by  none. 
No  need  now  for  any  family  to  be  without  a  phonograph  because  of  the  cost.  THE 
MAKAFONE  solves  the  problem.  BUILD  IT  YOURSELF  AT  LESS  THAN 
ONE-FOURTH  REGULAR  COST,  but  e<iual  to  the  high  priced  cabinet  machines. 
Free  Records  with  each  outfit.  SEND  TODAY  FOR  FREE  CATALOG  and  full 
particulars  of  our  wonderful  offer.  Many  a  manufacturer  got  his  start  in  this 
wail.  Why  not  you?  Build  machines  and  sell  to  your  trienda.  Ask  as  about  this. 


|W  Ri"te"t  O  D  AY! 


You  can  make  and  sell  this  machine 
from  our  plans  at  a  profit  of  $50  to 

$75  each.    Others  are  selling  two  and   E  MODEM  PHONOGRAPH  SDPPLT  CO. 

nr  nnnm-timitv   ■  \\\  Springer  Bids..  313  So.  Clinton  Su  Chicago.  IB. 

|     Gentlemen:   Please  Bend  me  full  particulars  of  roar 
Mafcaiooe  proposition,  without  obligation  to  me. 


THE  MAKAFONE 


Yourself" 


three  a  week.   Here  is  your  opportunity 
to  make  big  money  and  become  inde- 
pendent.  Pleasant  and  profitable  work.  a 
STAKT  TODAY. 

MODERN  PHONOGRAPH  SUPPLY  CO.  | 
111  Springer  BldgJU.So^bnlo^SUChicagoJlL^ji 


Name  

Street  Address., 
City  o*  Town... 


New  Method  Makes  Music 


Amazingly  Easy  to  Learn 


Learn  to  Play  or  Sing — Every  Step  Made 
Simple  as  A  B  C. 

TRY  IT  ON  APPROVAL 

Entire  Cost  Only  Few  Cents  a  Lesson — and  Noth- 
ing Unless  Satisfied. 

How  often  have  you  wished  that  you  knew  how  to  play 
the  violin  or  piano — or  whatever  your  favorite  instrument  may 
be — or  thai  you 
could    take  part 
in  singing? 

How  many  an 
evening's  pleas- 
ure has  been  ut- 
terly spoiled  and 
ruined  by  the 
admission 
"I  can't  sing," 
or  "No,  I  am 
sorry,  but  I  can't 
play." 

And  now  —  at 
last — this  pleas- 
ure and  satisfac- 
tion that  you 
have  so  often 
wished  for  can 
easily   be  added 

No  need  to  pay  a  dollar  or 
more  per  lesson  to  a  private  teacher.  Neither  the  ques- 
tion of  time  nor  expense  is  any  longer  a  bar — every  one  of 
the  obstacles  that  have  been  confining  your  enjoyment  te 
mere  listening  have  now  been  removed. 

My  method  of  teaching  music  by  mail — in  your  spare 
time  at  home,  with  no  strangers  around  to  embarrass  you 
— make  it  amazingly  easy  to  learn  to  sing  by  note  or 
to  play  any  instrumen' 

You  don't  need  to  know  the  first  thing  about  music  to 
begin — don't  need  to  know  one  note  from  another.  My 
method  takes  out  all  the  hard  part — overcomes  all  the 
difficulties — makes  your  progress   easy,    rapid   and  sure. 

Whether  for  an  advanced  pupil  or  a  beginner,  rav  method 
is  a  revolutionary  improvement  over  the  old  methods  used 
by  private  teachers.  The  lessons  I  send  you  explain  every 
point  and  show  every  step  in  simple  Print-and-Picture 
form  that  you  can't  go  wrong  on — every  step  is  made  as 
clear  as  ABC.    My  method  makes  each  step  so  easy  to 


For  Beginners  or 
Advanced  Pupils 

Piano     Harmony  and 
Composition 
Sight  Singing 
Guitar 


Organ 
Violin 
Viola 
Banjo 
Mandolin 
Clarinet 
Flute 

Saxophone 
Cello 


your  daily  lifo. 
No  need  to  join  a  class. 


understand  and  practice  that  even  children  only  7  to  10 
years  old  have  quickly  become  accomplished  players  or 
singers  under  my  direction  by  mail.  Also  thousands  of 
men  and  women  50  to  70  years  old — including  many  who 
had  never  before  tried  to. 

My  method  is  as  thorough  as  it  is  easy.  I  teach  you  the 
only  right  way — teach  you  to  play  or  sing  by  note.  No 
"trick"  music,  no  "numbers,"  no  makeshifts  of  any  kind. 

I  call  my  method  "new" — simply  because  it  is  so  radically 
different  from  the  old  and  hard-to-understand  ways  of 
teaching  music.  But  my  method  is  thoroughly  time  tried 
and  proven.  Over  225,000  successful  pupils  from  boys  and 
girla  of  7  to  8  to  men  and  women  of  70 — are 
the  proof.  Largely  through  the  recommen- 
dations of  satisfied  pupils,  I  have  built  up 
the  largest  school  of  music  in  the  world. 

To  prove  what  I  say,  you  can  take  any 
course  on  trial — singing  or  any  ins. rumen t 
you  prefer — and  judge  entirely  by  your  own 
progress.  If  for  my  reason  you  are  not 
satisfied  with  the  course  or  with  what  you 
learn  from  it,  then  it  won't  cost  you  a  single 
penny.  I  guarantee  satisfaction.  On  the 
other  hand,  if  you  are  pleased  with  the 
course,  the  total  cost  amounts  to  only  a  few 
cents  a  lesson,  with  your  music  and  every- 
thing also  included. 

When  learning  to  play  or  sing  is  so  easy, 
why  continue  to  confine  your  enjoyment  of 
music  to  mere  listening?  Why  not  at  least 
_  let  me  send  you  my  free  book  that  tells 
you  all  about  my  methods?  I  know  you  « 
will  find  this  book  absorbingly  interes'.ing,  simply 
because  it  shows  you  how  easy  it  is  to  turn  your  ✓ 
wish  to  play  or  sing  into  an  actual  fact.  Just  S  , 
now  I  am  making  a  special  short-time  offer 
that  cuts  the  cost  per  lesson  in  two — send 
your  name  now,  before  this  special  offer  y 
is  wi  ihdrawn.  No  obligation — simply  y 
use  the  coupon  or  send  your  name 
and  address  in  a  letter  or 
postcard. 

*     Flea!"'  send  me  your  free 
V    br>ok.   "Music  Lessons  In 
+w  Yo  ir  Own  Honie"  and  par- 
ticiuara  of  your  Special  Offer. 

f  Name  

/  Address  


Ukulele 

Harp 

Cornet 

Piccolo 

Trombone 


Mr. 

David 
F  Kemp 
President 
U.  S.  School 
of  Music, 
✓    13310  BrunsmckB'g, 
V    New  York  City. 


U.  S.  School  of  Music 

13310  Brunswick 
Building 


New  York 


City  State. 
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AMPLIFY  tour  RADIO  SIGNALS 


With  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  radio  sig- 
nals to  such  an  intensity  that  he  can  hear  the 
signals  about  his  station  without  the  need  of 
the  telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone 
he  is  able  to  hear  the  messages  many  feet 
away  from  the  instrument. 

The  super  -  sensitive  DETECT AGRAPH- 
TRANSMITTER  herewith  shown  is  two  and 
three-eighths  inches  in  diameter,  five-eighths  of 
an  inch  thick  and  weighs 
less  than  three  ounces.  It 
is  the  most  sensitive 
sound  detecting  device 
ever  brought  before  the 
public. 

The  manner  in  which 


the  amplifying  process  is  attained  is  by  attach- 
ing with  tape  the  DETECT AGRAPH-TRANS- 
MITTER  to  the  regular  wireless  receiver. 

Not  only  is  this  instrument  applicable  for 
amplifying  radio  signals,  but  it  can  be  used 
with  equal  satisfaction  for  magnifying  other 
sounds.  Phonograph  music  can  be  transmitted 
from  one  place  to  another  by  means  of  this  in- 
strument, and  those  who  are  afflicted  with  deaf- 
ness will  find  enormous  benefit  by  using  this 
transmitter.  It  is  the  greatest  device  for  build- 
ing your  own  loud  talking 
telephone,  detectagraph 
and  other  devices.  Can 
be  used  for  any  purpose 
where  a  sensitive  detect- 
ing instrument  is  re- 
quired. 


Our  Super-Sensitive  De- 
tectagraiph  Transmitter. 
Price,    $7.00  Complete 


The  Detectagraph 
Junior  Deaf-Phone 
$15 

Equal  to  any  $35  in- 
strument made.  Out- 
fit consists  of  Super- 
Sensitive  Transmitter 
with  cord  connector; 
Super-Sensitive  Ear 
Piece  with  small 
black  cord ;  Black 
Single  Headband ; 
Black  Case  and  Two 
Batteries. 


Our  Special  No.  25  Loud 
Talking   Receiver.  Price, 
$4.00  Complete 


Model  "B" 
Horn,  with 
Loud  Talking 
Receiver,  Cord 
Plugs  and 
Desk  Stand 
Base.  Price, 
$10.00  Com. 
plete 


Detectagraph  Rheostat, 
especially  made  for  am- 
plifying  circuits.  Price, 
$2.00  Complete 


Model  "C"  Horn, 
with  loud  talking 
Receiver,  Cord  Plugs 
and  Wall  Base. 
Price.  $10  00  Com- 
plete 


Super-Sensitive  No. 
40  Receivers  to  be 
used  in  connection 
with  Detectagraph- 
Transmltters.  $10.00 


Order  direct  from  ad. 
Or  write  for  free  descriptive  circular. 

G.  BOISSONNAULT  COMPANY 

26  CORTLANDT  STREET  NEW  YORK  CITY 

Makers  of  Super-Sensitive  Microphone  Devices 


Detectagraph  $15 

This  detecting  instru- 
ment of  marvelous 
sensitivity  can  be 
used  for  detecting 
secret  conversations. 
Outfit  consists  of 
Sensitive  Transmit- 
ter, 25-ft,  Black 
Cord,  Receiver, 
Headband,  Case  and 
Battery. 


AUDIOTRON 
VACUUM  TUBE  PANELS 

PARTS  AND  ACCESSORIES 


Panel  full  XX  Grade  Conti- 
nental Bakelite  Dielecto  Steel 
cut  and  whitened  engraving. 
All  metal  parts  heavily  nick- 
eled. Switches  for  double  fila- 
ment tubes  and  arc  or  spark 
reception.  New  type  Back 
mounted  smooth  running 
rheostat.  Panel  also  furnished 
in  maple  with  imitation  black 
bakelite  finish. 


\ 


No.  8B.  Full  Bakelite  panel  assembled  $15.00 

No.  8BP.  Complete  set  of  parte   12.00 

No.  8W.  Wood  panel  complete   12.50 

No.  8WP.  Complete  set  of  parts   10.00 

Send  for  free  bulletins  on  panels,  couplers,  detectors,  parts,  etc. 
Send  cash  with  order  and  save  all  delivery  charges.   Dealers:  write  for  proposition. 

AUDIOTRON  SALES  CO.,  311  Lick  BIdg.,  San  Francisco 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work— Big  Salaries— Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  uponusf  or  Dodge-trained  wirelessoper- 
ators.  Travel  all  over  the  world, secure.free,  unsurpassed  living  accommodations  and  earn  a  bigsalary. 

We  Also  Teach  Morse  (Wire)  Telegraphy  and  Railway  Accounting 
School  established  45  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.    Catalog  Free.  Write  Today. 
Dodge's  Telegraph  and  Wireless  Institute  22nd  St.  Valparaiso,  Indiana 


The  design  and  specification  of  the  closed 
loop  are  given  below : 

DETAILS  OF  SUBMARINE  LOOP  ANTENNAE. 

The  loop  antenna  consists  of  two  insu- 
lated wires  grounded  at  the  extreme  ends 
of  hull  carried  over  suitable  supports  to  the 
bridges,  and  thence  thru  radio  lead-ins  to 
the  apparatus. 

(1)  Wire. — Seven  strands  of  No.  14  B. 
&  S.  phosphor  bronze  wire,  covered  with 
40  per  cent  Para  rubber,  to  a  total  outside 
diameter  of  y2". 

(2)  Supports. — Two  substantial  masts, 
triangular  or  oval  in  cross-section,  3  feet 
high  with  insulators  at  the  top,  erected  at 
either  end  of  the  boat  and  braced  to  with- 
stand considerable  strain. 

(3)  Stanchions. — Two  stanchions  insu- 
lated at  the  top  placed  high  enough  to 
support  the  wire  at  least  1  foot  above  the 
bridge. 

(4)  Radio  Insulators. — An  extra  radio 
insulator  similar  to  the  one  already  in- 
stalled, placed  in  the  space  now  occupied 
by  the  antenna  mast  (or  in  any  convenient 
place  at  least  3  feet  away  from  the  other 
insulator),  and  extended  vertically  thru 
the  hull. 

(5)  Water-tight  Sleeves. —  (To  prevent 
the  sea  water  from  working  up  under  in- 
sulation on  wire.)  Brass  stock  3"  long 
bored  to  outside  dimensions  of  insulated 
wire  for  2%"  and  drilled  dimensions  of 
bare  wire  for  The  wire  is  stript  of  in- 
sulation for  a  few  inches  and  is  slipt  thru 
the  sleeve,  the  insulated  portion  being 
smeared  with  white  lead  and  the  stript 
portion  being  soldered  to  the  brass. 

(6)  Grounded  Connections. — Lugs  on 
end  of  wire  grounded  to  hull  by  bolts. 

(7)  Lead-in  Joints. — Junction  of  insu- 
lated wire  and  radio  conductor  is  made 
water-tight  by  marine  glue  poured  in  a 
cylindrical  mold. 

(8)  Wire-tightening  Device. —  (a)  Turn- 
buckles  may  be  placed  at  the  end  of  each 
wire  next  to  ground  connections;  or  (b)  in 
order  to  take  up  slack  on  both  wires  equally 
it  is  preferable  if  construction  of  boat  per- 
mits to  place  one  insulated  turnbuckle  be- 
tween stanchions  on  bridge. 

(9)  Receiving  Apparatus. — Tuner  capa- 
ble of  receiving  wave  lengths  of  300  to 
16,000  meters,  and  oscillation  audion  de- 
tector and  three-stage  resistance  type  am- 
plifier of  French  design.  (The  Navy 
standard  audion  control  box  type  SE  1,000 
two-step  amplifier  cannot  be  used  unless 
placed  in  a  noise-proof  and  inductive-proof 
compartment.) 

(10)  Transmission  Apparatus. — Regular 
quenched  spark  set,  preferably  the  1  KW. 
size.  Terminals  of  loop  antenna  are  con- 
nected to  the  antenna  and  ground  connec- 
tions, respectively,  with  a  .0005  microfarad 
condenser  in  series  with  the  loop.  The 
ground  connection  on  the  set  being  re- 
moved. 


SENATOR  MARCONI  A  PEACE 
DELEGATE. 

The  new  Italian  Ministry  has  selected 
Senator  Marconi  as  one  of  the  Italian 
peace  delegates.  The  illustrious  scientist 
was  appointed  a  Senator  by  the  King  of 
Italy  in  1915  and  seems  to  be  entering  more 
and  more  into  the  public  life  of  his  coun- 
try. It  is  surely  most  fitting  that  he,  whose 
genius  has  so  greatly  contributed  to  the 
preservation  of  human  life  and  the  promo- 
tion of  international  communication,  should 
now  receive  the  signal  honor  of  being 
made  a  peacemaker.  He  is  shortly  to  visit 
America  on  the  subject  of  the  peace  treaty 
and  other  matters. 
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RADIO  FREQUENCY  AMMETER 

4  inch  Face 

0  to  3,  O  to  5  or  O  to  10  Amperes. 
Specify  Reading  Required. 

$11.00  Net 

The  Jewell  Electrical  Instrument  Co.  is 
prepared  to  fill  the  instrument  needs  of 
the  amateur  experimenter  in  radio  and 
general  electrical  work,  as  well  as  those 
who  desire  more  precise  and  accurate 
measurements  of  electrical  quantities. 
We  show  above  our  high  frequency 
ammeter,  of  the  thermo  couple  type, 
especially  desirable  for  medium  sized 
installations. 

For  receiving  panels,  we  are  supplying 
small  D.  C.  instruments  for  plate  volt- 
age and  filament  current,  at  a  very 
reasonable  price. 

Write  for  our  special  radio  instrument 
bulletin. 

JEWELL  ELECTRICAL  INSTRUMENT  CO. 

1640  Walnut  St.  Chicago 


Audion  Control  Panel 

Type  P-100 

— combining  in  a 
single  compact 
set  the  Peerless 
De  Forest  Audion 
Detector,  oscilla- 
tor and  audion 
amplifier,  built 
for  the  audion  as 
only  the  makers 
of  the  audion  can 
build  it.  No  other 
set  like  it  has 
ever  been  built 
to  sell  for  less 
than  $130.00. 
Our  Price  with- 
out the  bulb 
$65.00.  Descrip- 
tions of  lower 
priced  models  sent  on  application. 


The  latest  in 
Amplifier  design 
sufficient  to  give 
amplifications  up 
to  20,000  times. 
Panel  quickly  re- 
movable making 
all  parts  accessi- 
ble, and  the  re- 
placing of  the 
new  type  en  block 
"B"  batteries  but 
a  moment's  work. 
Workmanship  of 
the  highest 
grade.  Price 
thout  the  bulbs 
$69.50. 


DeForest  Radio 
Telephone  &  Telegraph  Co. 

1415  Sedgwick  Avenue 
New  York  City 


isvca  Radii©  IIg>imfl&e 
IBaWLooims  ? 

(Continued  from  page  516) 


WHAT  NIKOLA  TESLA  SAYS 

Probably  no  other  living  electrician  could 
be  found  today  who  can  more  authorita- 
tively state  just  what  effect  can  be  pro- 
duced at  a  distance  by  radio  currents,  than 
Dr.  Nikola  Tesla.  He  has  produced  and 
measured  the  greatest  electrical  discharges 
ever  developed  by  man — sparks  70  to  100 
feet  in  length,  which  manifested  their  in- 
fluence 12  miles  and  more  distant.  In  a 
special  interview  with  the  Electrical  Ex- 
perimenter representative,  Dr.  Tesla  said 
in  regard  to  the  present  blimp  disaster: 

"Referring  to  electrical  or  radio  wave 
action  at  a  distance,  I  know  from  experi- 
ence that  if  proper  precautions  arc  not 
taken,  fires  of  all  kinds  and  explosions  can 
be  produced  by  wireless  transmitters.  In 
my  experiments  in  Colorado,  when  the 
plant  was  powerfully  excited,  the  lightning 
arresters  for  tivelve  miles  around  were 
bridged  with  continuous  arcs,  much  stronger 
and  more  persistent  than  those  which  ordi- 
narily took  place  during  an  electric  storm. 
I  have  excited  loops  (coil  aerials)  and 
lighted  incandescent  lamps  at  a  consider- 
able distance  from  the  laboratory  without 
even  using  more  than  five  or  ten  per  cent 
of  the  capacity  of  the  transmitter.  When 
the  oscillator  was  excited  to  about  4,000,000 
volts  and  an  incandescent  lamp  was  held 
in  the  hand  about  fifty  or  sixty  feet  from 
the  laboratory,  the  filament  was  often 
broken  by  the  vibration  set  up,  giving 
some  idea  of  the  magnitude  of  the  electro- 
motive forces  generated  in  the  space.  The 
accompanying  illustration  shows  one  of  my 
experiments  in  which  I  lighted  several 
lamps  at  a  distance  of  100  feet  from  the 
laboratory,  purely  by  wireless  energy.  Such 
induced  currents  might  easily  fire  a  gas 
balloon  under  the  proper  conditions.  When 
the  large  transmitter  coil,  51  feet  in  diame- 
ter, which  I  had  in  the  center  of  the  labo- 
ratory, was  powerfully  energized,  butter- 
flies were  carried  around  in  a  circle  as 
in  a  hurricane  and  could  not  get  out,  no 
matter  how  they  tried.  I  was  unable  to 
satisfactorily  explain  the  gyrations  in  the 
circle,  altho  I  can  well  understand  that  the 
charged  coil  might,  by  repulsion,  keep  them 
in  the  center.  Perhaps  the  most  remark- 
able of  all  the  observations  was  the  pro- 
duction of  sparks  in  the  sand  when  one 
walked  at  some  distance  from  the  building. 
At  night  a  continuous  stream  of  tiny  sparks 
could  be  seen  between  the  heels  and  the 
earth  and  between  the  grains  of  sand.  An- 
other most  curious  effect  was  the  action 
on  horses,  which  shows  how  very  sensitive 
they  are  to  electric  shock.  When  I  oper- 
ated with  undamped  waves,  the  oscillator 
being  perfectly  silent  (no  streamers  what- 
ever), a  horse  at  a  distance  of  perhaps 
one-half  a  mile,  would  become  scared  and 
gallop  away  the  instant  the  switch  was 
thrown  on.  I  suppose  the  capacity  of  the 
body  was  sufficiently  great  to  derive  a 
rather  strong  current  thru  the  legs  which 
would  frighten  the  animal.  When  using 
damped  waves  the  roar  was  so  strong  that 
it  could  be  plainly  heard  ten  miles  away 
and  despite  all  precautions,  such  as  using 
cotton  in  the  ears,  one  would  get  a  singular 
sensation  in  the  bead  as  if  something  was 
bursting,  similar  to  that  I  observed  with 
Rontgen  Rays  in  1896  or  '97,  when  I  was 
operating  with  a  powerful  apparatus  de- 
signed for  their  production. 

"In  my  experiments  in  New  York  in  the 
laboratories  at  35  South  Fifth  Avenue  and 
at  Houston  Street,  I  have  exhibited  to 
thousands  of  people  effects  of  loops  or  coil 
antennae.  In  one  experiment,  for  instance, 
I  would  tune  a  coil  about  30  inches  in 
diameter  with   which   I   would  collect  at 


Fit  Yourself!^  Big  Job 

Don't  hesitate  any  longer.  There  is  a  greater 
demand  for  trained  men  now  than  ever  before 
—  greater  opportunities  —  bigger  pay  —  more 
rapid  advancement.  It's  training  that  counts 
now — accurate  knowledge — a  complete  grasp 
of  your  trade. 

|\      1     >      Practical  T)  1 
UraKe  S  Mechanical  D00KS 
For  Home  Study 


1.50 
1.50 


1.50 


Pave  the  way  to  the 
fat  pay  envelope. 
Written  in  non-techni- 
cal language  that  any 
man  can  grasp.  Send 
the  price  of  any  book 
listed  below.  We  will 
send  tlie  books  post- 
paid— you  keep  them 
five  days — if  not  en- 
tirely satisfied  return 
the  books  and  your 
money  will  be  refunded 
in  full.  Order  direct 
from  this  page.  Use 
the  Coupon. 


Electrical  Books 

Electric    Motor    Control    Systems  and 

Methods.   Leatherette  $1.50 

Electrical  Tables  and  Engineering  Data. 

Leatherette    1.50 

Motion  Picture  Operation.    Leatherette..  1.50 

Alternating  Current.    Leatherette   1.50 

Wiring    Diagrams    and  Descriptions. 

Leatherette    1.50 

Armature  and  Magnet  Winding.  Leather- 
ette   

Modern  Electric  Illumination.  Leatherette 
Modern  Electrical  Construction.  Leather- 
ette   

Electricians'    Operating    and  Testing 

Manual.    Leatherette   | .50 

Drake's  Electrical  Dictionary.  Leatherette  1.50 
Electric  Motors,  D  and  A.    Leatherette..  1.50 
Electrical  Measurements  and  Meter  Test- 
ing.    Leatherette   1.50 

Drake's  Telephone  Handbook.  Leatherette  1.50 

Automobile  Books 

Automobile  Igni 
tion.  Leatherette 
$2.00. 

Brookes'  Automo 
bile  Handbook 
Leatherette  ..$2.00 
Automobile  Start 
ing  and  Lighting 
Leatherette  ..$1.50 
Ford  Motor  Car, 
Truck  and  Tractoi 
Attachments.  Cloth 
$1.00 

Ford    Motor  Car, 
Truck  and  Tractor 
Attachments 
Leatherette  ..$1.50 
Automobile  Cate 
chism   and  Repair 

Manual.  Leatherette  $1.25 

Gas  and  Oil  Engine  Handbook.   Cloth...  1.00 
Gas  and  Oil  Engine  Handbook.  Leather- 
ette   1-50 

Modern  Language  Courses 
M±  FRENCH 


SPANISHlW!*hout  a 
GERMAN  J  Teacher 

By  Professor  Philip 
Schuyler  Allen,  Uni- 
versity of  Chicago. 
An  entirely  new 
home  series  of  mod- 
ern foreign  lan- 
guages. Simplest, 
easiest  -  to  -  master 
language  method 
ever  devised.  French, 
Spanish  or  German. 
Pocket  size. 

Each   $1.25 

Drake  books  are  for  sale  at  all  leading  book  stores. 
Do  not  accept  Substitutes. 

Mail  the  Coupon  NOW 

Order  on  our  five  day  money  back  plan. 

FREDERICK  J.  DRAKE  &  CO." 
1009  Michigan  Ave.,  Chicago,  III. 

Enclosed  find  ($  ),  for  which  please  send 

me  prepaid  the  books  checked  in  this  adv.  (or  list 
attached).  It  is  agreed  that  I  may  return  same  in  5 
days  if  not  entirely  satisfied,  and  money  will  be 
refunded  in  full. 


Name. . . 
Address . 
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M  Motors  and  Electrical 
Specialties  Are  Best 


erators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
Rheostats, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils, — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Runs  on 
4  to  6  Volts  or  can  be  connected  to  run  on  110  Volts 
through  a  transformer. 

Price,  Complete,  $8.00 


Knapp  Goods  have  stood  the  test  for  29  years.  No  detail  in 
construction  has  been  spared  to  make  them  the  best  that  money 
can  buy.  The  complete  Knapp  line  includes  Toy  and  Power 
Motors,  Gen- 

KNAPP "LEADER" 

An  efficient  and  reliable  motor  that  greatly  re- 
sembles the  big  motors  of  real  power  plants.  Drives 
from  either  pulley.  Two  speeds  and  reverse.  A 
motor  that  you  will  be  proud  to  own  and  one  that 
will  give  you  unlimited  service. 


Price,  Complete,  $4.00 


Order  to-dav.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 
FREE  on  request. 

KNAPP  ELECTRIC  &  NOVELTY  CO.,  523  West  51st  Street,  New  York  City 


ARE  YOU  GETTING  THE  MOST  OUT  OF  YOUR  RECEIVER  ? 

The  ether  is  full  of  s'gnals  these  days, 
some  easy  to  hear  and  some  inaudible. 
Inaudible  because  the  proper  appara- 
tus is  not  being  used.  , 

It  is  to  make  those  inaudible  signals 
audible  that  the  Grebe  RORB  two- 
stage  audio-frequency  amplifier  has 
been  designed.  Here  is  a  properly 
balanced  two-stage  amplifier,  which  gets  the  most  out  of 
available  vacuum  tubes  without  distortion.  A  telephone  cam  switch 
with  auxiliary  contactors  accomplishes  the  change  from  the  "off" 
position  to  either  one  or  two  stages  without  necessitating  any  other 
manipulations.  The  filaments,  as  well  as  the  stage  circuits,  are  con- 
trolled by  this  cam  switch.  This  is  a  feature  not  found  in  other 
amplifiers  available  at  present.    Send  for  bulletin  R-108. 

TYPE  RORB,  TWO  STAGE  AMPLIFIER,  PRICE,  $45.00 

A.  H.  GREBE  &  CO. 


RICHMOND  HILL 


NEW  YORK 


Boys!  You  Can  Make  Your  Own  Electrical  Ap- 
paratus with  the  aid  of  these  wonderful  books 
Home-made  Electrical  Apparatus 

By  A.  M.  Powell 

Three  wonderful  big  books,  chuck  full  of  just  the  sort  of  information 
you  have  been  looking  for  and  at  a  price  within  reach  of  your  pocket  book. 
Each  volume  is  printed  on  heavy  paper,  contains  75  pages  and  over  60 
illustrations,  complete  working  drawings  for  making  every  sort  of  electrical 
apparatus.  Written  so  you  can  understand  them.  The  pnee  is  only  30 
cents  per  copy — practically  the  cost  of  publication.  See  partial  table  of 
contents  below  and  order  now.    The  supply  is  limited. 

Vol.  I  Contains  working  drawings  and  directions  for  making  all  sorts  of  Static  Ma- 
chines. Static  Apparatus.  Home-made  Batteries,  Storage  Cells.  Transformers,  Recti- 
fiers, etc. 

Vol.  II  contains  working  drawings  and  directions  for  all  sorts  of  Voltmeters,  Am- 
meters. Galvanometers.  Switches.  Rheostats.  Telegraph  Keys,  Sounders.  Telephones, 
Shocking  Coils,  Spark  Coils.  Experiments,  etc.,  etc. 

Vol.  Ill  contains  working  drawings  and  directions  for  malting  all  sorts  of  Dynamos, 
Motors,  Electric  Engines.  Miniature  Lighting  Plants.  Wireless  Telegraph  Apparatus, 
Tesla  Coils.  Wireles:  Telephone.  Electroplating,  Experiments,  etc..  etc. 

Any  one  of  these  wonderful  books  will  be  sent  to  you  postpaid  for  30  cents. 

COLE  &  MORGAN,  Inc.,  Publishers  and  Booksellers 
P.  O.  Box  473,  C.  H.  Sta.,  New  York  City 


Arnold 


J.  F.  ARNOLD 


Loose  Couplers 

Combination  Loose  Coup- 
ler Parts  and  accessories. 

Send  3c  stamp  for  lit- 
erature which  is  sure 
to  interest  you. 


2082  Lexington  Av.  N.Y. 
Established  1910 


ADVANCED  EXPERIMENTERS 

Our  specialty  is  to  serve  you.  We  build  high-grade 
apparatus  or  models  to  specifications,  furnish  standard 
apparatus,  parts,  materials  and  supplies  and  do  spe- 
cial machine  work.    Tell  us  vour  needs. 

JUNIOR  EXPERIMENTERS 
We  are  getting  out  a  line  of  electrical  and  wireless 
apparatus  especially  for  you.     Each  article  is  well 
made,  prac'ical  and  instructive  as  well  as  inexpensive. 
Cat.  E  and  code  sent  for  3c  stamp. 

THE  WILCOX  LABORATORIES,  Lansing,  Mich. 


any  place  in  a  large  hall,  nearly  three- 
quarters  of  a  horsepower,  lighting  incan- 
descent lamps,  producing  long  discharges, 
streamers,  etc.  One  of  my  exhibits,  which 
was  particularly  appreciated,  was  a  coil  car- 
ried on  the  head  which,  when  resonantly 
excited,  would  develop  streamers  several 
feet  long. 

"As  regards  that  deplorable  accident  to 
the  blimp  in  Chicago,  of  course  a  powerful 
wireless  plant  is  capable  of  setting  up,  at  a 
few  hundred  feet  distance,  electro-motive 
forces  of  such  magnitude  that  if  there  is 
even  moderate  rise  thru  resonance,  long 
sparks  may  result.  In  Colorado  I  drew  1- 
inch  sparks  between  my  body  and  an  iron 
pipe  buried  in  the  ground  about  100  feet 
from  the  laboratory.  I  think  it  perfectly 
practicable  to  produce  an  explosion  by  wire- 
less designedly  at  a  considerable  distance 
from  a  wireles  transmitter,  and  I  look  upon 
the  accident  as  very  likely  having  been  due 
to  some  such  cause.  By  taking  proper  pre- 
cautions, however,  it  is  possible  to  entirely 
eliminate  this  danger  and  I  have  devoted 
much  thought  to  the  subject,  having  early 
recognized  the  peril  to  such  bags  filled  with 
hydrogen.  According  to  my  ideas,  the  ac- 
cident is  not  so  much  chargeable  to  the 
plant  as  to  the  neglect  of  proper  precau- 
tions on  the  aerial  vessel  itself.  Such  a 
vessel  has  a  considerable  span  and  the  guy 
wires,  gondola  and  other  metallic  parts 
constitute  a  considerable  capacity,  so  that 
an  appreciable  amount  of  energy  can  be  de- 
prived from  a  wireless  plant  at  a  great  dis- 
tance, as  it  is  well  shown  in  the  ease  with 
which  messages  are  transmitted  to,  and 
received  from,  aerial  vessels. 

"Why  do  the  naval  and  other  authorities 
allow  such  forms  of  aircraft  to  use  an  ex- 
plosive gas  like  hydrogen?  A  short  time 
ago  the  press  was  filled  with  the  wondrous 
stories  of  how  the  U.  S.  Government  ex- 
perts had  perfected  the  manufacture  of  the 
new?  and  non-inflammable  balloon  gas — 
helium,  to  such  an  extent  that  it  was  very 
cheap  and  readily  obtainable  in  quantities. 
Funny,  how  these  "new"  inventions  require 
so  long  a  time  to  reach  the  public  and  those 
who  need  them.  Helium,  extracted  from 
illuminating  gas,  is  not  new  or  wonderful 
at  all.  My  friend,  Sir  James  Dewar, 
showed  me  experiments  with  it  over  20 
years  ago." 

How  radio  waves,  even  at  distances  of 
several  miles,  can  cause  sparks  to  occur 
among  bales  of  cotton,  baled  with  wire 
hoops,  etc.,  is  shown  in  one  of  the  accom- 
panying illustrations.  The  cotton  bale  wires 
have  currents  induced  in  them  every  time  a 
radio  message  is  sent  from  the  ship  or  in 
its  vicinity.  This  induced  current  is  prac- 
tically never  strong  enough  to  heat  up  the 
wire,  but  should  one  of  these  wires  break 
and  form  a  spark  gap,  then  very  often  the 
induced  current  will  cause  a  spark  to  jump 
the  gap.  That  is  enough  to  start  a  fire. 
Where  wired  bales  are  packed  close  to- 
gether in  the  hold  of  a  steamer,  in  trains, 
or  warehouses,  here  also  radio  waves  are 
liable  to  cause  fairly  strong  electrical  oscil- 
lations to  be  set  up  by  resonance  in  adja- 
cent loops  on  the  bales,  as  the  diagram 
shows.  Result,  a  spark  occurs,  and  an- 
other fire  of  "unknown  origin"  has  started. 

M.  George  A.  Leroy,  a  French  chemist, 
in  his  municipal  laboratory  at  Rouen, 
France,  very  ably  demonstrated  that  wire- 
less waves  could  without  doubt  cause  fires 
at  a  distance.  His  apparatus  is  shown 
schematically  herewith. 

Mr.  Leroy's  apparatus  has  been  christ- 
ened by  him  the  "Igniting  Resonator."  The 
apparatus  he  used  consists  of  a  glass  bulb 
having  four  apertures ;  one  at  either  side 
and  one  at  the  top  and  bottom,  respectively. 
The  substance  to  be  tested  with  this  igniter 
resonator  can  be  placed  in  the  airtight 
glass  compartment  and  the  two  electrodes 
very  accurately  adjusted  by  micrometer 
screws  fitted  to  them.  The  transmitter 
comprises  a  spark  coil  giving  a  15-to-20- 
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BUY  THE  BEST 

The  Audion  or  V  T  Detector  lias  been 
vastly  improved  in  recent  years.  To  keep 
pace  with  this  improvement  we  have  de- 
veloped the  Amplifying  Transformer  to  a 
degree  hitherto  unapproached. 

These  Instruments  are  carefully  made  of 
the  best  materials  obtainable. 

Ratio  of  Turns  4  to  1. 

Ratio  of  Amplification  about  25  to  1  per 
step. 

Peak  Amplification  Approx.   1000  Cycles- 
Price  $10.00  Mounted.   $7.50  Unmounted. 
If  your  Dealer  cannot  Supply  you,  im- 
mediate delivery  can  be  made  direct  from 
the  factory. 

ACME   APPARATUS  CO. 

28  WINDSOR  ST.,   CAMBRIDGE,  MASS. 


\TEW  catalog  just 
of!  the  press. 
Seventy-six  pages  of 
new  apparatus  for  the 
Radio  Experimenter. 
Send  4c  for  this  com- 
plete catalog. 

Haller,  Cunningham 
Electric  Co., 

428  Market  Street, 
San  Francisco,  Cal. 


Get  Our  Prices 

on  the  Wireless  Apparatus 
you   need,  before  buying. 

We  handle  new  and  second  hand  in- 
struments on  which  we  can  save  you 
money. 

All  Second  Hand  Instruments  guaranteed  to 
be  in  perfect  working  order, 

WHAT  DO  U  NEED? 
Send  us  your  list  now 

Radio  Equipment  Co. 

630X  Washington  St.        Boston,  Mass. 


NATIONAL 

DENT A  L 

SCHOOL 

506  S.  Wabash  Ave..  Chicago,  III. 
LEARN  MECHANICAL  DENTISTRY — DEMAND  UNLIMITED 

A  paying  professional  trade:  You  will  be  a  trained  dental 
mechanic  and  receive  our  diploma  when  competent.  Stu- 
dents Riven  advantage  of  thoroughly  up  to  date  laboratory, 
and  services  of  gradiiato  Dental  Surgeons  on  practical  cases. 
No  effort  spared  to  place  graduates  advantageously.  No  age 
limit.  Day  or  Evening.  Individual  instruction.  No  educa- 
tional requirements.  No  book  or  home  study.  Easy  terms. 
Highest  references.  Especially  attractive  proposition  to  those 
who  write  at  once  for  catalog  H. 


inch  spark,  which  was  connected  with  a 
spark  gap,  glass  plate  and  tin-foil  condenser 
and  a  loop  antenna  or  spiral  comprising 
a  few  turns  of  heavy  wire,  about  2  feet  in 
diameter.  Several  yards  distant,  Mr.  Leroy 
placed  his  receiving  coil  or  igniting  reso- 
nator, which  included  a  loop  or  heavy  cop- 
per conductor  about  three  feet  in  diameter. 
The  action  on  the  device  was  similar  to 
that  of  the  Hertzian  resonator,  i.  e.,  when- 
ever the  spark  coil  or  transmitting  helix 
were  excited,  allowing  a  spark  to  jump  the 
gap,  electromagnetic  waves  were  set  up 
in  the  intervening  ether,  causing  corre- 
sponding currents  to  be  induced  or  set  up 
in  the  receiving  loop.  As  in  the  historic 
experiments  of  Hertz,  this  loop  will  gather 
sufficient  energy  from  the  etheric  waves 
to  cause  a  small  spark  to  jump  a  gap  con- 
nected across  the  terminals  of  the  loop,  as 
the  accompanying  diagram  clearly  shows. 

Mr.  Leroy  carried  out  many  different  ex- 
periments with  his  apparatus,  placing  the 
glass  spark  chamber  of  the  igniting  reso- 
nator in  a  bath  of  oil  or  vaseline,  which 
can  be  heated  when  desired  by  incandes- 
cent lamps,  etc. 

One  of  the  most  interesting  experiments 
carried  out  by  Mr.  Leroy  was  that  with 
miniature  bales  of  cotton,  which  were  en- 
closed in  jute  wrappers  and  provided  with 
iron  wire  bands,  in  the  way  cotton  is  usu- 
ally packed  for  shipment.  "Spontaneous 
combustions  in  cotton  warehouses  and  in 
shipholds  loaded  with  cotton  or  similar 
material,  are  not  always  what  they  seem," 
says  Mr.  Leroy,  in  describing  his  experi- 
ments and  results  with  the  radio  igniter. 
One  of  the  hoops  encircling  the  bale  of  raw 
cotton  may  break  or  become  loose  under 
the  action  of  shock  or  from  some  other 
cause,  and  the  gap  created  by  the  breaking 
of  the  wire,  forms  a  miniature  Hertzian 
resonator.  When  a  wireless  station  situ- 
ated in  the  immediate  vicinity,  or  perhaps 
at  some  quite  distant  point,  starts  in  to 
transmit  (and  the  more  powerful  the  sta- 
tion the  more  pronounced  the  effect  and 
danger  from  fire  of  course),  currents  will 
be  induced  in  the  iron  wire  around  the 
bales  or  other  packages,  and  sparks  may 
pass  between  the  various  metal  members. 
Especially  will  they  be  inclined  to  jump 
small  gaps  in  the  wire  which  occur  in  the 
immediate  loop.  We  may  say  right  here, 
that  to  a  layman  all  of  this  phenomena 
may  seem  somewhat  far-fetched,  and  not 
within  the  realm  of  everyday  possibilities, 
but  anyone  who  has  experimented  with 
high  frequency  currents,  as  generated  from 
even  a  small  size  oscillator,  will  at  once 
be  convinced  that  these  effects  can  and  do 
take  place  under  most  unbelievable  condi- 
tions. Of  course,  one  objection  that  the 
average  electrical  and  radio  reader  will 
probably  think  of,  is  that  if  the  cotton 
bales,  et  cetera,  are  placed  in  a  steel  vessel, 
that  this  metallic  hull  will  act  as  a  screen, 
and  that  the  bales  will  not  have  any  current 
induced  in  their  wire  loops,  but  while  this 
may  be  partially  so,  in  some  cases  it  is  not 
always  so  by  any  means ;  especially  when 
the  home  transmitting  station,  such  as  on 
ship-board,  starts  in  operating.  In  this 
case,  the  steel  hull  of  the  boat  is  charged 
whenever  the  transmitting  key  is  deprest. 

The  secret,  if  so  we  may  call  it,  of  the 
production  of  inflammatory  sparks  or  dis- 
charges in  metallic  bodies  such  as  here  de- 
scribed, lies  in  the  phenomena  known  as 
"resonance."  This  means  that  the  nearer 
the  metallic  members  come  in  tune  with 
the  radio  waves,  the  more  pronounced  the 
induction  effects  produced  in  any  instance. 
It  is  of  course  readily  conceivable  that  a 
cargo  of  cotton  bales  presents  many  pe- 
culiar conditions  of  resonance,  due  to  the 
varying  capacities  and  inductances  of  the 
various  loops.  In  fact,  so  obvious  and  pos- 
sible is  this  condition,  that  a  wooden  vessel 
carrying  bales  of  cotton  or  other  material 
having  wire  or  metal  members  to  hold 
them,  and  providing  she  is  fitted  with  a 


MATHEMATICIANS 

Engineers,  Astronomers, 
Surveyors,   Scientists — 


The  Mathematical  Multiplex  contains  the  characters 
and  signs  used  for  writing  in  higher  and  lower  math- 
ematics, anil  for  engineering,  mechanics,  etc. ,  as  well 
as  typo  for  all  the  ordinary  work  that  can  be  done  on 
any  typewriter. 

Write  for  special  Folder  showing  scientific  type-sets. 

"Just  Turn  the  Knob" 

on  t*>~ 
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"Many  Typewriters  In  One" 

— and  you  have  a 

Different  Style  of  Type 


A  few  Samples  of  Multiplex  Type: 
Types  for  all  purpoaes 
and  for  all  languages 
Spacing  to  suit  size  «f  type 

Perfect  alignment 
All  on  one  MULTIPLEX 

Over  365 

Different  Type -Sets 

Including  AH  Languages,  to  Select  From 
Any  one  of  which  may  be  substituted  in  a  few 
seconds  :  "Just^Turn  the  Knob  " 

The  Multiplex  does  all  that  any  other  type- 
writer will  do,  and  many  other  things  that 
no  other  typewriter  can  do. 

The  six  samples  of  the  Multiplex  type  repro- 
duced above,  show  how  you  can  make  your 
writing  TALK — a  revelation  in  typewriterdom  ! 

This  marvelous  INSTANTLY  interchange- 
able-type feature  is  only  one  of  the  many 
reasons  why  these,  and  thousands  of  other 
prominent  men  and  women  in  all  walks  of 
life,  and  in  all  four  corners  of  the  globe, 
prefer  and  personally  use  the  Multiplex: 

President  Wilson 

Queen  Alexandria  of  England 

King  and  Crown  Prince  of  Sweden 
Caliph   of  Morocco 

King  and  Queen  of  Norway 
William  Dean  Howells    Cardinal  Merry  del  Val 

Bertha  M.   Clay  Sir  Janus  Matthew  Barrie 

John  Kendrick  Bangs        Walt  Mason.  Poet 
Leigh  Mitchell  Hodges         Wallace  Irwin 
Prof.  L.  A.  Loiseaux  Etc.,  Etc 

Mail  the  Coupon  for  FREE  BOOKLET 

It  will  show  you  how,  with  the  Multiplex,  you  can 
put  the  force  of  emphasis  into  your  typed  matter — how 
you  can  drive  home  with  strength  of  accent  the  full- 
ness of  your  argument — how  you  can  write  with  the 
same  convincing  force  that  you  use  in  speaking — an 
exclusive  feature  of  the  Multiplex. 

We  will  also  send  our  pamphlet,  "The  President  and 
His  Typewriter." 
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For  Traveling  —  for 
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special  folder. 
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YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a  large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

H.p.ro^iiioo'ifl 

110  or  220  volt.,  A.  C.  ▼  \  W  >»V 
60  cycle,  single  phase,      a  W  r  m 

1750  r.  p.m.  %*mm 

L  MOTORS  COMPLETE  AS  CUT 

/4  m 


Battery  Charging 
Outfits 

For  use  on  110  volt,  A.  C. 
cycle,  single  phase  current  only. 
80  natts,  8  volts,  (tt>  A  Q  r-r\ 
10  amperes  .  »J)4rO,OU 
U0  watts,  SO  volts,  0  S  Q  -„ 

5  amperes  .  JJ>OC3 
150  watts,  15  volts,  ([,/' Q  -n 
10  amperes  .  JJ)DO-a" 

800  lO0,:Smpe°rlfS'$94-5t> 

All  outfits  complete  with  switch- 
board as  cut  shown. 


PI  10  volts 
•  A.  C,  60 
ycle, single  phase 
750  R.  P.  M. 


Mail  $5.00  cash  or 
Money  Order.  We 
send  C.  O.  D. 
subject  to  full  ex- 
amination 
MONEY  BACK 
GUARANTEE 


WASHING  MACHINE  MOTOR 


Suilable  (orop«r-  • 
aUnc  Small  Com-' 
pressors,   Corfee  \ 
Grinders,  Bo'lle 
Washer,.  L 
Drill  Pksk 


WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

US.  POLYPHASE  MOTORS      Ui<iii      avavia  "°°"0  REPULSION  MOTORS  IK? 

60  cycli 


60  cyd*.  2  or  3  pb*«< 

1  H.  P.  $59.50 

2  H.  P.  $72.60 


CompLI*.  pull.y  and  b.», 

3  H.  P.  $  84  50 
6  H.  P.  $102.50 


NEW  MOTORS 


BPM. 

.  slnslo  pK«0o     CorbplM*  wllb  pulley. 

V2Hp.$44-50  1  Hp.  $67 50 


MANUFACTURERS'  DISTKIUUTER 

CHAS.  H.  JOHNSTON      -      West  End      -       PITTSBURGH,  PA. 


Manufacturers  and   Distributors  of 
HIGH  GRADE 

Amateur 
Wireless  Apparatus 

Send  Stamp  jor  Catalog  40E 

J.  H.  Bunnell  &  Company 

32  Park  Place 
New  York  City,  New  York 


RAXJkU 


TElr 
BAVK.  BAY 
5164 


6H1  Boylstors.  5t 
Boston    —  Mass. 


RADIO — Splendid  opportu- 
nities now  in  the  Merchant 
Marine  for  Wireless  Opera- 
tors. Big  salaries !  New 
Schedule:  Junior  operators, 
$100  per  month;  Chief  op- 
erators, $125;  food  and 
quarters  besides.  Equiva- 
lent ashore  from  $40  to  $50 
a  week.  Graduates  in  all 
parts  of  the  world  as  In- 
spectors,   Instructors,  En- 


gineers,  Operators,  etc. 
The  oldest,   largest  and   best  equipped   radio   school  in  New  England.     Recommended  by 
Marconi  and  Government  officials.  DAY  AND  EVENING  CLASSES.  START  ANY  MONDAY. 


The  Eastern"  is  a  Large  Achromatic  Telescope 


WHAT 


VDUWANT 


MADE  UPON  NEW 
SCIENTIFIC  PRINCIPLES. 

Positively  such  a  good  Telescope  was  never 
sold  loi  this  price  before.  Eastern  Telescopes 
farm    ■»  ,.u  uumi  h  ■'  '«  '—  m  ■  ■   are  made  by  one  of  <ne i  largest  manufacturers 

On  nnrtcn  of  leitscopes  in  America;  we  control  enure 

production;  measure  clo«ed  9  inchss  and  open  over  3  feet  In  4  sections.  Tney  are  nicely  brass  bound,  with 
scientifically  ground  iense=.  Guaranteed  by  the  maker.  Every  sojourner  in  me  country  or  at  tlte  seaside 
resnns  should  cousinly  secure  one  of  tliese  instruments,  and  no  farmer  should  he  "  knout  one.  The  scenery 
ju-t  now  is  beautiful,  a  Telescope  will  aid  you  in  Inking  views.  Ohjecisare  brnugnt to  view  with  astonishing 
clearness.  Sent  by  mail  or  express,  safely  packed,  prepaid,  for  only  99  cents.  Our  new  Catalogue  of  Watches, 
etc.,  sent  wiiii  envli  order.  Thi-  is  a  grand  offer  and  you  should  not  miss  it.  We  warrant  each  telescope  just 
a*  renresen'ed  or  money  refunded.  Send  99  cents  by  Registered  Leiter,  Post  Office  Money  Order,  Express  Money 
Order,  or  I'.ank  Draft  payable  to  our  order,  or  your  newsdealer  or  siore-keeptr  will  order  one  for  you.  Whether 
cou=umer  or  o>  alet.  send  cash  with  orrter.   To  dealers  6  for  Four  Dollars. 

EASTERN  NOVELTY  CO.,  67,  177  E.  93d  STREET,  NEW  YORK  

SMOKE    IT   BEFORE   YOU   PAY   FOR  IT 

Order  on  your  Business  Stationery 

To  introduce  this  new  and  better  wav  to  make  a  pipe  we  make  this  extraordinary  offer,  we  will  let 
you  smoke  this  pipe  before  you  pay  for  it.    More  than  10,000  BANKERS  HAVE  BOUGHT  BY  MAIL. 

Genuine  French  Briar,  solid  Vulcanite  mouth  piece.  Its  simple  construction  makes  cleaning  easy. 
Try  it.  If  it  is  not  satisfactory  you  may  return  it.  Price  $1.50.  Straight  or  Bent  Models.  You 
breathe,  not  pull  through  this  excellent  pipe  and  we  guarantee  satisfaction. 

THE  CALUMET  CO. 

CINCINNATI,  OHIO 
(Mail  Sales  Division  Dept.  A) 


wireless  station  of  even  a  few  kilowatts, 
that  the  Editors  would  prefer  to  stay  on 
land  than  go  to  sea  on  such  a  ship. 

One  of  the  accompanying  photographs 
shows  how  a  great  multitude  of  close  oscil- 
latory circuits  are  provided  unwittingly  in 
all-framed  or  rigid  gas  airships,  and  even 
in  the  non-rigid  gas  airships  there  is  usu- 
ally a  sufficient  amount  of  metal  present  in 
the  gondola,  wires  and  other  fittings  to 
form  one  or  more  resonant  circuits,  which 
may  cause  a  spark  at  an  imperfect  joint 
or  other  gap.  It  should  be  remembered, 
as  laboratory  tests  have  demonstrated  be- 
yond cavil,  that  it  is  not  necessary  to  have 
a  metal  wire  coil  in  spiral  form  in  order  to 
have  powerful  currents  induced  of  suffi- 
cient strength  to  cause  a  spark  to  jump 
from  it ;  a  straight  metallic  wire,  bar  or 
even  tools,  lying  within  a  few  yards  of  a 
small  high  frequency  coil,  will  pick  up 
sufficient  energy  to  cause  sparks  to  jump 
from  them,  and  they  will  sometimes  glow 
with  a  vivid  brush  discharge  when  viewed 
in  a  darkened  room. 


NATIONAL  INSTITUTE  OF  IN- 
VENTORS. 

The  installation  of  the  officers  of  the 
National  Institute  of  Inventors,  118  Ful- 
ton Street,  New  York  City,  N.  Y.,  was 
held  at  the  Broadway  Central  Hotel  re- 
cently, in  the  presence  of  1,000  guests  and 
members.  After  a  very  fine  entertainment 
in  which  the  well-known  coloratura-soprano, 
Miss  Edna  Blanche  Showalter,  had  ren- 
dered selections,  and  Miss  Cecelia  Born- 
stein  executed  in  remarkable  fashion  her 
salome  dance,  the  newly  elected  officers 
were  installed. 

Addresses  were  given  by  Prof.  Chandler, 
a  chemist  of  international  reputation  and 
patent  expert ;  Joseph  H.  Choate,  Jr.,  who 
spoke  of  the  founding  of  the  Chemical 
Foundation,  Inc.,  to  which  foundation  all 
the  German  chemical  patents  had  been 
turned  over  by  former  Alien  Custodian, 
Attorney-General  Palmer,  and  an  address 
was  made  by  Thomas  Howard,  executive 
chairman  of  the  institute,  on  the  severance 
and  dissociation  of  the  patent  office  from 
the  Department  of  the  Interior,  and  the 
establishing  of  a  Court  of  Appeals  to  pass 
upon  patent  litigation,  He  was  presented 
with  a  medal  for  faithful  services.  Refresh- 
ments were  served  and  the  guests  danced 
until  the  wee  hours  of  the  morning. 

The  newly  elected  officers,  to  serve  until 
1920,  were  L.  J.  Wing,  President,  pioneer 
inventor  of  exhaust  fans ;  Carl  Schonert, 
manufacturer  of  automobile  accessories,  of 
Newark,  First  Vice-President ;  Robert  C. 
Lafferty,  architect.  New  York  City,  Second 
Vice-President;  George  Julian  Houtain, 
attorney  at  law,  of  44  Court  Street,  Brook- 
lyn, Third  Vice-President;  Milton  F.  Wil- 
liams, manufacturer  of  pulverizers,  St. 
Louis,  Mo.,  Fifth  Vice-President ;  W.  H. 
Kennedy,  Recording  Secretary;  Nathan 
Langer.  Treasurer ;  Paul  Revere  Fay,  one 
of  the  fighting  Sixty-ninth,  Executive  Sec- 
retary, and  R.  Nerenstone,  Assistant  Execu- 
tive Secretary. 

On  the  Board  of  Governors  to  serve 
for  five  years  were  elected :  David  Moss, 
New  York  City;  L.  Kenner,  New  Orleans; 
Julius  Glantz,  New  York  City;  Michael 
Quinane,  Paterson,  N.  J.;  J.  M.  Harding, 
New  York  City. 


AND  WOMAN  IS  LUCKY  TO  MAKE 
ONE  MATCH. 

One  of  our  newspaper  friends — the  Ok- 
lahoma City  Times— quotes  us  as  follows : 

"The  Electrical  Experimenter  tells  us 
that  a  man  contains  phosphorous  enough 
to  make  800,000  matches,  and  it  might  be 
added  that  a  woman  does  well  to  make 
even  one." — (Yes,  very  well,  we'll  say  she 
does!  With  shoes  at  $25.00  a  throw, 
dresses  at  $100.00  a  piece,  and  food — Ach ! 
Hoover — the  needle ! !  The  thought  of 
H.  C.  L.  to-day  gives  us  a  fever  of  114° 
in  the  shade. — Ed.) 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Federal  Audio  Frequency 
Transformer 


The  only  Trans- 
former specially 
designed  for  Mar- 
oon! and  similar 
three  -  member  in- 
tei»ial  Vacuum 
Tubes  approved  by 
leading  experts. 

No.  226-W 
Type  A 

PRICE 
$7.10  Each 


Write  for  Bulletin  No.  \02-W. 

Federal  Telephone  &  Telegraph  Co. 

Buffalo,  N.  Y. 

Distributors  for  Marconi  Vacuum  Tubes 


Common  Battery 
Wall  Telephone 


Complete  wall  telephone  exactly 
like  cut.  Telephone  companies  all 
over  the  country  use  instruments  of 
this  type,  Each  phone  contains 
a  1000  Ohm  ringer,  an  induction 
coil,  a  switchhook.  a  receiver  with 
hard  rubber  shell,  latest  type 
transmitter,  and  a  condenser  or 
resistance  coil.  Can  be  used  as 
an  extension  in  conjunction  with 
your  present  telephone.  We  have 
a  few  which  we  are  closing  out  at 
about  one-third  of  regular  price 

at   $4.50  each 

with  1600  Ohm  ringer   same  as 

above   $4.75  each 

Send  5c  in  stamps  for  our  big 
illustrated      catalogue  showing 
scores  of  bargains  in  apparatus 
of  interest  to  Electrical  Experimenters. 

ELECTRICAL  SPECIALTY  COMPANY 

Dept.  E,  128  So.  Eleventh  St., 
Dept.  E,  48-50  So.  Front  Street. 


Philadelphia.  Pa. 
Columbus,  Ohio 


tfoiisolibateb 
matrio  Call  Jioofe 

JSift  SM*  pltnttf  Btrrrinnj  of  ttje  &pa 

No  Radio  Station  Can  properly  operate  without 
a  Call  Book.  The  Consolidated  Radio  Call  Book 
is  the  only  complete  book  of  its  kind  on  the 
market  today.    Price  ONE  DOLLAR  postpaid. 

Consolidated 
Radio  Call  Book  Co.,  Inc. 

Dept.  "B".    41  Park  Row.    New  York,  N.  Y. 

Only  450  copies  left  so  ACT  NOW 


AMERICAN  ELECTRO  TECHNICAL  APPL.  CO. 

235  Fulton  Street,  N.  Y.  City  Tel.  Cort.  3153 

BATTERIES— SPECIAL  TYPE  FOR  AUD10NS 

Detectors.  Condensers.  Variom- 
eters, Loose  Couplers,  Tuners, 
Bakelite,  Brandes  Head  Sets, 
Army  Head  Bands,  Binding 
Posts,  Knobs,  Levers,  Sliders, 
Contact  Points,  Switch  Knobs, 
etc.  De  Forest's  High-Class 
Mfg.  Radio  Parts  on  hand. 
Our  Catalog  ready  Sept.  1st — send  10c  for  it. 


SUPERLATIVE 
RADIO  EQUIPMENT 

THE  BEST  KEY  IN  THE 
COUNTRY 
10  Amp.  $7.75 — 20  Amp.  J8.25 
A  three  cent  stamp  will  bring 
bulletins  of  this  and  other  higher 
grade  apparatus. 

The  Radio  Engineering  Company 

22  St.  Paul  St.  BALTIMORE,  MD. 


Universal  Radio  System 

Up  to  the  minute  radio  apparatus  for  pro- 
gressive users  who  can  recognize  quality. 
Send  stamp  for  catalogue. 

Universal  Radio  Mfg.  Corp. 

Dept.  W  Elmira,  N.  Y. 


Dsqp  eiriuHn  e  nt  a  1 

By  Samuel  D.  Cohen 

(Continued  from  page  579) 


ing  oil  just  above  the  work.  A  small  brass 
pipe  is  soldered  into  the  bottom  of  the  can 
and  leads  down  to  a  point  just  above  the 
tap.  By  fitting  a  small  valve  or  stopcock 
to  the  bottom  of  the  brass  pipe  the  amount 
of  oil  fed  onto  the  tap  may  be  regulated  to 
any  degree  desired.  In  threading  holes  in 
this  manner  in  the  lathe,  the  tap  is  very 
easily  backed  out  by  reversing  the  shift 
lever  on  the  lathe  or  counter-shaft,  so  as 
to  reverse  the  direction  of  the  chuck,  when 
the  threaded  object  will  unwind  itself  from 
the  tap.  In  performing  this  reverse  opera- 
tion to  remove  the  tap,  the  tail-stock  should 
of  course  be  backed  away  from  the  tap  so 
that  no  pressure  whatever  is  on  the  tap  or 
otherwise  the  thread  may  be  ruined,  due 
to  the  tap  being  jammed  into  the  threads. 

Holes  often  have  to  be  tapt  in  very  in- 
accessible locations  and  for  such  work  a 
machinist  usually  provides  himself  with  a 
long  tap  wrench.  In  fact  a  very  good  stunt 
for  this  work  is  to  arrange  a  standard  tap 
wrench,  so  as  to  fit  several  different  lengths 
of  threaded  extension  rods,  and  in  this 
way  such  out-of-the-way  holes  can  readily 
be  threaded.  (To  be  continued.) 


Big  Money  for  Boys! 
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Size 

Tap 

per 
In. 
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Drill 

%2" 

48 



No.  50 

19/32" 

12 

31/64" 

V32" 

52 

No.  50 

19/32" 

14 

H" 

%2" 

54 

No.  49 

Vs" 

10 

31/64" 

56 
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11 

lA" 

5W 

60 

No.  48 
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32 

No.  50 

21/32" 

10 
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7/64" 

36 
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Learn 

ELEC 


ITY 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  timecan  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  lineof  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  helpyeu.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  aDd  it  will  bring 
you  information  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let  it  slip  by. 
Mark  and  mail  this  coupon  now. 

" ™  —  —  —  —TE*R    OUT    HERE—  —      — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6205,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  before  which  I  mark  X. 

3  ELECTRICAL  ENGINEER 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
3  Electric  Machine  Designer 

Telegraph  Expert 
 Practical  Telephony 

B MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Z]  Ship  Draftsman 

Machine  Shop  Practice 

□  Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 

 Surveying  and  Mapping 

□  MINE  EOREM'N  OR ENG'R 

□  ARCHITECT 
^2  Architectural  Draftsman 
J  PLUMBING  AND  HEATING 

□  Sheet  Metal  Worker 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
 Window  Trimmer 

□  Show  Card  Writer 

O  Outdoor  Sign  Painter 

RAILROADER 
_  ILLUSTRATOR 

□  DESIGNER 

□  BOOKKEEPER 

□  Stenographer  and  Trplit 

□  Cert.  Pub.  Accountant 

□  Traffic  Management 

□  Commercial  Law 

□  GOOD  ENGLISH 

□  STATIONARY  ENGINEER 

□  CIVIL  SERVICE 

C  Railway  Mail  Clerk 

□  Textile  Overseer  or  Sapt. 

□  AGRICULTURE 

C  Navigator  Spanish 
C  PoaltrjRalslne  |Q  French 

□  Antomobiles      !□  Italian 
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Look!  Wireless  Experimenters,  Look! 

We  have  received  a  shipment  of  5,0  0  0 
U.  S.  Army  Standard  Signal  Corps  B 
Batteries  for  Vacuum  Tubes.  Type  BA- 
2,  22.5  Volts  at  60c  each.  Shipping 
weight  1  lb.  45  Volt  30  Cell  B,  Bat- 
teries worth  $6.00  at  $3.50  postpaid. 
Also  1.000  Red  Seal  Batteries  at  4 
for$l.35.  Shippinew.  ieht  8  lbs.  Aerial  Wire 
enmpev  n^ed  of  copper  and  iron  at  2  lbs.  for 
65c  (200  f t.  to  2  lbs.) .  Shipping  weight  3  lbs. 
Mazda  C  2  Blue  Daylight  Lamps.  150  Watts. 
Nitrogen,  atSl.GS  postpaid.  Add  enough  for 
postage  and  3c  for  insurance. 

The  H.  S.  Wireless  Co.     164  Ross  St.,  Brooklyn,  N.  Y. 

Also  see  Classified  ads.  for  other  articles  we  sell 


HOW 

would  you  like  to  have 
this  ghastly  warning 
hanging  in  your  room?  It 
will  make  your  station 
or  den  look  big  and  com- 
mand respect.  It  is  the 
neatest  sign  made.  Print- 
ed in  bright  red  with  big 
bold  letters  on  stiff  cardboard  7%"  x  1 W.  Price  20c,  3 
for  5flc,  DOstDaid  anywhere.  r>on't.  miss  this  opportunity, 
LEONARD  BECK,   Depl.  10,    102  Meridilh  A?enue,  Anerne,  N.  X. 
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1  The  great  est  future  for  youWes  in  \ 

I  CHIROPRACTIC  | 

|  It  is  as  a  Doctor  of  Chiropractic  j 
|  that  you  have  the  greatest  oppor-  j 
|  tunity  of  rising  to  a  pre-eminent  I 
1  position  in  the  struggle  for  eco-  I 
|  nomic  security.  No  other  profes-  1 
1  sion  of  the  day  offers  such  unlim-  1 
|  ited  promise.  And  no  other  is  as  1 
|  pregnant  with  possibilities  for  the  I 
1  suffering  as  well  as  for  the  prac-  j 
|  titioners.  It  is  the  nearest  ap-  I 
1  proach  to  exact  science  that  the  I 
|  art  of  healing  has  made. 
1  Become  a  Doctor  of  Chiropractic,  | 
[  and  know  what  it  is  to  be  success-  | 
j  ful  in  alleviating  human  suffering,  I 
[  and  in  establishing  yourself  in  a  | 
I  position  of  financial  prosperity.  | 

I  Class  Forming  This  Month 

\  Write  for  "Booklet  X."  Information  gladly  \ 
\      furnished  regarding  oar  co-educational  f 
day  and  evening  courses. 

\  New YorkCollegeof Chiropractic  I 

\  1414-16  Broadway  New  York,  N.  Y.  | 

Phone  Bryant  6956-6957 

AN EASY  WAY  TO 
MAKE  MONEY 

on  a  small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  "I  made  $60.00  the  first 
day."  Others  average  $200  to  $500  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.   No  experience  needed.   We  teach  you. 


Tire  Repair  Outfit 


Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturers 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

2239  Fourth  St.      Waupun,  Wisconsin 


leapeshWaytoGo 
^-~4Sah  a  Bicycle 

That  is  why  in  many  European 
countries  one  in  every  six  persons 
rides  a  bicycle.   All  armies  use  them 
by  thousands.  It  is  the  workman's 
street  car,  with  the  cost  of  the 
rides  saved.    A  complete  out- 
door gymnasium  that  keeps 
"  you  fit  in  mind  and  muscle.  The 
Mead  Cycle  Company  special 

Factory  to  Rider 

Sales  Plan  saves  you  glO  to 
$25  on  the  Ranger  model 
you  select;  your  choice  from 
44  styles,  colors  and  sizes. 
30  Days  Free  Trial  and 
Mead  pays  t!ie  Freight. 
TSRHQ  Parts,  Repairs. 
I  IIHUO  at  half  usual  price, 
Don't  buy  until  you  gret  our 
Free  Catalog  describing 
all  the  wonderful  new  offers, 
liberal  terms  and  low  prices. 
Write  a  postal  now  to— 

CYCLE  COMPANY 

DEr^T.Hiov  CHICAGO 

A  WATCH  takes  marvelous  photos,  also  other  valuable 
^^CAMERft  presents,  watches,  air  rifles,  moving  pic- 
ture machines,  talking  machines,  telescopes, 
typewriters,  given  absolutely  free  for  sell- 
ing our  art  and  religious  pictures  at  10c. 
Cord  for  25,  when  sold  send  money  and 
<vttJ.,f/  receive   pre ir. Sum. 

§  eifij  SPENCER  PUB.  CO..  Dept.  301,  Chicago 

Learn  Watchwork,  Jewelrywork  and 

Fnoravino"  A  fine  trade  commanding  a  good  sal- 
Cillgr aVIIlg  arVi  your  services  are  always 

in  demand.  Address  HOROLOGICAL  Department, 
Bradley  Institute,  Peoria,  111.,  for  our  latest  catalog. 


EASY  - 
PAYMENTS 

9  months  to  pay  if  1 
desired— at  a  small  1 
advan-e  cTcr  our 
special  ca.  j  prices. 

MEAD 
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fair,  not  to  be  compared  with  our  passen- 
ger carrying  types  of  lighter-than-air  air- 
craft, which  incorporate  the  important 
factor  of  having  a  "dead  load"  (crew,  en- 
gines, fuel,  etc.)  ;  this  takes  a  very  large 
proportion  of  the  total  lifting  effort  ex- 
erted by  the  balloon  envelope.  In  the 
testing  balloon  the  ratio  of  "dead  lift"  to 
the  weight  of  the  balloon  itself  is  very 
much  less,  and  if  some  of  the  gas  originally 
put  into  the  bag  has  to  be  dissipated  by  an 
automatic  valve,  to  keep  the  balloon  from 
bursting,  there  will  still  be  sufficient  gas 
left  in  descending  to  lower  levels  to  sus- 
tain the  recording  instruments  carried,  ow- 
ing to  two  reasons,  viz. :  the  greater  free 
expansibility  of  the  small,  simple  balloon 
of  this  type,  whose  diameter  may  have  in- 
creased at  the  higher  altitudes  to  four  or 
five  times  its  normal  inflated  diameter  at 
sea  level ;  and  again  due  to  the  low  ratio 
of  the  "dead  weight"  to  the  balloon  weight 
proper. 

High  Altitude  Airplanes 

When  it  comes  to  operating  airplanes  at 
high  altitudes  several  factors  confront  us. 
Some  of  these  factors  we  have  already 
mentioned  in  the  foregoing  text — such  as 
increasing  the  wing-spread  and  the  total 
exposed  area  of  the  wings ;  improving  the 
thrust  of  the  propellers  by  lengthening 
them  and  possibly  increasing  their  speed ; 
utilizing  air-compressors  for  the  pilot's 
cab  and  carburetor  systems  of  the  engines ; 
using  "vacuum  bottle"  cabs  for  the  crew, 
etc.  Variable  pitch  propellers  are  being 
strongly  advocated  by  altitude  fliers  now- 
adays, including  Major  Schroeder.  These 
would  seem  to  improve  the  climbing  and 
propelling  efficiency. 

As  Mr.  Harry  E.  Dey  has  pointed  out, 
the  reduction  in  the  weight  of  the  air 
falls  off  as  we  go  up  in  the  atmosphere ; 
at  say  3l/2  miles  altitude  the  weight  of  the 
air  is  about  one-half  that  at  sea  level,  and 
the  resistance  has  reduced  to  approximately 
one-half  also.  The  airplane  at  this  level 
should  therefore,  as  Mr.  Dey  also  believes 
and  states,  be  accelerated  to  double  its  sea 
level  velocity,  which  let  us  consider  as  hav- 
ing been  200  miles  per  hour.  Here  then 
the  plane  should  travel  at  400  miles  an 
hour.  Some  one  objects,  however,  that 
altho  this  may  be  quite  true,  the  supporting 
power  of  the  air  has  fallen  to  about  one- 
half.  True ;  it  has  decreased  one-half  for 
the  former  200-mile-per-hour  speed,  but 
this  loss  has  been  neutralized  by  the  in- 
creased velocity,  400  M.P.H.,  with  the  re- 
sult that  the  net  buoyancy  is  the  same  as 
formerly. 

Reasoning  on  this  basis  of  reduced  weight 
and  less  air  resistance  at  the  higher  alti- 
tudes, it  becomes  possible  to  attain  some 
real  hair-raising  speeds  in  an  airplane.  For 
example,  if  we  consider  the  weight  of 
the  air  at  eight  miles  altitude  to  be  but 
(approximately,  to  simplify  matters)  one- 
fifth  of  that  at  sea  level,  then  the  speed 
which  an  airplane  attaining  200  M.P.H.  at 
sea  level,  would  attain  at  this  altitude 
(about  42,000  feet)  figures  to  the  astound- 
ing velocity  of  1,000  miles  per  hour.  Ac- 
cording to  this  method  of  reasoning,  as 
followed  by  Mr.  Dey,  Europe  is  only  a 
stone's  throw  away  from  us,  and  we  can 
call  up  Cousin  John  or  Aunt  Kate  in  Lon- 
don and  tell  them  to  hustle  over  for  Sun- 
day dinner.  They'll  be  with  you  in  your 
New  York  city  apartment  and  raving  over 
your  wife's  salad,  just  three  hours  later! 
1,000  M.P.H.  divided  into  3,000  miles=3; 
simple,  ain't  it?  Gad,  tho,  this  is  awful; 
our  wife's  folks  will  all  be  with  us  every 
week-end  !  Get  that ! ! !  You  know  there's 
such  a  thing  as  "too  much  speed."  What?! 


Q.  S.  T. 

"All  men  having  com- 
mercial licenses  should 
report  for  jobs  at  once." 

Big  shortage  of  operators ! 

Every  student  completing 
the  course  has  qualified  him- 
self to  fill  a  position  paying 
$85-$130  per  month  and  keep. 
Short,  thoro  course  —  excel- 
lent laboratory. 
Dormitory  —  swimming  pool. 

Call  or  write  for  illustrated  booklet. 

Y.M.C.A. 

RADIO  SCHOOL 
NEW     YORK  CITY 


Manhattan  Branch:        Brooklyn  Branch: 

154  East  86th  St.  Marcy  Ave.  Near  B'way 
Tel.  Lenox  6051         Tel.  W'msburg  3800 


SLIGHTLY  USED 
STANDARD  MAKE 

Size    NewTube  Price 


TIRES 


30x3 
Mx3y2 
31x3% 

31x4 
32x4 
34x4 

34x4%..  2.85 


$1.85.  .$  4.50 


2.00. 

5  00 

5.50 

2.25'. 

6.O0 

2.75. 

6.50 

2  40. 

7.50 

2.70. 

8  50 

2.85. 

10.00 

Size  NewTube  Price 
35x4%. .$3.00. .$10.25 
36x4y2..  3.50..  10.50 
35x5  ..  3.75.. 
36x5 

37x5    ..  4.00.. 


11.00 
11.50 
12.00 


Special — Brand  New 

32x3%,   Cord.. $12.25 


Order  now.    Shipment  made  the  same  day. 
$1  deposit  required  with  each  tire  order, 
balance   C.   O.   D.,   subject  to   your  examination. 
Specify  whether  you  desire  to  have  clincher  or 
straight  side  tire. 

Special  cash  discount  of  5  per  cent  if  full  amount 

accompanies  order. 

CENTRAL  TIRE  &  VULCANIZING  CO., 

2309  S.  STATE  ST.,      Dept.  E.  E.  CHICAGO 


Vz  Price  $2.5p 

SEND  NO  MONEY 

.  IF  You  Can  Tell  it  From  a 

GENUINE  DIAMONDS  j, ti, c 


To  prove  thatocr  blue-white  MEXICAN  DIAMOND  closely 
resembles  the  finest  genuine  South  African  Diamond  (cost- 
ingBO  times  as  ranch),  with  same  DAZZLING  RAINBOW- 
FIRE,  (Guaranteed  20  yrs.)  wewHl  send  this  Ladies  Solitaire 
Ring  with  one  carat  gem,  (Catalo"x:e  price  J4.98)  for  Hall 
Price  to  Introduce,  $2.60,  plus  War  Tax  13c.  Same  thing 
but  Gents.  Heavy  Tooth  Belcher  Ring,  (Cataloge  price  $6.26) 
for  $3.10,  plus  WarTax  15c.  Mounting  areour  finestl?  karat 

fold  rilled.  Mexican  Diamonds  are  GUAHANTEED  FOR  20 
EARS.  SEND  NO  MONEY.  Just  mail  postcard  or  this  ad., 
state  size  and  we  w'll  mail  at  once  C.  O.  D.  If  not  fully 
pleased,  return  in  2  days  for  MONEY  BACK,  less  handling 
charges.  Act  quick;  offer  limited;  only  one  to  a  customer. 
Write  for  FREE  Catalog.  AGENTS  WANTED. 

MEXICAN  DIAMOND  IMPORTING  CO. 
Dept.  F-l  Las  Cruces,  N.  Mex. 

(Exclusive  controllers  Mexican  Diamonds) 


HB  BATTERY  CHARGING 
PAYS  BIG  PROFITS 


Get  Bio  Profits  This  Fall.    $100  to  $200  CLEAR 

E«ery  Month.  ,  , ,  _  . ' 

Fall  brings  big  demand  for  reliable  HE  Battery 
service     Get  your  HB  500  watt  Charger  NOW. 
Recharges  1  to  8  6-volt  batteries.     Cost  10c  to 
15c  each,  customer  pays  75c  to  $1.50.    No  repairs, 
no  burn  outs  or  expensive  renewals — steady,  re- 
liab'e  service     Easy  to  install  and  operate,  no 
mechanical   knowledge  required. 
Small  Cash  Payment  Puts  This 
Money-Maker  In  Your  Shop. 
Balance  on  easy  monthly  terms. 
Profits  easily  carry  payments. 
Absolute  Money-Back  Guarantee 

Start  NOW  to  build  your  own ,  h~ 
manent,  profitable  boslness.  We  . 
VOn.   Tear  out  this  ad  and  mail 
DAY  for  information. 

HOBART  BROTHERS  COMPANY' 
Box  101E  Troy,  Ohio 

Successful  Mfrs.  Since  189S 
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And  think  of  inviting  your  Aunt  Kate  or 
Cousin  Myra,  from  London  to  make  the 
aerial  trip  over  the  pond  in  three  hours ! 
Did  you  think  of  the  catastrophe  that 
might  await  you?!  No?  Well,  listen  Les- 
ter: your  aunt,  and  the  rest  of  the  family 
tree  hailing  from  "dear  ol'  Lunnun"  would 
be  eating  your  "dinner"  at  their  "supper 
time,"  and  the  Sunday  visitor  from  Lon- 
don! Can  you  imagine  him  arriving  on 
the  morning"  (at  New  York)  aerial  boat 
at  7  o'clock  A.  M.  He  left  London  at  9 
o'clock,  traveled  over  in  three  hours,  which 
makes  it  12  o'clock  noon  by  his  turnip; 
wherefore,  and  hence— Mr.  England  would 
have  to  sit  down  with  you  and  eat  his 
breakfast  all  over  again,  and  at  "dinner 
time,"  at  that.  It's  not  as  bad  as  it  sounds— 
the  sea  air  would  make  it  possible. 

The  Story  of  Rohlfs — New  American 
"Altitude  Flier." 

Among  other  things,  Roland  Rohlfs,  the 
new  American  altitude  record  holder,  re- 
cently stated : 

"I  shall  take  every  precaution  on  my 
next  trial.  In  order  to  obviate  the  trouble 
I  had  in  keeping  my  motor  warm  shutters 
will  be  provided,  and  the  gasoline  pump, 
which  became  airbound,  making  it  neces- 
sary for  me  to  pump  by  hand  nearly  two 
hours,  has  been  adjusted.  I  shall  also 
make  more  careful  selection  of  the  gaso- 
line I  use.  In  my  last  attempt  I  used  a 
high  test  gas  and  I  failed  to  get  within  200 
revolutions  per  minute  what  I  got  the  first 
time. 

"I  shall  also  wear  more  clothing.  My 
hands  got  very  cold,  in  spite  of  the  fact 
that  I  had  on  several  pairs  of  gloves  and 
mittens.  I  shall  also  try  more  oxygen,  for 
on  both  my  flights  my  supply  has  given 
out.  I  always  try  to  be  as  sparing  as  pos- 
sible, not  using  it  until  I  reach  approxi- 
mately 23,000  feet. 

"What  is  the  purpose  of  altitude  flights? 
I  suppose  most  people  think  they  are  made 
merely  to  satisfy  the  vanity  of  the  pilot  or 
the  airplane  designer— something  like  the 
automobile  speed  race.  Not  at  all.  It  has 
a  distinct  scientific  value.  It  gives  inval- 
uable data  to  the  meteorologist  and  will  be 
of  infinite  value  when  the  time  comes  for 
the  establishment  of  air  lanes  of  travel  for 
airplanes. 

"At  the  present  time  our  knowledge  of 
conditions  is  based  largely  on  observations 
made  from  kites  and  from  balloons,  but 
these  are  stationary  and,  for  the  most  part, 
the  information  gained  is  applicable  only 
to  localities  in  which  the  tests  are  made. 
With  the  airplane  one  can  cruise  about  in 
the  thin  upper  strata  of  the  air  and  actu- 
ally chart  the  conditions  that  can  be  ex- 
pected to  prevail  there.  It  will  enable  us 
to  make  certain  lanes  of  travel  for  airplanes 
of  various  types,  say  the  upper  levels  for 
the  speedier  planes  and  the  lower  levels 
for  the  slower  going  machines. 

"We  also  get  valuable  information  con- 
cerning the  kind  of  planes  and  motors  that 
will  have  to  be  built  for  use  at  various  air 
levels.  It  gives  us  data  concerning  the  way 
motors  act  under  certain  conditions  and  at 
certain  levels,  how  the  machine  maneuvers, 
what  sort  of  wing  construction  is  neces- 
sary. 

"It  also  g'ves  us  valuable  medical  data 
concerning  the  effects  of  different  altitudes 
on  different  people. 

"It  is  almost  impossible  for  us  to  con- 
ceive that  six  miles  above  one  of  our  bath- 
ing beaches,  six  miles  above  cities  where 
peoole  are  sweltering  in  the  heat,  the  tem- 
perature is  twenty-five  degrees  below  zero 
and  that  a  wind  of  from  100  to  200  miles 
an  hour  is  blowing.  That  information  in 
itself  will  be  important  when  commercial 
aviation  gets  to  be  a  regular  thing.  With 
all  this  information  at  hand,  think  how 
easy  it  will  be  for  us  to  go- up  in  a  specially- 
(Continued  on  page  599) 


Let  This  Faculty  of  Specialized  Experts 
Train  You  for  Electrical  Success 

All  are  specialists  in  their  professions — have  had  years  of  practical  experience 
in  addition  to  their  scholastic  attainments.  Through  the  direct  aid  and  personal 
attention  of  this  well  selected  faculty  you  will  forge  rapidly  ahead  in  the  great 
electrical  field. 

All  Branches  of  Electricity 

are  taught  quickly,  thoroughly,  efficiently  here.  The  maximum  of  education  at  the 
minimum  of  time  and  expense. 

School  of  Practical  Electricity — 1  Year  Course 

Trains  you  to  become  a  master  electrician.  Fully  equipped  laboratories,  latest 
modern  electrical  installation.  Fifteen  years  of  continuous  specialization  in  one 
branch — ELECTRICITY.  This  standard  up  to  the  minute  course  especially  de- 
signed for  us  has  proved  its  value  through  the  trained  men  produced. 

Institution  of  Electrotechnics — Junior  and  Senior  Course 

Trains  young  men  of  either  eighth  grade  or  part  high  school  education  for 
entering  a  brand  new  profession.  A  rapidly  increasing  demand  for  men  to  fill 
high  salaried  positions.  Course  also  prepares  for  entering  College  of  Electrical 
Engineering,  Junior  Division  (V/2  yrs.)  open  to  8th  grade  graduates.  Senior 
division         yrs.)  for  students  wuh  seven  high  school  credits. 


School  of  Mechanical 
&  Electrical  Drafting 

One  year  course.  No  special  educational  re- 
quirements for  entrance.  Train  to  become  an 
expert  in  a  great  and  growing  profession. 
"Earn  While  You  Learn"  if  you  like.  Ath- 
letics. Glee  Club.  R.  O.  T.  C.  (optional). 
Students  Fraternity  House  with  board  and 
room  at  cost. 

SEND  NOW! 
For    latest    bulletins    and    booklet  "Succeed 
Through  Electricity." 

SCHOOL  OF    ENGINEERING  OF 
MILWAUKEE 
121-373  Broadway  Milwaukee.  Wis. 


■Clip  Here* 


School  of  Engineering  of  Milwaukee, 
121-373  Broadway,  Milwaukee,  Wis. 

Gentlemen:  —  Please  send  me.  wi'.hout  obligation  a 
"Photo-Story"  and  full  information  concerning  the 
courses  marked. 

Electrical  Engineering  (B.S.  Degree  3  Yrs. ) 
Electrotechniciau  Course  6-Month  Trade  Courses 

1  Yr.  Practical  Electricity  Home  Study  Courses 

1  Yr.  Electrical  &  Mechanical  Drafting 

Name.  

Address  

City....  State  

Education  ^ge  


4-cyl.  Lycoming  Motor— 37  H.  F. 

For  nearly  five  years  the  Bush  Car  has 
been  doing;  heavy  duty  all  over  this 
country.  It's  sold  bymailonly— wedo 
not  have  distributors.  Our  Proposition 
is  liberal  beyond  your  expectations.  It 
contains  a  good  selling  profit  for  you. 
Get  ALL  the  information  quick.  Write 
at  once  to  J.  H.  Bush.  Pres.,  Dept.M-15 

BUSH  MOTOR  CO. 
BUSH  TEMPLE,  CHICAGO 


BUSH  PASSENGER  CARS 

The  Bnsh  Car  for  1919.  to  the  Light  Four  Is  oneqnaled  in  value 
anywhere  this  year.  Think  of  a  car  with  all  the  modern  refinements  which 
includes  in  its  equipment  the  Boyce  Motor  Meter,  for  instance,  at  prices  modest 
in  the  extreme.  The  Bush  method  of  marketing  the  Bash  Motor  Car  not  only 
gives  the  owner  a  better  car  than  he  usually  gets,  but  the  Bush  method  of  sales 
pivea  the  user  the  benefit  of  high  quality  at  low  price.  We  list  below  some  of 
the  big  things— the  high  grade  features— that  go  into  the  Bush  Car  for  1919. 

Full  Floating  Rear  Axle      Willard  Batteries 
Two  Universal  Joint  Drive  Timken  Roller  Bearings 
116-Inch  Wheel  Base         Plate  Glass  Rear  Windows  in  Top 
Copper  Radiator  Light  Weight— 2450  lbs. 

Electric  Lighting  and  Starting  (2  unit) 

The  best  material  obtainable— the  very  highest  quality  construction  coupled  with 
what  every  one  knows  to  be  pood  equipment,  such  as  Willard  Batteries  and  Tim- 
ken  Bearings,  Insures  long  lifts  to  the  Bush  Car  even  under  unusually  hard  service. 
There  is  a  Money-Back  Guarantee  Goes  with  Every  Bush  Automobile  to 
show  you  we  mean  just  what  we  aay  about  the  quality  of  this  car  and  to  prove  to 
you  that  your  confidence  in  ua  will  not  be  abused.   Our  Guarantee  is  in  writing. 


What  15c  5 You  t  Nation's  Capital 

Washington,  the  home  of  the  Pathfinder.     The  little  matter  of  15c  in  stamps  or  coin  will  brlnff  you  thel  Pathfinder  13 


Washington,  the  home  of  the  Pathfinder, 
has  become  the  World's  Capital  and  read- 
ing the  Pathfinder  will  be  like  sitting:  in 
the  inner  council  with  those  who  will  mold 
the  world's  destiny  for  the  next  generation 


your  means.    If  you 
ciatea  paper  wh 
ndtbn  PMhflndei 


'ant  a  paperin  your  ho 


13 

weeks  on  triaL  The  Pathfinder  is  an  illustrated  weekly,  published  at  the  Na- 
tion's center,  for  the  Nation ;  a  paper  that  prints  all  the  news  of  the  world  and 
tells  the  truth  and  only  the  truth;  now  in  its  27th  year.  This  paper  fills  the  bill 
without  emptying  the  purse;  it  costs  but  $1  a  year.  I  f  you  want  to  keep  posted 
on  what  is  going  on  in  the  world,  at  the  least  expense  of  time  or  money,  this  is 
i  is  sincere,  reliable,  entertaining,  wholesome,  the  Pathfinder  is  yours.  If  you 
rfly — here  it  is.  Send  15c  to  show  thatyou  might  like  such  a  paper  and  we 
'o  areirladtoioveBtinnew  friends.  Pathfinder.  Box  76    ,  Washington  ,  D.  C. 
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ELECTRICAL  EXPERIMENTER 
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Master  Electricity  By  Actual  Practice 


The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill  to 


install,  operate  and  maintain  all  systems  for  producing,  trans- 
mitting and  using  electricity.  A  school  for  Old  and  Young. 
Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course 
now  and  by  steady  application  prepare  yourself  in  a  short  time.  You 
will  be  taught  by  practical  electrical  experts  with  actual  apparatus, 
under  actual  conditions. 

Special  Automobile  Ignition  Course 

We  have  just  installed  a  special  automobile  ignition  course  for 
auto  mechanics,  garage  men  and  owners.  The  course  covers  com- 
pletely ignition,  starting,  lighting  and  other  electrical  equipment  in 
connection  with  automobiles,  motor  boats,  etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't   call,    send   now    for   64-page    book — it's   FREE   to  you. 


New  York  Electrical  School, 

59  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  I 
to  me  your  64-page  book.  I 


Name 


I  H      ENG/N££ftlNG-  A 


.  Si 
NEW  YORK  ™*     59  w- 17  -  ST 


NEW  YORK, N.  Y. 


4  ddress 
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T©  Etmirope  Asa  Tlhiree 

1         (Continued  from  page  597) 


constructed  machine,  the  body  built  per- 
haps on  the  principle  of  the  vacuum-bottle, 
take  advantage  of  the  200-mile-an-hour 
wind  which  prevails  from  the  east,  and  land 
in  Europe  in  half  a  day.  Because,  with  a 
wind  of  that  velocity,  you  can  conserve 
gasoline  and  simply  let  the  wind  blow  you 
where  you  want  to  go.  You  can  get  the 
wind-direction  at  various  levels  by  means 
of  observation  kites. 

"Speeds  greater  than  we  have  ever 
thought  of  will  be  attained  and  commercial 
aviation  will  take  advantage  of  them 
sooner  or  later." 

Rohlfs  flew  a  Curtiss  Wasp  biplane 
equipt  with  a  twelve-cylinder  400  horse- 
power Kirkham  motor.  The  biplane 
weighed  1,900  pounds  and  had  a  wing  span 
of  32  feet  and  half  an  inch  and  measured 
23  feet  over  all  in  length.  He  tried  out  the 
climbing  powers  of  the  machine  in  an  un- 
official flight,  in  which  he  reported  reaching 
a  height  of  31,000  feet.  Numerous  _  wit- 
nesses were  called  after  his  official  altitude 
climb,  to  make  the  flight  official,  and  the 
barograph  was  signed  by  Major  J.  T.  Roes- 
sel,  Major  H.  F.  Miller,  Lieut.  Col.  W.  L. 
Moose,  Jr.,  Captain  A.  F.  Simonin,  Colonel 
Archie  Miller,  Augustus  Post,  oh  behalf  of 
the  Aero  Club  of  America;  John  T.  Tar- 
box,  Secretary  of  the  Aero  Club  of  Amer- 
ica, and  the  pilot  himself. 
New  Altitude   Record  with  Passenger. 

A  new  world's  altitude  record  of  30,000 
feet  is  said  to  have  been  establisht  for  an 
airplane  with  passenger  by  Lieutenant 
Weiss,  the  pilot,  and  Mechanician  Begue, 
according  to  a  message  from  Paris 
dated  August  13.  The  flight,  which  took 
fifty-two  minutes,  was  made  at  Villacou- 
blay,  near  Paris.  The' aviators'  instruments 
showed  that  they  experienced  a  ternpera- 
ture  of  more  than  25  degrees  Fahrenheit 
below  zero.  The  official  figures  on  the  as- 
cent will  be  made  public  later. 


ELECTRICITY  STEERS  BLIND 
MAN. 

(Continued  from  page  530) 

Not  only  is  it  possible  to  set  the  compass 
by  touch  or  by  sight  so  as  to  travel  due 
north,  south,  east  or  west,  by  the  four 
notches  in  the  adjustable  lid,  but  it  is  also 
possible  to  set  the  compass  so  as  to  main- 
tain a  course  in  any  given  direction.  This 
is  accomplisht  by  setting  the  compass  so 
that  the  point  on  the  compass  which  would 
point  north  with  the  needle  when  the  in- 
strument is  in  a  natural  position  is  pointed 
in  the  direction  desired.  The  two  contact 
pins  are  then  dropt  over  the  compass  needle 
by  means  of  the  lid  or  cap. 

It  is  difficult  for  men  traveling  in  the 
woods  or  on  the  desert  to  maintain  a  set 
direction.  But  with  the  direction  indicator 
attached  to  his  belt,  the  wearer  could  set 
the  compass  before  starting  out — changing 
it  when  he  desires — and  it  would  warn  him 
every  time  he  deviated  from  the  determined 
course. 

The  instrument  can  be  used  on  boats  to 
automatically  maintain  a  desired  course, 
and  this  development  is  being  worked  out 
by  its  inventor.  It  would  also  be  prac- 
ticable for  aircraft.  Instead  of  sounding 
an  alarm,  the  device  would  result  in  throw- 
ing over  a  rudder,  and  the  boat  or  aircraft 
would  at  once  resume  its  predetermined  di- 
rection. Especially  valuable  would  the  de- 
vice be  for  torpedo  or  bombing  craft  that 
are  automatically  controlled,  says  its  in- 
ventor. 

Contributed  by       L.  W.  PADRONE. 


Learn  to  Treat  Disease 

This  Way 

This  is  a  small  reproduction  of  one  of  22  mag- 
nificent charts  all  of  which  we  want  to  send 
you  ABSOLUTELY  FREE,  just  to  show  you  how 

easily  you  can  master  Chiropractic  and  how  successfully 
you  can  treat  disease  by  this  modern  drugless  healing  method. 

These  charts  show  the  different  pain  and  nerve  areas  of 
the  body.   The  science  of  Chiropractic  is  based  upon  the  well 
knowi:  principle  that  when  there  is  bone  pressure  on  a  trunk 
nerve  where  it  leaves  the  spinal  column  there  will  be  pain  in  the 
it  controls:  and  that  by  relieving  the  pressure  the  pain  is  ban- 
ished.   Chiropractic  teaches  you  how  to  locate  nerve  pressure  at 
any  point  along  the  spinal  column  and  how  to  relieve  it. 

BE  A  DOCTOR  OF 

CHIROPRACTIC 

Advanced  Science  of  Spinal  Adjustment 

The  great  profession  that  within  the  past  few  years  has  taken 
the  longest  forward  strides  ever  known  in  the  history  of  drugleaa 
healing.    It  has  called  to  its  ranks  thousands  of  ambitious  men  and 
women  from  every  walk  of  life.  Today  it  is  calling  more  insistently 
than  ever  because  the  tide  has  turned  strongly  in  favor  of  drug- 
less  healing.   Right  now  the  demand  for  Doctors  of  Chiropractic 
is  far  greater  than  the  supply. 
¥  -    f  f  The  American  University  method 

LiCcim  £lt  flOmC   of  teaching  enablesyou  to  study  by 

I0  T«»  mail  or  in  class  and  obtain  a  com- 

n  Snai*P  I  Itn^  plete  mastery  of  Chiropractic  in 
"  ^      A  the  shortest  time  consistent  with 

thoroughness,  while  you  hold  your  position.  You  can  pay  on  easy 
terms.  From  the  day  you  enroll  your  instruction  will  be  under  the 
personal  direction  of  a  splendid  faculty  of  Chiropractic  experts.  Our 
one  aim  will  be  to  make  you  successful.  We  will  work  whole-heartedly 
with  you  to  advance  your  interest3  so  that  in  a  short  time  you,  like 
thousands  of  Chiropractors,  can  earn  a  good  income. 

$3000  to  $5000  a  Year 

There  are  many  instances  of  Chiropractors  earning  from  $3000  to  $5000 
a  year.   Some  upwards  of  $10,000.    Dr.  M.  D.  Moore,  of  Kentucky,  re- 
ports an  income  of  §9.000  a  year.    Dr.  L.  H.  Roche,  New  Jersey,  $5,000; 
Dr.  Hanna,  of  Kentucky,  over  $5,000  yearly. 

The  success  of  Chiropractors  in  many  cases  has  come  so  quickly  as  to  be 
almost  startling.    And  yet,  it  is  not  to  be  wondered  at  when  you  consider  the 
constantly  increasing  number  of  intelligent,  thinking  people  who  are  now  con- 
vinced that  Chiropractic  is  the  common-sense  and  really  scientific  way  to  relieve 
pain  and  disease  and  who,  therefore,  demand  the  services  of  Chiropractors. 

NOW— Your  Great  Opportunity 

Why  not  qualify  now  for  this  splendid  profession  that  offers  such  re- 
markable possibilities  for  making  you  prosperous  and  independent?  If  you 
are  ambitious  to  make  money ,  increase  your  social  standing  and  be  "some- 
body," our  course 


Chiropractic 
will  point  the  way. 
No  special  preli- 
minary study  re- 
quired.  You  gradu- 
ate with  the  degree 
of  D.  C.  (Doctor  of 
Chiropractic),  receive 
handsome  diploma, 
FREE,  and  are  ready  at  once  to  open  your  office. 

m  T}  *OlL       L     offer  at  once.   Regular  value 

bet  free  Charts  $1^^™*™%^  ctoP8JB 

$31.60.  Many  of  these  charts 
are  handsomely  lithographed  in  life-like  colors.  Mail  coupon 
and  get  all  the  facts.  We  will  send  you  our  beautiful  new 
illustrated  book,  full  particulars  regarding  course,  easyterms, 
together  with  free  charts  offer  immediately.  Don't  put  it  off 
—mail  coupon  or  send  your  name  on  a  postal  card— today. 

AMERICAN  UNIVERSITY 

Manierre  Bldg.,  Dept.  564  Chicago,  111. 


AMERICAN  UNIVERSITY 

Manierre  Bldg.,  Dept.  564  Chicago,  111. 

Without  cost  or  obligation  send  me  by  mail,  your 
new  illustrated,  72-page  book  and  your  Free  Charts 
offer. 


Street  No.  or  R.F.D., 


City. 


10  L 


learn  Public  Speaking 

ESSONS 


FREE 


Write—  quick — for  particulars  of  this  extraordinary  offer;  an  opportunity  you  will  never 
forget  if  you  take  advantage  of  it.  Ten  lessons  in  effective  public  speaking  absolutely  FREE  to  those  | 
who  act  promptly.  This  offer  is  made  to  introduce  our  course  in  localities  where  it  is  not  already  known. 

NEW.  EASY  METHOD  *  free  lesson  coupon 

"  NORTH  AMERICAN  INSTITUTE 

7447  Manhattan  Building       Chicago,  III. 

I  am  interested  in  your  course  in  Effective  Public 
Speaking  and  your  offer  of  ten  lessons  free.  Please 
end  full  particulars.   T"  " 
obligation  of  any  kind. 


We  teach  you  by  mail  to  talk  before  club,  lodge,  board  meetings,  re- 
spond to  toasts,  make  political  speeches,  etc.   Become  a  powerful 
and  convincing  speaker,  overcome  stage  fright.  New  method,  easy 
and  simple.   Do  not  let  this  chance  escape  you. 

SEND  THIS  FREE  COUPON 

This  special  offer  of  Ten  Lessons  Free  is  made  strictly  for  introductory 
purposes  and  for  a  limited  time.   Write  now  before  it  expires  and 
recoive  full  particulars  by  return  mail.   No  obligation.  Simply 
tear  off  and  mail  this  free  coupon.  Dept.  7447 

NORTH  AMERICAN  INSTITUTE,  Manhattan  Blgfa,  Chicago 

Address 


Law  Scholarships  FREE 

Write  now  — quick  for  particulars  of  this  great  publicity  offer  — a  tremendous  —  positively  tremendous 
opportunity  for  the  ambitious  man.  Tuition  absolutely  free  to  those  who  act  promptly,  to  Introduce  our  new 
copyrighted  easy  method  of  Instruction.  Prepares  for  bar  or  business.  Most  practical  and  authoritative 
non-resident  course.  Endorsed  by  bench  and  bar.  Scholarship  students  pay  only  nominal  expense 
of  text  and  postage.  Write  for  particulars.  No  obligation.  This  Is  a  once  In  a  life-time  proposition 

AMERICAN  CORRESPONDENCE  SCHOOL  OF  LAW  7447  BLOG- 
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The  wonder  of  the  twentieth  century  inexpensive-  electric  power,  this  is  possible  with  our  new 
electric  power  system,  a  new  idea  in  electricity.  With  the  aid'of  our  instruction  and  chemicals 
you  can  make  and  install  a  power  battery  as  shown  in  the  illustration, absolutely  safe  and  sim- 
ple. Stop  wasting  money  on  buying  batteries,  install  the  new  electric  power  battery.  It  is  not 
an  acid  or  dry  battery,  it  is  a  new  combination  of  wet  and  dry  elements  which  produce  electric- 
ity. These  batteries  are  powerful  and  cheap  to  operate,  they  produce  a  direct  current  of  more 
than  20  volts,  cheaper  than  any  other  form  of  battery.  They  are  wonderful  for  operating  all 
kinds  of  experimental  work,  for  lighting  purposes  and  for  many  other  uses  where  electric 
current  is  needed.  Any  user  of  batteries  knows  the  value  of  an  inexpensive  high  voltage 
electric  current.  These  batteries  should  be  in  every  home,  office,  shop  and  factory,  no 
matter  how  small  a  current  is  needed;  to  reduce  or  raise  the  current  of  the  battery,  simply 
move  the  volt  regulator  on  the  switch  board.  The  beauty  of  these  power  batteries  is,  that 
they  do  not  evaporate  or  lose  current  when  not  in  use,  therefore,  with  every  day  use  recharg- 
ing the  battery  is  necessary  about  every  month  or  so,  it  c. n  be  recharged  at  home  in  a  few 
minutes,  no  electricity  or  machinery  is  required  for  this  operation,  recharging  material  can 
usually  be  obtained  around  your  home  or  can  be  bought  for  c  few  esnts.  These  batteries-  when 
charged  weigh  about  84  pounds  and  if  properly  installed  will  lest  for  years.  Each  battery 
making  outfit  consists  of  a  completely  wired  switch  board,  battery  connectors,  wire,  instruc- 
tions and  plan  for  making,  installing  and  recharging  the  battery  and  complete  chemicals* 
Special  introductory  price,  $1.C0,  prepaid.   Outside  the  U.  S.,  $1.25. 

MODEL  TELE  PH0NES$2°? 

The  most  useful  and  Inexpensive  wall  telephones  yet  developed.   Good  use  can  be  found  for  a  set 

of  these  telephones  in  many  homes,  and  in  office,  store  or  shop,  iudoors  and  outdoors;  they  save 
many  steps  and  much  time.  You  can  easily  install  these  new  model  telephones  and  have 
your  own  private  line  with  no  operators  to  bother  or  listen  to  your  conversation-.  They  are  thor- 
oughly practical  and  serviceable  all  around  telephones.  Their  construction  is  simple  and  neat, 
nothing  to  break  or  to  get  out  of  order,  a  i.nild  can  operate  them  with 
ease,  they  will  give  satisfactory  service  at  any  distance  up  to  5  miles, 
and  even  at  that  distance  the  voice  will  be  perfectly  plain  and  under- 
standable as  with  the  regular  commercial  telephone.  These  new 
model  telephones  are  electrically  operated,  two  batteries  will  operate  a  set  of  phones  for  a  long 
time,  the  cabinets  are  made  of  polished  oak  and  finished  with  a  durable  varnish  and  fitted  with 
excellent  receivers  and  transmitters,  fine  workmanship  and  construction  throughout,  guaran- 
teed to  operate  under  all  conditions.  We  are  offering  the  New  ModeL Telephones  at  an  excep- 
tionally low  price.  Each  telephone  set  consists  of  two  New  Model  Telephones,  calling  system, 
wire,  instructions  and  diagram  for  installing.  Special  price  to  introduce  $2.00,  prepaid.  Outside 
the  U.  S.  $2.25.  FREE — We  want  every  reader  to  own  a  New  Model  Telephone  set,  so  we  are 
going  to  give  away  a  2-cell  battery  FREE  to  every  purchaser  of  a  New  Model  Telephone  Set. 


ELECTRIC  LIGHT 


IN  YOUR  HOMIER 


The  latest  electric  light,  no  batteries  to  buy  or  electric  M^bills  to  pay.   Anyone  can  install  and 

maintain  this  midget  electric  light.    Safe,  simple  and  inexpensive.    No  more  smoke 

and  smell,  no  wicks  or  oil,  no  chimneys  to  clean  ^f./N  or  break»  just  as  safe  in  the 
barn,  garage  and  clothes  closet  as  in  any  open  /^//,Vfci/- "^S^\  room,  always  ready  for  use, 
day  or  night.    A  touch  on  the  switch  ana     _    //  vou  instantly  have  a  bright 

electric  light.    No  matter  where  you  live  this  Fight  can  be  installed.    It  is  not  affected  by  heat  or 
cold.    Many  homes  have  installed  this  electric  light  in  their  halls,  closets,  pantries,  barns,  sheds, 
cellars,  garages,  etc.,  with  good  results.    It  is  an  extremely  useful  light  which  no  household  should  be 
without.    The  reason  f  r  this  bright  electric  light  is  that  the  lighting  bulb  is  6tted  with  a 
drawn  Tungsten  filament  wire  which  is  much  more  efficient  and  durable,  besides  giving  a  300%  in- 
crease in  light  as  compared  with  the  ordinary  carbon  lamp.    The  power  system  furnished  with  this  lighting 
outfit  is  somewhat  similar  to  the  electric  power  battery  described  above.    Each  electric  light  outfit  includes 
the  following:    Complete  directions  ana  plans,  copper  wire,  insulated  wire  holders,  knife  switch,  drop  light 
fixture  with  socket,  friction  tape,  battery  protector,  maroon  shade,  national  mazda  globe.  Our  dry  battery 
compound,  which  assists  in  renewing  and  supplying  the  current  and  our  current  renewing  system  with  which 
you  can  renew  the  current  at  home  without  expense.    With  every  day  use  one  recharge  usually  lasts  two  to 
three  weeks.    This  electric  lighting  outfit  is  undoubtedly  the  most  practical  and  durable  electric  light  of  low 
cost  and  long  service  ever  devised.   Special  price  to  introduce  these  electric  lighting  outfits  $1.00,  prepaid. 
Outside  the  U.  8.  $1.25. 


©Itr  (bttttrStttfP — It  is  our  intention  that  every  article  described  above  will  reach  you  exactly  as  described,  that 
it  will  satisfy  you  perfectly,  that  it  represents  full  value  for  the  money  you  paid  or  we  will  refund  your  money. 
Just  to  introduce  our  new  line  of  goods  we  are  offering  them  at  these  greatly  reduced  paces.    We  only  have  a  limited 
number  of  the  above  described  goods  at  these  prices.    Order  now,  direct  from  this  ad.    We  guarantee  safe  delivery 
anywhere  for  additional  10  cents  on  each  item. 

A.  B.  C.  PRODUCTS  c0.1JOHNSON&13thSTS  CHICAGO 


YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 

IN  THIS  DAY  and  AGE  attention  to  your  aupuiirjiice 
H  an  absolute  necessity  if  you  expect  to  make  the  most 
outof  life.  Not  only  should  you  wish  to  appear  as  attrac- 
tive as  possible,  for  your  own  self-satisfaction,  which  is 
alone  well  worth  your  efforts,  but  you  will  ttnd  the  world 
in  general  judging  you  greatly,  if  not  wholly,  by  your 
"looks,"  therefore  it  Days  to  "look  your  best"  at  all  times. 

Write  today  for  free  booklet,  which  tells  you  how  to 

K- 


IVt.  TRILETY.  Face  Specialist 


AFTER 

Permit  no  one  to  see  you  looking  otherwise;  it  will 
injure  your  welfare!  Upon  the  impression  you  constant- 
ly make  rests  tlie  failure  or  success  uf  your  life.  Which 
is  to  be  your  ultimate  destiny?  My  new  Noae-Shaper. 
"Trados"  (Model  24)  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  worn  at  night. 
correct  iU-^haped  noses  without  cost  Ij  not  satisfactory 

1283  Ackerman  Bldg..  Binghamton,  N.  Y. 


ALL  THE   PARTS  AND  PLANS 

_-5ra,__jV  Medel  A.  $1.00.  Model  B,  $1.50. 

>J?_>'TdkSsS'..» /)  Completed  Model.  A.  $1.00,  B,  $2.00. 

Ma.'e  like  a  fKEETEK.  no  other  will  fly. 

Noodle  can  MrAT'kr,  a  1  oih»rs  so.  n> 
die:  Made  i..  aJIFKY.  fly  it  in  I  be  Park, 
Maiden  so  NIFTY,  fi.  n,  as  Noah's  Arkl 
Prepaid— Don't  send  stamps. 

NIFTY  (.o.^lTY  &  TOY  CO.  Newark,  N.  J. 


HERE 


LEARN  WATCHMAKING 


By  our  PROFIT  SHARING  plan  watchmakers  earn 
from  $40  to  $80  per  week  and  the  demand  for  com- 
petent men  is  greater  than  the  supply.    Write  fnr  free  book. 

CHICAGO    SCHOOL   OF  WATCHMAKING, 
Dept.   30.    190  N.    S  ate  Street.      "  Chicago. 


Isweinittiioinis 

By  Nikola  Tesla 

{Continued  from  page  556) 


this  is  also  true,  and  perhaps  more  so,  of 
certain  defects  in  the  brain  which  deprive 
the  automaton,  more  or  less,  of  that  vital 
quality  and  cause  it  to  rush  into  destruc- 
tion. A  very  sensitive  and  observant  being, 
with  his  highly  developed  mechanism  all 
intact,  and  acting  with  precision  in  obedi- 
ence to  the  changing  conditions  of  the  en- 
vironment, is  endowed  with  a  transcending 
mechanical  sense,  enabling  him  to  evade 
perils  too  subtle  to  be  directly  perceived. 
When  he  comes  in  contact  with  others 
whose  controlling  organs  are  radically 
faulty,  that  sense  asserts  itself  and  he  feels 
the  "cosmic"  pain.  The  truth  of  this  has 
been  borne  out  in  hundreds  of  instances 
and  I  am  inviting  other  students  of  nature 
to  devote  attention  to  this  subject,  believing 
that  thru  combined  and  systematic  effort 
results  of  incalculable  value  to  the  world 
will  be  attained. 

Dr.  Tesla's  First  Automaton. 

The  idea  of  constructing  an  automaton, 
to  bear  out  my  theory,  presented  itself  to 
me  early  but  I  did  not  begin  active  work 
until  1893,  when  I  started  my  wireless  in- 
vestigations. During  the  succeeding  two  or 
three  years  a  number  of  automatic  mechan- 
isms, to  be  actuated  from  a  distance,  were 
constructed  by  me  and  exhibited  to  visitors 
in  my  laboratory.  In  1896,  however,  I  de- 
signed a  complete  machine  capable  of  a 
multitude  of  operations,  but  the  consum- 
mation of  my  labors  was  delayed  until  late 
in  1897.  This  machine  was  illustrated  and 
described  in  my  article  in  the  Century 
Magazine  of  June,  1900,  and  other  period- 
icals of  that  time  and,  when  first  shown  in 
the  beginning  of  1898,  it  created  a  sensa- 
tion such  as  no  other  invention  of  mine 
has  ever  produced.  In  November,  1898,  a 
basic  patent  on  the  novel  art  was  granted 
to  me,  but  only  after  the  Examiner-in-Chief 
had  come  to  New  York  and  witnesst  the 
performance,  for  what  I  claimed  seemed 
unbelievable.  I  remember  that  when  later 
I  called  on  an  official  in  Washington,  with 
a  view  of  offering  the  invention  to  the 
Government,  he  burst  out  in  laughter  upon 
my  telling  him  what  I  had  accomplished. 
Nobody  thought  then  that  there  was  the 
faintest  prospect  of  perfecting  such  a 
device.  It  is  unfortunate  that  in  this  pat- 
ent, following  the  advice  of  my  attorneys,  I 
indicated  the  control  as  being  effected  thru 
the  medium  of  a  single  circuit  and  a  well- 
known  form  of  detector,  for  the  reason 
that  I  had  not  yet  secured  protection  on 
my  methods  and  apparatus  for  individual- 
ization. As  a  matter  of  fact,  my  boats 
were  controlled  thru  the  joint  action  of 
several  circuits  and  interference  of  every 
kind  was  excluded.  Most  generally  I  em- 
ployed receiving  circuits  in  the  form  of 
loops,  including  condensers,  because  the 
discharges  of  my  high-tension  transmitter 
ionized  the  air  in  the  hall  so  that  even  a. 
very  small  aerial  would  draw  electricity 
from  the  surrounding  atmosphere  for 
hours.  Just  to  give  an  idea,  I  found,  for 
instance,  that  a  bulb  12"  in  diameter, 
highly  exhausted,  and  with  one  single 
terminal  to  which  a  short  wire  was  at- 
tached, would  deliver  well  on  to  one  thou- 
sand successive  flashes  before  all  charge  of 
the  air  in  the  laboratory  was  neutralized. 
The  loop  form  of  receiver  was  not  sensi- 
tive to  such  a  disturbance  and  it  is  curious 
to  note  that  it  is  becoming  popular  at  this 
late  date.  In  reality  it  collects  much  less 
energy  than  the  aerials  or  a  long  grounded 
wire,  but  it  so  happens  that  it  does  away 
with  a  number  of  defects  inherent  to  the 
present  wireless  devices.  In  demonstrat- 
ing my  invention  before  audiences,  the  vis- 
itors were  requested  to  ask  any  questions, 
however    involved,    and    the  automaton 
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NEWS-WRITING  PAYS 

The  WHITNEY  COURSE  IN 
JOURNALISM  quickly  and  thorough- 
ly develops  your  latent  ability  and 
prepares  you  for  this  fascinating 
work.  Highly  recommended  by  au- 
thorities.   Cost  moderate;  terms  easy. 

Send  for  Prospectus  giving  full 
particulars  and  outlining  every  subject 
taught. 

American  Institute  of  Journalism 

"A  Newspaper  School  Run 
by    Newspaper  Men" 
Dept.  E,  22  Hawley  St.,  Boston,  Mass. 


Become  a 

MOTION  PICTURE  OPERATOR 

Prepare  yourself  for  an  all-year-round,  steady, 
well-paying  position ;  salary  $30  weekly  and  up- 
ward; cost  of  instruction,  $15;  $5.00  will  start 
you.  Day  and  Evening  Classes.  No  charge  for  po- 
sitions secured. 

Moving  Picture  Operators  School 

644  8th  Ave..   Near  42d  St.,  New  York 


AVIATION 

Information 


FREE 


Send  us  your  name  and  address  lor  full  information  regarding 
the  Aviation  and  Airplane  business.    Find  out  about  the  many 

Sreat  opportunities  now  open  and  how  we  prepare  you  at  home, 
urine  spare  time,  to  qualify.   Our  new  book  "Opportunities  in 
the  Airplane  Industry"  also  sent  free  if  you  answer  at  once. 

AMERICAN  SCHOOL  OF  AVIATION 
Dept.  8037  431  S.   Dearborn  St.  CHICAGO 


Bewitching  Pictures! 

Exact  reproductions  from  original 
Photographs,  already  for  mounting  and 
framing.  If  you  are  a  lover  of  the  beauti- 
ful in  art,  here  ia  just  what  you  have  long 
wanted.  For  a  abort  time  we  make  a  special 
introductory  offer,  as  follows:  Send  25c  and 
we  will  send  you  eight  selected  beauties 
and  our  beautifully  illustrated  catalog.  Af- 
ter seeing  the  samples  you  will  want  more. 

PARIS  NOVELTY  COMPANY 

Dept.  P.  1,  26  E.  Adams  St.  Chicago 


How  to  Get  Rid  of  Moles 


A  simple,  safe  home  treatment — 15 
years'  success  in  my  practice. 
Moles  (also  BIG  growths)  Dry  Op. 

Ask  for  Free  Booklet  of  Full  Particulars 

WM.  DAVIS,  M.D. 

4 1 40  State  Street     Perth  Amboy,  N.J. 


BE  HAPPY 


YOU  NEED  NOT 


STAMMER 

Many  have  been  cured  by  my  system.  Complete  cure 
in  from  four  to  five  weeks'  treatment.  Terms  accord- 
ing to  arrangements. 

Write  or  call  for  details  and  references. 

CHARLES  PFERDMENGES, 
25  E.  Washington  St.  Chicago 

Tel.  Rand.  3431 


It'  you  are  earning  less  than 

$50.00   PER  WEEK 

and  like  to  draw— you  should  study 

COMMERCIAL  ART 

Leading  Art  Managers— the  men  who 
know— recommend  us  and  employ  our 

students.    We  will  guarantee  to  make  you 
successful—  Learn  at  home  in  your  spare  tiro* 
— or  in  our  resident  school— Day  or  evening. 
Write  for  FREE  illustrated  catalogue. 

COMMERCIAL  ART  SCHOOL 
703^1 16  So.  Michigan  Ave.,  Chicago.  III. 


"Hang  Your  Own  Lighting  Fixtures" 

One  Light  Bracket  $1.05—4  Light  Shower  $6.15 

Semi-Bowls  $5.85 — Plate  &  Ball  85c,  complete 
with  glassware.  Wired,  Fine  finishes.  Send  for 
Photos  complete  line. 

ERIE   FIXTURE  SUPPLY  CO. 
Sta.  C,  Erie,  Pa. 


LUMINOUS  WATCH,  tells 
time  in  dark,  guaranteed  2 
years,  also  other  valuable  pre- 
sents, cameras,  air  rifles,  talk- 
ing machines,  typewriters.tele  ■ 
BCopes.  Kiven  absolutely  free 
for  selling  our  art  and  religious 
pictures  at  10c.  Send  for  26, 
wlifn  sold,  send  money  and  re- 


1S Be   FREE   From  ^% 
TAMPER!  Nl7fe 
Home   Exercise   Course.     Results   GUARANTEED   or  7m 
NO  PAY.    Write  for  full  particulars.  M 
Sutherland  Course,  Educational  Bldg  ,  70-5th  Ave  .  N.  Y.  |  | 


would  answer  them  hy  signs.  This  was 
considered  magic  at  that  time  but  was  ex- 
tremely simple,  for  it  was  myself  who  gave 
the  replies  by  means  of  the  device. 

At  the  same  period  another  larger  tctanto- 
matic  boat  was  constructed,  a  photograph 
of  which  is  shown  in  this  number  of  the 
Electrical  Experimenter.  It  was  con- 
trolled by  loops,  having  several  turns 
placed  in  the  hull,  which  was  made  en- 
tirely water-tight  and  capable  of  submerg- 
ence. The  apparatus  was  similar  to  that 
used  in  the  first  with  the  exception  of  cer- 
tain special  features  I  introduced  as,  for 
example,  incandescent  lamps  which  af- 
forded a  visible  evidence  of  the  proper 
functioning  of  the  machine. 

Telautomatics  of  the  Future-. 

These  automata,  controlled  within  the 
range  of  vision  of  the  operator,  were,  how- 
ever, the  first  and  rather  crude  steps  in 
the  evolution  of  the  Art  of  Telautomatics 
as  I  had  conceived  it.  The  next  logical 
improvement  was  its  application  to  auto- 
matic mechanisms  beyond  the  limits  of 
vision  and  at  great  distance  from  the  cen- 
ter of  control,  and  I  have  ever  since  advo- 
cated their  employment  as  instruments  of 
warfare  in  preference  to  guns.  The  im- 
portance of  this  now  seems  to  be  recog- 
nized, if  I  am  to  judge  from  casual  an- 
nouncements thru  the  press  of  achieve- 
ments which  are  said  to  be  extraordinary 
but  contain  no  merit  of  novelty,  whatever. 
In  an  imperfect  manner  it  is  practicable, 
with  the  existing  wireless  plants,  to  launch 
an  aeroplane,  have  it  follow  a  certain  ap- 
proximate course,  and  perform  some  oper- 
ation at  a  distance  of  many  hundreds  of 
miles.  A  machine  of  this  kind  can  also  be 
mechanically  controlled  in  several  ways  and 
I  have  no  doubt  that  it  may  prove  of  some 
usefulness  in  war.  But  there  are,  to  my 
best  knowledge,  no  instrumentalities  in 
existence  today  with  which  such  an  object 
could  be  accomplished  in  a  precise  manner. 
I  have  devoted  years  of  study  to  this  mat- 
ter and  have  evolved  means,  making  such 
and  greater  wonders  easily  realizable.  As 
stated  on  a  previous  occasion,  when  I  was 
a  student  at  college  I  conceived  a  flying 
machine  quite  unlike  the  present  ones.  The 
underlying  principle  was  sound  but  could 
not  be  carried  into  practice  for  want  of  a 
prime-mover  of  sufficiently  great  activity. 
In  recent  years  I  have  successfully  solved 
this  problem  and  am  now  planning  aerial 
machines  devoid  of  sustaining  planes,  ail- 
erons, propellers  and  other  external  attach- 
ments, which  will  be  capable  of  immense 
speeds  and  are  very  likely  to  furnish  pow- 
erful arguments  for  peace  in  the  near 
future.  Such  a  machine,  sustained  and  pro- 
pelled entirely  by  reaction,  is  shown  on  one 
of  the  pages  and  is  supposed  to  be  con- 
trolled either  mechanically  or  by  wireless 
energy.  By  installing  proper  plants  it  will 
be  practicable  to  project  a  missile  of  this 
kind  into  the  air  and  drop  it  almost  on  the 
very  spot  designated,  which  may  be  thou- 
sands of  miles  away.  But  we  are  not  going 
to  stop  at  this.  Telautomata  will  be  ulti- 
mately produced,  capable  of  acting  as  if 
possesst  of  their  own  intelligence,  and 
their  advent  will  create  a  revolution.  As 
early  as  1898  I  proposed  to  representatives 
of  a  large  manufacturing  concern  the  con- 
struction and  public  exhibition  of  an  auto- 
mobile carriage  which,  left  to  itself,  would 
'  perform  a  great  variety  of  operations  in- 
volving something  akin  to  judgment.  But 
my  proposal  was  deemed  chimerical  at  that 
time  and  nothing  came  from  it. 

At  present  many  of  the  ablest  minds  are 
trying  to  devise  expedients  for  preventing 
a  repetition  of  the  awful  conflict  which  is 
only  theoretically  ended  and  the  duration 
and  main  issues  of  which  I  have  correctly 
predicted  in  an  article  printed  in  the  Sun 
of  December  20,  1914.  The  proposed 
League  is  not  a  remedy  but,  on  the  con- 
(Continued  on  page  603) 


BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  tor  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  StructurakEngineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For 28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 

TC»B  OUT  HERE  11  ■ 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6204,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can" qualify  forth* 
position,  or  in  the  subject,  before  which  I  mark  X. 


MECHANICAL  DRAFTING 
STRUCTURAL  DRAFTING 
SHIP  DRAFTING 
ELECTRICAL  DRAFTING 
ARCHITECTURAL  DRAFTING 
SHEET  METAL  DRAFTING 
BOILERMAKER  DRAFTING 
BRIDGE  DRAFTING 
MACHINE  DESIGN 
ELECTRICAL  ENGINEER 
_J  Eleotrle  Lighting  and  Railways 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
MECHANICAL  ENGINEER 
Machine  Shop  Practice 
Gas  Engine  Operating 
CIVIL  ENGINEER 
Surveying  and  Mapping 
STATIONARY  ENGINEER 
Marine  Engineer 
ARCHITECT 

Contractor  and  Builder 
Concrete  Builder 
Structural  Engineer 


□  SALESMANSHIP 
O  ADVERTISING 

□  Show  Card  Writer 

□  Sign  Painter 

□  ILLUSTRATING 

a Cartooning 
BOOKKEEPER 

§ Stenographer  and  Trpljt 
Cert.  Public  Accountant 
TRAFFI0  MANAGER 

□  Railway  Accountant 

□  GOOD  ENGLISH 


S Teacher 
C 


 Common  School  Snbjeeta 

B Mathematics 
CIVIL  SERVICE 

□  Railway  Mail  Clerk 

a AUTOMOBILE  OI'ERAT'Q 
Auto  Repairing 

□  PLUMBING  AND  HEATING 

□  Textile  Overseer  or  Snpt. 

□  CHEMIST 

□  Natation  |nSpaai»h 

□  AGRICULTURE!  □  French 

□  Poultry RalilnglQItaUa.il  | 


Present 
Occupation- 
Street 
and  No  


CIty_ 


BUILD  A  $100 
PHONOGRAPH 

Assemble  your  own  Phonograph 

Do  it  yourself  easily. 
Have  the  finest  machine. 
Astounding  saving.  We 
give  you  the  phonograph 
secrets.  Complete  instruc- 
tions 10  cents. 

ELECTRO  MECHANICAL  PARTS  CO. 

160  N.  Wells  St.  CHICAGO 


MATHEMATICS  MADE  EASY 

The    Arcascope — the    Combination  Triangle 
with   a  Brain — will   multiply,   divide,  figure 
percentage  and  proportion,  solve  all  problems 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE.  PROTRACTOR  and 
THREE   RULES.     Used   at   Columbia  University, 
West  Point,  U.  S.  Aeronautic  Schools,  etc.    Only  85 
cents  Postpaid.    Order  today  before  you  forget. 
Dept.  J.        L.  J.  LEISHMAN  CO..        Ogden,  Utah 
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E.  (.  Co.'s  High  Grade  Radio-Instruments 

FOR  SCHOOLS  AND  LABORATORIES 
AT  REASONABLE  PRICES 

Arc  for  Generating  Undamped  Waves  for 
Radio  Telephonic  &  Telegraphic  Transmission 


These  instruments  are  the  acme  of  perfection  in  Radio  Transmission.  The  latest  and  best 
developments  in  Radio  during  the  Great  War  are  embodied  in  this  apparatus.  Educational  Institu- 
tions and  Laboratories  can  now  procure  the  most  modern  Radio  equipment  at  a  reasonable  cost. 
Tb.e  undamped  Wave  Generator  illustrated  is  exceptionally  well  constructed  of  heavy  aluminum. 
The  Arc  chamber  is  flanged  in  order  to  offer  the  greatest  cooling  surface.  The  Arc  takes  place 
across  two  solid  special  Tungsten  electrodes  which  have  been  found  particularly  efficient  for  this 
work.  The  electrodes  are  fully  adjustable,  permitting  very  precise  adjustment  of  the  emitted 
oscillatory  currents. 

No.  7710 — 1/2  K.W.  Sustained  Wave  Generator,  as  illustrated,  operates  on  110  V  D.C.    Size  6y2  x  6V2  x  8%. 

Shipping  weight,  33  lbs.;  price  $50.00 


No.  7710 


This  complete  Radiophone  Transmitter  is  unquestion- 
ably one  of  the  finest  pieces  of  Radio  apparatus  ever 
placed  on  the  market.  A  Radiophone  might  have  been 
sold  heretofore;  but  it  was  felt  that  in  justice  to  the 
purchaser,  no  instrument  of  this  nature  should  be  sold 
unless  it  were  possible  to  obtain  efficient  results  there- 
from. This  transmitter  is  the  result  of  great  effort 
expended  in  the  design  of  a  Radiophone  set  which  should  meet  all  requirements  as  to 
practicability  and  compactness  combined  with  highest  efficiency.  It  includes  all  apparatus 
necessary  for  transmission.  The  Arc  is  similar  to  the  one  illustrated  elsewhere  on  this  page. 
No.  7711 — Complete  Sustained  Wave  Radiophone  and  Telegraph  Transmitter,  inclosed  in  a  beautifully 
finished  cabinet;  size  14V2  x  9  x  Vl\'2"  ;  weight  50  pounds;  as  illustrated;  price  $150.00 


The  Short  Wave  Regenera- 
tivereceiuing  cabinet  shown 
is  built  in  accordance  with  the 
most  modern  methods  of  re- 
ception. In  work  with  oscil- 
lating audions  it  is  necessary 
that  all  losses  be  diminuated 
as  it  was  found  that  tuning 
should  preferably  be  done 
with  inductance  alone,  with- 
out using  variable  condensers. 

This  Receiving  set  will  be 
found  fully  up  to  the  mark  in  comparison  with 
the  highest  priced  set  on  the  market  to-day,  yet 
its  cost  is  well  within  the  reach  of  all. 

No.  7712 — Regenerative  Receiving  Cabinet  set,  as  illustrated;  size  16%  x  7%  x 
price  


The  Vacuum  Tube 
Socket  illustrated 
was  designed  to  be 
used  by  those  who 
are  desirous  of  as- 
sembling their  own 
vacuum  controls  and 
wh  1  need  a  good 
socket  to  hold  the 
bulbs.  It  is  well  de- 
signed, durable  and 
reasonably  priced. 


weight  23  pounds  : 
 $50.00 


No.  7715 


No.  7715 — Vacuum  Tube  Socket;  2%  x  2% 

x  1%";  weight  1  pound;  price  $1.50 

This  Tube  socket  is  adaptable  for  both  re- 
ceiving and  transmitting  tubes. 


TheTwo  Step  Amplifier  illustrated  is  undoubtedly  one  of  the  finest  instruments  offered  to 
the  experimenter.  It  is  an  example  of  unsurpassedly  efficient  apparatus  combined  with 
exceptional  mechanical  skill  in  its  design  and 
construction.  Two  Vacuum  Tube  sockets  are 
mounted  within  the  cabinet  which  also  contains 
the  two  amplifying  audio-frequency  transform- 
ers which  were  especially  designed  for  this  in- 
strument. It  is  of  great  consistance  in  amplify- 
ing live  and  radio  telephone  currents. 
The  telephones  are  plugged  in  any  of  three 
jacks  mounted  on  the  panel,  permitting  the 
use  of  either  one  or  two  steps  of  the  amplifier 
or  simply  cutting  the  amplifier  out  entirely. 
No.  7713 — Two  Step  Amplifier,  as  illustrated;  size 
7%  x  TYi  x  8";  weight  7  pounds;  price  $55.00 


The  Vaciium  Tube  Control  Cabinet  is  one  of  the  essen- 
tial instruments  of  the  modern  radio  station.  The 
Vacuum  Tube  holder,  filament,  rheostat,  grid  con- 
denser and  grid  leak  are  mounted  within  the  cabinet,  the  only  part  on  the  exterior  being  the  rheostat 
control  knob  and  dial.  The  construction  throughout  is  on  the  same  high  level  of  excellence  with  the 
other  instruments  illustrated  on  this  page. 

No.  7714 — Vacuum  Tube  Control  Cabinet,  as  illustrated;  size  6  x  7%  x  6%;  weight  5  pounds; 
price  $25.00 

P.  S.    No  Tubes  furnished  by  us  with  these  instruments. 

THE  ELECTRO  IMPORTING  CO. 

MANUFACTURERS 

231   FULTON  STREET,  N.Y. 

ALSO    SEE   OUR   FULL   PAGE   "AD"    ON  PAGE  576 
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SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX- KODAKS 

Cameras  and  Lenses  or  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
Free  Bargain  Book  and  Catalog 

liming  hundreds  of  rnoney-HUVtnit  tmrtfuinn  In 
HliKhtly  use.i  and  new  eiimerus  um<J  nuupliea.  All 
}  £oods  sold  on  10  days'  Free  Trial.  Money  back 
' "  lot  satiafiod.    You  take  no  chances  dealing 
h  us.    We  have  been  in  the  photographic 
tinesa  over  16  years.   Write  now. 

CLNTRAL  CAMERA  CO..  Dept.  17 A  U4  S.Wabash  Are.,  Chicago 


f3  ingt°o  MOVING  PICTURE  BUSINESS 


Capital  Starts  You 

on  our  easy  payment  plan.  Begin 
now  and  get  your  share.   We  sell 
everything.    Write  today. 

Atlas  Moving  Picture  Co. 

popl.  SO  S38S.  Dearborn  St.,Cliloac« 


Ble  field— an.  , 
limited  possibilities  I 
— Inerenrinff  demand  for  1 

 1  with  crc2livo  ideas.   Our  I 

eourse  develops  ability  an^oriffinal-1 
Ity.   Work  intensely  Interest  ma.  I 

Earn  S2S.  to  S7S.  WbeklyV 

,  Yoa  can  do  it  If  ambitious.  Successf  ul  (?raduate3vL 
everywhere.  Our  course  covera  every  phase  ofs 
1  work  completely  and  thoroughly.  Our  graduates  1 
(command  bier  salaries.  Write  for  Catalog,  samples.  >. 
■  guarantee  and  Freo  Outfit  Offer.  * 
1  DETROIT  SCHOOL  OF  LETTERING,        S90  0.  S.  L.  Bids.  Detroit.  Mich.  I 


Fun,  Magic  and  Mystery  ! 

56  Feats  in  Magic,  250  New  Jokes,  21  Puzzles,  1 
Fortune  Telling  Tablet,  52  Money-Making  Secrets, 
15  Card  Tricks,  71  Toasts,  58  Verses  in  Comic 
Poetry,  10  Funny  Readings,  41  Epitaphs,  and  11 
Parlor  Pastimes.  You  get  all  the  above-mentioned 
and  our  big  illustrated  Catalog  of  125  Magic  Tricks 
for  only  10  cents.    Write  today. 

MYSTIC  MFG.  CO., 
909  Springwells  Ave..  Detroit,  Mich. 


SECURE  A  MOTOR-CYCLE  AT 
,L0W  COST 

by  putting  a  RELIABLE  STEFFEY 
MOTOR  on  your  wheel.  Easy  to 
a'tach.  Costs  less  to  run  than  an 
expensive  motorcycle.  Write  at  once 
and  secure  low  factory  prices. 

STEFFEY  MFG.  CO. 

Dept.   E,  5025  Brown  St..  Philadelphia,  Pa 


Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
^  you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,   driver,   shop  fore- 


man, etc 

5000  Graduates  making 
good.    Catalog  Free. 
Cleveland  Automobile  School,!  807  E.24lh  St.,  Cleveland,  0. 

$3  fig  $4  WILL  BUY 

A  Beautifully  Reconstructed 

TYPEWRITER 

With  Every  Modern  Writing 
Convenience 

WRITE     TODAY     FOR     ILLUSTRATED  CERCOLAB 
Explaining  Try-Before- You-Buy  Plan 

HARRY  A.  SMITH,    738-218  North  Wells  St.,    Chicago, IU. 

WOULD  YOU   KNOW  WHAT  TO  DO? 

TO  HAVE  YOUR  WISHES  COME  TRUE? 

TO  BE  HAPPY  AND  SUCCESSFUL? 

TO  FEEL  THE  THRILL  OF  NEW  POWERS? 

TO  HAVE  A  WINNING  PERSONALITY? 
Our  system  of  Personal  Development  has  shown  thousands. 
It  can  show  YOU.    First  lesson  in  SUCCESS,  and  your 
Personality  Sketch  for  10c  and  birthdate. 

THOMSON-HE Y WOOD  CO. 
Dept.  350.  Chronicle  Bldg.,  San  Francisco,  Cal. 

Y»u  can  be  quickly  cared,  if  you 


i 

m  Send  10  cents  coin  or  stamps  for  70-page  book  on  Stam- 
m    mering  and  Stuttering,  "its  Cause  and  Care."  It  tells  how  I 

±M     cured  myself  after  stammering  for  20  years. 

™     Benjamin  N.  Bogue,  759  Bogne  Building,  Indianapolis 


STAMMER 


Doll 


ars  in 


Hares 


We  pay  $7.00  to  $0.50  a  pair  and 
express  charges.  Big  Profits.  We 
furnish  guaranteed  high  grade  stock 
and  buy  all  you  raise.  Use  back 
yard.  barn,  cellar,  attic.  Contract 
and  Illustrated  Catalog  Free. 

STANDARD  FOOD  &  FUR  ASS'N 
303Z  Broadway  New  York 


GENUINE  MOVING  PICTURE  MACHINE 
and  film,  also  other  valuable  presents, 
watches,  air  rifles,  cameras,  talking 
machines,  telescopes,  typewriters,  given 
absolutely  free  for  selling  our  art 
and  religious  pictures  at  10c.  Send 
for  25.  when  sold  send  money  and 
receive  premium. 

Spencer  Pub.  Co.,  Dept.  302,  Chicago 


My  Hirweira&iioir&s 

By  Nikola  Tesla 

(Continued  from  page  601) 


trary,  in  the  opinion  of  a  number  of  com- 
petent men,  may  bring  about  results  just 
the  opposite.  It  is  particularly  regrettable 
that  a  punitive  policy  was  adopted  in  fram- 
ing the  terms  of  peace,  because  a  few  years 
hence  it  will  be  possible  for  nations  to 
fight  without  armies,  ships  or  guns,  by 
weapons  far  more  terrible,  to  the  de- 
structive action  and  range  of  which 
there  is  virtually  no  limit.  Any  city,  at  a 
distance,  whatsoever,  from  the  enemy,  can 
be  destroyed  by  him  and  no  power  on  earth 
can  stop  him  from  doing  so.  If  we  want 
to  avert  an  impending  calamity  and  a  state 
of  things  which  may  transform  this  globe 
into  an  inferno,  we  should  push  the  devel- 
opment of  flying  machines  and  wireless 
transmission  of  energy  without  an  in- 
stant's delay  and  with  all  the  power  and 
resources  of  the  nation. 


(Continued  from  page  510) 


hardly  ever  be  suspected  as  being  caused 
by  the  small  and  apparently  infinitesimal 
"toothache."  The  modern  dentist  not  only 
needs  an  X-ray,  but  he  practically  must 
have  one  of  these  scientific  apparatus  in 
order  to  be  sure  that  every  tooth  is  sound, 
In  figure  10  is  shown  one  of  the  latest 
advances  in  X-rays — the  "Movie  X-ray." 
This  branch  of  X-ray  science  has  only  been 
developed  to  a  very  slight  extent,  and  gives 
promise  of  really  wonderful  possibilities  in 
the  near  future.  A  year  or  so  ago  there 
was  exhibited  before  a  body  of  surgeons 
and  physicians  in  New  York  City  an  X-ray 
motion  picture  in  which  the  action  of  vari- 
ous organs,  functioning  in  a  live  person, 
were  shown,  a  bismuth  meal  having  first 
.been  ingested ;  the  intestines  were  shown 
functioning  as  well  as  the  heart.  It  is  not 
commonly  known  that  with  the  modern 
X-ray,  provided  with  an  up-to-date  tube  of 
the  Coolidge  tube,  and  excited  by  a  5  to 
10  kilowatt,  100,000-volt  transformer,  and 
the  other  necessary  appurtenances,  prac- 
tically every  part  of  the  body  and  its  organs 
may  be  seen  on  the  fluoroscope,  or  other- 
wise on  the  photographic  negative  or  skia- 
graph. This  includes  the  heart,  lungs, 
stomach,  ulcers  of  the  stomach,  the  intes- 
tines, the  appendix,  gall  stones,  the  gall 
bladder,  and  many  other  ailments  and  or- 
gans within  the  body  which  sometimes  have 
to  be  diagnosed  and  operated  on  in  a  very 
short  length  of  time,  or  otherwise  the 
death  of  the  person  would  often  result. 
X-ray-thcrapy  is  a  new  field  being  investi- 
gated today,  and  gives  much  promise  in 
the  treatment  of  cancer  and  various  skin 
diseases. 

X-raying  tobacco  in  order  to  kill  organ- 
isms, especially  the  tobacco  weevil,  has  been 
carried  on  for  several  years  in  a  number 
of  large  tobacco  establishments.  In  this 
case,  the  tobacco  in  large  bales  is  wheeled 
into  an  X-ray  examination  chamber  on 
small  trucks,  see  figure  12.  In  this  manner 
the  tobacco  can  be  very  rapidly  X-rayed. 
The  powerful  rays  from  the  bulb  have  the 
effect  of  killing  the  weevil  even  in  its 
primary  germinating  state. 

There  are  many  other  industrial  uses  of 
the  X-ray  which  space  does  not  allow  us 
to  mention  here,  but  among  which  we  may 
mention  the  X-raying  of  steel  and  copper 
ingots  to  analyze  the  structure  and  to  de- 
tect flaws,  such  as  cracks  and  air-pockets, 
and  of  coal  for  the  purpose  of  extending 
our  knowledge  of  geology. 


HIGH  SCHOOL 

COURSE  IN 
TWO  YEARS 


YOU  ARE  BADLY  if  you  lack 

HANDICAPPED  ^'"School 
■■Hnvi«Hrrkv  training. 

You  cannot  attain  business  or  social 
prominence.  You  are  barred  from 
a  successful  business  career,  from 
the  leading  professions,  from  well- 
paid  civil  service  jobs,  from  teaching 
and  college  entrance.  In  fact,  em- 
ployers of  practically  all  worth-while 
positions  demand  High  School  train- 
ing. You  can't  hope  to  succeed  in 
the  face  of  this  handicap.  But  you 
can  remove  it.  Let  the  American 
School  help  you. 

FIT  YOURSELF  FOR  A 

Blfi    FI1T1IBE   This  Course, 

mmmwm   ■  which  has  been 

prepared  by  some  of  America's  leading  pro- 
fessors, will  broaden  your  mind,  and  make 
you  keen,  alert  and  capable.  It  is  complete, 
simplified  and  up-to-date.  It  covers  all  sub- 
jects given  in  a  resident  school  and  meets  all 
requirements  of  a  High  School  training. 
From  the  first  lesson  to  the  last  you  are 
carefully  examined  and  coached. 

USE  SPARE  TINE  ONLY 

Most  people  idle  away  fifty  hours  a  week. 
Probably  you  do.  Use  only  one-fifth  of  your 
wasted  hours  for  study  and  you  can  remove 
yourpresent  handicap  within  twoyears.  You 
will  enjoy  the  lessons  and  the  knowledge 
you  will  gain  will  well  repay  the  time  spent 
in  study. 


So  that  you  may  see  for 
yourself  how  thorough 
and  complete  our  train- 
ing is.  We  invite  you  to 
take  ten  lessons  in  the  High  School  Course — 
or  any  Course  of  specialized  training  in  the 
Coupon  below  —  before  deciding  whether 
you  wish  to  continue.  If  you  are  not  then 
satisfied  you  are  not  out  one  cent.  We  abso- 
lutely guarantee  satisfaction.  On  that  basis 
you  owe  it  to  yourself  to  make  this  test. 

Check  and  mail  the  coupon  NOW  for  full 
particulars  and  Free  Bulletin. 

AMERICAN  SCHOOL 

OP  COBBESPOKDENCE 

Dept  H-267        Chicago.  Illinois 

Please  explain  how  I  can 
Qualify  for  the  position 
marked  x 


..High  School  Graduate   Lawyer 

..Electrical  Engineer   Business  Manager 

..Elec.  Light  &  Power  Supt  Certified  Pub.  Accountant 

..Hydroelectric  Engineer   Accountant  and  Auditor 

..Telephone  Engineer   Bookkeeper 

...Telegraph  Engineer   Stenographer 

...Wireless  Operator  .....Fire  Insurance  Expert 

...Architect   Sanitary  Engineer 

...Building  Contractor         .....Master  Plumber 

...Civil  Engineer  .....Heating  and  Vent.  Engineer 

...Structural  Engineer   Automobile  Engineer 

...Mechanical  Engineer   Automobile  Repairman 

...Shop  Superintendent   Airplane  Mechanic 

...Steam  Engineer   General  Education  Course 

... Draftsman  a«d  Designer   Common  School  Branches 


Name. . . 
Address. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  sup- 
plies, automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials 
of  the  month. 

Advertisements  in  this  section  seven  cents  a  word  for  each  insertion.  No  advertisement  for  less  than  50c  accepted.  Name  and  address  must 
be  included  at  the  above  rate.     Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.  Ad- 
vertisements for  the  November  issue  must  reach  us  not  later  than  September  22. 


The  Circulation  of  the  Experimenter  is  over  115,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


Automobile  Accessories. 


Tires — Direct  to  ycu  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
5,ooo  Miles.  Sample  sections  furnished.  Mell- 
inger Tire  Company,  980  Oak,  Kansas  City,  Mo. 

Double  Mileage  Assured.  Use  self-cured  blow- 
out patches.  They  weld  permanently  to  shoe, 
are  extra  strong,  easily  applied.  The  outcome  of 
years'  practice.  Ben's  Big  Tire  Shop,  Dept.  C, 
378-382  Queen's  Boulevard.  Winfield,  L.  I.  


Lock  Your«Car  Against  Theft. 

Wallner,  Frontenac,  Kan. 


Price  25c.  R. 


Equip  Your  Car  with  Air  Brakes.  Upon  re- 
ceipt of  $2.00  I  will  send  you  blueprints  and  full 
description  of  my  Patented  Air  Brake.  R.  E. 
Welch,  247  Auzerais  Ave.,  San  Jose,  Calif.  

Power  Increased,  Carbon  Eliminated.  Results 
guaranteed;  write  for  booklet.  No-Leak-O  Pis- 
ton  Ring  Co.,  Baltimore.  Mil.  

Battery  Charging  Pays  Big  Profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms.  flobart 
Brothers,  Troy,  Ohio.  

Fords  run  34  miles  per  gallon  with  our  1919 
carburetors.  Use  cheapest  gasoline  or  half 
kerosene.  Start  easy  any  weather.  Increased 
power.  Styles  for  all  motors.  Runs  slow  high 
gear.  Attach  yourself.  Big  profits  for  agents. 
Money  back  guarantee,  30  days'  trial.  Air-Fric- 
tion Carburetor  Co.,  270  Madison  St.,  Dayton,  O. 

Auto  Motors  and  Supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  <  and  air  cooled  motors,  $40  each 
and  up.  Bosch  Magnetos,  $15  each  and  up. 
Presto  Tanks,  $5.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second-hand 
auto  accessories.  Johnston,  West  End,  Pitts- 
burgh, Pa. 
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Agents  Wanted. 


Agents.  Big  returns,  fast  office  sellers;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record   Bldg.,  Baltimore.  M.l.  

Wonderful  Chance.  Men's  Shirts  and  Furnish- 
ings at  wholesale  rates  or  make  $10  daily  as 
agent  starting  real  business.  Goodell  Co.,  101 
Durntcx   Bldg.,    New  York.  

$10  Daily  refintshing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.     Gunmetal  Co.,  Ave.  D,  Decatur.  111. 

Agents  Wanted— To  sell  Tubes,  Tires  and  other 
automobile  accessories.  DePalma  &  Main  Co., 
H05  Fourth  St.,  Braddock,  Pa. 

Walk  Agents— Men  with  spare  time  and  spe- 
cialty venders  make  $5  per  day  upward  can- 
vassing office  buildings,  banks  and  business  of- 
fices selling  the  famous  Calumet  Piecepipe  (three 
pieces),  genuine  French  Briar.  Put  up  in  attrac- 
tive individual  package.  Its  sensible  construc- 
tion makes  cleaning  easy  and  appeals  to  every- 
body. Send  for  proposition.  10,000  Bankers  Have 
Bought  and  Recommended  It.  The  Calumet  Co., 
Dept.  O.  Mail  Sales  Division,  Cincinnati,  Ohio. 

Agents— Here's  the  best  line  of  food  flavors, 
perfumes,  soaps,  toilet  preparations,  etc.,  ever 
offered.  No  capital  needed.  Complete  outfits 
furnished  free  to  workers.  Write  today  for 
full  particulars.  American  Products  Co.,  1499 
A merira  11   Bldg.,  Cincinnati.  Ohio.  

Insyde  Tyres,  inner  armor  for  automobile  tires, 
double  mileage  and  prevent  punctures  and  blow- 
out. Quickly  applied.  Costs  little.  Demand 
tremendous.  Profits  unlimited.  Details,  free. 
American  Automobile  Accessories  Co.,  Dept.  54, 
Cincinnati,  O. 

$100  Reward  if  you  pick  our  Keyless  Door  Lock. 
New  invention.  Put  on  in  ten  seconds  without 
nails  or  screws.  A  handsome  brass  lock  guaran- 
teed at  low  price  of  15c  each,  coin.  Agents 
wanted.  Lock  Company,  1551  West  Washington, 
Springfield,  Ohio. 

Agents,  Free  Sample  Outfit,  Createst  Washing 
Tablet  Proposition.  Enormous  profits,  as  much 
as  18c  on  25c  sale.  B.  Thayer,  2140  T  Claybourn 
Ave.,  Chicago,  111. 


Agents  Wanted. 


Every  Woman  Wants  Silvoplate — Magic  Cleaner 
that  never  fails.  Sure,  easy  sales  plan;  main  or 
sideline;  quick  profits;  prepaid  deliveries.  Sam- 
ple 10c;  dozen  $1.60.  L.  B.  Sutton,  Manufacturer, 
D-5,  New  Canaan,  Conn. 

Make  $30  Next  Saturday.  Agents,  Salesmen, 
District  Managers,  brand  new  invention  selling 
like  wildfire.  Sell  Speederator  for  Fords.  So 
good  it's  used  by  17  officials  of  Ford  Motor  Co. 
Makes  any  Ford  run  like  a  Packard.  Stops 
stalling  and  bucking.  Put  on  quick — no  special 
tools  or  holes  to  bore.  Instant  satisfaction. 
Listen,  make  money  quick — sell  ten  to  twelve  a 
day  easy.  McAllister,  111.,  sold  four  first  after- 
noon; profit  $12.  Helton,  Utah,  makes  over  $300 
every  week.  Dane,  W.  Va.,  $55  a  week  spare 
time  only.  Hurry,  write  quick  for  details  and 
exclusive  territory.  Address  Perrin  Company, 
1017  Hayward  Bldg.,  Detroit,  Mich. 

Powerene  is  Equal  to  Gasoline  at  5c  a  Gallon. 

Salesmen  and  agents  wanted.  Exclusive  terri- 
tory granted.  Powerene  is  guaranteed  to  be 
harmless,  to  remove  and  prevent  carbon,  doub- 
ling life  of  all  gasoline  motors,  saving  repairs, 
adding  snap,  speed,  power.  An  amount  equal 
to  20  gallons  of  gasoline  sent  to  any  address  in 
the  United  States,  charges  prepaid,  for  $r.  W. 
Porter  Barnes,  Santa  Rosa,  Calif.    Dept.  B-18. 


Beginners.  Complete  "Mai 
C,  Box  1005,  Atlantic  City. 


Order  System. 


Agents — New  Invention;  wonderful  chemical 
cloth;  works  like  magic;  one  rub  over  rain  or 
snow  blurred  windshield,  street  car  or  locomo- 
tive window,  presto!  glass  stays  clear  24  hours; 
can't  blur;  world's  fastest  seller;  30,000  first 
month;  exclusive  territory  free — worth  fortune. 
Security  Mfg.  Co.,  Dept.  156,  Toledo,  Ohio. 

Signs  for  Store  and  Office  Windows.  $50  week 
easilv  made.  Chicago  Sign  System,  G  326,  River 
St.,  Chicago,  111.  

500  Agents  Wanted  at  Once  to  take  orders  and 
sell  Mitchell's  Magic  Marvel  Washing  Com- 
pound; 300%  profit;  enormous  repeater.  Own 
your  own  business.  Astounds  and  delights  every 
woman  who  uses  it.  Nothing  like  it  on  the 
market.  Splendid  proposition  for  general  agents. 
We  grant  exclusive  territory  and  absolutely 
protect  our  agents.  No  license  required.  Free 
samples  furnished  to  boost  sales.  We  positively 
guarantee  the  sale  of  every  package.  Our  com- 
pound is  nature's  mightiest  cleanser.  Contains 
no  lye,  lime,  acid  or  wax.  Wonderful  sales  plan 
furnished  free.  You  cannot  fail  to  make  big 
money.  Hurry,  hustle,  grab  this  chance.  Send 
for  free  sample  and  proof.  Better  still,  send  $1 
for  10  full  sized  packages  and  samples  sent  by 
prepaid  parcel  post.  You  will  make  100%  profit 
on  this  small  order.  Territory  going  fast.  Get 
busy  at  once.  L.  _  Mitchell  &  Co.,  Desk  318, 
1312-1314  E.  61st,  Chicago. 

Motors,  Engines  and  Dynamos. 

Small  Motors  and  Generators  from  bankruptcy 
and  receivers'  sales.  Motors  for  all  phases  of 
current.  Immediate  delivery.  Less  than  one- 
half  regular  prices.  See  display  ad  on  page  594. 
Johnston,  West  End,  Pittsburgh,  Pa. 
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For  Advertisers. 


"Quick-Action  Advertising— How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  West  39th  St., 
New  York. 

Money  Makes  Money.  So  does  Good  Adver- 
tising. Get  wise.  Jacobus  Ads.  Pull.  Write 
Jacobus  Advertising  Service,  Irvington,  N.  J. 


Help  Wanted. 


Are  You  Satisfied  with  your  position  and 
prospects?  If  not,  whatever  your  occupation,  in- 
vestigate your  chance  in  Government  Service. 
Just  ask  for  Form  RL  2081,  free.    Earl  Hopkins, 

Washington,  D.  C.  

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.     Press  Syndicate,  5665  St.  Louis,  Mo. 

Wanted— Hundreds  men — women — 18  up.  U.  S. 
Government  office  and  outside  positions.  $1,100 
year.  Write  for  list  positions  now  open.  Frank- 
lin  Institute,  Dept.  K.26,  Rochester,  N.  Y.  ' 

American  Made  Toys  Wanted.  An  opportunity 
for  homeworkers  on  small  scale  and  manufac- 
turers on  large  scale.  Unlimited  quantities 
needed  of  Toy  Soldiers.  Army,  Navy,  Marines, 
Cannons,  Machine  Guns,  Warships  and  other 
Toys  and  Novelties.  Greatest  chance  for  in- 
dustrious people  for  independent  business.  Enor- 
mous demand  and  future  in  American  Made 
Toys,  all  over  United  States,  Canada,  Mexico 
and  South  America  with  over  50,000  10  cents 
stores  and  toy  dealers.  This  new  American  in- 
dustry stands  out  conspicuously.  Factories  are 
established,  people  trained,  machineries  made. 
Christmas  Sets  needed  in  millions  this  year. 
The  great  hit  for  1919  without  any  competition. 
We  are  buyers  of  these  goods  all  year,  paying 
fixed  prices.  Attractive  prices  offered  for  painted 
goods.  Experience  or  tools  unnecessary.  Hun- 
dred and  more  made  complete  per  hour.  Casting- 
form  outfits  from  $3.00  up.  If  you  mean  business, 
send  for  booklet  and  information  free.  Toy  Sol- 
dier Manufacturing  Co.,  32  Union  Square,  New 
York. 

Government  positions  highly  desirable;  thou- 
sands appointed  annually  through  frequent  ex- 
aminations everywhere;  prepare  immediately 
for  Post  Office  Clerk,  City  or  Rural  Letter  Car- 
rier, Railway  Mail  Clerk,  Washington  Depart- 
mental Clerk,  Stenographer-Typist;  unexcelled 
correspondence  instruction,  $5.  Request  particu- 
lars concerning  position  desired.  Federal  Civil 
Service  School,  602  Kellogg,  Washington,  D.  C. 

Artists  in  Great  Demand.  Big  salaries  paid 
for  full  or  part  time.  Learn  quickly  at  home  in 
spare  time.  Commercial  Art,  Cartooning,  Illus- 
trating. Designing.  Outfit  free  to  new  students. 
Send  for  handsome  Free  Book.  Write  Now. 
Washington  School  of  Art.,  Inc.,  1449  H  St.,  N. 
W.,  Washington,  D.  C. 

Learn  Commercial  Wireless  by  Mail  im  Ten 
Weeks.  Thousands  of  positions  now  open  for  men 
and  boys,  ages  16  to  45,  as  Radio  Operators,  Elec- 
tricians, Mechanics,  Inspectors  and  Radio  Drafts- 
men. Salaries  for  beginners  now  averaging  $190 
per  month.  Opportunity  to  travel  and  see  the 
world  or  locate  at  one  of  many  land  radio  offices. 
We  train  you  by  mail  or  at  our  local  school  to 
qualify  for  official  license  and  help  you  secure 
position.  No  previous  experience  or  wireless 
(radio)  education  necessary.  Oldest  and  largest 
correspondence  radio  school  in  America  Es- 
tablished 1914.  (Write  for  FREE  Booklet.) 
Wireless  outfit  free  to  students  for  home  prac- 
tice. Write  for  Free  Booklet.  National  Radio 
Institute,  Dept.  137,  14th  and  U.  T.  St.,  Washing- 
ton,  D.  C.  

Become  Auto  experts.  Hundreds  needed.  $35.00 
week.  Earn  while  learning.  Franklin  Institute, 
Dept.  K    806,  Rochester,  N.  Y.  

Secret  Service  Operatives  and  Detectives  are 
in  demand.  Earn  Big  money.  Travel  every- 
where. Fascinating  work.  Learn  this  profes- 
sion by  home  study.  Particulars  free.  American 
Sill™  ^"  ^etroit-  Mich. 

Salesmen  Wanted. 

Side-Line  Salesmen — We  have  an  attractive- 
line  of  premium  assortments  for  live  salesmen. 
Commission  from  $5.00  to  $20.00  per  order.  If 
you  want  an  up-to-date  line,  write  today.  Can- 
field  Mfg.  Co.,  4003  Broadway  St.,  Chicago,  111. 

House-to-House  Salesmen,  why  not  the  line 
that  sells  and  repeats  every  90  days?  Our  Sani- 
tary _  brushes,  mops  and  dusters  pay  big  com- 
missions, and  we  protect  you  in  good  territory. 
Only  live  ones  wanted.  Every  promotion  for 
producers.  If  you  know  and  admit  that  you're 
good,  write  us.  North  Ridge  Brush  Co.,  114 
Clark  Ave.,  Freeport,  111.  • 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


October,  1919 


Business  Opportunities. 


Detectives  make  big  money.  Travel,  be  your 
own  boss.  Either  sex.  We  instruct;  small 
cost.  Write  Johnson's  Detective  School,  232 
Sheldon  Ave.,  Grand  Rapids,  Mich.,  Dept.  A. 

Chiropractic— The  New  Profession.  You  can 
learn  and  earn  your  way.  Practitioners  earning 
$3,000  a  year  and  upwards.  Proficiency  quickly 
acquired.  Semi  card  for  information.  Howard 
College,  515-25  S.  Ashland  Blvd.,  Chicago. 

Breed  Canaries.  Profitable  pastime.  Particu- 
lars free.    Bird  Farm,  Lynnhaven,  Virginia. 

Make  Big  Money  Opening  Safes  and  setting 
Combination.  Wayne  Strong,  Box  1430,  Los  An- 
geles, Cal.  

Money-Talks  Magazine.  Published  for  pro- 
gressive men.  Send  for  sample  copy.  70-B 
Park  Place,  Newark,  New  Jersey. 

$50  to  $100  weekly  writing  moving  picture 
plays  in  spare  time.  You  can  write  them.  We 
show  you  how.  Experience  unnecessary.  Send 
for  free  book,  valuable  information  and  special 
prize  offer.  Photoplay  Wright  College,  Box  278, 
EE,  Chicago. 

Salesmen — New  proposition  that  nets  $100  to 
$200  weekly.  Give  moving  picture  shows  at 
schools,  colleges,  universities,  chuches,  Y.  M. 
C.  A's,  clubs,  lodges,  societies  and  homes.  We 
furnish  complete  outfit.  Write  for  particulars. 
W.  H.  Wade,  Dept.  5,  14  N.  Michigan  Ave., 
Chicago. 

Money-Making  Farms,  ig  States.  $10  to  $100 
acre.  Stock,  tools,  crops,  often  included  to  settle 
quickly.  Write  for  big  illustrated  catalog.  E.  A'. 
Strout  Farm  Agency,  150  E  C  Nassau  St.,  New 
York. 


Enter  a  New  Business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address 
Stephenson  Laboratory,  18  Back  Bay,  Boston, 
Mass. 


$30  a  Week.  Evenings  I  made  it  with  a  small 
Mail  Order  Business;  continued  my  regular  job 
daytime.  Free  Booklet  Tells  How,  2c  postage. 
Albert  W.  Scott,  Cohocs,  N.  Y.  

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen;  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore 
if  you  will  qualify.  For  particulars  address  Sec- 
retary, 416  N.  Howard  St.,  Baltimore,  Md. 

Build  Up  an  Income  in  Oil.  Others  are  doing 
it — Why  not  you?  Today  is  the  opportunity. 
Join  our  easy  monthly  payment  plan  now — it 
may  mean  hundreds  in  profits.  Write  for  in- 
formation. National  Oil  Drilling  Co.,  Dept.  K, 
Houston,  Texas. 


Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.     Metz,  313  East  89,  New  York. 

5  Big  Money-making  Schemes.  $13.50  less  than 
original  price.  Postpaid,  50c.  Edgar  James,  315 
Douglass,  Indianapolis,  Ind. 

Advertise.  24  words  in  100  magazines,  $1. 
Lists  free.     Stanford  Company,  Pittsburgh. 

Just  one  Moment,  please!  Are  you  artistically 
inclined?  Would  you  like  to  be  one  of  the  many 
well-paid  Showcard  Writers  or  Designers?  Turn 
your  idle  moments  into  dollars.  We  will  teach 
you  THOROUGHLY,  Showcard  Writing,  Letter- 
ing, and  Designing  by  our  special  method  of 
personal  correspondence.  Why  not  make  $35  to 
$75  a  week  if  vou  have  talent?  Write  for  FREE 
DETAILS  NOW!  Commercial  School  of  Letter- 
ing, Wausau,  Wisconsin. 

Wanted — A  man  to  organize  branch  office,  en- 
gage salesmen,  etc.,  for  our  indelible  ink,  which 
takes  the  place  of  check  protector.  This  is  a 
big  money-making  proposition  to  the  right  man. 
Must  invest  at  least  $100  for  goods,  etc.  Attor- 
ney's  Ink  Co..  53  West  125th  St.,  New  York  City. 

Victory.  Mechanical  Toy  Soldier  window  at- 
traction. 30  inches  high.  Salutes,  turns  head, 
points  with  finger,  etc.,  as  set.  Well  made, 
nicely  dressed  officers,  privates,  Uncle  Sam,  etc. 
Electrically  operated.  Does  some  stunt  every 
half  minute  or  oftener  as  set  and  will  salute 
soldier  and  pay  no  attention  to  other  if  de- 
sired. Representative  wanted  in  each  city  and 
town.  Write  for  prices.  The  John  M.  Biggs  Co., 
Box  324,  Chattanooga,  Tenn. 


"Quick-Action  Advertising— How  It  Is  Building 
Business  for  the  Progressive  Advertisers  of 
America";  A  little  story  of  results  told  by  the 
advertisers  themselves— not  the  publishers.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates  today. 
Douglas  Wakefield  Coutlee,  225  W.  39th  St., 
New  York. 


ELECTRICAL  EXPERIMENTER 


Exchange  Ads. 


For  Sale — $120.00  I.  C.  S.  Electrical  Engineering 
Course  (Complete),  $42.00.  $60.00  I.  C.  S.  Interior 
Wiring  Course,  $25.00.  $120.00  I.  C.  S.  Analytical 
Chemistry  Course,  $42.00.  Many  others.  Send  for 
list.  Courses  bought.  W.  J.  Benson,  3722  "M" 
Str.,  Philadelphia,  Pa.  

For  Sale  cheap,  anything  electrical  you  want. 
Perry  Lcaphart,  Jr.,  Pendleton  St.,  Columbia, 
S.  C.  

For  Sale — Three  International  Chicken  Hovers. 
Used  little.     J.   K.   Simpson,   Pii-rmout.  N.  H. 

For  Sale — X-Ray  tubes,  high  frequency  and 
other  apparatus.  Write  for  list  and  description. 
Roy  Black,  Jefferson  St.,  Madison,  Ind. 

For  Sale — Camera  and  outfit,  $15.  Hawkins 
Guides  (new),  $7.  Exide  Battery,  $10;  Vesta 
Battery,  $7.  B  Flat  Cornet,  $15.  Weston  Am- 
meter, $3.  250  W  stepdown  transformer,  $10.  C. 
W.  6V.  8A  motor,  $5.  Write  for  description. 
Wm.  Rudolphsen,  1807  S.  Turner  Ave.,  Chicago, 
El  

Sell.  2x/2  Horse  motor.  Polished  insulation 
marble,  $.50  ft.  Clarence  Kositzky,  1602  Poplar, 
Lincoln,  Nebraska. 

For  Sale — $25  Lionel  Electric  Train,  $15;  $3.00 
steam  engine,  $1.50;  New  Murdock  43  plate  vari- 
ables, $4.00;  Holtzer  Cabot  3000  ohm  lightweight 
receivers,  while  they  last,  $11.75.  Pig  list  free. 
King,  Box  42,  Mattoon,  111. 

1  Brand-new  Lyon  &  Healy  B  flat,  high  pitch, 
Alto  Saxophone,  Silver  plated  sand  blasted  fin- 
ish, gold  plated  bell,  pearl  buttons;  beautifully 
engraved,  leather  carrying  case  with  full  outfit; 
cost  $165.00;  sells  to  first  buyer  for  $120.00.  1 
brand-new  L.  C.  Smith  visible  typewriter,  cost 
$115.00,  sells  $75.00.  1  set  Eisner  drafting  and 
drawing  instruments,  15  pieces  with  solid  ivory 
handles,  heavily  nickel  plated,  in  fine  velvet 
case,  never  used;  cost  $34.00,  sells  for  $15.00.  Set 
new  Ford  coils,  very  good  condition,  $8.00.  One 
Fori  master  vibrator,  cost  $12.00,  sells  $5.00.  1 
U.  S.  Training  Rifle,  new,  exact  duplication  of 
U.  S.  Army  Springfield,  $5.00.  All  these  articles 
are  wonderful  bargains  and  will  be  shipped  C.  O. 
D.  at  price  stated,  with  20%  down  with  order. 
H.  O.  Holm,  Ryder.  N.  D.  

For  Sale — Mignon  RW3,  seal  unbroken,  $75. 
Mignon  RJi  Transmitting  cabinet,  new,  $60. 
Electro  Oscillation  Transformer,  $4.  Duck  Navy 
Type  Receiving  Transformer,  $12.50.  Burrows 
Rogers,  Cainsville,  Missouri. 

For  Sale— New  Omnigraph  and  small  Radio 
Receiving  Outfit.  Milton  Jacobs,  428  Fourth 
Ave,.  City.   

For  Sale — Complete  $150  Yz  K.W.  sending,  3,500 
meter,  bulb  receiving  set  for  $80.  Write  for 
separately  listed  prices.  Stuart  Nivling,  130 
Aberdeen  St.,  Rochester,  N.  Y. 

For  Sale — Set  of  Chemicals  and  Apparatus. 
Stamp  brings  particulars.  Box  163,  Beverly, 
N.  J.  

Bargain — Receiving  set  of  phones,  loose- 
coupler,  detector,  condenser,  buzzer,  $15.  Set  of 
Hawkins  Electrical  Guides,  $7.  Or  will  sell  to- 
gether for  $20.  M.  W.  Green,  R  No.  4  Dowagiac, 
Mich. 

Sell— RLC5  Mignon  Cabinet,  $30.  Audion,  $10. 
Crystaloi  Detector,  $2.50.  Brandes  Superiors, 
new,  $5.00.  Audio  Tron  Bulb,  $4.00.  Money  order 
acknowledged.  E.  Schuessler,  2209  Wheeler  St., 
Cincinnati,  O. 

Sell — Large  Supply  electrical,  wireless  goods, 
cheap.  _  Stamp  for  list.  Walts,  2842  Market  St., 
Louisville,  Ky. 

Swap!  Buy!  Sell!  Free  Advertising  3  months. 
Dime.    Trade  Topics,  Detroit,  Mich. 

For  Sale — Transmitting  and  receiving  appa- 
ratus. Everything  necessary  to  build  a  set.  In- 
cludes brass,  copper,  fibre,  screws,  bolts,  rods, 
binding  posts,  wire  and  complete  apparatus. 
Very  cheap.  Write  for  list.  Edw.  C.  Schurch, 
Deer  Lodge,  Mont. 

For  Sale— Wireless  Mast— 84  ft.  sectional,  built 
of  northern  fir,  A-i  condition,  with  "weather- 
proof guys,  $30.00.  F.O.B.  Seneca  Falls,  N.  Y., 
Loose  Coupler,  $8.00;  New  Audion  Cabinet,  Hard 
rubber  front,  New  B  bats  less  bulb,  but  in- 
cluding galena  detector,  $12.00.  W.  H.  Stevens, 
The  Edgeton.   Philadelphia.  Pa.  

Sell— Cyclopedia  Applied  Electricity,  $12.00; 
Steven's  "Favorite"  .22  rifle,  $4.00  Electro  Chem- 
ical Laboratory,  $2.00.  Schreyer,  72  Ridgewood 
Place,  Staten  "island.  

Sell — Twin  Motorcycle  engine,  $20;  $65  aviation 
Course.  $15.    Wilson  Ross,  Laurelville,  Ohio. 

For  Sale,  less  than  half  price,  rebuilt  chemical 
and  electrical  apparatus,  also  materials.  Send  5 
cents  for  list.    A.  L.  Pouleur,  Norton.  Mass. 

Gilbert  Wireless.  Skinderviken  button.  Bike- 
lamp.  Telegraph.  Printing  press.  Self-filler 
pen.    Pool,  Broadmoor,  Colorado  Springs. 

Sale  or  Trado — Wireless  outfit;  Violin;  Pyrome- 
ter; Foot  Switch.  Joe  Richter,  West  Allis,  Wis- 
consin. 

For  Sale.  Blue  prints  for  connecting  A.C. 
motors.  See  ad  under  "Blueprints.'"  Charles 
Chittenden. 

Sell — Telescope.  New.  Cost  $25.  Highest  offer 
■takes.  Huston  Murdock,  734  Grant  St.,  Johns- 
town, Pa. 
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Exchange  Ads.  (Cont'd.) 


For  Sale — Brand-new  E.  I.  voltmeter,  $2.00; 
jeweler's  lathe,  foot  pedal  wheel,  $2.00.  Geo. 
Koresh,  aig  50th  Ave.,  West  Allis,  Wisconsin. 

Exchange,  Buy,  Sell.  Wireless,  electrical 
goods,  etc.  Large  list  6c.  State  what  you  have 
and  want.     Zehrli.uh,  Box  250,  Hiram,  O. 

For  Exchange — Want  Smith  motor  wheel,  good 
condition,  for  set  of  History  of  Civil  War — 
beautiful  books,  splendid  pictures,  cost  $30.00,  or 
what  have  you — motors,  etc.  B.  W.  Earl,  Edge- 
water  Park.  N.  J.  

For  Sale — Complete  set  160  ohm  phones,  $3.25. 
Shirley   Hurlbut,  (lion.  New  York. 

Exchange.  Pair  New  telephones — cost  $20.00. 
Want  small  gasoline  motor.  What  have  you? 
B.   Earl.   E.lgewater   Park,  N.  J.  

For  Sale  or  Exchange.  Have  fine  little  cycle 
car.  Reversing  gear  and  new  body,  40  tread. 
Everything  practically  new.  Am  building  larger 
car — want  Smith  motor  wheels — Smith  Flyer,  or 
what  have  you?  B.  W.  Earl,  Edgewater  Park, 
New  Jersey,   Burlington  County. 

Sell — Splendid  Smith  Premier  typewriter,  $25; 
Exchange — Good  .22  Stevens  rifle  for  43  plate 
variable.  Wilkes  Dearing,  Covington,  Tenn, 
R.  2.  

Must  Sell.  Send  stamp  for  list  of  electrical 
goods.     Earl  Cook,  Bernardston,  Mass. 

Exchange — 3,000  meter  wireless  receiving  outfit. 
Richard  Christy,  Ferris,  111. 

Aerial  Wire — 7  strands  number  22,  pure  cop- 
per. Highest  conductivity  and  strength.  Sup- 
ply limited  at  this  price,  ic  per  foot — $9.00  per 
thousand.  L.  A.  Bates,  8  Moen  St.,  Worcester, 
Mass. 


Exchange — Tesla  Coil  for  Rotary  Variable  Con- 
denser, or  what  have  you,  Wireless  or  Elec- 
trical? John  Burke,  Geldard  St.,  Valley  Falls, 
R.  I. 
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Miscellaneous. 


Wanted.  Small  gasoline  and  steam  engines, 
small  lathes,  drill  presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good 
material.    Johnston,  West  End,  Pittsburgh,  Pa. 

Send  Stamp  for  catalog.  Chicago  Aero  Works, 
328  River  St.  

Key  Ring  Tags,  20c;  silver  name  plates  for 
umbrellas,  canes,  etc.,  20c;  skeleton  keys,  10c. 
Send  coin.  Albert  Feth,  Dayton,  Ohio.  (124 
Lincoln  St.) 

"How  to  Read  Thoughts" — Mind  Reading  at 
any  distance,  20c;  "How  to  Hypnotize" — Cure 
Diseases,  Give  Astounding  Exhibitions,  $1.00; 
"Silent  Friend" — Key  to  Rapid  and  Honest 
Wealth,  $1.00;  "How  to  Win,"  362  pages — success 
assured,  $2.00;  "Health  Culture" — Insures  Vital 
Strength,  25c;  5  dozen  Money  Makers,  30c. 
Catalogue  gratis.  Science  Institute,  E1336  Morse 
Ave.,  Chicago,  IU. 

"Uncle  Sam  to  the  Front,"  brilliant  March, 
Piano,  10c;  "Town  Talk,"  latest  Rag  Hit,  Piano, 
15c.  Catalogue  free.  Quincke,  Box  48,  Station  C, 
Los  Angeles,  Cal. 

Shoes   for  All   the   Family,   reasonable  prices. 
Educational,   business  books,   etc.,   Send  for  de- 
scriptive  circulars.     Retail   only.     Central  Sales 
Co.,  599  Ninth  Ave.,  New  York. 
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Song  Poems. 


Song-writers'  Manual  and  Guide  Sent  Free! 
Contains  valuable  instructions  and  advice.  Sub- 
mit song-poems  for  examination.  We  will  fur- 
nish music,  copyright  and  facilitate  publication 
or  sale.  Knickerbocker  Studios,  319  Gaiety  Bldg., 
New  York. 

Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111. 

WE"ite  the  Words  for  a  Song.  We  revise  poems, 
write  music  aEid  guarantee  to  secure  publica- 
tion. Submit  poeEiis  on  any  subject.  Broadway 
Studios,  197C  Fitzgerald  Bldg.,  New  York.  

Song-writers.  You  can't  afford  to  miss  our 
proposition.  Reference,  any  bank  or  first-class 
sheet  music  house.  Warner  C.  Williams  &  Co., 
Dept.  L,  Indianapolis,  Indiana. 

Song-wrEters.  Market  your  compositions.  Our 
successful  plan  brings  results.  Work  examined 
free  and  honest  advice  given.  Morrison  Music 
Shop,  Dept.   E,  Indianapolis,  Indiana. 
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W  anted  to  Buy. 


Gash    for    Old    False    Teeth — We    pay    up  to 

$35.00  per  set  (broken  or  not).  Also  buy  dis- 
carded gold  jewelry,  gold  crowns,  bridges,  plati- 
num, diamonds,  watches  and  silver.  Send  now. 
Cash  by  return  mail.  Package  held  5  to  10  days 
for  sender's  approval  of  our  offer.  U.  S.  Smelt- 
ing Works,  Dept.  73,  Chicago,  III. 
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Continued  on  Page  606 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertiser.1;. 
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ELECTRICAL  EXPERIMENTER 


October,  1919 


Wireless. 


Wireless  Bargain  Sale.  Here  is  your  oppor- 
tunity to  buy  first-class  Clapp-Eastham  wireless 
apparatus  at  prices  that  you  will  never  be  able 
to  buy  again.  These  instruments  were  owned 
by  a  commercial  company  which  is  now  out  of 
business,  after  being  in  operation  for  only  six 
months.  Following  articles  are  absolutely  brand- 
new,  never  used:  3  K.W.  Clapp-Eastham  con- 
denser in  polished  case,  $40;  cost  $110.  2  K.W. 
Clapp-Eastham  condenser  in  polished  case,  $25; 
cost  $55.  Two  3  K.W.  Clapp-Eastham  spark 
gaps  in  polished  cases,  $15  each;  cost  $60  each. 
3  K.W.  Clapp-Eastham  "Boston"  Key,  $3.85; 
cost  $9.00.  Two  hundred  "Electrose"  Ball  insu- 
lators, 15c  each;  cost  30c  each.  One  hundred 
"Electrose"  ten-inch  insulators,  30c  each;  cost 
60c  each.  No  order  accepted  for  less  than  one 
dozen  either  size  insulators.  Six  extra  large 
"Electrose"  ball  insulators,  30c  each.  Clapp- 
Ea  stham  glass  plate  condenser  sections,  each 
85c;  cost  each,  $3.50.  No  order  accepted  for 
less  than  three  sections.  Following  articles 
slightly  used,  but  are  in  just  as  good  condition 
as  the  new  instruments  described  above:  5  K.W. 
Clapp-Eastham  oscillation  transformer,  edge- 
wise wound  heavy  copper  strip  on  heavy  rubber 
pillars,  $10.00.  3  K.W.  Clapp-Eastham  oscilla- 
tion transformer,  wound  with  one  inch  wide  cop- 
per ribbon,  coils  mounted  on  heavy  rubber 
sheets,  $4.00.  3  K.W.  Clapp-Eastham  Type  "E" 
transformer  in  polished  case  with  variation 
switch  on  end,  $60.00;  cost  $150.00.  2  K.W.  Clapp- 
Eastham  condenser  in  polished  case,  $20.00;  cost 
$55.00.  Three  early  type  Clapp-Eastham  receiv- 
ing sets  in  polished  cabinets  with  loose  coupler 
of  variometer  type;  each  set  has  two  large  vari- 
able condensers;  set  with  genuine  Periken  de- 
tector, $20.00;  set  with  Silicon  detector,  $15.00; 
set  with  part  of  mineral  detector,  $13.50.  These 
sets  cost  more  than  $100.00  each  when  first 
placed  on  sale  by  Clapp-Eastham  Co.  10  K.W. 
early  type  Clark  wireless  transtormer  sealed  in 
oak  case.  Hardly  used.  A  gigantic  bargain  at 
the  very  low  price  of  $90.00.  30  ampere  "Roller" 
hot  wire  meter,  $6.00.  3  K.W.  1,800  RPM  Eck 
Rotary  Converter,  4-pole,  takes  115  volts  D  C, 
gives  60  cycles,  75  volts,  single  phase,  40  am- 
peres, A.  C.  Absolutely  like  new.  With  start- 
ing box,  $75.  Cost  over  $200.  Brandes  Navy 
Type  3,000  ohm  receivers,  $4.50.  Brandes  2,800 
ohm  receivers,  $3.50.  Western  Electric  2,000 
ohm  receivers,  $2.75.  All  above  F.O.B.  San 
Antonio.  No  trades  considered.  Personal  checks 
not  accepted.  Remit  by  money  order.  Consid- 
ering the  extraordinary  cheap  prices  on  this 
fine  wireless  apparatus,  these  great  bargains 
will  not  last  long,  so  send  in  your  order  today. 
Sydney  Friedrich,  350  East  Commerce  Street, 
San  Antonio.  Texas.  

Amateurs!  Special  seamless  cardboard  tubing 
5"  x  5J/4"  diameter,  25c  per  foot.  One  pound, 
postage  extra.  Send  stamp  for  price  list.  Maier 
&  Co.,  335  East  93rd  St.,  N.  V.   

Panel  Wireless  Sets  and  Parts.  Heavy  rubber 
knobs  2l/i," ,  26c;  l'A",  16c.  Polished  Formica 
Panels,  %  x  8  x  12",  $1.10.  Post  extra.  Klaus, 
Eureka,  111.  

Radio  Apparatus  of  Quality  manufactured  to 
your  own  specifications.  Radio  Engineering 
Company,  Baltimore,  Md. 


Transcontinental  wireless  receiving  outfit, 
$20.00;  7x7x7  Wall  Tent,  $6.00,  and  No.  7  American 
Builder,  $7.00.  All  three  in  excellent  condition. 
Reason  for  selling  is  want  of  use.  Adam  S. 
Hahn,  Jr.,  Hamburg,  Pa.  

Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts,  send  2c.  .for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 
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Stamps  &  Coins. 


California  gold,  quarter  size,  27c.  Half  Dollar 
size,  53c.  Columbian  nickel  and  catalog,  10c. 
Norman  Shultz,  King  City,  Mo. 

Free  Set  State  Rev.  Approvals,  50%  discount. 
Browne,    m   Willow  St.,  Wallaston,  Mass. 


Stamps— 61  All  Different  Free.  Postage,  3c. 
Mention  paper.    Quaker  Stamp  Co.,  Toledo,  O. 


61  different  foreign  stamps  from  Russia,  Brazil, 
India,  etc.,  free  to  applicants  for  our  fine  ap- 
provals. Send  2c  postage.  E.  W.  Spafford  & 
Co.,  Martville,  N.  Y. 


300  different  stamps,  50c.  Fred  Onken,  630 
79th  St.,  Brooklyn,  New  York. 


Free.  25  different  stamps  and  lists,  2C  postage. 
100  different  stamps,  10c.  Nutley  Stamp  Ex., 
Nutlev,  N.  T. 


100  Different  Stamps,  12c;  200,  27c.  Michaels, 
5600  Prairie,  Chicago.  


South  America.  Buy  direct.  1,000  fine  assorted 
Paraguay,  Uruguay,  etc.,  for  $2  bill.  Exchange 
rare  stamps  with  collectors  and  dealers.  Lots 
or  on  sheets.  C.  P.  Mego,  Necochea  193,  Lomas 
Dezamora.  Argentine  Republic.  


Special  Variety  packets,  15c  each;  three  for  40c. 
50  Orientals,  40  Japanese,  30  South  and  Central 
American.  Lionel  Smith  Stamp  Co.,  Box  407 
Hartford,  Conn. 


Best  One  Cent  Approvals  in  America.  F.  P. 
Hand,  1117  So.  60th  St.,  Philadelphia,  Pa.  

Stamps.  Send  15c  for  30  stamps,  all  different. 
Including  war  issues.  W.  Baumann,  1033  Levick 
St.,  Philadelphia,  Pa. 


Electrical  Supplies  &  Appliances. 


Boys— Here  is  the  simplest  and  cheapest  elec- 
tric telegraph  ever  devised.  With  the  "K"  Ap- 
plicator you  need  no  batteries.  Get  electricity 
free,  instantly,  anywhere,  at  any  time.  Send  30c 
(postal  money  order)  for  full  instructions  how 
to  make  the  "K"  applicator  and  how  to  operate 
an  electric  telegraph  without  batteries.  Is  easier 
to  make  and  requires  less  material  than  you 
would  use  in  making  a  kite.  Gives  constant, 
smooth,  even  current  day  and  night,  never  runs 
down,  even  upon  closed  circuit.  Works  on  any 
metallic  line,  even  barbed  wire  fence,  as  no  in- 
sulators necessary.  The  "K"  Applicator,  Mis- 
souri   Valley,  Iowa.  

Radio  Paint  Glows  at  night.  Bottle,  20c.  Box 
3613  Kens.  Station,  Philadelphia.  


Storage  Batteries.  Make  the  plates  yourself, 
we  will  tell  you  how.  Sample  plate,  40c.  Wind- 
sor Specialty  Co.  (not  incorporated),  5419  Wind- 
sor Ave.,  Chicago.  111. 

Castings,  Blueprints,  Engines — Gas  and  Steam, 
l/s  H.P.  up.  Gears,  Pulleys,  Pumps,  Fittings, 
Small  Boilers.  Complete  circulars  for  stamp. 
Latest  models.  Universal  Gas  Motor  Co.,  364 
Monadnock    Block,  Chicago. 

Magnets:  Large  Horseshoe  Magnets.  Will 
lift  12  lbs.  Mail  $1,  stamps  or  Money  Order. 
Parcel  Post  Prepaid  to  all  parts  of  U.  S.  or 
Canada.  West  Side  Novelty  Co.,  Drawer  No.  8 
Wabash  P.  O.,  Pittsburgh,  Pa. 

Electrical  Workers  and  all  others  who  are  in- 
terested in  Electrical  Work  in  the  Reconstruc- 
tion that  is  taking  place.  To  send  us  their  name 
and  receive  descriptive  literature  of  our  Modern 
Blue  Print  Chart  Method  of  Electrical  Wiring. 
Souvenir  information  card  included.  Electrical 
Wiring  Diagram  Co.,  Box  C.  173.  Altoona.  Pa. 

Lava  Insulation  is  not  molded  but  individually 
sawn,  lathe  turned,  milled,  drilled,  threaded.  No 
limitation  on  form,  only  on  size.  Kilned  at  two 
thousand  degrees.  Hard,  strong,  accurate,  fire, 
acid  proof.  Ask  for  book.  American  Lava  Insu- 
lator  Company,  Chattanooga,  Term.   

Battery  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio.  . 

Motor  Winders.  See  ad  under  "Blueprints." 
Charles  Chittenden.  

Electric  Lighting  Outfit  for  Sale-35  H.P.  two- 
cylinder  Fairbanks  heavy  duty  engine,  direct  con- 
nected to  C.  &  C.  27  K.W.  generator.  Engine 
runs  with  either  gasoline,  artificial  gas,  or  natural 
gas.  Weight,  complete,  about  12,500  lbs.  Run 
about  six  months.  Like  new.  Has  carried  3.200 
ten-watt  lamps.  Price  $2000.00.  Mamng  Cleve- 
land, Room  4  Cleveland  Bldg.,  Academy  St., 
Poughkeepsie,  New  York. 

Blueprints 

Blue  Prints,  236  A.C.  diagrams,  contains  54  sin- 
gle phase,  42  two  phase,  50  three  phase  Star,  40 
Delta,  12  Star-Delta.  Appendix  68  changes  of 
voltage,  phases,  speed,  cycles,  etc.  10  samples 
25c.  Particulars  free.  Charles  L.  Chittenden,  811 
West  18th  Street,  Kansas  City,  Missouri. 
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Printing.  

1,000  Letterheads,  Envelopes,  Typewriter  Let- 
ters, $2.  Circulars,  Labels,  $1;  samples.  M. 
Lomond.  65  Broadway.  Brooklyn,  N.  Y.  

Printing?  Good  printing  is  the  stepping  stone 
to  big  business.  We  do  it  right.  Send  for  quo- 
tations and  samples.  Parcel  Post  Prmtery, 
Dept.  K.  Kinmundy.  111.  

Your  Stationery  Printed.  Good  grade,  $1.00. 
The  Star  Print  Shop.  Charlotte,  Mich.  

500  3x6  2-Color  Circulars,  neatly  printed  and 
sent  prepaid  for  only  $1.00.  Robinson's  Print 
Shon.  Portland,  Conn. 
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Books. 
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Personal. 


Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results.  Intensely  interesting  book- 
let  free.    Winslow  H.  Chase,  Washington,  D.  C. 

Get  valuable  interesting  mail  free.  Cornish 
Co..  Schenectady,  N.  Y.  

The  Salesman  Win$.  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  mail 
and  guarantee  offer  of  position  or  refund  tuition. 
For  interesting  particulars,  address  Kansas  Vo- 
cational Bureau,  Miltonvale,  Kansas, 
i .  ■     "  ' 

For  Men. 

Send  us  your  dull  razor  blades.  We  re-edge 
them  Good  as  New,  any  kind,  2^4c  each.  Prompt 
service  and  satisfaction  guaranteed.  Dealers 
wanted.  Keenedge  Company,  Inc.,  184  Washing- 
ton  St.,  Chicago,  111.  

Dredge's  Necktie  Valet  removes  wrinkles  (with- 
out ironing)  from  neckties.  Sample  25c.  Get 
one  today,  Dept.  E,  190  Pilgrim,  Highland  Park, 
Mich.  

Detectives  Earn  Big  Money.  Travel.  Great 
demand.  Experience  unnecessary.  We  train 
you.  Write  for  free  particulars.  American  De- 
tective System,  1968  Broadway,  N.  Y. 


Dear  Reader.  If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Messmerism,  Char- 
acter Reading,  Healing,  Mysticism  Success, 
Salesmanship,  Mechanics,  Entertainment,  etc. 
A.  W.  Martens,  J -49,  Burlington,  Iowa.  

Books  tor  Men — Also  "classy"  pictures.  Cata- 
log free.    United  Sales  Co.,  Springfield,  111. 

Why  "Flunk"  in  Latin,  students?  "Caesar" — 
First  Eight  Books — "Cicero,"  or  "Virgil"  and 
others  translated,  word  for  word,  into  English. 
Complete,  clothbound  $1.25  each,  postpaid.  Mo- 
nongahela  Novelty  Co.,  Box  565,  Monongahela, 
Pa.  

World-Romic  System.  Masterkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English  aviation  dictionary,  61c.  Languages, 
143  W.  47th  St.,  New  York.  

20c  Year  "Popular  Boy  Magazine."  62  West 
First  Ave.,  Columbus,  Ohio.  Display  advertise- 
ments $1  per  inch. 

Books  on  Sex — For  men  and  women.  Catalog 
free.  United  Sjjles  Co.,  Springfield,  III. 

Books.  Practical  Mechanical,  Auto,  Aviation, 
Home  Study  oooks.  Easy  payments.  Send  dime 
"tonight"  for  catalogs.  Amsco,  Dept.  EI, 
Aurora,  111. 

Laws  of  Nature  every  married  and  engaged 
person  should  know.  50c  (no  stamps).  Central 
Co.,  599  Ninth  Ave.,  New  York. 

Concordia  contains  essays,  formulas,  plans. 
Year's  subscription  50c,  trial  20c.  Concordia 
Magazine,  9  Water,  York,  Pa. 

Will  Pay  40c  for  a  good  copy  November,  1918, 
Electrical  Experimenter.  Address  Burnie  Lazette, 
49  Kentucky  Ave.,  Monroe,  Mich. 

To  Get  Better  Pictures.  Read  the  amateur 
photographers'  weekly;  illustrated;  weekly  prize 
competitions;  print  criticisms;  many  unique  fea- 
tures; $1.50  per  year;  three  months'  trial  sub- 
scription 25c.  Abel  Publishing  Company,  401 
Caxton  Bldg.,  Cleveland,  O. 


Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School — est.  45 
years.  Catalog  free.  Dodges  Institute,  7th  St., 
Valparaiso,  Ind. 


Sparking  Metal. 


Your     Opportunity?     Hundreds  of  unfound 

uses    for    Sparkmetal.      Friction  gives  light. 

Smallest  piece  gives  2,000.  Six  pieces,  dime. 
Colonial,  Woodhaven,  N.  Y. 


Formulas. 


500  Formulas,  including  Resilvering  Mirrors — 
Renewing  Dry  Batteries — Mechanics  Soap — Lu- 
minous   Paint,   25  c.     Ideal    Book   Shop,  5501-EE 

North  Robey,  Chicago. 

1,000,000  Formulas,  Processes,  Trade  Secrets,  for 
every  business;  1,016  pages,  $2.00.  Ideal  Book 
Shop,  5501-EE  North  Robey,  Chicago. 

Send  for  free  catalogue  "Golden  Opportuni- 
ties," Typewritten  tested  Formulas,  Chemical 
Analyses,  Trade  Secrets  in  every  line.  No 
printed  trash.  Satisfaction  guaranteed;  23  years' 
manufacturing  experience.  Industrial  Sales  Ser- 
vice,  73  Washington,  Memphis,  Tenn.  

500  Reliable  Formulas,  20c.  Egg  Substitute, 
Orangeade  Powder,  Mechanics  Soap,  10c.  Nor- 
man  Ovri,  Dept.  3,  Hemet,  Calif. 

500  Successful  money-making  formulas  and 
trade  secrets.  Postpaid  25c.  Charles  Dynes, 
Winchester,  Ind. 
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News  Correspondents. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 
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Tricks,  Puzzles  and  Games. 


Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,  New  York  City.   

Black  Art  Hindoo  experiments.  1919  edition, 
25c.  Invisible  ink.  Free  trick.  Catalogue  each 
order.    Lindhorst  Magic  X  Shop,  St.  Louis. 

Illusions — Stage  Tricks  with  500  Illustrations. 
Catalog  15c.  Small  catalog  free.  Hornmann 
Magic  Company,  304  West  34th  St.,  New  York. 

Magic — Card  Tricks.  Sensational  escapes,  jokes, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  206,  Berlin,  Wis. 
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Scenery  for  Hire. 


Collapsible  Scenery  for  all  plays.  Decorations. 
Amelia  Grain,  Philadelphia. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers 
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Patent  Attorneys. 

M.  H.  Loughridge,  Patent  Attorney,  Consulting 
Engineer.  The  high-class  service  of  the  large 
manufacturer  at  modest  cost.  Designs  and  man- 
ufacturing specifications  prepared.  Room  903, 
1457  Broadway,  New  York.  

Patents  Procured— Trade  Marks  Registered— A 
comprehensive,  experienced,  prompt  service  for 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for 
disclosing  idea  free  on  request.  Richard  B. 
Owen,  130  Owen  Bldg.,  Washington,  D.  C,  or 
2278-T  Woolworth  Bldg.,  New  York.  

M.  F.  Miller,  Ouray  Building,  Washington,  D. 
C,  Patent  Attorney,  Mechanical  and  Electrical 
Expert.  Best  quality  of  work  and  results.  Mod- 
erate  charges.    Advice  free.  

Millions  Spent  Annually  for  Ideas!  Hundreds 
now  wanteul  Patent  yours  and  profit.  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  212  Patent  Dept.,  American  Indus- 
tries, Inc.,  Washington,  D.  C.  

Patents.  Prompt,  personal,  efficient  service  by 
an  attorney-at-law,  skilled  in  all  branches  of 
Patent  practice.  Over  12  years'  actual  experi- 
ence. Full  information  upon  request.  B.  P. 
Fishburne,  324  McGill  Bldg.,  Washington,  D.  C. 

Inventors — Send  sketch  of  your  invention  for 
advice  regarding  patent  protection.  Twenty 
years'  experience.  Hand-book  on  Patents  sent 
free.  Talbert  &  Talbert,  Patent  Lawyers,  4822 
Talhert   Bldg.,   Washington.  D.  C.  

John  M.  McLachlen,  Atty.-at-Law.  Patents, 
Trade  Marks,  Copyrights.  410  McLachlen  Bldg., 
Washington,  D.  C.  

"Investors'  Adviser"  sent  free  on  request. 
William  C.  Linton,  918  F  St.,  N.  W.,  Washing- 
ton, D.  C,  363  University  Street,  Montreal, 
Canada.  

Inventions  Patented;  Trade  Marks  Registered; 
Labels,  Prints,  Publications  copyrighted;  prompt 
service;  reasonable  fees;  plain  advice;  request 
detailed  information  before  placing  your  busi- 
ness. Jaynes  &  Jaynes,  802  Kellogg,  Washing- 
ton,  P.  C.  

Patent  Your  Own  Inventions.  Save  attorney's 
fees;  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Bldg.,  New 
York  City.  

Patents  promptly  procured  by  personal  expert 
service.  Information  on  request.  James  D. 
Lyles,  Washington,  D.  C. 

"How  to  Establish  Your  Rights"  to  patent 
protection  is  a  bulletin  every  inventor  should 
read  before  disclosing  his  idea  to  others.  This 
bulletin  form  "Evidence  of  Conception"  and 
other  interesting  and  valuable  patent  informa- 
tion free.  Lancaster  &  Allwine,  242  Ouray  Bldg., 
Washington,  D.  C,  originators  of  the  form, 
"Evidence  of  Conception.." 

Patents — My    fee   payable   in   monthly  install- 
ments.    Send   sketch  for  advice.     Booklet  free. 
Frank  Fuller,  Washington,  D.  C. 
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For  Inventors. 


Inventions  Wanted.  Cash  or  royalty  for  ideas. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo. 

Inventors,  send  sketch  of  model  of  your  inven- 
tion for  opinion  concerning  patentable  nature, 
and  exact  cost  of  applying  for  patent.  Book, 
"How  to  Obtain  a  Patent,"  sent  free.  Gives 
information  on  patent  procedure  and  tells  what 
every  inventor  should  know.  Established  twen- 
ty-five years.  Chandlee  &  Chandlee,  408  Sev- 
enth  St.,  N.  W„  Washington,  D.  C.  

900  Mechanical  Movements,  also  illustrations 
explaining  50  Perpetual  Motions.  My  book, 
"Inventor's  Universal  Educator,"  Fifth  Edition, 
tells  how  fo  procure  and  sell  patents.  Govern- 
ment and  other  costs.  Covers  the  matter  from 
A  to  Z.  160  pages,  elegantly  bound.  Contains 
noted  decisions  of  XJ.  S.  Supreme  and  State 
Courts  on  patent  cases.  Mechanical  Move- 
ments greatly  assist  inventors — suggest  new 
ideas  that  may  prove  of  great  aid  in  perfecting 
inventions.  Tells  how  to  select  an  attorney. 
Has  valuable  information  regarding  Patent 
Sharks,  Selling  Agents  and  Brokers.  Price,  $2. 
Postage  free  everywhere.  Fred  G.  Dietrich,  603 
Ouray  Bldg.,  Washington,  D.  C. 

Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,  D.  C. 

Inventors  Protect  yourselves.  Record  idea 
before  exposing  to  anyone,  including  attorneys. 
Paul  E.  Klein,  Cons.  Eng.,  Reg.  Pat.  Att'y.,  21 
Park  Row,  Nt  w  York.  

"Inventor's  Guide"  Free  on  request;  gives  valu- 
able advice  and  information  for  all  inventors. 
Write.  Frank  Lederman,  Registered  Patent  At- 
torney,  17  Park  Row,  New  York. 

Inventors  join  National  Institute  of  Inventors, 
118  Fulton  St.,  New  York  City;  membership  so- 
ciety 1,900  strong;  will  help  protect,  develop, 
finance  and  market  your  invention.  Absolutely 
no  charge.    Write  for  booklet. 

"Sell  or  Finance  Inventions."  Read  Money 
Talks  Magazine.  Send  for  free  sample  copy. 
70-B   Park  Place,  Newark,  New  Jersey. 
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Patents  for  Sale. 

For  Sale— Outright  or  Royalty,  Patent  No. 
■  •3OI>741  on  Improved  Automobile  Signal.  Send 
for  particulars,  enclosing  ioc  postage  for  Draw- 
ings and  Specifications.  A.  Raul,  3534  N.  Clare- 
mont  Ave.,  Chicago.  

Patent  lor  sale  covering  simplified  rotary 
spark  gap  machine.  Extra  high  merit.  Infor- 
mation, pictures.  Address:  Mr.  Teele,  139  Gene- 
see St.,  Buffalo,  N.  Y. 


Chemicals. 


Radium  Radium!  Advanced  experimenters 
may  at  last  obtain  a  variety  of  Rare  and  Radio- 
active metal  salts  at  a  reasonable  cost.  Order 
our  Radium  Rare  Metal  Collection  immediately!! 
It  contains  over  three  grams  each  of  Radium 
ore,  Beryllium  Nitrate,  Zirconium  Chloride, 
Thorium  Nitrate,  Selenium,  Uranium  Nitrate, 
Tungstic  Acid,  Titanium  Oxalate,  Lithium  Chlor- 
ide, and  Cerium  Nitrate.  Can  you  beat  this  for 
only  $1.75?  One-half  ounce  each  of  above,  $5.00. 
Radio  Chemical  Supply  Co.,  915  Westcott  St., 
Syracuse,  N.  Y. 

Two  step!  "Multi- Audi- Fone,"  $45.  Chemicals, 
$20.  Write!  Sherman  Whiting,  2010  Park  Ave., 
Bridgeport,  Conn. 

Thousands  pure  Chemicals.  Dime  packages. 
Gleasman,  M<  rris  St.,  Utica,  N.  Y.  

Amateurs  and  Experimenters — We  can  supply 
you  with  any  chemicals  and  apparatus  at  the 
lowest  prices.  Write  for  our  price  list.  Jos. 
Simpson,  3880  Windsor  PI.,  St.  Louis,  Mo. 

One  Hundred  Chemical  Experiments  printed  in 
book  form,  25c.  Oliver  R.  Stalter,  Oshawa,  On- 
tario, Canada. 

Experimenters  "Chemset"  No.  2  Startling 
Chemical  Outfit,  containing  Chemicals  and  di- 
rection booklet,  20c.  No.  1  "Chemset,"  15c.  Both, 
30c.  Cactus  plant  8c,  X-ray  Novelty  8c,  Magic 
Trick  SC.  All  three,  15c.  Mystic  Shop,  714  Vin- 
ton, Waterloo,  Iowa. 
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Cameras,  Supplies — Photo  Developing. 


For  15c  we  will  develop  and  furnish  prints 
from  one,  six  or  eight  exposure^  film  or  enlarge- 
ment 8xio,  your  favorite  negative,  20c  to  show 
quality  and  service.  Associated  Photo  Company, 
Sta.  A  12,  Cincinnati,  Ohio. 

Clean,  Neat,  Perfect  Kodak  Finishing  at  the 
lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69.  Ann  Arbor,  Mich  

Special  Offer — Your  next  Kodak  Film  Devel- 
oped, ioc,  and  prints  2c  each.  Best  workman- 
ship. Enlargements  a  specialty;  24  hours'  ser- 
vice. Enclose  money  with  order.  Write  for 
price  list  "6"  and  sample  print.  Johnston  & 
Tunick,  53  Nassau  St.,  New  York. 

Mail  us  15c  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives  any 
size  and  15c  for  six  prints.  Or  send  35c  for*one 
8  x  10  mounted  enlargement.  Prompt,  perfect 
service.  Roanoke  Photo  Finishing  Co.,  255  Bell 
Ave..  Roanoke,  Va. 
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For  the  Photographer. 


Do  you  take  pictures?  Write  for  free  sample  of 
our  big  magazine  showing  how  to  make  better 
pictvires  and  earn  money.  American  Photog- 
raphy,  465  Pope  Building,  Boston,  Mass. 

Correct  Distance  at  a  glance.  MacMillan's 
Distograph,  when  adjusted  for  user's  height,  will 
accurately  measure  the  distance  at  a  glance. 
Sharp  picture  assured.  A  war-time  invention. 
Fits  in  vest  pocket.  Nickel  silver  with  etched 
scales.  At  your  dealer's  or  postpaid,  $1.25.  A. 
W.  MacMillan,  Ellis  Ave.  and  43rd  St.,  Chicago, 


Postcards. 


Rare  Real  Photos:  Bathing  beauties,  models, 
the  kind  you  want.  Sample,  dime.  Write.  Ar- 
tiste, Auburn,  Ind. 

Join  a  post  card  club!  Have  friends  every- 
where. Membership,  ioc.  John  Miller,  1430  H 
Street,  Sacramento,  California. 

Five    Prettiest    Women    Cards,  hand  colored, 

25c.  Chas.  Durso,  Dept.  41,  25  Mulberry  St., 
New  York  City. 
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Pictures. 


French  Art  Models,  Bathing  girls.  Real  Pho- 
tos. _  Generous  samples  and  list  for  dime.  E. 
Davis,  Box  71,  West  Somerville,  Mass. 


Novelties. 


Here,  Boys  Make  a  toy  aeroplane;  see  our 
Nifty   ad.,  page  600. 
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Stammering. 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 
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Health. 


Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $i 
if  cured.  Remedy  sent  on  trial.  Superba  Co., 
SA,  Baltimore,  Md.  

Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed.  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F, 
New  York. 

Goiter.  Rid  yourself  of  this  Terrible  Disease 
at  home.  Cure  Guaranteed  or  money  refunded. 
Formula  and  full  directions  for  using  this  won- 
derful New  Discovery  sent  to  all  those  afflicted. 
Price  $2.00.  P.  O.  or  Ex.  Money  Order.  Address: 
Wellington  Laboratories,  No.  40  15th  Street, 
Detroit,  Michigan.  

Pyorrhea  (Rigg's  Disease — Bleeding  or  Swollen 
Gums).  H.  E.  Kelty,  D.D.S.,  M.D.,  pyorrhea 
specialist  for  15  years,  has  developed  a  success- 
ful home  treatment  for  pyorrhea  Purifying, 
healing,  preventative.  Full  month's  treatment 
$1,  postpaid.  Or,  write  for  free  booklet.  Pyorem 
Mfg.  Co.,  439  Seventh  Street,  Brooklyn,  N.  Y. 
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Instruction. 


Stuck?  What  is  it?  A  question,  problem  or 
experiment  in  physics,  chemistry,  biology,  elec- 
tricity, mathematics,  radio,  X-Ray,  etc.  Prompt 
and  accurate  information  furnished  by  us.  En- 
close 25c  to  cover  expenses.  Address:  Associa- 
tion Amateur  Scientists,  Bureau  of  Technical 
Information,  225  Lynch  St.,  Brooklyn,  N.  Y. 

Questions  answered.  All  subjects.  Answerall 
Information  Bureau,  51  Cliff  St.,  N.  Y. 

Cartooning  Comics  and  Lettering  in  14  easy 
lessons.  Only  $3,  postpaid.  Over  300  illustra- 
tions. Sample  Lesson  25c.  Ernie's  School, 
Elyria,  Ohio. 

Play  Piano  in  thirty  minutes  with  this  new 
vamping  card.  Placed  behind  keys.  Colored 
chart,  20  cents,  postpaid.  C.  Maxwell,  Box  903, 
Portland,  Maine. 

Cornetists — Trombonists.  Send  for  "Free 
Pointers"  Weak  Lips— High  Tones.  Virtuoso 
Cornet  School.  Buffalo,  New  York. 

Progressive  Shorthand— home  study  course 
complete  in  five  lessons  for  $5.  System  based  on 
longhand;  easy  to  learn,  easy  to  read — simple 
yet  perfectly  adapted  to  English  or  any  Latin 
language.  Progressive  Shorthand  School  (E), 
1010  East  Fir,  Seattle,  Wash. 
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For  the  Hair. 


I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growing  results.  Will  send  box,  postpaid,  with 
recipe,  10c.  John  Hart  Brittain,  150  E.  32nd  St., 
BA-300,  New  Y'ork. 

wmmimmmmmmmmmmmmmwmmmmmmmHmmmmmmmmmmm 
Portable  Garages. 


Portable   Garages,   wood   or   steel,  reasonable 
prices.     Write    Bona    Fide    Building    Mfrs.,  24 
Borden  Ave.,  Long  Island  City. 
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Phonographs  and  Supplies. 


Build  Your  Own  Phonograph  and  manufacture 
them  for  profit.  Drawing  instructions,  parts, 
price  list,  blueprints,  etc.,  complete,  sent  free 
upon  request.  Write  today.  Associated  Phono- 
graph Co.,  Dept.  E-i.  Cincinnati,  Ohio. 

Make  Your  Own  Phonograph.  Particulars  free. 
DeSelO-PhonE,  P.  O.  Box  720,  Attica,  Indiana. 

Build  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind. 
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Old  Money  W  anted. 


We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  ioc.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  110,  Le  Roy,  N.  Y. 

Never  Sell  Old  Coins  until  you  see  our  copy- 
righted 6x9  Illustrated  Coin  Value  Book  (New 
Edition) — showing  high  prices  we  pay.  $100  paid 
for  1894  dime,  S  Mint.  $5.00  for  1856  Eagle  Cent. 
Send  ioc  for  your  copy  today.  Hundreds  of  old 
coins  wanted.  International  Coin  Co.,  Box  151-P, 
Philadelphia,  Pa. 
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Motion  Picture  Plays. 

Earn  $1,200  a  Year  in  Spare  Time  writing  pho- 
toplays. Experience  unnecessary.  Send  for  free 
book  valuable  information,  special  prize  offer. 
Photo  Playwright  College,  Box  278  E-6,  Chicago. 

Photoplays  Wanted.  Big  prices  paid.  You 
can  write  them.  We  show  you  how.  Free  par- 
ticulars.   Rex  Publishers.  Box  17^,  E.-6,  Chicago. 

Musical  Instruments. 


Violins.  Deep,  Mellow,  Soulful— on  credit. 
Easy  terms  for  wonderful  instrument.  Get  de- 
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"See  /hem 
Firs/ — P<ry 
afterwards" 


Learn  electricity  as  you  would  in  actual  PRACTICE — in  accordance  with 
the  methods  employed  by  the  highest  paid  electrical  experts  in  America. 
The  New  McGraw-Hill  Library  of  Practical  Electricity  contains  the  actual 
working  facts  which  you  need  in  order  to  succeed  in  the  electrical  field. 
Terrell  Croft,  formerly  with  the  Westinghouse  Company,  makes  the  con- 
quest easy  for  you. 

A  New  Standard  in  Electrical  Literature 

The  New  Library  of  Practical  Electricity  by  Terrel  Croft  marks  a  new  era  in  elec- 
trical literature. 

The  great  field  of  electrical  engineering,  with  its  limitless  possibilities 
of  earning  power,  is  brought  to  you  in  a  form  that  makes  success  easy. 
The  Library  is  a  creation — an  achievement  that  is  without  parallel  in 
technical  literature,  because  it  sticks  to  actual  practice  throughout 
its  3000  pages. 
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A  letter  that  means  some- 
thing to  YOU — 

McGraw-Hill   Book   Company,  Inc., 
239  West  39th  Street, 
New  York,  N.  Y. 

Gentlemen:  In  an  attempt  to  ex- 
press myself  about  CROFT'S  NEW 
LIBRARY  OF  PRACTICAL  ELECTRIC- 
ITY, I  have  never  seen,  and  do  not 
believe  there  was  ever  printed  in  the 
English  language,  a  more  comprehen- 
sive set  of  books.  It  Is  a  library 
that  is  just  as  valuable  to  the  novice 
as  to  the  expert,  because  it  is  all 
practice. 

Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation, 
Hazeltown,  Pa. 


(CROFT'S  NEW  LIBRARY  OF  PRACTICAL  ELECTRICITY— 8  VOLS.) 


|  NOW  is  the  time  to  Master  Electricity— NOW  is  the 


time  to  prepare  for  a  High  Salary-— 

Not  one  cent  in  advance — Just  the  coupon   4 i| 

Examine  this  new  Library  for  ten  full  days  without  ex-     /"VI J 


Old  books  won't  do.  Amateurish  books  won't  do.  Books 
compiled  by  "desk  authors"  or  men  with  no  practical 
experience  will  not  serve  your  purpose. 

Practical  books  are  easiest  mastered.  Practical  books, 
written  by  practical  men,  teach  you  accurately  and  rap- 
idly. There  is  nothing  in  the  Croft  Library  which  you 
can  not  understand.  Terrell  Croft  tells  you  the  secrets  of 
success  in  electricity  in  plain  words,  figures  and  illustra- 
tions. Nothing  is  left  to  the  imagination.  There  is  no 
guesswork.     There   is  no  theory  or  higher  mathematics. 

Send  now  for  these  eight  volumes.  No  matter  how  many  books  on 
electricity  you  possess,  you  are  unfair  to  yourself  unless  you  take 
advantage  of  this  free  examination  privilege.  No  matter  whether  you 
are  beginner  or  expert,  these  books  will  show  you  the  clear  road  to 
success.     Inspection  will  prove  this. 
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239  West  39th  Street,  New  York,  N.  Y.  AW 


U  McGraw-HIM 
Book   Zo.,  Inc. 
239  W.  39th  St 
NEW  YORK 


pense.    Find  out  for  yourself  why  it  is  now  taking  the 
lead  in   electrical   book  sales  in   America.   '  Use  the 
books  as  you  see  fit  for  ten  days.    Look  at  the  hun 
dreds  of  illustrations  that  clear  up  all  the  mys- 
teries in  electrical  practice.     Stick  a  couple  of 
the  volumes  in  your  pockets,  and  refer  to  them 
during  the  day.     Figure  out  in  an  instant  „- 
the   problems   that   have   heretofore   taken  jM**  Ontlemen 
hours  ^uiuic    um.cu  >.  j  please   send   me   the  Li- 

Then'send  us  $2  in  ten  davs  and  <t?       ..A  ,  -i"7  ,  m    .Prac^aI  Eho' 

ner  m™tl  f„, .  S  y  *3       ^XXk        trlclty    (shipping  charges  pre- 

per  month  for  six  months,  or  re-  ytJ  YY  paid)  for  10  days'  free  exam- 
n»«  thevset  entirely  at  our  ex-  ^-f|\I>  ination.  If  satisfactory.  I  will 
pense.  You  risk  nothing  by  re-  „  jf  I  L »^  send  $2  in  ten  days  and  $3  per 
turning  the  attached  coupon.       "Vl  >  month   until   $20  has  been  paid.  If 

not  wanted,  I  will  write  you  for  return 
shipping  instructions. 
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T  the  joint  meeting  of  the  Royal  Society 
and  the   Royal   Astronomical   Society  of 
London,  Sir  Joseph  Thomson  recently  an- 
nounced  the   correctness   of   the  famous 
Einstein  theory.    Photographic  plates  made 
by  British  astronomers  in  northern  Brazil 
on  May  29th  of  this  year,  at  the  occasion  of  the  total 
solar  eclipse,  showed  that  the  light  of  the  stars  passing 
close  by  the  sun  had  been  deflected  considerably.  In 
other  words  the  photographs  of  the  stars  'near  the  sun 
revealed  the  fact  that  they  were  not  in  their  accus- 
tomed stations,  but  at  a  considerable  distance  away. 

If  Einstein's  theory  is  correct,  it  will  be  seen  at 
once  that  for  one  thing  our  astronomical  atlases  must 
be  revised  and  corrected  to  a  certain  degree.  Every 
star,  ^s  is  well  known  is  a  huge  sun.  This  means  that 
stars  closely  together — or  rather  if  they  are  in  a  line 
as  viev/t'1  irom  earth  ly  not  be  where  we  think  they 
are.    They  would  be  further  apart  in  certain  cases. 

Many  new  puzzles  will  have  to  be  worked  out  by 
astrono.-iers.  For  instance  our  present  figures  as  to  the 
distance  of  stars  are  all  wrong  if  Einstein's  theory  holds. 
All  our  former  calculations  are  based  upon  the  assump- 
tion that  a  ray  of  light  is  a  mathematically  straight  line. 
If  it  is  not,  how  are  we  now  to  determinate  the  paral- 
lax of  a  certain  star?  If  gravitation  affects  light,  the 
same  as  wind  affects  a  long  jet  of  water,  how  can  we 
possibly  know  what  we  are  doing?  Suppose  we  wish  to 
determine  the  distance  of  a  star.  That  star  is  billions 
upon  billions  of  miles  distant,  and  if  its  light  rays  pass 
near  one  or  more  dead  (dark)  suns,  which  consequent- 
ly cannot  be  seen  by  us,  how  then  will  we  calculate 
our  distance?  For  the  dark  stars  will  deflect  the  light 
rays  several  times  unbeknown  to  us!  The  case  thus 
seems  hopeless. 

While  Einstein's  theory  is  sound,  real  proofs  are 
still  wanting  despite  what  the  photographic  plate  shows. 
To  elucidate:    When  a  light  ray  passes  from  one  me- 


dium to  another,  it  is  refracted  or  bent  in  its  course. 
Thus  it  is  well  known  that  due  to  the  earths  atmos- 
phere, we  never  actually  see  the  sun  either  rise  or  set. 
Now  the  sun  too  has  a  gaseous  envelope  just  like  the 
earth,  only  much  more  so.  In  fact,  it  has  several:  the 
corona,  the  chromosphere  and  the  photosphere.  Ihe 
corona  reaches  several  million  miles  away  from  the 
sun's  surface.  Any  light  ray  passing  thru  these  intense- 
ly heated  gases  must  be  bent  considerably.  Hot  gases 
refract  light  ravs  more  than  cold  ones,  as  anyone  knows 
who  has  looked  over  a  hot  stove  plate  or  thru  a  bonfire. 
It  is  reasoned  therefore  that  the  photographic  proof  is 
reallv  no  proof  at  all,  as  the  bending  of  the  distant 
star's  light  might  be  caused  by  the  sun's  chromosphere. 

This  immediately  brings  many  question;  to. mind.  If 
Einstein's  theory  is  correct,  and  if  light  rays  are  affected 
by  gravitation,  why  then  for  instance  could  we  not  meas- 
ure the  deflection,  of  a  light  ray  coming  from  one  of 
Tupiter's  moons  as  it  shoots  past  the  huge  mother  planet? 

It  should  be— theoretically— far  easier  to  prove  Ein- 
stein's theorv  within  the  realms  of  our  planetary  sys- 
tem. Here  we  know  the  distances  accurately  because  we 
know  the  exact  orbital  time  periods  down  to  the  smallest 
fraction  of  a  second,  of  all  planets  and  their  sattehtes. 

If  the  objection  is  made  that  the  case  of  Jupiter 
cited  above  might  prove  fallacious  due  to  the  fact  that 
this  planet  has  a  gaseous  envelope,  or  an  atmosphere 
which  would  refract  and  bend  the  light  rays,  we  still 
have  the  reverse  case  of  a  light  ray  coming  from  a 
planet  as  it  passes  one  of  its  moons,  which  we  know 
possesses  no  atmosphere.  However,  due  to  the  small 
gravitational  influence  of  such  a  moon,  we  would  require 
very  sensitive  measuring  instruments  to  detect  the  ex- 
ceedingly small  deflection  of  the  light  rays. 

Another  thought :  Faraday  over  100  years  ago  deflect- 
ed a  light  ray  by  means  of  a  small  magnet.  Gravitation— 
which  "has  been  proved  to  be  of  an  electrical  nature, 
should  not  act  differently.  H.  Gernsback. 
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"The  Master  Key  is  too  modest  a  title  for  such  a  stupendous  revdatioif 


SOME  men  seem  to  attract  success,  power,  wealth,  health 
and  attainment  with  very  little  conscious  effort,  others 
conquer  with  great  difficulty,  still  others  fail  altogether  to  re- 
alize their  ambitions,  desires  and  ideals.    Why  is  this  so? 

The  Master  Key  will  tell  you  why!  It  will  tell  you  that  these  things  are 
controlled  by  Natural  Laws,  precisely  the  same  as  the  falling  of  an  apple. 

The  Master  Key  is  a  key  with  which  many  are  converting  loss  into  gain,  fear 
into  courage,  despair  into  joy,  hope  into  fruition.  No  one  will  emerge  from 
its  magic  pages  but  with  a  firmer  grasp  of  the  future,  a  surer  understanding 
of  what  he  can  do. 

This  may  seem  to  be  too  good  to  be  true,  but  remember  that  within  a  few 
years,  by  the  touch  of  a  button  or  the  turn  of  a  lever,  science  has  placed 
almost  infinite  resources  at  the  disposal  of  man,  is  it  not  possible  that  there 
are  other  laws  containing  still  greater  possibilities.  * 

An  understanding  of  this  law  will  enable  you  to  control  every  other  power 
which  exists.  It  is  without  doubt  the  greatest  discovery  of  the  Twentieth 
Century.  In  it  may  be  found  the  remedy  for  every  ill,  the  solution  to  every 
difficulty,  the  gratification  for  every  desire ;  in  fact,  it  would  appear  to  be  the 
Creator's  magnificent  provision  for  human  emancipation. 

A  copy  of  this  magnificent,  richly  bound  hundred-page  book  will  be  sent  to 
any  address,  without  cost  or  obligation  of  any  kind. 

Charles  F.  Haanel,  203  Howard  Bldg.,  St.  Louis,  Mo. 


You  benefit  by  mentioning  the  "Electrical    Experimenter"  when  writing  to  advertisers. 
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Learn  Wireless 

By  Mail-In  Ten  Weeks 

Calls  Coming  in  Steadily,  for  National  Radio  Institute  Graduates, 
from  all  Parts  of  the  Country.  Two  Concerns  Will 
Take  All  Operators  We  Can  Furnish. 

Commercial  Radio  has  arrived  and  many  attractive  positions 
are  now  open  in  the  Merchant  Marine,  Commercial  Land 
Radio  Service,  Railroads,  Radio  Supply  Factories,  Lake  and 
Ocean  Steamship  Lines,  Telegraph  Companies  and  Aerial 
Mail  Service.  We  are  now  receiving  requests  for  more 
National  Radio  Institute  Graduates  than  we  can  furnish. 


Salaries  Up  to  $250  a  Month 

With  exceptional  opportunity  for  promo- 
tion to  Radio  Mechanic,  Electrician,  or 
Engineer.  No  previous  experience  or  train- 
ing is  necessary.  You  can  Learn  Wireless 
the  National  Radio  Institute  way,  in  Ten 
Weeks,  by  mail,  right  in  your  own  home. 
With  our  help  you  can  quickly  qualify  for 
a  good  position  at  big  pay.  Many  of  our 
students  secure  positions  before  completing 
the  course,  because  it  is  based  on  actual 
practice  and  teaches  what  is  needed  to 
make  a  big  success  of  Wireless  work. 

Get  Your  Instructions  from  the 
Nation's  Capital 

(Our  Course  is  Endorsed  by  the  U.  S.  Govern- 
ment Officials) 


The  National  Radio  Institute,  headed  by 
authorities  who  have  been  closely  allied 
with  government  training  of  students,  was 
established  in  1914  and  is  the  first  school  in 
America  to  successfully  teach  Wireless  by 
Mail.  The  work  is  under  the  direction  of 
J.  E.  Smith,  E.E.,  director  of  the  Radio 
Department,  Howard  University,  and  E.  R. 
Haas,  formerly  of  the  Radio  Division  of 
Yale  University. 

We  now  have  students  throughout  the 
world.  Our  location  in  the  Nation's  Capi- 
tal, together  with  the  standing  of  our  offi- 
cers and  their  wide  acquaintance  among 
government  officials  connected  with  Wire- 
less activities,  places  us  in  position  to  give 
our  students  the  best  instructions  obtain- 
able and  to  be  of  the  utmost  help  in  assist- 
ing them  to  secure  good  paying  positions. 


edge  of  world  affairs,  Wireless  offers  you 
the  chance  of  a  lifetime.  However,  you  are 
not  obliged  to  travel,  but  may  secure  a 
permanent  position  at  one  of  the  big  Land 
Stations,  Railroad,  Telegraph  or  Steamship 
Companies  if  preferred. 

Pay  as  You  Learn 

Our  plans  of  payment  bring  a  wireless  edu- 
cation within  the  reach  of  anyone  who  de- 
sires to  learn.  A  small  payment  down  on 
our  convenient  payment  plan,  and  small 
following  payments,  enables  you  to  earn  the 
cost  of  your  tuition  while  actually  learning 
to  be  a  wireless  operator. 

Free  Instruments  to  Every  Student 

In  addition  to  five  text  books — 35  special 
Lessons  and  18  Personal  Examinations — we 
send  you,  while  taking  our  course,  a  Stand- 
ard Automatic  Wireless  Transmitting  and 
Receiving  Set  for  sending  and  receiving 
messages.  These  fine  instruments  are  Free 
only  to  National  Radio  Institute  Students. 

Oldest  Correspondence  Wireless 

School  in  America 

In  addition  to  being  the  oldest  and  largest 
Wireless  School  in  America,  our  location  in 
the  Nation's  Capital  enables  our  Students' 
Employment  Department  to  keep  in  close 
touch  with  the  best  openings  for  our  gradu- 
ates. A  Post  Graduate  Course  is  Given 
Free  to  every  graduate. 

FREE 

Our  booklet,  "Wireless  the  Opportunity  of 
Today,"  gives  you  complete  information  in 
regard  to  our  course,  the  quick  and  easy 
methods  by  which  you  can  master  wireless,  and 
other  important  facts  you  should  know.  It  is 
free.  Just  mail  the  coupon.  No  obligation 
whatever  on  your  part. 

"  "  _  Mail  This  Coupon  Today  —  ——>-»-«- 

National  Radio  Institute, 

Dept.  140,  14th  &  U  Sts.,  N,  W. 
Washington,  D.  C. 

Send  me,  free  of  charge,  your  booklet  "Wireless 
The  Opportunity  of  Today",  with  full  particulars 
regarding  your  famous  10  weeks'  Home  Study 
Course  and  your  Special  FREE  INSTRUMENT 
OFFER. 


Name  . 
Address 


City   State.-... 
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FREE 

TRIAL 

No 


mm 


Money  A 
Down  ^ 


Used  by 
U.  S.  Steel 
Corporation, 
Pennsylvania 
R.   R„  Na- 
tional City 
Bank  of  New 
York,  Ency- 
clopedia Brit- 
annica,  New 
York  Edison 
Co.,  Otis  Eleva- 
tor Co.,  Boston 
Elevated  Rail- 
ways, and  other  big 
concerns. 


Was 
$100 


Let  us  send  you  the  Oliver  for 
Trial.    The  coupon  brings  it. 

If  you  agree  that  it  is  the 
typewriter,  regardless  of  price,  pay 
it  at  the  rate  of  $3  per  month, 
ask  no  partial  payment   in  advance. 
You  have  over  a  year  to  pay.    And  you'll  have 
the  Oliver  all  that  time.    There  is  no  need  to 
wait  until  you  have  the  full  amount. 

If,  after  trying  it,  you  wish  to  return  it,  we  even  re 
fund  the  outgoing  transportation  charges.    So  the  trial 
does  not  cost  you  a  cent.    Nor  does  it  place  you  under 
obligations  to  buy. 

Our  new  plan  has  been  a  tremendous  success.  We  are  selling 
more  Olivers  this  way  that  ever  before.  Over  700,000  Olivers 
have  been  sold  !    Oliver  popularity  is  increasing  daily. 

This,  the  Oliver  9,  has  all  the  latest  improvements.  It  is  noted 
for  its  sturdiness,  speed  and  fine  workmanship.  It  is  handsomely 
finished  in  olive  enamel  and  polished  nickel.  If  any  typewriter 
is  worth  $100,  it  is  this  Oliver,  for  which  we  now  ask  only  $57, 
after  its  being  priced  for  years  at  $100. 

Mail  the  coupon  for  EITHER  a  free  trial  Oliver  or  further 
information.  Be  your  own  salesman  and  save  $43.  This  is  your 
great  opportunity. 

Canadian  Price  $72 

THE  OLIVER  TYPEWRITER  COMPANY 


10c  a  day  soon  buys  an 

OliverTypewriter— latest  model 


Before  you  realize  it  you  have  this  splendid  Oliver 
paid  for.  And  you  get  to  use  it  right  away  —  while 
you  pay. 

To  begin  with,  you  save  $43  on  the  price,  for  we  now 
sell  the  $100  Oliver  for  $57.  It  is  our  latest  and  best  model, 
the  No.  9.    The  finest  product  of  our  factories. 

We  are  able  to  make  this  great  saving  for  you  through  the 
conomies  we  learned  during  the  war.    We  found  that  it  was 
necessary  to  have  great  numbers  of  traveling  salesmen  and 
erous  expensive  branch  houses  through  the  country.  We  were 
able  to  discontinue  many  other  superfluous  sales  methods 

ou  may  buy  direct  from  us  via  coupon.    We  even  send  the 

Oliver  for  five  days'  free 
trial  so  that  you  may  act  as 
your  own  salesman.  You 
e  it  as  if  it  were 
wn.     You  can  be 
e    judge,  with  no 
to  influence  you. 


Now 

$57 


The  Oliver  Typewriter  ^o. 


in  advance 


This  coupon  brings 
u  a  Free  Trial  Oliver 
bout  your  paying 
Decide  yourself.    Save  $43. 

Or  this  coupon  brings  further  infor- 
mation. Check  which  you  wish. 

THE  OLIVER,  TYPEWRITER  COMPANY, 

678  Oliver  Typewriter  Bldg.,  Chicago,  HI, 

□ Ship  me  a  new  Oliver  Nine  for  five  days  free  in- 
spection.  ]f  I  keep  it,  I  will  pay  $57  at  the  rate/ 
of  $3  per  month.    The  title  to  remain  in  you  until  fully 

paid  for. 

My  shipping-  point  is  

This  does  not  place  me  under  any  obligation  to  buy.  If 
I  choose  to  return  the  Oliver,  I  will  ship  it  back  at 
your  expense  at  the  end  of  five  days. 

□ Do  not  send  a  machine  until  I  order  it.  Mail  me 
your  book — "The  High  Cost  of  Typewriters — The 
Reason  and  the  Remedy,"  your  de  luxe  catalog  and 
further  information. 


678tH'vel"  Typewriter  Building,  Chicago,  lil 


(29.02) 


Name   

Street  Address  

City   State. 

Occupation  or  Business  


1 
I 

B 
I 
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It  contains  the  follow- 
ing 44  chemicals 


Alum  AI2(S04)3,  (NH4)2so, 

Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H„0) 
Ammonium  Carbonate 

(NHi)2  C03 
Ammonium  Chloride  ( NH4C1) 
Ammonium  Sulphate 

(NH4)2  SO., 
Barium  Chloride  (Bad.) 
Boric  Acid  (H:,B03) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaClo) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042HO) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl.) 
Copper  Sulphate  (CuSOj) 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Clycerol  (Glycerine) 

C3H.,(OH)3 
Hydrochloric  Acid  (HC1) 
Iodine  ( 1 ) 

Iron  Chloride  (Fed.) 

Iron  Oxide  (Fe,03) 

Lead  Acetate  Pb  (C2H302)^ 

Litmus  Paper 

Magnes  um  Carbonate 

(MgC03) 
Manganese  Dioxide  (MnO.,) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (  NiCl2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 

(NaHCO,) 
Sodium  Borate  (NaB02) 
Sodium  Carbonate  (  Na..C03) 
Sodium  Chloride  (NaCI) 
Sodium  Nitrate  (NaN03) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (Na  .SO,) 
Sodium  Sulphite  (NaJSO.,) 
Stannous  Chloride  (SnCl.) 
Sulphate  of  Nickel  (NiS04) 
Sulphate  of  Zinc  (ZnSO,) 
Sulphuric  Acid  (H2S04) 
Tin  (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


: '  ■'■SB-  ■      '         '  ■  ' 


"The  Joy  of  Father  and  Boy." 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 


DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  t  vo  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various- 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  slill  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


"THE  LIVIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  20  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  electrical 
catalog  in  print  today.  176  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telegraphy."  20  FREE  coupons  for  our  160-page 
FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  20  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


ELECTRO   IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to 
cover  postage,  for  which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  20  as  described.  j 

NAME   I 

ADDRESS   

STATE  E.  E.  11-19 
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How  IlmpiovedMyMemory 

Jn  QneEvening 

The  Amazing  Experience  of  Victor  Jones 


"Of  course  I  place  you!  Mr.  Addison 
Sims  of  Seattle. 

"If  I  remember  correctly — and  I  do 
remember  correctly — Mr.  Burroughs,  the 
lumberman,  introduced  me  to  you  at  the 
luncheon  of  the  Seattle  Rotary  Club  three 
years  ago  in  May.  This  is  a  pleasure 
indeed!  I  haven't  laid  eyes  on  you  since 
that  day.  How  is  the  grain  business? 
And  how  did  that  amalgamation  work 
out?" 

The  assurance  of  this  speaker — in  the 
crowded  corridor  of  the  Hotel  McAlpin 
— compelled  me  to  turn  and  look  at  him, 
though  I  must  say  it  is  not  my  usual 
habit  to  "listen  in"  even  in  a  hotel  lobby. 

"He  is  David  M.  Roth,  the  most 
famous  memory  expert  in  the  United 
States,"  said  my  friend  Kennedy,  an- 
swering my  question  before  I  could  get 
it  out.  "He  will  show  you  a  lot  more 
wonderful  things  than  that,  before  the 
evening  is  over." 

And  he  did. 

As  we  went  into  the  banquet  room  the 
toastmaster  was  introducing  a  long  line 
of  the  guests  to  Mr.  Roth.  I  got  in  line 
and  when  it  came  my  turn,  Mr.  Roth 
asked,  "What  are  your  initials,  Mr. 
Jones,  and  your  business  connection  and 
telephone  number?"  Why  he  asked  this, 
I  learned  later,  when  he  picked  out  from 
the  crowd  the  60  men  he  had  met  two 
hours  before  and  called  each  by  name 
without  a  mistake.  What  is  more,  he 
named  each  man's  business  and  tele- 
phone number,  for  good  measure. 

I  wont  tell  you  all  the  other  amazing 
things  this  man  did  except  to  tell  how  he 
called  back,  without  a  minute's  hesita- 
tion, long  lists  of  numbers,  bank  clear- 
ings, prices,  lot  numbers,  parcel  post 
rates  and  anything  else  the  guests  gave 
him  in  rapid  order. 

*   *   *  * 

When  I  met  Mr.  Roth — which  you 
may  be  sure  I  did  the  first  chance  I 
got — he  rather  bowled  me  over  by  saying 
in  his  quiet,  modest  way: 

"There  is  nothing  miraculous  about 
my  remembering  anything  I  want  to  re- 
member, whether  it  be  names,  faces,  fig- 
ures, facts  or  something  I  have  read  in 
a  magazine. 

"You  can  do  this  just  as  easily  as  I  do. 
Anyone  with  an  average  mind  can  learn 
quickly  to  do  exactly  the  same  things 
which  seem  so  miraculous  when  I  do 
them. 


"My  own  memory,"  continued  Mr.  Roth, 
"was  originally  very  faulty.  Yes  it  was — a 
really  poor  memory.  On  meeting  a  man  I 
would  lose  his  name  in  thirty  seconds,  while 
now  there  are  probably  10,000  men  and  women 
in  the  United  States,  many  of  whom  I  have 
met  but  once,  whose  names  I  can  call  instantly 
on  meeting  them." 

"That  is  all  right  for  you,  Mr.  Roth,"  I 
interrupted,  "you  have  given  years  to  it.  But 
how  about  me?" 

"Mr.  Jones,"  he  replied,  "I  can  teach  you 
the  secret  of  a  good  memory  in  one  evening. 
This  is  not  a  guess,  because  I  have  done  it 
with  thousands  of  pupils.  In  the  first  of  seven 
simple  lessons  which  I  have  prepared  for  home 
study,  I  show  you  the  basic  principle  of  my 
whole  system  and  you  will  find  it — not  hard 
work,  as  you  might  fear — but  just  like  play- 
ing a  fascinating  game.  I  will  prove  it  to  you." 

He  didn't  have  to  prove  it.  His  Course  did; 
I  got  it  the  very  next  day  from  his  publishers, 
the  Independent  Corporation. 

When  I  tackled  the  first  lesson,  I  suppose 
I  was  the  most  surprised  man  in  forty-eight 
states  to  find  that  I  had  learned  in  about  one 
hour — how  to  remember  a  list  of  one  hun- 
dred words  so  that  I  could  call  them  off  for- 
ward and  back  without  a  single  mistake. 

That  first  lesson  stuck.  And  so  did  the  other 
six. 

Read  this  letter  from  Terence  J.  McManus, 
of  the  firm  of  Olcott,  Bonynge,  McManus  & 
Ernst,  Attorneys  and  Counsellors  at  Law,  170 
Broadway,  and  one  of  the  most  famous  trial 
lawyers  in  New  York: 

"May  I  take  occasion  to  state  that  I  re- 
gard your  service  in  giving  this  system  to 
the  world  as  a  public  benefaction.  The 
wonderful  simplicity  of  the  method,  and  the 
ease  with  which  its  principles  may  be  ac- 
quired, especially  appeal  to  me.  I  may  add 
that  I  already  had  occasion  to  test  the 
effectiveness  of  the  first  two  lessons  in  the 
preparation  for  trial  of  an  important  action 
in  which  I  am  about  to  engage." 

Mr.  McManus  didn't  put  it  a  bit  too  strong. 

The  Roth  Course  is  priceless!  I  can  abso- 
lutely count  on  my  memory  now.  I  can  call 
the  name  of  most  any  man  I  have  met  before 
— and  I  am  getting  better  all  the  time.  I  can 
remember  any  figures  I  wish  to  remember. 
Telephone  numbers  come  to  mind  instantly, 
once  I  have  filed  them  by  Mr.  Roth's  easy 
method.  Street  addresses  are  just  as  easy. 

The  old  fear  of  forgetting  (you  know  what 
that  is)  has  vanished.  I  used  to  be  "scared 
stiff"  on  my  feet — because  I  wasn't  sure.  I 
couldn't  remember  what  I  wanted  to  say. 

Now  I  am  sure  of  myself,  and  confident, 
and  "easy  as  an  old  shoe"  when  I  get  on  my 
feet  at  the  club,  or  at  a  banquet,  or  in  a 
business  meeting,  or  in  any  social  gathering. 

Perhaps  the  most  enjoyable  part  of  it  all 
is  that  I  have  become  a  good  conversation- 
alist— and  I  used  to  be  as  silent  as  a  sphinx 
when  I  got  into  a  crowd  of  people  who  knew 
things. 

Now  I  can  call  up  like  a  flash  of  lightning 
most  any  fact  I  want  right  at  the  instant  I 
need  it  most.  I  used  to  think  a  "hair  trig- 
ger" memory  belonged  only  to  the  prodigy 
and  genius.  Now  I  see  that  every  man  of 
us  has  that  kind  of  a  memory  if  he  only 
knows  how  to  make  it  work  right. 


I  tell  you  it  is  a  wonderful  thing,  after 
groping  around  in  the  dark  for  so  many  years 
to  be  able  to  switch  the  big  searchlight  on 
your  mind  and  see  instantly  everything  you 
want  to  remember. 

This  Roth  Course  will  do  wonders  in  your 
office. 

Since  we  took  it  up  you  never  hear  any- 
one in  our  office  say  "I  guess"  or  "I  think  it 
was  about  so  much"  or  "I  forget  that  right 
now"  or  "I  can't  remember"  or  "I  must  look 
up  his  name."  Now  they  are  right  there  with 
the  answer — like  a  shot. 

Have  you  ever  heard  of  "Multigraph 
Smith?"  Real  name  H.  Q.  Smith,  Division 
Manager  of  the  Multigraph  Sales  Company, 
Ltd.,  in  Montreal.  Here  is  just  a  bit  from 
a  letter  of  his  that  I  saw  last  week: 

"Here  is  the  whole  thing  in  a  nutshell: 
Mr.  Roth  has  a  most  remarkable  Memory 
Course.  It  is  simple,  and  easy  as  falling  off 
a  log.  Yet  with  one  hour  a  day  of  practice 
anyone — I  don't  care  who  he  is — can  im- 
prove his  Memory  100%  in  a  week  and 
1,000%  in  six  months." 

My  advice  to  you  is  don't  wait  another 
minute.  Send  to  Independent  Corporation  for 
Mr.  Roth's  amazing  course  and  see  what  a 
wonderful  memory  you  have  got.  Your  divi- 
dends in  increased  power  will  be  enormous. 

Victor  Jones. 

While  Mr.  Jones  has  chosen  the  story  form  for 
this  account  of  his  experience  and  that  of  others 
with  the  Roth  Memory  Course,  he  has  used  only 
facts  that  are  known  personally  to  the  President  of 
the  Independent  Corporation,  who  hereby  verifies 
the  accurrary  of  Mr.  Jones'  story  in  all  its  par- 
ticulars. 

Send  No  Money 

So  confident  is  the  Independent  Corpora- 
tion, the  publishers  of  the  Roth  Memory 
Course,  that  once  you  have  an  opportunity 
to  see  in  your  own  home  how  easy  it  is  to 
double,  yes,  triple  your  memory  power  in  a 
few  short  hours,  that  they  are  willing  to  send 
the  course  on  free  examination. 

Don't  send  any  money.  Merely  mail  the 
coupon  or  write  a  letter  and  the  complete 
course  will  be  sent,  all  charges  prepaid,  at 
once.  If  you  are  not  entirely  satisfied  send 
it  back  any  time  within  five  days  after  you 
receive  it  and  you  will  owe  nothing. 

On  the  other  hand,  if  you  are  as  pleased 
as  are  the  thousands  of  other  men  and  women 
who  have  used  the  course,  send  only  $5  in 
full  payment.  You  take  no  risk  and  you  have 
everything  to  gain,  so  mail  the  coupon  now 
before  this  remarkable  offer  is  withdrawn. 

FREE  EXAMINATION  COUPON 

Publishers  of  The  Independent  Weekly 
Dept.  R-11011  119  W.  40th  Street,  New  York 

Please  send  me  the  Roth  Memory  Course  of 
seven  lessons.  I  will  either  mail  the  course  to  you 
within  five  days  after  its  receipt  or  send  you  $5,  in 
full  payment  of  course. 

Name  

Address  
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Millions 


of  magazine  subscriptions  expire  this  month!   With  the 
tremendous  advance  of  paper  prices  and  labor  it  is 
certain  that  nearly  all  magazines  will  advance  their 
subscription  prices  at  least  from  25%  to  50%. 
BY  ORDERING  NOW  YOU  WILL  SAVE  BIG  MONEY. 

In  announcing  these  wonderful  prices  it  is  with  the  absolute 
knowledge  that  our  readers  are  offered  the  lowest  prices  for 
standard  Magazines  that  it  is  possible  to  obtain  anywhere. 
Only  by  special  arrangement  with  the  publishers  are 
these  prices  possible,  but  to  take  advantage  of  them, 
you  must  act  quickly.    Don't  delay,  do  it  now.   This  of- 
fer is  so  good  that  of  necessity  it  must  be  limited  in  time. 
Just  think  of  buying  standard  Magazines  at  reduced  prices 
in  time  for  Xmas  Presents,  and  they  certainly  make  ideal 
gifts  being  a  constant  reminder  for  a  whole  year  of  a  con- 
siderate friend.   Just  glance  over  our  wonderful  prices,  and  see 
how  we  enable  one  dollar  to  bring  you  two  dollars'  worth,  and  then 
make  up  your  list.    When  sending  your  order,  don't  forget  to  state 

where  magazines  are  to  be  sent.    But  be  <ure  you  do  it  now.   To-morrow  means  you  may  forget  and  lose  this 

quoted  are  for  subscribers  in  U   S.  A.  only,  Canadian  and  Foreign  subscriptions  require  additional  postage. 
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Gloria  Swanson 

In  "Male  and  Female" 
Paramount- Artcra ft  Picture 

THE  greatest   asset   any   man   can  pos- 
sibly  have  is   the   faculty   for  making 
people  like  him.    It  is  even  more  im- 
portant than  ability. 

The  secret  of  making  people  like  you  lies  in 
your  ability  to  understand  the  emotional  and 
mental  characteristics  cl  the  people  you  meet. 

Did  you  know  that  a  blond  has  an  entirely 
different  temperament  than  a  brunet? — that  to 
get  along  with  a  blond  type  you  must  act 
entirely  different  than  you  would  to  get  along 
with  a  brunet  t 

When  you  really  know  the  difference  be- 
tween blonds  and  brunets,  the  difference  in 
their  characters,  temperaments,  abilities  and 
peculiar  traits  you  will  save  yourself  many  a 
mistake — and  you  will  incidentally  learn  much 
you  never  knew  before  about  yourself. 

")(.       ^:       ^       %       :fc       ^       :k       ij:  + 

DAUL  GRAHAM  was  a  blond,  and  not  un- 
*■  til  he  learned  that  there  was  all  the  differ- 
ence in  the  world  between  the  characteristics 
of  a  blond  and  those  of  a  brunet  did  he  dis- 
cover the  secret  of  making  people  like  him. 

Paul  had  been  keeping  books  for  years  for 
a  large  corporation  which  had  branches  all 
over  the  country.  It  was  generally  thought  by 
his  associates  that  he  would  never  rise  above 
that  job.  lie  had  a  tremendous  ability  with 
figures — could  wind  them  around  his  little 
finger — but  he  did  not  have  the  ability  to 
mix  with  big  men;  he  did  not  know  how  to 
make  people  like  him. 

Then  one  day  the  impossible  happened. 
Paul  Graham  became  popular. 

Business  men  of  importance  who  had  for- 
merly given  him  only  a  passing  nod  of  ac- 
quaintance suddenly  showed  a  desire  for  his 
friendship.  People — even  strangers — actually 
went  out  of  their  way  to  do  things  for  him. 
Even  he  was  astounded  at  his  new  power  over 
men  and  women.  Not  only  could  he  get  them 
to  do  what  he  wanted  them  to  do,  but  they 
actually  anticipated  his  wishes  and  seemed 
eager  to  please  him. 

From  the  day  the  change  took  place  he 
began  to  go  up  in  business.  Now  he  is  the 
Head  Auditor  for  his  corporation  at  an  im- 
mense increase  in  salary.  And  all  this  came 
to  him  simply  because  he  learned  the  secret 
of  making  people  like  him. 

You,  too,  can  have  the  power  of  making 
people  like  you.  For  by  the  same  method 
used  by  Paul  Graham,  you  can,  at  a  glance 
tell  the  characteristics  of  any  man,  woman  or 
child — tell  instantly  their  likes  and  dislikes, 
and  YOU  CAN  MAKE  PEOPLE  LIKE  YOU! 
Here  is  how  it  is  done: 

Everyone  you  know  can  be  placed  in  one 
of  two  general  types — blond  or  brunet.  There 
is  as  biz  a  difference  between  the  mental  and 


Areltdu  a 
Blond? 

The  Secret  of  Making 
People  Like  You 


emotional  characteristics  of  a  blond  and  those 
of  a  brunet  as  there  is  between  night  and  day. 
You  persuade  a  blond  in  one  way — a  brunet 
in  another.  Blonds  enjoy  one  phase  of  life — 
brunets  another.  Blonds  make  good  in  one 
kind  of  a  job — brunets  in  one  entirely  differ- 
ent. 

To  know  these  differences  scientifically  is 
the  first  step  in  judging  men  and  women,  in 
getting  on  well  with  them;  in  mastering  their 
minds;  in  making  them  like  you;  in  winning 
'their  respect,  admiration,  love  and  friendship. 

And  when  you  have  learned  these  differ- 
ences—when you  can  tell  at  a  glance  just 
what  to  do  and  say  to  make  any  man  or 
woman  like  you,  your  success  in  life  is  assured. 

For  example,  there's  the  case  of  a  large 
manufacturing  concern.  Trouble  sprang  up 
at  one  of  the  factories.  The  men  talked  strike. 
Things  looked  ugly.  Harry  Winslow  was  sent 
to  straighten  it  out.  On  the  eve  of  a  general 
walkout  he  pacified  the  men  and  headed  off 
the  strike.  And  not  only  this,  but  ever  since 
then,  that  factory  has  led  all  the  others  for 
production.  He  was  able  to  do  this,  because 
he  knew  how  to  make  these  men  like  him 
and  do  what  he  wanted  them  to  do. 

Another  case,  entirely  different,  is  that  of 
Henry  Peters.  Because  of  his  ability  to  make 
people  like  him— his  faculty  for  "getting  under 
the  skin"  and  making  people  think  his  way, 
he  was  given  the  position  of  Assistant  to  the 
President  of  a  large  firm.  Two  other  men, 
both  well-liked  by  their  fellow  employees,  had 
each  expected  to  get  the  job.  So  when  the 
outside  man,  Peters,  came  in,  he  was  looked 
upon  by  everyone  as  an  interloper  and  was 
openly  disliked  by  every  other  person  in  the 
office. 

Peters  was  handicapped  in  every  way.  But 
in  spite  of  that,  in  three  weeks  he  had  made 
fast  friends  of  everyone  in  the  house  and  had 
even  won  over  the  two  men  who  had  been 
most  bitter  against  him.  The  whole  secret  is 
that  he  could  tell  in  an  instant  how  to  appeal 
to  any  man  and  make  him  well-liked. 

A  certain  woman  who  had  this  ability  moved 
with  her  family  to  another  town.  As  is  often 
the  case,  it  is  a  very  difficult  thing  for  any 
woman  to  break  into  the  chill  circle  of  society 
in  this  town,  if  she  was  not  known.  But  her 
.ability  to  make  people  like  her  soon  won  for 
her  the  close  friendship  of  many  of  the  "best 
families"  in  the  town.  Some  people  wonder 
how  she  did  it.  It  was  simply  the  secret  at 
work— the  secret  of  judging  people's  character 
and  making  them  like  you. 


Wallace  Reid 

Star  in  "The  Valley  of  the  Ciants 
A  Paramount-Arlcraft  Picture 


You  can  do  this  easily  by  knowing  certain 
simple  signs.  In  addition  to  the  difference 
in  complexion,  every  man,  woman  and  child 
has  written  on  them  signs  as  distinct  as  though 
they  were  in  letters  a  foot  high,  which  show 
you  from  one  quick  glance  exactly  what  to 
say  and  to  do  to  please  them — to  get  them  to 
believe  what  you  want  them  to  believe — to 
think  as  you  think — to  do  exactly  what  you 
want  them  to  do. 

Knowing  these  simple  signs  is  the  whole 
secret  of  getting  what  you  want  out  of  life — 
of  making  friends,  of  business  and  social  ad- 
vantage. Every  great  leader  uses  this  method. 
That  is  why  he  IS  a  leader.  Use  it  yourself 
and  you  will  quickly  become  a  leader — nothing 
can  stop  you. 

You  have  heard  of  Dr.  Blackford,  the  Mas- 
ter Character  Analyst.  Many  concerns  will 
not  employ  a  man  without  first  getting  Dr. 
Blackford  to  pass  on  him.  Concerns  such  as 
Westinghouse  Electric  and  Manufacturing 
Company,  Baker,  Vawter  Company,  Scott 
Paper  Company  and  many  others  pay  Dr. 
Blackford  large  annual  fees  for  advice  on 
dealing  with  human  nature. 

So  great  was  the  demand  for  these  services 
that  Dr.  Blackford  could  not  even  begin  to 
fill  all  the  engagements.  So  Dr.  Blackford 
has  explained  the  method  in  a  simple,  seven- 
lesson  course,  entitled,  "Reading  Character  at 
Sight."  Even  a  half  hour's  reading  of  this 
wonderful  course  will  give  you  an  insight  into 
human  nature  and  a  power  over  people  which 
will  surprise  you. 

Such  confidence  have  the  publishers  in  Dr. 
Blackford's  course,  "Reading  Character  at  Sight," 
that  they  will  gladly  send  it  to  you  on  approval,  all 
charges  prepaid.  "Look  it  over  thoroughly.  See  if 
it  lives  up  to  all  the  claims  made  for  it.  If  you  do 
not  want  to  keep  it,  then  return  it  and  the  transac- 
tion is  closed.  And  if  you  decide  to  keep  it — as 
you  surely  will — then  merely  remit  five  dollars  in 
full  payment. 

Remember,  you  take  no  risk,  you  assume  no 
obligation.  The  entire  course  goes  to  you  on  ap- 
proval. You  have  everything  to  gain — nothing  to 
lose.  So  mail  the  coupon  NOW  and  learn  how  to 
make  people  like  you,  while  this  remarkable  offer 
*  .        w    w  t    f.   »  -  r    *■  is  still  open. 

YOU  realize,  of  course,  that  just  knowing  FREE  EXAMINATION  COUPON 

J-  the    difference   between  a   blond   and  a  

brunet  could  not  accomplish  all  these  won- 

derful  things.    There  are  other  things  to  be  Independent  Corporation 

taken  into  account.    But  here  is  the  whole  *  r 

secrej.  Publishers  or  1  he  Independent  Weekly 

You  know  that  every  one  does  not  think       Dept.  B-noil,  119  West  40th  Street,  New  York 
alike.   What  one  likes  another  dislikes.    What        You  may  send  me  Dr   Blackford.s  Course  of 

pleases   One   offends   another.      And   what   Of-       seven     lessons    entitled     "Reading    Character  at 

fends  one  pleases  anbther.    Well,  there  is  your      Sight."    I  will  either  remail  the  course  to  you 

,.     r  ,  ■    i„_i    nuif"    t.,UU  within  five  days  after  its  receipt,  or  send  you  $5 

cue.     You  can  make  an  instant     hit     with  in  fuu  payment  of  the  course, 
anyone  if  you  say  the  things  they  want  you 

to  say,  and  act  the  way  they  want  you  to  Name   

act.  Do  this  and  they  will  surely  like  you  Address 
and  believe  in  you  and  will  go  miles  out  of  ress 

their  way  to  PLEASE  YOU.   Elect.  ExPer.-il-i9 
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taught  by  a,  practical  mari. 


Home  Study  Courses  of  Definite  Value 

For  Experienced  Men  and  Beginners 

RIGHT  in  your  own  home,  if  you  are  ambitious,  you  can 
fit  yourself  for  an  electrical  position  and  graduate 
forever  from  the  ranks  of  those  who  are  held  back 
because  of  lack  of  technical  knowledge.  I  don't  make  any 
false  statements  about  the  wonderful  salaries  you  will  com- 
mand. But  I  do  promise,  if  you  are  in  earnest,  to  give  you 
unusually  valuable  service  that  has  enabled  many  others  to 
increase  their  earnings  greatly. 

Each  Lesson  Meant  for  You 

My  method  is  different  from  others.  It  is  based  upon  my 
years  of  practical  experience.  It  leads  the  student  quickly 
over  fundamentals  right  up  to  practical  information,  such  as 
is  experienced  in  everyday  work.  You  get  my  personal  at- 
tention. It's  really  a  class  where  you  who  want  to  learn 
and  I  who  know  the  angles  of  the  electrical  industry  from 
experience,  get  together.  This  method  has  been  so  successful 
that  my  students  are  sending  others  to  me  and  a  number  of 
Concerns  require  their  employees  to  take  my  course. 

Tough  Problems  Made  Simple 


PERSONALLY 
CONDUCTED 


Advancement 

is  made  possible  to  any  am- 
bitious man — whether  a  begin- 
ner or  experienced  in  electrical 
work — who  will  conscientiously 
devote  his  spare  time  to  my 
course  of  study. 


by  a  man  who  has  Ions 
experience  as  a  consulting 
engineer  and  who  has  de- 
veloped the  ability  to  impart 
his  knowledge  to  others. 


There 
is  no 
in  my 

What  Our  Students  Think  of  Our  Course 

"It  has  been  several  years  since  I 
graduated  and  since  that  time  I  have 
been  connected  with  The  General  Elec- 
tric Company,  The  Westinghouse 
Electric  Company,  and  several  other 
electrical   manufacturing  concerns. 

During  this  time  it  has  been  im- 
possible for  me  to  keep  in  close  touch 
with  you  to  whom  I  owe,  to  a  large 
extent,  the  measure  of  success  I  have 
had  in  the  electrical  field. 

I  wish  to  take  this  opportunity  to 
thank  you  for  the  instruction  given 
me,  and  to  say  that  I  believe  you 
have  exceptional  ability  along  educa- 
tional lines.    Yours,  very  truly, 

E.  DICKEY,  Asst.  Chief  Engineer, 
The  Domestio  Engineering  Company. 

Dayton,  Ohio. 

"I  took  some  of  my  lessons  down 
to  the  plant  and  studied  them.  The 
Superintendent  saw  them  and  asked  me 
what  they  were  so  1  told  him.  The 
next  day  he  informed  me  that  I 
would  draw  $150.00  instead  of 
$110.00.  This  came  In  very  handy 
for  me  of  course.  Hoping  to  hear 
from  my  exams  real  soon.  I  remain," 

Your  pupil, 
O.  D.  WATERS.  Fairview.   W.  Va. 


isn't  a  problem  that  can't  be  solved  if  you  have  the  proper  foundation  of  knowledge.  There 
limit  to  what  you  can  achieve  with  the  aid  of  the  practical  electrical  information  supplied 
coursei   It's  up  to  you.   I  can't  tell  you  much  in  this  little  space.   Let  me  send  you  my  catalog. 

RESULTS  OF  MY  SERVICE 

Practical  Electricians  Recommend  My  Course  to  Others. 
My  Students  Are  Invariably  Promoted  and  Get  Better  Salaries. 
Over  65  Per  Cent,  of  My  Students  Are  Engaged  in  the  Electrical  Business. 
Over  1 1  Per  Cent,  of  My  Present  Enrollment  Came  Through  Satisfied  Students. 
Beginners  Get  Employment  in  Electrical  Work  After  Taking  My  Course  a  Short  While. 

The  Right  Way  to  Pay 

You  pay  me  a  small  amount  each  month.  You  may  stop  any  time  and  your  payments  will  then  stop. 
I  don't  want  your  money  if  I'm  not  teaching  you  satisfactorily. 

Apparatus  Supplied 


Electrical  materials,  charts,  electrical  apparatus,  drafting  material,  etc.,  are  furnished  with  the  course 
without  charge.  Write  me  frankly  about  yourself — what  you  are  doing  now  and  what  you  hope  to  do. 
Let's  get  together  on  your  problems. 

SEND  FOR  MY  BOOK  which  clearly  tells  you  how  the  work  is  handled,  what  I  have  done  for  others 
and  the  benefit  you  can  expect  to  receive. 

YORKE  BURGESS,  Superintendent 

BURGESS  ELECTRICAL  SCHOOL,  745  E.  42nd  Street,  Chicago,  Illinois 


The  Opinions  of  Men  Who  Have 
Bought  the  Blue  Book 

"I  am  sure  it  will  solve  many  problems  that  may 
arise  in  my  line  of  work.  I  have  showed  this  book 
to  some  of  my  fellow  workers  and  they  think  it  really 
is  a  wonderful  book  and  they  told  me  to  get  copies 
for  them." 

JOHN  H.  GOTCHEL, 

Santa  Barbara,  Cal. 

"It  is  surprising  how  much  information,  drawings, 
etc.,  can  be  concentrated  into  such  a  small  pocket 
size  booh." 

JOSEPH  C.  HANHAUSER, 

Philadelphia,  Pa. 

"It  1b  such  a  good  publication  that  you  will  find 
enclosed  my  check  for  12  copies  for  just  a  few  friends 
I  happened  to  see  last  night  " 

E.  T.  BROWN, 

New  Orleans,  La. 

"Your  Burgess  Blue  Book  which  I  have  received 
recently ,   has  caused  quite  a  stir   among   my  fellow 

electricians  for  many  of  them  asked  me  to  get  one 

for  them  as  soon  as  they  read  mine.  They  think  it 
is  a  great  help  to  them  in  their  work." 

FRANK  STALZER, 

Toledo,  Ohio. 


BURGESS  BLUE  BOOK 

ELECTRICAL  MEN  AND  STUDENTS 


A  pocket  hand-book  for  ELECTRI- 
CAL MEN  and  STUDENTS.  Con- 
tains over  200  CALCULATION 
FORMULAS  and  worked-out  prob- 
lems showing  their  use.  Also 
DRAWINGS  of  ELECTRICAL  AP- 
PARATUS and  DEVICES  of  which 
the  inside  connections  are  clearly 
shown.  ALTERNATING  CUR- 
RENT CALCULATIONS  and  doz- 


ens of  everyday  problems  are  cov- 
ered. Recommended  by  electrical 
men  all  over  the  country.  Used  in 
technical  schools.  Purchased  by 
electrical  concerns  for  employees 
and  customers.  There  is  no  other 
book  like  it. 

A  J  1.0  0  bill  brings  the  book.  We 
refund  your  money  if  you  are  not 
fully  satisfied. 


PRICE 

$1.00 


BURGESS  ENGINEERING  CO. 

Yorke  Burgess,  President 

Consulting    Electrical  Engineering 

750  East  Forty-Second  Street,  Chicago,  Illinois. 

We  give  information  on  electrical  subjects,  design  and  perfect  electrical  devices  and  apparatus. 
Power  plants,  electric  railway  and  operation  and  railway  signals  a  specialty.  Write  us  your 
needs  and  let  us  furnish  data  and  advise  you.   Our  service  is  prompt,  reliable  and  satisfactory. 
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How  "Silent   Simms"  Became 
a   Master  of  Speech 


BY  MARTIN  M.  BYRON 


u-^  t-OU  are  exasperating  beyond  words," 

Y  shot  out  Mr.  Worden.     "Why  didn't 
*  you  keep  Mr.  Truesdale  here?  You 
knew  I  would  be  back  in  ten  minutes." 

Harry  Simms  gulped  hard,  and  replied 
weakly,  "I  did  try  to  keep  him  here,  Mr. 
Worden,  but  he  wouldn't  stay." 

"What?  Wouldn't  stay  even  ten  minutes? 
Why  you  could  have  kept  him  that  long  with- 
out his  realizing  it.  Why  didn't  you  talk  to 
him  about  the  weather,  about  peace,  ^about 
the  price  of  potatoes,  about  anything?" 

This  wasn't  the  first  calling  down  I  had 
heard  Simms  get.  He  had  been  with  the  firm 
for  eight  years  and  had  reached  the  point 
where  he  was  as  much  a  fixture  around  the 
office  as  the  desk  or  the  chairs.  He  was  a 
slow-going,  steady  plugger,  earning  $40  a  week. 
He  managed  to  keep  busy  in  the  Sales  De- 
partment, keeping  records  of  salesmen's  re- 
ports. No  one  around  the  office  seemed 
to  notice  him.  He  was  so  quiet  that  the 
only  things  that  would  start  him  talking 
were  such  momentous  events  as  the  be- 
ginning of  the  war  or  the  end  of  the  war. 
Even  when  his  baby  was  born,  Harry  said 
only  three  words — "It's  a  boy." 

It  wasn't  long  before  we  nicknamed 
him  "Silent  Simms." 

Yet  the  "Silent  Simms"  of  two  years 
ago  is  now  our  Sales  Manager,  regarded 
as  one  of  the  most  brilliant  men  in  our 
organization,  getting  an  annual  salary  that 
runs  close  to  five  figures,  and  is  slated 
for  the  vice-presidency ! 

How  all  this  happened  in  so  short  a 
time  makes  one  of  the  most  remarkable 
stories  of  success  I  have  ever  heard.  But 
let  Harry  tell  the  story  as  he  told  it  to 
me  when  I  asked  him  point-blank  what 
sort  of  magic  he  used  in  transforming 
himself. 

"Well,"   said   Harry,   "you  remember 
when  Mr.  Truesdale  came  in  that  day  and 
I  could  not  hold  him  for  ten  minutes  un- 
til the  Chief  got  back?    And  when  the 
Chief  came  back  and  found  Truesdale 
gone,  how  he  bawled  me  out?    That  in- 
cident marked  the  turning  point  of  my 
life.   I  made  up  my  mind  that  I  was  go- 
ing to  live  down  the  nickname  of  'Silent 
Simms,'  that  had  fastened  itself  upon  me 
to  a  point  where  I  hardly  spoke  to  my 
wife.    I  was  just  afraid.    I  had  almost 
forgotten  how  to  use  my  tongue.    Perhaps  I 
got  that  way  because  every  time  I  opened  my 
mouth  I  'put  my  foot  in  it.'    I  was  always 
getting  in  wrong.    I  would  give  instructions 
and  then  have  to  spend  twenty  minutes  try- 
ing to  explain  them.   I  would  dictate  a  letter 
and  then  have  to  write  five  more  to  explain 
the  first  one.    I  would  try  to  explain  an  idea 
to  the  Chief  and  would  get  so  flustered  that 
I  couldn't  make  myself  understood  at  all.  In 
my  social  life  I  became  almost  a  hermit.  We 
never  went  out  because  I  was  like  a  sphinx 
among  people.    I  was  the  best  listener  you 
ever  saw  and  the  worst  talker. 

"Well,  when  the  Chief  called  me  down  that 
day  it  was  the  'straw  that  broke  the  camel's 
back.'  It  was  the  most  humiliating  experience 
I  ever  went  through.  I  had  been  with  the  firm 
g  years— was  getting  $40  a  week— and  was  the 
office  'football.'  I  went  home  that  night  de- 
termined to  learn  how  to  talk  convincingly, 
interestingly,  and  forcibly,  so  that  I  could  hold 
people  spellbound,  not  only  for  ten  minutes, 
but  by  the  hour.  No  more  of  the  silent  stuff 
for  me.  I  had  no  more  idea  of  how  to  do  it 
than  I  have  of  how  to  jump  across  the  ocean, 
but  I  knew  that  I  wanted  to  do  it,  and  I  knew 


that  I  would  never  get  anywhere  until  I  did 
do  it.  It  took  a  shock  to  m  ke  me  realize 
what  it  was  that  was  holding  me  down  to  the 
grind  of  detail  work,  but  wnen  I  finally  real- 
ized why  I  was  called  'Silent  Simms'  I  beg.,n 
to  investigate  all  that  had  been  written  on  the 
subject  of  talking.  I  did  not  want  to  become 
a  public  speaker — what  I  wanted  was  the 
ability  to  talk  as  a  business  asset.  I  bought 
numberless  books  on  public  speaking,  but  they 
all  taught  oratory,  and  were  so  complicated 
that  I  gave  up  almost  in  discouragement.  I 
continued  my  search,  however,  and  was  re- 
warded a  few  weeks  later  by  hearing  about 
the  work  of  Dr.  Frederick  Houk  Law,  who 
was  conducting  a  course  in  business  talking 
and  public  speaking. 

"You  may  be  sure  that  I  lost  no  time  in  at- 
tending the  lectures.  I  went  after  them  as 
eagerly  as  a  hungry  wolf  goes  after  food.  To 


-the  chief  wired  me  to  come  back  and  gave 
me  Morgan's  job  as  the  sales  manager. 

my  great  surprise  and  pleasure  I  grasped  the 
secret  of  being  a  convincing  talker — the  secret 
I  had  needed  all  my  life— almost  in  the  first 
lesson. 

"Almost  at  once  I  learned  why  I  was  afraid 
to  stand  up  and  talk  to  others.  I  learned  how 
to  talk  to  a  number  of  people  at  the  same  time. 
I  learned  how  to  make  people  listen  to  every 
word  I  said.  I  learned  how  to  say  things 
interestingly,  forcibly  and  convincingly.  I 
learned  how  to  listen  while  others  talked.  I 
learned  how  to  say  exactly  what  I  meant. 
I  learned  when  to  be  humorous  with  telling 
effect,  and  how  to  avoid  being  humorous  at 
the  wrong  time. 

"More  important  than  these  vital  funda- 
mentals were  the  actual  examples  of  what 
things  to  say  and  when  to  say  them  to  meet 
every  condition.  I  found  that  there  was  a 
knack  in  making  reports  to  my  superiors.  I 
found  that  there  was  a  right  and  wrong  way  to 
make  complaints,  to  answer  complaints,  to 
give  estimates,  to  issue  orders,  to  give  opin- 
ions, to  bring  people  around  to  my  way  of 
thinking  without  antagonizing  them,  and  about 
how  to  ask  banks  for  a  loan.  Then,  of  course, 
there  were  also  lessons  on  speaking  before 


large  audiences,  advice  on  how  to  find  mate- 
rial for  talking  and  speaking,  actual  rules  on 
how  to  talk  to  friends,  to  servants,  and  even 
to  children. 

"And  the  whole  thing  was  so  simple  that  in 
a  single  evening  I  learned  the  secrets  that 
turned  me  into  a  very  dynamo  of  ambition.  I 
knew  that  I  had  at  Lst  found  the  road  to 
Mastery  of  Speech.  I  began  to  apply  the  prin- 
ciples at  once,  and  found  that  my  words  were 
electrifying  people.  I  began  to  get  things  done. 
I  began  to  put  a  new  kind  of  ginger  into  my 
letters,  into  my  memoranda,  into  my  taiks 
with  customers,  end  with  people  in  the  office. 
In  a  little  three  minute  talk  with  the  Chief  I 
nearly  floored  him  with  some  ideas  that  had 
been  in  my  mind  for  years,  but  which  I  had 
always  been  afraid  to  mention.  It  wasn't  long 
before  I  was  taken  off  my  old  desk  and  put  at 
the  city  salesman's  desk.  You  know  how  I 
made  good.  Seems  almost  like  a  dream 
now.  Tnen,  a  short  time  later,  I  was 
given  Roger's  job  cn  the  road,  in  the 
hardest  territory  we  have.  And  when  I 
began  to  break  records  there  the  Chief 
wired  me  to  come  back  and  gave  me  Mor- 
gan's job  as  the  sales  manager  when  Mor- 
gan was  put  in  charge  of  the  Seattle  office. 

"This  great  change  came  over  me  simply 
as  a  result  of  my  having  learned  how  to 
talk.  I  imagine  there  are  thousands  of 
others  who  are  in  the  same  boat  in  which 
I  found  myself  and  who  could  become 
big  money-makers  if  they  only  learned 
the  secret  of  being  a  convincing  talker." 


When  Ilarry  Simms  finished.  I  asked  him  if 
I  could  not  have  the  benefit  of  Dr.  Law's 
Course  and  he  told  me  that  only  recently  Dr. 
Law  had  prepared  a  complete  course  in  printed 
form  which  contained  exactly  the  same  instruc- 
tions as  he  had  given  in  his  lectures.  I  sent 
for  it  and  found  it  to  be  exactly  as  he  stated. 
After  studying  the  eight  simple  lessons  I  be- 
gan to  realize  that  Simm's  success  was  the 
natural  outcome  of  real  ability  to  talk.  For 
my  own  success  with  the  Course  has  been  as 
great  as  his.  I  can  never  thank  Simms  enough 
for  telling  me  about  Dr.  Law's  Course  in  Busi- 
ness Talking  and  Public  Speaking. 

SEND  NO  MONEY 

So  confident  is  The  Independent  Corporation, 
publishers  of  "Mastery  of  Speech."  Dr.  Law's 
Course  in  Business  Talking  and  Public  Speak- 
ing, that  once  you  have  an  opportunity  to  see 
in  your  own  home  how  you  can,  in  one  hour, 
learn  the  secret  of  speaking  and  how  you  can 
apply  the  principles  of  effective  speech  under 
all  conditions,  that  they  are  willing  to  send 
you  the  Course  on  free  examination. 
Don't  send  any  money.    Merely  mail  the  coupon 
or  write  a  letter  and  the  complete  course  will  be 
sent,  all  charges  prepaid,  at  once.    If  you  are  not 
entirely  satisfied,  send  it  back  any  time  within  five 
days  after  you  receive  it  and  you  will  owe  nothing. 

On  the  other  hand  if  you  are  as  pleased  as  are 
the  thousands  of  other  men  and  women  who  have 
used  the  Course,  send  only  $5  in  full  payment.  You 
take  no  risk  and  you  have  everything  to  gain,  so  mail 
the  coupon  now  before  this  remarkable  offer  Is 
withdrawn. 

FREE  EXAMINATION  COUPON 


Independent  Corporation 

Publishers  of  The  Independent  Weekly 

Dept.   L  11011,    119   W.  40th   St.,   New  York 

riease  send  me  Dr.  Frederick  Houk  Law's  "Mas- 
tery of  Speech,"  a  Course  in  Business  Talking  and 
Public  Speaking  in  eight  lessons.  I  will  either  re- 
mail  the  Course  to  you  within  five  days  after  its 
receipt,  or  send  you  $5  in  full  payment  of  the  Course. 


Name  . 
Address 
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E.  (.  Co.'s  High  Grade  Radio-Instruments 

FOR  SCHOOLS  AND  LABORATORIES 
AT  REASONABLE  PRICES 

Arc  for  Generating  Undamped  Waves  for 
Radio  Telephonic  &  Telegraphic  Transmission 


These  instruments  are  the  acme  of  perfection  in  Radio  Transmission.  The  latest  ;  nd  best 
developments  in  Radio  during  the  Great  War  are  embodied  in  this  apparatus.  Educational  Institu- 
tions and  Laboratories  can  now  procure  the  most  modern  Radio  equipment  at  a  reason  ble  cost. 
The  undamped  Wave  Generator  illustrated  is  exceptionally  well  constructed  cf  heavy  a.uminum. 
The  Arc  chamber  is  flanged  in  order  to  offer  the  greatest  cooling  surface.  The  Arc  takes  place 
across  two  solid  special  Tungsten  electrodes  which  have  been  found  particularly  efficient  for  this 
work.  The  electrodes  are  fully  adjustable,  permitting  very  precise  adjustment  of  the  emitted 
oscillatory  currents. 

No.  7710 — Yz  K.W.  Sustained  Wave  Generator,  as  illustrated,  operates  on  110  V  D.C.  Size  61/2  x  6%  x  8%. 
Shipping  weight,  33  lbs.;  price  $50.00 


This  complete  Radiophone  Transmitter  is  unquestion- 
ably one  of  the  finest  pieces  of  Radio  apparatus  ever 
placed  on  the  market.  A  Radiophone  might  have  been 
sold  heretofore;  but  it  was  felt  that  in  justice  to  the 
purchaser,  no  instrument  of  this  nature  should  be  sold 
unless  it  were  possible  to  obtain  efficient  results  there- 
from. This  transmitter  is  the  result  of  great  effort 
expended  in  the  design  of  a  Radiophone  set  which  should  meet  all  requirements  as  to 
practicability  and  compactness  combined  with  highest  efficiency.  It  includes  all  apparatus 
necessary  for  transmission.  The  Arc  is  similar  to  the  one  illustrated  elsewhere  on  this  page. 
No.  77 1 1 — Complete  Sustained  Wave  Radiophone  and  Telegraph  Transmitter,  inclosed  in  a  beautifully 
finished  cabinet;  size  14V2  x  9  x  12%";  weight  50  pounds;  as  illustrated;  price  $150.00 


No.  7710 


The  Vacuum  Tube 
Socket  illustrated 

was  designed  to  be 
used  by  those  who 
are  desirous  of  as- 
sembling their  own 
vacuum  controls  and 
who  need  a  {rood 
socket  to  hold  the 
bulbs.  It  is  well  de- 
signed, durable  and 
reasonably  priced. 


No.  7715— Vacuum  Tube  Socket;  2%  x  2% 

x  1%"  ;  weight  1  pound;  price  $1.50 

This  Tube  socket  is  adaptable  for  both  re- 
ceiving and  transmitting  tubes. 


The  Short  Wave  Regenera- 
tive receiving  cabinet  shown 
is  built  in  accordance  with  the 
most  modern  methods  of  re- 
ception. In  work  with  oscil- 
lating audions  it  is  necessary 
that  all  losses  be  diminuated 
as  it  was  found  that  tuning 
should  preferably  be  done 
with  inductance  alone,  with- 
out using  variable  condensers. 


No.  7712 


This  Receiving  set  will  be 
found  fully  up  to  the  mark  in  comparison  with 
the  highest  priced  set  on  the  market  to-day,  yet 
its  cost  is  well  within  the  reach  of  all. 

No.  7712 — Regenerative  Receiving  Cabinet  set,  as  illustrated;  size  16%  x  7%  x  8" 
price   


weight  23  pounds  ; 
 $50.00 


»  „  1 
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TheTwo  Step  Amplifier  illustrated  is  undoubtedly  one  of  the  finest  instruments  offered  to 
the  experimenter.  It  is  an  example  of  unsurpassedly  efficient  apparatus  combined  with 
exceptional  mechanical  skill  in  its  design  and 
construction.  Two  Vacuum  Tube  sockets  are 
mounted  within  the  cabinet  which  also  contains 
the  two  amplifying  audio-frequency  transform- 
ers which  were  especially  designed  for  this  in- 
strument. It  is  of  great  consistance  in  amplify- 
ing live  and  radio  telephone  currents. 
The  telephones  are  plugged  in  any  of  three 
lacks  mounted  on  the  panel,  permitting  the 
use  of  either  one  or  two  steps  of  the  amplifier 
or  simply  cutting  the  amplifier  out  entirely. 
Nc.  7713 — Two  Step  Amplifier,  as  illustrated;  size 
7%  x  734  x  S":  weight  7  pounds;  price  $55.00 
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No.  7713 


The  Vacuum  Tube  Control  Cabinet  is  one  of  the  essen- 
tial instruments  of  the  modern  radio  station.  The 
Vacuum  Tube  holder,  filament,  rheostat,  grid  con- 
denser and  grid  leak  are  mounted  within  the  cabinet,  the  only  part  on  the  exterior  being  the  rheostat 
control  knob  and  dial.  The  construction  throughout  is  on  the  same  high  level  of  excellence  with  the 
other  instruments  illustrated  on  this  page. 

No.  7714 — Vacuum  Tube  Control  Cabinet,  as  illustrated;  size  0  x  7%  x  6%;  weight  3  pounds; 
price  $25.00 


No.  7714 


P.  S.    No  Tubes  furnished  by  us  with  these  instruments 

THE  ELECTRO  IMPORTING  CO. 

MANUFACTURERS 

231   FULTON  STREET,  N.Y. 

ALSO  SEE  OUR  FULL  PAGE  "AD"  ON  PAGE  614 
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How  We  Stopped  the  Leaks 

That  Kept  Us 
Poor 


How  Howard  Lindsay  and  His  Wife 
Discovered  an  Easy  Way  to  Save  One- 
Third  of  Their  Income.   A  Secret  That 
Applies  to  Any  Income 

By  HARRISON  OTIS 


WHO  should  walk  into  the  room  but  Howard 
Lindsay!  Of  all  men  perhaps  he  was  the 
last  I  had  expeeted  to  find  as  the  president 
of  this  great  new  company.  They  had  told  me  that 
Mr.  Lindsay,  of  the  Consolidated,  was  looking  for 
a  fine  country  home  and  was  interested  in  buying 
the  Dollard  Place  in  Englewood;  so  as  executor  of 
the  Dollard  estate  I  had  come  to  discuss  the  terms 
with  him. 

But  Lindsay!  Surely  some  miracle  had  hap- 
pened. For  it  was  the  very  man  who  had  come  to 
me  "dead  broke"  about  four  years  back  and  had 
asked  me  to  help  him  get  a  new  job. 

"You  are  surprised,  Mr.  Otis,  I  can  see  that 
without  vour  telling  me.  Let  that  real  estate  matter 
rest  for  a  moment  while  I  tell  you  how  the  change 
happened.  It  won't  take  five  minutes.  It  all  seems 
simple  as  A  B  C,  as  I  look  back  on  it  now. 

How  It  All  Began 

"Our  new  life  began  when  we  discovered  how  to 
save  money.  That  happened  soon  after  I  started  in 
the  new  job  you  helped  me  secure.  And  it  all 
came  about  right  in  mv  own  home.  Our  sole  source 
of  supply  was  my  salary  of  $3,000.  That  first  year 
we  didn't  save  one  cent.  Besides  that,  we  woke 
up  on  New  Year's  day  to  find  a  big  bunch  of  un- 
paid bills  to  be  taken  care  of  somehow  or  other 
out  of  future  salary  checks. 

"When  I  asked  myself  the  reason  for  all  this  I 
found  that  I  did  not  know  the  reason,  and  no  more 
did  my  wife,  because  we  hadn't  the  faintest  idea 
what  our  money  had  been  spent  for. 

"Then  we  looked  around  among  our  friends  and 
learned  a  great  lesson. 

"The  Weeds,  I  knew,  were  getting  more  than 
$5,000  a  year.  They  lived  in  a  modest  apartment, 
did  not  wear  .  fine  clothes,  seldom  went  to  the 
theatre,  did  little  entertaining,  yet  we  knew  they 
barely  had  enough  money  to  pay  current  bills. 

"In  the  case  of  the  Wells,  I  found  a  very  different 
story  and  one  that  set  me  thinking  hard.  Their 
income  was  $2,000  a  year,  yet,  to  my  amazement, 
they  confided  to  us  that  they  had  saved  $600  a 
year  ever  since  they  were  married.  They  didn't 
nave  any  grand  opera  in  their  program — except  on 
their  little  Yictrola — but  they  did  go  to  the  theatre 
regularly,  they  wore  good  clothes,  entertained  their 
friends  at  their  home  and  were  about  the  happiest 
and  most  contented  couple  of  all  our  married 
■friends. 

"The  difference  between  these  two  families  was 
that  in  one  case  the  expenditures  were  made  with- 
out any  plan — while  in  the  other  the  income  was 
regulated  on  a  weekly  budget  system. 

"We  sat  down  that  evening  and  made  up  a  bud- 
get of  all  our  expenses  for  the  next  fifty-two  weeks. 
We  discovered  leaks  galore.  We  found  a  hundred 
ways  where  little  amounts  could  be  saved. 

"In  one  short  month  we  had  a  'strangle  hold'  on 
■our  expenses  and  knew  just  where  we  were  going. 
In  one  year  my  wife  proudly  produced  a  bank  book 
showing  a  tidy  savings  account  of  $800. 

My  New  Grip  on  Business 

"Tn  the  meantime  an  extraordinary  change  had 
come  over  me  in  business. 

"I  didn't  fully  realize  this  until  the  president 
called  me  in  one  day  and  said,  'Lindsay,  you  have 
heen  doing  exceptionally  well.  I  have  been  studying 
your  work  for  the  last  year  and  you  have  saved  the 
company  a  lot  of  money.  We  have  decided  to  give 
you  an  interest  in  the  business.' 

"So  there  you  are.  It  is  wonderful,  isn't  it?  I 
often  wish  I  micht  tell  mv  story  to  the  thousands 
of  young  married  couples  who  are  having  the 
hardest  time  of  their  lives  just  when  they  ought  to 
be  having  the  best  time." 

So  now   I   have  the   opportunity  and   you  are 


lucky,  if  only  you  will  act  on  the  wonderful  mes- 


sage this  story  contains. 


HARRISON  OTIS. 


Send  No  Money 


The  Magic  Budget  Plan 

The  Ferrin  Money  Making  Account  System  is 
built  on  the  experience  of  Howard  Lindsay.  This 
system,  which  is  simplicity  itself,  comprises:. 

The  Ferrin  Money  Making  Account  Book. 

The  Ferrin  Kitchen  Calendar  (for  the  house- 
hold). 

The  Ferrin  Pocket  Account  Book. 

The  Ferrin  Investment  and  Insurance  Register. 
'  The  Ferrin  Household  Inventory  and  Fire  In- 
surance Record. 

Compact  information  is  given  on  Making  a  Bud- 
get, Keeping  Expense  Accounts,  Making  Safe  In- 
vestments, Making  an  Inventory  of  Household 
Goods. 

There  is  no  red  tape  or  complicated  bookkeeping 
in  this  system — it  is  so  simple  that  anyone  can  keep 
it — so  convenient  that  you  will  not  notice  tne  few 
moments  of  your  time  required  to  make  entries. 
The  Pocket  Account  Book  (price  when  sold  sepa- 
rately 50  cents)  contains  printed  slips  so  that  you 
have  only  to  jot  down  the  amounts  of  your  daily 
expenditures.  The  Kitchen  Calendar  (price  50 
cents)  keeps  track  of  household  expenses.  At  the 
end  of  each  week  or  month  these  amounts  are 
transferred  to  the  Money  Making  Account  Book, 
which  contains  112  pages,  size  8'4xl0,'i  inches,  and 
is  bound  in  half  blue  Silk  Clotli  Back — Cadet  Blue 
Cover,  Paper  Sides — Turned  Edges,  semi  flexible, 
stamped  in  gold  on  Front  Cover.  This  book  has 
been  prepared  by  an  expert  to  fit  any  salary  from 
the  smallest  to  the  largest.  Incorporated  in  it  is  a 
recapitulation  for  every  month  of  the  year,  which 
shows  at  a  glance  the  Budget  and  the  amounts  paid 
out  during  the  month  for  the  various  classified 
items  of  expense.  It  is  the  only  book  to  our  knowl- 
edge which  has  a  Budget  column  for  every  month. 
Special  columns  are  provided  for  items  on  which  an 
income  tax  does  not  have  to  be  paid,  so  that  these 
amounts  may  be  deducted  at  the  end  of  the  year. 

One  Money  Saving  Feature 

A  war  tax  is  now  levied  on  almost  every  kind  of 
article  you  buy.  Few  people  know  that  the  amounts 
so  paid  on  daily  purchases  may  properly  be  de- 
ducted from  their  income  tax  report.  By  keeping 
track  of  these  war  taxes  on  the  pages  for  daily  ex- 
penditures, and  transferring  the  weekly  or  monthly 
totals  to  the  Money  Making  Account  Book,  you 
will  effect  a  saving  on  your  income  tax  that  will 
surprise  you  and  that  will  pay  the  small  price  of 
the  System  many  times  over. 

The  Ferrin  Investment  Insurance  Register  is 
designed  to  keep  an  accurate  record  of  your  in- 
vestments, insurance  policies,  etc.  Contains  32 
pages,  size  5x8  inches,  price  separately,  50c.  The 
Ferrin  Inventory  and  Fire  Insurance  Record  will 
enable  you  to  make  and  keep  a  complete  inventory 
of  every  room  in  the  house;  also  provides  for 
record  of  your  fire  insurance  policy.  It  is  an  abso- 
lute necessity  in  case  of  a  fire.  It  may  save  you 
many  thousand  times  the  cost,  which  is  50c  when 
sold  separately. 

Two  Minutes  a  Day 

The  Ferrin  Money  Making  Account  System  takes 
only  two  minutes  a  day.  Any  bright  grammar  school 
boy  or  girl  can  keep  the  accounts.    This  method  is 

not  a  hard  tack. 

Now  you  need  not  worry  about  the  money  you 
spend  for  clothes,  food,  rent  or  the  theatre.  You 
will  spend  it  freely  because  you  will  know  how 
much  you  can  afford  to  cnend. 

The  Ferrin  Money  Making  System  is  a  most 
practical  gift  to  anv  new1v  married  couple.  Many 
people  use  them  for  Christmas  gifts. 


See  how  magic- 
ally the  Ferrin 
Money  Making 
Account  System 
works,  no  matter 
how  much  or  how 
little  your  income. 
We  know  what 
you  will  think  of 
it  when  you  see  it. 
So  we  are  willing 
to  send  you  the 
complete  system 
without  your  send- 
ing us  any  money 
in  advance.  Just 
mail  the  coupon, 
and  back  will  come 
the  system  by  re- 
turn mail.  If  you 
feel  that  you  can 
afford  not  to  have 
it,  simply  send  it 
back  and  you  will 
owe  nothing. 

But  when  you 
have  seen  what 
big  ^  returns  the 
Ferrin  System  will 
pay  you,  you  will 
surely  want  to 
keep  this  wonder- 
ful aid  to  money- 
making,  especially 
as  we  are  now 
making  a  special, 
short  -  time  offer 
of  only  $3  for  the 
complete  system. 

You  will  appre- 
ciate what  a  re- 
markable offer  this 
is  when  you  con- 
sider that  other 
expense  account 

books  are  sold  for  $3  and  cover  a  period  of  only  two 
years.  The  Ferrin  Money  Making  Account  Book 
covers  four  years,  and  therefore  has  twice  the 
value,  $6.  And  in  addition  you  get  the  Ferrin 
Kitchen  Calendar,  the  Ferrin  Pocket  Account  Book, 
the  Ferrin  Investment  and  Insurance  Register,  the 
Ferrin  Household  Inventory  and  Fire  Insurance 
Record,  each  worth  50c,  or  $2.00.  You  have  the 
opportunity,  therefore,  of  securing  $8  value  for 
only  $3. 

But  we  can  make  this  special  combination  offer 
only  for  a  limited  time.  We  expect  to  place  this 
System  in  one  hundred  thousand  homes  this  year. 
We  want  your  home  to  be  one  of  them.  You  are 
therefore  urged  to  mail  the  coupon  now — to  do 
so  costs  nothing  and  does  not  obligate  you  in  any 
way,  and  it  may  be  a  revelation  to  you  of  how 
much  more  you  can  get  out  of  your  income. 

FREE  EXAMINATION  COUPON 

INDEPENDENT  CORPORATION 

Publishers   of    The   Independent  JVeekly 

Dept.  F-11011  119  W.  40th  St.,  N.  Y. 

Please  send  me  the  Ferrin  Money  Making  Account 
System  (the  entire  five  books)  for  Free  Examina- 
tion. I  will  send  you  $3  in  full  payment  within 
5  days  after  receipt,  or  return  the  books. 

Name   

Address   

  El.  Exp.  11-19 


READ! 

Letter  from  Head  of 
Financial  Department  of 
Largest  Corporation  of 
Its  Kind  in  the  United 
States. 

Independent  Corporation 
Gentlemen: 

I  consider  your  ac- 
count book  a  remarkable 
contribution  to  the  peo- 
ple of  this  country  at 
this  time. 

In  our  company  we 
have  5000  employes  and 
it  was  a  revelation  to  me 
in  giving  them  advice  in 
regard  to  the  making 
cut  of  their  income  tax 
returns  to  find  how  few 
had  any  intelligent  idea 
of  their  income  and  their 
living  expenses. 

The  simplicity  of  your 
plan  which  by  compari- 
son with  previous  meth- 
ods of  account  keeping 
would  seem  to  be  well- 
nigh  automatic  appeals 
to  me  strongly. 

They  say  you  can't 
teach  an  old  dog  new 
tricks,  but  I  will  say  to 
you  that  I  am  going  to 
use  the  Ferrin  Book  for 
my  own  family  expenses, 
and  consider  it  will 
make  money  for  me 
right  from  the  start. 
(Signed)  D.  S.  BURTON 
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THE   100%   WIRELESS  MAGAZINE" 


Partial 
CONTENTS  OF 

NOVEMBER  ISSUE: 

"Why  I   Am   Opposed  to  Government 
Kadio  Control." 

By  Dr.  Lee  de  Forest 
and  G.  W.  Pickard 

"Developing  an  Audion  for  the  Ama- 
teur." 

By   E.  T.  Jones 

"A  170-25000  Meter  Receptor." 

By  Francis  R.  Pray 

"Second  Prize  Award — Radio  Contest." 
"Junior  Radio  Course." 

By  W.  A.  Heppner,  Associate  Editor 

"Audio  Frequency  Wireless  Telephone." 

By  E.  T.  Jones 

"Local  Forecast — Stormy." 

By  Dorothy  Kantro 

"The  Third  Pilh" 

By  J.  K.  Henney 

"How   Manufacturers   Work  'Formica' 
and  'Bakelite.'  " 

By  J.  Stanley  Brown 

"Ideas — 2nd  Spasm." 

By  Thos.  W.  Benson 

"Notes  on  Crystal  Detectors." 

By  C.  H.  Byron 

"Your  'Fist.'  " 

By  C.  H.  Pfeifler 

"Destruction,  of  the  Brussels  Station  in 
1914." 

By  Henry  M.  de  Gallaix 


What  "Radio  Amateur  News"  Is: 

With  its  fifth  issue  RADIO  AMATEUR  NEWS  holds  the  field  undisputedly  as  the 
greatest  radio  magazine  in  print  today.  In  point  of  circulation,  number  of  articles,  illus- 
trations, RADIO  AMATEUR  NEWS  now  leads  all  other  wireless  magazines.  Take 
for  instance  the  November  issue  with  its  fifty-six  pages ;  there  were  fifty-one  separate 
purely  radio  articles  and  112  illustrations.  Over  twenty-seven  thousand  copies  -were 
printed  and  circulated. 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  56  pages  (or  more) 
and  an  artistic  cover  in  two  colors.  The  illustrations  average  125  every  month  and 
there  are  from  40  to  50  up-to-date  articles,  some  by  our  biggest  radio  scientists,  in 
every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print  today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  maga- 
zine in  existence.  It  caters  to  no  commercial  interests — it  has  no  bass  save  its  readers. 
It  is  "different" — it  has  the  latest  radio  news.  It  is  a  scientific  magazine  but  it  caters 
largely  to  the  RADIO  AMATEUR — it  is  by  and  for  the  Amateur.  It  is  published  by 
the  publishers  of  the  ELECTRICAL  EXPERIMENTER,  but  there  will  be  no  duplication 
of  articles  in  the  two  magazines.  Both  are  entirely  different — but  both  together  will  give 
you  ALL  the  radio  news  of  all  the  world.  Whether  you  are  a  professor  or  an  Amateur, 
get  a  sample  copy  or  order  it  from  your  Newsdealer  today. 


Junior  Radio  Course 


A  distinctly  new  feature  began  with  the  Septemher  issue  in  our  new  Junior  Radio  Course. 

In  the  November  issue  Lesson  No.  3  appears  complete.  This  course  is  intended  for  the 
beginner  and  everything  presented  will  be  in  plain  English — even  the  merest  tyro  in  radio 
will  find  no  trouble  in  understanding  and  assimilating  the  knowledge.  The  series  is  a  very 
important  one  and  nothing  like  it  has  ever  appeared  in  print  before.  Everyone  owes  it  to 
himself  in  this  new  age  to  know  something  about  wireless  and  this  course  will  enlighten  all 
laymen.    Profusely  illustrated  with  pictures  that  anyone  can  understand. 


15c 

The  Copy 

$1.50 

A  Year 
Canada  and  For.eign 
$2.00    A  Year 


SEND 
15c  FOR 
SAMPLE 
COPY 
TODAY 


EXPERIMENTER  PUB.  CO.,  231  Fulton  St.,  New  York  City 
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56  PAGES 
125  ILLUSTRATIONS 
—SPECIAL  OFFER— 


Gentlemen : 

Please  enter  my  subscription  for  RADIO  AMATEUR 
NEWS  for  the  term  of  one  year  for  which  I  enclose 
herewith  $1.50.  For  this  you  will  send  to  me  imme- 
diately your  great  Wireless  Course,  containing  160  pages. 
350  illustrations,  size  6%  x  10"  with  fine  flexible  cloth 
cover.  I  have  added  5c  extra  for  postage.  (I  have 
written  my  name  and  address  in  margin  below.) 


You  benefit  by  mentioning  the  "Electrical  experimenter"  when  writing  to  advertisers. 
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learn  Electricity 

"•tine  New  Way 


IT'S  no  longer  necessary  to  go  to  school  or  serve  an  ap- 
prenticeship to  learn  electricity.  With  this  new  library 
of  APPLIED  PRACTICAL  ELECTRICITY  you  learn 
right  at  home— in  your  spare  time  without  interfering 
with  your  present  work. 

Any  big  job  that  you  want  in  the  electrical  field  is  yours 
if  you  will  train  yourself  to  fill  it.  It  only  takes  an  hour 
or  two  a  day  with  these  books. 


This  is  the  1920  edition — new  from  cover  to  cover — chuck 
full  of  the  latest  methods  and  most  recent  discoveries  in 
this  fascinating  field.  Everything  is  written  in  plain,  good 
old  U.  S.  language  by  27  of  the  greatest  experts  in  the  busi- 
ness. The  eight  volumes  with  3800  pages  make  up  a  com- 
plete course  in  electrical  engineering.  It's  a  home  study 
course  for  the  beginner  and  a  handy  reference  guide  for 
the  expert  combined. 


Big  Pay  for  fc^ps**  Good  Jobs  ? 


Trained  Men  $5000.00  a 

year  are  waiting  for  men  who  can 
qualify  as  Electrical  Engineers — Sub- 
station Operators  —  Troublemen  — 
Switchboard  Operators — DynamoTend- 
ers — Electricians.  Electricity  is  the 
greatest  force  in  the  world  and  it  is 
growing  bigger  and  bigger  every  day. 
More  and  more  men  are  needed  all 
the  time.  Why  don't  you  get  into 
this  big  paying  field  now? 


you  are 

ft>*ur«Siink  trained  in 
AreWaitinS  somebranch 
of  electricity  you  will  never  have  to  look 
for  a  job.  The  job  and  the  big  pay  will 
be  looking  for  you.  You  can't  dodge  a 
good  job  if  you  have  the  "know  how" 
under  your  hat.  Let  these  27  great  en- 
gineers help  you  to  the  best  kind  of  job 
with  their  books. 

Send  the  coupon  below  and  get  them 
for  FREE  examination.  See  our  free 
offer  below. 


flie  World's  Creates! 

Electrical  Books 

LOANED  to  YOU 

FREE 

We  will  lend  you  this  wonderful  library  to  use  in  your  own  home  or  shop  a 
whole  week  FREE.  It  won't  cost  you  one  cent.  DON'T  SEND  ANY  MONEY. 
Just  fill  out  and  mail  the  coupon  today  and  the  set  of  eight  volumes  will  come 
to  you  by  express  collect.  You  be  the  judge  and  find  out  for  yourself  what  the 
books  will  do  for  you.  Use  them  as  you  please.  Show  them  to  your  friends 
and  get  their  opinion.  Then  if  you  have  any  doubt  as  to  their  value  send  them 
back  at  our  expense  and  you  won't  owe  us  anything. 

Only  7  Cents  a  Day 

If  you  like  the  books  rfter  a  week's  examination  you  pay  us  only  $2.00  and  the  same  amount 
each  month  until  $24.80  is  paid.  This  is  only  50  cents  a  week— 7  cents  a  day.  You  can't  afford 
to  pass  up  a  better  job  on  these  easy  terms.  MAIL  THE  COUPON  NOW. 

American  Technical  Society 

Deo»t.  E258,  CHICAGO 


What  the  g^S*  * 

BOOkS TeaCh  Electrical 

Measurements — Electric  Wiring — Un- 
derwriter's Electrical  Requirements  — 
Theory,  Calculation,  Design  and  Con- 
struction of  Direct  Current  Generators 
and  Motors — Types  of  Generators  and 
Motors— Management  of  Electrical  Ma- 
chinery— Electric  Lighting — Alternating 
Current  Machinery — Power  Transmis- 
sion—Electric Railways — Self -Propelled 
RailwayCars — Trackless  Trolley— Power 
Stations — Switchboards  and  Switching — 
Storage  Batteries — Applied  Electro-chemistry- 
Electric  Elevators— Electric  Welding  and  Heat- 
ing —  Wireless  Telegraphy  and  Telephony  — 
Land  and  Submarine  Telegraphy. 

free  Service  StesS 

electrical  books  we  give  a  one  year  membership 
in  this  society.  This  entitles  you  to  consult  our 
engineers  and  experts  on  any  electrical  prob- 
lem. Write  as  often  as  you  like.  Ask  as 
many  question  as  you  like  for  one  year. 

Coupon  is 
All  you 

Need- 
send  it 

Now 


American 
Technical 
Society 

Dept.  E258 
Chicago,  U.  5.  A. 

Please  send  me  the  8-vol- 
ome  set  of  Electrical  En- 
gineering for  7  days'  examin- 
ation, shipping  charges  collect. 
If  I  decide  to  buy  I  will  send  $2.00 
within  7  days  and  balance  at  the 
rate  of  $2.00  a  month  until  $24.80  has 
been  p~id.    Then  you  will  send  me  a 
receipt  showing  that  the  set  of  books 
and  the  Consulting  Membership  are  mine 
and  fully  paid  for.    If  I  want  to  get  alorg 
ithout  the  hooks,  I  will  return  them,  after 
7  days,  at  your  expense. 


Reference  ,  
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Awaiting  your  say-so,  you'll  find  toppy 
red  bags,  tidy  red  tins,  handsome  pound 
and  half-pound  tin  humidors  —  and  — 
that  classy,  practical  pound  crystal 
glass  humidor  with  sponge  rr.oistener 
top  that  keeps  Prince  Albert  in  such 
perfect  condition  ! 

R.  J.  Reynolds  Tobacco  Company 

Winston-Salem,  N.  C. 


P.  A.  has  such  a  joy 'us  way  of 
making  men  glad  about  jimmy  pipes: 


To  shoot  it  quick: — Prince  Albert 
turns  over  a  new  leaf  in  your  smoke- 
career  !  Shovels  smokesorrows  right  out 
the  attic  airshaft  and  throws  wide  open 
the  smoke-section-shutters  !  Talk  about 
letting  in  a  flood  cf  smoke-sunshine ! 
Bet  your  pet  luckystone  that  the  best 
you  ever  heard  tell  about  can't  hold  a 
candle  with  what  Prince  Albert  will 
handyou  seven  days  out  of  every  week ! 
And,  then,  some-on-the-sidc  i 

Smoking  Prince  Albert  is  just  about 
twins  with  having  the  top  time  of  your 
life  on  each  fire-up !  It  gives  you  a  brand 
new  idea  of  how  delightful  a  pipe 
smoke  really  can  be  !  Such  flavcr  and 


fragrance  and  coolness ;  such  freedom 
from  b  ite  and  parch!  Prove  personally  that 
Prince  Albert's  exclusive  patented  pro- 
cess really  does  cut  out  bite  and  parch  ! 

Talk  about  ringing  the  bell  every  time 
you  take  just  one  more  little  smoke! 
You'll  agree  with  your  eld  fellow  citizen, 
General  Approval,  that  Prince  Albert 
puts  a  man  cn  the  firing  line  with  a 
jimmy  pipe,  and  keeps  him  there  ;  that 
it  sends  all  previous  smoke  setto  records 
to  the  rear-ranks ;  that  it  just  slams  in 
one  good  time  on  top  cf  another  so  fast, 
30  happy-like,  you  realize  that  heretofore 
you've  been  hunting  regular-man-sport 
with  the  wrong  ammunition ! 


You  benefit  by  mentioning  t'.-.c  "electrical  Experimenter"  zeben  writing  to  advertisers. 
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Spectacular  Tesla  Experiments 


High  Frequency 
Currents 

There  is  possibly  no 
more  fascinating  branch 
of  the  electrical  art  than 
the  high  frequency  cur- 
rents or  electricity  at  high 
pressures  and  frequencies. 
The  subject  is  one  that 
fascinates  every  student 
of  electricity.  Moreover 
these  most  wonderful  ex- 
periments can  be  performed  by 
anyone  at  but  small  expense. 

The  trouble  in  the  past  was  that 
very  little  has  been  printed  how 
to  actually  conduct  these  experi- 
ments outside  of  magazine  artic- 
les. Few  books  are  in  existence 
today  that  treat  on  the  subject. 

It  will  therefore  come  as  a  pleasant 
surprise  that  Henry  L.  Transtrom,  an 
expert  on  high  frequency  currents,  has 
written  a  comprehensible  book  of  25£) 
pages  on  high  frequency  currents,  which 
we  know  will  be  in  every  laboratory 
of  every  experimenter  worthy  of  the 
name.  Mr.  Transtrom's  book  contains 
14  large  chapters  and  has  141  original 
illustrations.  Many 
of  these  show  exper- 
iments and  how  to 
conduct  them.  A 
few  random  pages 
are  reproduced  on 
this  page  which 
will  give  you  an 
idea  of  the  won- 
ders of  these  ex- 
periments as  well 
as  the  thorough- 
ness in  which  Mr. 
Transtrom  treats 
the  subject. 


$2 


.00 

Prepaid 


Fascinating    Book    that  EVERY 
Experimenter  Needs 

The  book  itself  is  very  cleverly 
written,  explaining  all  the  funda- 
mentals of  high  frequency  currents, 
devoid  of  any  obtruse  mathematics 
and  technicalities,  which  would  only 
hamper  the  average  student 

The  fundamentals  of  high  fre- 
quency currents  are  carefully  ex- 
plained, so  that  the  student  will  have 
a  good  insight  into  this  fascinating 
art. 

The  book  itself  is  bound  in  blue 
linen  and  measures  7y2  x  5j4  inches. 

Order  Your  Copy  To-day 

You  can  not  afford  to  be  without  this  book.  Fill  in  the 
coupon  today  and  the  book  will  be  sent  to  you  prepaid 

The  Jos.    G.   Dranch   Publishing  Co., 
Dept.    EE,    542   S.   Dearborn   St.,    Chicago,  111. 

Gentlemen  :— -Please  send  me  at  once  your  Mr.  Henry  L.  Transtrom's 
book  "Electricity  at  High  Pressures  and  Frequencies"  as  described  on 
this  page.  T  enclose  herewith  value  of  $2.00,  for  which  you  are  to 
send  the  book  prepaid  at  once. 


Name  

Address . 


City. 


State. 


You  benefit  by  mentioning  the  "Electrical   Experimenter"  when  writing  to  advertisers. 
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 
me  your  64-page  book. 


.(NAME) 


.(ADDRESS) 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  onlv  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Special  Automobile  Ignition  Course 

We  have  just  installed  a  special  automobile  ignition  course  for  auto 
mechanics,  garage  men  and  owners.  The  course  covers  completely 
ignition,  starting,  lighting  and  other  electrical  equipment  in  connection 
with  automobiles,  motor  boats,  etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  64-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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NEW  AIRC  RHVAILS  SUNLIGHT 

Tlhra  ttlhx©  Us©  ©fT  100,000  C§MadlIl©°IP®we2*  Aipc 


UTILIZING  arcs  for  the  taking  of 
motion  pictures  and  for  general 
illumination  in  theaters  has  long 
been  possible.  However,  the  old 
style  arcs  consumed  too  much  cur- 
rent, and  did  not  meet  the  demands  of  the 
photoplay  producers.  This  new  "sunlight 
arc,"  however,  is  superior  to  anything  yet 
produced  along  the  line  of  illumination,  in- 


thanks  to  the  Sunlight  Arc  which  made 

this  possible. 

The  Sunlight  Arc  is  a  mechanism  ar- 
ranged in  such  a  manner  that  an  operator 
can  handle  several  arcs  at  the  same  time, 
unless  it  is  necessary  to  shift  them  con- 
stantly. The  arc  itself  consists  of  a  posi- 
tive carbon-  of  special  composition,  which  is 
rotated  bv  a  motor,  and  a  negative  carbon, 


be  narrowed  down  to  three  degrees.  The 
maximum  candle-power  of  eacli  beam  is 
120,000,000.  This  beam  has  been  photo- 
graphed while  passing  thru  the  air,  and  has 
been  used  to  wonderful  advantage  in  pro- 
ducing fog,  moon  and  sunbeam  effects. 
Motion  pictures  have  been  taken  with  this 
lamp,  ouc-fourth  mile  au'ay,  shining  upon 
the  scene  of  action.    If  the  ground  glass 


Photo  Below  Shows  the  Charming  Actrecs,  Miss 
Marguerite  Clark,  in  a  Window-Scene  from  a 
Popular  Photoplay,  But  the  Sunlight  Streaming 
Thru  the  Window  Is  Artificial,  These  Brilliant 
Light  Effects  Being  Realistically  Produced  by 
Means  of  the  "Sunlight  Arc,"  a  New  Electric 
Arc  Light  as  Powerful  as  Sunlight. 


The  Photo  at  Left  is  fror.i  an  Instantaneous 
"Movie"  of  General  John  J.  Peisnii.y,  i...  j 
Means  of  the  "Sunlight  Arc"  at  the  Elks  Club, 
New  York  City.  General  Pershing  Is  a  Member 
of  the  El  Paso  Order  of  the  Elks.  Mayor  riylan 
of  New  York  City  appears  at  General  Pershing's 
left.  (Photo  (C)  by  International  Film  Service.) 
Service.) 


View  at  Right  Shows  Two  "Sunlight  Arcs"  giving 
a  Maximum  Beam  Candle  Power  of  120,000,000 
Each,  Both  Focust  onto  an  Operating  Table  on 
Which  the  Heart  of  an  Animal  Is  Exposed  While 
Beating.  Above  the  Table  Is  Placed  a  New  Mo- 
tion Picture  Camera  Taking  a  "Slow  Movie,"  at 
200  Exposures  Per  Second,  of  the  Beating  Heart. 


asmuch  as  one  single  unit  will  give  the 
same  amount  and-  better  illumination  than 
the  sixteen  units  which  are  now  used  in 
producing  a  photoplay.  By  its  use  photo- 
graphs may  be  taken  by  day  or  night,  and 
the  same  effect  obtained  as  if  the  sun  were 
shining  brightly.  In  proof  of  this,  one  of 
the  accompanying  photographs  is  of  Mar- 
guerite Clark,  the  famous  moving  picture 
actress,  enjoying  the  beautiful  "sunlight," 


which  is  likewise  of  special  composition. 
When  a  24-inch  parabolic  mirror  is  used  in 
order  to  throw  a  spot-light, _  the  extent  of 
the  beam  spread  may  be  adjusted  to  wide 
limits ;  in  other  words,  the  beam  can  be 
made  to  cover  a  distance  of  130  degrees, 
and  by  moving  the  lamp  arcs,  in  respect  to 
the  reflector,  this  tremendously  strong 
flood-light,  which  can  be  used  for  interiors 
of  ball-rooms  and  the  larger  stage  sets,  can 
627 


and  iris  diafram  are  used,  and  the  diafram 
is  stopt  way  down  and  then  gradually 
opened  so  as  to  form  one  of  those  fade-in 
pictures  in  which  the  head  of  the  person  is 
first  seen,  the  picture  then  gradually  devel- 
oping itself,  the  illumination  from  the 
smallest  opening  to  the  largest  is  absolutely 
equivalent ;  in  other  words,  there  is  no 
change  whatever  in  the  intensity  of  illumi 
nation  as  the  stop  is  opened.  One  very  re 
(Continued  on  page  696) 


628 


ELECTRICAL  EXPERIMENTER 

'he  Eiffel  Tower  Iltominatedl 


November,  1919 


France -America  Corporation 


The  Famous  "Eiffel  Tower"  in  Paris,  France,  Illuminated  on  the  Night  of  the  Bastile  Parade, 
and  Forming  a  Veritable  Blazing  Torch  of  Liberty  and  Victory,  1,000  Feet  in  Height. 


The  accompanying  photo  shows  some- 
thing of  interest  to  all  Americans,  especially 
at  this  lime  when  the  bonds  of  friendship 
and  patriotism  between  the  two  great  re- 


publics— La  Republique  Franchise  and  the 
United  States  of  America — is  many  times 
stronger  than  it  ever  was  previously.  This 
photograph  shows  the  sky-piercing  Eiffel 


Tower,  one  of  the  greatest  engineering 
masterpieces  in  all  Europe,  illuminated  at 
night  and  forming  veritably  a  blazing  torch 
of  liberty  and  victory,  nearly  1,000  feet  in 
height.  The  illumination  here  shown  oc- 
curred on  the  night  of  the  Bastile  parade 
in  Paris.  The  gigantic  steel  structure  of 
the  Eiffel  Tower  was  illuminated  by  thou- 
sands of  lamps,  both  of  the  incandescent 
and  arc  type,  and  due  to  the  rays  of  light 
shining  thru  the  steel  work,  a  very  beau- 
tiful and  inspiring  sight  was  the  result. 
It  represents,  when  illuminated,  undoubt- 
edly one  of  the  finest  examples  of  modern 
engineering  in  Europe,  even  in  the  world. 

How  would  you  have  liked  to  have  been 
in  Paris  the  night  peace  was  signed,  the 
day — le  jour  dc  la  victoiref  You  can  bet 
your  last  dollar  you  would,  for  nobody 
can  beat  the  French  when  it  comes  to  en- 
tertaining and  enjoying  themselves.  Take 
it  from  an  ex-marine,  who  told  the  writer 
a  short  time  ago  that  he  never  saw  anything 
like  it  in  his  career.  The  American, 
French,  Belgian,  Italian  and  British  sol- 
diers hauled  the  great  camouflaged  German 
field  guns  down  the  boulevards  while  the 
French  mademoiselles  mounted  the  gun 
barrels.  Searchlights  flashed  across  the 
sky  until  it  was  as  bright  as  day.  The 
restaurants  and  cafes  were  illuminated  as 
never  before,  and  believe  the  story,  friends, 
of  one  of  your  own  ail-American  "devil- 
dogs" — the  French  cognac  ran  up  hill  and 
down  again.  They  say  liquids  never  run 
up  hill,  but  this  was  a  night  of  exceptions. 

Contributed  by      LUTHER  YOUNG. 


mi  Signals  for  Fighting  Forest! 


ir< 


THE  accompanying  illustration  shows 
the  heliograpri  used  by  the  Forest 
Service  lookouts  for  sending  sun- 
light signals  in  fighting  forest  fires. 
Herbert  A.  Smith,  Editor  of  the 
Forester  of  the  U.  S.  Department  of  Agri- 
culture, states  that  the  heliograph  is  ordi- 
narily used  only  at  stations  wliere  telephone 
communication  is  impracticable  and  that 
its  grea"T  value  consists  in  establishing  a 
system  of  communication  with  isolated  for- 
est fire  "lookouts"  on  the  tops  of  high 
mountains  where  the  expense  of  building- 
telephone  lines  would  be  prohibitory. 

These  lookout  stations  are  used  by  the 
Forest  Service  to  detect  forest  fires.  They 
are  placed  on  the  tops  of  the  highest  peaks 
and  during  the  fire  season  are  occupied 
constantly  by  trained  observers.  Each 
"lookout"  man"  has  before  him  the  best 
obtainable  map  of  the  surrounding  coun- 
try, on  which  the  exact  location  of  his  sta- 
tion is  shown.  Around  the  point  repre- 
senting the  station  there  is  a  circle  gradu- 
ated in  360  degrees.  When  a  smoke  is  seen 
the  lookout  man  ascertains  its  exact  bearing 
upon  his  station  and  at  once  gets  into  com- 
munication with  headquarters.  Every  effort 
is  made  to  have  at  least  two  lookout  points 
overlook  the  same  section  of  country,  and 
consequently  it  is  usually  possible  to  ascer- 
tain almost  the  exact  location  of  a  fire  by 
the  intersection  of  angles. 

It  is,  of  course,  highly  important  that  the 
lookout  points  be  kept  in  close  touch  with 
headquarters,  since  success  in  fire-fighting 
depends  largely  on  getting  at  the  fire  while 
it  is  small.  For  this  reason  the  heliograph 
is  not  altogether  satisfactory,  because  it  can 
be  used  only  on  sunny  days,  and  is  of  no 
use  during  cloudy  weather  or  at  night. 


Attention  is  called  to  the  fact  that  the 
heliograph  instrument  as  a  meins  of  com- 
munication has  been  used  for  a  great  many 
years,  but  its  use  has  been  almost  entirely 


restricted  to  the  Arm)'.     Interesting  and 
successful  experiments,  however,  were  re- 
cently conducted  by  the  United  States  For- 
( Continued  on  page  703) 


Science  on  the  Mountain  Tops — The  Telephone  and  Heliograph  or  "Sun  Mirror,"  Used  in 
Signaling  the  News  of  Forest  Fires  in  Our  Great  Timber  Sections  of  the  West  and  Northwest. 
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Li~T  DO" — answered  the  blushing  bride, 
by  wireless  telephone,  as  she  flew 
thru  the  air,  piloted  by  her  newly 
acquired  husband. 
Fifteen  hundred  feet  above  Sheepshead 
Bay  Speedway  Park,  the  two  airplanes  cir- 
cled together  slowly,  like  bird  mates.  On  the 
ground  below  200,000  people  watched  them 
and  listened  to  the  droning  of  large  mega- 


supplied  with  a  wireless  telephone  trans- 
mitting and  receiving  outfit,  in  front  of 
the  grandstand  was  a  third  station,  at 
which  Miss  Doris  K.  Schob,  the  brides- 
maid, sat.  Extensions  carried  receivers  to 
other  members  of  the  bridal  party,  Mrs. 
Katherine  Schaeffer,  mother  of  the  bride; 
Mr.  and  Mrs.  Andrew  Mills,  Sgt.  William 
B.  Stewart,  U.  S.  M.  C,  and  others.  A 


of  the  boxes  immediately  adjacent  to  Gov. 
Smith's  box. 

At  5 :40  o'clock  Dr.  Wouters'  voice 
came :  "Do  you  take  George  Burgess  to 
be  your  lawful  wedded  husband?" 

The  bride  responded :  "I  do,"  and  a 
cheer  arose  from  the  enormous  throng  that 
must  have  reached  the  two  planes.  "I  pro- 
nounce you  to  be  man  and  wife,"  said  Dr. 


r 


THE  FIRST  "SKY  PILOT" 
REV.  ALEXANDER  WOUTERS 


DO  YOU  TAKE 
THIS  MAN?"ETC. 


LT  EUGENE  BARKSDALE 
BEST  MAN  CPILOT) 


MISS  EMILY  SHAEFER 
CBRIDE) 


LT  GEORGE  BURGESS, U.S.A. 
GROOM  CPILOT) 


MISS.  DORIS  SCHOB  I 
(BRIDESMAID) 


Copyright,  1919,  by  E.  P.  Co.    Photo  (C)  by  Underwood  &  Underwood 
Lt.  George  Burgess  and  Miss  Emily  K.  Schaefer,  the  First  Couple  to   Be   Married   in   Air.     The  Ceremony  Was  Performed   by  Chaplain 
Alexander  Wouters  Who  Was  Flying  in  Another  Plane.    The  Ceremony  Was  Conducted  by  Wireless  Telephone.    The  Wedding  Was  the 
Feature  of  the  Police  Field  Day  Meet  at  Sheepshead  Bay  Speedway,  near  New  York  City. 


phones  attached  to  the  ground  station  of  a 
wireless  telephone.  At  5 :40  o'clock  a 
woman's  voice  was  transmitted  to  them 
and  her  words  were,  "I  do."  The  first 
aerial  wedding  ceremony  had  been  per- 
formed. 

Miss  Emily  Schaeffer  of  Sea  Gate,  L.  I., 
and  Lt.  George  Burgess  of  Brooklyn,  N. 
Y.,  were  the  principals  in  the  ceremony 
that  featured  the  second  of  the  two  Police 
Field  Days  recently  held  at  Sheepshead 
Bay,  near  New  York  City.  They  flew  in 
a  plane  piloted  by  the  groom,  who  is  an 
aviator  attached  to  the  Mineola  forces.  In 
the  second  plane  the  Rev.  Alexander 
Wouters  of  the  Edgewood  Dutch  Re- 
formed Church,  the  first  real  "sky  pilot," 
flew,  with  Lt.  Eugene  Barksclale,  the  best 
man,  as  pilot.  A  long  streamer  of  bunting 
indicated  the  bride's  plane. 

The  two  planes  rose  from  the  inclosure 
of  the  speedway  at  5:10  o'clock,  each  being 


fourth  station  connected  with  amplifying 
'phones  distributed  among  the  boxes. 

At  S  :25  o'clock  the  'planes  had  reached 
1.500  feet  altitude,  and  began  to  circle 
above  the  field.  The  wireless  telephone 
began  to  talk. 

"Station  3,  can  you  hear  me?"  asked 
the  groom  of  the  minister's  machine. 

"Station  1  is  O.  K.,"  responded  Lt.  Barks- 
dale,  speaking  for  Dr.  Wouters. 

"Hello,  Dr.  Wouters,"  spoke  the  groom, 
"we  are  now  ready." 

"Hello,  George,"  came  again  from  the 
best  man.    Speak  to  Dr.  Wouters." 

"Dr.  Wouters,  we  are  ready  for  the  cer- 
emony," replied  Lt.  Burgess. 

Without  further  conversation.  Dr.  Wou- 
ters began  to  read  the  ceremony  from  the 
Common  Prayer.  The  voices  came  dis- 
tinctly to  the  telephone  listeners  on  the 
ground,  and  every  response  from  the 
couple  was  carried  clearly  to  the  section 


Wouters.  Then  followed  a  prayer  and 
finally — "Amen."  Then  congratulations 
and  responses  between  the  two  planes 
were  passed,  mostly  unintelligible  to  the 
listening  congregation.    Then  silence. 

"We  are  coming  down,"  called  the  'planes 
to  the  ground  station. 

Circling  slowly,  lower  and  lower,  the 
two  planes,  now  escorted  by  two  more,  past 
over  the  grandstand  twice  and  each  time 
they  were  greeted  with  applause  and  a 
sea  of  waving  hats  and  hands.  From  the 
'plane  with  the  streamers,  a  white-gloved 
hand  waved  its  greeting  to  the  ground. 
Then  the  'planes  glided  to  the  field,  and 
Lt.  and  Mrs.  George  Burgess  stept  out  and 
awaited  the  congratulations  of  Dr.  Wouters 
and  Lt.  Barksdale. 

Then,  for  the  third  time,  the  bridal 
party,  now  riding  in  automobiles,  past  the 
stands  while  the  Police  Band  played  the 
wedding  march. 
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TT     RECENTLY    paid    a   visit   to  the 
M      battleship    New   Mexico,    which  is 
I      one   of  the  latest  dreadnoughts  to 
-"-    join  the  fleet  and  the  first  and  only 
one  of  any  nation  to  have  electri- 
cally operated  propelling  machinery"  said 
Josephus  Daniels,  Secretary  of  the  Navy, 
in  recent  testimony  before  a  congressional 
committee.    "On  this  account  she  has  been 
an   object  of   surpassing   interest   to  the 
officers  of  our  own  navy  and  to  those_  of 
foreign  navies  as  well,  and  to  electrical 
engineers  in  general. 

"The  result  was  satisfactory  from  even- 
point  of  view  and  confirmed  the  judgment 
of  all  who  were  in  any  way  concerned  in 
it-s  design  and  adoption.  There  was  not 
the  slightest  mishap  with  any  part  of  it, 
everything  worked  to  perfection,  and  the 
crew  was  as  enthusiastic  over_  the  per- 
formance of  the  machinery  as  is  the  de- 
partment proud  in  the  possession  of  such 
an  efficient  dreadnought. 

"When  we  entered  into  contract  for  the 
machinery  of  the  New  Mexico,  we  stipu- 
lated that,  in  addition  to  being  capable  of 
developing  the  maximum  power,  she  should 
also  give  an  economy  at  cruising  speed 
very  much  superior  to  that  obtainable  with 
the  turbine  installations  that  we  had  pre- 
viously used,  and  I  am  happy  to  say  that 
this  stringent  requirement  was  also  met. 
As  a  matter  of  fact,  the  New  Mexico  will 
steam  at  10  knots  on  less  fuel  than  the 
best  turbine-driven  ship  that  preceded  her. 

"On  the  whole,  I  think  the  country  has 
cause  to  be  proud  of  this  achievement  in 
engineering  not  alone  because  of  the  pro- 
nounced success  in  this  particular  instance, 
but  because  of  the  assurance  it  gives  us  of 
the  superiority  of  our  capital  ships  to  those 
of  foreign  nations." 

Secretary  Daniels'  expressions  noted 
above,  have  served  to  create  of  late  con- 
siderable interest  in  the  electrical  propul- 
sion of  ships.  Altho  the  subject  has  been 
discussed  widely  in  the  technical  press  for 
several  years,  no  popular  explanation  of 
this  invention  has  appeared. 

One  of  the  oldest  practical  examples  of 
the  electrically  propelled  vessel  in  this 
country  is  to  be  found  in  the  fire  boats  of 
the  city  of  Chicago,  111.,  where  the  first 
boat  was  equipt  in  1908.  Chicago  was  the 
first  municipality  to  accept  the  theory  of 
electric  drive  for  boats  of  this  class. 

Now  the  popular  mind,  no  doubt,  con- 
ceives an  electric  ship  as  like  an  electric 
automobile  or  truck — something  that  stores 
the  ener~"-  necessary  to  its  operation,  car- 
ries it  along  and  draws  upon  it  as  occasion 
may  demand. 

But  this  is  not  so.  It  may,  therefore,  be 
of  interest  to  explain  briefly  what  an  elec- 
tric ship  really  is. 

WHAT  AN  ELECTRICAL  SHIP  IS. 

In  the  first  place,  electric  current  must 
be  generated  within  the  ship  in  order  that 
this  energy  may  be  put  to  its  proper  use  in 
propelling  the  vessel. 

The  current  is  usually  produced  by  a 
steam  turbine  which  turns  a  generator. 
The  apparatus  is  called  a  turbo-generator 
and  this  unit  together  with  the  usual  engine 
room  auxiliar  -  constitutes  the  power  plant. 
The  electric  current  thus  generated  is  led 
thru  copper  cables  and  suitable  control  ap- 
paratus to  electric  motors  and  it  is  these 
motor?  which  actually  drive  the  propellers 
of  the  ship.  Thus  electricity  acts  as  a  con- 
necting link  between  the  steam  or  other 
motive  force  and  the  propellers.  The  in- 
ternal combustion  engine,  which  is  some- 
what similar  to  ordinary  gasoline  engine, 
is  also  coming  into  prominence  as  a  power 
for  the  generation  of  electricity.    This  ap- 


WHAT  Sees- 
Uo  So  So  "Hew  Mesde©00 

paratus,  whether  it  be  a  steam  turbine  or 
an  oil  engine,  is  called  the  prime  mover. 

The  question,  "What  is  a  steam  turbine?" 
may  well  be  asked  at  this  point.  Conceive 
an  enclosed  water-wheel  with  steam  play- 
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"Flash  and  Sound  Ranging  with 
the  A.  E.  F."  Special  feature  article 
written  by  army  officer  in  charge  of 
this  work.  By  Col.  Augustus  Trow- 
bridge, Professor  of  Physics,  Prince- 
ton University. 

"The  Helicopter  or  Vertically  Ris- 
ing Airplane."  It  stays  stationary 
in  the  air.  Special  article  by  the  in- 
ventor of  a  successful  helicopter — 
IV.  J.  Beach. 

"The  Human  Aerial  Rocket."  A 
sky  rocket  that  carries  passengers. 

"Magnetic  Storms."  Did  you  know 
that  wind,  sunset,  et  cetera,  affect  the 
magnetic  compass?  Interestingly  told 
by  Prof.  Lindley  M.  Pyle,  of  Wash- 
ington University. 

What  Atomic  Farces  Could  Do. 
The  inconceivable  power  locked  up 
in  the  ato'm.  Illustrated  by  diagram 
and  picture. 

Is  There  a  Sub-Electron?  By  Rog- 
ers D.  Rusk,  M.  A.  A  scientific  con- 
jecture of  timely  interest. 

Rochcllc  Salt' Crystals  Talk.  Spe- 
cial article  by  the  scientist  that  ac- 
complished the  trick. 

Submarines  Raise  Sunken  Ships. 
By  George  Wall.  An  original  and 
novel  scheme  for  salvaging  the  hun- 
dreds of  vessels  sunk  by  the  piratical 
U-boats. 

Guiding  Vessels  Thru  Fog  and 
Darkness  by  Electrified  Cable.  The 
remarkable  invention  of  a  California 
genius — Earl  S.  Hanson. 

Electrical  Tricks  of  Stage-Craft. 
By  H.  Winficld  Secor.  A  score  of 
stage  secrets  which  you  have  pon- 
dered over  are  here  illustrated  and 
described. 

The  Moss  Airplane  Superdtarger. 
It  gives  the  engine  the  same  power 
at  35.000  feet  as  at  sea  level.  By 
Charles  M.  Ripley. 


ing  against  the  paddles  instead  of  water 
and  you  have  a  simple  elementary  idea  of 
what  a  turbine  is  and  how  it  operates. 

NO  MECHANICAL  GEARS. 

Next,  there  need  be  no  gears  in  the  elec- 
trically driven  ship.  The  function  usually 
performed  by  gears  (that  is,  to  make  a 
connection  between  the  turbine,  which  to 
be  efficient  must  revolve  at  a  relatively 
high  speed,  and  the  propeller,  which  to  be 
also  efficient  must  rotate  relatively  slowly) 
is  accomplished  electrically,  thus  permitting 
both  turbine  and  propeller  to  operate  at 
high  efficiency. 

Just  as  in  the  automobile  it  is  desirable 
to  "shift  gears,"  it  is  also  desirable  at  times 
to  accomplish  the  same  result  on  board 
ship,  though  not  necessarily  for  the  same 
reason. 
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Electricity  lends  itself  admirably  to  ef- 
fecting these  changes,  whereas  no  practical 
means  has  yet  been  found  to  accomplish 
this  mechanically  in  large  ships. 

In  addition  to  this  factor,  electric  drive 
has  appealed  especially  to  naval  men  from 
a  military  point  of  view. 

NAVAL  ADVANTAGES  OF  ELECTRIC  DRIVE. 

The  primary  naval  advantage  of  the  elec- 
tric ship,  as  recently  pointed  out  by  Com- 
mander S.  M.  Robinson,  U.  S.  N.,  rests  on 
the  ability  to  arrange  the  propelling  ma- 
chinery in  a  number  of  separate  watertight 
compartments  thruout  the  ship  placed  near 
the  center  so  that  they  may  be  protected 
from  damage  due  to  torpedo  attack,  shell 
fire,  grounding,  collision,  etc. 

The  U.  S.  S.  battleship  New  Mexico 
weighs  32,000  tons  and  requires  28,000  H.  P. 
— nearly  one  H.  P.  for  every  ton  of  weight. 

She  is  of  the  oil  burning  type  with  a 
total  oil  capacity  of  3,400  tons,  or  6,800,000 
pounds,  or  about  one  million  gallons. 

The  oil  burners  heat  nine  steam  boilers, 
each  of  which  can  deliver  4,000  H.  P.  at 
a  pressure  of  250  lbs.  to  the  square  inch. 
The  steam  from  these  boilers  operates 
two  turbo-generators  which  constitute  the 
power  plant,  each  capable  of  producing 
14,000  H.  P.  The  current  generated  from 
the  turbines  operates  4  motors — one  for 
each  propeller.  The  motors  are  twelve  feet 
in  diameter.  They  are  operated  from  a 
central  switchboard  or  control  station, 
where  the  engineers,  on  receipt  of  instruc- 
tions from  the  ship's  bridge,  can  start  the 
ship  forward,  or  backward,  run  the  pro- 
pellers at  different  speeds  in  either  direc- 
tion. They  can  run  all  four  motors  from 
one  turbo-generator  or  they  can  run  the 
two  port  motors  from  one  generator  and 
the  two  starboard  motors  from  the  other 
generator. 

If  one  of  the  propellers  breaks  down,  by 
simply  disconnecting  the  motor  circuit,  the 
power  of  the  two  power  plants  can  be  used 
to  operate  the  remaining  three  propellers. 
There  are  only  a  few  of  the  various  com- 
binations of  control  and  operation  which 
form  one  of  the  main  features  of  the  elec- 
tric ship. 

Among  other  battleships  being  equipt 
with  electric  drive  are  the  California,  Ten- 
nessee, Maryland,  West  Virginia,  Colorado 
and  Washington. 

The  large  calibre  guns  of  the  New  Mex- 
ico are  fired  by  electricity;  ammunition  is 
hoisted  from  the  magazines  by  electric  mo- 
tors and  some  of  the  guns  are  loaded  by 
electricify. 

The  ponderous  rudder  is  moved  into  any 
desirel  position  by  the  simple  turn  of  a 
controller  on  the  navigating  bridge,  which 
sets  in  motion  machinery  in  the  hold  of 
the  vessel  for  this  purpose.  There  are  sev- 
eral steering  stations  located  in  various 
parts  of  the  ship  where  this  operation  may 
be  performed  in  case  one  station  should  be 
disabled.  In  all,  there  are  five  different 
ways  of  steering  the  New  Mexico,  one  of 
which  is  the  hand  method,  which  requires 
the  exertions  of  six  men.   Think  of  it! 

The  ventilation  and  heating  of  the  ship 
is  by  air — cold  air  forced  into  the  vessel 
in  warm  weather  and  hot  air  during  the 
winter  months.  The  air  is  forced  thru 
pipes  by  blowers  operated  by  electric  mo- 
tors. 

There  is  a  completely  equipt  electric  car- 
penter shop,  machine  shop,  foundry,  laun- 
dry, hospital  operating  room,  and  bakery 
where  bread  is  baked  in  electrical^  heated 
ovens,  while  the  galley  or  kitchen  is  steam 
operated,  the  ranges  burn  oil  instead  of 
coal,  and  there  are  big  steam  pots  for 
heating. — Photos  courtesy  of  General  Elec- 
tric Company. 
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EVER  since  Nikola  Tesla  began  ex- 
perimenting with  the  high  fre- 
quency currents  which  bear  his 
illustrious  name,  the  world  has 
stood  aghast  at  the  many  and  won- 
derful effects  made  possible  only  by  his  dis- 
coveries. 

Most  of  our  readers  are  no  doubt  familiar 
•with  nearly  all  high  frequency  "stunts," 
emanating"  either  from 
the  stage  or  from  the 
laboratory,  and  not 
much"  that  is  new  can 
be  written  upon  the 
subject. 

But  not  so  long 
ago  the  writer,  while 
waiting  for  an  elec- 
tric train  out  on 
Long  Island,  amused- 
ly watched  two  boys 
who  took  turns  in 
jumping  upon  a  live 
third  rail,  carrying 
500  volts.  They  would 
jump  upon  the  rail 
with  both  feet  at  once, 
and  then  balanced 
themselves  upon  the 
rail.  There  is,  of 
course,  no  danger  to 
this  as  long  as  both 
feet  are  on  the  rail. 
One  foot  on  the  rail 
with  the  other  foot 
on  the  ground  means 
certain  death.  The 
explanation,  as  most 
of  our  readers  know, 
is  that  when  yon 
stand  on  the  rail  with 
both  feet,  there  is  no 
return  circuit.  The 
body  in  this  case  takes 
on  a  charge  of  500 
volts,  which,  however, 
is  not  felt  at  all  by 
the  experimenter,  the 
same  as  you  are  not 
conscious  that  over  14 
pounds  of  weight  are 
pressing  down  upon 
your  body  on  every 
square  inch  of  you  at 
all  times,  due  to  at- 
mospheric pressure. 

This  made  the  writer 
wonder  what  would 
happen  if  you  stood 
on  one  pole  of  a  very 
powerful  Tesla  coil. 
In  a  recent  conversa- 
tion with  Dr.  Nikola 
Tesla,  the  inventor 
pointed  out  that  he 
had  indeed  performed 

manv  such  experiments  in  his  Colorado 
laboratory  many  years  ago.  The  currents 
which  he  then  used  were  far  greater  and 
higher  than  those  produced  anywhere  now. 
Thousands  of  horsepower  were  used  by 
him  at  that  time.  Dr.  Tesla  explained 
that  he  frenuentlv  stood  upon  one  pole  of 
his  mastodonic  coils  while  the  full  current 
was  on  Of  course,  he  had  to  stand  upon 
a  metallic  plate,  but  he  had  to  be  careful 
so  that  no  sparks  jumped  from  his  body  to 
other  objects  or  to  the  ceiling.    This  would 


have  meant  instant  electrocution.  Dr.  Tesla 
pointed  out  that  as  the  human  body  has  a 
certain  capacity,  it  radiated  a  good  deal  of 
energy  into  the  surrounding  air.  Due  to 
the  tremendous  current  the  sensation  was 
anything  but  comfortable.  The  current 
heating  the  blood  vessels  raised  the  bodily 
temperature,  and  the  experiment  for  this 
reason  alone  could  not  be  extended  for  any 


Fig.  1.    A  dry  bath  w 
of  bath  is  quite  pleas 
the  skin.     Besides  th 
a-tingling. 


ith  "cold  fire."  Altho  millions  of  volts  are  used  in  the  process,  this  form 
ant.     The  currents  throw  off  all  dead  skin,  scale  and  dirt  clinging  to 
treatment  is  distinctly  invigorating,  leaving  the  skin  rosy  and  all 
Every  home  will  soon  be  equipt  with  a  huge  Tesla  coil. 


great  length  of  time.  Dr.  Tesla  explained 
that  during  the  experiment  sparks  and  long 
spark-streams  would  envelop  his  entire 
body.  At  the  extremities,  elbows,  knees, 
hip  bones,  nose,  ears,  etc.,  the  spark  dis- 
play was  most  pronounced.  Streams  five 
to  ten  feet  long  would  shoot  out  from  the 
extremities  with  a  crackling  noise.  Due  tr 
the  exceedingly  high  frequencies  used,  how- 
ever, the  sparks  did  neither  sting  nor  burn 
the  flesh.  Mr.  Nikola  Tesla's  own  words, 
his  body,  indeed,  was  enveloped  in  "cold 


fire."  Dr.  Tesla  also  explained  tbat  during 
the  experiments  his  hair  would  rise  on  end, 
producing  the  same  effect  as  if  a  large 
static  machine  had  been  used,  with  the  well- 
known  result,  on  the  hair. 

The  other  day  we  endeavored  to  repeat 
Dr.  Tesla's  experiments,  and  the  illustra- 
tions shown  here  are  the  result.  We  called 
upon  the  Electrical  Testing  Laboratories  of 
New  York,  who  have 
one  of  the  most  pow- 
erful high  frequency- 
machines  in  the  coun- 
try. Altho  but  a  pig- 
my alongside  of  Dr. 
Tesla's  Colorado 
thunderers,  the  ma- 
chine gives  500,000 
volts  and  uses  20  kilo- 
watts. The  trans- 
former is  sunk  into 
oil,  and  when  the  fuH 
load  is  on  throws 
streams  six  to  seven 
feet  long.  The  noise 
of  the  tremendous 
sparks  can  be  heard 
for  blocks. 

We  first  took  a  rab- 
bit and  placed  him 
upon  the  metal  plate 
of  the  "high"  ter- 
minal of  the  trans- 
former. At  first  he 
was  much  frightened 
and  jumped  off  the 
plate  at  about  5  kilo- 
watts. Long  sparks 
had  shot  out  from  his 
nose  and  above  his 
eyes  and  at  the  end 
of  the  ears.  So  the 
writer  wetted  the  plat- 
form with  water,  be- 
cause he  thought  that 
sparks  might  be  jump- 
ing into  the  rabbit's 
belly  and  legs  which 
insulated  the  fur  part 
of  his  body,  giving 
rise  to  stinging 
sparks.  An  improve- 
ment was  seen  imme- 
diately. The  rabbit 
now  held  perfectly 
still  for  about  20  sec- 
onds, taking  the  full 
charge  of  20  kilo- 
watts at  500,000  volts. 
Long  spark  streamers, 
four  or  five  feet  long, 
shot  from  brer'  rab- 
bit's nose,  ears  and 
back,  and,  curious  to 
note,  immediately 
above  the  eyes.  Here 
the  sparks  were  so  hot  that  they  singed  the 
hair.  So  the  writer  wetted  the  spots  above 
the  eyes,  and  after  that  the  rabbit  took 
the  full  charge,  never  moving  once '  for 
twenty  seconds  at  a  time.  See  Eig.  2.  Altho 
long  streamers  came  principally  from  the 
nose,  the  photograph  does  not  show  it. 
After  awhile  the  rabbit  seemed  to  enjoy 
the  performance,  and  right  after  his  seance 
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he  was  as  lively  as  ever,  eating  a  big  carrot 
at  once.  He  is  still  well  and  about  now. 
We  next  wished  to  try  a  human  being 
instead  of  the  rabbit,  but  the  management 
of  the  laboratory,  due  to  possible  danger, 
would  not  grant  permission.  It  was  ex- 
plained that  the  frequency  of  the  big  ma- 
chine was  too  low  for  the  experiment, 
which  had  never  been  tried  before  on  a 
human  being,  so  we  desisted.  The  photo- 
graph shown  in  Fig.  1  was  made  with  a 
regulation  Tesla  coil  of  a  very  high  fre- 
quency, hut  of  comparatively  low  power. 
Only  i  K.W.  was  used.  The  subject,  Mr. 
Joseph  K raus,  field  editor  of  this  publication, 
experienced  hardly  any  sensation  worth 
mentioning.    Only  at  the  extremities,  such 

illlliilliiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM 

Bre'r  Rabbit  taking  a  trifling  500,000  volts  at 
20  kilowatts,  and  llklna  it  well,  thank  you! 
He  held  still  for  20  seconds,  only  blinking 
once  in  awhile.  He  was  not  chained  nor  held 
down  otherwise.  "Movie"  operators  were  at 
hand  and  filmed  him,  too.  He  is  still  alive, 
so    Sis   needn't   worry   that   we    Killed  him. 

Fig.  2. 


as  the  ears  and  the  nose,  a  slight  prickling 
sensation,  not  at  all  uncomfortable,  was 
felt.  The  feet  were  wetted  with  salt  water 
to  insure  perfect  contact. 

And  the  value  of  these  experiments?  As 
Dr.  Tesla  points  out,  if  these  machines 
come  into  daily  use,  and  duly  invade  our 
homes,  it  will  be  possible  for  us  to  have  a 
dry  bath,  more  sanitary  and  infinitely  better 
than  our  present  water  baths.  If  the  cur- 
rent conditions  are  right,  the  body  will 
throw  off  scale,  dead  skin,  dust  and  dirt 
particles,  hurling  them  far  from  the  body. 
For  it  should  not  be  forgotten  that  Tesla 
currents  travel  mostly  over  the  skin,  rid- 


ding it  of  all  impurities.  But  that  is  not 
all.  The  unquestioned  therapeutical  effects 
to  the  human  body  are  of  great  value,  not 
only  to  the  muscles  but  to  the  entire  nerv- 
ous system.  Tesla  currents,  by  softening 
the  arteries,  make  the  old  feel  younger,  and 
the  young,  younger  and  more  aggressive. 
Women,  particularly,  should  derive  great 
benefits  from  their  future  high  frequency 
dry  baths. 

Largest   High  Frequency  Laboratory  of  the 
World. 

The  insulating  of  apparatus  for  voltages 
of  from  100,000  to  150,000  at  sustained 
frequencies  varying  from  15,000  to  500,000 
cycles  per  second,  such  as  used  in  radio 
telegraphy,  is  a  far  more  difficult  problem 
than  that  of  insulating  for  the  same  volt- 
ages at  "commercial"  frequencies,  such  as 
60  cycles  per  second. 

To  study  this  problem,  the  Federal  Tele- 

■tiiiiiffiiitiiiifiiiiTiiJifiiiiitiimNiiiitiiittiiiitiiiitiiittmiiiimiiiitiiiiitiiitiiiKtiiitiiiiiiiffiifttiiuiiitftiitfiitiittiifH 

Fig.  3.  This  shows  a  wonderful  corona  and 
flash-over  on  a  37-inch  porcelain  pedestal  in- 
sulator. This  corona  is  occurring  at  a  po- 
tential of  234,000  volts  and  51,000  cycles  per 
second. 

Mi>((nmiiJitiu]tfmifiiiiiiiftiiittiiitiiiiiiiittiiiitiiiiftiiJitiimiiimiitiiiiiiiiiiitJiiiit:iiifTim:iittiiiiiiitii:itiiiiiiiti* 

graph  Company  built  at  its  plant  at  Palo 
Alto,  California,  a  high  voltage  laboratory, 
in  which  it  is  possible  to  duplicate  the  high 
voltage  and  high  frequency  phenomena 
which  have  to  be  met  with  in  operating  a 
high  power  radio  station. 

The  laboratory  is  unique  in  that  it  is 
capable  of  generating  a  potential  to  earth 
of  a  half  a  million  volts,  which  is  about 
as  high  as  is  obtainable  in  any  of  the  60- 
cycle  high  voltage  laboratories  of  the  coun- 
try, and  at  the  same  time  this  voltage  is 
generated  at  a  sustained  frequency  of 
50,000  to  100,000  cycles  per  second.  Thus, 
this  laboratory  is  the  largest  of  its  kind  in 
the  United  States,  and,  as  far  as  is  known, 
the  largest  in  the  world. 

Photograph  No.  3  shows  a  corona  and 
flash-over  on  a  37"  porcelain  pedestal 
(Continued  on  page  jog) 
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A  MOVIE  PHOTO  THAT  "RAN." 

We  have  often  heard  of  the  "run"  of 
motion  pictures,  but  the  brilliant  phantasy 
gracing  the  top  center  of  this  group  of 
"Odd  Photos"  is  a  motion  photo  that  "ran" 
on  one  hot  summer  day  in  the  Pathe  film 
studios.  It  originally  represented  a  scene 
from  the  "Isle  of  Jewels,"  a  photo  play  of 
note,  but  this  plate  of  a  "still"  view  was 
overcome  with  the  heat  and  so  distorted 
the  faces  and  forms  of  Stuart  Holmes  and 
Frances  Mann  that  they  now  look  most 
grotesque.  The  effect  was  produced  by  ac- 
cident, of  course,  the  emulsion  on  the  plate 
having  become  distorted,  due  to  trying  to 
force  rapid  drying  by  artificial  heat,  before 
the  photographer  caught  it,  "freezing"  the 
graceful  forms  of  the  actors  in  the  poses 
here  portrayed. 

This  is  liable  to  happen  to  those  who 
indulge  in  an  overdose  of  2.75  Bock.  This 
is  what  the  editors  would  c;:ll  an  "Ideal" 
type  of  "Odd  Photo."  So  all  those  inter- 
ested in  our  "Odd  Photo"  contest  take 
notice,  that  what  we  desire  is  novelty,  snap 
and  something  different! 


IS  SHE  TRIPLETS? 

Triplets?  No!  Just  one  girl  having  her 
picture  taken  three  times  on  the  same  plate. 
The  black  background  turns  the  trick. 

Contributed  by  A.  J.  VIKEN. 


A  REAL  GHOST  PHOTO? 

The  accompanying  i,host  plate  was  pro- 
duced to  convince  a  steadfast  believer  in 
spiritualism  that  photos  of  ghosts  were  not 
genuine,  but  only  fakes,  easily  produced  by 
making  dou.,.^  exposure  using  a  black  back- 
ground. 

The  lady  in  the  picture  by  posing  as  both 
ghost  and  a  living  person  in  the  same  photo 
succeeded  in  convincing  a  lady  friend  that 
photos  of  ghosts  are  not  always  what  they 

seem ! 

Contributed  by  A.  J.  VI KEN 


TORPEDO  TUBE  IN  FRONT  OF 
MUSEUM. 

This  clever  superimposed  or  double  ex- 
posure photo  shows  two  of  Uncle  Sam's 
blue-jackets  mounting  a  full-size,  honest- 
to-goodness  torpedo  tube,  and  right  in  front 
of  the  New  York  Yuseum  of  Art — the 
naughty  bo-^.  Old  "Pop  Knickerbocker" 
sure  will  be  sore  when  he  finds  it  out. 

Contributed  by  F.  E.  Z1ESSE. 


PAUL  BRAS  IS  "2"  ELECTRICIANS, 
ALREADY  YET. 

Herewith  is  a  photo  for  your  "Odd  Pho- 
to" contest.  Although  it  has  nothing  to  do 
directly  with  electricity,  it  is  odd.  This  is 
a  photo  of  an  electrician,  or  rather  two  of 
him,  in  front  of  a  switchboard.  It  is  a 
double  exposure,  of  course. 

Contributed  by  PAUL  BRAS. 


S>S> 


A  NOVEL  "LIGHTNING"  PHOTO. 

I  am  sending  you  herewith  a  photo  for 
your  "Odd  Photo"  contest.  It  shows  a 
great  forked  "ribbon"  lightning  discharge 
which  was  a  very  pretty  si^ht.  It  seemed 
to  start  in  the  lower  right-hand  corner  of 
the  picture  and  streamed  upward,  splitting 
into  three  very  brilliant  and  several  less 
brilliant  "ribbons." 

Contributed  by  A.  J.  VIKEN 


STANDING  ON  THE  "3RD  RAIL." 

The  picture,  as  you  will  see,  shows  two 
boys  standing  on  a  "live"  third  rail,  which 
proves  that  as  long  as  a  person  stands  on 
the  rail  with  both  feet  at  the  same  time 
they  cannot  be  harmed  unless  they  place 
one  foot  on  the  ground  and  the  other  on 
the  rail,  which  causes  a  circuit,  thus  killing 
or  severely  shocking  the  person. 

Contributed  by       EDWARD  HINES. 


THE  "ELECTRIC  TOP"  AT  NIGHT. 

I  herewith  submit  an  "Odd  Photo."  I 
took  this  photo  while  out  at  Riverview  in 
Chicago.  It  is  a  picture  of  "The  Top"  at 
night.  It  was  a  time  exposure.  It  is  the 
-ame  "Top"  that  you  described  in  one  of 
)  our  back  numbers  of  the  Electrical  Ex- 
perimenter. 

Contributed  by  ROBT.  H.  FREEMAN. 
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It's  kind  of  rough  on  W  illie  to  tip  off  his 
dad  this  way,  but  news  is  news  and  it's  got 
to  be  printed. 

Next  time  Willie  smashes  the  neighbor's 
kid  on  the  nose,  or  sticks  a  surreptitious 
finger  in  father's  wallet,  or  chucks  the  cat 
in  sister's  bath,  he's  in 
for  it.    He  can't  go  out 
and  brag  to  the  gang. 

"Shucks,"  says  W  illie. 
"I  don't  care.  The  old 
man  will  take  me  to  the 
woodshed  and  massage 
me  with  his  palm,  and 
then  he'll  get  tired  and 
let  me  go." 

The  "old  man"  will 
give  Willie  the  walloping 
of  his  young  life,  but  he 
won't  have  a  streak  of 
red  on  an  overexerted 
palm  when  the  woodshed 
dialogue  is  done.  For 
dad  will  merely  thumb  a 
button  on  the  wall,  tie 
Willie  in  a  chair  or  on 
the  table,  apply  this  new 
"Electric  Spanker,"  and 
sit  by  smoking  a  pipe  or 
playing  solitaire  while 
Willie's  heels  kick  in  the 
air  and  Willies  vocal 
cords  contract  and  ex- 
pand. 

There  was  exhibited  at 
the  New  York  Electrical 
Show  a  mechanism  that 
Willie  will  vote  nefa- 
rious and  his  dad  will 
proclaim  a  blessing.  It  is 
the   Electrical   Spanker ! 

A  small  motor,  which 
retrieves  with  passionate 
vigor  what  it  lacks  in 
size,  is  the  substitute  for 
irate  dads  biceps.  Tt  is 
connected  by  a  four-inch 


rod  to  a  broad  applicator  that  perforins 
the  painful  function  of  liason  between 
spanker  and  spankee.  It  is  about  the 
breadth  and  length  of  the  parental  palm, 
but  packs  a  more  violent  wallop. 

It  has  the  advantage  or  disadvantage,  ac- 


Photo  Copyrighted  by  Underwood  &  Underwood, 


An   Electric  Spa 
Has  a  Scientific 
Set.    And  Why 
by  a  Nice  and  S 
Only  Danger  in 


nker,  the  Latest  Contribution  to  Science.    Yes,  But  Never  Before 
Development  Met  with  as  Much  Disapproval  Among  the  Younger 
Not?    Jimmie's  and  Johnny's  Naughtiness  Will  Now  Be  Answered 
hiny  Electric  Spanker  Replacing  the  Cat-o'-Nine-Tail.    So  Far  the  * 
the  Use  of  the  Spanker  Is  That  the  Spankee  Will   Be  Tickled  to 

Death  by  It.  worse,    and  so  forth 


cording  to  the  point  of  view,  of  deadly 
accuracy.  Dad's  palm,  when  fatigued,  some 
times  misses  a  few  spanks.  The  applicator 
lands  "smack!"  every  jolt.  It  is  to  be  con- 
sidered, too,  that  whereas  at  about  the 
twenty-second  onslaught  fathers  hand  be- 
comes weary,  the  elec- 
trical device  can  con- 
tinue delivering  a  regu- 
lar, rhythmic  and  im- 
pressive chastisement  so 
long  as  the  "juice"  holds 
out. 

Indeed,  by  tying  Willie 
to  the  chair  or  table, 
father  can  go  out  for  a 
beer,  or  go  to  the  office 
and  saunter  home,  to 
find  the  applicator  still 
applicating. 

Now,  father's  adamant 
determination  to  wallop 
Willie  may  undergo  an 
emotional  softening  and 
regret,  stimulated  by 
Willie's  tears  and  wails, 
and  may  cause  him  to 
quit  spanking  Willie  with 
his  palm.  The  machine, 
on  the  other  hand,  is  re- 
lentless. Willie  can  howl 
until  the  moon  melts  and 
the  device  will  keep  on 
earning  its  keep  until 
father  shuts  off  the  cur- 
rent or  mother  sneaks 
into  the  woodshed  to 
help  sonny  out  of  his 
predicament. 

There  is  only  one  ad- 
vantage accruing  to  Wil- 
lie. He  can  say  with 
truth  hereafter,  "That's 
a  lot  of  bunk,"  when  dad 
pulls  the  old  bromide 
that    "this    hurts  me 
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A  "Real"  Odd  Photo— A  Pathe 
Photo  of  a  Photoplay  Still, 
Which,  Due  to  the  Unexpected 
Creeping  of  the  Emulsion 


Caused  by  the    Forced  Drying 
of  the  Negative  by  Heat.  Re- 
sulted  in  tie   Grotesque  Effect 
Here  Portrayed. 


A   Night  Photo  of— Guess!    Yes,   Its  "The  Top,' 
While  Spinning,  at  Chicago. 


Snapt 
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Recently,  in  the  City  of  Washington,  D.  C,  a  Minister  Had  the  Sat  isfaction  of  Broadcasting  H is  Voice  Over  an  Area  One  M ile  in  Diameter. 
His   Sermon,   Also  the   Choir   and   Organ    Music,   was  Thus   Heard   One-half   Mile  Away  from  the  Church,  Thanks  to  the  Magnavox,  the 
Wonderful  Sound  Amplifier.     People  Eight  Miles  Away  Heard  the  Voice,  and  it  Wafted  One  and  One-half  Miles  Heavenward  to  an  Air- 
plane Flying  Overhead. 


HAVE  you  ever  been  in  the  coun- 
try on  a  quiet  Sabbath  morning 
and  endeavored  to  note  how  far 
away  from  a  church  you  could 
hear  the  minister's  voice, — or  for 
that  matter,  the  choir  singing-,  or  the  organ? 
Not  very  far  you  will  say,  if  you  have  ever 
tried  it.  But  in  Washington,  D.  C,  re- 
cently, a  minister  had  the  satisfaction  of 
speaking  to  more  people  than  any  other 
minister,  possibly,  in  church  history.  His 
voice,  as  well  as  the  singing  of  the  choir 
and  the  organ  music,  were  amplified  to  such 
a  tremendous  volume,  thanks  to  the  newest 
electro-mechanical  amplifier,  known  as  the 
Magnavox — that  the  sermon  was  clearly 
audible  over  a  circle  whose  diameter  meas- 
ured one  mile,  or  ever  an  area  having  a 
radius  of  about  one-half  mile.  The  Mag- 
navox amplifier,  which  has  been  described 
several  times  in  recent  numbers  of  this 
journal  in  connection  with  public  speaking 
events,  was  used  on  the  present  occasion 
in  connection  with  a  vacuum  tube  or  audion 
amplifier,  which  is  connected  to  the  micro- 
phones and  horns ;  these  gathered  the 
sounds  of  the  n.ufister's  voice  and  the  choir 
singing,  in  the  manner  here  illustrated.  The 
microphones,  or  sound  detectors  with  the 
horns,  were  mounted  as  inconspicuously  as 
possible  about  the  pulpit  and  choral  gallery, 
and  concealed  wires  led  to  the  large  vac- 
uum tube  amplifier,  shown  in  the  accompa- 
nying illustration  at  the  left.  This  was  in 
turn  connected  up  with  wires  and  a  suitable 
source  of  current,  v/hirh  led  up  to  the  bel- 
fries atop  the  two  church  spires,  where 
there  were  placed  on  the  outside  of  each 
belfry  two  of  the  Magnavox  special  ampli- 


fiers, fitted  with  large  horns  of  the  type 
shown  at  the  left  of  the  photograph  just 
mentioned, 

The  minister  spoke  in  an  ordinary  tone 
of  voice,  and  in  fact  it  was  somewhat  un- 
canny to  be  walking  down  a  shady  Wash- 
ington street,  when  suddenly  out  of  the 
very  air  above  you,  there  came  the  com- 
mand— "Thou  shalt  not  steal !"  in  stento- 
rian tones.  Verily  it  sounded  as  if  the 
prophets  had  come  down  to  earth,  and  that 
the  Day  of  Judgment  had  surely  arrived. 
While  it  perhaps,  would  not  prove  bene- 
ficial in  a  strictly  ecclesiastical  or  religious 
sense  to  think  of  conducting  our  church 
services  in  such  a  broadcast  manner  as  this, 
it  would  not  seem  a  bad  idea  if  in  forth- 
coming years,  our  churches  looked  carefully 
into  such  matters,  and  considered  the  prac- 
tice of  broadcasting  their  pastors'  sermons, 
organ  and  choral  music  by  means  of  tele- 
phonic amplifiers,  which  it  would  seem, 
would  surely  have  a  beneficial  effect  and 
would  do  no  harm,  that  is  certain.  Talk- 
ing on  the  lighter  side,  there  will  probably 
be  but  one  regret,  and  that  will  be  on  the 
part  of  the  board  of  trustees  of  the  church, 
which  let  ns  say  has  installed  at  some  ex- 
pense one  of  these  amplifying  outfits.  Mr. 
Stay-at-Home  who  is  enjoying  the  sermon 
may  make  his  remittance  to  the  collection 
basket  when  His  Reverence  pronounces  the 
all  important  words — "The  usual  Sunday 
offering  will  now  be  received,"  by  contrib- 
uting a  weekly  or  annual  amount  for  main- 
taining the  equipment  and  its  operating  ex- 
pense!   If  he  I'.card  the  sermon. 

Genera!  Layout  of  Amplifiers. 

Two    Magnavox   loud-speakers    are  in- 


stalled on  the  belfry  of  each  tower  of  Trin- 
ity Church,  corner  "D"  and  Third  Streets, 
Washington,  D.  C.  A  special  three-step 
amplifier  using  a  special  combined  audio 
and  radio  frequency  circuit,  is  employed, 
so  arranged  that  the  output  is  250  watts  of 
voice  modulated  current.  The  input  cur- 
rent can  be  any  ordinary  telephone  current, 
radio,  or  the  voice,  spoken  into  special 
transmitters  which  are  attached  to  the  in- 
strument. 

Six  volts  are  used  on  the  filaments,  and 
300  to  600  volts  are  used  on  the  plate  cir- 
cuits, depending  on  the  volume  of  sound 
required.  A  special  set  of  attachments  are 
furnished,  such  as  a  minute  transmitter 
utilizing  a  silk  cord,  which  can  be  placed 
inside  of  a  violin,  cello,  banjo,  or  other 
string  musical  instrument;  also  a  small 
transmitter  button  can  be  attached  to 
horned  or  other  instruments.  Any  of  these 
attachments  will  magnify  the  original  in- 
strument one  hundred  times'  by  actual 
measurement. 

In  the  church  are  installed  special  trans- 
mitters, one  along  each  side  of  the  pulpit, 
also  one  for  each  section  of  the  pipe  organ. 
These  transmitters  are  equipt  with  papier- 
mache  horns,  18  inches  long  and  14  inches 
at  the  opening  of  the  bell.  They  will  pick 
up  a  speaker's  voice  three  to  four  feet  away 
from  the  horn  and  reproduce  it  faithfully. 

Preliminary  tests  were  made  with  an  In- 
gersoll  watch  touching  one  of  the  transmit- 
ters, and  with  the  three-step  amplifier,  the 
ticking  of  this  watch  was  heard  two  blocks 
away  thru  normal  street  traffic.  Pipe  organ 
music,  choir  singing  and  special  solo  pieces 
( Continued  on  page  684) 
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EVERYBODY  knows  what  a  lighthouse 
is,  and  what  its  duties  are  supposed 
to  be.    But  how  many  know  how  they 
work? 

To  begin  with,  lighthouses  are  not  always 
on  the  coast,  many  times  they  are  a  number 
of  miles  at  sea  and  entirely  out  of  sight  of 
land.  And  the  keeper  is  very  rarely  an  old 
retired  sea  captain  with  a  beautiful  daugh- 
ter. More  often  he  is  an  energetic  young 
man  who  'is  not  afraid  of  good,  hard  work, 
or  the  possibility  of  it,  and  in  many  cases 
also,  facing  the  probability  of  being  left 
alone  for  three  or  four 
months  at  a  time. 

A  lighthouse  on  the  coast 
line  is  usually  in  a  wild  and 
lonely  spot  that  nobody  ever 
comes  near  without  a  very 
good  reason.  The  keeper's 
supplies  are  brought  to  him 
by  land  or  by  boat  which- 
ever is  most  convenient  for 
the  authorities,  and  are 
brought  when  it  is  most 
convenient  for  them. 

It  is  of  course,  imperative 
that  the  keeper  know  all 
about_  gasoline  engines  and 
electricity.  For  the  motor 
whereby  the  light  is  rotated 
is  usually  run  by  a  gasoline 
engine  supplemented  by 
hand  gear  in  case  the  en- 
gine breaks  down.  In  some 
houses  the  light  is  an  elec- 
tric one,  instead  of  gas. 

There  are  in  General  three 
types  of  lights  —  steady, 
flashing  and  occulting.  The 
"steady"  light  is  easy 
enough  to  understand.  The 
lighthouse  simply  burns  a 
steady  red,  white  or  green 
light,  according  to  how  it  is 
marked  on  the  navigator's 
chart. 

The  steady  light  may  be 
fixt  so  that  its  light  may  be 
seen  from  all  points  of  the 
compass,  or  its  beam  may 
be  trained  to  any  point  or  to 
several  different  points,  if 
desirable.  For  instance,  a 
lighthouse  guarding  a  reef 
at  sea  would  throw  her 
beam  to  all  points,  so  as 
to  warn  ships  to  keep  off. 
But  a  lighthouse  guarding  a 
sandy  beach  would  only 
throw  her  beam  seaward, 
for  there  would  be  no  ad- 
vantage in  throwing  it  on 
land. 


Bw  Ao  Eh  Wlhedloim 

Ex-Radio  Electrician,  U .  S.  Navy 

a  little  more  care,  for  the  light  is  mounted 
on  a  platform  and  rotated  slowly,  so  that  a 
ship  at  sea  would  see  a  flash  every  few  sec- 
onds, depending  upon  the  length  of  time  it 
took  for  the  light  to  make  one  complete 
revolution.  This  light  also  may  be  flashed  in 
white,  red  and  green,  using  a  combination 
of  two  colors,  or  perhaps  just  one.  For 
instance,  it  may  be  flashed  as  follows :  "red, 
red,  green,"  "red,  white,  green,  white,  red," 
— and  so  on.  By  varying  these  combina- 
tions and  by  varying  the  time  of  flash,  it 
may  be  seen  that  endless  combinations  may 


be  obtained.  Thus  it  is  made  possible  for 
each  lighthouse  to  have  its  own  particular 
flash  and  code  designation,  so  as  to  be  in- 
stantly recognized  by  the  skipper. 

Now  we  come  to  the  last  of  the  three 
general  classes — the  occulting  light.  Instead 
of  rotating  and  having  its  beam  sweep  the 
whole  horizon,  it  is  simply  lit  for  a  few 
seconds  and  then  extinguished  for  a  time. 
It  is  seen  only  from  certain  angles,  accord- 
ing to  the  position  of  the  dangerous  object 
it  is  guarding.  If  the  object  lies  in  a 
channel  running  North  and  South,  then 
the  beam  will  show  only 
North  and  South. 

And  here,  as  before,  the 
light  may  flash  "red,  green, 
red,  green,"  or  any  other  of 
a  thousand  possible  combi- 
nations. Each  combination 
together  with  the  length  of 
time  of  the  flashes,  is  placed 
on  the  navigator's  chart, 
and  is  also  listed  in  all  nau- 
tical tables,  so  that  the  navi- 
gator can,  by  timing  the 
flashes  and  observing  the 
color,  lock  it  up  and  at  once 
obtain    his    exact  position. 


The  flashing  light  requires 


Looks  Like  Lightning,  Doesn't  It?    It  Is— Man-Made  Lightning.    This  Gigan- 
tic Sheet  of  Flame  Occurred  When  a  High  Tension  Feed  Wire  Switch  Was 
Suddenly  Opened.    It  Lasted  But  a  Few  Seconds. 


18-FOOT  ELECTRIC 
ARC 

The  size  and  power  of  an 
electric  arc  was  recently 
shown  in  an  unusual  photo- 
graph taken  by  the  Superin- 
tendent of  a  power-house  at 
Tallulah,  Georgia,  at  night, 
when  the  switches  were 
opened  on  a  110,000  volt 
transmission  line  that  car- 
ried no  load  at  the  time.  The 
arc,  as  shown  in  the  accom- 
panying picture,  jumped  18 
feet  and  appeared  as  a  huge 
flame.  It  disappeared  al- 
most instantly  and  caused 
no  damage.  Contrary  to  ex- 
pectation, however,  these 
flaming  arcs  are  very  dan- 
gerous as  they  evolve  con- 
siderable heat  and  will  burn 
any  person  or  combustible 
material  in  their  path.  These 
giant  switches  are  controlled 
from  the  ground  or  other 
position  by  long  handled 
levers,  as  the  operator  could 
not  of  course  stand  any- 
where near  it  when  opening 
a  circuit  carrying  a  hundred 
thousand  volts  or  so — veri- 
table man-made  lightning. 
Contributed  by 
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THE  one-hundred-inch  reflector  of 
the  Mt.  Wilson  Observatory  on  Mt. 
Wilson,  Cal.,  is  the  largest  tele- 
scope in  the  world.  The  mirror, 
which  is  one  hundred  inches  in 
diameter  and  thirteen  inches  in  thickness, 
weighs  four  and  one-half  tons,  and  the 
moving  parts  of  the  telescope,  which  are 
electrically  controlled,  about  one  hundred 
tons. 

The  glass  for  the  mirror  was  manufac- 
tured at  the  St.  Gobain  glass  works  in 
France  after  many  attempts  covering  an 
interval  of  three  years,  as  it  was  difficult 
to  find  a  piece  of  glass  large  enough  and 
sufficiently  free  from  imperfections  for  the 
purpose.  It  was  then  shipped  to  the  op- 
tical shops  of  the  observatory  in  Pasa- 
dena, Cal.,  where  it  underwent  a  long 
grinding  and  polishing  process  for  seven 
years.  All  of  this  work  was  done  by  Prof. 
George  Ritchey,  a  member  of  the  staff  of 
the  observatory.  As  the  work  progressed 
the  mirror  was  subjected  to  frequent  and 
rigorous  test,  and  finally,  on  July  1,  1917, 
the  completed  mirror,  which  had  been  pro- 
nounced practically  perfect  in  form,  was 
packed  in  an  octagonal-shaped  box  lined 
with  paraffin,  placed  on  an  automobile 
truck  geared  to  a  maximum  speed  of  two 
miles  an  hour  and  taken  up  the  steep  and 
winding  mountain  road  to  the  summit  of 
Mt.  Wilson  at  an  elevation  of  nearly  6.000 
feet. 

The  huge  sections  of  the  iron  castings 
for  the  telescope  were  made  at  the  Fore 
River  Shipyard  at  Quincy,  Mass.,  and 
shipped  around  Cape  Horn,  as  they  were 
refused  shipment  by  the  railroads  on  ac- 
count of  their  great  size. 

All  smaller  parts  of  the  great  telescope 
and  those  that  required  special  care  were 
designed  and  constructed  in  ihe  instrument 
shops  of  the  Alt.  Wilson  Observatory  in 
Pasadena. 

The  huge  reflector  is  now  housed  in  a 
steel  building  designed  for  that  purpose 
with  a  100-foot  dome  that  weighs  five  hun- 
dred tons  and  is  quickly  and  easily  moved 
by  electricity. 

The  100-inch  mirror  lies  at  the  base  of 
the  telescope  tube  and  simply  acts  as  a 
support  for  the  silver  coating  that  is  placed 
on  its  upp-:r  concaved  surface.  The  rays 
of  lHit  from  the  stars  do  not  enter  the 
mirror,  and  therefore  it  was  not  necessary 
that  the  glass  be  entirely  free  from  imper- 


Mt.  Wilson,  Calif.,  Owns  This  100  Inch  Reflector. 
The  Mirror  Is  13  Inches  Thick,  and  the  Moving 
Parts  of  the  Telescope  Are  Moved  by  Electric 
Motors.  The  Central  Photo  Shows  a  Remark- 
able "Sun-Spot"  Photographed  with  This  Tele- 
scope. 


By  ESABEL  Mo  ilewh 

OF  THE  U  S.  NAVAL  OBSERVATORY 
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fections.  It  is  the  form  of  the  upper  sur- 
face of  the  mirror  that  is  of  chief  im- 
portance, and  this  must  be  practically  per- 
fect. 

Reflector  Resilvered  Every  Six  Months. 

Every  six  months  it  becomes  necessary 
to  resilver  the  mirror.  This  is  done  very 
quickly  and  easily  by  means  of  an  electric 
elevator  which  lowers  the  great  mirror 
from  its  position  at  the  base  of  the  tele- 
scope to  the  resilvering  room  below  and 
returns  it  after  the  process  is  completed. 

The  parallel  rays  of  light  from  the  stars 
pass  down  the  telescope  tube  and  fall  upon 
the  silvered  surface  of  the  great  mirror 
and  are  reflected  back  in  the  direction  of 
the  upper  end  of  the  tube,  coming  to  a 
focus  on  a  secondary  mirror  near  the  top 
of  the  tube,  which  reflects  them  to  the 
photographic  plate  or  observer  stationed  at 
one  side  of  the  tube. 

Preliminary  tests  of  the  instrument  in 
the  fall  of  1917  revealed  a  slight  flare  of 
the  star  image,  due  partly  to  temperature 
effects  and  partly  to  lack  of  rigidity  in  the 
support  of  one  of  the  secondary  mirrors. 
The  latter  difficulty  was  overcome  by  add- 
ing a  compression  ring  to  the  tube  carrying 
this  mirror,  and  the  temperature  effect  was 
also  looked  into  and  overcome. 

Shows  Extraordinary  Details  of  Moon's  Surface. 

These  necessary  changes  were  greatly  de- 
layed by  the  fact  that  the  staff  of  the  ob- 
servatory was  largely  occupied  with  war 
work  of  an  urgent  nature  and  the  instru- 
ment shops  were  needed  for  the  same 
purpose. 

The  great  instrument  is  now  fully  pre- 
pared to  enter  upon  its  observing  career, 
however.  Test  observations  of  the  moon, 
Saturn  and  other  celestial  objects  have 
shown  the  wonderful  light-gathering  power 
of  the  huge  reflector  and  revealed  an  ex- 
traordinary amount  of  detail  on  the  moon. 

Its  work  will  be  largely  photographic  and 
spectroscopic  and  comparatively  few  direct 
visual  observations  will  be  made.  It  is  ex- 
pected that  it  will  soon  be  storing  away  on 


photographic  plates  light  from  stars  and 
nebulae  that  lie  far  beyond  the  reach  of  all 
other  telecopes  in  existence  and  that  as  a 
result  of  these  observations  our  knowledge 
of  the  form  and  extent  and  nature  of  the 
universe  will  be  materially  increased. 


QUESTIONS  AND  ANSWERS. 

Q.  1.  Will  you  explain  what  astronomers 
mean  by  "the  cepheids"? 

A.  1.  From  the  context  of  your  letter  I 
should  judge  that  you  refer  to  the  cepheid 
variables,  tho  the  cepheids  is  also  an  ex- 
pression for  a  swarm  of  meteors  whose 
radiant  point  lies  in  the  constellation 
Cepheus. 

The  cepheid  variables  constitute  a  very 
important  class  of  variable  stars.  They 
receive  their  name  from  Delta  Sephei,  a 
well-known  star  of  this  class. 

The  light  of  a  cepheid  variable  fluctuates 
periodically  in  a  most  peculiar  manner. 
There  is  a  sudden  rise  to  maximum  bright- 
ness that  occupies  about  one-third  of  the 
entire  period,  followed  by  a  much  slower 
decline  of  brightness  which  usually  has  a 
more  or  less  pronounced  pause.  These  light 
changes  are  performed  with  the  greatest 
regularity  and  have  been  likened  in  effect 
to  a  revolving  light  in  a  lighthouse  in  which 
there  is  the  same  sudden  increase  to  maxi- 
mum brightness,  followed  by  a  slow  and 
gradual  decline  repeated  over  and  over  with 
absolute  regularity. 

The  periods  of  light  changes  of  the 
cepheids  range  from  less  than  a  day  to 
forty-five  days  and  there  is  a  close  connec- 
tion existing  between  the  period  of  the  light 
variation  and  the  actual  size  or  luminosity 
of  the  star. 

The  discovery  of  this  fact  has  led  to 
some  very  far-reaching  results  and  made 
this  class  of  stars  of  the  highest  importance 
in  determining  the  distance  of  the  globular 
star  clusters. 

Dr.  Shapley's  revolutionizing  discoveries 
concerning  the  distances  of  these  objects  are 
founded  upon  the  simple  relationship  found 
existing  between  the  periods  and  lumi- 
nosities of  the  variable  stars  in  these  clus- 
ters, which  are  simply  short  period  cepheid 
variables. 

It  has  been  found  that  cepheids  whose 
periods  are  less  than  a  day  are  giant  stars 
whose  absolute  magnitude  is  constant  at 
one  hundred  times  the  light-giving  power 

(Continued  on  ha'je  721.) 
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UNTIL  recently  the  magnetic  com- 
pass has  been  relied  upon  as  a 
means  of  indicating  direction  to 
mariners  al  sea.  In  doing  so  it 
utilizes  the  directive  forces  of  the 
earth's  magnetic  North  Pole.  In  indicat- 
ing direction  the  magnetic  compass  is  sub- 
ject  to  a  great  number  of  errors  and  in- 
fluences which  make  its  indications  unre- 
liable. When  used  on  board  a  ship,  espe- 
cially a  steel  ship,  many  devices  and 
precautions    must    be    taken    to    obtain  a 


characteristics  by  changing  its  temperature, 
the  magnetic  compass  will  show  deflection 
—it  is  caused  when  the  ship  rolls.  The 
compa>s  needle  is  caused  to  oscillate  as 
the  mass  of  the  ship  is  displaced  to  either 
side  of  the  compass  needle. 

An  altogether  different  force  is  now  used 
i!)  indicate  direction.  This  force  is  as  old 
as  the  earth  itself — the  earth's  rotation. 
I  he  earth's  rotation  is  made  to  indicate 
direction  by  utilizing  the  new  Sperry  gyro- 
scopic  compass.     The   Gyro   Compass  is 


I  he  captain  or  navigator  of  a  shijj  in 
using  the  Gyro  Compass  docs  not  have  to 
take  into  consideration  any  variation  or 
deviation.  He  does  not  have  to  compensate 
bis  compass.  J I e  does  not  have  to  check 
the  compensation  of  his  compass. 

Instead  of  encountering  the  disadvan- 
tages outlined,  he  is  free  to  steer  a  true 
course  and  to  keep  his  ship  on  the  straight 
line  course. 

Perhaps  the  greatest  feature  of  the  use 
of  the  Gyro  Compass  is  the  safety  factor. 


Fig.  1.  The  "Master"  Gyroscopic  Compass,  Which  Does  Not  Depend  Upon  Magnets  for  Its  Operation,  and  Which  Is  Placed  Below  Decks 
on  the  Ship  as  Shown  in  Fig.  4,  While  "Repeater"  Compasses  Are  Stationed  at  Various  Points  About  the  Ship,  Such  as  Steering  Wheels, 
Etc.  Fig.  2  Is  a  Sectional  View  Thru  the  Gyro  Compass,  Showing  the  Revolving  Wheels.  Fig.  3,  Top  View  of  Master  Compass,  Showing 
New  Navy  Type  of  Dial,  Graduated  in  Degrees,  Instead  of  Points  of  the  Compass.  Fig.  4.  This  View  Shows  the  Location  of  the  "Repeater" 
Compasses  About  the  Vessel.    Fig.  5.  The  "Repeater"  Compass,  Operated   by   Electric   Currents   Transmitted   from   the   Master  Compass. 


compass  indication  which  is  anywhere  near 
accurate. 

It  is  well  known  that  the  direction  of 
magnetic  fields  upon  which  the  compass 
relies  vary  in  different  localities  of  the 
earth.  Magnetic  mountains  will  distract 
the  needle— magnetic  and  electric  storms 
also  influence  it. 

INACCURACIES  OF  THE  "MAGNETIC 
COMPASS." 

On  board  a  steel  ship  the  change  in 
character  or  displacement  of  a  cargo  seri- 
ously influences  the  magnetic  compass. 
Even  a  slight  change  in  wind  will  cause 
the    smokestack    to    change    its  magnetic 


nothing  more  than  a  small  electrically 
driven  wheel  rotating  at  a  high  speed. 

Scientists  have  discovered  that  any  small 
wheel  rotating  about  its  own  axis  and 
freely  suspended  to  move  in  any  plane  when 
placed  upon  a  larger  wheel,  will  place  its 
axis  in  the  same  direction  as  the  axis  of 
the  larger  wheel.  This  principle  has  been 
demonstrated,  proven,  and  in  practical  use 
for  years.  The  Gyro  Compass  forms  the 
smaller  wheel  referred  to,  while  the  earth 
forms  the  larger  w-heel.  As  the  earth 
rotates  it  combines  forces  with  the  small 
rotating  gyro  wheel  and  causes  the  axis  of 
the  compass  to  point  true  north. 


Many  ships  have  been  wrecked  due  to  in- 
accuracies of  navigation  resulting  from  the 
use  of  the  magnetic  compass.  The  Gyro 
Compass  insures  against  such  contingencies, 
thereby  insuring  the  ship,  passengers,  crew 
and  cargo. 

HOW  THE  GYRO  COMPASS  WORKS. 

When  used  on  land  one  wheel,  or  ele- 
ment, is  sufficient  to  show  the  true  North 
Pole.  When  used  on  board  ship,  however, 
the  roll,  pitch  and  yaw  of  the  ship  intro- 
duces forces  which  would  tend  to  throw 
the  wheel  from  off  its  indication.  In  the 
I  Continued  on  page  yoo) 
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SOUND  RANGING  "FRITZ'S"  GUNS 
TO  WITHIN  50  YARDS 


HUNTING  "SUBS"  WITH 
"LISTENING  FISH'^  1 

LISTENING  FOR  U-BOATS 
AND  VESSELS 


ELECTRIC  WIRES  TO\ 
PHONES  ON  SHIP  I 


(CELLULOID"  FISH."  FILLED*! 
;  WITH  WATER  CONTAINING! 

"SOUND  DETECTORS"  FOR.  I 

LOCATING  U-BOATS 


HOW  THE  BRITISH  GUIDED 
SHIPS  THRU  THE  MINE  FIELDS 


POWER  FROM  THE  BOWELS' 
OF  THE  EARTH 


SIR  CHARLES  PARSONS  SUGGESTED 
"STEAM  WELL"  TEN  TIMES  DEEPER 
THAN  ANY  PRESENT  SHAFT 
COST  $25,000,000-85  YRS.TO  BUILD 


REGION  OF  STEAM 
AND  HEAT  IN  DEEPER 
REGIONS  OF  EARTH 


Four  Important  Wartime  Developments  Described  by  the  Eminent  Scientist  and  Inventor  of  the  Parsons  Steam  Turbine — Sir  Charles  Par- 
sons— before  the  "British  Association  for  the  Advancement  of  Science." 


>ir  Cihairies  Psnrsomis  ©mi  War  Inventions 


THE  work  of  scientists  in  the  war 
occupied  the  greater  part  of  the 
Presidential  address  delivered  be- 
fore the  British  Association  for 
the  Advancement  of  Science  at  its 
meeting  at  Bournemouth  by  Sir  Charles  A. 
Parsons,   inventor  of   the  marine  turbine 
engine. 

British  scientists,  he  said,  "worked  in 
close  collaboratiou  with  the  men  of  science 
of  the  allied  nations  and  eventually  pro- 
duced better  war  material,  chemicals  and 
apparatus  of  all  kinds  for  vanquishing 
the  enemy  and  the  saving  of  our  men  than 
had  been  devised  by  the  enemy  during 
many  years  of  preparation,  planned  on  a 
basis  of  total  discregard  of  treaties  and 
the  conventions  of  war. 

As  illustrating  the  immense  difference 
between  the  recent  and  all  preceding  wars, 
Sir  Charles  gave  some  interesting  figures. 
At  Waterloo  9,044  artillery  rounds,  with 
a  weight  of  37.3  tons,  were  fired,  where- 
as in  the  last  offensive  in  France  on 
the  British  front  alone  943,837  artillery 
rounds,  weighing  18,080  tons,  were  fired. 
Again,  in  the  entire  South  African  war 
273,000  artillery  rounds,  weiehing  2,800 
tons,  were  fired,  while  on  the  British  front 
in  France  during  the  entire  war  over  17,- 
000,000  rounds  were  fired  ! 


SOUND  RANGING  AND  LISTENING  DEVICES. 

Many  of  the  new  war  devices  Sir  Charles 
left  to  be  discus'"  in  the  meetings  of  the 
sections,  but  he  dwelt  on  sound-ranging 
and  telephonic  listening  methods.  By  the 
end  of  1916,  he  said,  the  whole  front  in 
France  was  covered  by  devices  which  en- 
abled the  British  to  locate  the  position  of 
the  enemy's  batteries  merely  by  sound.  In 
1918  more  batteries  were  thus  detected  than 
by  any  other  meaas,  and  a  single  good  set 
of  observations  could  give  the  position  of 
an  enemy  gun  at  7,000  yards  range  to 
within  about  fifty  yards.  Listening  devices 
were  also  largely  used  at  sea,  but  it  was 
found  that  the  motion  of  the  vessel  carry- 
ing them  when  the  sea  was  rough,  and  also 
the  noises  caused  by  dragging  the  devices 
themselves  thru  the  water  made  them  use- 
less. 

HOW  THE  WHALE  HELPED  PERFECT 
SUBMARINE  DETECTORS. 

"So,"  Sir  Charles  went  on,  "the  assist- 
ance of  eminent  biologists  was  of  invalu- 
able help  at  this  juncture.  Experiments 
were  made  with  sea  lions  by  Sir  Richard 
Paget,  who  found  that  they  have  direc- 
tional hearing  under  water  up  to  speeds 
of  six  knots.  Also  Professor  Keith  ex- 
plained the  construction  of  the  hearing 
organs  of  the  whale,  the  ear  proper  being 
a  capillary  tube  too  small  to  be  capable  of 


performing  any  useful  function  in  trans- 
mitting sound  to  the  relatively  large  aural 
organs,  which  are  deep-seated  in  the  head. 
The  whale,  therefore,  hears  by  means  of 
sound  waves  transmitted  thru  the  sub- 
stance of  the  head.  It  was  further  seen 
that  the  organs  of  hearing  of  the  whale, 
to  some  extent,  resembled  a  hydrophone. 

"The  course  now  became  clear.  Hollow 
towing  bodies  in  the  form  of  a  fish  or 
porpoise  were  made  of  celluloid,  varnished 
canvas,  or  very  thin  metal,  and  a  hydro- 
phone suitably  fixt  in  the  centre  of  the 
head.  The  body  is  filled  with  water,  and 
the  cable  towing  the  'fish'  contains  insul- 
ated leads  to  an  observer  aboard  the  vessel. 
When  towed  at  some  distance  behind  the 
chasing  ship  the  disturbing  noises  are  small, 
and  enemy  noises  can  be  heard  up  to  speeds 
of  14  knots  and  at  considerable  distances." 

Other  listening  devices  made  use  of  the 
echo,  and  were  developed  until  they  could 
pick  up  a  submarine  a  mile  away.  Sound- 
ranging  stations  were  established  ashore, 
and  from  them  ships  steaming  in  a  fog 
were  informed  of  their  positions  accur- 
ately for  ranges  up  to  50  miles. 

SHIPS  PILOTED  THRU  MINES  BY  CHARGED 
CABLES. 

Another  device,  used  first  by  the  Ger- 
(Continued  on  page  720) 
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THE  tremendous  advances  made  by 
wireless  telegraphy  and  telephony 
during  the  last  decade  and  par- 
ticularly in  connection  with  the 
activities  of  the  great  war  have 
given  rene  ved  impetus  to  the  already  con- 
siderable speculation  as  to  the  possibilities 
of  pushing  this  method  of  communication 
beyond  the  limits  of  man's  earth  and  using 
it  for  the  purpose  of  "speaking"  with  other 
inhabitants  of  the  universe  with  which  the 
popular   imagination    has   peopled  cosmic 


the  emitted  signal  would  be  squandered  un- 
less it  were  possible  to  make  the  transmis- 
sion truly  undirectional,  and  secondly,  the 
time  betweer.  the  emission  and  the  receipt 
of  the  signal  at  the  other  end  would  be  too 
long.  Even  the  nea.  st  star  is  so  far  away 
that  it  would  take  the  electric  waves  about 
four  and  a  third  years  to  reach  it :  and  only 
a  very  small  number  of  stars  are  within 
even  a  hundred  years  by  wireless  from  us. 

There  has,  of  course,  not  as  yet  been 
found  any  direct,  unimpeachable  evidence 


the  temperature  is  far  too  high,  also,  for 
the  existence  of  the  very  complicated  or- 
ganic chemical  compounds  necessary  for 
any  imaginable  form  of  life,  different  tho 
it  be  from  ours.  Of  Mercury  we  know 
very  little,  indeed ;  it  is  so  close  to  the  sun 
that  observation  is  extremely  difficult  and 
unsatisfactory.    Venus  and  Mars  remain. 

Mars  has  been  the  favorite  playground. 
Since  the  first  announcement  of  the  "ca- 
nali"  by  Schiaparelli  and  the  subsequent  ob- 
servations and  speculations  of  W.  H.  Pick-- 
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Mr.  H.  Gernsback's  Radio  Scheme  Publisht  In  May,  1909.  The  Underlying  Idea  Is  to  Operate  All  the  Powerful  Radio  Stations  in  the  United 
States  and  Canada  Simultaneously  by  Means  of  Long  Distance  Radio  Control.  A  Radio  Operator  Seated  at  Arlington  (Washington)  by 
Pressing  His  Key  Would  Operate  All  the  Radio  Stations  Over  the  United  States  as  if  All  These  Stations  Were  But  One  Huge  Powerful 
Station.  Theoretically,  This  Would  Give  Us  Enough  Energy  to  Bridge  the  35  Million  Miles  Separating  Us  from  Mars.  The  Insert  Shows 
How  the  Radio  Waves  Are  Propagated.    It  Is  Understood,  However,  That  the  Waves  Go  in  All  Directions,  Not  Only  Towards  Mars.  Thus 

if  Venus  Were  to  the  Right,  She  Also  Would  Receive  the  Messages. 


bodies.  The  subject  falls  naturally  into  two 
divisions :  Are  there  in  space  or  within  the 
confines  of  the  solar  system  other  inhabited 
spheres,  and  secondly,  is  radio  a  suitable 
means  for  interplanetary  communication? 
And  in  the  discussion  we  must  distinguish 
clearly  between  that  which  is  science — 
knowledge — and  that  which  is  merely  spec- 
ulation based  upon  science. 

The  first  division  of  our  subject  presents 
the  bigger  IF.  Astronomy  is  not  as  -et 
so  far  advanced  as  l  >  be  able  to  speak  wkh 
finalitv.  Much  has  been  learned  about  the 
physical  and  surface  conditions  of  the 
earth's  fellow  members  in  the  solar  system, 
but  not  enough  to  decide  the  question 
Should  we  wish  to  extend  our  field  to  out- 
side space,  instead  of  limiting  ourselves  to 
the  planets  of  our  own  system,  we  may 
speculate  vith  safety.  Every  star  in  the 
heavens  is  a  sun,  more  or  less  like  our  own 
sun,  and  multitudes  of  them  must  possess 
planetary  systems.  No  dnuht  upon  manv  of 
these  planets  conditions  have  been  such  as 
to  be  favorable  for  the  development  of 
some  kind  of  life.  But  the  nuestion  of 
life  in  other  systems  can  be  left  here;  it 
need  hardlv  be  considered  further  in  con- 
nection with  the  problem  of  communication 
for  the  distances  are  too  great.  In  the  first 
place,  too  much  of  the  original  energy  of 


of  the  existence  of  inhabitants  upon  the 
other  planets,  and  we  are  limited,  therefore, 
to  a  consideration  of  the  planets'  physical 
conditions  and  to  a  discussion  as  to  whether 
these  are  favorable  for  the  development 
and  maintenance  of  life.  We  ourselves  are 
the  products  of  the  terrestrial  conditions 
of  temperature,  atmosphere,  humidity,  etc. ; 
a  different  combination  of  these  factors 
would  no  doubt  have  produced  an  entirely 
different  form  of  life.  We  cannot,  how- 
ever, discard  a  planet  as  uninhabitable  be- 
cause its  condition  differs  somewhat  from 
the  earth's,  but  we  are  safe  in  discarding 
the  major  planets,  Jupiter,  Saturn,  Uranus 
and  Neptune.  It  is  certain  that  conditions 
upon  these  are  unfavorable.  The  tempera- 
ture seems  to  be  far  too  high  and  the  sur- 
faces of  these  planets  have  not  yet  reached 
the  state  of  solidity  attained  bv  the  sur- 
faces of   Mars  and   earth.  Undoubtedly, 
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ering  and  Percival  Lowell,  much  has  been 
written  and  said  on  both  sides  of  the  ques- 
tion. We  mav  briefly  sum  up  the  affirma- 
tive :  The  surface  of  Mars  is  declared  to 
be  crost  by  a  network  of  straight  lines, 
some  of  them  double ;  the  poles  of  the 
planet  show  at  their  respective  winters,, 
broad  sheets  of  white,  very  like  the  ter- 
restrial ice-caps,  which  decrease  rapidly  in 
area  with  the  coming  of  the  summer,  and 
at  the  same  time  the  "canals"  broaden,, 
"germinate."  as  they  say.  Evidently,  then, 
Mars  is  an  arid  planet  with  very  little 
water  and  these  "canals"  have  been  con- 
structed by  the  Martian  engineers  to  carry 
the  water  from  the  melting  polar  caps  to 
different  parts  of  the  Martian  surface. 
Therefore,  Mars  is  inhabited,  and  by  ad- 
vanced beings,  too,  for  their  engineering 
feats  are  of  the  greatest  difficulty.  But  the 
observations  upon  which  all  this  rests  are 
not  accented  by  the  astronomic  world  at 
large,  Tl  great  majority  of  observers, 
among  whom  are  the  most  skilled  and  ex- 
perienced L  the  whole  world,  have  declared 
themselves  entirely  unable  to  see  this  com- 
plicated network  of  straight  lines.  Streaks 
a.id  patches  are  seen  by  all  but  nothing  like 
Lowell's  maps :  nor  do  published  photo- 
graphs reveal  them,  and  we  are  reluctantly 
forced  to  decide  in  the  nesrative.  There  is 
(Continued  on  page  692) 
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f  u  J   HIS   clever   invention,  combining 
some  of  the  characteristics  and 
qualities  of  the  airplane  with  the 
blimp  or  gas-filled  balloon,  is  due 
to  Air.  James  X.  Lewis,  of  De- 
troit  who  has  recently  taken  out  a  patent 
on  it    There  are  many  military  as  well  as 
other  features,  which  seem  to  give  great 
promise  in  this  combination  of  the  hghter- 
than-air  flying  machine  or  balloon,  with  the 
heavier-than-air  craft  or  airplane. 

For  one  thing,  the  airplane  is  attached 
to  the  blimp  or  gas-filled  balloon  by  means 
of  a  special  and  powerful  design  of  quick- 
acting  clutch;  by  simply  throwing  a  lever 
attached  to  this  clutch,  the  aviator,  seated 
in  the  airplane,  may  at  any  time  release 


propelled  thru  the  air.  At  tiiis  juncture  we 
perceive  another  very  line  point  of  inter- 
changeability  and  adaptability,  which  would 
seem  verv  useful  and  commendable  for 
war-time  requirements,  and  which  is  here 
made  evident  in  our  estimation,  for  it 
would  not  be  necessary  to  build  expensivelv 
equipt  blimps  or  balloons  of  the  dirigible 
type  if  this  idea  be  put  in  practice.  For 
example,  by  providing  these  special  clutches 
on  simple  forms  of  1  alloons  with  no  gon- 
dola gear,  or  other  attachments,  then  by 
simply  attaching  the  balloon  onto  the  air- 
plane we  would  have  a  dirigible  which 
could  be  driven  at  30  to  40  miles  an  hour 
and  maneuvered  in  all  the  regular  ways  in 
which  f1'  -'-fibles  are  steered.   Suitable  con- 


trol ropes  or  cables  may  lead  down  so  as 
to  be  readily  accessible  to  the  airplane  pilot, 
so  that  so  long  as  he  is  flying  attached  to 
the  blimp,  he  may  have  control  of  the  relief 
valves  for  the  gas  compartments,  air  valves, 
et  cetera. 

Another  very  important  feature  of  this 
invention  lies  in  the  fact  that  it  should 
prove  one  of  the  greatest  advances  yet 
brought  out  in  safely  training  aviation 
pilots  for  the  army  and  navy  service.  As  is 
well  known,  it  is  very  risky  to  send  aloft 
a  young  pilot  or  aviation  student  who  is 
not  verv  familiar  with  the  idiosyncrasies  of 
the  machine  he  is  trying  to  fly,  and  this 
was  very  forcibly  brought  out  at  the  army 
training  fields  during  the  war.     The  sea- 
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No  Need  to  Fall  Any  More  While  Learning  to  Fly  an  Airplane,  if  You  Are  Equipt  with  This  New  Balloon  Release  Clutch.  You  Can  Enjoy 
the  Safety  Afforded  by  the  Superior  Buoyancy  of  the  Gas-Filled  Balloon.  When  Sufficient  Skill  Has  Been  Attained  by  the  Student  Aviator, 
He  Can  Cut  Loose  from  the  Balloon  and  Fly  in  the  Plane  Alone.  The  Combination  Forms  an  Ideal  Observation  Unit  for  Military  Work,  in 
That  the  Balloon  Is  Under  Control  of  the  Pilot.    In  Case  of  Attack  the  Observer  Can  Also  Cut  Loose  and  Descend  Safely  to   Earth  in  the 

Airplane,  Which  for  This  Work  Need  Not  Have  a  Very  Powerful  Engine. 


the  clutch  and  sail  off,  having,  of  course, 
started  his  engine  going  before  doing  so, 
altho  he  can  in  emergency  and  if  necessary, 
cut  loose  from  the  balloon  and  volplane 
to  earth  without  the  engine  running.  This 
would  seem  to  be  one  of  the  principal  fea- 
tures of  Mr.  Lewis'  invention,  particularly 
where  aircraft  are  used  for  artillery  ob- 
servation, etc.,  over  the  battlefields,  where 
balloons  were  frequently  set  afire  by  in- 
cendiary shells  or  balloons,  or  else  attacked 
by  enemy  aircraft.  Under  such  a  condi- 
tion, the  observer,  if  he  were  seated  in  an 
airplane  carried  by  the  balloon  could  cut 
the  plane  loose  and  descend  to  earth  safely, 
much  more  safely,  we  believe,  than  is  the 
case  where  the  observer  has  to  depend  upon 
a  parachute,  for  in  some  cases  the  para- 
chute fails  to  open  and  the  observer  is 
killed. 

Another  purpose  of  the  invention,  as 
pointed  out  by  Mr.  Lewis,  is  the  feasibility 
of  using  the  airplane  with  the  attached 
gas-bag  to  provide  auxiliary  buoyancy,  the 
airplane  being  operated  or  propelled  in  the 
regular  manner  by  its  usual  engine  and 
propeller.  Naturally,  of  course,  the  speed 
of  the  airplane  in  this  case  would  not  be 
as  great  as  if  it  were  flying  without  the 
attached  balloon,  owing  to  the  great  bulk 
of  the  gas-bag,  which  would  have  to  be 
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plane  pilot  has  much  more  chance  to  save 
himself  in  such  an  emergency  than  the  land 
plane  pilot  or  student,  for  with  the  sea- 
plane he  can  always  land  on  the  water, 
and,  with  the  present  design  of  this  air- 
craft, the  machine  will  safely  volplane 
down  from  any  height  with  the  engine 
dead.  Landplanes  may  also  volplane  down 
in  most  cases,  even  if  the  engine  should 
go  dead.  But  with  the  seaplane  the  land- 
ing area  is  not  restricted  as  long  as  it  is 
over  water.  With  the  land  plane,  the  angle 
at  which  the  volplane  occurs  is  dependent 
upon  the  height  at  which  the  plane  starts, 
and,  before  he  knows  it,  the  student  may 
find  himself  headed  directly  for  a  group 
of  trees  or  several  high,  piercing  church 
spires  with  a  few  dozen  brick  chimneys  and 
iron  fences  thrown  in  for  good  measure. 
All  of  what  we  have  just  said  is  intended 
in  its  application  to  the  embryo  aviator, 
while  he  is  learning  the  graces  of  ordinary 
or  trick  flying.  Ever  imagine  what  a  dif- 
ference there  is  when  his  buoyancy  is  not 
dependent  upon  the  exact  movement  of 
his  hands  and  feet,  when  a  slight  misjudg- 
ment  may  spell  death  to  him.  Now,  with 
this  invention  he  simply  throws  on  the 
clutch,  so  as  to  secure  the  plane  to  the 
gas-bag,  and  at  the  command,  "Let  go !" 
he  is  hauled  skvward  by  the  buoyancy  of 
the  balloon. 
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Users  of  faradic  electric  coils,  such  as 
used  for  medicinal  purposes  and  shocks, 
may  have  thought  that  the  day  of  the 
faradic  coil  had  about  readied  its  zenith. 
But  such  is  not  the  case,  for  behold  in  the 
present  illustration  we  have  the  very  latest 
in  tonsorial  arts  and  sciences — the  faradic 
electric  razor,  invented  by  Frank  White  of 
St.  Louis,  Mo.,  which  not  only  shocks  the 
little  hairs  into  a  vertical  position  so  that 
they  can  be  cut  off  painlessly,  but  also  the 
application  of  the  mild  electric  current  to 
the  patient's  physiognomy  produces  the  ef- 
fect of  an  excellent  massage,  and  not  only 
do  these  two  wonderful  phenomena  take 
place,  but  thirdly,  the  inventor  makes  an- 
other strong  claim  in  his  recent  patented 
invention  on  the  faradic  razor — wherein  he 
states  that  the  current  flowing  from  the 
razor  to  the  face  has  the  effect  of  align- 
ing the  metal  fibers  on  the  keen  edge ;  in 
other  words,  the  faradic  current  flowing 
thru  the  razor  acts  on  the  steel  fibers,  par- 
ticularly at  the  edge,  with  the  same  effect 
as  when  the  razor  is  stropt. 

The  apparatus  required  with  the  faradic 
razor  outfit  here  shown,  is  quite  simple 
and  comprises  a  dry  battery  or  other  source 
of  electric  current,  and  an  induction  coil 
provided  with  primary  and  secondary  wind- 
ings. One  terminal  from  the  secondary  or 
faradic  current  circuit  is  connected  to  a 
metal  part  of  the  razor,  which  may  be  a 
safety  razor ;  while  the  second  terminal 
from  the  faradic  coil  leads  to  a  suitable 
electrode  or  contact  plate,  strapt  to  the 
wrist  of  the  shaver.  Sweet  dreams  of  Os- 
sining's  electric  chair! 

The  accompanying  illustrations  show  pre 
cisely  the  effect  "before  and  after"  the  ap- 
plication of  the  faradic  current  to  the  lath- 
ered skin — before  a  current  is  applied,  the 
hairs  lie  down — Fido-like — and  a  little 
while  after  the  current  is  turned  on  and 
the  razor  applied,  the  hairs  stand  in  line 


Eureka!  We  have  Found  It!!  After  a  Long  Many  Years  of  Searching  Thru  Patent  Gazettes 
from  All  Over  the  World,  We  Had  to  Dust  Off  Our  Glasses  Carefully  to  Make  Certain  That 
We  Had  Not  Been  Foozled:  For  What  Did  Our  Eyes  Behold!!!  Sure  Enough,  the  Electro- 
Faradic  Razor  That  Makes  Papa's  Little  Whiskers  Stand  up  on  End  as  Here  Shown,  so 
That  the  Keen  Edge  of  the  Razor  Can  Zip  Them  off  without  Mangling  Them,  Heretofore 
Causing  Papa  to  Ejaculate  Profanely. 


just  like  a  platoon  of  soldiers,  so  that  when 
the  razor  blade  waltzes  along  over  the  skin 
the  hairs  are  guillotined  at  the  roots,  not 


lynched,  as  with  the  present-day  un-fara- 
dized — or  should  we  say  un-paradized — 
razor  !    Watson — the  needle  !  ! 


it  New  Y@rfils 


In  the  May  issue  of  the  Electrical  Ex- 
perimenter there  appeared  a  feature  arti- 
cle with  special  illustrations  on  page  20, 
showing  the  four  motor-driven  escalators 


being  installed  at  the  Park  Place  station  of 
the  New  York  subway  system,  which  is 
one  of  the  most  elaborate  and  highest  lift 
escalators  anywhere  in  the  world. 


AxleT 
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In  the  May  Issue 
of  this  Magazine 
there  was  publisht 
a  sectional  illus- 
tration and  de- 
scription of  the 
new  duplex  esca- 
lators, Installed 
at  the  Park  Place 
subway  station  In 
New  York  City. 
This  new  escalator 
presents  several 
novel  features, 
and  the  accom- 
panying detail  Il- 
lustration shows 
the  Ingenious  de- 
sign of  the  treads 
or  steps.  Each 
step  Is  made  in 
the  form  of  a 
casting,  and  It 
travels  up  the  in- 
clined rails  on 
four  wheels.  The 
steps  are  linked 
together  by  a 
series  of  link 
belts,  which  give 
sufficient  flexibil- 
ity for  the  series 
of  steps  to  round 
the  curved  return- 
bends  of  the  es- 
calator at  top  and 
bottom.  In  order 
that  the  return- 
ing steps  may 
follow  In  their 
reversed  position 
on  the  underside 
of  the  escalator. 
These  escalators 
are  elecrlcallv 
operated,  and 
mark  the  very 
latest  advance  In 
the  design  of 
moving  stairways. 


The  details  of  the  steps  used  on  these 
escalators,  which  are  four  in  number,  are 
very  interesting,  and  the  accompanying 
illustration  shows  how  the  steel  plate  steps, 
which  are  fitted  with  wooden  tread  strips, 
are  linked  together  by  an  endless  chain,  so 
as  to  be  carried  by  the  escalator  upward 
and  over  the  toothed-end  drums  in  the 
usual  manner. 

The  steps  are  independent  units.  This  is 
due  to  the  novel  arrangement  of  the  small 
iron  wheels  on  which  they  they  are  carried 
up  the  escalator  tracks.  These  tracks  are 
flat  steel  members  measuring  about  5  inches 
by  1  inch.  The  rear  wheels  are  flanged  and 
travel  on  the  inner  edges  of  the  tracks, 
while  the  front  wheels  of  each  step  unit 
are  plain  flat  wheels  without  flanges.  The 
step  units  are  held  rigidly  in  line  owing  to 
the  link  belt  or  chain  construction  followed 
in  connecting  up  one  step  with  another,  as 
the  illustration  shows  clearly.  The  links 
are  made  of  light  steel  about  3  inches  by 
H  inch  in  section,  which  gives  great  solid- 
ity and  ruggedness  to  the  construction, 
while  at  the  same  time  preserving  the  neces- 
sary degree  of  flexibility,  so  that  the  step 
units  will  properly  intermesh  in  passing 
over  the  cogged  drums  at  the  top  and  bot- 
tom of  the  escalator.  Each  of  the  four 
escalators  is  driven  by  means  of  a  power- 
ful electric  motor  mounted  at  the  top  of 
the  structure  and  properly  geared  to  the 
cogged  drum  at  the  top,  over  which  the 
moving  stairway  belt  passes.  The  steps 
return  to  the  base  of  the  structure  under 
the  rising  treads,  within  the  enclosed  stair- 
way provided  for  it  as  shown  in  the  illus- 
tration in  the  Mav  issue. 


644 


ELECTRICAL  EXPERIMENTER 


November,  1919 


Imagine  yourself  standing  upright  on  a 
piece  of  plank  in  mid-air,  and  skimming 
thru  space  at  a  speed  of  100  miles  an  hour, 
while  the  green  fields,  rivers  and  houses 
flit  along  beneath  you  with  dizzying  speed. 
"How  did  I  get  out  there?"  you  will  say, 
"on  that  skimming  board  in  mid-air?  I 
have  seen  the  natives  at  Wakakee  beach 
ride  the  surf  boards  —  'Surf planing'  they 
call  it  in  that  part  of  the  world — but  this 
stunt  has  sure  got  me."  Well,  it  all  hap- 
pened this  way.     The  planing  board  was 


secured  to  the  high-powered  airplane  by  a 
small,  strong  wire  cable  secured  to  a  quick- 
acting  reel.  This  board  was  held  close  up 
under  the  fuselage  or  body,  with  release 
clips,  so  that  when  the  pilot  pushed  a  but- 
ton, the  board  swung  loose,  and  you  pro- 
ceeded to  scramble  on  it  and  hold  fast  for 
dear  life.  The  next  minute  the  pilot  un- 
locked the  cable  reel,  and  before  you  got 
your  second  breath,  you  found  yourself 
standing  up  vertically  in  mid-air  on  the 
planing  board  and  being  hurtled  thru  space 


at  a  terrifying  velocity,  with  the  wind  whip- 
ping by  you  with  an  exhilarating,  yet  awe- 
inspiring  velocity. 

Planing  thru  the  sky  in  this  fashion 
promises  to  become  one  of  our  newest  hair- 
raising  "air  circus"  stunts.  The  inventor, 
Frank  H.  Ellison,  of  New  York  City,  guar- 
antees to  bring  out  all  the  people  in  any 
town  or  city,  including  his  own  home  town, 
wherever  this  death  defying  air  trick  is 
performed.  We  said  it ! ! — "Wherever"  it  is 
performed,  with  the  accent  on  the  whole 
four  words. 

In  describing  his  invention,  Mr.  Ellison, 


Sensations!  That's  What  We  All  Crave  These 
Days.  And  Here's  One  That  Will  Make  You 
Stare  for  Some  Time.  Surfplaning  in  Mid- 
air, from  the  Tail  of  an  Airplane.  As  the 
Magician  Said — "It's  a  Good  Trick  If  I  Do 
It — and  it's  a  Good  Trick  If  I  Don't  Do  It." 
We'll  Say  So. 


goes  on  to  say :  "A  skilful  rider  can 
manipulate  a  planing  board  in  the  air  as 
many  ways  and  even  more  than  on  the 
surface  of  the  water,  balancing  himself 
with  his  feet  placed  in  the  toe-clips  on  the 
top  of  the  board,  and  using  the  ropes  and 
ring  as  a  rein.  In  carrying  out  this  as- 
tounding feat,  the  observer  releases  the 
board  from  the  side  of  the  airship,  holding 
it  edgewise  to  the  wind  as  he  climbs  on 
board,  holding  on  to  it  with  one  end  and 
grasping  the  hand  support  on  the  fuselage 
of  the  airplane  with  the  other.  The  pilot 
lowers  the  prospective  steeple-jack  of  the 
air  by  means  of  an  automatic  reel,  a  suf- 
ficient distance  to  clear  the  ship.  By  this 
time  the  wind  has  caught  the  board,  turn- 
ing it  flat  in  the  air,  after  which  time  the 
airplane  pilot  opens  up  his  engine  and  pro- 
ceeds to  drive  his  machine  at  such  a  speed 
as  to  hold  the  rider  in  a  vertical  position 
on  the  planing  board.  Yes,  boys,  its  some 
sport, — take  it  from  us  land  lubbers. 


Ever  want  to  go  fishing  and  couldn't 
catch  enough  worms?  "Many's  the  time," 
says  you.  Well,  right  here  we  have  some- 
thing new  and  original  in  fish  worm  en- 
ticers.  I  have  recently  found  that  by  driv- 
ing a  piece  of  iron  pipe  down  in  the  ground 
a  few  feet  (and,  by  the  way,  it  should  be 
good,  damp  ground),  and  then  connecting 
a  wire  to  the  house  electric  light  circuit 
(with  a  110  volt  lamp  or  two  in  series), 
the  current  passing  over  this  wire  to  the 
earth  and  spreading  thru  the  soil  about  the 
pipe,  will  tickle  Mr.  Worm  and  his  fellow 
reptiles  so  that  they  will  come  out  of  the 
ground  helter  skelter  and  post  haste, — not 
by  ones  and  twos,  but  by  the  dozens! 

The  worms  are  so  glad  to  get  out  of  the 
ground,  that  they  fairly  jump  out  of  their 
holes  into  your  hand.  Don't  believe  me,  I 
suppose,  but  go  ahead  and  try  it.  But 
before  you  start,  be  sure  and  get  a  suf- 
ficient number  of  large  40  quart  milk  cans, 
in  which  to  put  the  worms.  With  this  re- 
markable electric  worm  catcher,  you  can 
safelv  invite  the  whole  neighborhood  to  go 
fishing,  for  there  will  be  plenty  of  worms 
to  go  around.  There  is  only  one  bad  thing 
about  it,  and  that  is  when  the  office  boy 
finds  out  how  beautiful  it  works,  he  will 
be  out  fishing  (five  days  a  week,  and  will 
be  in  on  Saturday  to  spend  those  immortal 
three  hours  between  nine  and  twelve  o'clock 
with  us. 

One  more  word  of  caution  before  you 
try  out  this  stunt.  You  may  find  that  in 
order  to  have  a  current  pass  thru  the  lamps 


and  down  thru  the  pipe  to 
earth,  that  you  will  have  to  re- 
verse the  wire  where  you  con- 
nect it,  owing  to  the  arrange- 
ment of  the  electric  light  cir- 
cuit, one  side  of  which  only  is 
grounded,  while  the  other  is 
not.  It  is  to  the  ungrounded 
side  that  you  will  have  to  con- 


Do  You  Have  Trouble  In  Catch- 
ing Fish  Worms?  Of  Course, 
You  Do.  Well,  Here's  a  Trick 
Taught  the  Editors  Recently  by 
a  Youthful  Electrical  Experi- 
menter. Quoth  He — Ever  Try 
Sticking  a  Charged  Electric 
Light  Wire  in  the  Wet  Earth, 
and  See  the  Worms  Come  Wig- 
gling Out;  Oodles  of  them?  No, 
Said  We.  Well  Try  It.  And  We 
Hereby  Confer  on  the  Esteemed 
Inventor,  the  Croix  de  Angle- 
worm, Pour  la  Merit. 


nect  the  wire,  and  you  can  im- 
mediately tell  when  you  have 
the  right  side  of  the  circuit 
hooked  up,  as  the  lamp  or 
lamps  will  immediately  light 
up  as  soon  as  the  connection  is 
made. 

Contributed  by 

TOWNSEND  BROWN. 
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The  accompanying  illustration  and  draw- 
ing show  a  new  laboratory  electro-magnet 
designed  by  Dr.  Du  Bois  for  making  var- 
ious physical  tests.  With  these  coils  a  half 
ring  core  is  provided  besides  various  shapes 


lias 


electrons  copiously,  and,  therefore,  when 
supplied  from  a  source  of  alternating  po- 
tential, it  permits  so-called  "inverse"  cur- 
rent to  pass.  The  "inverse"  cathode-ray 
stream  comes  out  from  the  focal  spot  in  a 
direction  per- 
pendicular to 
the  face  of  the 
target  and  pro- 
ceeds, in  the 
form  of  a  nar- 
row pencil, 
straight  to  the 
glass  wall  of 
the  bulb  close 
to  and  slightly 
behind  the 
cathode.  The 
glass  at  this 
spot  fluoresces 
vigorously,  be- 
comes locally 
heated,  and 
usually  cracks. 
As  air  enters 
the  bulb,  a 
spark  discharge 
passes  thru  the 
opening  and  it 
is  then  easy, 
for  one  who 
has  not  studied 
the  phenome- 
non, to  con- 
clude that  the 
tube  failed  by 
puncturing  un- 
der electro- 
static strain. 
The  essential 

condition  to  be  fulfilled  was  that  heat  should 
be  more  rapidly  withdrawn  from  the  focal 
spot.    This  could  have  been  accomplished 
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For  Laboratory  Researches  an  Electro-magnet  Must  Possess  Many  Un- 
usual Features.    The  One  Here  Shown,  Designed  by  Du   Bois,  Permits 
Experiments  in  Magneto-optics  as  Well  as  Those  at  Very  High  and  Very 
Cold  Temperatures. 


of  pole-pieces.  It  is  possible  to  produce  an 
extremely  powerful  magnetic  effect  and  one 
of  the  strongest  fields  ever  obtained.  _  Pro- 
vision is  made  for  a  very  narrow  air  gap 
when  desired  and  swivel  poles  in  cylindrical 
sockets  may  be  used  so  as  to  turn  about 
at  any  angle.  This  magnet  may  thus  be 
utilized  to  great  advantage  for  effects  of 
light  beam  and  magneto-optical  investiga- 
tions upon  different  substances  put  in  the 
air  gap. 

It  is  possible  to  send  the  light  thru  the 
poles  by  means  of  axial  holes  or  crosswise 
in  the  air  gap.  Interesting  experiments  can 
be  made  at  different  temperatures  and  pro- 
vision is  made  for  using  liquid  air  contained 
in  leather  bellows  mounted  on  the  magnet 
or  by  surrounding  the  poles  by  a  porcelain 
heating  vessel. 

It  is  possible  to  work  between  tempera- 
tures of  200  degrees  Centigrade  and  1300 
degrees  in  a  very  strong  magnetic  field. 
This  powerful  magnet  allows  of  observa- 
tions of  all  kinds  of  effects  in  a  very 
strong  magnetic  field  and  a  widely  different 
degree  of  heat,  and  microscopic  apparatus 
may  be  utilized  to  great  advantage  with  the 
attachments  provided. 


NEW  RADIATOR  TYPE,  SELF- 
COOLED  X-RAY  TUBE. 

A  new  self-cooled,  radiator  type  X-ray 
tube  is  described  by  Dr.  W.  D.  Coolidge, 
in  the  General  Electric  Review :  The  type 
of  tube  described  in  this  article  was  de- 
veloped specifically  for  military  use  in  the 
portable  Roentgen-ray  outfits  at  the  Front. 
Its  characteristics  are  such,  however,  that 
it  seems  ultimately  destined  to  supplant  the 
earlier  type  of  hot-cathode  tube  for  all 
diagnostic  work. 

The  earlier  form  of  hot-cathode  tube  hav- 
ing a  solid  tungsten  target  is  capable  of 
rectifying  its  own  current;  but  only  for 
such  amounts  of  energy  as  do  not  heat  the 
focal  spot  to  a  temperature  approximating 
that  of  the  cathode  spiral.  As  soon,  how- 
-ver,  as  any  part  of  the  focal  spot  is  heated 
to  a  sufficiently  high  temperature,  it  emits 


Detail    of    Swiveling    Pole-pieces    on  New 
Laboratory  Magnet  Shown  Above.    They  Are 
Calibrated  and  Can  Be  Swung  to  Any  Angle 
Desired — a  Very  Important  Feature. 

by  water-cooling,  but  this  method  clearly 
involved  undesirable  complications  for  port- 
able work.  _  Experiment  showed  that  the 
most  effective  simple  method  consisted  in 
providing  a  target  having  a   large  heat 


capacity  and  high  heat  conductivity,  and 
then  in  arranging  to  effectively  cool  this 
mass  of  metal  during  the  interval  between 
radiographic  exposures.  The  importance 
of  having  the  target  cold  at  the  start  is 
shown  by  the  following  experience  with  a 
tube  having  a  3.2  mm.  focal  spot  and  a 
solid  tungsten  target:  With  the  maximum 
allowable  energy  input,  it  was  possible 
when  beginning  with  the  target  at  room 
temperature  to  run  four  times  as  long  be- 
fore "inverse"  current  appeared  as  when 
the  experiment  was  started  with  the  target 
at  dull  red  heat. 

The  considerations  which  are  described 
finally  led  to  the  anode  design  shown.  The 
anode  stem  consists  of  a  solid  bar  of  cop- 
per 5ij  inch  in  diameter  which  is  brought 
out  thru  the  glass  of  the  anode  arm  to  a 
multiple  wing  copper  radiator.  The  head 
of  the  anode  consists  of  a  mass  of  specially 
purified  copper  which  is  first  cast  in  vacuum 
onto  a  tungsten  button  and  is  then  elec- 
trically welded  to  the  stem.  The  tungsten 
button,  which  is  destined  to  receive  the 
cathode  ray  bombardment  is  2.5  mm.  (0.1 
in.)  thick  and  9.5  mm.        in.)  in  diameter. 

The  complete  target,  with  radiator,  weighs 
860  gm.  and  has  a  heat  capacity  of  81  calo- 
ries per  degree  Centigrade ;  while  the  pres- 
ent standard  solid  tungsten  target,  complete 
with  molybdenum  stem  and  iron  support- 
ing tube,  has  a  heat  capacity  of  less  than 
10  calories.  Because  of  its  greater  heat 
capacity,  it  takes  much  longer  to  heat  the 
radiator  type  of  target  to  a  given  tempera- 
ture than  it  does  the  solid  tungsten  target. 
What  is  much  more  important,  however, 
is  the  fact  that  between  radiographic  ex- 
posures the  target  in  the  new  tube  cools 
comparatively  rapidly  owing  to  the  large 
copper  stem  and  the  radiator. 

In  the  standard  hot-cathode  tube  with  the 
solid  tungsten  target,  the  target  gets  very 
hot  and  radiates  thru  the  glass  walls  of  the 
tube  the  greater  part  of  the  energy  it  re- 
ceives. As  a  result,  the  glass  becomes 
strongly  heated.  In  the  new  radiator  typt 
of  tube,  by  far  the  greatest  part  of  the 
energy  imparted  to  the  target  is  conducted 
to  the  radiator.  It,  therefore,  becomes  pos- 
sible to  make  the  glass  bulb  very  small.  For 
portable  work,  a  diameter  of  9.5  cm.  (354 
in.)  has  been  standardized. 

For  some  applications  it  has  been  found 
best  to  enclose  the  X-ray  tube  in  a  lead 
glass  shield.  Glass  of  good  quality  and 
containing  sufficient  lead  is  satisfactory  ma- 
terial from  which  to  make  such  a  shield. 
The  ordinary  X-ray  protective  glass  with 
which  the  author  is  familiar  does  not  have 
as  high  a  lead  content  as  seems  desirable. 
However,  the  author  was  finally  able  to 
obtain  glass  containing  enough  lead  that, 
for  the  same  protective  effect,  the  glass 
layer  has  to  be  but  four  times  as  thick  a* 
sheet  lead. 

As  seen  from  the  photograph,  the  lead 
glass  shield  has  a  round  opening  thru  which 
the  Roentgen-rays  can  pass.  The  two  halves 
of  the  shield  are  bolted  together. 

Two  portable  Roentgen-ray  generating 
units  have  already  been  built  around  the 
first  model  of  this  tube.  These  are  the 
"U.  S.  Army  Portable  Unit"  and  the  "U.  S 
Armv  Bedside  Unit." 


Interesting  i-orm  of  Improved  X-ray  " 
as  to  Be  Self-cooling.    It  is  Encased  in 
Issuing  Thru  a  Circular 


"ube  Fitted  with  Radiator  Flanges  so 
a  Lead-glass  Shield,  the  Desired  Rays 
Opening  at  the  Center. 
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OUR  old  phonograph  record  contest 
as  announced  in  our  August  issue 
proved  to  be  one  of  the  most 
popular  contests  that  we  have  ever 
held.  Hundreds  and  thousands  of 
letters  were  received  and  many  clever  as 
well  as  ingenious  and  practical  suggestions 
poured  in  upon  the  editors,  it  was  no. easy 
task  for  the  judges  to  pick  out  the  winners, 
and  in  making  the  first  prize  award  the 
following  was  taken  into  consideration  by 
them. 

While  perhaps  many  of  the  other  sug- 
gestions were  more  ingenious,  it  struck  the 
judges  that  a  new  idea  tending  to  improve 
our  health  should  receive  first  considera- 
tion, and  this  is  why  the  first  prize  was 
awarded  to  Mr.  F.  R.  Spindler.  Not  only 
were  the  judges  prompted  to  award  the 
prize  on  account  of  this  feature,  but  also 
because  the  suggestion  is  not  only  new,  but 
is  eminently  practical. 

Furthermore,  the  bar  bell  as  well  as  the 
dumb  bells  can  be  made  adjustable  by  add- 
ing only  two  records  at  a  time.  Thus,  as 
the  user  becomes  accustomed  to  it,  he  can 
add  more  and  more  weight  as  he  sees  fit. 
This  is  an  important  consideration,  as  at 
the  present  time  there  are  no  bar-  bells  or 
dumb  bells  on  the  market  that  are  adjust- 
able to  such  a  fine  degree. 

On  the  opposite  page  we  have  endeavored 
to  illustrate  a  few  of  the  good  ideas ;  there 
were  of  course  thousands  of  others,  but 
most  of  them  were  either  duplications  of 
similar  ones  publisht  herewith,  or  were  not 
very  practical  to  the  minds  of  the  judges. 

Many  contributors  suggested  the  use  of 
phonograph  records  as  fan  blades  by  heat- 
ing the  record  in  hot  water  and  then  shap- 
ing the  blades.  This  was  not  a  bad  idea. 
However,  the  danger  of  the  blades  break- 
ing is  very  great  and  while  flying  thru  the 
air  might  seriously  injure  people. 

Our  wireless  enthusiasts,  to  be  sure,  came 
in  with  a  rush  and  had  many  good  ideas. 
There  were  loading  coils,  switch-board  pan- 
els, oscillation  transformers,  adjustable 
transmitting  condensers,  tuning  coils,  bases, 
condensers,  fixt,  variable  and  otherwise, 
lead-ins,  washers,  scales  for  rotary  con- 
densers, loose  coupler  ends,  etc. 

Then  we  had  knife  sharpeners,  a  great 
number  of  Tesla  water  turbines,  many  for- 
mulae how  to  melt  the  records  and  make 
various  compounds  from  them,  switches, 
panels  for  wireless  instruments,  covers  for 
all  sorts  of  chemical  bottles  and  otherwise, 
rheostat  bases  and  even  clock  dials.  One 
ingenious  contributor  even  showed  us  how 
to  make  a  mantle  clock  casing  made  en- 
tirely of  phonograph  records,  bent  and 
worked  into  shape. 

One  contributor  from  the  middle  west 
sent  in  an  elaborate  design  for  a  colored 
disc  apparatus  to  show  the  changing  colors 
of  rotating  discs.  There  were  of  course 
a  number  of  so-called  omnigraphs,  using 
the  record  to  make  the  dots  and  dashes  by 
cutting  notches  around  the  rim  for  the  dots 
and  dashes.  There  were  a  great  number  of 
electrical  switches  as  well. 

Some  of  the  wireless  ideas  and  several 
others  were  so  good  that  we  will  run  them 
in  our  other  departments  shortly.  Particu- 
lar mention  should  go  to  Victor  H.  Tegge, 
of  Haddonfield,  N.  J.,  who  succeeded  in 
making  a  synchronous  telegraph  which  he 
calls  a  codeless  telegraph.  A  very  good 
idea,  which  will  be  publisht  later. 

Mr.  W.  L.  Lyndon,  of  Lyndon  P.  O., 
Alta.,  Can.,  showed  us  how  to  make  a 
large  switchboard  panel  in  four  layers  by 
shellacking  together  a  great  number  of 
records. 

Frank  J.  Pastern,  of  Chicago,  takes  the 
cake  by  submitting  an  idea  how  to  bend  a 


record  in  the  form  of  a  horn  so  it  can  be 
used  as  a  bicycle  or  automobile  horn,  using 
a  buzzer  in  the  back  to  make  the  noise. 

FIRST  PRIZE. 
ADJUSTABLE  BAR  BELL  AND  DUMB  BELLS. 

By  F.  R.  Spindler, 
83  Saranac  Street,  Rochester,  N.  Y. 

Every  Experimenter  needs  physical  as 
well  as  mechanical  or  electrical  training, 
therefore  he  can  make  a  real  muscle  builder 
from  cast-off  or  worn-out  phonograph  rec- 
ords. • 

A  steel  bar  about  diameter  and  ap- 
proximately 4  ft.  long,  threaded  12"  from 
each  end,  will  serve  as  the  support  for  the 
records. 

Variable  diameter  records  are  used  to 
give  it  a  fairly  spherical  appearance.  The 
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amount  can  be  varied  to  suit  the  user.  Steel 
washers  are  placed  on  each  side  _  of  the 
series  of  records,  which  are  held  in  place 
by  the  hexagon  nuts.  The  weight  can  be 
made  adjustable  by  simply  increasing  or 
decreasing  the  number  of  records.  A  bar 
bell  too  heavy  is  not  practical  as  it  tires 
the  user.  About  SO  lbs.  is  a  good  maximum 
weight  for  the  average  athlete. 

The  second  illustration  shows  how  dumb 
bells  are  made  by  using  a  short  steel  bar, 
threaded  at  ends,  and  a  number  of  10c  or 
else  7"  records. 

SECOND  PRIZE. 
CHEMIST'S  TEST  TUBE  RACK. 

Herein  is  shown  a  revolving  test  tube 
rack  which  the  writer  has  constructed  and 
considers  a  very  practical  and  useful  appli- 
cation for  phonograph  records  which  have 
outworn  their  welcome. 

Several  points  about  its  practicability 
are : 

1.  It  is  very  easy  to  construct. 

2.  It  will  hold  a  great  number  of  tubes, 
especially  if  large  discs  are  used. 

3.  Being  made  of  the  phonograph  discs, 
it  is  quite  impervious  to  most  chemicals. 

No  dimensions  are  given,  as  the  indi- 
vidual will  invariably  desire  to  construct 
it  according  to  his  own  requirements. 
Single  face  records  with  the  blank  faces  up, 
will  look  best ;  otherwise  the  name  plates 
may  be  enameled  black. 

All  small  holes  were  drilled  with  a  twist- 
drill,  and  those  in  the  lower  disc  were 
reamed  out  to  accommodate  the  bottoms  of 
the  tubes  nicely.  Having  no  twist-drill 
large  enough  for  the  holes  in  the  upper 
disc,  a  hole  just  large  enough  to  pass  the 
threaded  part  of  a  bit  was  first  drilled  with 
a  twist-drill ;  then  the  bit  was  carefully  ap- 
plied from  both  sides,  until  the  piece  could 
be  pushed  out. 

The  Experimenter  who  possesses  a  lathe 
can  make  many  improvements  over  the 
very  simple  construction  here  suggested. 

Contributed  by  Jackson  H.  Sterrett,  1001 
Walnut  Street,  Erie,  Pa. 


THIRD  PRIZE. 
RADIO  SET  MOUNTED  ON  RECORD. 

The  accompanying  photograph  shows  my 
idea  of  one  use  old  phonograpn  records 
can  be  put  to.  This  is  in  the  form  of  a 
combination  Radio  Receiving  and  Practice 
Set,  fastened  on  an  old  phonograph  record 
with  a  tuning  coil  on  the  back.  Very  accu- 
rate tuning  can  be  accomplished  by  moving 
knobs  up  or  down  which  extend  out  at 
each  side.  Arms  which  contain  knobs  ex- 
tend to  the  center  of  record  on  back,  and 
by  means  of  a  flexible  wire  are  connected 
to  each  slider,  so  that  the  set  can  be  tuned 
to  any  desired  pitch. 

Contributed  by  E.  M.  Williams,  301  Main 
Street,  Salisbury,  Md. 

FIRST  HONORABLE  MENTION. 
Novel  Lamp  Shade. 

I  submit  herewith  a  description  for  using 
old  phonograph  records  in  constructing  a 
beautiful  electric  lamp  shade.  The  bracket 
supports  were  made  out  of  galvanized 
iron  wire  in  the  fallowing  manner: 

First  meas'--e  tLe  radius  of  a  record  to 
be  used,  dgume  this,  length,  then  find  the 
distance  wanted  between  opposite  records 
at  the  top.  Add  these  dimensions  together 
and  add  1"  for  making  loops  at  ends  of 
wire. 

Now  cut  two  wires,  each  being  the  total 
length  just  measured,  and  bend  as  shown 
in  diagram.  When  this  is  completed  they 
are  then  placed  to  cross  each  other  at 
centers  and  fastened  with  thin  wire  so  as 
always  to  remain  at  right  angles  to  each 
other.  Now  obtain  four  small  store  bolts 
about  y&"  xy2"  and  bolt  on  phonograpn 
records,  one  to  each  of  the  four  loops  on 
the  wire  supports.  Then  get  a  shade  sup- 
port which  can  be  placed  over  the  electric 
bulb,  fasten  it  centrally  on  the  bracket  and 
the  shade  is  completed. 

Contributed  by  Jacob  Keener,  3145  West 
54th  Street,  Chicago,  111. 

SECOND  HONORABLE  MENTION. 
Tool  or  Bricabrac  Stand. 

The  photo  herewith  shows  how  to  build 
a  useful  tool  or  bric-a-brac  stand,  of  service 
in  every  shop  or  parlor,  respectively. 

To  make  this  stand  you  should  collect 
(it  sounds  much  better  than  swipe)  a  num- 
ber of  records,  seven  spools  3"  long,  one 
spool  lyi"  long,  two  pieces  of  wood  1GJ/2  x 
\Va"  x  i/2" ,  and  one  long  rod  that  is  to  pass 
thru  the  holes  in  the  spools  and  records 
with  a  nut  on  top  to  tighten  them.  Then 
take  the  two  pieces  of  wood  and  cut  out  a 
piece  from  the  side  and  about  1"  from 
the  ends.  In  the  center  of  one  of  these 
pieces  cut  a  piece  -Hs"  deep.  Cut  out  a 
piece  Y%  deep  from  the  bottom  in  the 
other  piece.  Then  put  these  pieces  to- 
gether. Drill  a  hole  V^"  in  diameter  thru 
these  pieces  so  the  rod  can  pass  thru.  The 
next  thing  to  do  is  to  take  the  rod,  pass 
it  thru  the  base,  put  on  the  small  spool, 
then  a  record,  then  a  spool,  etc.,  until  they 
have  rsached  the  top  of  the  rod.  Put  the 
nut  on  and  tighten  it.  Many  variations  of 
this  design  will  suggest  themselves.  The 
stand  may,  for  instance,  be  composed  of 
gradually  decreasing  sizes  of  records. 
Then  again,  it  is  well  to  drill  holes  in  the 
records  to  fit  syme  of  the  tools,  especially 
those  that  tend  to  roll  off  easily.  This 
makes  a  nice  stand  for  small  articles. 

Contributed  by  George  Kostka,  2347  S. 
Ridgeway  Avenue,  Chicago,  111. 

THIRD  HONORABLE  MENTION. 
Tesla  Turbine. 

Below  is  my  idea  for  the  "Old  Phono- 
graph  Record"   Competition.     This  Tesla 
(Continued  on  page  697) 
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ARNELLE!  and  have  all  on 

and  taken  here  s.  Bordinage." 

The  clipping  scissors  ran  swiftly 
up  the  margin  of  the  daily  news- 
paper and  neatly  cut  the  foregoing 
from  its  personal  column.  With  a  little 
nurmur  of  satisfaction,  such  as  a  naturalist 
might  give  upon  the  capture  of  a  new  and 
nteresting  specimen,  Paul  Stevenson  viewed 
he  latest  addition  to  his  collection.  Paul 
■Stevenson  was  a  hobbyist.  Owing  to  for- 
mer experience  in  the  U.  S.  Secret  Service, 
ae  was  more  or  less  adept  in  the  solution 
>f  codes,  and  gathered  material  for  this 
)astime  from  the  personal  advertisements 
in  newspapers.  These  deciphered  excerpts 
.ormed  a  collection  of  human  and  unique 
titerest.    His  other  hobby,  possibly  more 


fifth       By  J0EM  WHITE 

discern  its  actual  meaning  by  a  definite 
number  of  words  above  or  below  those  of 
the  code,  or  in  possible  alternation.  Having 
vainly  endeavored  to  do  this  with  several 
universal  editions  of  dictionaries,  he  finally 
considered  the  possibility  of  the  message — 
for  such  he  assumed  it  to  be — being  void 
of  code  and  understandable  only  to  one 
cognizant  of  its  reference.  However,  he 
decided  that  its  very  lack  of  unity  and  co- 
herence proclaimed  that  this  was  not  the 
case,  and  that  the  message  was  really  con- 
veyed in  a  very  subtle  code  at  present  im- 
pervious to  his  attempts  to  decipher. 

That  evening,  after  another  futile  en- 
deavor at  solution,  he  diverted  to  his  other 


"  and  have  all  on  fifth  and  taken 

here  s.  Bordinage." 

It  was  identical  with  that  of  the  "per- 
sonal." 

As  he  was  puzzling  over  this  startling 
coincidence,  the  possible  answer,  calling 
"Bordinage"  broke  in  upon  him. 

"Damn  fool,"  it  read,  "that's  the  same 
thing.    Wait  now." 

There  was  silence,  then  Arlington  dashed 
out  the  time  and  Stevenson  threw  down 
his  headset  in  the  midst  of  the  weather 
report. 

The  first  was  the  sending  of  an  expert, 
and  from  the  sound  he  judged  it  to  be  that 
of  a  professional  station,  while  the  reply 
was  more  slow  and  amateurish  and  possest 
the  coarseness  of  other  than  a  quenched  gap 


-Then  Back  Crashed 
>he  'O.  K.*  in  the 
High-Pitched  Tone  of 
the  Q —  Station.  The 
Operator  at  Q —  and 
Bordinage  Were  the 
-Same!  The  Light  from 
:he  Powerful  Nitrogen 
3  u  I  b  s  Flooded  the 
Transatlantic  Radio 
■Station  at  Q — .  One  of 
,he  Secret  Service 
Men  In  the  Outer  Of- 
ice  Replaced  the  Long 
Distance  'Phone.  The 
Radio  Operator  Moved 
Nervously,  as  for  the 
-Ifth  Time  He  Had 
fried  to  Call  the  Un- 
•esponslve  'Larnelle.' 
Peeling  a  Hand  on  His 
Shoulder,  He  Whirled 
iVbout,  and  Faced  —  a 
Representative  of  the 
Canadian  Secret  Serv. 
Ice." 


practical,  was  that  of  Radio  telegraphy,  and 
his  he  had  profitably  turned  to  the  benefit 
>f  the  government  when  his  fine  six-foot 
)hysiq..e  gained  him  easy  admittance  to  the 
lavy  as  a  Radio-man.  During  the  war  he 
lad  been  injured  in  U-boat  patrol,  and,  tho 
out  slightly,  he  had  been  forced  to  abandon 
his  work  with  the  navy.  Upon  complete 
recuperation  he  hoped  to  continue  in  his 
former  capacity  as  detective  for  the  nation. 

As  he  fingered  the  "personal"  it  ap- 
peared to  offer  no  formidable  obstacle  to 
decodation.  Opening  an  album,  which  he 
had  removed  from  the  polished  oak  shelf 
jver  his  desk,  he  disclosed  any  number  of 
jersonals  ranged  alphabetically,  in  regard 
:o  the  recipient,  while  on  the  opposite  page 
jnder  corresponding  names  were  their  de- 
lphering. 

Stevenson's  careful  perusal  assured  him 
:hat  he  was  the  possessor  of  no  other  ad- 
vertisement directed  to  a  "Larnelle"  by 
vhich  to  be  guided  in  his  solution  of  the 
jresent  excerpt. 

Replacing  the  volume  he  applied  various 
nethods  to  the  solving  of  the  cipher.  He 
attempted  the  solution  by  the  assumption 
chat  each  word  was  an  individual  letter, 
chen  rearranging  the  order  of  the  words 
ind  the  letters  themselves.  As  a  last  re- 
sort he  applied  the  dictionary,  hoping  to 


hobby  in  despair.  At  one  extremity  of  his 
study  his  instruments  were  arranged  in 
panel  formation,  the  majority  of  them  hid- 
den within  a  highly  veneered  oak  cabinet. 
On  a  desk,  adjoining  the  instrument  table, 
reposed  magazines  relating  to  radio  work, 
many  containing  articles  f  his  own,  deal- 
ing comprehensibly  with  the  subject. 

The  night  was  damp  and  the  ether  seeth- 
ing with  the  invisible  pulsations.  Orders  and 
conversation  raced  back  and  forth  between 
the  battleships  in  the  lower  Hudson.  One  of 
the  men-o'-war  was  experimenting  with 
wireless  telephony  and  the  Marseillaise 
chimed  with  bell-like  clearness  in  his  tele- 
phone headset.  The  Br<_  jklyn  Navy  Yard 
roared  in  with  a  running  jargon,  and  Ste- 
venson, in  attempting  to  copy  it,  realized 
that  it  was  code.  Disgusted  with  code,  he 
tuned  them  out  instantly. 

He  noted  the  time — nine-forty-five — and 
threw  on  more  meterage  with  the  intention 
of  receiving  the  time  signals  within  the 
next  quarter  hour. 

Suddenly  the  clear,  quenched  note  of  a 
high-powered  station  other  than  Arlington 
reached  his  ear.  Stevenson's  face  depicted 
his  astonishment  as  the  air  screeched  out 
the  uncommon  name  of  "Larnelle."  He 
quicklv  and  with  increasing  surprise,  pen- 
ciled down  the  remainder  of  the  message: 


Replacing  the  receivers  he  listened  on 
the  same  wave  length  for  a  possible  solu- 
tion to  the  enigma.  However,  the  ether 
was  still  as  the  grave  in  regard  to  the  call 
of  "Larnelle"  or  "Bordinage."  Again  scan- 
ning the  response,  it  dawned  on  him  that 
the  wrong  communication  had  apparently 
been  transmitted,  and  that  the  first  operator 
was  to  wait,  probably  until  the  morrow, 
before  rectifying  his  mistake  and  sending, 
as  Stevenson  thought,  the  correct  key  to 
the  cipher. 

The  next  evening  with  little  excitement 
the  ex-secret  service  man  adjusted  his  in- 
struments to  two-thousand,  five-hundred 
meters,  the  Arlington  wave  length.  It  was 
not  until  the  evening  was  well  over  and 
the  hour  was  close  at  hand  for  the  time 
sianals,  that  his  vigilance  was  rewarded 
The  high-nowered  station  screeched  in  his 
ears : 

.-  .-.  -.  .  .  .  Larnelle 

Larnelle,  Bordinage." 

Stevenson  listened  with  unnecessary 
tenseness  for  the  signals  rushed  in  with 
the  tone  and  loudness  which  marks  only  the 
professional  of  great  range: 

"...watkins  short  delivery  send  four  the 
danger  directions  up  s." 

(Continued  on  page  712) 
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Perpetual  Mottioim 
cluemes  Worfi? 


IT  usually  requires  but  the  most  ele- 
mentary knowledge  of  physics  to  de- 
tect the  fatally  weak  point  in  most 
"perpetual  motion"  devices.  In  the 
three  schemes  illustrated  in  the  accom- 
panying illustrations,  however,  the  inherent 
defects  are  rather  hidden,  and  the  writer 


A  Proposed  Hydrostatic  Perpetual  Motion 
Machine  Which  Would  Appear  to  Offer  Sev- 
eral Advantages  Over  Simpler  Types.  The 
Expansive  Rubber  Chambers  Have  Weights 
Fitted  to  Them,  Which  Weights  Cause  These 
Chambers  to  Collapse  as  They  Descend  Down 
Through  the  Water  on  One  Side  of  the  Belt; 
While  as  They  Start  to  Ascend  on  the  up 
Side  of  the  Belt,  the  Chambers  Open  up  and 
Present  a  Considerable  Amount  of  Buoyancy. 
Imagine  What  a  Tremendous  Amount  of 
Buoyancy  a  Series  of  These  Air  Chambers 
Will  Give!  It  Looks  Like  Free  Power,  Sure 
Enough!!— But  Will  It  Work?  Think  It  Over! 

has  known  not  a  few  practical  mechanics 
and  electricians  who  have  been  led  astray 
by  them.  As  the  youthful  and  enthusiastic 
inventor  will  find  it  instructive  to  uncover 
the  underlying  errors,  we  will  not  expose 
them  here,  but  will  confine  our  remarks  to 
a  brief  description  and  incidentally  point 
out  why  they  "ought"  to  operate. 

SCHEME  I. 

In  the  first  one,  Fig.  1,  a  large  pulley  is 
placed  at  the  top  and  another  at  the  bot- 
tom of  a  deep  vertical  tank  of  water.  On 
these  pullies  a  belt  is  placed,  and  at  regular 
intervals  along  this  belt  brackets  are  at- 
tached. To  each  bracket  a  guide  rod  is 
secured,  and  along  this  rod  a  heavy  circu- 
lar weight  is  arranged  to  slide.  The  weight 
and  the  bracket  are  connected  by  a  suitable 
length  of  soft  rubb  r  tube  of  large  diam- 
eter. The  bracket,  weight  and  tube,  when 
all  assembled,  constitute  an  airtight  pocket 
or  cylinder,  as  illustrated  in  the  detail 
sketch,  Fig.  1-A. 

It  will  now  be  evident  that  the  weight 
will  tend  to  distrnd  the  pockets  on  the  left- 
hand  half  of  the  belt  and  to  compress  them 
on  the  right-hand  half,  as  the  weights_  in 
the  latter  position  are  on  top.  Tmaeine. 
then,  the  enormous  buovant  effect  of  _  all 
the  submerged  air  pockets  on  the  left  side, 


By  JJOMH  Bo  ADAMS 

and  it  will  readily  be  seen  that  this  side  of 
the  belt  will  have  a  very  strong  upward 
pull.  As  each  pocket  comes  up  out  of  the 
water  and  starts  to  descend  on  the  right 
side,  it  will  collapse,  and  the  whole  series 
of  collapsed  pockets  on  that  side  will  pre- 
sent just  so  much  dead  weight,  which  will 
accordingly  add  to  the  turning  effect  on 
the  pullies.  Most  perpetual  motion  ma- 
chines depend  on  one  force  being  stronger 
than  another,  but  the  fundamental  principle 
here  employed  has  the  distinct  advantage 
of  having  all  the  forces  involved  act  in  the 
same  direction. 

SCHEME  II. 

In  scheme  number  2,  Fig.  2,  the  water 
is  contained  in  a  vertical  stand-pipe,  and, 
by  providing  one  several  hundred  feet  high 
and  attaching  it  to  the  back  of  a  skvscraper, 
it  will  be  apparent  that  enormous  power 


$10.00  CASH  PRIZE  FOR  THE  BEST 
ANSWER. 

What  is  your  opinion  as  to  why  the 
three  proposed  "perpetual  motion"  machine 
schemes  here  described  and  illustrated  will 
not  work?  Here  are  the  rules  by  which  to 
write  your  answer  to  this  problem: 

Typewritten  replies  preferred,  or  else 
hand-written  letters  in  ink,  but  not  in  pen- 
cil. Try  to  make  your  reply  as  short  as 
possible  —  about  750  to  200  words  should 
cover  it  easily.  As  thousands  of  replies 
will  be  received,  this  will  greatly  expedite 
the  work  of  examining  all  the  answers 
which  come  to  hand.  No  mathematics  are 
required  or  desired  in  explaining  the  fal- 
lacy of  the  machines  here  illustrated.  The 
answers  received  will  be  past  upon  by  a 
board  of  experts,  including  the  following: 

Mr.  John  J.  Furia,  A.B.,  M.A.;  Mr.  H. 
Gemsback ,  editor,  and  Mr.  H.  W.  Secor, 
associate  editor.  This  contest  will  close 
January  15. 

Address  all  letters  to  "Perpetual  Motion 
Contest." 


may  be  generated  as  long  as  the  force  of 
gravity  remains  on  the  job. 

At  the  top  and  bottom  of  the  stand-pipe 
are  two  large  sprocket  wheels,  and  around 
these  is  operated  a  continuous  belt  com- 
posed of  light,  hollow  copper  balls  con- 
nected  with   suitable   links.     These  balls 


Triangular 
"""groove 
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Fig.  3 


A  Magnetic  Pendulum  Arranged  in  the  Man- 
ner Shown,  so  That  a  Suspended  Magnet 
Reacts  in  a  Field  Created  by  Three  Horse- 
shoe Magnets.  The  Lower  End  of  the  Sus- 
pended Magnet  Runs  in  a  Triangular  Groove, 
as  Shown.  Apparently,  the  Pendulum  Magnet 
Should  Keep  on  Rotating  Around  the  Groove, 
and  in  the  Direction  of  the  Arrows  Perpet- 
ually!   Is  It  So? 


enter  the  stand-pipe  thru  a  tube  placed  in 
the  bottom,  the  accuracy  of  fitting  being 
such  that  no  appreciable  leakage  will  occur 
If  the  reader  will  now  suppose  our  illustra- 
tion extended  in  a  vertical  direction  several 
feet,  and  will  form  a  mental  picture  of  the 
string  of  several  hundred  submerged  air 
pockets,  the  tremendous  upward  pull  will 
be  appreciated.  For  every  ball  that  passes 
out  of  the  water  at  the  top,  another  will 
take  its  place  at  the  bottom,  so  that  the 
motion  will  necessarily  go  on  perpetually. 
If  one  should  feel  alarmed  lest  the  motion 
become  too  rapid  and  violent  at  light  load. 


Another  Water  Power  Perpetual  Motion  Idea 
Which  Is  Out  of  the  Ordinary  Class.  This 
Promising  Design  of  "Everlasting  Motion" 
Machine  Utilizes  a  Series  of  Hollow  Balls 
Mounted  on  a  Continuous  Belt.  Gravity 
Helps  the  Downward  Motion  of  the  Balls  on 
the  Right  Side,  While  as  Soon  as  They  Enter 
the  Water  Chamber  at  the  Left,  There  Is 
Realized  a  Considerable  Amount  of  Buoyancy 
Created  by  the  Long  Series  of  Hollow  Balls 
Which  Are  Pushed  Upward  by  the  Water. 
Again  We  Say,  "Think  It  Over."  You  May 
Win  a  TEN  DOLLAR  Prize! 

there  would  be  no  objection  to  providing  a 
governor! 

SCHEME  III. 

In  scheme  number  three,  shown  at  Fig.  3. 
permanent  magnets  are  employed  in  a  hori- 
zontal position  in  the  manner  illustrated.  A 
long  slender  bar  magnet  is  suspended  from 
above  on  a  swivel  in  such  a  way  that  the 
lower  end — the  North  pole — can  move 
freely  about  in  the  same  plane  as  the  three 
horseshoe  magnets.  A  triangular  groove 
is  provided  so  that  the  free  North  pole 
can  only  move  along  its  three  sides. 

First,  consider  only  the  upper  left-hand 
of  the  three  magnets,  and  start  with  the 
free  North  pole  at  the  point  "a."  It  will 
be  evident  now  that  the  North  pole  will 
tend  to  move  in  the  direction  indicated  by 
the  arrow,  because  there  is  no  point  along 
that  side  l  the  triangle  which  is  not  nearer 
to  the  North  pole  of  the  horseshoe  magnet 
than  to  its  South  pole,  in  consequence  of 
which  repulsion  will  prevail  over  attrac- 
tion. When  the  point  "c"  is  reached  (still 
forgetting  th  two  other  magnets)  the  mo- 
tion will  tend  to  continue  in  the  direction 
of  the  arro  because  .notion  in  that  direc- 
tion tends  to  move  the  free  North  pole 
further  from  the  North  pole  of  the  horse- 
shoe magnet  and  slightly  nearer  to  its 
South  pole.  True  enough,  there  will  not 
(Continued  on  page  712) 
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IT  is  a  fact,  well  known  to  all  of  us, 
that  no  form  of  life  could  exist  upon 
our  planet  earth  for  the  briefest  in- 
terval of  time  if  the  light  and  heat- 
giving  rays  of  the  sun  were  suddenly 
withdrawn. 

Yet  an  equally  vital  factor  in  the  main- 
tenance of  terrestrial  life  is  the  earth's  at- 
mosphere. Were  the  thin  veil  of  gases 
that  envelopes  our  planet  to  drift  away  into 
interplanetary  space,  all  life  upon  earth 
would  cease  as  suddenly  and  as  effectively 
as  if  the  rays  of  the  sun  were  to  fail  us. 


SSABEL  Mo  ILEWS: 

Of  the  U.  S.  Naval  Observatory 


assuming  that  the  limits  of  the  atmosphere 
are  practically  reached  at  one  hundred 
miles  above  sea  level. 

As  we  rise  above  the  surface  of  the 
earth,  the  density  and  pressure  of  the 
atmosphere  decrease  with  great  rapidity. 
At  sea  level,  the  pressure  of  the  earth's 
atmosphere  is  about  fifteen  pounds  upon 
every    square    inch    of   the    surface.  At 


CHART  OF  ATMOSPHERE 
SHOWING  HEIGHTS  INDICATED 
BY  VARIED  PHENOMENA  SUCH 
AS  AURORAE. METEORIC  FLIGHTS 
AND  TWILIGHT 


VERY  RARE  UPPER  ATMOSPHERE  IOOT0500MI 
LIMIT  OF  UPPER  STREAMERS  OF  AURORAE 


100  MILES-PRACTICAL  LIMIT  OF  EARTHS  ATMOSPHERE 
DENSITY  OF  SURFACE  DENSITY 


i 

III 

1 
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FLIGHTS  OF  METEORS 
RETARDED  BETWEEN  50 
ANDIOOMI.  OF  SURFACE 


50  MILES -(LIMIT OF  TWILIGHT  EFFECT 

■mm 
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METEORS  USUALLY  DISAPPEAR 
WITHIN  30  0R40MILES  OFTHE 
EARTH  CONSUMED  BY  FRICTION 
WITH  THE  ATMOSPHERE 


COMPOSITION  CF  AIR  IN  THIS  BELT 
NITROGEN, OXYGEN,  RARE  GASES- 
(SUCH  AS  ARGON, NEON, XEON, HEL- 
IUM.KRYPTON)  ID  SMALL  QUANTI- 
TIES, ALSO  DUST  PARTICLES  AND 
IMPURITIES  IN  V£RY  SMALL  AMOUNTS 
HO  WATER  VAPOR  OR  CARBON  DIOXIDE 


7  MILES*  Wa  OF  ENTIRE  ATMOSPHERE  BELOW  THIS  LINE)(  i  •  i 
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(surface:  of  the.  ear-ThT 


This  Illustration  Vividly  Depicts  How  Thin  Our  Earth's  Atmosphere  Really  Is.  Note  That 
Three-Quarters  of  the  Entire  Atmosphere  Is  Only  7  Miles  Above  the  Earth.  Even  at  This 
Moderate  Height  It  Is  Impossible  for  Man  to  Live,  Unless  He  Brings  His  Own  Air  with  Him. 


If  we  should  take  for  a  model  of  the 
earth  a  ball,  two  feet  in  diameter,  the 
highest  mountain  on  the  earth  (Mt.  Ever- 
est, 5 J/2  miles  high)  would  be  no  more  than 
a  grain  of  sand  on  its  surface,  since  on  this 
scale  one-fiftieth  of  an  inch  represents  six 
and  two-thirds  miles. 

The  extent  of  the  earth's  atmosphere  on 
the  same  scale  would  be  represented  by  an 
outer  shell  about  one-third  of  an  inch  wide, 


an  elevation  of  only  three  miles  it  has  de- 
creased to  such  an  extent  that  the  average 
human  being  would  find  it  impossible  to 
live  and  breathe  at  this  heighth  for  any 
length  of  time,  soon  becoming  violently  ill 
from  "mountain  sickness"  as  a  result  of 
the  reduced  pressure  to  which  the  human 
system  cannot  suddenly  adapt  itself. 

Aviators  who  fly  high  above  the  surface 
of  the  earth  are  also  apt  to  be  overcome 


by  the  effects  of  this  reduced  atmosphenc 
pressure.  So  earth-bound  is  man  even  ir 
his  aerial  flights  that  very  moderate  at- 
mospheric heights  are  as  inaccessible  tc 
him  as  the  moon  and  the  summit  of  Mt 
Everest,  represented  by  a  grain  of  sane 
on  our  two-foot  model  of  the  earth,  lies 
beyond  the  reach  of  man  and  could  not 
be  capped  by  him  in  his  flights  thru  the  air 

It  can  be  shown,  in  accord  with  the  law 
that  governs  the  decrease  in  density  of  the 
air  with  altitude,  that  one-half  of  the 
earth'  atmosphere  lies  within  three  and  one- 
half  miles  of  the  surface,  one-half  of  the 
remaining  atmosphere  within  the  next  three 
and  one-half  miles,  and  so  on  until  the  at- 
mosphere becomes  so  rare  that  this  law  no 
longer  applies. 

Three-fourths  of  all  the  earth's  atmos- 
sphere,  therefore,  lies  within  seven  miles  of 
its  surface. 

It  is  an  interesting  result  of  this  rapidly 
decreasing  density  that  celestial  objects 
shine  most  brightly  when  they  are  overhead 
for  their  rays  then  strike  the  earth's  sur- 
face more  vertically,  and,  therefore,  have  a 
much  she  .er  path  to  travel  thru  the  lower 
densest  layers  of  the  atmosphere  than  when 
the  object  lies  close  to  the  horizon.  (See 
Fig.  1.)  We  are  all  aware  of  the  fact 
that  there  are  always  more  stars  visible 
overhead  than  at  low  altitudes,  the  light 
of  the  fainter  stars  being  blotted  out  by 
the  densest  lower  strata  lying  close  to  the 
horizon. 

No  reliable  observations  of  the  heavenly 
bodies  are  ever  made  "within  ten  or  fifteen 
degrees  of  the  horizon,  and  whenever  star 
positions  of  great  accuracy  are  desired  the 
object  is  observed  at  the  highest  altitude 
possible.  This  is  owing  to  the  fact  that 
the  path  of  a  ray  of  light  is  changed  by- 
refraction  as  soon  as  it  enters  the  atmos- 
phere and  bent  more  and  more  toward  the 
vertical  as  it  penetrates  the  denser  layers 
Rays  from  objects  directly  overhead  or  in 
the  zenith  suffer  no  refraction,  for  they 
strike  the  earth  vertically,  but  the  nearer 
the  object  lies  to  the  horizon  the  more  are 
its  rays  refracted  by  the  atmosphere  and 
the  more  is  it  thrown  out  of  its  true  posi- 
tion.  (See  Fig.  1.) 

Refraction  at  the  horizon  amounts  to 
more  than  one-half  a  degree,  varying  with 
the  changing  temperature  and  density  of 
the  air,  and  decreasing  very  rapidly  with 
altitude  above  the  horizon. 

Since  the  .iameter  of  both  sun  and  moon 
about  equals  the  amount  of  refraction  at 
the  horizon,  it  follows  that  these  bodies 
appear  to  be  just  above  the  horizon  when 
in  reality  they  are  just  below. 

The  oval  shape  of  the  sun  or  moon  sc 
noticeable  at  the  time  of  rising  or  setting 
is  an  atmospheric  effect  that  is  due  en- 
tirely to  the  fact  that  the  amount  of  re- 
fraction increases  so  rapidly  in  the  imme- 
diate vicinity  of  the  horizon.  As  a  result 
the  lower  limb  of  the  sun  or  moon  is  raised 
more  than  the  upper  limb  and  the  vertical 
diameter  is  shortened  while  the  horizontal 
diameter  is  unaffected  and  the  disk,  there- 
fore, appears  oval. 

The  apparently  greatly  increased  size  of 
the  sun  or  moon  at  rising  or  setting  is  not 
generally  considered  an  atmospheric  effect, 
but  due  to  the  fact  that  we  then  uncon- 
sciously compare  them  with  nearby  terres- 
trial objects,  such  as  houses  and  trees;  but 
this  explanation  seems  hardly  satisfactory- 

At  the  earth's  surface  the  atmosphere, 
measured  by  volume,  contains  78  per  cent 
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sum's  apparent  westward  */^L. 

SPEED  TWICE  THE  NORMAL-*-  —  (  S"N  ) I 


EARTH  REVOLVING  EASTWARD  AJ-  f 
1017  MILES  PER  HOUR  // 


AVIATOR.  TRAVELING  EAST  WARP 
AT  1017  Ml  PER  HR.  WOULD  CLR 
CUMNAVI6ATE  THE  GLOBE  IN 
14  HR5. 


SUN  APPEARS  STATIONARY 
TO  AVIATOR   * 


EARTH  REVOLVING  EASTWARD      ,    /  , 

AT  1017  M'LES  PER  HOUR     '  ,    / / 


AVIATOR  FLYING'WESTWARD" 
AT  1017  ML  PER  HR.  WOULD 
CIRCUMNAVIGATE  THE  GLOBE 
IN  24  HRS^ALTHO  STAND- 
STILL IN  SPACE 


AIRSHIP  OUTSIDE  E3WTM?  ATMOSPHERE 
WOULD  REMAIN  OVER  GIVEN  SPOT  IF 

THE    VELOCITIES  OF  EARTH  AND 
AIRSHIP  COINCIDED 


INTERSTELLAR  AIRSHIP  10.000  Ml. 
FROM  EARTHS  PULL  WOULD 
MAKE  REVOLUTION  WITH 
RESPECT  TO  SUN 


nitrogen  and  21  per  cent  oxygen,  with  less 
than  1  per  co-it  argon  and  minute  quanti- 
ties of  helium,  krypton,  xeon,  neon  and 
other  rare  gases,  as  well  as  such  impurities 
as  soot,  ammonia,  etc.  It  contains,  in  ad- 
dition, water  vapor  and  carbon  dioxide. 
These  two  constituents  of  the  atmosphere 
represent  scarcely  3  per  cent  of  its  weight, 
but  they  are  absolutely  essential  to  all 
living  organisms  upon  our  planet. 


Fig.  2.  To  Show  How  the  Height  of  the  Earth's 
Atmosphere  is  Found  from  the  Duration  of 
Twilight.  An  Observer  at  P  for  Whom  the 
Sun  is  Just  Setting  at  S  is  Carried  by  the 
Earth's  Rotation  to  P1,  the  Last  Point  from 
Which  He  Can  See  the  Twilight  Effect  Pro- 
duced by  the  Sun's  Rays  Shining  on  the 
Earth's  Upper  Atmosphere  After  the  Sun 
Itself  Has  Disappeared  Below  the  Horizon. 
It  Has  Been  Found  as  a  Result  of  Many  Ob- 
servations That  the  Angle  PEP',  Thru  Which 
the  Observer  Passes  from  Sunset  to  the  End 
of  Twilight,  Is  About  18  Degrees  and  There- 
fore the  Angle  PEH,  Which  Is  Half  of  This 
Angle,  Is  9  Degrees.  Knowing  the  Vali'e  of 
the  Earth's  Radius  R  in  Miles,  It  is  Now  an 
Easy  Matter  to  Find  H,  the  Height  of  the 


It  is  the  tempering  effect  of  these  two 
compounds  in  the  atmosphere  that  protects 
us  from  the  great  extremes  of  heat  and 
cold  that  would  otherwise  exist  on  the  day 
and  night  side  of  our  planet. 

About  40  per  cent  of  the  sun's  rays  are 
reflected  away  into  space  by  the  earth's  at- 
mosphere. Of  the  remaining  60  per  cent, 
one-fifth  is  absorbed  by  water  vapor  sus- 
pended in  the  atmosphere  between  sea  level 
and  an  elevation  of  five  miles,  while  two- 
fifths  are  absorbed  by  clouds  lying  one  or 


two  miles  above  the  surface.  As  a  result, 
only  20  per  cent  of  the  rays  that  enter  the 
atmosphere  actually  arrive  at  the  surface 
of  the  earth.  These  estimates  are  the  re- 
sults of  measurements  of  the  solar  radia- 
tion made  at  sea  level  and  on  mountain 
heights. 

The  heat-rays  that  are  radiated  from  the 
earth's  surface  also  suffer  powerful  ab- 
sorption by  the  water  vapor  and  carbon 
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dioxide  in  the  atmosphere.  According  to 
estimates  made,  fully  half  the  radiations 
from  the  earth's  surface  are  absorbed  by 
clouds  and  three-fourths  of  the  remainder 
by  water  vapor  and  carbon  dioxide  in  the 
atmosphere,  so  that  barely  10  per  cent  of 
the  earth's  radiations  escape  directly  into 
space,  tho  by  continual  radiations  from  one 
place  to  another  within  the  atmosphere  the 
heat  gradually  seeks  higher  levels  and  tends 
to  escape. 


Were  it  not  for  this  blanketing  effect  due 
almost  entirely  to  the  water  vapor  and  car- 
bon dioxide  in  the  atmosphere,  preventing 
too  rapid  radiation  into  space,  as  well  as 
the  effect  of  the  atmospheiic  currents  which 
are  a  most  powerful  factor  in  equalizing 
the  extremes  of  temperature  all  over  the 
globe,  it  is  very  doubtful  whether  either 
animal  or  vegetable  life  would  be  found  to 
any  extent  upon  our  planet.  It  is  well 
iiiiiiiiiiitiiintiii  tiiiitt  iiiiiitjriiiMiiiiiiiiiiiiitiiittiiiitiitiiiiiiiiiiiiiitiiiriiiiiiitiJitriiitJiiiuuujfif  uituiiuturiuiHin 

Atmosphere  That  Produces  the  Twilight  Ef- 
fect. This  Comes  Out  Almost  Exactly  Fifty 
Miles.  Therefore  the  Earth's  Atmosphere 
Exists  to  a  Height  of  Fifty  Miles  in  Quanti- 
ties Sufficient  to  Produce  Twilight.  The  Du- 
ration of  Twilight  Depends  on  the  Angle  at 
Which  the  Ecliptic  or  Path  of  the  Sun  Cuts 
the  Horizon  and  Upon  the  Altitude  of  the 
Observer  Above  Sea  Level  as  Well  as  Upon 
the  Height  of  the  Atmosphere;  Therefore  It 
Varies  with  the  Time  of  Year  and  with  the 
Latitude  of  the  Obesrver.  It  Is  Shortest  at 
the  Equator,  Where  the  Ecliptic  Rises  Most 
Sharply  from  the  Horizon,  and  at  Hig'-  Ele- 
vations Where  the  Quantity  of  Air  Above 
the  Observer  Is  Less  in  Quantity  and 
Charged  with  Fewer  Impurities. 


known  that  there  are  much  greater  ex- 
tremes of  heat  and  cold  between  day  and 
night  on  the  mountain  peaks  than  in  the 
valleys,  owing  to  the  greater  rarity  of  the 
atmosphere  and  the  comparatively  small 
amounts  of  water  vapor  and  carbon  di- 
oxide. 

It  is  also  well  known  that  early  frosts 
will  not  occur  when  there  is  much  water 
vapor  in  the  air  or  when  clouds  are  plenti- 
ful. 

(Continued  on  page  691) 
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Fig.  1.  When  Rays  of 
Light  Pass  from  a  Ra- 
rer to  a  Denser  Medi- 
um, as  from  Interplan- 
etary Space  Into  the 
Earth's  Atmosphere, 
They  Suffer  Refrac- 
tion, That  is,  They  Are 
Bent  Out  of  Their 
Course  in  the  Direc- 
tion of  the  Vertical. 
Since  the  Atmosphere 
Increases  in  Density 
Toward  the  Earth's 
Surface,  the  Rays  Are 
Bent  More  and  More 
from  Their  Course  the 
Further  They  Pene- 
trate Into  the  Atmos- 
phere. The  Light 
from  a  Star  S  in  the 
Zenith  Suffers  No  Re- 
fraction Because  Its 
Rays  Strike  the  At- 
mosphere Vertically  at 
O,  But  the  Light  from 
a  Star  S'  Striking  the 
Atmosphere  Obliquely 
at  O'  Is  Bent  More  and 
More  from  Its  Course 
as  It  Passes  on  Thru 
the  Atmosphere.  The 
Observer  at  P  Sees  the 
Stsr  S'  Not  in  Its  True 
Direction  PCS'.  But 
in  tr.e  Direction  of  the 
Rays  at  the  Time 
They    Enter   His  Eye, 
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That  Is,  in  the  Direc- 
tion PC'S".  The  Ef- 
feet  of  Refraction  Is  to 
Displace  the  Star  from 
Its  True  Position  and 
to  Increase  Its  Altitude 
Above  the  Horizon. 
Refraction  Is  Greatest 
for  Stars  at  the  Hori- 
zon, for  the  Length  of 
the  Path  Thru  the  At- 
mosphere Incre  a  s  e  s 
Toward  the  Horizon. 
The  Line  0"P  Is  Long- 
er Than  OP  and  It 
Passes  for  a  Greater 
Distance  Thru  the 
Dense  Lower  Layers  of 
the  Atmosphere,  Where 
It  is  Most  Bent  from  Its 
Course.  Also  Stars 
Shine  Most  Brightly 
When  They  Are  Over- 
head. The  Path  of 
Their  Rays  Thru  the 
Atmosphere  Is  Then 
Shortest  and  They  Are 
Scattered  and  Ab- 
sorbed Less  by  the 
Atm  o  s  p  h  e  r  e.  The 
Twinkling  of  Stars 
Which  Is  Due  to  the 
Unste  a  d  i  n  e  s  s  and 
Changing  Density  of 
the  Atmosphere  Is 
Also  Greatest  Near 
the  Horizon. 
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VARIABLE  CARBON  RESISTANCE 
FOR  BATTERY  CHARGING. 

It  is  often  desirable  and  necessary  to 
give  a  long  low  rate  reforming  charge  to 
ignition  and  other  storage  batteries. 

Small  batteries  for  motorcycles,  mine  lan- 
terns, time  clocks,  etc.,  require  a  low  am- 
oere  charging  rate  because  of  their  low 


A  New  Variable  Resistance  for  Battery 
Charging  Composed  of  High  Resistance  Car- 
bon Rods  Connected  in  Series.  The  resist- 
ance Is  Adjusted  by  Moving  a  Slider  Along 
the  Carbon  Rods. 

ampere-hour  capacity.  In  the  laboratory 
where  there  are  a  great  variety  of  uses 
for  a  variable  current  in  experimental  and 
research  work  this  form  of  variable  re- 
sistance proves  very  useful,  and,  in  fact, 
indispensable. 

When  connected  in  the  charging  circuit 
between  the  rectifier  and  the  storage  bat- 
tery, this  rheostat  will  give  any  ampere 
charging  rate  between  a  very  low  rate  and 
the  maximum  current  output  of  the  recti- 
fier by  simply  moving  the  spring  clip  along 
the  carbon  rods. 

This  resistance  is  non-corrosive  and  in- 
fusible ;  cannot  melt,  disintegrate  or  break 
from  overload  or  continuous  service,  claim 
the  makers. 

It  is  constructed  of  special  high  resistance 
carbon  rods.    It  weighs  about  5  pounds. 


A  TOOL  FOR  REGROOVING 
PISTONS. 

Fitting  of  piston  rings  properly  requires 
that  the  grooves  into  which  they  fit  be  true. 
The  new  regrooving  tool  here  illustrated 
makes  possible  the  easy  truing  of  the 
grooves.  The  device  is  wired  to  the  piston 
and  turned  around  so  that  the  cutter  re- 
moves the  high  spots. 


New 


A  NEW  BATTERY  CHARGING 
RECTIFIER. 

Since  the  demand  of  low  voltage  storage 
batteries  for  lighting  and  starting  has  be- 
come so  universal  there  is  an  ever 
growing  need  for  a  device  to  keep 
these  batteries  fully  charged,  and 
especially  a  low-priced,  efficient 
A.C.  and  D.C.  rectifier.  The  recti- 
fier here  illustrated  is  very  simple 
as  well  as  inexpensive.  They  are 
practically  automatic,  requiring_  lit- 
tle or  no  attention  whatever  since 
they  operate  from  110-volt  alter- 
nating current,  which  makes  them 
very  convenient  to  use,  as  they  are 
portable  and  can  be  operated  from 
any  convenient  lamp  socket,  each 
machine  being  equipt  with  a  cord 
and  screw  plug,  which  can  be  rea'd- 
ily  attached  to  any  lamp  socket. 

A  transformer  is  assembled  to 
each  and  every  machine  which  steps 
down  the  110  volts  to  a  proper  low 
voltage.  This  is  done  by  means  of  two 
separate  windings  on  the  transformer,  each 
winding  being  well  insulated,  making  it 
entirely  safe  and  independent  of  the  other. 
A  permanent  magnet  of  the  high-grade 
magnet  steel  is  fastened  to  the  slate  base 
opposite  the  armature,  which  causes  the 
armature  to  vibrate  at  the  same  frequency 
as  that  of  the  al- 
ternating or  line 
current.  To  one 
end  of  the  arma- 
ture is  attached 
a  platinum  point, 
which  makes 
contact  with  an- 
other point  of 
the  same  mate- 
rial, mounted  on 
an  adjustable 
contact  screw.  It 
is  automatic  in 
its  action,  being 
self  -  starting. 
When  the  current  starts  up  again  the  recti- 
fier starts  up. 


nuts  or  pipes  that  may  be  wished  to 
be  clamped  in  the  jaw.  All  that  has  to  be 
done  to  operate  it  is  to  open  the  jaws,  place 
the  hook  jaw  on  a  nut  or  pipe  or  any  other 
object  wishing  to  be  clamped  in  the  jaws„ 


Plfer- Wrenches    for    Autoists.     Fits  Round, 
Square  and  Hexagon  Shapes. 

then  simply  grip  the  handle,  which  will 
cause  the  jaws  to  adjust  themselves  rap- 
idly to  objects  of  various  sizes. 

Referring  to  Fig.  5,  the  jaws  are  shown- 
nearly  closed  and  gripping  a  small  size  pipe. 
Note  that  the  jaws  are  parallel  the  same  as 
they  are  in  Fig.  4,  gripping  a  medium  size 
nut  On  this  style  of  a  plier,  length  8 
inches,  it  will  take  in  as  large  as  a  three- 
quarter-inch  pipe  and  has  a  parallel  jaw 
opening  that  will  take  in  any  flat  object 
such  as  a  nut ;  the  flat  parallel  opening  be- 
ing three-quarters  of  an  inch. 


A   Simple    Design  of 
Battery  Charging 
Rectifier. 


Ever  Have  to  Regroove  Your  Piston  When 
Fitting  New  Piston  Rings?  A  Mean  Job,  Isn't 
it?  Well,  Here's  a  New  Tool  that  Does  the 
Work  in  a  Jiffy.  It  Cleans  Out  and  Trues 
Up  the   Piston   Grooves  Accurately. 


NEW  PLIER-WRENCHES  OF 
CLEVER  DESIGN. 

A  Chicago  inventor  brings  out  two  new 
ideas  in  Plier-Wrenches  that  will  fill  the 
long-felt  want  in  any  mechanic's  tool  kit. 
These  wrenches  are  quick -acting,  self- 
adjusting,  always  taking  a  firm  grip  on  any 
object  that  may  be  clamped  in  the  jaws. 

The  main  features  that  Mr.  Allan,  their 
inventor,  claims  for  these  wrenches  are: 
that  they  are  self-adjusting,  and  that  the 
jaws  are  always  parallel  when  clamping 
objects  of  various  sizes,  or  when  the  jaws 
are  closed  or  wide  open. 

It  does  not  matter  whether  the  jaws  are 
closed  or  wide  open  or  clamping  nuts,  pipes 
or  objects  of  various  sizes,  the  grip  of  the 
handle  is  always  the  same. 

Referring  to  the  above  cuts,  in  Fig.  1 
the  jaws  are  shown  clamping  on  a  medium 
size  nut,  while  in  Fig.  2  the  jaws  are  seen 
clamping  on  a  large  size  nut,  and  the  jaws 
nearly  open.  If  you  will  carefully  notice, 
you  will  observe  that  the  handles  are  in 
about  the  same  position,  irrespective  of  the 
jaw  opening. 

Fig.  3  shows  a  pipe  jaw  that  is  inter- 
changeable with  the  regular  jaw  used  for 
nuts,  which  comes  in  handy  for  loosening 
nuts  that  have  had  the  corners  all  rounded 
off.  It  also  shows  that  this  can  he  used  as 
a  pipe  wrench. 

Referring  to  Fig.  4  you  will  observe  this 
form  of  a  plier  gripping  a  medium  size 
nut.  Note  that  the  jaws  are  parallel,  and 
that  the  position  of  the  handles  do  not  lose 
their  grip.  This  plier-wrench  has  no  ad- 
justments. It  is  absolutely  automatic  and 
self-adjusting  to  any  size  object,  such  as 


IMPROVED  STORAGE  BATTERY 
HYDROMETER. 

You  can  easily  test  3  our  battery  and  know 
that  it  is  receiving  proper  care  by  using 
this  improved  hydrometer,  which  contains 
the  following  special  features : 

The  rubber  collars  at  each  end  of  hy- 
drometer protect  it  from  striking  and 
breaking,  if  accidentally  dropt.  The  square 
collar  at  bottom  prevents  rolling  off. 

The  float  is  always  in  plain  view.  There 
is  no  plug  in  bottom  to  drop  out,  spilling 
the  acid  and  breaking  the  float.  All  rub- 
ber fittings  are 
made  of  special 
high-grade  stock. 
The  graduations 
on  scale  are  guar- 
anteed accurate. 

This  hydrometer 
consists  of  the 
standard!  hydrome- 
ter described 
above  fitted  in  a 
glass  jar.  This  jar 
is  to  be  filled  with 
distilled  water  or 
pure  rain  water, 
making  a  safe  and 
handy  receptacle 
for  both  the  water 
and  hydrometer. 
The  large  rubber 
collar  on  hydrome- 
ter fits  the  top  of 
jar,  making  it  dust 
and  evaporation 
proof.  After  test- 
ing the  battery  the 
hydrometer  is 
placed  back  in  the 
water  and  acid  is 
rinsed  off. 

Instructions  for 
testing  the  battery 
and  for  its  proper 
care   during  both 

winter  and  sum-  An  Improved  Storage 
mer  are  printed  on  Battery  Hydrometer 
A,      .  .   f  for    Testing  Ignition 

the  label.  Cells. 
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An  Ordinary   Water  Jet   Such   as  Produced 
When  Siphoning  Out  Water  from  a  Recep- 
tacle at  a  Higher  Level.    Not  Electrified. 

SEVERAL    very    interesting  experi- 
ments can  be  performed  with  the  or- 
dinary water  jet.    Among  the  best 
known  are  the  electrified  water  jet, 
the  illuminated  water  jet,  and  the 
Bernoulli  air  jet,  each  demon- 
strating a  fundamental  principle 
in  physics. 

The  electrified  water  jet  illus- 
trates the  principle  of  electro- 
static induction  (see  figure  1). 
A  is  a  pail  of  water ;  B,  rubber 
tubing,  and  C,  a  small  nozzle. 
On  creating  suction  at  C,  we 
siphon  out  the  water  from  A  in 
the  form  of  a  jet.  The  jet  is  in- 
clined at  a  small  angle  from  the 
vertical  as  in  the  figure,  and  we 
find  that  the  stream  breaks  up 
into  drops  a  small  distance  above 
the  nozzle  C.  Electrify  a  rod 
(ebonite  rubbed  with  cat's  fur, 
sealing  wax  rubbed  with  flannel 
or  glass  rubbed  with  silk),  and 
bring  it  near  the  nozzle  as  in 
figure  2.  As  the  rod  approaches 
nearer  and  nearer  to  the  nozzle, 
the  jet  breaks  up  into  a  broader  and 
broader  fine  spray.    As  the  rod  is  taken 
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away  again  the  stream  becomes  compact 
again  as  in  figure  1.  The  rod,  when  held 
near  the  jet,  causes  the  water  to  be  electri- 
fied with  the  opposite  charge  just  as  it 
breaks  up  into  drops.  The  drops,  since 
they  all  have  the  same  charge,  repel  each 
other,  forming  a  broad  spray.  The  system 
from  the  pail  to  the  jet  is  electrically  neu- 
tral when  the  rod  is  not  near.  As  the  rod 
approaches  the  jet,  the  charge  similar  to 
that  of  the  rod  is  repelled  to  the  pail  and 
the  opposite  charge  is  attracted  to  the  jet. 
This  is  '  induction.  (The  jet  becoming 
charged  without  coming  in  contact  with  the 
rod.)  When  the  rod  is  removed,  the  pail- 
jet  system  becomes  neutral  again  (the  posi- 
tive and  negative  charges  distributing  them- 
selves uniformly  thruout  the  system).  By 
allowing  the  spray  to  fall  against  an  in- 
sulated metal  plate  and  then  bringing  the 
plate  into  contact  with  the  electroscope  we 
may  test  the  nature  of  the  charge  on  the 
spray.  The  nature  of  the  charge  of  the 
water  in  the  pail  can  be  tested  by  connect- 
ing the  water  to  the  electroscope  thru  a 
conductor  (copper  wire). 

The  illuminated  water  jet  illustrates  the 
principle  of  total  reflection.  A  vessel  about 
3  feet  high,  having  a  circular  opening  A, 


A  Similar 
in  Fig.  4  Is 


When  a  Charged  Electrode,  Such  as  a  Foun- 
tain Pen  Barrel  Rubbed  with  Cat's  Fur,  Is 
Approached  to  the  Water  Jet,  the  Stream 
Breaks  up  Into  a  Broader  and  Broader  Fine 
Spray,  as  Here  Illustrated.  The  Water  Be- 
comes Electrified. 


Phenomenon  to  That  Illustrated  by  Experiment  Shown 
That  Here  Shown.    The  Rubber  Ball  Is  Held  Suspended 
i  Mid-Air  by  the  Air  Blast  from  the  Blowpipe. 

about  inch  in  diameter,  and  a  lens  B, 
opposite  to  it  that  concentrates  upon  A 
the  light  coming  from  the  condensing  lens 
C,  is  filled  with  water.  The  room  is  dark- 
ened and  the  stopper  removed  from  A. 
The  water  is  heard  striking  the  floor  but 
nothing  is  seen  while  the  lamp  D  is 
switched  off.  Wht-'-'  lamp  D.  enclosed  in 
a  light-proof  box,  is  turned  on,  we  see  the 
jet  J  illuminated,  the  rest  of  the  space 
around  it  remaining  dark.  Even  if  the  eye 
is  placed  at  E,  directly  in  line  with  the  lamp 
lenses  and  opening,  no  light  is  seen.  How- 
ever, if  a  piece  of  glass  G  is  placed  any- 
where in  the  path  of  the  jet  and  the  eye 
behind  it,  a  brilliant  spot  is  seen.  It  is  evi- 
dent, then,  that  the  light  from  the  lamp 
travels  only  in  the  path  of  the  jet.  The 
rays  of  light  coming  from  D  are  concen- 
trated (on  opening  A)  thru  the  lenses  C 
and  B  and  strike  the  jet  on  the  inner  sur- 
face at  an  ansde  greater  than  the  critical 
angle,  so  that  they  are  totally  reflected  and 
none  of  the  rays  emerge  into  the  surround- 
ing space.  When  light  strikes  a  surface  so 
that  the  angle  it  makes  with  the  surface  is 
greater  than  the  critical  angle,  it  is  all  re- 
flected just  at  is  is  from  a  mirror ;  and 


The    Illuminated    Water  Jet    Illustrates  the 
Principle  of  "Total   Reflection."     The  Light 
Beam  Is  Reflected  Down  the  Jet. 

just  as  no  light  passes  thru  the  mirror,  so 
no  light  passes  thru  the  jet  surface  into  the 
surroundnig  space. 

The  Bernoulli  jet  illustrates 
the  Bernoulli  principle,  which  is 
sometimes  stated  as  follows :  In 
any  fluid  (liquid  or  gas)  the 
pressure  is  least  where  the  ve- 
locity is  greatest.  Figure  4 
shows  a  cross-section  of  a  pipe 
P,  connected  to  a  disk  D,  thru 
which  a  jet  of  air  is  being  blown 
under  high  pressure.  D  is  an- 
other disk  to  which  a  weight  W, 
is  attached.  The  greater  the  ve- 
locity of  the  air  between  the 
disks,  the  less  the  pressure  be- 
tween them  and  the  more  they 
are  forced  together,  and  hence, 
the  greater  the  weight  W,  which 
can  be  supported.  On  a  small 
scale,  a  spool  raa<-  be  substituted 
for  pipe  P,  and  disk  D,  and  a 
small  card  may  be  substituted 
for  D  and  W,  the  air  jet  being 
formed  by  blowing  thru  the 
spool. 

The  same  principle  is  illus- 
trated in  figure  5.  At  "A"  we 
see  a  vertical  jet  supporting  a 
light  ping-pong  ball  up  in  the  air.  If, 
now,  the  jet  is  gradually  inclined  almost  to 
the  horizontal,  we  still  find  that  the  jet 
keeps  the  ball  in  the  air  in  spite  of  the  at- 
traction of  gravity.  The  velocity  of  the 
air  at  Pi  is  greater  than  at  P2,  and,  there- 
fore, the  pressure  on  the  ball  at  Pi  (down- 
ward) is  less  than  the  pressure  at  P2  (up- 
ward) :  hence,  the  ball  remains  suspended. 

(To  Be  Continued )  t, 


In  Any  Liquid  the  Pressure  is  Least  Where 
the  Velocity  Is  Greatest.  This  Device  Proves 
It.  If  Air.  a*  High  Velocity.  Is  Blown  Down 
Thru  the  Pipe  P,  the  Two  Discs  d  and  D  Are 
Held   Together,   Supporting   the   Weight  W. 


654 


ELECTRICAL  EXPERIMENTER 


November,  1919 


THE  CONSTRUCTOR 


By  EDWARD  Si.  JEWET1 


FEW  boys  in- 
deed realize 
the  fun  and 
entertainment 
furnished  by 
building  and  operat- 
ing a  model  theatre. 
The  purpose  of  this 
article  is  to  describe 
the  construction  of  a 
miniature  playhouse 
and  the  method  of 
electric  illumination 
used  in  such  a  model 
to  produce  the  won- 
derful effects  seen  in 
modern  life-size  the- 
atres. 

The  first  step  in 
building  the  theatre 
is  to  procure  a  strong 
wooden  box,  measur- 
ing about  1  foot  high, 
20  inches  long  and 
from  10  to  12  inches 
in  depth.  A  common 
soap  box  is  just  the 
thing,  and  in  using 
such  an  article  one 
has  the  frame  of  his 
theatre  ready  made 
and  does  not  have  the 
trouble  of  making 
one.  The  box  should 
stand  on  its  side  on 
the  table.    The  entire 

bottom  is  removed,  and  the  back  half  of  the 
upper  side,  as  shown  in  Fig.  A.  A  small  table- 
like structure  is  next  built  by  joining  the  re- 
moved half  of  the  upturned  side  with  a 
small  piece  of  wood  20  inches  long,  2  inche3 
inch  in  thickness. 


Front  of  theater 


Remaining  pari  of 
upturned  side  of  box 


Side  of  theater  ■ 


Fig:  A 


Fiece  of  wood  form/rig  bacfi 


Fig.  1C.  A  miniature  Theater  Provides  Lots  of  Amusement  and  Instruction  During  the 
Winter  Evenings.  Some  Experimenters  Give  Quite  an  Elaborate  Show  with  One  of  These 
Theatres.  By  Means  of  Electro- Magnets  Under  the  Floor  of  the  Stage,  "Soldiers"  Can 
Be  Made  to  March;  Cannons  and  Tanks  Operated  by  Motors,  Etc.  The  Curtains  Can  Be 
Raised  and  Lowe.-;d  by  Motor  and  Orchestra  Music  Supplied  Via  a  Phonograph. 

when  the  lamps  are  turned  on.  This  paint 
being  thoroly  dried,  begin  to  wire  the  in- 
struments and  lamps  as  shown  in  the  light- 
ing diagram  D,  shown  elsewhere.  The  most 
convenient  location  for  the  instrument  is 
on  the  remaining  half  of  the  upturned 
half  of  the  box.  The  instruments  are, 
respectively,  one  small  rheostat  or  current 
regulator,  and  three  one-point  wood-base 
switches;  by  means  of  these  separate 
switches  any  single  one  or  any  combination 
of  the  different  lamps  may  be  turned  on, 
and  by  means  of  the  regulator  any  degree 
of  brilliancy  may  be  obtained  at  will. 

Having  tested  the  three  colored  lamps, 
and  having  found  that  they  operate  satis- 
factorily and  are  easily  controlled  by  their 
respective  switches,  start  building  the  stage 
scenery.  Let  me  say  here  that  it  is  practi- 
cally impossible  to  state  just  what  scenes 
to  make ;  the  builder  must  decide  that. 

One  of  the  most  beautiful  types  of  scenes 
is  the  "forest."    This  may  be  constructed 


very  easily.  For  a 
background,  go  to 
some  wallpaper  deal- 
er or  paper  hanger 
and  ask  him  to  sell 
you  a  yard  or  two  of 
"forestry"  wallpaper. 
This  paper  is  usually 
printed  with  a  repre- 
sentation of  a  forest 
or  jungle  on  it,  and 
makes  a  most  excel- 
lent background  for 
the  model  theatre. 
The  easiest  way  to 
hang  scenes  in  the 
back  of  the  theatre  is 
to  cut  the  scenery  to 
the  exact  dimensions 
of  the  back  of  the 
stage,  then  take  some 
small  sticks  of  wood 
(preferably  flat 
pieces)  and  form 
them  into  a  square  of 
the  same  size  as  the 
dimensions  of  the 
scene,  then  paste  the 
scene  across  the 
"frame"  and  hang  it 
on  the  back  of  the 
theatre  by  means  of 
miniature  hooks  or 
brads.  (Be  sure  that 
you  hang  the  scene 
on  the  theatre  with 
the  "frame"  on  the  rear  of  the  scene  and 
not  on  the  front,  as  in  the  latter  case  the 
frame  would  be  visible  and  would  tend  to 
spoil  the  effect  of  the  scene).  Of  course, 
"side  scenery"  and  "ceiling  scenery"  are 
necessarv.  but  these  can  easily  be  made  by 


Fig.  1-A.    Forming  the  Frame-Work  of  the 
"Home"  Theatre.    A  Good  Sized  Soap  Box 
Makes  a    Nucleus  for  the  "Stage." 

Next,  go  to  a  store  dealing  in  electrical 
goods  and  buy  three  small  colored  incan- 
descent "Christmas  tree  lamps"  and  minia- 
ture sockets  to  fit  them.  The  bulbs  come  in 
many  colors,  but  the  best  to  choose  for  the 
theatre  are  red,  blue  and  green.  Having 
procured  these  miniature  lamps,  screw  the 
sockets  on  the  under  side  of  the  upper 
board  forming  the  top  of  the  table-like 
structure  mentioned  above,  as  shown  in 
No.  2,  Fig.  B.  The  next  step  is  to  paint 
the  inner  walls  and  floor  of  the  box  with 
some  very  black  substance,  such  as  lamp- 
black, etc.  This  is  done  to  prevent  any  re- 
flection of  light  from  the  walls  and  floor 


tamps  mounted  under  board 


Wiring  Diagram  for  the  Model  Theater. 
Each  Battery  (or  110  volt)  Lamp  Has  a 
Switch  and  All  Three  Lamps,  Red,  Blue  and 
Green,  Can  Be  "Dimmed"  by  the  Rheostat. 


The  Red,  Blue  and  Green   Lamps  Can  Be 
Mounted  in  a  Small  Box  Like  That  Shown, 
and  Mounted  on  Top  the  Stage  Frame  As  in 
Fig.  1-C. 

cutting  them  out  of  the  "forestry"  wall- 
paper described  above. 

The  side  view  of  the  complete  theatre  is 
shown  in  No.  1,  Fig.  C.  The  method  of 
making  the  back  scenery  is  more  clearly 
illustrated  in  No.  2,  Fig.  C. 

The  main  scheme  in  having  the  different 
colored  lights  and  switching  arrangement 
for  them  is  to  have  different  "effects"  and 
various  intensity  of  light  to  correspond  with 
the  change  in  the  scenery.  For  instance, 
for  a  "forest"  scene  in  which  "dawn"  is 
supposed  to  be  the  time,  a  faint  blue,  gradu- 
ally becoming:  more  brilliant,  is  suitable. 
For  a  "sunset"  a  combination  of  strong  red 
and  faint  blue  is  necessary. 
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A  F&EL-Operaittedl  Show  Wiinidlow  AMracttiomi 


Many  store-keepers  use  their  electric 
'  :tatis  during  the  winter  months  to  keep  their 
dhew  windows  free  from  frost,  and  no 
•doisbt  ail  effective  animated  attraction  that 
its  *asy  to  make  and  will  utilize  this  breeze 
inom  the  electric  fan  for  its  motive  power 
^w^ll  he  of  interest.  Such  a  device  is  de- 
.•scrihed  herewith. 

It  consists  of  a  sheet  metal  disk  upon 
which  the  desired  advertisement  is  painted. 
This  is  left  to  the  originality  of  the  user, 
but  it  is  suggested  that  it  should  be  of  few 
words  and  the  lettering  large  and  arranged 
in  the  form  of  a  circle.  Bright  contrasting 
colors  will  help  to  make  it  conspicuous. 
The  disk  turns  on  a  pivot  fastened  to  the 
inside  surface  of  the  window  glass  at  such 
a  height,  that  it  comes  in  direct  line  with 
the  vision  of  a  person  walking  by  on  the 
sidewalk.  It  is  revolved  by  the  current  of 
air  against  the  driving  vanes  which  can  be 
made  in  any  desired  form,  such  as  a  flag, 
broad  arrow,  etc.  The  pitch  of  these  vanes 
should  be  adjusted  by  trial  until  the  disk 
revolves  at  a  speed  that  permits  the  adver- 
tisement to  be  read  easily. 

Referring  to  the  drawings  Fig.  1  is  a 
front  view  as  the  device  appears  from  the 
outside  of  window.  Fig.  2  is  an  end  view 
and  Fig.  3  is  a  detailed  sectional  view  of 
bearing.  1  is  a  disk  of  light  sheet  metal 
(aluminum)  about  8  inches  in  diameter.  2 
is  a  driving  vane  in  the  form  of  a  light 
metal  (1/64"  aluminum)  flag.  3  is  the  flag 
staff  soldered  to  disk.  4  is  a  small  metal 
ball  for  a  neat  finish  and  is  the  means 
whereby  the  device  is  balanced.  5  is  a 
binding  post  forming  the  bearing  for  the 
disk  and  which  is  glued  to  the  inside  of 
window  glass  7.  6  is  the  thumb  nut  of 
binding  post  to  allow  the  disk  to  be  quickly 
and  easily  removed  so  that  the  display  can 
be  easily  changed  from  time  to  time.  As 
shown  in  detail  in  Fig.  3,  the  bearing  for 
the  disk  is  made  by  turning  down  a  por- 
tion of  binding  post  so  as  to  form  a  smooth 
projection  just  long  enough  so  that  when 
the  thumb  nut  is  tightened  against  the  end 
of  it  there  is  enough  play  to  allow  the  disk 
to  turn  freely.  In  operation  this  bearing 
should  be  oiled  occasionally. 

This   attraction   is   very   effective  even 
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A  Window  Attraction  That  Revolves  at  High  Speed  When  Operated  by  the  Breeze  from  an 

Electric  Fan. 

when  the  source  of  energy  is  visible,  but  adds  wonderfully  to  its  ability  to  attract 
when  the  fan  producing  the  breeze  is  con-  attention. 

cealed  from  view,  the  element  of  mystery        Contributed  by  J.  A.  WEAVER. 
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Home-Made  Edison  Primary  Battery,  Using 
Copper  Oxld  and  Zinc  Electrodes  in  Caustic 
Potash  Solution. 


The  battery  which  I  am  about  to  describe 
will  give  good  service  and  is  not  expensive 
to  build. 

This  battery  is  of  the  Edison  type  and 
consists  of  a  perforated  copper  pipe  A, 
filled  with  red  oxid  of  copper  as  the  nega- 
tive element  and  a  zinc  cylinder  C  as  the 
positive  element.  (The  positive  clement 
gives  the  negative  pole  and  vice  versa.) 
The  exciting  fluid  is  a  25  per  cent  solution 
of  caustic  potash  in  water,  which  means 
one  pound  of  potash  in  three  pounds  of 
water. 

The  battery  container  is  a  .glass  jar  D, 
which  is  6  x  8  inches.  E  is  a  cover  for  the 
jar,  and  to  this  A  and  C  are  fastened  by 
the  lugs  F  and  G.  There  are  three  lugs 
similar  to  F,  and  three  to  G.  They  are 
arranged  around  the  top  of  the  jar  at  an 
angle  of  120  degrees  with  each  other  in  the 
same  set.  To  one  of  each  set  of  these 
lugs,  which  are  soldered  to  A  and  C,  a 
common  dry  battery  bolt  H  is  fastened,  as 
shown  to  the  terminals. 

The  negative  element  A  is  a  copper  tube 
3  x  6y2  inches.  It  is  punched  or  drilled 
full  of  ^-inch  holes,  and  the  bottdm  is 
closed  by  a  piece  of  wood.  B,  which  has 
been  boiled  in  paraffin  fifteen  minutes. 
This  is  fastened  in  by  taking  a  large  nail 
and  denting  in  the  tube  A  on  the  wood. 


When  you  have  finished  the  cylinder  solder 
on  the  copper  lugs  F,  which  can  be  of  cop- 
per strip,  strong  enough  to  hold  up  A,  place 
these  lugs  around  the  cylinder  at  a  dis- 
tance of  120  degrees. 

The  positive  element  is  made  of  zinc 
sheet  rolled  into  a  tube  4x5  inches.  This 
has  lugs  F  soldered  on  as  shown,  and  must 
be  well  amalgamated,  which  can  be  done 
by  rubbing  the  cylinder  with  dilute  sul- 
furic acid  and  mercury. 

Make  top  as  shown  in  drawing  of  some 
soft  wood.  Boil  this  in  paraffin  for  fifteen 
minutes,  and  then  assemble  the  battery. 
Make  a  25  per  cent  solution  of  caustic 
potash  (be  careful,  as  one  drop  might  cost 
you  your  eyesight)  and  fill  two-thirds  of 
the  jar.  Now  fill  the  copper  element  with 
red  oxid  of  copper  or  cupron,  which  is  a 
higher  form  of  the  ordinary  commercial 
copper  oxid.  Then  place  your  elements  in 
and  pour  a  layer  of  paraffin  oil  to  a  depth 
of  y2  inch  on  top  of  solution.  The  battery 
is  then  ready  to  use.  The  E.M.F.  of  this 
Edison-Lalande  cell  is  approximately  .7 
volt  and  the  internal  resistance  0.03  ohm. 
A  300  ampere-hour  cell  requires  about  2^4 
lbs.  cupric  oxid,  yielding  1/5  horsepower- 
hour. 

Contributed  by  E.  E.  CROSS. 
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cesser  ClocK  to  an  Electric 

Alarm  Type 


The  ELECTRI- 
CAL  EXPERI- 
MENTER Is  one 
of  those  interest- 
ing chaps,  who 
is  forever  telling 
us  about  some 
new-fangled  elec- 
trical do-flrmiy, 
in  an  earnest  ef- 
fort to  make  our 
lives  more  liv- 
able, but  one 
thing  he  never 
does  forget  to 
tell  us  about  Is 
how  to  make  an 
electrical  alarm 
clock.  But  If  we 
do  say  It  our- 
selves, Mr.  Beas- 
ley,  the  author  of 
the  present  ar- 
ticle, has  really 
shown  us  some- 
thing new  In  an 
electrical  alarm 
clock  which  he 
has  devised  and 
constructed,  so 
as  to  be  a  suit- 
able attachment 
to  any  ordinary 
dresser  clock.  He 
also  shows  us 
how  to  rig  up  a 
most  desirable 
night  lamp  on 
the  front  of  the 
clock,  so  that  by 
means  of  a 
switch  on  the 
base,  or  else 
mounted  on  the 
wall  near  the 
bed,  one  can 
turn  on  the  light 
at  any  time  of 
the  night,  so  as 
to  note  the  time, 
— the  lamp  serv- 
ing besides  as  a 
bed-room  light. 
The  alarm  can 
be  set  for  any 
hour  desired  by 
the  simple  dial 
device  shown. 


The  sketch  illustrates  how  to  make  an 
electric  alarm  from  a  small  dresser  clock, 
and  circuit  for  lighting  lamp  on  dial  from 
two  different  locations  regardless  of  posi- 
tion of  other  switch ;  it  allows  alarm  to  be 
turned  off  from  bed  without  getting  up 
when  switch  "A"  is  placed  near  enough. 
A  small  grooved  wood  pulley  "P"  attached 
to  the  winding  key  of  clock,  rotates  pulley 
"X"  with  rubber  band  "Y."  Pulley  "X" 
is  of  sufficient  size  to  rotate  only  once  in 
24  hours.  Alarm  can  be  set  for  any  time 
by  setting  marks  "S"  on  pulley  "X"  to 
pointer  "I."  Marks  "S"  can  be  numbered 
if  desired  with  two  numbers  each,  one 
number  to  determine  time  to  be  set,  and 
another  indicating  time  it  will  give  the 
alarm.  The  bell  ringing  contacts  "R"  and 
"T"  close  when  pulley  "X"  is  in  position 
shown.  Contact  arm  "R"  is  soldered  to 
shaft  to  insure  good  electrical  connection. 
Plugs  "F"  are  tips  from  telephone  cord* 
inserted  into  receptacles  "J"  made  from 
copper  line  wire  sleeves,  allowing  clock  to 
be  detached  from  circuit.  Wire  at  "G"  i» 
grounded  to  the  clock  frame.  The  circuit 
is  self-explanatory. 

The  alarm  clock  device  as  here  worked 
out,  makes  a  very  attractive  and  at  the 
same  time  very  useful  apparatus,  which 
anyone  handy,  with  tools  can  make.  It  is 
not  necessary  to  obtain  an  extra  battery 
for  the  operation  of  this  alarm  attachment ; 
the  regular  house-door  bell  battery  may  be 
used. 

Contributed  by  .      B.  F.  BEASLEY. 


An  Experimental  Motor  Generator 


The  diagram  herewith  shows  the  con- 
struction of  a  small  motor-generator  set, 
which  may  be  used  to  generate  direct  or  al- 
ternating current.  First  I  will  tell  you  the 
advantages  of  this  set.  Most  all  radio  ama- 
teurs have  had  experience  with  spark  coils 
and  interrupters  used  on  direct  current. 
With  this  arrangement  you  put  a  heavy 
load  on  the  110  volt  line,  draw  an  excess 
amount  of  current  which  registers  on  the 
meter  and  increases  the  electric  light  bill 
considerably.  Also  you  may  notice  that 
every  time  the  key  is  prest  the  lights  grow 
dim,  and  the  larger  the  coil  or  transformer, 
the  dimmer  the  lights  will  grow.  This  is 
very  annoying  to  the  other  members  of  the 
household. 

With  the  set  here  described  you  are 
getting  your  current  from  the  armature  of 
the  second  motor  and  the  load  on  the  110 
volt  line  is  always  the  same.  We  all  know 
that  it  takes  more  current  to  start  a  motor 
than  to  keep  it  going,  after  being  started, 
so  when  your  motor  is  started  you  have  a 
constant  load  on  the  line,  which  is  smaller 
than  if  the  coil  or  transformer  was  con- 
nected in  series  with  the  line. 

The  articles  required  to  build  this  set  are  a 
base  24"  x  12"  x \V2"  and  two  discarded  110 
volt  fan  motors,  which  may  be  bought  from 
any  electrical  repair  shop. 

Fan  motors  are  usually  series  wound.  As 
constant  speed  is  required,  the  field  coils  of 
the  motor  may  be  connected  in  shunt  with 
the  armature  thru  a  rheostat.  The  field 
coils  of  the  generator  may  also  be  con- 
nected in  shunt  around  the  armature,  thus 
giving  us  the  desired  constant  voltage. 

The  speed-regulating  resistance  found  in 
each  motor  may  be  used  as  a  field  rheostat, 
or  other  resistances  may  be  wound  for  the 
purpose.  These  may  be  placed  in  a  box 
with  two  multiple  switches,  with  desired 
number  of  contacts  to  act  as  a  field  rheostat 
for  the  motor,  and  one  for  the  generator. 
The  box  may  be  placed  beneath  the  coupling 
of  the  rwo  armatures. 


A  Home-Made  Motor-Generator  Constructed 
from  Two  D.  C.  Fan  Motors 

If  both  are  direct  current  motors  and  al- 
ternating current  is  required,  this  may  be 
done  by  making  an  interrupter  and  placing 
it  in  series  with  armature  current  of  the 
generator. 


An  interrupter  may  be  used  to  a  great  ad- 
vantage in  increasing  the  frequency,  if 
properly  made.  A  core  made  of  soft  iron 
wire  from  three-fourths  of  an  inch  to  one 
inch  in  diameter;  and  about  two  inches 
long,  with  about  five  turns  of  number  14 
wire,  will  be  sufficient.  If  the  magnet  is 
too  large  it  will  act  as  a  reactance  or  re- 
sistance, and  also  the  self-induction  will 
cause  a  large  arc  at  the  vibrator  contacts. 

The  vibrator  can  be  made  of  a  piece  of 
spring  steel  cut  to  suit  the  maker.  To  be 
sure  of  good,  durable  contacts  a  piece  of 
silver  may  be  soldered  onto  the  vibrator. 

If  the  set  is  used  on  a  110  volt  direct  cur- 
rent line,  the  voltage  taken  off  oi  the 
generator  will  be  from  65  to  80  volts.  If 
an  A.  C.  machine  is  used  the  frequency  will 
be  low  and  may  be  calculated. 

Contributed  by  "ELECTRICIAN- 
RADIO,"  U.S.N. 


Connections  of  Armature  and  Field  Windings  of  Two  Fan  Motors  Constituting  Experi- 
mental    Motor-Generator.     Suitable    for    Radio,    Charging    Storage    Batteries,  Electro- 
Chemical  and  Plating  Work  and  Many  Other  Things 
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IF  the  resistance  of  a  direct  current  ma- 
chine is  to  be  determined,  the  simplest 
way  is  to  connect  the  armature  to  a 
source  of  low  potential  D.C.  Then 
measure  the  potential  between  two  com- 
mutator segments,  each  segment  located  un- 
der brushes  of  opposite  polarity,  as  indi- 


Armafure 
Commutator, 


^Voltmeter 


Fig.  I 


Ammeter 


To  Measure  the  Resistance  of  a  Direct  Cur- 
rent Machine,  the  Current  and  Voltage  May 
Be  Determined  by  Means  of  Volt  and  Am- 
meter, in  the  Manner  Here  Indicated. 

cated  in  Fig  1.  The  segments  are  best 
marked  with  a  punch  so  that  the  resistance 
is  always  measured  between  the  same  seg- 
ments. The  armature  should,  however,  be 
turned  so  as  to  obtain  a  position  to  give 
as  near  as  possible  the  mean  value  of  the 
resistance. 

If  the  voltmeter  indicates  "E"  volts  and 
the  ammeter  "J"  amperes,  then  we  have: 


R 


J 


ohms 


and  hence  if  "I"  denotes  the  normal  load 
current  then  I2  X  R  denotes  the  copper 
losses  in  watts. 

If  it  is  not  convenient  to  obtain  a  low  po- 
tential source  of  ample  capacity  to  meas- 
ure the  resistance  as  per  above,  then  the 
resistance  can  easily  be  obtained  in  the  fol- 
lowing way,  using  a  few  storage  batteries 
or  ordinary  dry  cells  as  the  source  of 
energy. 

Fig.  2  indicates  the  connection  in  detail. 
Mow  if, 


By  Grtuistg^  Jsiimssoira 

Associate  Member  A.l.E.E. 

P  =  Number  of  poles 
P/2  =  Number  of  pole  pairs  =  p 
a  =  Number  of  circuits  in  parallel,  depend- 
ing on  armature  connection  (a  =  p  for 
usual  parallel  connection,  a  =  I  for 
series-connected  armature) 
Rm  =  Measured  resistance 
Rt  =  Total  resistance  of  winding 
Ru  =  Actual  resistance  of  armature  to  im- 
prest voltage   on  brushes  in  running 
(Ohmic  resistance  only). 
4p2  Rm 
R«  =  


P  — I 
Rt  _ 

°  ~  4a2     a2  ( P 


R« 


I) 


Now  if  the  average  temperature  rise  of 
the  winding  at  full  load  is  wanted  it  can  be 
found  as  follows  : 

Let  "Re"  be  the  resistance  at  a  tempera- 
ture of  the  surrounding  air  =  to.  Care  be- 
ing taken  that  the  machine  has  been  stand- 
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Fig.2 


Measuring  the  Resistance  of  D.  C.  Machinery 
on  a  Low  Potential  Source  of  Current,  Such 
as  a   Battery,  a  Volt  and  Ammeter  Giving 
the  Necessary  Readings. 


ing  without  load  long  enough  to  assume  the 

same  temperature  as  the  air. 

Rh  =  Resistance  of  hot  machine 

th  =  Temperature  of  hot  machine 

k  =  Constant  =  Resistance  increase  per 

degree  temperature  increase 

From  equation  Rh  =  Rc  (I  +  k  (t*  —  t.)  ) 

we  get 


Fig.3 


Voltmeter 


The  Resistance  of  the  Coll  Insulation  to  Iron 
Core   Can   Be   Measured  With   An  Ordinary 
Voltmeter  of  Known   Inherent  Resistance. 


th  —  to 


R"  —  R" 

k  Rc 


=  The  average  tem- 


perature rise  of  the  winding  above  the  air 
temperature.  This  gives  for  copper  wind- 
ing about  2  —  1/2  degrees  Centigrade  or 
4  —  1/2  degrees  Fahrenheit  for  each  per 
cent  resistance  increase. 

The  resistance  of  the  insulation  to  iron 
can  be  measured  with  an  ordinary  volt- 
meter of  a  known  inherent  resistance  as 
shown  in  Fig.  3.  Connect  one  pole  of  a 
suitable  D.C.  source  to  the  winding  as 
shown  in  figure.  The  other  pole  is  connect- 
ed to  the  voltmeter  terminal.  Complete 
the  connection  first  to  "A"  ;  we  obtain  the 
imprest  voltage  "E"  then  connecting  to  "B" 
we  get  the  voltage  "E2"  and  the  resistance 
of  the  insulation  is  then 
'E  —  E2 

Ri  =  Rv|    )  ohms,  where  Rv  =  volt- 


meter resistance. 

Care  should  be  exercised,  however,  as  a 
high  potential  will  often  arc  over  a  much 
higher  resistance  than  a  supposed  safe  in- 
sulation resistance  measured  as  outlined 
above. 


Needing  an  ammeter  recently,  I  thought 
[  would  try  to  make  one  that  could  be  ad- 


Front  View  of  Home-Made  Adjustable  Am- 
meter. 


justed  to  read  any  ordinary  amperage.  To 
adjust  this  instrument,  all  you  need  to  do 
is  turn  the  thumb  nut  which  moves  the 
steel  magnet  up  or  down.  The  further 
away  from  the  magnetic  vane  the  magnet 
is,  the  greater  the  sensitiveness  of  the 
meter.  To  graduate  this  instrument,  I  used 
an  ordinary  pocket  ammeter  with  dry  cells. 
First  I  screwed  the  magnet  clear  down,  then 
connected  the  meter  in  circuit  with  the 
pocket  ammeter  which  showed  twenty-five 
amperes.  This  moved  the  other  meter 
needle  about  three-sixteenths  of  an  inch.  I 
marked  this  point  and  divided  the  distance 
between  said  point  and  O  into  five  parts, 
each  part  representing  five  amperes,  and  so 
on,  until  I  finally  had  the  scale  calibrated  for 
jour  different  readings. 

In  many  cases  the  experimenter  will  find 
it  convenient  to  utilize  the  moving  element 
from  a  discarded  pocket  volt  or  ammeter 
for  the  instrument  here  described.  With 
a  little  care  and  ingenuity  he  can  thus  refit 
this  moving  element  into  his  new  meter, 
and  when  this  is  done  it  is  usually  more 
satisfactory  than  a  home-made  armature 
and  needle. 

Contributed  by         M.  G.  VAN  WAY. 


To  adjust  magnet 
for  different  reatfi/y 


Detail  of  Mounting  in  Adjustable  Ammeter. 
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THE  Electrical  Machinist'  for  as 
such  he  is  generally  known  today, 
is  usually  a  machinist  or  electri- 
cian who  has  done  a  great  deal  of 
machine  work,  and  who  generally 
performs  his  work  in  an  electrical  repair 
shop  or  a  machine  shop,  which  does  a  cer- 
tain amount  of  electrical  repair  work.  One 
of  the  most  delicate  pieces  of  electrical  ma- 
chinery which  the  electrical  machinist  or 
experimenter  who  dabbles  in  mechanics  en- 
counters, is  the  commutator. 

Fig.  1  shows  the  simple  operation  which 
has  to  be  performed  on  many  commutators, 
and  a  handy  little  wrinkle  in  this  con- 
nection, will  be  mentioned.  This  consists 
of  slotting  the  rear  extensions  or  lugs  on 
the  copper  commutator  segments  in  which 
the  lead  wires  from  the  armature  coils 
are  to  be  soldered.  On  small  commutators 
of  \l/2  to  2  inches  in  diameter,  a  single 
hack-saw  bl  de  will  usually  give  a  sufficient 
width  of  slot,  and  this  slot  need  be  only 
about  5^-inch  deep,  or  sufficient  to  accom- 
modate the  two  or  more  leads  which  have 
to  be  soldered  in  them.  Where  a  wider 
slot  is  necessary  on  larger  size  commuta- 
tors, two  or  more  hack-saw  blades  are 
used  in  the  frame  of  the  saw,  care  being 
taken  to  see  that  all  the  teeth  face  away 
from  the  saw  handle  or  in  the  same  direc- 
tion. The  Star  hack-saw  blades  which  are 
tempered  very  hard,  are  generally  used  in 
all  machine  shop  work,  and  a  medium  tooth 


'Ctricc 
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Fig.  3.  Several  Wrinkles  of  Value  to  the 
Young  Electrician  and  Machinist  Are  Shown 


ANNOUNCEMENT  OF  NEW 
SERir3, 

"THE  ELECTRICAL  MACHINIST." 

For  the  past  fifteen  months,  the 
publishers  have  been  running  a  se- 
ries of  "Experimental  Mechanics," 
which  our  thousands  of  readers 
everywhere  who  are  interested  in 
Machine  Shop  practice,  either  in  an 
experimental  or  vocational  way, 
have  undoubtedly  found  both  edu- 
cational and  instructive.  This  series 
of  articles  having  now  been  com- 
pleted, and  in  view  of  the  fact  that 
we  have  received  many  letters  of 
commendation  on  our  mechanical 
department  in  the  Electrical  Experi- 
menter, and  one  that  is  eagerly 
looked  forward  to  every  month,  the 
publishers  have  decided  to  start  a 
new  series  of  articles  on  Mechanics; 
especially  written  for  the  benefit  of 
the  Electrical  and  Radio  Experi- 
menter. 

A  new  series  of  articles  will  ap- 
pear, beginning  with  this  issue,  en- 
titled "The  Electrical  Machinist,"  by 
H.  Winfield  Secor.    Mr.  Secor  is  an 
electrical  and  mechanical  engineer 
of    extensive    experience,    and  his 
series  of  articles  entitled  "The  Elec- 
trical Machinist,"  will  undoubtedly 
appeal  to  all  classes  of  readers,  who 
not  only  are  interested  in  a  general 
way,  but,  should  they  intend  doing 
any    serious    experimental  work, 
MUST  become  interested  in  the  me- 
chanics of  everyday  shoo  practice. 
The  trade  of  the  Electrical  Machinist 
is  a  recognized  one  everywhere  to- 
day, and  in  the  forthcoming  articles 
Electrical    and    Mechanical  shop 
wrinkles  will  be  woven  toeether  so 
as  to  render  the  articles  of  the  ut-  ; 
most  practical  value  to  the  man  who  j 
has  to  do  the  work.     The  readers  j 
interested  in  the  pu  e  mechanics  of 
modern  shop  practice,  will  do  well  j 
to  procure  back  numbers  containing  j 
the  fifteen  original  articles  entitled  j 
"Experimental     Mechanics,"     and  j 
there  are   also  a  ho6t  of  valuable  j 
books  on  the  market  available  at  ! 
nominal    prices,    which    cover  the  \ 
orthodox  details  of  the  machinist's  ! 
trade  in  a  very  thoro  and  complete  ! 
manner.       —THE  PUBLISHERS. 


pitch  is  desirable.  If  the  pitch  of  the 
tooth  is  too  fine,  then  the  saw  does  not 
work  fast  enough,  and  a  waste  of  time  will 
result.  If  the  pitch  is  too  coarse,  the  teeth 
are  easily  shattered  and  broken  out,  thus 
wasting  too  many  blades.  The  larger  com- 
mutators, 4  to  5  inches  in  diameter,  have 
their  slots  in  the  connecting  lugs',  milled 
out  on  a  milling  machine.  An  improved 
method  for  doing  this  in  some  shops  is  to 
place  a  milling  cutter  on  an  arbor,  which 
is  secured  in  the  live  chuck  on  a  lathe.  The 
commutator  may  be  mounted  on  the  mov- 
ing carriage  of  the  lathe,  and  is  prefer- 
ably secured  by  a  stud  and  nut  thru  its 
center,  so  that  after  each  slot  is  cut,  the 
nut  can  be  released  and  the  commutator 
moved  to  bring  the  next  segment  in  line 
with  the  milling  cutter. 

The  turning  down  of  commutators,  illus- 
trated at  Fig.  2,  is  one  of  the  commonest 
operations  performed  ly  the  Electrical  Ma- 
chinist, and  one  which  is  liable  to  cause 
dismay  to  the  embryo  mechanic  if  he  is 
not  very  careful  as  to  how  he  sets  about 
the  operation.  It  must  alwayr  be  borne 
in  mind  that  a  considerable  pressure  is 
exerted  at  right  angles  to  the  direction  of 
rotation  of  the  commutator  in  the  lathe 
while  being  turned,  and  also  that  commuta- 
tors are  not  always  as  strong  as  they  look. 
They  consist  of  a  large  number  of  copper 
segments  separated  by  mica  insulating  strips 
which  are  held  under  compression  by  the 
drum  and  clamping  ring,  which  together 
form  the  commutator  shell.  If  too  much 
pressure  is  exerted  by  the  tool  on  the 
commutator  perifery,  or  if  the  turning 
(Continued  on.  page  717) 


New  commutator  Being  bored 
to  fit  shaft 


fool  sets  s/igtitt/ 
obove  center 


lathe 
chucA 


Boring) 
out  tool 
,  Brass  or  iron  banc 
a  Itiick  arouna"  commutator   ^ detail 


fempereo 'too/ 'steer 
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Fig.  4.  Sometimes  a  Commutator  Has  to  Be 
Bored  Out  to  Fit  a  New  Shaft  Diameter. 
The  Hole  in  the  Commutator  Is  Bored  Out 
with  a  Steel  Tool  of  the  Shape  Here  Illus- 
trated. 
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HOW-TO-MAKE-IT 


This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


AN  ELECTRIC  STOVE  LIGHTER. 

The  above  sketches  are  descriptive  of  a 
very  easily  constructed  stove  lighter,  which 
is  operated  from  the  bedroom  some  dis- 
tance away.  All  that  was  used  were  a  few 
batteries,  some  double  insulated  wire  and 
a  small  coil  taken  from  the  engine  of  a 
discarded  motorboat.  Fig.  1  shows  a  lay- 
out of  the  arrangement.  Fig.  2  shows  the 
igniter  end.  This  was  made  out  of  a  long 
cork  driven  into  a  short  three-quarter  inch 
pipe  nipple.  The  cork  was  left  about  one- 
quarter  of  an  inch  from  the  point  ends  of 
the  wire,  and  the  space  filled  with  an  in- 
combustible cement.  The  wires  were 
pushed  thru  the  cork,  which  afforded  a  very 
satisfactory  insulation. 

It  was,  of  course,  necessary  to  prepare 
the  fire  the  night  before,  as  shown  by  Fig. 


-Battery 


5 park  gap 


Igniter 


-3 


To  beef  room 


Useful   Home-Made   Electric  Stove  Lighter. 

3.  The  grates  were  covered  with  a  thin 
layer  of  oily  waste,  a  small  wisp  of  which 
was  drawn  thru  the  grate  teeth  near  one 
of  the  damper  door  openings  in  front.  Into 
this  was  laid  the  igniter  nipple,  around 
which  some  of  the  waste  was  prest.  The 
coil  never  failed  to  generate  -hot  enough 
a  spark  to  immediately  fire  the  waste  in 
contact  with  it,  which  instantly  spread  to 
that  on  the  grates  above.  In  turn  the  wood 
and  the  coal  were  rapidly  ignited. 
Contributed  by 

FRANK  W.  BENTLEY,  JR. 


MINER'S  OR  TROUBLE  BATTERY 
LAMP. 

This  light  is  very  handy  where  you  are 
continually  moving  about  and  both  hands 
are  engaged  in  some  kind  of  work,  as  it 
fits  over  one's  head  and  no  matter  in  what 
direction  the  eyes  are  turned,  the  object 


A  Trouble  and   Diagnostic  La 


is  illuminated.    Best  of  all,  it  can  be  mado 

very  cheaply. 

The  band  around  the  head  is  made  of 
leather  with  a  piece  of  elastic  sewed  into 
it,  to  make  it  fit  firmly  and  tightly  about 
the  head.  The  piece  of  wood  rcrewed  on 
the  band  is  to  give  the  li^kt  c  slanting  posi- 
tion, so  that  the  rays  si  light  will  shine 
on  the  proper  spot  before  the  eyes.  The 
socket  is  screwed  to  this  piece  of  wood. 
The  reflector  is  bul  a  piece  of  shiny  tin 
rolled  in  the  shao:  of  a  cone  and  fastened 
on  as  shown.  It  not  only  reflects  the  light, 
but  shades  the  eyes  from  the  strong  light 
above  them.  The  batteries  can  be  carried 
in  the  pocket,  but  it  is  more  convenient 
to  make  a  pocket  in  the  head-band  which 
will  accommodate  one  or  more  flash-light 
batteries.    Also  make  a  switch  as  shown. 

Contributed  by 

RAYMOND  WENSINGER. 


USE   EGG-TIMER   FOR  LONG- 
DISTANCE 'PHONE  CALLS. 

A  very  handy  timer  for  the  usual  three- 
minute  long-distance  telephone  calls  is  the 
common  sand-glass  or  egg-timer.  This  set 
on  a  shelf  near  the  telephone  is  always 
ready  for  use  and  saves  much  bother,  argu- 
ments, and  overcharges. 

Contributed  by  FREDA  POTTS. 


AUTOMATIC   REEL   TO  REWIND 
EXTENSION  LAMP  CORD. 

The  materials  needed  to  make  this  useful 
device  are — an  empty  wire  reel,  about  ten 
inches  in  diameter,  a  piece  of  shade  roller 
about  three  inches  longer  than  the  width 
of  the  reel,  two  shade  brackets  and  two 
pins  from  the  ends  of  shade  rollers.  Place 
the  piece  of  roller  in  the  reel  to  act  as  a 
shaft  and  drive  the  two  pins,  one  into  each 
end,  with  a  metal  washer  underneath.  One 
end  of  the  roller  is  made  flush,  but  the 
other  end  is  allowed  to  extend.  This  is 
to  form  a  place  for  the  string  to  rewind, 
which  has  a  weight  attached  and  forms  the 
motive  power.  The  correct  length  of  string 
can  be  found  by  experiment.  Two  leads 
are  taken  thru  the  reel,  one  on  each  side, 
and  soldered  to  the  washers  on  either  end. 
The  circuit  is  made  thru  the  brackets, 
which  act  as  bearings.  To  give  this  reel 
a  finished  appearance,  it  should  be  put  in 
a  box  with  holes  cut  at  the  proper  places 
for  the  cord.  The  string  which  is  used  for 
motive  power  can  be  suspended  over  a 
pulley  to  take  up  some  of  its  length.  The 
diagrams  will  better  explain  the  construc- 
tional details. 

Contributed  by        W.  E.  CONWAY. 


Portable 
lamp  \  M 


Lamp  cord 
ni/inos  up  - 
on spool 


Making  Automatic  Reel  to  Rewind  Extension 
Lamp  Cord. 


Using  the  Egg-Timing  Sand-Glass  for  Timing 
Telephone  Calls. 


MAKING  MAGNETIC  CHARTS. 

A  permanent  chart  of  the  magnetic  lines 
of  force  surrounding  a  magnet  can  readily 
be  made  as  follows:  A  sheet  of  thin  card- 
board of  suitable  size  is  evenly  coated  on 
one  side  with  paraffin  wax,  and  over  this 
is  spread  an  even  layer  of  fine  grade  iron 
filings.  The  magnet  is  placed  against  the 
under  side  of  cardboard  and  the  filings 
are  agitated  by  lightly  tapping  the  card- 
board until  their  arraneement  clearly  shows 
the  lines  of  force.  Then  they  are  "fixt" 
by  holding  over  a  hot  stove  or  over  a  gas 
flame  near  the  wax  surface  until  it  softens. 
When  the  wax  is  cool  the  magnet  is  re- 
moved and  the  filings,  beine  imbedded  in 
the  wax,  will  retain  their  position. 

Contributed  by         J.  A.  WEAVER. 
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DETERMINING  THE  MELTING 
POINT  OF  SOLIDS. 

In  accurately  obtaining  the  melting  point 
of  some  solids  it  is  difficult  to  determine 
the  exact  instant  at  which  the  substance 
goes  into  a  fluid  state.  This  is  particularly 
true  when  working  with  fats  and  crystal- 
line masses. 

A  simple  manner  in  which  to  make  such 
a  test  is  to  place  a  small  amount  of  the 
substance  on  the  bulb  of  the  thermometer. 
The  thermometer  is  then  past  thru  a  cork 
and  in  this  manner  suspended  in  a  test 
tube  which  forms  an  air  bath.  The  test 
tube  may  be  immersed  in  water  or  glycerol 
while  being  heated. 

The  material  on  the  bulb  will  be  clearly 
visible  due  to  the  refraction  of  the  light 
while  in  a  solid  state  but  as  soon  as  it 
becomes  fluid  the  bulb  will  clear  up. 

Fats  and  waxes  may  be  scraped  with 
a  knife,  a  few  shreds  put  on  the  ther- 
mometer. Crystals  should  be  powdered  and 
the  bulb  immersed  in  the  powder  so  a  few 
grains  will  adhere  to  the  bulb. 

Contrib.  by  THOMAS  BENJAMIN. 

SILENT  DISCHARGE  OZONE 
APPARATUS. 

First  procure  a  Liebig's  condenser.  Af- 
ter all  traces  of  dust  have  been  removed 
from  the  Liebig's  condenser  a  coating  of 
tinfoil  is  placed  upon  the  outside,  two 
inches  from  each  end,  by  means  of  shellac, 
and  also  another  coating  is  placed  upon 
the  inside  surface  of  the  inner  tube.  If 
this  is  found  difficult  the  inner  tube  may 
be  filled  with  fine  shot  or  iron  filings,  which 
will  answer  the  same  purpose  as  the  tin- 
foil. 

The  condenser  should  now  be  clamped 
to  a  support  and  the  secondary  of  a  good 
induction  coil  connected  to  the  two  tinfoil 
coatings.  An  oxygen  generator  is  now 
connected  to  the  condenser  and  the  coil 
started. 

The  working  of  the  apparata  is  as  fol- 
lows :  A  stream  of  oxygen  gas  is  past 
slowly  thru  the  condenser  while  the  induc- 
tion coil  is  in  opera- 
tion, the  discharge 
taking  place  silent- 
ly. This  gives  ozone 
best,  as  it  does  not 
involve  any  rise  in 
temperature,  which 
would  cause  the 
ozone  formed  to 
change  to  oxygen, 
as  maybe  seen  from 
the  equation  : 
302^-203 
30^203 
The  reaction  being 
a  reversible  one. 

Ozone,  its  Proper- 
ties, Test  and  Use : 
Ozone  is  a  gas  of 
deep  blue  color  with 
a  peculiar  odor.  It 
is  more  easily  lique- 
fied than  is  oxygen, 
and  it  is  more  solu- 
ble in  water.  Its 
density  is  one-half 
oxygen,  as  seen  by 


silver  peroxide,  AgL>0, 

2Ag+203  >Ag202+202 

If  ozone  is  allowed  to  bubble  thru  a  di- 
lute solution  of  indigo  carmine,  a  yellow 
substance  of  much  paler  tint  known  as 
isotin  is  formed  : 

GoH^O^Os  >2C8H5N02+202 

Indigo+ozone  >isotin+oxygen 

If  a  bottle  or  empty  test  tube  be  substi- 
tuted for  the  one  shown  in  the  drawing, 
ozone  may  be  collected  mixed  with  oxy- 
gen, and  various  other  properties  of  the  gas 
may  be  observed. 

Ozone  is  used  in  some  cities,  as  Paris, 
Florence  and  Petrograd,  for  purification  of 
water.  It  is  used  commercially  for  bleach- 
ing purposes. 

Ozone  oxidizes  sulfur  dioxide  to  sulfur 
trioxide  and  sulfurous  acid  to  sulfuric 
acid,  as  shown : 

(1)  S02+03  >S03+0. 

(2)  H.SOa+Os  >H,S04+0:! 


tion  of  element  to  be  tested  and  add  some 
starch  and  a  few  drops  of  euchlorin;  the 
blue  color  shows  the  test. 

Sympathetic  Inks:  1.  Make  a  mixture 
of  1  part  hydrogen  peroxid,  1  part 
euchlorin,  and  1  part  Barium  chlorid  solu- 
tion ;  when  heated,  the  writing  will  turn 
black. 

2.  Write  on  a  piece  of  paper  with  some 
undilute  sulfuric  acid  and  while  the  writing 
is  wet,  heat  it  in  a  flame,  but  do  not  let 
the  paper  get  on  fire,  and  the  writing  will 
appear  in  lines  like  engraving. 

Cont.  by  STEVENS  SANDERSON. 


EXTEMPORIZED  FRACTIONAL 
WEIGHTS. 

Weights  of  small  denomination — grains, 
and  fractional  parts  of  a  grain  or  gramme 
— are  generally  too  small  to  be  conven- 
iently handled,  unless  one  uses  a  pair  of 
forceps.  The  writer  has  found  it  con- 
venient to  make  a  fresh  set  of  small 
weights  from  copper  wire  of  small  gauge. 
It  is  only  necessary  to  find  the  exact  length 
of  wire  required  to  balance  a  given  weight, 
when  a  simple  calculation  will  show  the 
length  needed  to  make  weights  of  any  re- 
quired size.  After  cutting  off  the  correct 
lengths  for  weights  of  2,  3,  4,  or  5  grains, 
the  wire  may  be  bent  into  a  helix  or 
cylindrical  form,  the  number  of  turns  serv- 
ing to  indicate  the  number  of  multiples  of  a 
grain.  Similarly,  a  one-grain  weight  may 
be  made  in  the  form  of  a  ring,  while  the 
fractions  may  be  gridiron-shaped,  each 
prong  representing  one-tenth  of  a  grain. 

Contributed  by  H.  G.  GRAY. 


SYMPATHETIC  INKS. 

Euchlorin:  Add  to  two  or  three  crystals 
of  potassium  chlorat  a  few  drops  of  hydro- 


Mixture  of 
KC10S  an</MN02 


Lieb/gs  Concfeoser 


A  Simple  Apparatus  to  Produce  a  Silent  Discharge  of  Ozone,  Easily  Constructed  by  Any! 
Experimenter  Who  Wants  to  Study  This  Interesting  Gas. 


SOLDERS  FOR  ALUMINUM. 

The  use,  serviceability,  method  of  appli- 
cation, and  composition  of  solders  for 
aluminum  are  discussed  in  the  light  of 
special  tests  made  at  the  Bureau  of  Stand- 
ards on  commercial  and  other  composi- 
tions of  solders.  All  soldered  joints  are 
subject  to  rapid  corrosion  and  disintegra- 
tion and  are  not  recommended  except 
where  protection  from  corrosion  is  pro- 
vided. Suitable  compositions  for  solders 
are  obtained  by  the  use  of  tin  with  the 
addition  of  zinc  or  both  zinc  and  aluminum 
within  wide  percentage  limits.  Solders 
are  best  applied  without  a  flux.  The  higher 
the  temperature  at  which  the  "tinning"  is 
done,  the  better  the  adhesion  of  the  tinned 
layer.  A  perfect  union  between  solder 
and  aluminum  is  very  difficult  to  obtain, 
but  the  joint  between  previously  tinned 
surfaces  may  be  made  by  ordinary  meth- 
ods and  with  ordinary  soft  solder.  Only 
the  tinning  mixture  need  be  special.  Ta- 
bles of  the  composition  of  many  solders 
are  given. — Bur.  Stand.  Circular  No.  78, 
1919, 

CHEMICAL  TESTS  OF  MILK. 

Artificial  Preservatives  in  Milk — Put 
about  10  c.c.  of  milk  in  a  beaker  and  add 
about  10  c.c.  of  concentrated  Hydrochloric 
Acid  in  which  a  few  grains  of  Iron 
Chlorid  have  been  dissolved.  Heat  gently, 
and  stir  constantly.  If  the  milk  contains  some 
artificial  preservative  (in  this  case,  For- 
maldehyd),  a  pur- 
plish color  will  re- 
sult. 

Fat  in  Milk— Dip 
a  piece  of  filter  pa- 
per in  some  milk 
and  carefuly  dry, 
allowing  no  dust  to 
come  in  contact  with 
it.  After  it  has 
thoroly  dried,  soak 
it  in  Carbon  Di- 
Sulfid  until  all  the 
residue  is  dissolved 
in  it.  Pour  the 
liquid  onto  a  watch- 
glass  and  carefully 
evaporate  over  a 
water  bath.  The  sub- 
stance remaining  in 
the  watch-glass  is 
the  fat. 

Contributed  by 
IRVING  SIMP- 
SON. 


greater  than 
the  formula 
Ozone  is  an  allotropic  and  an 
form  of  the  element  oxygen.  It 
the  same  substances  as  does  oxy 
more  vigorously.    It  rusts  silver 


that  of  chloric  acid  and  heat  a  moment.  When 

03.  the   tube   fills   with   gas   add   water  and 

unstable  shake.    This  when  used  as  ink  and  the 

oxidizes  writing  heated  will  turn  a  golden  yellow, 

"'en,  but  Euchlorine  can  also  be  used  as  a  test  for 

lu  black  iodin — proceed  as  follows :    Make  a  solu- 


To  Render  Lamp  Wicks  "Everlast- 
ing" and  to  prevent  smoking  steep  in  a 
concentrated  aqueous  solution  of  tung- 
state   of   soda;   dry   thoroughly   in  an 

oven. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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AM  American  hydroplane,  2,000  feet 
up,  talked  recently  with  a  sub- 
merged submarine  at  Fisher's 
Island,  six  miles  from  New  Lon- 
don Harbor,  off  New  London, 
Conn.  The  conversation  from  both  plane 
and  submarine  was  listened  to  by  a  party 
of  250  engineers,  members  of  the  Edison 
Society  of  Electrical  Engineers. 

As  guests  of  Captain  J.  R.  De  Frees, 
;ommander  of  the  experimental  station, 
about  one  hundred  of  the  engineers  boarded 


both  air  and  water  was  worked  out  at  the 
local  station,  and  will  be  made  a  part  of 
the  regular  naval  equipment  when  final 
tests  are  made.  The  system  enables  an 
airplane,  which  can  see  submerged  sub- 
marines, to  direct  a  friendly  submarine  to 
the  accurate  firing  of  a  torpedo  at  the 
enemy  submersible. 

The  airplane  carries  on  radio-communi- 
cation by  means  of  an  antenna  wire,  or 
wires,  trailing  down  from  the  wing  tips  or 
else  from  the  fuselage.    These  wires  have 


ment.  The  experiments  have  shown  that 
communication  at  sea  can  be  carried  on 
under  all  conditions,  more  efficiently  with 
an  insulated  closed  loop  than  with  an  ordi- 
nary antenna  now  in  general  use.  The  loop 
is  of  simple  construction,  requires  no  mast 
and  therefore  does  net  interfere  with  sub- 
mergence. Under  storm  conditions  or  dur- 
ing a  submergence  where  the  ordinary 
antenna  is  useless,  communication  by  means 
of  the  closed  loop  is  perfectly  practicable. 
Details  and  results  of  the  official  tests  were 
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Recently  a  Remarkable  Radio  Test  was  Conducted  by  the  U.  S.  Navy.  A  Submerged  Undersea  Boat  Succeeded  in  Transmitting  and  Re- 
ceiving Wireless  Signals  to  and  from  an  Airplane  Flying  Overhead.    The  Paths  of  the  Traveling  Ether   Wave  Loops  are  Indicated  by  the 

White  Dotted  Lines. 


the  destroyer  U.  S.  S.  Blakeslee,  while 
others  boarded  a  subchaser.  The  sub- 
marine N-6  dived  several  fathoms,  and  the 
water  craft  established  both  wireless  and 
wireless  telephone  communication  with  her. 
\t  the  same  time  a  hydroplane  established 
radio  communication  with  the  surface  craft 
and  with  the  submarine.  The  conversations 
were  plainly  heard  by  the  engineers  aboard 
i  he  surface  craft. 

The  system  of  radio  communication  thru 


weights  at  their  lower  ends,  and  are  gen- 
erally arranged  to  be  quickly  reeled  in  or 
out  as  desired.  The  aerial  on  submarine 
destroyers  comprises  several  wires  sup- 
ported between  the  two  masts. 

Considerable  experimental  work  has  been 
carried  on  in  the  past  year  with  submarine 
radio,  and  the  tests  between  the  airplane 
and  the  submerged  submarine  marked  the 
culmination  of  a  series  of  important  re- 
searches in  this  direction  by  the  govern- 


given  in  full  detail  in  the  October  is-sue. 

The  design  and  specification  of  the  sub- 
marine closed  loop  antenna  are  given 
below  : 

DETAILS  OF  SUBMARINE  LOOP  ANTENNAE. 

The  loop  antenna  consists  of  two  insu- 
lated wires  grounded  at  the  extreme  ends 
of  hull  carried  over  suitable  supports  to  the 
bridges,  and  thence  thru  radio  lead-ins  to 
the  apparatus. 

(Continued  on  page  707) 
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THE    powerful    German    radio  tele- 
graph   station    located    at  Nauen, 
German)-,  and  from  which  during 
the    war,    thousands    of  '  messages 
were  sent  broadcast,   both  of  an 
official  military  nature,  and  also  in  the  form 
of  propaganda   to   the  outside   world,  is 
shown  in  the  accompanying  photographs. 


in  height.  These  latest  style  towers  rest 
on  massive  glass  insulators  at  their  feet, 
and  they  are  guyed  in  position  by  one-inch 
stranded  steel  cables  which  are  broken  up 
into  short  sections,  by  means  of  large  strain 
insulators,  so  as  not  to  permit  a  loss  of 
energy  either  in  receiving  or  transmitting, 
due  to  these  different  lengths  of  guy  wires 


The  Vossische  Zeitung,  Quoting  Official 
Sources,  Recently  Gave  Details  of  the 
Arrangements  of  Wireless  Communication 
Between  Germany  and  America.  The  News- 
paper Says  Ffforts  Will  Be  Made  to  Induce 
the  United  States  to  Release  Other  Wireless 
Stations  Than  That  at  Belmar,  N.  J.,  for 
Service  with  Nauen.  The  Imperial  Post 
Ministry  Has  Established  a  Special  Depart- 
ment to  Solve  This  and  Other  Wireless 
Problems  Under  Herr  Bredow  as  Director. 
He  Will  Attempt  to  Make  the  Wireless 
Cheaper  Than  Cable  Communication. 


Several  motor  generator  sets,  as  well  as 
tuning  helices  and  high  tension  step-up 
transformers,  are  shown  on  the  main  floor 
of  this  room.  The  floor  as  well  as  the 
side  walls  are  of  colored  tile,  which  is  a 
very  attractive  and  sanitary  finish  for 
the  interior  of  such  a  building.  The  Nauen 
radid  station  has  employed  from  time  to 
time  different  transmitting  apparatus,  in- 
cluding arcs,  quenched  gaps  and  high  fre- 
quency alternators.  At  one  time  the  Nauen 
plant  was  reported  to  be  using  a  200  kilo- 
watt Goldschmidt  alternator. 

HiiuiiiiiiiiKiiiiiiiiiiiiiuiiiniiiiiiiiiiiiiiiiiiiiiniim 

GREAT  GERMAN  WIRELESS  STATION 
RESUMES  COMMUNICATION  WITH 
AMERICA — The  Great  Wireless  Station  at 
Nauen,  Germany,  the  Largest  and  Most 
Powerful  in  the  World,  Has  Resumed  Un- 
censorcd  Radio-communication  with  Ameri- 
can Stations.  The  Photo  at  Left  Shows  a 
Part  cf  the  Gigantic  Aerlsl  Wire  System 
Erected  During  the  War  at  the  German  Sta- 
tion. The  Photo  Below  Shows  the  Interior 
of  the  Generating  Plant  of  the  Nauen  Sta- 
tion, Rated  at  600  Kilowatts. 


_  The  receiving  apparatus  used  at  this  sta- 
tion is  provided  with  recording  as  well  as 
very  efficient  amplifying  intsruments,  and 
messages  from  all  parts  of  the  world  are 
daily  received  and  recorded  at  this  station. 
The  amplifiers  now  in  use,  and  also  those 
employed  during  the  greater  part  of  the 
war,  utilized  vacuum  tubes  similar  to  the 


The  main  building  is  of  special  brick  as 
may  be  perceived  in  the  photograph,  and  is 
quite  an  imposing  structure.  It  is  of  typi- 
cally German  architecture  and  quite  severe 
in  some  of  its  details, — in  fact,  in  some 
ways  it  looks  more  like  a  fortress  of  me- 
diaeval style  than  it  does  a  modern  wire- 
less power  station.    These  photographs  are 


very  interesting  indeed  to  us,  as  they  are 
the  first  to  be  taken  of  the  Nauen  wireless 
plant  since  the  declaration  of  war  by  Ger- 
many in  1914.  Visitors  to  this  great  radio 
plant,  one  of  the  most  powerful  in  the 
world,  even  at  the  present  day,  will  hardly 
recognize  the  grounds  or  the  antenna  sys- 
tem, as  many  changes  were  made  by  the 
ex-Kaiser's  radio .  experts  during  the  war. 
These  changes  were  made  from  time  to 
time  as  new  improvements  and  greater 
ranges  were  necessitated  by  the  exigencies 
of  military  operations.  The  Nauen  station 
has  a  large  number  of  the  latest  style  masts 
stretching  out  for  a  great  distance  on  all 
sides,  from  the  tops  of  which  there  extend 
vast  aerial  wire  net-works  which  are  con- 
nected with  the  radio  station  building. 
Some  of  the  steel  masts  tower  600  feet  into 
the  air,  while  other  masts  measure  400  feet 


being  in  tune  with  the  fundamental  wave 
length  used,  or  possibly  upper  or  lower 
harmonics  of  the  fundamental  wave. 

One  of  the  accompanying  photographs 
shows  a  very  interesting  view  of  the  in- 
terior of  one  of  the  transmitting  apparatus 
rooms  of  the  Nauen  Station.  As  will  be 
noted,  the  station  building  wdiich  was 
erected  before  the  war  is  quite  ornate  and 
somewhat  resembles  the  interior  of  Ameri- 
can radio  and  central  stations.  The  ceiling 
is  covered  with  glass  panels  thru  which 
light  is  transmitted  as  well  as  thru  the 
windows  from  the  side  walls. 


Photo  Copyrighted  by  International  Film  Service. 

De  Forest  audion,  but  the  electrodes  of 
which  are  coated  with  metallic  oxides  so 
as  to  give  a  very  powerful  electronic  emis- 
sion when  heated.  These  bulbs  were  de- 
vised by  Lieben  and  Riez,  and  are  claimed 
to  have  a  very  high  amplification  factor, — 
in  fact,  superior  to  any  other  vacuum  bulb 
amplifier  in  the  world.  But  this  hardly 
seems  to  be  the  case  from  the  evidence 
which  we  have  heard  against  it  from  time 
to  time,  gained  from  radio  experts  and  offi- 
cers who  have  become  familiar  with  the 
German  form  of  tube.  Many  of  these  tubes 
(Continued  on  page  707) 
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THIS  instrument  was  designed  for 
the  purpose  of  facilitating  the  meas- 
urement of  wave  length  and  logarith- 
mic decrement  of  radio  circuits.  It  is 
portable  and  of  rugged  construction 
and  may  be  used  for  field  work  as  well  as 
for  laboratory  purposes.  The  instrument  is 
essentially  a  wave  meter  consisting  of  a  va- 
riable condenser,  four  inductance  coils  and 
a  sensitive  hot  wire  indicating  device,  the 
readings  of  which  are  proportional  to  the 
square  of  the  current  passing  thru  it.  A 
crystal  detector  and  head  telephone  are  pro- 
vided and  -wave-length  measurements  may 
be  made  either  with  the  crystal  a::d  tele- 
phone receivers  or  with  the  hot  wire  instru- 
ment. A  buzzer  is  attached  to  the  instru- 
ment in  order,  that  it  may  be  used  as  a 
transmitter  for  calibrating  purposes. 

The  inductance  coils  are  connected  in  the 
circuit  by  placing  them  in  the  holder  near 
the  back  of  the  instrument.  The  condenser 
may  be  varied  by  turning  the  knob,  on  the 
right-hand  side  of  the  instrument,  care 
being  taken  to  see  that  the  lock  on  the  op- 
posite side  of  the  case  is  released.  The  con- 
denser scale,  reading  from  0  to  180  degrees, 
appears  in  a  depression  near  the  back. 

For  the  measurement  of  wave  length, 
four  scales  are  provided.  The  scale  which 
is  to  be  used  with  a  riven  coil  is  indicated 
by  a  pointer  which  operates  automatically 
by  the  insertion  of  the  coil  in  position. 

Beneath  the  condei  ser  knob  is  a  scale 
which  is  marked  off  to  the  right  and  to  the 
left  of  the  zero  line  from  0  to  0.30.  These 
scale  divisions  represent  the  sum  of  the 
logarithmic  decrement  of  the  transmitter 
and  of  the  decremeter,  $i  -f-  52,  5i  being  the 
decrement  of  the  transmitter  under  test  and 
S2  the  decrement  of  the  instrument.  82  is 
given  for  each  of  the  inductance  coils  for 
various  settings  of  the  variable  condenser. 

There  is  an  index  mark  0,  which  is  mov- 
able about  the  knob  and  which  may  be  ro- 
tated until  it  is  in  line  with  the  zero  on  the 
scale.  The  hot  wire  instrument  is  connect- 
ed in  the  circuit  by  placing  it  so  that  its  lugs 
fit  into  the  lugs  on  the  top  of  the  instru- 
ment. When  the  hot  wire  instrument  is 
removed,  its  terminals  are  short  circuited 
so  that  the  wave  meter  may  be  used  with 
the  buzzer  or  crystal  detector.  Extending 
above  the  glass  of  the  hot  wire  instrument 


Lower  Case  and  Cover  of  New  Direct   Reading   Kolster  Decremeter  and  Wave  Meter. 
The  Four  Inductance  Coils  Are  Retained  in  the  Lid  by  a  Special  Clamp  as  Shown. 


View  of  Variable  Condenser,  and  Other  Parts  of  New 
Kolster    Decremeter    and    Wave    Meter    Obtained  by 
Turninq   the   Lid   of  Cabinet   Upside  Down. 


is  a  small  screw  for  adjusting  the  zero  of 
the  instrument. 

Measuring    Wave  Length. 

In  making  wave-length  measurements  the 
instrument  should  be  placed  as  far  away 
from  the  coils  of  the  transmitter  as  practi- 
cable, beginning  with  a  minimum  coupling, 
between  the  wave  meter  and  transmitter,  as 
the  hot  wire  instrument  is  sensitive  apd  will 
burn  out  if  too  much  current  is  past  thru  it. 
When  making  wave-length  measurements, 
it  is  not  necessary  to  get  full  deflection  of 
the  hot  wire  instrument  needle  and  it  is 
best  to  use  as  small  coupling  between  the 
antenna  circuit  and  wave  meter  as  possible. 

The  wave  meter  is  in  resonance  with  the 
transmitter  when  the  deflection  of  the  hot 
wire  instrument  is  a  maximum, 
as  indicated  by  the  fact  that  the 
deflection  becomes  less  when  the 
condenser  is  turned  in  either  di- 
rection from  this  position.  The 
wave  length  is  then  indicated  by 
the  pointer  on  the  wave-length 
scale. 

More  accurate  measurements 
of  wave  length  may  be  made  by 
observing  the  reading  on  the  con- 
denser when  the  instrument  in- 
dicates resonance.  The  wave 
length  may  then  be  determined 
by  referring  to  the  calibration 
curves  which  accompany  each  in- 
strument. 

Separate  calibration  of  the  in- 
strument when  it  is  used  with 
the  crystal  detector  and  with  the 
buzzer  are  furnished. 

When  the  instrument  is  used 
with  the  crystal  detector,  the 
telephone  receiver  should  be  con- 
nected to  the  binding  posts  so 
designated  and  the  hot  wire  in- 
strument and  buzzer  battery  re- 
moved. The  condenser  scale 
should  be  observed  and  reference 
made  to  the  calibration  curve. 


Measurements    of    Logarithmic  Decrement. 

The  well-known  Bjerknes  method  of  ob- 
taining the  logarithmic  decrement  is  used. 
The  task  of  making  experimental  observa- 
tions and  the  necessary  calculations  re- 
quired by  the  Bjerknes  formula  is,  how- 
ever, eliminated  by  the  use  of  this  instru- 
ment. The  sum  of  the  decrements,  SL  _|- 
S2,  is  read  directly  from  the  scale  under  the 
condenser  knob  after  proceeding  as  fol- 
lows : 

1.  Before  connecting  the  hot  wire  instru- 
ment to  the  decremeter  set  the  needle  to 
zero  by  means  of  the  adjusting  screw. 

2.  See  that  the  detector  point  is  not  in 
contact  with  the  crystal  and  that  the  buzzer 
battery  is  removed. 

3.  With  very  little  coupling  between  the 
wave  meter  and  the  transmitter,  adjust  the 
variable  condenser  until  a  maximum  de- 
flection of  the  hot  wire  instrument  is  ob- 
tained. 

4.  Increase  the  coupling  until  the  deflec- 
tion of  the  hot  wire  meter  is  somewhat 
more  than  half  of  the  scale,  if  this  is  pos- 
sible without  making  the  coupling  too  tight. 
In  case  the  current  in  the  transmitter  is 
small  the  deflection  used  must  also  be  small, 
otherwise  inaccurate  results  will  be  ob- 
tained. 

5.  Carefully  turn  the  condenser  handle  in 
either  direction  until  the  needle  of  the  hot 
wire  instrument  drops  to  one-half  of  the 
maximum  deflection. 

6.  Rotate  the  movable  index  mark  around 
the  scale  surrounding  the  condenser  handle 
until  the  two  zero  marks  are  exactly  in  line, 
taking  care  not  to  change  the  position  of 
the  handle. 

7.  Carefully  turn  the  handle  back  until 
the  needle  of  the  hot  wire  instrument  makes 
a  complete  excursion  from  half  deflection 
thru  the  maximum  and  back  again  to  half 
deflection.  The  reading  on  the  scale  now 
opposite  the  indext  mark  O,  will  be  5,  -f  52. 
or  the  decrement  of  the  transmitter  plus  the 
decrement  of  the  instrument. 


664 


ELECTRICAL  EXPERIMENTER 


November,    IV 19 


IN  ordinary  Amateur  Radio 
receiving'  sets  constructed 
by  themselves  the  coupling 
coils  which  connect  the  de- 
tector and  antenna  circuits 
are  a  great  source  of  loss  of 
power,  due  to  poor  design  and 
faulty  construction  principally. 
For  these  reasons  I  take  great 
pleasure  in  laying  before  the 
everyday  experimenter  plans  and 
specifications  of  a  receiving  set 
which  will  undoubtedly  mark  the 
line  of  Efficiency  thruout  its  cir- 
cuits and  operation.  A  few 
words  as  to  the  reasons  for  such 
results  will  not  be  amiss.  Abso- 
lutely no  sliding  contacts  should 
be  used,  owing  to  the  fact  that 
they  are  of  high  resistance, 
gather  dirt,  and  the  filings  pro- 
duced by  the  sliding  process 
lodge  in  between  turns  and 
short-circuit  them.  Taps  should 
not  be  taken  off  the  coils  for  the 
purpose  of  varying  the  induct- 
ance ;  this  produces  "dead-end" 
losses  and  results  in  a  consider- 
able weakening  of  the  incoming 
signal.  The  coils  should  be  wound 
on  separate  tubes  or  spools,  as 
shown  in  the  diagrams.  Ar- 
rangements are  made  to  connect 
the  coils  together  when  more  in- 
ductance is  necessary,  and  all 
windings  are  of  stranded  wire 
(Litzendraht)  to  minimize  the 
high-frequency  resistance. 

THE  LOOSE  COUPLER. 

Litzendraht  was  produced  for  the  pri- 
mary and  secondary  in  the  following  man- 
ner :  Three  strands  of  No.  36  were  twisted 
together  for  the  secondary  windings,  and 
six  strands  of  No.  36  for  the  primary 
winding.  The  primary  consists  of  only 
thirty  turns  and  arrangements  are  provided 
in  the  elementary  circuit  for  cutting  in 
either  the  loading  coils  or  the  variable 
condenser  in  series  with  the  same,  each 
at  a  time,  in  order  to  make  it  possible  to 
increase  or  decrease  the  wave  length  be- 
yond that  of  the  tuner  primary  itself. 

The  wooden  cores  shown  in  Fie.  1  are 
the  forms  upon  which  the  windings  are 
placed,  and  in  the  same  figure  are  shown 
means  of  connecting  them  together  when 
necessary. 

THE  DETECTOR. 


The  detector  is  a  great  energy-consum- 
ing and  generally  a  energy-wasting  device 
of  the  receiving  circuit,  and  can  hardly  be 
avoided.  Of  course  if  the  audion  is  to  be 
used  in  place  of  the  crystal  rectifiers  con- 
ditions are  greatly  changed  and  amplifica- 
tion instead  of  loss  of  received  energy  is 
the  result.  Crystals  vary  immensely  in 
resistance,  but  in  order  to  obtain  as  little 
loss  as  possible,  low  resistance  crystals 
should  be  used,  providinc,  however,  their 
rectifying  qualities  are  good.  Owing  to 
the  fact  that  measurements  taken  on  the 
Wheatstone  bridrre  will  not  show  anything 
because  the  high-frequency  resistance  will 
differ  greatlv  when  the  crystal  is  under 
oneration.  thp  onlv  thi^a:  to  do  is  to  gret  an 
assortment  of  different  crystals  and  try 
them  until  a  eood  one  is  obtained.  The 
crystals  should  be  fastened  in  the  cup  with 
copper-mercTv  amalgam,  and  all  posts 
supporting  either  the  cup  or  point  should 
be  strong  and  firmly  held  to  the  base  so 
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constant  and  a  source  of 


New  Sectional  Loose-Coupler  for  Amateur  Work.  PRIMARY:  Form 
—41/2"  diameter,  V/z"  wide,  1"  winding,  Turns  30,  -Feet  35,  Six 
Strands  No.  36  S.C.C.  SECONDARY  WOUND  WITH  3  STRANDS 
OF  No.  36  S.C.C.  CORE  Dl  M  ENSIONS—  No.  1:  4"  x  1";  No.  2:  4"  x 

1l/2";  No.  3:  4"  x  ZVz"  and  No.  4:  4'  x  3J/2".  Winding  Space— 1/2";  1"; 
2"   and   3",  respectively. 


that  when  a  good  adjustment  is  arrived  at 
there  will  be  little  chance  of  losing  energy 
thru  faulty  connections. 

CONDENSERS. 

In  the  receiving  set  we  have  very  low 
voltages,  and  for  this  reason  our  condensers 
are  generally  quite  efficient.  Nevertheless, 
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a  few  hints  as  to  its  operation  may  be  of 
value.  The  condensers  should  be  dust  and 
moisture  proof  to  protect  them  from  short- 
circuits  and  leaks.  They  should  be  kept 
away  from  tuning  inductances  to  avoid 
losses  by  induction.  The  dielectrics  used 
should  preferably  be  those  having  little 
hysteresis  loss,  as  in  some  dielectrics  this 
loss  does  not  depend  on  the  stress  under 
which  the  dielectric  is  placed,  but  is  al- 


ways 
loss. 

TELEPHONE  RECEIVERS  USED  IN 
RADIO. 

The  factors  of  efficiency  in  re- 
ceiver telephones  are  chiefly  the 
following:  The  diafram  should 
be  placed  as  close  as  possible  to 
the  pole  pieces  to  keep  magnetic 
leakage  low ;  however,  space  for 
variation  should  be  provided.  It 
should  be  as  light  as  is  consist- 
ent with  sturdy  construction. 
Heavy  enamel  should  not  be 
used  for  painting,  owing  to  its 
increased  weight  without  in- 
creased efficiency.  The  magnetic 
field  in  a  receiver  is  quite  weak, 
and  the  lighter  a  diafram  is  the 
greater  will  be  the  amplitude  of 
its  vibration,  consequently  the 
louder  the  tone.  Also,  the  smaller 
the  diameter  of  the  diafram  the 
easier  will  it  move.  Every  arti- 
cle possesses  a  natural  period  of 
vibration,  i.e.,  the  number  of 
times  per  second  an  object  will 
vibrate  if  struck  a  blow.  From 
the  foregoing  it  will  be  easy  to 
see  that  if  a  force  acts  upen  it 
which  strikes  in  the  same  num- 
ber of  times  per  second  as  is  the 
natural  period  of  the  object 
(diafram  in  this  case),  it  will 
vibrate  to  a  much  greater  extent 
than  if  the  period  of  the  force 
were  something  else.  Since  a  dia- 
fram vibrates  in  response  to  an  external 
force  (the  pulsating  magnetic  field  in  the 
'phone  proper),  if  the  natural  period  of  the 
diafram  is  the  same  as  that  of  the  magnetic 
field,  the  resulting  amplitude  of  vibration 
will  be  much  greater  than  it  ordinarily 
would  be. 

For  instance,  if  we  are  receiving  a  mes- 
sage which  is  sent  on  a  500-cycle  spark  set, 
which  gives  a  tone  of  1,000  sparks  per  sec- 
ond, and  the  diafram  of  the  receiver  has  a 
natural  (vibrating  period)  of  about  1,000 
per  second,  the  result  will  be  a  much  louder 
note  in  the  'phones  than  would  result  from 
using  a  different  diafram  or  one  having, 
say,  a  vibrating  period  of  600  or  800. 

The  sensitivity  of  a  receiver  is  the  small- 
est current  which  will  give  an  audible  re- 
sponse when  past  thru  it.  A  good,  practical 
test  for  this  is  to  tap  the  two  telephone 
cord  tips  lightly  on  the  end  of  the  tongue; 
if  they  are  what  is  termed  sensitive  they 
will  produce  a  click  in  the  'phones,  thus 
detecting  a  very  slight  amount  of  current 
generated  by  placing  the  two  tips  in  saliva. 
The  usual  method  of  testing  'phones  for 
their  sensitiveness  is  to  connect  a  buzzer 
to  the  primary  of  your  loose  coupler  and 
the  receivers  to  the  secondary,  making  note 
of  the  distance  which  the  two  coils  were 
separated  when  practically  no  signal  was 
audible.  The  sensitiveness  of  two  different 
receivers  may  be  measured  by  the  above 
mentioned  method.  The  receiver  which 
permits  the  greatest  amount  of  coupling 
between  the  two  coils  is  the  more  sensi- 
tive one. 

CONNECTIONS. 

All  connections  should  be  stranded  wire 
and  well  soldered.  All  switch  contacts 
should  be  good,  especially  in  button 
switches,  and  kept  free  from  oxid  and  dust. 
No  steel  or  iron  should  be  permitted  in 
any  part  of  the  set  (not  even  steel  screws) 

to  avoid  hysteresis  losses. 
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A  GOOD  STRAIN  INSULATOR 

This  strain  insulator  is  cheap  and  effi- 
cient and  easily  constructed.  Its  efficiency 
is  due  to  the  glass  petticoat  keeping  the  in- 
sulator free  from  rain  and  snow.  The  in- 
sulator is  a  fiber  rod  1/4  inch  in  diameter 
and  about  7  inches  long,  one  end  of  which 
is  turned  to  a  taper  to  tit  in  the  neck  of  a 
wine  bottle  which  are  usually  long  and 
slender.  The  bottle  having  been  cut  off 
near  the  bottom  by  tying  a  string  around 
the  bottle  where  the  cut  is  desired,  saturat- 
ing the  string  with  alcohol,  igniting,  and 
when  flame  is  extinguished  plunging  in  cold 
water.  Each  end  of  rod  is  drilled  deep  and 
tapt  to  take  a  J4"-20  thread  tye-bolt.  The 
eye-bolt  used  in  the  tapered  end  is  a  little 
longer  than  the  other,  and  is  screwed  in  so 
that  the  eye  just  touches  the  neck  of  bottle. 
This  holds  the  bottle  in  position.  Pitch  is 
poured  in  the  space  around  eye-bolt  and 
also  around  the  fiber  rod  on  the  inside  of 
bottle,  to  make  it  water-tight  and  more 
rigid. 

Contributed  by  J.  A.  WEVER. 


It's  an  III  Wind — etc.  Who  Cares  for  Prohi- 
bition Now7  Here's  the  Finest  Aerial  Insula- 
tor Ever — and  It  Has  a  Rain-Shedding  Petti- 
coat Made  from  a  Once  Proud  Claret  Bottle. 


THE  THERMO-COUPLE  RADIO 
AMMETER. 

A  very  important  commercialization  of 
an  old  principle  is  made  in  the  new  thermo- 
couple ammeter  for  measuring  high  fre- 
quency currents,  such  as  are  met  with  in 
wireless  work.  Its  superiority  over  the 
old  hot-wire  instrument  is  so  great  that  it 
admits  of  no  comparison. 

The  indicator  used  may  be  any  high-grade 
moving  coil-permanent  magnet  type  of  me- 
ter operating  on  the  D'Arsonval  principle, 
but  it  must  be  very  carefully  designed,  for 
it  must  give  full  scale  deflection  on  about 
10  millivolts. 

The  "couple"  consists  of  a  straight  wire 
of  high  resistance,  preferably  nichrome, 
connected  to  suitable  terminals,  and  forms 
the  path  of  the  high-f requencv  current. 
Welded  to  the  center  of  the  wire  and  to 
each  other  are  two  fine  wires,  an  iron  and 
a  copper,  which  are  connected  with  their 
free  ends  to  the  meter  circuit. 

As  the  current  passes,  it  heats  the  wire, 
and  consequentlv  the  couple.  The  heat 
causes  the  couple  to  deliver  a  small  direct 
current  voltage,  which  is  proportional  to 
the  effective  value  of  the  high-f reciuency 
current,  which  deflects  the  pointer.  Conse- 
quently the  scale  may  be  marked  to  read  in 
"amperes." 

Up  to  about  10  amperes  the  resistance 
strip  and  couple  may  be  placed  inside  of 


the  instrument  case,  forming  a  self-con- 
tained meter,  but  higher  currents  are  best 
measured  by  making  the  heating  or  resis- 
tance strip  111  the  form  of  an  external  shunt. 
The  terminals  arc  of  heavy  copper,  the 
same  as  a  regular  direct-current  shunt,  but 


turn  reel  E.  When  a  small  knot  pa 
between  B  and  C,  a  brief  contact  is  madi 
between  springs  A  and  B,  closing  the  cir- 
cuit and  causing  the  sounder  to  make  a  dot 
When  a  group  01  knots  passes  the  contact 
remains  longer  and  causes  the  sounder  t<' 
make  a  dash.  1  he  reel  may  be  turned  at 
any  speed  to  suit  the  learner. 

Contributed  by  ALTON  D.  SPENCER 


A  Handy  Instrument  Fact  for  Radio  Men. 
High  Freoiiency  Currents  Are  Measured  by 
the  D.  C.  MlllivoltmetP'-  Connected  to  a  Cop- 
per-Iron   Thermo-Couple    as  Shown. 

instead  of  a  single  heavv  conductor  several 
fine  wires  are  stretched  between  the  ter- 
minal lugs  so  that  each  wire  presents 
the  same  inductance  and  "skin  effect" 
to  the  high-frequency  current,  thus  in- 
suring even  division  of  current  and 
enables  the  "couple"  to  be  placed  on 
one  wire  only,  which  is  essential  to  the 
quick  heating  and  cooling  necessary  to 
make  the  meter  indication  follow  the 
changes  in  current. 

The  shunts  may  be  made  inter- 
changeable to  measure  various  current 
strengths  with  the  same  meter,  and  are 
connected  to  the  meter  with  flexible 
leads,  exactly  the  same  as  an  ordinary 
direct-current  meter.  The  accompany- 
ing sketch  shows  how  the  meter,  heater 
and  couple  are  arranged. 
Contributed  by    VICTOR  H.  TODD. 


DAMPED  AND  UNDAMPED 
AUDION  HOOK-UP. 

Since  the  ban  upon  radio  reception  has 
been  lifted  1  have  done  a  great  deal  of  ex- 
perimenting with  undamped  wave  recep- 
tion. I  do  not  know  whether  this  has  ever 
been  developed  before  or  not,  but  for  the 
sake  of  those  that  have  not  seen  it  before, 
I  would  like  to  make  the  following  sugges- 
tion in  regard  to  undamped  wave  recep- 
tion. I  have  never  received  any  results 
with  the  Ultraudion,  Chambers  or  any  other 
hook-up  as  I  have  always  been  troubled 
with  the  flexibility  of  the  tones,  not  being 
able  to  "hold''  a  tone  that  was  readable.  I 
am  now  using  this  book-up  for  both  damped 
as  well  as  undamped  wave  reception,  and  it 


CODE    TEACHER    MADE  OF 
KNOTTED  STRING. 

A  simple  yet  effective  device  for 
learning  the  telegraph  code  may  be 
made  in  the  following  manner: 

Screw  two  pieces  of  brass  or  other 
metal  (A  and  C)  to  a  block,  allowing 
one  screw  in  A  to  project  thru  the 
block.  B  is  a  thin  piece  of  spring 
metal,  fastened  to  the  block  with  a 
screw  that  projecis  thru  the  block. 
Wires  from  the  sounder  and  battery 
are  attached  to  the  long  screws  holding  A 
and  B.  Small  reels  D  and  E  are  mounted 
on  the  block. 

Take  an  ordinary  white  cord  and  tie 
knots  in  it,  using  a  single  knot  for  a  dot 
and  four  knots  close  together  for  a  dash. 
The  alphabet  or  messages  may  be  made  in 


To  Sounder 


To  Battery 


i'<r  '/,;  'k 


Improved    "Damped    and    Undamped"  Audlon 
Hook-Up  for  Radio  Receiving. 

is  giving  me  fine  results. 
PS  is  the  loose  coupler. 

11  is  a  fixt  inductance,  3"  diam.  56  turns 
No.  22  S.C.C. 

CI  is  a  variable  condenser  .001  mfd 
C2  "  .001 

C3  "  .0005 

C4  "  .001 

12  is  a  tuning  coil  3"  diam.  30"  long,  No 
22  enameled  wire ;  the  inductance  is  varied 
with  a  slider  which  gives  minute  adjust- 
ment. 12  makes  the  audion  oscillate  while 
CI  and  C4  change  the  tone  of  spark  signals. 
The  sizes  need  not  be  followed  exactly,  but 
if  the  general  scheme  is  followed  I  am  sure 
the  operator  will  be  delighted  with  the  re- 
sults. For  any  further  information,  write 
me,  fellow  "Radio-Bugs." 

Contributed  by  E.  GARRATT  ARNOLD. 


Simple?    Well  We  Should  Say  So.    A  Code- 
Teaching  Instrument  Comprising  a  Knotted 
Cord     Drawn      Between     Contact  Making 
Members. 

this  way :  Roll  the  string  on  reel  D  and 
fasten  the  loose  end  to  reel  E.  Place  the 
string  between  the  B  and  C  contacts  and 


OPERATING  AUDIONS  ON  A.C.  110 
VOLTS. 

Radio  operators,  both  commercial  and 
amateur,  will  do  well  to  read  the  fine  arti- 
cle on  operating  audions  on  A.C.  circuits, 
prepared  by  Elliot  A.  White,  former  in- 
structor in  Radio,  Air  Service  School  for 
Radio  Mechanics,  Carnegie  Institute  of 
Technology,  in  the  July,  1919.  issue.  The 
day  of  expensive  high  voltage  "B"  briiterie5. 
and  the  still  more  troublesome  storage  cells 
required  for  the  filament  current.  i-  rnpidly 
passing.  The  efficiency  is  too  low  Better 
to  operate  audions  from  a  D.C.  or  A.C. 
110  or  220-volt  circuit,  even  if  you  have  to 
drive  a  small  dvnamo  from  a  water  wheel 
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THE  freedom  of 
wireless  is  here 
— its  in  the  air 
(where  it  belongs), 
and  the  inmates  of 
the  "'Radio  -  Bug- 
house" are  beginning 
to  rave  of  novel- 
ties in  loose-couplers, 
just  as  the  girls,  on 
the  approach  of  Eas- 
ter, begin  to  study  the 
fashion  magazines 
and  plan  yet  more  be- 
wildering styles. 

The  loose-coupler  is 
such  an  efficient  and 
willing  little  worker 
that  it  seems  like 
"painting  the  lily,"  as 
Shakespeare  says,  to 
think  of  bettering  it.  It's  only  because  we 
love  it  so  much  that  we  try  to  improve  it 
still  further — as  Father  used  to  say  when 
he  unrolled  the  trunk-strap  and  beckoned 
toward  the  shed. 

Here's  a  wrinkle.  If  it's  new,  the  "Ed." 
will  publish  it,  and  perhaps  it'll  become  the 
fashion,  like  last  Spring's  tight  skirts.  Who 
knows  ? 

As  we  make  bigger  and  bigger  couplers 
to  deal  with  the  longer  waves,  we  seem  to 
need  some  smoother  and  easier  means  of 


Why  Not  Make  an  Innovation — Slide  the  Loose-Coupler  "Primary"  Instead  of  the  Secondary 

Sure!    Why  Not? 


the  other  that  counts,  not  the  moving  of 
either  one  especially. 

But  the  primary  is  heavier  and  more  awk- 
ward to  move  than  the  secondary,  isn't  it? 
Yes  and  no.  If  you  move  the  primary,  you 
can  mount  it — coil,  box,  switches  and  all — 
on  four  grooved  wheels,  and  let  it  run  back 
and  forth  on  a  track,  like  a  typewriter  car- 
riage. There's  no  reciprocating  movement 
easier  and  more  accurate  than  that,  is 
there?  No,  he  says  reluctantly  but  with 
conviction. 


mary  G,  running  back 
and  forth  on  the 
wheel  H  H.  No  wob- 
ble to  that,  either,  so 
you  can  have  a  pretty 
close  fit  between  your 
two  coils. 

But  you  want  a  fine 
adjustment,  too?  All 
right,  what's  more 
satisfactory  than  the 
feed-screw  of  a  lathe? 
Rig  up  a  miniature 
feed-screw  D  (must 
be  brass)  with  a  split 
nut  like  E  to  grip  it 
or  not,  as  you  deter- 
mine. (E  has  a  knurl- 
id  head  attached,  not 
shown  in  the  figure, 
as  it  would  obscure 
the  nut.) 

your  primary  on  its 


the  clear  view  of 

Now  you  can  roll 
wheels  into  nearly  the  right  position,  turn 
the  nut  E  till  it  bites  the  feed-screw,  then 
roll  the  knurled  wheel  F  back  and  forth, 
varying  the  coupling  with  extreme  precision. 
Or  in  an  instant  you  can  disengage  the  nut, 
and  without  removing  your  hand,  push  the 
primary  back  and  forth  with  a  wide  sweep, 
as  you  pursue  some  new  and  fleeting  signal. 

Fig.  2  (A,  B,  C,  etc.)  shows  the  action 
of  the  feed-nut,  and  the  successive  stages 


B  c 

Method  of  forming  feed  nut 


Osangaged 


Rear  V/cn 


Wheel  plan 


Clever  Disengaging  Primary  "Slide"  Control. 


How   the   "Primary"   Is    Mounted   on   Small   Wheels   and  Tracks. 


moving  the  coils  than  the  present  slide-rods 
provide.  Well,  why  not  make  your  sec- 
ondary coil  the  stationary  element,  instead 
of  the  primary,  and  move  your  primary  in- 
stead?   It's  the  relative  position  of  one  to 


Fig.  1  shows  a  lixt  secondary,  mounted  on 
a  big  stiff  wooden  dowel  A.  and  this  in  turn 
on  a  stout  backboard  B,  braced  by  the 
switchboard  C.  No  wobble  or  sag  to  that 
secondary.    There  is  also  shown  the  pri- 


of  forming  it  from  a  block  of  brass ;  not  too 
much  work,  when  you  once  get  at  it. 

What  do  you  think  of  the  idea?  As  Nora 
Bayes  used  to  say,  "Will  we  kill  it,  or  leave 
it  live?" 


The  following  little  ar- 
rangement will  provide  a 
means  of  connecting  a 
(FIXT-VARIABLE)  high 
tension  condenser  in  the 
manner  practiced  in  the  va- 
rious types  of  commercial 
devices. 

Phosphor  bronze  or  spring 
brass  strips  are  mounted  so 
as  to  rest  tightly  on  the 
brass  strip  on  the  base;  a 
thin  si  rip  of  fiber  or  other 
(insulating)  material  has  a 
handle  and  is  forced  be- 
tween the  spring  contacts 
and  the  brass  strip,  thus 
serving  as  a  means  of  in- 
creasing or  decreasing  (con- 
necting or  disconnecting) 
the  plates  of  the  condenser. 

This  switch  can  be  used 
to  connect  batteries  in  par- 
allel as  well  as  any  other 
apparatus.     It   furnishes  a 


witel 


High  Tension  Condenser  Switch  That 


simple  and  efficient  type  of 
switch,  which  is  well  in  the 
reach  of  the  everyday  ex- 
perimenter, and  the  readers 
of  the  wireless  fraternity 
will  appreciate  this  timely 
article,  where  such  switches 
can  be  advantageously  em- 
ployed to  connect  the  con- 
densers used  in  audion  con- 
trol panels,  et  cetera.  The 
type  of  switch  employed  by 
commercial  concerns  to  ful- 
fill this  purpose  is  beyond 
the  average  amateur's  skill, 
while  the  switch  described 
will  Drove  an  easy  instru- 
ment to  construct  and  will 
at  the  same  time  perform 
its  duty  efficiently.  I  have 
used  them  successfully  in. 
the  radio  laboratory. 
Contributed  by 

E.  T.  JONES. 
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Variable  Tone  Bell. 

i  No.     1,312,610;    issued    to  P.  K. 
Chapman  and  R,  I!.  Robinson.) 
A  method  of  building  bells  such 
that  the  tone  of  the  device  can  be 


altered  at  will.  The  gong  may  be 
cast  or  else  punched  with  several 
projections  as  here  illustrated,  one 
or  more  of  which  can  be  cut  off 
as  desired  to  give  a  different  tone. 
The  striking  hammer  is  provided 
with  several  projections  also,  so 
that  the  degree  of  "loading"  on 
the  hammer  can  be  changed,  thus 
altering  the  rapidity  of  the  beats. 


I  Suction  Fly-Catcher. 

(No.  1,313,203;  issued  to  Harry 

Pakeman.) 
A  suction  type  of  flycatcher  in- 
tended to  be  driven  by  an  electric 
motor  or  other  means,  and  provid- 
,    ing    j    scheme    whereby    a  swiftly 
I    moving  air  current  is  created  by  a 
I    fan    which  current  of  air  is  so  di- 


rected as  to  cause  the  entrapment 

of  flies  in  such  a  way  that  they 
cannot  escape.  The  flies  are  caught 
in  a  removable  basket,  which  can 
be  detached  and  emptied  at  any 
tune.  A  bait  holder  is  provided  in 
which  molasses,  honey,  sugar  water, 
etc.,  or  other  similar  fly  bait  may 
be  disposed  to  attract  toward  the 
suction  distributor  millions  and  mil- 
lions of  the  ever-pestiferous  fly. 


Electric  Welding  Machine. 

(No.  1,312,845;  issued  to  James  H. 
Gravell. ) 

In  the  ordinary  type  of  electric 
welding  machine,  having  long  jaws 
or  throat,  it  is  practically  impos- 


sible to  secure  a  satisfactory  weld 
at  any  great  distance  in  from  the 
edge  of  the  work,  owing  to  the  fact 
the  current,  flowing  in  the  arms 
of  the  machine,  tends  to  produce  a 
magnetic  field  in  the  work  and 
space  between  the  arms,  which  op- 
poses the  flo.v  of  the  heating  cur- 
rent. This  reduces  the  efficiency  of 
the  welder.  In  the  present  design 
the  inventor  provides  a  special  pri- 
mary magnetic  winding  on  an  open 
core  frame,  which  produces  a  mag- 
netic field  between  the  arms.  This 
sets  up  a  counter-current  in  the 
arms,  which  offsets  the  self-induc- 
tion or  bucking  currents,  and  this 
permits  the  arms  of  the  welder  be- 
ing extended  for  any  length  desired. 

Electrically  Heated  Garment. 
(No.    1,312,830;    issued   to  Charles 
K.  Camm.) 


The  inventor  has  devised  a 
clever  form  of  weave  for  produc- 
ing a  special  fabric,  in  which  the 
electric  resistance  or  heating  wires 
are  interwoven.  An  automatic  ther- 
mostat is  prcvided  in  the  garment 
in  such  a  position  that  it  will  be 
actuated  and  controlled  by  the  tem- 
perature of  the  garment. 


(No. 


Electric  Ship's  Log. 

1,314,718:    issued    to  Nikola 
Tesla.) 

A  very  clever  invention  is  this 
latest  design  for  indicating  the 
speed  at  which  a  ship  is  moving 
thru  the  water  as  devised  by  the 
well-known  inventor,   Xikola  Tesla. 


As  tne  ship  speeds  along  thru  the 
water,  a  small  turbine,  mounted  at 
the  lower  end  of  a  tube  extending 
down  thru  the  bottom  of  the  shiD, 
is  actuated,  and  the  faster  the  boat 
speeds  along,  the  more  rapidly  the 
turbine  rotates.  The  revolutions  of 
the  turbine  are  conducted  thru  a 
flexible  or  other  shaft  to  a  revohible 
head  or  drum  in  the  top  of  the 
tube,  and  placed  at  the  deck  level, 
for  instance.  At  this  point  there  is 
mounted   the  indicating  instrument 


of  the  log,  with  the  dial  marked  in 
knots  or  miles  per  hour.  The  in- 
dicator of  the  instrument  is  moved 
by  the  friction  or  viscosity  of  the 
air  between  the  shaft-driven  drum 
and  a  similar  shaped  drum  secured 
to  the  indicator  and  in  close  prox- 
imity to  it,  there  being  no  direct 
mechanical  connection  between  the 
two. 


Electric  Gas-Detector. 

(No.  1,313,323  ;  issued  to  Milton  A. 
Nobles,  i 


The  device  will  detect  and  give 
an  unmistakable  alarm  whenever 
certain  gases  are  present  in  pre- 
determined quantities.  The  con- 
struction comprises  a  lamp  operated 
from  a  battery,  such  as  the  miners* 
headlight  ba.lery,  which  lamp  is 
blinked  on  and  o;T  whenever  gases 
are  present.  The  compete  aevice 
comprises  a  circui'-c'osir.g  device 
involving  the  use  of  f.  cata»ytic  ele- 
ment, such  as  a  fine  platinum  wire 
and  also  a  thermostatic  bar.  Trv.  in- 
strument is  not  affected  by  changes 
in  temperature. 


Thermic  Telephone. 
(No.    1,312,504;    issued    to  Robert 
Aernout  Baron  Van  Lynden.) 
The    prior    types    of    this  de- 
vice utilized  a  very   fine  platinum 
wire,    which    the    voice  currents 


caused  to  become  heated  and  cooled 
in  correspondence  with  the  voice 
undulations.  But  in  the  present  de- 
sign the  conductor  is  in  the  form 
of  an  "S"  and  may  be  formed  upon 
the  base  electroly tically,  or  it  may 
be  formed  of  a  fine  metal  sheet  or 
foil  laid  upon  the  supporting  sur- 
face. Also,  the  conductor  may 
comprise  a  mark  on  the  porcelain 
or  other  support,  such  as  that  cre- 
ated by  painting  or  printing  the 
same  upon  the  support  surface. 


Making  Submarines  Invisible, 
(No.  1,312,595;  issued  to  Henry  H. 
Suplee.) 

At  last  we  have  the  master  in- 
vention of  the  war,  rendering  sub- 
marines invisible.  Guess  how  the 
inventor  performs  this  trick?  Sim- 
ple:   He  installs  a  wall  tank  inside 


the  ''sub"  from  which  pipes  lead  to 
a  series  of  nozzles  placed  around 
the  hull.  Airplanes  and  blimps  can 
spot  "Mr.  Sub"  even  when  sub- 
merged 100  to  150  feet.     But  they 


will  have  to  try  a  new  one,  for 
Mr.  Suplee  opens  his  valves  and 
hides  his  little  hornet  by  shooting 
out  a  colored  liquid  into  the  sea 
water  that  effectually  nullifies  the 
transparency  of  the  water  without 
making  a  smudge.  Nigrosin  may 
be  used,  mixed  with  water. 


Helmet  Telephone  Set. 

(No.  1,314,819;  issued  to  Charles 
H.  Lehman.) 
The  speaker's  voice  does  not 
act  on  the  microphone  direct, 
but  is  carried  thru  a  mouthpiece 
and  speaking  tube  to  this  device, 
which  is  placed  at  the  rear  of  the 
helmet.  The  usual  telephone  re- 
ceivers are  mounted  in  the  sides  or 
ear-flaps    of    the    helmet.     In  the 


earlier  forms  of  telephone  and  radio 

telephone  devices  of  this  type,  the 
microphone  was  frequently  mounted 
on  a  breast-plate,  but  when  the 
aviator  or  pilot  turned  his  head  the 
voice  was  no  longer  impinged  on 
the  microphone. 


Submarine  Signal. 

(No.    1,312,809;    issued    to    C.  E. 

Scribner  and  J.  L.  McQuarrie.) 

Improved  submarine  signaling 
system  in  which  the  noise  or  sound 
from  the  propeller  of  the  local  ship, 
on  which  the  microphones  are 
mounted,  is  overcome.    This  objec- 


'  /////  \\\ 


MICROPHONES  '  ' 


tion  's  here  overcome  by  providing 
two  detectors,  one  of  which  is  rela- 
tively insensitive  and  both  of  which 
are  differentially  related  to  a  com- 
mon telephone  receiver.  This  makes 
it  readily  possible  to  balance  out  the 
noise  due  to  the  local  propeller, 
whereas  the  distant  propeller  affects 
the  sensitive  microphone  more  than 
the  insensitive  microphone,  and  p'ro- 
duces  a  resultant  effect  in  the  tele- 
phone receiver. 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the 
apparatus.  To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos 
preferred  to  light-toned  ones.  We  pay  $5.00  caUi  month  for  tl.e  best  photo  or  photos  and  $'2.00  t.i  tach  "Honorable  Mention."  Address  the  Editor,  "With 
:he  Amateurs'^_Dept.    


The  Editors  desire  to  call  to  the  attention  of  all  owners  of  "Electrical  and  Chemical  Laboratories"  the  fact  that 
hereafter  the  MONTHLY  PRIZE  WILL  BE  $5.00  CASH,  instead  of  $3.00.  ALSO  $2.00  CASH  WILL  BE  PAID  TO 
EACH  "HONORABLE  MENTION"  ENTRY  PUBLISHT.  We  have  net  received  any  "Laboratory  Photographs"  of 
late.  So  "go  to  it"  and  send  us  your  photo,  together  with  that  of  your  laboratory.  If  they  are  particularly  good 
we  may  list  some  new  and  bigger  prizes.  So  get  busy,  Boys!!!  It's  up  to  you.  Here's  a  way  to  earn  some  greatly 
wanted  laboratory  apparatus  at  no  cost  whatever.   Don't  be  afraid  to  send  in  too  many  photos,  Boys. 


'Aniat©^flr  Electrical  ILalboiratory  C©mtes1l 

H0N0RABLE;MENTI0N— ELLWOOD  R.  RUTENBER 
$2.00  PRIZE  PAID  EACH  "HONORABLE  MENTION ' 

THE  accompanying  photos  show  my  experimental  electrical  lab- 
oratory.   I  am  sixteen  years  of  aje  and  have  been  experiment- 
ing for  more  than  six  years.     My  laboratory  equipment  in- 
cludes the  following: 

IS  V.  10  Amp.  D.C.  Generator;  6  V.  3  Amp.  D.C.  Generator; 
110  V.  175  Amp.  D.C.  Motor;  1/20  H.P.,  A.C.  Motors, 
1/6  H.  P.,  A.  C.  Motor;  6  cylinder  Auto  Magneto;  6  V.  40  Amp. 
Storage  Lattery;  Combination  \  rlt-Ammeter,  24  V.  50  A,mp.;  Elec- 
tric l.-nr;  Home-made  Static  Machine ; Honf-made  Medical  Coil; 
Switchboard;  Ammeter,,  30  Amp.  Capacity;  Rheostat;  Test  Buzzer 
l'/2,  6,  8,  Volt  Transformer. 

I  have  spent  many  happy  hours  in  this  laboratory  performing  ex- 
periments of  all  kinds  with  the  apparatus  here  described.  I  have 
a  variety  of  chemicals  and  acids  for  experimental  purposes,  also 
three  rr.i.-:ing  trays  and  other  paraphernalia  necessary  for  the  work 
I  also  have  a  number  of  small  motors,  batteries,  switches  of  various 
kinds,  spark  coils,  bells,  and  how-to-make-it  odds  and  ends.  I  have 
a  very  uceful  home-m~de  low-voltage  rheortat  which  I  will  describe 
for  the  benefit  of  other  laboratory  owners,  at  the  earliest  oppor- 
tunity, in  the  columns  of  the  Electrical,  Experimenter. — Ellwood 
R.  Rutenber,  127  N.  Washington  Street,  Marion,  lnd. 


THIS  MONTH'S  $5.00  PRIZE  WINNER- 
KENNETH  STRICKFADEN 

THE  photos  herewith  show  my  electrical  laboratory  at  Coney 
Island,  New  York.  It's  good  to  be  back  again  in  the  good  old 
V.  S.  A.  and  my  "experiments,"  after  a  sojourn  in  Trance  with 
the  A.  E.  F.  My  "layout"  at  present  comprises  a  photographic 
dark  room,  chemical  "Lab."  and  electrical  "Lab."  One  of  the 
photos  shows  the  large  Oudin  high  frequency  coil,  which  is  ex- 
cited by  an  18-inch  induction  coil,  seen  at  the  extreme  right  of  the 
photo.  I  have  a  goodly  collection  of  telephone,  telegraph  and  radio 
apparatus — some  home-made  ar.d  some  standard  stoc'a  The  Oudin 
coil  outfit  is  excited  by  the  18-inch  spark  coil  operated  by  an  elec- 
trolytic interrupter  on  110-volt  circuit.  A  rotary  spark  gap  is  used. 
My  radio  receiving  set  includes  amplifiers.  I  have  a  Ford  car, 
specially  fixt  up  and  decorated,  in  which  "Yours  Truly"  and  all 
the  "junk"  will  attempt  to  fly  across  the  continent  to  sunny  Cali- 
fornia, my  old  home  town — Santa  Monica. — Kenneth  Strickfaden 
(home  address,  1217  11th  Street,  Santa  Monica,  Cal.). 
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SAW  in  a  magazine  some  time  ago 
some  guy's  idea  about  entering  into 
a  gab-feasl   with  the   Martians,  or 
Martonians,   or   Marites — or  what- 
ever you  want  to  call  'em,"  remarked 
one  of  our  crowd  as  we  sat  in  the  Union 
Depot   at   Portland,   Oregon,   waiting  for 
a  train  to  Pendelton. 

"Yes,"  replied  Jazz,  "I  saw  that.  It 
struck  me  as  being  sort  of  sensational  stuff. 
I  guess  it  is  alright — in  some  respects — but 
there  is  a  lot  of  stuff  evidently  overlooked." 

"How  is  that?"  asked  Punk,  looking  up 
from  his  Police  Ga- 
zette. 

"For  one  thing," 
began  Jazz,  "did  you 
see  the  write-up?" 

"Oh,"  returned 
Punk.  "I  have  seen 
some  of  the  bird's 
stuff  on  the  subject 
O.  K.— but  all  that 
stuff  is  so  far  from 
home  that  I  never 
paid  much  attention 
to  it." 

"Well,"  continued 
Jazz  Stokes,  "as  I 
was  going  to  say— 
the  late  Percy  Low- 
ell gazed  up  at  the 
Martian  bunch  of 
dirt  and  discovered 
that  it  was  stript 
all  over  with  stringy 
marks.  If  you  had 
seen  them  without 
any  explanation  you 
might  have  pro- 
nounced them  rail- 
way tracks,  or  road 
ways  —  but  old 
Lowell  must  have 
been  awful  'dry,'  or 
something;  so  he 
thunk  up  the  canal 
idea.    It  took." 

"I  thought  that  a 
bird  by  the  name  of 
Schiaparelli — a  Ger- 
man wop,  or  some- 
thing —  discovered 
the  canals,"  put  in 
Bender. 

"I  believe  you  are 
right,"  returned 
Stokes.  "It  was 
Sarsaparelli  that 
dug  up  the  canals 
and  Lowell  that  ex- 
tended the  theory 
and  kept  them  open 
to  the  astronomical 
public. 

"Anyway-,  a  Har- 
vard 'Proff  by  the 
name  of  Pickering 
got  it  into  his  head 
that  we  could  con- 
struct a  huee  mirror 
and  do  flash  liffht 
stunts  on  them  and 
take  chances  on 
them  catchine  on. 


Tsall&iinijif  wittlh.  Mare 

would  stretch  a  few  hundred  acres  of  black 
clotli  over  some  blinding  sands  of  the  great 
African  desert  and  have  some  monster 
motors  to  roll  and  unroll  the  'window 
shades'  in  such  a  fashion  as  to  give  them 
an  optical  impression  that  we  are  kidding 
them  into  saying  'Hello'  to  us  by  some  such 
way.  Of  course  such  a  stunt  would  cost 
the  price  of  a  young  war — but  what's  a  bil- 
lion or  two  to  a  scientist's  young  life! 
Wood  himself  didn't  intend  to  foot  the  bill." 


AS  SCIENCE  SEES  THE  MARTIAN. 

Due  to  th»  very  rare  Martian  atmosphere,  the  Martian's  chest  must  be  enormous  to 
accomr-odate  his  ponderous  lungs,  necessary  to  si  pply  his  oxygen.  Rare  atmosphere  con- 
ducts sound  very  poorly,  hence  the  large  ears,  required  to  catch  the  very  weak  sounds.  Due 
to  the  poor  atmosphere,  it  is  exceedingly  cold  on  Mars,  except  at  the  equator.  Hence 
Martians  are  covered  with  a  while  polar  fur  from  head  to  foot.  A  rare  atmosphere  conducts 
odors  but  poorly — hence  the  elephantine  nose,  which  goes  to  the  odor,  as  the  odor  can't  come 
to  the  Martian.  Gravity  on  Mars  being  much  less  than  on  earth — 1  lb.  on  earth  weighs  0.35 
lbs.  on  Mars — the  pull  on  his  body  is  very  s-nall.  Therefore,  his  height  Is  from  10  to  12 
feet.  To  support  such  a  tall  body  where  gravity  is  small,  better  footing  is  necessary,  hence 
the  big  feet.  The  tremendously  civilized  Martian  always  rides  or  flies  from  place  to  place; 
his  legs  are  thus  almost  useless,  hence  devoid  of  muscles,  consequently  thin.  The  Martians 
stopped  all  physical  work  millions  of  years  ago;  machines  do  his  work.  His  arms  thus  are 
weak  and  thin.  But  *he  hands  and  eyes — the  Martian's  most  important  organs — are  used 
and  worked  constantly — therefore  are  developed  wonderfully.  As  his  food  is  all  taken  in 
highly  concentrated  form  and  as  he  does  not  talk,  the  Martian's  mouth  has  shrunk  to  very 
small  dimensions.  Talking  in  a  rare  atmosphere  being  almost  impossible,  the  Martian  com- 
municates by  his  telepathic  organ,  "A,"  a  sort  of  sensitive  skin  stretched  between  antler-like 
prominences  (  n  top  cf  his  head.    The  same  organ  sends  out  the  telepathic  waves. — H.  G. 


"More  than  I  ike  I  \ — 1  don't  know — beside- 
I  don't  much  care.  But  both  the  men  are 
exceptionally  intellectual  specimens  of  our 
modern  breed. 

"A  Frog  by  the  name  of  Flammarion. 
a  'proff'  in  some  La  Belle  Universale  or 
something,  let's  out  some  of  his  think  tank 
juice  and  proposes  to  have  an  immense 
bank  of  incandescent  globes  Iayed  out  on 
a  dark  stretch  of  land  and  let  some  official 
throw  in  and  out  the  switch  to  the  tune  of 
'Do  you  get  us,  Mars?'" 

"Well,"  interrupted  Punk,  handing  his 
Police  Gazette  to  a 
preacher,  "h?ve  you 
any  better  hunch 
for  our  transetherial 
commu  n  i  c  a  t  i  o  n  '- 
Why  tear  down 
when  you  can't  put 
up  a  better  castle 
than  you  ripped  out 
— even  if  the  one 
that  you  propose  is 
warmer  than  the 
one  you  jerked  out 
of  commission  ?" 

"Well,"  replied 
Jazz,  "can't  I  kid  the 
kids  ?  They  are 
smart  men  and  have 
a  few  smart  faults 
They  have  it  all  ovei 
the  rest  of  us  in 
many  ways  — -but 
they  cannot  be  per- 
fect in  all  ways.  In 
one  or  two  respects 
they  have  fell  down 
in  their  hypothetical 
proposals.  Some  of 
us  who  sit  back  and 
find  fault  with  the 
Peace  Treaty  and 
so  forth  see  a  weak 
joint  in  their  pipe 
dreaming  and  ur 
with  the  'heehaw.' 

"Now  will  vou  le> 
me  rave? 

"In  the  first  place  . 
how  are  we  to  know 
that  the  beings  thai 
inhabit  Mars  —  if  il 
is  inhabited  —  are 
gifted  with  a  phys- 
ical and  mental  com- 
bination that  results 
in  what  we  explain 
as  sight?  We  don't 
know  but  what  they 
have  evoluted  past 
us — if  we  are  evo- 
luting — and  are  get- 
ting  into  their 
knowledge  what  we 
do  with  sight  by 
some  other 


and   some  more 

on  our  getting  them  if  they  do  catch  on.'' 
"He  was  not  a  proff  in  finance,  was  he?" 
questioned  V.  Dago  Hule.  with  a  sort  of  a 
smile. 

"Proff  Wood  (not  referring  to  his  head 
exactly)    figured   out   a  plan   wherein  we 


"Don't  you  think  that  that  was  just  a  sort 
of  figure  of  speech?  T  don't  think  that  he 
really  thought  of  doing  exactly  what  he 
said.  He  probably  proposed  that  as  some 
example  of  how  it  cou'd  be  done — don't 
you  think?"  rattled  off  Bender. 


sense?  As  the  dog 
for  instance,  has  its 
sense  of  smell  de- 
veloped to  a  much 
greater  degree  than 
has  the  human  race, 
so  might  we  have 
our  sense  of  sight 
developed  to  a  much  greater  degree  than 
have  the  Martians.  And  are  we  sure  that 
they  have  developed  up  in  the  same  way 
that  we  have?  Take  the  different  forms 
of  life  on  our  own  planet :  how  different 
(Continued  on  page  6gg) 
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THE  ORACLE 


).  If  a  Quick 
research  work  or 
.'re  answered. 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered.    Your  correct  name  and  address  must  be  signed. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
intricate  calculations  a  special  rate  will  be  charged.     Correspondents  will  be  informed  as  to  the  fee  before  such  questions 


VOLTAGE  DROP  IN  RAILS. 

(1027)    Chas.  Hora,  New  York,  N.  Y. 
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Diagram    Showing    How    Drop    in  Voltage 
Measured. 

Q.  1  The  problem  I  wish  you  to  solve  is 
this :  Two  rails,  A,  B, — C,  D,  are  charged 
with  110  volts;  what  would  be  the  voltage 
at  e  g  and  f  h  if  the  voltmeter  is  put 
across  these  two  points?  Will  it  regisf!:2T 
the  same  at  A  C,  e  g  or  f  h,  or  will  there 
be  a  drop  in  the  current,  and  if  so.  how 
much?  The  rails  are  1,000  feet  Ions  (such 
as  are  used  on  the  Elevated  Railroads). 

A.  1.  If  we  understand  your  problem 
correctly,  what  you  wish  to  determine  is 
the  drop  in  milli-volts  across  the  two  bonds 
e  g  and  f  h  on  a  track  system  such  as  is 
used  on  the  elevated  railroad,  and  which 
are  of  the  same  polarity.  We  can  assure 
you  that  the  drop  along  these  rails  or 
crossing  bond  such  as  e  g  or  f  h  is  very 
small  in  any  case,  and  for  a  three-foot  sec- 
tion of  track,  or  measuring  across  a  good 
bond,  the  drop  should  be  but  a  few  milli- 
volts. The  drop  in  potential  on  a  1,000-foot 
length  of  track  will  of  course,  in  propor- 
tion, be  greater  than  that  measured  across 
a  bond  or  cross-section  of,  say,  three  feet 
of  track,  but  would  be  quite  small  in  any 
event. 


has  done  some  work  along  similar  lines 
with  magnetically  operated  train  stops, 
which  have  been  tried  out  on  the  Pennsyl- 
vania Railroad  re- 
cently, so  we  under- 
stand, has  spent  a 
great  deal  of  time  and 
money  working  out  a 
device  quite  similar 
in  principle.  Engi- 
neering reports  which 
he  showed  us  demon- 
strated that  the  de- 
vice possest  consider- 
able merit  and  some 
features  heretofore 
not  fully  realized,  or 
at  least  their  practical 
significance  for  such 
a  difficult  task  as  this. 
This  experience  has 
tended  to  all  the  more 


Across   Rail   Bonds  Is 


AUTOMATIC  TRAIN  STOP. 

( 1028)  E.  M.  G.,  of  New  London,  Conn  . 
inquires  : 

Q.  1.  What  is  your  opinion  of  the  "M-V 
all  weather  train  controller"  as  shown 
and  described  in  Electrical  Experimenter 
for  February,  1918? 

A.  1.  In  answer  to  your  query  asking 
our  opinion  on  the  "M-V  all  weather  train 
control"  as  illustrated  and  described  in  the 
February,  1918,  issue  of  the  Electrical 
Experimenter,  would  advise  as  follows: 

We  have  had  no  chance,  of  course,  to  see 
this  invention  in  actual  practise  in  ord°r 
to  see  for  ourselves  just  how  it  would  work 
out  under  various  weather  conditions,  but 
from  a  theoretical  point  of  ciew  we  would 
say  that  the  device  chould  certainly  work 
out  very  well.  Th?  electrical  operating- 
theory  of  the  invention  is  correct  so  far  as 
we  can  see,  and  an  electrical  engineer  who 


WANTED  !!  ! 

I  "ODD  PHOTOS"  AT  $1.00  EACH. 

Here's  what  we  want  !  What  have  you  got? 

|  ELECTRICAL  PHOTOS— 

|      New  photos  of  Lightning ;  new  and 

I      unusual   Electrical   Apparatus  and 

|      Machinery;  Electric  Signs;  Electric 

1     Autos;  Electric  Clocks. 

I  SCIENTIFIC  PHOTOS— 

I      New  Scientific  Apparatus;  Results; 

I      Effects;  Motion  Pictures;  Stunts. 

I  OPTICAL  PHOTOS— 

Peculiar  stunts  obtained  with  vari- 
ous lens  arrangements ;  odd  film  ef-  j 
fects  caused  by  unusual  conditions ;  j 
novel  micro-photographic  subjects. 
[  ASTRONOMICAL  PHOTOS— 

Neiv  eclipse  photos;  star  and  moon  \ 
effects    caught    by    the    camera;  \ 
comets;  shooting  stars;  progressive  \ 
moon  studies. 
FREAK  PHOTOS— 
Odd  double  and  triple  exposure  ef-  { 
fects;  novel  and  striking  effects  due  f 
to  unusual  exposures. 
MECHANICAL  PHOTOS— 

Electrical  and  Mechanical  apparatus  | 
of  unusual  news  interest. 
RADIO  PHOTOS— 

New  stations,  both  commercial,  gov-  § 
ernment,  and  private.  Owners  of  | 
private  or  amateur  stations  will  find  | 
a  special  contest  for  these  photos  1 
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t'ves" ;  send  unmounted  or  mounted  | 
"prints'  preferably  a  light  and  dark  § 
one.  Enclose  stamps  if  photos  are  I 
to  be  returned. 

Address  photos  to — Editor  "Odd  § 
Photos",  Electrical  Experimenter,  233  1 
Fulton  Street,  New  York  City. 


reinforce  our  opinion  .as  to  the  practica- 
bility of  such  magnetic  train  controls. 

The  device  you  are  interested  in  would 
seem  to  be  all  right  if  properly  developed 
and  applied.  We:  understand  that  hereto- 
fore, and  even  now,  there  are  one  or  two 
objections  to  all  such  automatic  train  stops 
and  controls  of  an  electrical  and  magnetic 
nature,  which  the  railroads  object  to,  and 
that  is  that  the  currents  passing  thru  the 
rails  are  liable  to  conflict  or  nullify  the 
electric  currents  operating  the  block  signals. 


HUGHES  BALANCE  CONSTRUC- 
TION. 

(1029)    C.  H.  Jones,  Mc Allen,  Texas, 

asks : 

Q.  1.  For  data  on  building  a  Hughes 
induction  balance. 

A.  1.  We  give  herewith  diagram  show- 
ing a  Hughes  balance  constructed  with  an 
ordinary  buzzer  as  the  exciter. 

The  coils  are  wound  with  No.  32  silk- 
co.vered  wire.  About  300  turns  are  neces- 
sary for  each  one.  This  winding  must  be 
placed  on  the  spools  very  evenly,  and  great 
care  should  be  taken  to  have  all  coils  pre- 
cisely alike.  The  lower  two  coils  are  con- 
nected in  series  with  the  buzzer,  the  upper 
two  with  a  telephone  receiver  of  about  75 
ohms.  A  more  sensitive  receiver  will,  of 
course,  give  more  efficient  results.  These 
coils  are  placed  so  that  the  winding  opposes 
that  on  the  coil  beneath  it  on  two  upright 
posts,  spaced  the  desired  distance  apart. 
The  exciting  buzzer  is  now  started  and  the 
coils  above  shifted  until  no  sound  is  heard 
in  the  phones.  If  a  metallic  object  is  now 
placed  between  the  two  coils,  the  phone 
instantly  responds  because  of  the  disturbed 
balance. 

The  buzzer  is  a  very  simple  device,  made 
by  riveting  a  piece  of  hard  rubber  to  the 
armature.  Said  hard  rubber  has  a  metal 
contact,  which  is  connected  with  another 
screw,  so  that  the  excitation  of  the  coils  is 
entirely  dependent  upon  these  two  con- 
tacts, and  only  one  cell  is  necessary  in  this 
coil  circuit,  whereas  two  are  used  to 
actuate  the  buzzer. 


Colls  300  turns  At* '32 


Phone 
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Whtj  Electrical  Workers 
Are  Needed. 


Consider  for  a  moment  what  part  electricity  plays  in 
every-day  life,  in  the  comfort,  convenience,  pleasure  and  even 
health  of  the  whole  civilized  world. 


Think  of  having  to  ride  in  horse 
cars  again— 

of  writing  a  letter  every  time 
you  now  phone — 


of  waiting  days  for  what  the  telegraph 
does  in  a  few  minutes — 

of  no  automobiles  or  moving  pl-iurc 
shows — 


Electricity  takes  millions  to  and  from  work.   Without  it  the 

automobile  and  airplane  would  be  impossible  —  the  telephone  and  telegraph 
would  be  useless.  All  the  civilized  world  relies  on  it  for  li^ht,  heat,  transpor- 
tation and  communication.  In  a  thousand  ways  electricity  is  used  in  factories, 
offices  and  in  the  homes. 


Electricity  is  almost  as  essential  as  the  air  we  breathe. 

ness  would  be  almost  at  a  standstill  if  deprived  of  its  energy. 

To  say  that  electricity  is  still 

in  its  inlancy  is  no  exaggeration.  Every- 
day brings  into  practical  use  some  new 
method  of  controlling  it,  some  new  de- 
vice or  appliance  for  using  it.  In  in- 
dustrial work  there  are  still  scores  of 
operations  where  electricity  will  be 
utilized  sooner  or  later.  The  day  is 
coming  when  the  railroads  will  entirely 
replace  steam  with  electricity.  Doctors, 
dentists  ar.d  scientists  are  only  begin- 
ning to  realize  the  possibilities  af  elec- 
trical energy. 

These  facts  merely  touch  the 

high  spots,  yet  they  prove  beyond  a 
doubt  that  electricity  plays  a  vital  part 
in  business,  in  our  individual  lives,  and 
that  there  is  unlimited  scope  for  those 
who  make  electricity  their  life  work. 


Busi- 


The  electrical  worker  provides 

other  men  li-ht  to  work  by,  the  tele- 
phone and  telegraph  to  convey  their 
orders,  the  power  to  run  their  machines 
and  transport  their  goods.  He  sup- 
plies power  in  the  homes  to  operate 
washing  machines,  vacuum  cleaners; 
for  ironinsr,  heating  and  ventilating.  In 
short,  it  i  j  the  e!  actrical  worker  who  makes 
it  possible  for  the  world  to  live  moreccm' 
fortably,  toenj^y  more  pleasures  and  to 
do  a  bigger,  more  profitable  business- 

Try  to  realise  just  what  it 

would  mean  if  the  world  were 
deprived  cf  this  wor.^e-'ulenergy 
and  you  whl  heve  a  tester  i-ea 
of  its  importance  ar.d  under 
stard  why  the  electrical 
worker  is  always 
needed. 


What  Electricity 
Offers  You 

Once  you  have  mastered 

the  A-B-C  of  electricity  you 
are  confronted  with  un- 
limited opportunities  for 
advancement.  You  can 
specialize  in  extending  and  perfecting  the 
wonders  already  accomplished  in  the  field. 
You  may  take  up  these  branches  of  electrical 
and  mechanical  work  which  cover  the  de- 
sign and  manufacture  of  electrical  apparatus 
or  start  in  to  qualify  for  a  well-paid  position 
in  the  designing,  construction,  operating  or 
consulting  branches  of  the  electrical  engi- 
neering profession,  and  to  fit  yourself  eventu- 
ally for  a  position  as  Distribution,  Operating, 
Testing,  Erecting  cr  Designing  Engineer. 

In  the  automobile,  airplane,  tele- 
phone and  telegraph  lines  there  is  also  great 
scope  for  the  trained  electrician.  Many  won- 
ders of  electricity  have  yet  to  be  unfolded — 
its  uses  multiplied  —  end  opportunities  still 
greater  for  those  who  can  qualify. 

With  all  these  indisputable 

facts — things  you  absolutely  know 
to  be  true — can  you  doubt  for  a 
moment  that  in  choosing  elec- 
tricity for  your  lifework 
you  are  making  a  wise 
choice? 


How  yoio 
Qualify 


You  don't  have  to  interfere 

with  your  present  work  while  qual- 
ifying fcra  good  electrical  position. 
The  American  School  c:  n  give  you 
just  the  training  ycu  need  in  your 
SPARE  TIME.  Our  electrical 
courses  have  been  specially  pre- 
pared fcr  heme  study — are  written 
so  you  can  understand  everything 
quickly — and  from  your  first  "lesson 
until  you  get  ycur  Diploma  expert 
instructors  coach  ycu.  Our  train- 
ing will  enable  you  to  get  into  the 
game  EIGHT. 

Read  This 
Guarantee 
—Then  Acff 

"We  guarantee  at  any  time 

during  the  first  year  of  your  enroll- 
ment to  refund  the  entire  amount 
paid  if,  immediately  upon  the  com- 
pletion of  ten  examinations,  you 
notify  the  School  that  you  are  not 
satisfied  with  your  course." 

HERICAN 

OF  CORRESPONDENCE 

Deef.  G263  CHICAGO 


Please  send  me 
tell  me  how  I  a 

for  the  position 


booklet  and 
n  lit  myself 
marked  X 


.Electrical  Engineer  .  .Automobile  Repairman 

.ElectricLightandPower  .  .Airplane  Mechanic 

Superintendent  .  .High  school  Course 

.Hydroelectric  Engineer  .  .Architect 

.Wireless  Operator  .   Building  Contractor 

.Mechanic.il  Engineer  .  .Lawyer 

.Heating  and  Ventilating  .  .Business  Manager 

Engineer  •  .Certified  Hub.  Acc'nt. 

.Sanitnrv  Engineer  .  .  Account  int  and  Auditor 

.Mastei  number  .  .Bookkeeper 

.Civil  Engineer  .  .  Gcn'l  Education  Course 

.    ..Structural  Engineer  .  .Com.  School  Branches 

..Western  Union  Course  .  .Fire  Insurance  Adjuster 

g    .  .Telephone  Engineer  .  .  Shop  Superintendent 

-   .  .Draftsman  and  Designer  .  .  Steam  Engineer 

..Automobile  Engineer  .  .Stenographer 

I 

J  Name  

I 

l| 

■  Address  

I 
t 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  adverti 
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S KINDER  VI KEN 

TRANSMITTER 
BUTTON 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  thia 
(Treat  Cyclopedia  of  Drawing  without  a  penny  down. 
Pav  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a  low  price  "school  set"  of  draw  - 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  — Cord  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.  1650  Pages.  Thousands  of  Illustrations. 

Round  in  genuine  American  morocco.  Pages  x  8M 
inches.  Covers  all  branches  of  Drafting  —  Archi- 
tecture, Electrical.  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspectiye,  shades  nnd  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 
Eft—  m  UUaAL  Only  $2  a  month  if  you  keep  the 
uUv  3  llCCK  books.  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Free  Membership  in  This  Society.— A  Consulting 
Membership  given  free  with  each  set— worth  $12.00. 

I  AMERICAN  TECHNICAL  SOCIETY 
Dept.  D-258  Chicago 

AMERICAN 
TECHNICAL 
SOCIETY  r 
Dept.  D-2S8 
Chicago,  U.S.A. 
Please  send  Cyclopedia  of 
)rawing  for  7  days' examina- 
tion, shipping  charges  collect. 
I  will  send  %Z  within  7  days  and  92 
month  until  $14.80  is  paid,  or  notify 
you  and  hold  hooka  subject  to  your  order. 


Title  not  to  pass  until  fully  paid. 


Name  

Address  

rtefcrcr.ee. 


'/2  Price  $2.5P 

SEND  HO  MONEY 

IF  You  Can  Tell  it  From  a 

GENUINE  DIAMONDS™*  it  bid, 


To  prove  that  our  blue-white  MEXICAN  DIAMONDcloMly 
resembles  the  finest  genuine  South  African  Diamond  (cost- 
iog50  times  as  much),  with  same  DAZZLING  RAINBOW- 
FIRE,  (Guaranteed  20  yrs.)  we  will  send  this  Ladiee  Solitaire 
Ring  with  one  carat  gem,  (Catalogue  price  $1.98)  for  M«lf 
Price  to  Introduce,  12  .60,  plus  War  Tax  13c  Same  thine 
but  Gents.  Heavy  Tooth  Belcher  Ring,  (Cataloge  price  16.28)1 
for  $3.10.  plus  WarTax  16c  Mountings  areour  finest  1?  karat 
gold  filled.  Mexican  Diamonds  are  GUARANTEED  FOR  20 
YEARS.  SEND  ON  MONEY.  Just  mail  postcard  or  this  ad., 
state  size  and  we  will  mall  at  once  C.  O.  D.  If  cot  fully 
pleased,  return  In  2  days  for  MONEY  BACK,  less  handling 
charges.  Act  quick;  offer  limited:  only  one  to  ■  customer; 
Write  for  FREE  Catalog.  AGENTS  WANTED. 

MEXICAN  OIAMONO  IMPORTING  CO. 
Dept.  F-l  Las  Cruets,  N.  Hex; 

(  Bxeluair*  controller*  Mexican  Diamond*) 


HB  BATTERY  CHARGING 
PAYS  BIG  PROFITS 


I  WINTER    BATTERY   CHARGING    BRINGS  YOU 
$100  to  $200  MONTHLY  EXTRA  PROFIT 

Tor  owners  demand  reliable  Battery  Charging  ser- 
vice Get  your  HB  500  watt  Ohareer  :NOW.  Vre- 
nare  for  BIG  WINTER  PROFITS.  Recharges  1 
(o  8  6-volt  batteries.  Cost  10c  to  15c  each,  cus- 
tomer rays  75c  to  $1-50.  No  expensive  repairs, 
hnrnou's  or  renewals.  Steady,  dependable  service. 
Easv  to  install  and  operate,  no 
mechanical  knowledge  required. 
$15  PUTS  THIS  MONEY- 
MAKER IN  YOUR  GARAGE 


Springfield-Remington 


Single  shot  rifle  altered  and  refinishsd.  Shoots 
cal.  30,  model  1906  army  cartridge.  Weight  7J£ 
lbs.,  total  length  39  Inches,  U.  S.  Barrel  23j^  inches 
P.emington  breech  action,  blued  finish  U.  S.  graduated 
sight.  Price  $7.77.  CARTRIDGES  S3.50  Per  Hundred 
packing  charge  45  cents. 

FRANCIS  BANNERMAN  SONS    501  BSOADV/AY.  N.Y. 


NUMBER  5 


IN  my  preceding  articles  I  have  tried  to 
show  you  just  why  it  pays  to  buy  ad- 
vertised goods — given  you  real  tangible 
reasons  proving  that  advertised  articles 
are  always  the  best  and  cheapest  and  wide- 
awake concerns  who  advertise  always  the 
most  satisfactory  firms  to  do  business  with. 

But  there  is  one  point  I  haven't  brought 
up  and  I  want  to  take  it  up  now.  And  that 
is  the  fact  that  the  systematic  reac'.'ng  of 
advertisements  is  an  education  in  itself.  If 
you  want  to  keep  abreast  of  the  newest 
and  latest  developments  in  your  business, 
your  studies  or  your  pet  hobby  you  cannot 
expect  to  do  so  unless  you  make  a  habit  of 
studying  the  advertising  pages  of  your 
favorite  magazine. 

More  care  is  taken  and  more  time  and 
money  is  spent  by  advertisers  in  preparing 
their  advertisements  than  is  expended  in 
preparing  even  the  editorial  matter  that 
goes  into  an  everyday  magazine.  With  the 
volume  of  advertising  that  is  carried  each 
month  in  a  large  magazine  like  the  ELEC- 
TRICAL EXPERIMENTER,  and  the 
great  number  of  advertisers  who  compete 
in  offering  their  products  in  every  issue, 
earh  advertisement  must  be  prepared,  first, 
to  attract  your  attention,  second,  to  give 
you  the  advertiser's  story  as  easily  and 
quickly  as  possible,  and  third,  to  so  con- 
vince you  of  its  merits  that  you  will  want 
to  know  more  about  the  article  or  offer 
advertised.  This  being  true,  it  stands  to 
reason  that  real  advertising  must  make  at- 
tractive and  educational  reading.  Attrac- 
tive because  of  the  short,  snappy  style 
used  in  all  high  class  advertising  of  today 
and  educational  because,  while  reading  the 
advertisements  you  are  learning  about  all 
the  newest  inventions  and  developments  of 
science,  and  actually  improving  your  mind 
at  the  same  time  that  you  are  broadening 
your  knowledge. 

I  know  a  bright,  intelligent  inventor  who 
somehow  never  could  seem  to  get  along. 
He  was  always  wasting  his  time  on  foolish 
ideas  and  impractical  schemes.  One  day  I 
called  his  attention  to  the  ELECTRICAL 
EXPERIMENTER,  then  a  much  smaller 
magazine  than  it  is  now,  and  asked  him 
why  he  didn't  read  the  ads  carefully  and 
get  an  idea  as  to  what  was  successful  in 
his  line  and  what  the  people  wanted.  He 
followed  the  suggestion  and  the  last  time  I 
saw  him  he  had  perfected  a  revolutioniz- 
ing invention,  the  idea  for  which  he  had 
received  from  an  entirely  different  adver- 
tisement in  the  "Experimenter.'  If  I  told 
you  his  name  you  would  all  know  him, 
most  of  you  have  probably  used  or  are 
familiar  with  his  invention. 

This  just  goes  to  show  that  you  can 
never  tell  in  what  way  an  advertisement 
may  help  you.  Make  a  practice  of  reading 
ads — go  through  the  advertising  pages  of 
the  good  magazines  as  carefully  as  you  do 
the  text.  Don't  lay  this  month's  issue  of 
the  "Experimenter"  aside  until  you  have 
read  every  line  of  advertising.  Digest  the 
ads — get  all  the  information  you  can  from 
the  advertisers  themselves  by  writing  to 
them.  Keep  yourself  posted  on  what  they 
have  to  offer  and  when  you  need  anything 
in  their  line  patronize  them. 


Advertising  Manager. 


Most  Sensitive 
Microphone 

J. 00 
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You  can  easily  make  a 
highly  sensitive  detecto- 
phone  by  using  a  Skin- 
derviken Transmitter  But- 
ton to  collect  the  sound 
waves.  You  can  build 
your  own  outfit  without 
buying  expensive  equipment.  Think  of  the 
fun  you  would  have  with  such  an  instrument  1 
It's  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and 
hear  the  conversation  being  held  all  over  the 
house.  You  can  connect  up  different  rooms  of 
a  hotel.  This  outfit  was  used  by  secret  serv- 
ice operatives  during  the  War.  It  is  being 
used  on  the  stag;. 

One  of  the  main  advantages  of  the  Skinder- 
viken Transmitter  Button  lies  in  its  ultra- 
sensitiveness.  You  can  place  it  in  any  posi- 
tion you  like.  It  is  the  greatest  invention  in 
micro-phones  and  has  won  recommendations 
from  men  of  high  standing  in  the  scientific 
world.  It  is  being  used  all  over  the  world. 
You  can  mount  it  most  anywhere.  Card  board 
boxes,  stove  pipes, 
OLoetctivoicui  stiff  calendars  and 
hundreds  of  other 
places  will  sug- 
gest themselves  to 
you.  The  buttons 
can  not  be  seen 
by  any  one  in  the 
room,  as  they  are 
so  small  and  light. 
Only  a  small  brass 
nut  is  exposed  to 
the  view. 

Full  directions 
for  connecting  up 
the  button  for  use 
as  a  detectophone 
are  given  in  book- 
let which  is  sent 
with  each  button. 

The  only  instru- 
ments  needed  to 
complete  a  detect- 
ophone outfit,  in  addition  to  a  Skinderviken 
Transmitter    Button   are   a    receiver,  battery, 
and,  if  desired,  an  induction  coil. 

The  same  circuit  connections  apply  to  all 
experiments,  regardless  of  how  the  transmitter 
button  is  mounted. 

The  Skinderviken  Transmitter  Button  oper- 
ates on  one  or  two  dry  cells.    It  often  happens 
that  two  cells  produce  too  much  current  and 
the   sounds   are  deafening.     We  recommend 
either  one  fresh  cell  or  two  worn  out  cells. 
Send  Us  Your  Order 
TO-DAY 
We  have  the  utmost  faith  in  this  transmitter 
button.     We  guarantee  satisfactory  service  or 
we  will   refund   the  purchase  price.  Boys — 
voting  and  old — send  in  a  dollar  bill  RIGHT 
NOW !     You  can't  lose.     If  you're  not  satis- 
fied, you  receive  your  dollar  back.    Isn't  that 
fair? 

JOHNSON  SMITH  &  CO. 

Dept.  E-13, 

3224  N.  Halsted  Street,  Chicago 

USE  THIS  COUPON 


Johnson  Smith  ft  Cx,  Dept.  E-13, 

3224  N.  Halsted  St.,  Chicago,  111. 

Gentlemen: — Please   skip   at   once  to   address  below 

  Skinderviken  Transmitter  Buttons,   for  which  I 

enclose  $  

Kame   "-  -         •  > 


Address 
City  .. 
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Drafting 
Lesson 


The  Chicago  "Tech" 
method  is  the  quickest,  easi- 
est way  to  become  a  skilled 
draftsman  in  spare  lime, 
without  interfering  with  your 
present  position.  Hut  we 
don't  ask  you  to  decide  un- 
til you  know  how  well  Quali- 
fied you  are  for  this  pros- 
oerous  profession. 


TEST  LESSON 
IN  DRAFTSMANSI "? 


Other  institutions  ask  you 
to  pay  first — and  then  find 
out  later  what  their  in- 
struction means  to  you.  We  send  the  free  lesson  first 
and  place  you  under  no  obligation  at  all.  Discover  your 
Qualifications  before  you  pay  anything.  And  see  for 
yourself  just  what  Chicago  "Tech"  otrers  you  in  training 
which  will  bring  a  ready  market  for  your  services  and 
open  opportunities  which  are  closed  to  the  untrained  man. 

Send  Coupon 


Be  a  Draftsman 

Raise  Your  Income 


Every  Big  Construction  Job 

Mi, -si  Pass  Through  the  Drafting  Room 

Do  you  realize  what  that  means  in  the  way  of  opportunity  with  big  pay  foi 
Draftsmen?  Think  of  the  enormous  volume  of  building  operations  now  going  for- 
ward all  over  the  country  with  the  return  of  peace — the  big  engineering,  construction 
and  manufacturing  projects  that  must  every  one  first  go  through  the  drafting  roort 
before  the  plans  are  ready  for  the  workmen. 

Never  before  in  this  country  was  there  such  a  demand  for  skilled  draftsmen — 
and  this  condition  is  true  of  European  countries  in  which  the  destruction  of  wai 
calls  for  vast  re-building  programs  requiring  the  services  of  an  army  of  draftsmen 
All  this  world-wide  demand  means  great  prosperity  for  men  who  become  trained 
in  draftsmanship. 

$25  to  $100  a  Week 


All  you  need  is  training  to  be  ready  to  ac- 
cept a  call  that  should  mean  $25  to  $100  a 
week  easily  earned.  You  have  the  same  oppor- 
tunity to  secure  the  valuable  training  in  spare 
time  at  home  or  by  personal  attendance  from 
the  Chicago  Technical  College  that  many  other 
men  had  who  are  now  holding  fine  positions 
and  earning  big  pay  through  their  knowledge 
of  draftsmanship. 

Act  Promptly — Now 

The  longer  j'ou  wait,  the  longer  you  will  postpone 
the  time  when  you  will  b»gin  to  draw  a  tempting 
salary  as  an  Expert  Draftsman.  Manufacturers, 
Architects,  Contractors,  Engineers,  Builders,  Rail- 
roads and  other  big  employers  of  trained  draftsmen 
are  ready  with  the  work — when  you  are  qualified  to 
handle  it. 

Come  to  the  College  or 
Train  at  Home 

Whether  you  decide  to  take  one  of  the  resi- 
dent courses  or  to  study  in  spare  time  at  home 
you  will  have  the  personal  direction  of  practical 
engineers,  builders  and  architects,  who  give  you 
the  benefit  of  their  vast  experience  and  the  suc- 
cessful methods  they  use  in  their  own  work 
No  time  wasted.  Every  minute  counts  under 
men  like  these — every  one  a  specialist! 

We  train  hundreds  of  men  by  the  most  modern 
methods  and  see  them  quickly  succeed,  because  we 
give  them  a  technical  preparation  that  not  only 
makes  proficient  draftsmen  of  them,  but  also  enables 


them  to  fill  higher  executive  positions  In  big  con 
struction  enterprises.  There  is  no  limit  to  youi 
progress  after  you  have  equipped  yourself  with  what 
the  Chicago  "Tech"  can  give  you. 

Drawing  Outfit 

Every  student  of  the 
Chicago  "Tech"  Home 
Study  Course  In 
Draftsmanship  receives 
the  drawing  outfit  - — 
set  of  instruments  in 
case,  drawing  board, 
T  square,  triangles 
scale,  curve,  drawing 
paper,  pencils,  etc.,  or 
a  cash  credit  in  case 
he  already  has  an  out- 
fit. These  instruments 
are  of  the  same  ma' 


No  Extra  Charge 


and  sizes  as  used  by  high  salaried  experts  in  drafting 
rooms  of  factories,  shops,  railroads,  etc.  You  use 
them  while  learning — then  take  them  right  into  youi 
practical  work. 

Easy  Payment 

Chicago  "Tech"  training  costs  you  little  compareo 
to  the  great  benefits  conferred,  and  payment  of 
tuition  fees  may  be  made  in  easy  installments,  if 
desired.  This  splendid  training  will  soon  enable  you 
to  pay  for  the  course  from  extra  earnings. 

Below,  in  the  coupon,  we  list  our  principal  courses. 
Just  mark  X  in  the  (  )  to  show  which  subject  in- 
terests you  and  we  will  send  you  full  information 
free.    Mail  Coupon  or  write  today. 


CHICAGO  TECHNICAL  COLLEGE 


r    CHICAGO,  U.  S.  A. 


AUTOMOBILE  AND 
GAS  ENGINE  COURSE 

All  about  automobile  mechanism — its  con- 
struction, operation  and  REPAIR — taught  by 
mail.  You  train  directly  under  the  Chicago 
"Tech"  automobile  experts.  Splendid  op- 
portunities open  now. 

Learn  AM  This  *n  Spare  Time 

All  about  the  Principle  of  the  Automo- 
bile; Gasoline  Encines ;  Power  Plants  and 
Transmissions:  Carburetors  and  Fuel  Su;>- 
plv  Systems:  Imbrication  and  Cooling;  Bat- 
teries: Magneto  Ignition;  Starting  and 
Lighting  Systems. 

Know  How  To  Fix  Troubles 

Most  complete  instruction  in  auto  repair 
work.    Equips  you  for  high  pay  or  to  s'ar* 
a  business.    Big  demand  for  trained  rra  r 
Write—  S'nii  the  coupon  and  got  catalog 
and  all  information  now. 


CHICAGO  TECHNICAL  COLLEGE 

1145  Chicago  "Tech"  Building,  Chicago 

Without  obligation  to  me,  send  your  Catalog  on  subject  indicated 
below   Also  FREE  Lesson  if  inquiry  is  on  Dratti'ig  or  Plan  Reading 
Mark  X  opposite  work  in  which  you  are  especially  interested. 


T  1  Architectural  Drafting 

[  ]  Machine  Drafting 

[  ]  Electr'eal  Drafting 

f  1  Structural  Drafting 

[  ]  Sheet  Metal  Drafting 

1  ]  Builders'  Course 


T  ]  Plan-Reading — Poildingi 
[  ]  Plan-Reading — Shop  Men 
[  ]  Estimating 
[  1  Surveying 

[  ]  Autos  and  Gas  Engines 
[  ]  Aeronautics 


Xajno 


Address   

City   State. 

Collesa  or  Ho::-.o  Study?    State  which  
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A  Modern  King  Canute 


The  people  who  lived  in  the 
good  days  of  the  wise  King 
Canute  thought  he  had  the 
power  to  make  the  ocean  re- 
cede at  a  mere  word  of  com- 
mand. Today  the  Bell  Tele- 
phone Company  finds  itself  in 
a  position  not  unlike  that  of 
the  ancient  king.  Its  mere 
word  will  not  hold  back  an 
ocean  of  expense. 

Rigid  economy  and  the  most 
modern  methods  of  operation 
have  made  it  possible  for  the 
Bell  Company  to  keep  its  rates 
at  a  far  lower  level  than  that  of 
the  commodities  which  it  must 
use  in  construction  and  upkeep. 
But  it  has  felt  the  rising  tide  of 


costs  just  as  certainly  as  has 
every  business  and  every 
family. 

The  one  source  of  revenue 
o  f  the  Bell  Lompany  is  the 
price  you  pay  for  service.  If 
this  price  fails  to  cover  fair 
wages  and  necessary  materials, 
then  both  you  and  your  tele- 
phone company  must  suffer. 

For  one  year  the  Bell  Com- 
pany was  under  Government 
control.  The  Government  an- 
alyzed methods  and  costs ;  and 
established  the  present  rates  as 
just.  All  the  Bell  Company 
asks  is  a  rate  sufficient  to  pro- 
vide satisfactory  service  to 
every  subscriber. 


American  Telephone  and  Telegraph  Company 
And  Associated  Companies 


One  Policy 


One  System 


Universal  Service 


No  Money  Required 

WE  TRUST  YOU 


Printing  Press 


FREE 


Sterling  Silver  Water  Set 


\\-e  nre  giving  away  thousands  of  dollars  worth  of 
valuable  presents,  such  as  Watches.  Air  Rifles,  Guns, 
Moving  Picture  Machines.  Musical  Instruments,  Cam- 
ens,  Printing  Presses,  Typewriters,  Books,  Puzzles, 
CfameSj  Tricks.  Tovs  and  Novelties,  Rubber  Stamps, 
Household  Labor  Saving-  Devices,  etc.  All  you  have  to 
d  i  s  to  send  your  name  and  we  will  send  you,  without 
anv  charge,  20  large  beautiful  colored  pictures  or  20 
packages  of  posccards,  to  sell  at  15  cents  each.  When 
sold  send  us  the  money  and  we  will  g:ve  you  goods  of 
your  own  selection  to  the  value  of  $3.00  from  our  won- 
derful premium  catalog.  Remember,  you  get  these 
goods  as  a  p-emium  for  selling  the  pictures  or  post- 
cards and  send:r">-  us  the  money.  You  do  not  have 
to  pav  one  cent  for  them. 

By  (•nntiiutine  the  sale  nf  our  ennds  you  can  earn  a  maeniflcent 
bicycle  art!  many  other  expensive  presents.  Send  in  your  application 
at  once,  statin;;  whether  pictures  or  postcards  are  preferred  and  we 
will  immediately  send  you  the  first  lot.  accompanied  by  our  catalog 
to  select  your  premium  from. 

Spencer  Publishing  Co.  D!io  Chicago 


Simplex  Typewriter 


HELIUM    GAS   WAS    TO    AID  IN 
BOMBING  ENEMY 

Some  of  the  secrets  regarding  the  pro- 
duction of  helium,  the  non-inflammable  bal- 
loon gas  which  was  developed  and  pro- 
duced in  considerable  quantities  during  the 
war,  were  disclosed  recently  by  a  statement 
based  on  a  memorandum  prepared  by  the 
Bureau  of  Steam  Engineering.  In  part  the 
statement  says : 

"If  the  war  had  lasted  until  Spring,  the 
British  and  American  Governments  would 
have  sent  helium-filled  rigid  airships  over 
strategic  points  in  Germany,  each  capable  of 
dropping  a  total  of  ten  tons  or  more  of 
high  explosives,  either  in  a  single  tremen- 
dous discharge,  or  in  a  number  of  smaller 
ones  during  its  passage  over  a  fortress  or 
city.  These  airships  would  have  carried 
batteries  amply  sufficient  to  repel  airplane 
attack. 

"The  success  won  in  producing  helium 
has  resulted  in  the  War  and  Navy  Depart- 
ments allotting  funds  for  the  production  of 
the  gas  on  a  large  scale  for  the  use  of  the 
military  and  naval  service.  It  is  expected 
the  plant  will  be  in  active  operation  in 
a  few  months.  It  draws  its  raw  material 
from  a  natural  gas  field  which  is  the  largest 
and  richest  in  helium  now  known  in  the 
world.  A  ten-year  lease  of  this  field  is  held 
by  the  Government  for  practically  its  entire 
output.  During  the  war  this  helium  gas  was 
camouflaged  under  the  name  of  'Argon.' 

"Since  helium  is  noninflammable,"  said 
the  statement,  "an  observation  or  dirigible 
balloon  filled  with  it  cannot  be  destroved 
by  incendiary  bullets.  The  only  effective 
method  of  attack  would  be  by  driving  an 
airplane  bodily  thru  the  great  gas  bag.  With 
the  fire  risk  eliminated,  the  rigid  airship  or 
Zeppelin  will  hence  be  one  of  the  most 
powerful  weapons  known. 

"Just  prior  to  the  armistice  a  shipment 
of  150,000  cubic  feet  of  helium  was  sent  by 
our  Government  to  Europe.  The  problem 
of  an  ample  supply  of  helium  has,  there- 
fore, 'been  virtually  solved  by  American 
energy  and  resourcefulness.  This  shipment 
was  made  in  a  relatively  brief  period  after 
contracts  were  made  for  its  production. 

"The  high  military  value  of  helium  was 
recognized  by  the  Allies  in  the  early  stages 
of  the  war,  but  it  was  not  until  the  United 
States  began  hostilities  that  methods  for 
obtaining  the  gas  in  serviceable  quantities 
could  be  devised.  Helium  is  a  component 
of  natural  gases,  and  the  quantity  of  the 
richest  helium-bearing  gases  which  the 
British  used  for  their  early  experiments 
was  relatively  very  poor,  having  only  one- 
third  of  1  per  cent  of  helium. 

"Prior  investigation  indicated,  however, 
that  there  were  in  this  country  deposits  of 
natural  gases  far  richer  in  helium  than  any 
known   to   exist  in   the   British  Empire. 

"The  result  was  that  the  Bureau  of  Mines 
made  contracts  with  the  Linde  Air  Prod- 
ucts Company  and  the  Air  Reduction  Com- 
pany, both  of  New  York,  which  were  oper- 
ating organizations  producing  large  quan- 
tities of  liquefied  oxygen  and  nitrogen,  and 
were  hence  especially  fitted  to  undertake  the 
production  of  helium,  which  is  obtained  by 
the  liquefaction  of  the  other  components  of 
natural  gas,  leaving  the  helium  free. 

"During  the  experimental  period  of  this 
work,  the  Bureau  of  Mines,  assuming  that 
the  plants  designated  by  its  organization 
would  soon  be  in  successful  operation,  ad- 
vised that  the  experimental  work  on  the 
two  commercial  plants  should  be  stopped 
The  War  and  Navy  Departments,  and  par- 
ticularly the  Naval  Bureau  of  Steam  Engi- 
neering, which  was  concerned  with  the  pro- 
duction of  helium,  insisted  upon  a  con- 
tinuation of  the  experimentation  of  those 
plants.  Their  judgment  was  vindicated 
within  a  few  weeks,  when  it  was  shown 
that  helium  could  be  produced  in  quantity 
and  at  a  reasonable  price  by  both  these 
plants. 
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Free  Proof  that  I  Can 
Raise  Your  Pay 


No  matter  how  much  you  are  earning  now,  I  can  show  you  how  to 
increase  it.  I  have  even  taken  failures  and  shown  them  how 
to  make  $100 — $200,  and  in  once  case  as  high  as  $2,000  weekly. 
I  am  willing  to   prove  this  entirely   at  my   risk  and  expense. 


LET'S  have  a  little  chat  about  getting  ahead 
— you  and  I.  My  name  is  Pelton. 
J  Lots  of  people  call  me  "The  Man  Who 
Makes  Men  Rich."  I  don't  deny  il.  I've 
done  it  for  thousands  of  people — lifted  them 
up  from  poverty  to  riches. 

I'm  no  genius — far  from  it.  I'm  just  a  plain, 
■everyday,  unassuming  sort  of  man.  I  know 
what  poverty  is.  I've  looked  black  despair  in 
the  eye — had  failure  stalk  me  around  and 
hoodoo  everything  I  did.  I've  known  the  bit- 
terest kind  of  want. 

But  to-day  all  is  different.  I  have  money 
and  all  of  the  things  that  money  will  buy.  I 
am  rich  also  in  the  things  that  money  won't 
buy> — health,  happiness  and  friendship.  Few 
people  have  more  of  the  blessings  of  the  world 
than  I. 


it  is  lo  want  for  money,  friendship,  happiness, 
health  or  any  of  the  good  things  of  life. 

That  "secret"  surely  made  me  rich  in  every 
sense  of  the  word. 


M 


IT  was  a  simple  thing  that 
jumped  me  up  from  pov- 
erty to  riclicj.  As  I've  said, 
I'm  no  genius.  But  I  had  the 
good  fortune  to  know  a  gen- 
ius. One  clay  this  man  told 
me  a  "secret."  It  had  to  do 
with  getting  ahead  and  grow- 
ing rich.  lie  had  used  it  him- 
self with  remarkable  results. 
He  said  that  every  wealthy 
man  knew  this  "secret," — that 
is  why  he  was  rich. 

I  used  the  "secret."  It 
•surely  had  a  good  test.  At 
that  time  I  was  Art  broke. 
Worse  than  that,  for  I  was 
several  thousand  dollars  in 
the  hole.  I  had  about  given 
up  hope  when  I  put  the 
"secret"  to  work. 

At  first  I  couldn't  believe 
my  sudden  change  in  fortune. 
Money  actually  flowed  in  on 
me.  I  was  thrilled  with  a 
new  sense  of  power.  Things 
I  couldn't  do  before  became 
as  easy  for  me  to  do  as  open- 
ing a  door.  My  business 
boomed  and  continued  to 
leap  ahead  at  a  rate  that 
startled  me.  Prosperity  be- 
came my  partner.  Since  that 
•lav  I've  rever  known  what 


A  Few  Examples 

Personal  Experiences 

Among  over  350.000  users  of  "Power 
of  Will"  are  such  men  as  Judge  Ben 
B.  Llndsey;  Supreme  Court  Justice 
Tarker;  Wu  Ting  Fang.  Ex.  U.  S. 
Chinese  Ambassador;  Assistant  Post- 
master General  B-itt ;  Lieu..  Gov. 
McKelvie  of  Nebraska;  Genera]  Man- 
ager Christeson  uf  Wells-Fargo  Ex- 
press Co,  :  E.  St.  Elmo  Lewis,  former 
Vice-Pros.  Art  Metal  Construction 
Co. :  Gov.  Ferris  of  Michigan,  and 
many  others  of  equal  prominence. 

$300  Profit  from  One  Day's  Reading 

"The  result  from  one  clay's  9tudy 
netted  me  $M00  cash.  I  think  it  a 
great  book  and  would  not  be  without 
it  for  ten  t'mes  the  cost." — A.  W. 
Wilke,  Faiilktoii.  So.  Dakota. 

Worth  $15,000  ar:d  Mors 

"The  book  has  been  worth  more 
than  Sir,  (ion  »o  inc."— Oscar  II.  Sliei.- 
pard,  1117  E.  Locust,  St.,  Decatur, 
111. 

Would  Be  Worth  $100,000 

"If  I  bad  only  had  !t  when  I  was 
20  voars  ol  1.  I  would  lie  worth 
Sliin.don  oclay.  h  is  nor  b  a  hundred 
times  the  price." — S.  W,  Taylor,  The 
Santo  Fe  By.,  Milans,  Tex. 

Salary  Jumped  from  $150  to  $800 

"Since  I   read   Power   of  Will  my 

salary  has  .in  d  from  $150  to  $xm> 

a  month." — J.  F.  Gibson,  San  Diego, 
Cal. 

From  $100  to  $3,000  a  Monlh 

"One  of  our  boys  who  read  Power 
of  Will  before  he  came  over  here 
jumped  from  $100  a  month  to  $3,000 
the  first  month,  and  won  a  $250  prize 
for  the  best  salesmanship  in  the 
State."— Private  Leslie  A.  Still,  A. 
E.  F.  France. 


prised  others.  One  by  one  people  came 
to  me  and  asked  me  how  I  did  it.  I  told 
them.  And  it  worked  for  them  as  well  as  it 
did  for  me. 

Some  of  the  things  this  "secret"  has  done 
for  people  are  astounding.  I  would  hardly 
believe  them  if  I  hadn't  seen  them  with  my 
own  eyes.  Adding  ten,  twenty,  thirty  or 
forty  dollars  a  week  to  a  man's  income  is  a 
mere  nothing.  That's  merely  playing  at  it. 
In  one  case  I  took  a  rank  failure  and  in  a  few 
weeks   had   him   earning  as 

  i  high    as    $2,000.00    a  week. 

Listen  to  this: 

A  young  man  in  the  East 
had  an  article  for  which  there 
was  a  nation-wide  demand. 
For  twelve  years  he  "puttered 

round"  with  it,  barely  eking  out 
a  living.  Today  this  young  man 
is  worth  $200,0(10.  He  is  build- 
ing a  $25,000  home — and  paying 


cash  for  it.  He  has  three  auto- 
mobiles. His  children  go  to  pri- 
vate schools.  He  goes  hunting, 
fishing,  traveling  whenever  the 
mood  strikes  him.  His  income  is 
over  a  thousand  dollars  a  week. 

In  a  little  town  in  New  York 
lives  a  man  who  two  years  ago 
was  pitied  by  all  who  knew  him. 
From  the  time  he  was  14  he  had 
worked  and  slaved — and  at  sixty 
he  was  looked  upon  as  a  failure. 
Without  work — in  debt  •  to  his 
charitable  friends,  with  an  in- 
valid son  to  support,  the  outlook 
was  pitchy  black. 

Then  lie  learned  the  "secret." 
Tn  two  weeks  he  was  in  business 
for  himself.  In  three  months  his 
plant  was  working  night  and  day 
to  fill  orders.  During  1916  the 
profits  were  $20,000.  During 
1917  the  profits  ran  close  to 
$40,000.  And  this  genial  64-year- 
young  man  is  enioying  the  pleas- 
ures and  comforts  he  little 
dreamed  would  ever  be  his. 

T  COTT.D  tell  you  thousands  of 
similar  instances.  But  there's 
no  need  to  do  this,  as  I'm  willing 
to  tell  you  the  "secret"  itself. 
Then  you  can  put  it  to  work  and 
see  what  it  v  ill  do  for  you. 


I  don't  claim  I  can  make  you  rich  over  night. 
Maybe  I  can — maybe  I  can't.  Sometimes  I  have 
failures — everyone  has.  But  I  do  claim  that  I  can 
help  90  out  of  every  100  people  if  they  will  let  me. 

The  point  of  it  all,  my  friend,  is  that  you  are 
using  only  about  one-tenth  of  that  wonderful  brain 
of  yours.  That's  why  you  haven't  won  greater 
success.  Throw  the  unused  nine-tenths  of  your 
brain  into  action  and  you'll  be  amazed  at  the  almost 
instantaneous  results. 

The  Will  is  the  motive  power  of  the  brain. 
Without  a  highly  trained,  inflexible  will,  a  man 
has  about  as  much  chance  of  attaining  success  in 
life  as  a  railway  engine  has  of  crossing  the  con- 
tinent without  steam.  The  biggest  ideas  have  no 
value  without  will-power  to  "put  them  over."  Yet 
the  will,  altho  heretofore  entirely  neglected,  can 
be  trained  into  wonderful  power  like  the  brain  or 
memory  and  by  the  very  same  method — intelligent 
exercise  and  use. 

If  you  held  your  arm  in  a  sling  for  two  years,  it 
would  become  powerless  to  lift  a  feather  from  lack 
of  use.  The  same  is  true  of  the  Will — it  becomes 
useless  from  lack  of  practice.  Because  we  don't 
use  our  Wills — because  we  continually  bow  to  cir- 
cumstance— we  become  unable  to  assert  ourselves. 
What  our  wills  need  is  practice. 

Develop  your  will-power  and  money  will  flow 
in  on  you.  Rich  opportunities  will  open  up  for 
you.  Driving  energy  vou  never  dreamed  you  had 
will  manifest  itself.  You  will  thrill  with  a  new 
power — a  power  that  nothing  can  resist.  You'll 
have  an  influence  over  people  that  you  never 
thought  possible.  Success — in  whatever  form  you 
want  it — will  come  as  easy  as  failure  came  before. 
And  those  are  only  a  few  of  the  things  the  "secret" 
will  do  for  you.  The  "secret"  is  fully  explained  in 
the  wonderful  book  "Power  of  Will." 

How  You  Can  Prove  This  at  My  Expense 

T  KNOW   you'H  think  that  I've   claimed  a  lot. 

Perhaps  you  think  there  must  be  a  catch  some- 
where. But  here  is  my  offer.  You  can  easily  make 
thousands — you  can't  lose  a  penny. 

Send  no  money-^no,  not  a  cent.  Merely  clip 
the  coupon  and  mail  it  to  me.  By  return  mail 
you'll  receive  not  a  pamphlet,  but  the  whole 
"secret"  told  in  this  wonderful  book,  "POWER 
OF  WILL." 

Keep  it  five  days.  Look  it  over  in  your  home. 
Apply  some  of  its  simple  teachings.  If  it  doesn't 
show  you  how  you  can  increase  your  income  many 
times  over — just  as  it  has  for  thousands  of  others — 
mail  the  book  back.    You  will  be  out  nothing. 

But  if  you  do  feel  that  "POWER  OF  WILL" 
will  do  for  you  what  it  has  done  for  over  a 
quarter  of  a  million  others — if  you  feel  as  they  do 
that  it's  the  next  greatest  book  to  the  Bible — send 
me  only  $3.50  and  you  and  I'll  be  square. 

If  you  pass  this  offer  by,  I'll  be  out  only  the 
small  profit  on  a  three-and-a-half-dollar  sale.  But 
you — you  may  easily  be  out  the  difference  between 
what  you're  making  now  and  an  income  several 
times  as  great.  So  you  see  you've  a  lot — a  whole 
lot — more  to  lose  than  I. 

Mail  the  coupon  or  write  a  letter  now — you 
may  never  read  this  offer  again. 

PELTON   PUBLISHING  COMPANY 

30T  WILCOX  BLOCK  MERIDEN,  CONN. 

Pelton  Pub'ishing  Company 

30T  Wi!cox  Block,  Meriden,  Conn. 

You  may  send  me  "Power  of  Will"  at  your  risk. 
I  agree  to  remit  $3.50  or  remail  the  book  to  you  in 
five  days. 

Name  


Address 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


ELECTRICAL  EXPERIMENTER 
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Build  and  Fly  An 

Ideal  Model  Aeroplane 

an  Accurate  Scale-Duplicate  of  a  Famous  Plane 

You  can  build  a  perfect  Model  of  a  famous 
Aeroplane,  that  will  look  exactly  like  the  real 
one,  and  that  will  rise  from  the  ground  or 
water  by  its  own  power  and  fly  in  the  air. 
liu  i  Id  one  now ;  it's  the  greatest  sport  you 
ever  hadl  You  can  learn  a  lot  about  Aero- 
planes; how  they  are  built;  operated  and 
controlled.  Ideal  Model  Aeroplane  Construction 
Outfits  make  building  easy.  They  contain  all 
parts,  fittings,  materials,  plans  drawn  to  scale 
and  complete  building  and  flying  instructions. 
You  put  the  parts  together  and  build  your  Model 
like  a  real  Aeroplane  mechanic. 
Pick  Your  Model  from  Th^se  CckbratcJ  Aeroplanei 
You  can  pet  from  Ideal  Dealers  Complete  Con- 
struction OutfVt  to  build  RCfile-rpductiorj  Models 
of  any  of  these  well-known  machines: 

N  C-4  (Naval-Curtiss  Seaplane).  The  first 
'plane  to  fly  a<-rnss  the  Atlan;ic  Ocean.  4J/i 
ft.  Model.  Shown  below. 
DeHAVILLAND  Battle  Plane  {DeH-4).  The 
fighting  'plane  used  bv  the  American  Aces 
In  the  World  War.  3  ft.  Model.  Shown 
Above. 

Curtlss  Military  Tractor.   The  'plane  used  to 

train  our  Aviators.    3  ft.  Model. 

Blerlot  Monoplane.    The  first  aeroplane  to 

crnss  the  English  Channel.    3  ft.  Model. 

Nleuport    Monoplane.     A    famous  French 

'plane  used  in  the  War.     3  ft.  Model. 

Cecil  Peoll  Pacer.    A  racing-type  aeroplane 

with  a  record  for  distance  flights. 
Ideal  Model  Aeroplane  Construction  Outfits  for 
building  any  of  the  above  Aeroplanes  are  gold 
by  Lending  Toy.  Sporting  Goods  and  Depart- 
ment Store*.  Ask  for  them  at  your  store.  Bt 
sure  you  get  IDEAL  Model  Aeroplanes  because 
they  are  the  only  ones  that  are  true  copies  of 
actual  Aeroplanes. 

Sendfo  r  the  Ideal  Aeroplane  Boob 

Tells  all   about   Ideal  Aeroplanes   and  Flying 

Toys;   gives   complete   descriptions  and 
prices;    contains    list    of    stores    where  ' 
you  can  get  them.   Get  this  48-page  book. 

Sent  Postpaid  for  $c  in  stamps 

IDEAL  AIRPLANE  &  SUPPLY  CO. 

Making  Mndel  Arroplanta  Sine*  1921  % 

159- IGI  V.'ooster  St. 
Cor.  W.  Houston  St.,  New  York 


Noiseless  Target  Practice 

Fit  your  .22  with  a  Maxim  Silencer  and  get 
no  end  of  fun  this  winter  practicing  in  your 
backyard  and  basement 

B An  111    m  Eil JS**""   MAKES  YOO 

I    Mm  A  BETTER  MARKSMAN 

corf  «WGt1 

It  eliminates  recoil  and  all  noise  of  £nrt£ 
the  report,  and  steadies  your  aim.  DwUK 
Direct  from  Dealer  or  Factory  $5.00.  , 
Write    for    Free    Book    of    Stories.  t*i 

MAXIM  SILENCER  CO 
89  Homestead  Ave.,  Hartford,  Conn. 


THE  MIDGET  SLIDE  RULE 

will  solve  any  problem  in  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
VLog  Scale  gives  any  root  or  power 
Aof  any  quantity.  Gives  Logarithms. 
USines,  Tangents.  Cosines.  Cotan- 
Hgents  and  the  decimal  equivalents 
Jof  fractions  to  sis  figures.  It  is 
I  grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  io  be  compared  with  the  paper 
utility  rules  which  sell  for  $1.00 
and  are  put  together  with  paper 
fasteners.  It  is  accurate,  simple 
to  operate  and  comparison  shows  that  it  is  undoubtedly  the 
fastest  and  most  complete  rule  made.    Our  refund  guaran- 

U»  protect,  you  fi  ora  loss  or  disappointment.    An  Instruction  book  16 
with  each  rule 


Mold.  $1.25.  Leather  "C«»o  SOe"  eitra. 
glide.  Rules.  Your  manor  baxk 


t  rouara  not  satisfied. 


of  rule  4  In. 
 :  White  Cat- 
Send  for  catalogue  of 

GilsoQ  Slide  Rule  Co.,  Niles,  Mich. 


TELEGRAPHING  PHOTOGRAPHS 
FROM  NEW  YORK  TO  DENVER 

If  you  should  ask  the  man  in  the  street 
as  to  whether  or  not  he  knew  about  the 
new  method  of  telegraphing  photographs 
of  prominent  people  and  news  events  across 
the  United  States  from  New  York  City  to 
Denver,  Colorado,  daily,  he  would  probably 
gasp  once  or  twice  and  let  it  go  at  that. 
Probably  many  readers  of  technical  jour- 
nals are  somewhat  familiar  with  the  Korn 
system  of  telephotography,  by  means  of 
which  it  is  possible  to  telegraph  pictures  of 
scenes,  personages,  etc.,  over  circuits  300  to 
400  miles  in  length.  This,  and  several  other 
systems  which  have  been  developed  in 
Europe,  are  not  very  speed}',  however,  and 
they  have  several  drawbacks. 

An  entirely  new  system,  devised  by  Mr. 
LeRoy  J.  Leishman,  of  Salt  Lake  City, 
Utah,  is  being  used  daily  to  transmit  by 
regular  standard  telegraph  dispatch  over 
the  Western  Union  wires,  at  the  usual  rates, 
photos  of  prominent  personages  and  events, 
from  New  York  City  to  Salt  Lake  City  and 
Denver.  By  this  system  the  photograph, 
sketch  or  drawing  to  be  transmitted  has  to 
be  coded.  To  do  thh,  the  photograph  is 
placed  on  what  is  known  as  a  coding  board, 
which  resembles  a  small  drafting  board 
provided  with  sliding  scales,  graduated  with 
the  letters  of  the  alphabet.  It  at  once  be- 
comes evident  how  a  given  point  on  the 
picture  can  be  thus  checked  exactly  by 
taking  the  reading  from  a  scale  passing 
thru  the  point  horizontally,  and  then  taking 
a  secondary  reading  on  the  same  point,  by 
taking  another  reading  on  the  vertical  scale. 
It  might  be  thought  that  these  subdivision 
lines  would  be  numbered  1  to  10,  but  it  has 
been  found  more  scientific  and  expeditious 
all  around  to  use  the  letters  of  the  alphabet, 
which  gives  theoretically  26  letters.  How- 
ever, only  17  letters  are  used,  owing  to  the 
similarity  of  several  of  the  letters,  which 
might  be  subject  to  error  in  telegraphic 
transmission.  Not  only  has  the  Leishman 
system  been  worked  out  to  give  rapid  coding 
and  decoding  methods,  but  there  are  five 
different  degrees  of  shade  lines  transmitted 
by  code,  i.  e.,  special  letters  which  are  trans- 
mitted by  the  use  of  index  letters,  so  that 
anyone  familiar  with  sketching,  such  as  an 
artist,  or  even  a  student  at  the  game,  can 
decode  the  telegram  and  reconstruct  the 
picture.  The  inventor,  altho  he  is  not  an 
artist,  as  he  stated  in  a  recent  interview,  can 
quickly  decoCe  the  picture  and  obtain  very 
excellent  results. 

To  give  a  clear  idea  of  just  how  the 
system  works,  suppose  we  have  a  photo- 
graph which  is  to  be  coded  for  transmis- 
sion from  New  York  to  Denver.  The 
photo  is  mounted  on  the  coding  board,  and 
the  complete  telegram  giving  the  positions 
of  the  various  component  points  of  the  pic- 
ture, is  completely  worked  out  by  a  fairly 
expert  person  in  about  one  hour  and  a  half. 
Then  what  you  get  is  a  string  of  words  like 
this — "bxfas  dmgdq,"  etc.,  etc.  The  aver- 
age photograph,  for  example  a  likeness  of 
President  Wilson,  will  require  a  telegram 
containing  about  250  words.  This  may  be 
sent  by  day  telegram  rate  or  by  night  letter, 
in  order  to  gain  the  lower  cost  of  trans- 
mission. The  telegram,  of  course,  is  trans- 
mitted practically  instantaneously  to  the 
western  city  or  other  point,  and  the  picture 
completely  reconstructed  in  a  time  period 
corresponding  approximately  to  that  for 
coding  the  picture  in  the  fii-t  place.  It  may 
be  thought  by  the  reader  that  such  a  pic 
ture  would  be  nothing  but  a  scratchy  look- 
ing pen  drawine,  which  would  not  preserve 
the  exact  features  of  a  person  verv  faith 
fully.  But  such  is  not  the  case.  The  orig- 
;nal  master  photograph  is  mailed  from  the 
eastern  city,  arriving  several  days  after  the 
telegraphed  picture  has  been  on  exhibition. 
As  soon  as  the  master  nhotoeraph  has  ar- 
rived, it  is  placed  on  exhibit  side  by  side  with 
the  telegraphic  reproduction,  and  it  is  prac- 
tically impossible  to  tell  one  from  the  other. 


In  This  Interesting  Contest 

TO  THE  BOY  who  can  think  of  the  most  inter- 
esting uses  for  tiie  popular  AbTQ-WHEH  COASTER, 
for  earning  money  and  for  play,  we  shall  award 
one  of  our  lai^e  models  absolutely  FREE.  It's  a 
mighty  generous  prize  for  a  few  minutis*  work. 
And  the  following  eleven  vc'uable  prizes  wiil  be 
given  to  those  sending  in  the  next  best  uses: 
Camera,  Camping  Tent,  IMlesa  Kit,  Seoul  Knife, 
Fleelwfng  Sloor^^  SE-od,  Compass,  Ingersoll 
Watch.  Axe,  Bank,  CO  oc  trie  Flashlight,  Poncho. 

INFORMATION  ABOUT  CONTEST 

1.  Any  boy  or  girl  not  over  15  years  may  compete. 

2.  Contest  will  be  judged  by  three  men  well- 

known  in  t)ie  Boy  Scout  organization. 

8.  Write  to  Business  Idea  Dept..  Buffalo  Sled  Co.. 
for  pamphlet  explaining  the  Contest,  and 
colored  catalog  telling  all  about  Auto- Wheel. 

6.  At  end  of  letter  write  names  of  three  Coaster 
Wagon  Dealers  in  your  town.  If  any  carry 
the  Auto-Wheel  put  an  "x"  after  name. 

YOU  CAN  DO  IT.  Any  live  boy  who  knows  how 
to  get  fun  end  earn  money  out  of  a  good,  strong 
coaster  wagen,  has  a  fine  chance  to  get  the  Auto- 
Wheel  as  a  prize.  Here  are  a  lew  pointers:  The 
Auto-^  heel  is  a  wgon  for  work  or  play.  It's 
built  for  strength  and  F^^ed.  Has  roller  bearings, 
steel  axles  and  tires,  body  white  ash,  map.e  gear. 

If  there's  an  Auto-Wheel  dealer  near  you,  he'll 
gladiy  let  you  see  the  Auto-Wheel  Coaster  in  his 
store,  and  he'll  give  you  some  good  ideas  for  your 
letter.   CONTENT  CLOSES  NOVEMBER  SO,  1919. 

HERE'S  YOUR  CHANCE.     GET  BUSY. 


Buffalo  Sled  Co., 


Lightning  Racer  Experi- 
mental Model.  This  Is 
not  a  toy.  It  U  a  prac- 
tical, scientific  fl  y  i  n  g 
model,  guaranteed  to  fly 
hundreds  of  feet;  designed  and  built  from  the  finest 
selected  materials,  by  Model  Experts.  This  machine 
and  our  famous  "Mont&ub  Flyer"  are  the  only  Com- 
plete Model  Aeroplanes  guaranteed  to  fly  600  ft.  sell- 
ing for  lesB  than  $5.00.  This  model,  shipped  with 
monoplanes  detached,  ready  and  guaranteed  to  fly, 
$3  75  prepaid.  Rend  Btampa  for  circular  describing 
this  wonderful  model. 

Blueprints  of  the  following  modfN  1-2  actual  size  60  cents  poet 

paid  in  U.  c. 

Blerlot  Racer,  files  600  ft  Manhattan  Racer,  flies  2000 
ft.  Montauk  Flyer,  flies  500  ft.  3  ft.  Curtlss  or  Do 
Havlland  Biplane,  75  cents  each,  postpaid. 
I1EC  Flying  Hoat  guaranteed  to  rise  from  the  water  and 
fly  500  ft.  TV0  sheets  blueprint  Jl  00  postpaid  U.  S. 
H EC  AEROPLANE  CO..  300  E    4Qth  St..  N.  Y.  C. 


Build  Your  Own  PHONOGRAPH 

It's  Easy  With  Our  Help  ,^  SAVE* 

a   few   li'mrs   interesting  worft 

saves   many    dollars    and   gives  mm,  OVER 

you  a  machine  exactly  to  suit  mtk  r 

your  Ideals.     We  furnish  motors,      „|^|T%-?m  HALF 

tone  arms,  case  material,   blue  ~"   '  '  ' 
prints    and    full  instructions. 
Plavs  any  record.    You  can  make 
fine  profit  building  phonographs 
for  your  friends. 
Write  Todav  for  Our  Free 
Blue   Print  Offer.  Ajzents 
wanted  for  our  ready  built 
Choraleons. 

Choraleon  Phonograph  Co. 

717  Monger  Big.,  Elkhart,  Ind 


UMAKEM 


Airplane  Workchest.  containing  aircraft  work  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silh,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  $10.00. 
Other  UmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE.  Inc. 
No.  2  UmakeM  Building,  127  Fifth  Avenue,  New  York 


Yon  benefit  by  mentioning  the  "Electrical  Experimenter"  when  irritina  to  advertisers. 
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ELECTRICAL  EXPERIMENTER 
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"You've  Gone  Way  Past  Me,  Jim!" 

"Today  good  old  Wright  came  to  my  office.    All  day  the  boys  had  been  dropping  in 
to  congratulate  me  on  my  promotion.    But  with  Wright  it  was  different. 

"When  I  had  to  give  up  school  to  go  to  work  I  came  to  the  plant  seeking  any  kind  of  a  job — 
I  was  just  a  young  fellow  without  much  thought  about  responsibility.  They  put  me  on  the  pay- 
roll and  turned  me  over  to  Wright,  an  assistant  foreman  then  as  now.  He  took  a  kindly  interest 
in  me  from  the  first.    'Do  well  the  job  that's  given  you,  lad,'  he  said,  'and  in  time  you'll  win  out.' 

Well,  I  did  my  best  at  my  routine  work,  but  I  soon  realized  that  if  ever  I  was  going  to  get  ahead  I  must  not 
only  do  my  work  well,  but  prepare  for  something  better.  So  I  wrote  to  Scranton  and  found  I  could  get  exactly  the 
course  I  needed  to  learn  our  business.    I  took  it  up  and  began  studying  an  hour  or  two  each  evening. 

"Why,  in  just  a  little  while  my  work  took  on  a  whole  new  meaning.  Wright  began  giving  me  the  most  particular 
jobs — and  asking  my  advice.  And  there  came,  also,  an  increase  in  pay.  Next  thing  I  knew  I  was  made  assistant 
foreman  of  a  new  department.  I  kept  right  on  studying  because  I  could  see  results  and  each  day  I  was  applying 
what  I  learned.  Then  there  was  a  change  and  I  was  promoted  to  foreman — at  good  money,  too. 

"And  now  the  first  big  goal  is  reached — I  am  superintendent,  with  an  income  that  means  independence,  comforts 
and  enjoyments  at  home — all  those  things  that  make  li.re  worth  living. 

•  ■  „ _  —  ,  „  __T EAR  OUT  HCRtM  —  —      — 

Wright  is  still  at  the  same  job,  an  example  of  the  tragedy  of  lack  J   INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

of  training.   What  a  truth  he  spoke  when  he  said  today,  'You've  gone 
'way  past  me,  Jim,— and  you  deserve  to.'    Heads  win — every  time! 

Yes,  it's  simply  a  question  of  training.  Your  hands  can't  earn,  the 
money  you  need,  but  your  head  can  if  you'll  give  it  a  chance. 

The  International  Correspondence  Schools  have  helped  more  than 
two  million  men  and  women  to  win  promotion,  to  earn  more  money, 
to  know  the  joy  of  getting  ahead  in  business  and  in  life. 

Isn't  it  about  time  to  find  out  what  they  can  do  for  you? 

You,  too,  can  have  the  position  you  want  in  the  work  of  your  choice, 
with  an  income  that  will  make  possible  money  in  the  bank,  a  home  of 
your  own,  the  comforts  and  luxuries  you  would  like  to  provide  your 
family.  No  matter  what  your  age,  your  occupation,  your  education, 
or  your  means — you  can  do  it! 


A"  I 
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BOX  6206,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  quality  lor  the  posi- 
tion, or  in  the  subject,  before  which  I  mark  X. 


I 


All  we  ask  is  the  chance  to  prove  it — without  obligation  on  your 
part  or  a  penny  of  cost.  That's  fair,  isn't  it?  Then  mark  and  mail 
this  coupon. 
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Behind    the    Motion-Picture    Screen,  by 
Austin  •  C.   Lescarboura.    Cloth  bound. 
Over  300  illustrations,  420  pages.  Size 
6%  x  9}i  inches.     Publisht  by  Munn  & 
Company,  New  York  City,  N.  Y.  1919. 
The  author  has  attempted  to  give  the  motion 
picture    public    an    interesting    and  entertaining 
story  of  the  screen  drama  and  how  it  is  made. 
The  work  is  elaborately   illustrated   with  scenes 
taken  in  various  "movie"  studios,  and  practically 
all  the  standard  types  of  cinematograph  apparatus 
are    illustrated    and    clearly    described.     A  new 
and  important  feature  is  that  there  is  one  picture 
to  every  page  of  text  and  the  story  corresponding 
to  each  illustration  is  found  opposite  it. 

The  opening  chapters  tell  how  the  working 
plans  of  the  motion  picture  are  drawn  up,  the 
essentials  of  a  scenario,  the  photoplay  director, 
the  actor,  the  camera  man,  how  the  director 
coaches  the  actors.  The  motion  picture  camera, 
the  film  and  the  lens.  How  battle  scenes  are 
photographed  several  miles  away.  American  and 
foreign  "movie"  cameras,  close-ups,  fade-ins  and 
fade-outs,  vignettes,  double  exposures  for  one  film, 
multiple  printing  of  scenes.  An  interesting  section 
deals  with  the  scenery  and  "props"  used  in  mak- 
ing the  wonderfully  realistic  castles,  ships,  and 
even  whole  cities  that  never  existed  except  in  the 
"land  of  make-believe."  A  chapter  is  assigned  to 
tricks  of  the  "movie"  screen,  including  those 
"nerve-racking*  'railroad  collisions.  Then  we  read 
just  how  the  motion  picture  film  is  developed, 
printed  and  checked  or  censored.  The  "screen 
reporter"  is  an  interesting  personage — he  travels 
everywhere,  in  the  airplane,  motor-boat  and  on  the 
battlefield.  An  explanation  is  given  of  the  talk- 
ing picture,  as  weli  as  the  cartoon  "movie." 

Motion  pictures  taken  on  the  ocean  bottom  arc 
illustrated  and  discust,  as  well  as  film  presenta- 
tions of  fish  in  action.  The  motion  picture  in  the 
home  as  well  as  in  business  receiver  the  impor- 
tance it  deserves,  a  particularly  intc~e=tl-ig  section 
describing  the  various  t%res  of  "home"  cameras 
and  projectors,  including  those  utilizing  paper  in- 
stead of  celluloid  film.  The  concluding  chapter 
deals  with  the  future  of  the  mot-nn  picture,  bo''i 
for  amusement  and  business.  The  field  of  the 
"movie"  is  widening  daily  ;  the  business  man  a~'l 
salesman  use  it  to  show  machinery  in  actual  mo- 
tion; the  scientist  and  engineer  find  the  cir"- 
matograph  of  inestimable  value  in  studying  the 
many  difficult  problems. 


CENTRAL  STATIONS,  by  Terrell  Croft. 
Cloth  covers,  332  pages.  306  diagram?, 
size  5^x8^  inches.  Price  $2.50  net. 
Publisht  bv  McGraw-Hill  Book  Company, 
Inc.   New  York. 

Mr.  Croft  has  here  provided  a  well  illustrated 
and  very  clearly  explained  treatise  on  centr::l 
stations,  and  this  work  can  be  confidently  recom- 
mended to  all  those  interested  in  central  station 
operation  and  design.  This  work  is  not  an  ex- 
haustive text  book  filled  with  mathematics  for  the 
professional  engineer,  but  comprises  an  exception- 
ally clear  exposition  of  all  the  modern  factors 
which  influence  and  concern  the  design  and  op- 
eration of  light  and  power  stations,  and  the  gen- 
eration and  distribution  of  electric  power,  whethe  r 
it  is  for  lighting,  heating  or  other  purposes.  Some 
of  the  first  principles  treated  on  in  this  work  are 
distribution  loss  and  distribution  loss  factors; 
maximum  demand  and  demand  factors,  including 
demand  meters  and  how  they  operate,  diversity 
and  diversity  factors;  plant  factor  and  connected 
load  factor;  load  graphs  and  their  significance — a 
very  interesting  and  illuminating  chapter,  written 
so  the  layman  can  understand  it  at  last  ;  the  gen- 
eral principles  of  circuit  design,  including  direct 
and  alternating  current  circuits. 


THE  ENGINERS'  MANUAL,  by  Prof. 
Ralph  G.  Hudson,  S.  B.  Flexible  cloth 
covers,  316  pages,  illustrated  with  many 
diaerams,  size  47-8  x  7ji  inches.  Price 
$2.00.  Publisht  by  John  Wiley  &  Sons, 
Inc.,  New  York. 

A  most  useful  handbook  of  mathematical  for- 
mulas and  tables  covering  both  electrical  and  me- 
chanical engineering,  for  the  use  of  draftsmen, 
designers  and  engineers.  The  first  part  of  the 
work  deals  briefly  with  the  various  terms  and  ex- 
pressions encountered  in  algebra,  trigonometrv, 
mensuration  of  surfaces,  both  plane  and  solid, 
analytic  geometry,  differential  and  integral  cal- 
culus, differential  equations,  complex  quantities, 
vectors,  etc. 

(Continued  on  page  68o) 
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The  Cause  of  Stomach  Acidity 
and  Fermentation 

How  to  Remove  It  in  48  Hours 

By  R.  S.  Thompson 


IF  I  were"  asked  to  sound  a  health 
warning  that  would  he  of  the  great- 
est possible  benefit  to  mankind,  I 
should  say  emphatically — -"Beware  of 
acid  stomach."  F.or  acid  stomach  is  the 
cause  of  fermentation  which,  bad  enough 
in  itself,  is  the  forerunner  of  a  hundred 
ills  that  sap  the  energy  and  vitality  of 
its  victims.  I  venture  to  say  that  ninety 
per  cent,  qf  all  sickness  starts  with  acid 
stomach.  Yet  the  cause  of  stomach 
acidity  can  be  removed  in  48  hours ! 

Nature  provides  hydrochloric  acid  as 
one  of  the  digestive  fluids,  but  too 
much  of  this  acid  causes  fermentation, 
hurries  the  food  out  of  the  stomach, 
and  carries  the  acid  all  through  the 
body.  As  a  consequence,  poisons 
(toxins)  are  formed  which  are  absorbed 
into  the  blood,  causing  autointoxication, 
nervousness,  mental  depression,  and 
countless  ills  of  which  this  is  b,ut  the 
beginning. 

Every  one  of  the  vital  organs  in 
time  becomes  affected — the  heart,  the 
liver,  the  kidneys,  the  intestines,  the 
nerves,  and  the  brain  all  decline,  for 
the  stomach  is  the  Power  Plant  of  the 
body.  Even  the  teeth  are  affected  by 
acid  stomach,  for  the  gums  recede  and 
pyorrhoea  will  be  the  result. 

Stomach  remedies  only  neutralize  the 
acid  because  they  are  stronger  than  the 
acid.  This  ultimately  ruins  the  lining 
of  the  stomach.  The  acid  being  neu- 
tralized is  absorbed  into  the  blood  only 
to  come  back  to  the  stomach  in  greater 
quantities  at  the  next  meal. 

How  much  more  sensible  would  it  be 
to  attack  this  disorder  at  its  source.  In- 
stead of  attempting  to  neutralize  the 
acid  after  it  has  formed,  why  not  pre- 
vent it  from  forming  in  the  first  place? 

Superacidity  is  caused  by  wrong 
eating,  and  the  remedy  must  be  found 
in  the  field  of  the  cause — in  eating  cor- 
rectly. 

The  individual  sufferer  from  indiges- 
tion, acidity,  fermentation,  gas  and  such 
disorders  has  not  carried  his  experi- 
ments with  food  very  far.  If  he  had  he 
could  easily  cure  himself,  in  48  hours, 
as  Eugene  Christian,  the  famous  food 
scientist,  has  proved  beyond  all  doubt. 

The  reason  which  led  Eup-ene  Chris- 
tian to  take  up  tfhe  studv  of  food  in  the 


first  place  was  because  he  himself,  as  a 
young  man,  was  a  great  sufferer  from 
stomach  and  intestinal  trouble. 

So  acute  was  his  affliction  that  the 
best  specialists  of  the  day,  after  every- 
thing within  their  power  had  failed, 
gave  him  up  to  die.  Educated  for  a 
doctor  himself,  Christian  could  get  no 
help  from  his  brother  physicians. 

Believing  that  wrong  eating  was  the 
cause  and  that  right  eating  was  the  only 
cure,  he  took  up  the  study  of  foods  and 
their  relation  to  the  human  system. 
What  he  learned  not  only  restored  his 
own  health  in  a  remarkably  short  space 
of  time,  but  has  been  the  means  of  re- 
lieving some  25,000  other  men  and 
women  for  whom  he  has  prescribed 
with  almost  invariable  success,  even 
though  most  of  them  went  to  him  as  a 
last  resort. 

Christian  says  that  all  stomach  and  intes- 
tinal disorders,  with  their  countless  sym- 
pathetic ills,  are  caused  by  wrona:  selections 
and  wrong  combinations  of  food,  and  that 
right  combinations  of  food  will  positively 
"remove  every  stomach  and  intestinal  disorder 
by  removing  its  causes. 

No  one  would  think  of  putting  salt  into  an 
open  wound,  and  yet  we  do  worse  than  that 
when  we  keep  putting  irritating  acid-creat- 
ing food  combinations  into  our  stomachs 
already  surcharged  with  acid. 

The  word  diet  is  one  which  has  an  unpleas- 
ant sound — it  makes  us  think  of  giving  up 
all  the  things  we  like  for  those  we  have  no 
taste  for.  But  Eugene  Christian's  method 
is  entirely  different — instead  of  asking  his 
patients  to  give  up  the  things  they  enjoy,  he 
prescribes  menus  which  are  twice  as  enjoy- 
able as  those  to  which  the  patient  is  accus- 
tomed. 

Christian  believes  in  good  foods  deliciously 
cooked — the  kind  all  of  us  like  best  and 
which  may  be  obtained  at  any  home  store, 
hotel,  or  restaurant.  He  says  that  most  of 
tne  things  we  eat  are  all  right — but  that  we 
don't  know  how  to  combine  or  balance  them. 

Often,  one  food  good  in  itself,  when  com- 
bined with  another  food  equally  good,  pro- 
duces an  acid  reaction  in  the  stomach; 
whereas  either  of  the  foods  alone  or  eaten  in 
combination  with  rome  other  food  would 
have  been  easily  and  perfectly  digested. 

Unfortunately,  each  food  we  eat  at  a  meal 
is  not  digested  separately.  Instead,  all  of 
the  food:  we  combine  at  the  same  meal  are 
mixed  and'  digested  together.  Consequently, 
if  we.  c-t  two  or  more  articles  at  the  same 
meal  which  don't  go  well  together,  there  is 
sure  to  be  acit.ity,  fermentation,  gas,  and  all 
kinds  of  digestive  trouble. 

At  Eugene  Christian's  New  York  office 
there  is  a  constant  stream  of  men  and  women 


who  go  to  him  for  treatment  after  having 
tried  everything  else,  and  rarely  are  the) 
disappointed  in  the  outcome.  Some  of  the 
results  he  has  attained  read  like  fairy  tales. 
I  know  of  a  number  of  instances  where  his 
rich  patrons  have  been  so  grateful  for  their 
restoration  of  health  and  energy  that  they 
have  sent  him  checks  for  $500  to  $1,000  in 
addition  to  the  amount  of  the  bill  when 
paying  it. 

There  have  been  so  many  inquiries  from 
all  parts  of  the  United  States  from  people 
seeking  the  benefit  of  Eugene  Christian's  ad- 
vice and  whose  cases  he  is  unable  to  handle 
personally  that  he  has  written  a  course  of 
little  lessons  which  tells  you  exactly  what  to 
eat  in  order  to  overcome  the  ailment  which 
is  troubling  you. 

These  lessons,  there  are  24  of  them,  con- 
tain actual  menus  for  breakfast,  luncheon, 
and  dinner,  curative  as  well  as  corrective, 
covering  all  conditions  of  health  and  sick- 
ness, including  stomach  acidity',  constipation, 
and  all  intestinal  disorders  from  infancy  to 
old  age  and  all  occupations,  climates,  and 
seasons.  They  also  tell  you  how  to  reduce 
and  how  to  gain. 

"With  these  lessons  at  hand  it  is  just  as 
though  you  were  in  personal  contact  with 
the  great  food  specialist,  because  every  pos- 
sible point  is  so  thorough  covered  and  clearly 
explained  that  you  can  scarcely  think  of  a 
question  which  isn't  answered.  Yon  can 
start  eating  the  very  things  that  will  remove 
the  causes  of  your  disorder  the  do.v  you  re- 
ceive the  lessons  and  you  will  find  that  you 
secure  results  with  the  first  meal.  Many 
people  who  have  suffered  for  vears  from  acid 
stomach  find  that  their  ailment  vanishes 
completely  in  48  hours. 

If  you  would  like  to  examine  these  24 
Little  Lessons  in  Corrective  Eating,  simply 
write  The  Corrective  Eating  Society,  Inc., 
Dept.  16411,  443  Fourth  Avenue,  New  York 
City.  It  is  not  necessary  to  enclose  any 
money  with  your  request.  Merely  ask  them 
to  send  the  lessons  on  five  days'  trial,  with 
the  understanding  that  you  will  either  re- 
turn them  within  that  time  or  remit  $3,  the 
small  fee  asked. 

Please  _  clip  out  and  mail  the  following 
form  instead  of  writing  a  letter,  as  this 
\s  °  °f  the  official  blank  adopted  by 

.he  Society,   and  will  be   honored  at  once 

'  "  ■  ■  ■  ■  »  ■  »¥i  mm  ■  ■  MTr»a-« 

CORRECTIVE  EATING  SOCIETY,  Inc. 

Dept.  16411,  443  Fourth  Avenue 

New  York  City 

You  may  send  me  prepaid  a  copv  of  Corrective 
Eating  m  24  Lessons.  I  will  either  remail  them  to 
you  within  five  days  after  receipt  or  send  you  $3. 

FCame   

Address   

City   

State   


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  ad-iertisers. 
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BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
■tart  with  splendid  chances  for  advancement 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For 28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


Ttun  out  Hint 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6207,  SCRANTON,  PA. 

Explain,  -without  obligating  me,  how  I  can  qualify  lor  the 
position,  or  In  the  subject,  before  which  I  mark  X. 


.  HE0II1N10AL  DRIFTING 
_  STRUCTURAL  DRIFTING 
_  SHIP  DRAFTING 
.  ELECTRICAL  DRAFTING 
ARCHITECTURAL  DRAFTING 
SHEET  METAL  DRAFTING 
BOILERMAKER  DRAFTING 
BRIDGE  DRAFTING 
MACHINE  DESIGN 
ELECTRICAL  ENGINEER 
Blectrie  Lighting  and  lull  Troy, 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
MECHANICAL  ENGINEER 
Machine  Shop  Practice 
Gaa  Engine  Operating 
OITIL  ENGINEER 
Surveying  and  Mapping 
STATIONARY  ENGINEER 
Marine  Engineer 
ARCHITECT 

Contractor  and  Builder 
Concrete  Builder 
Structural  Engineer 


SALESMANSHIP 
ADVERTISING 
Show  Card  Writer 

J  Sign  Painter 

_  ILLUSTRATING 

_  Cartooning 

,  BOOKKEEPER 

^Stenographer  and  TrpUt 
Cert.  Public  Accountant 
TRAFFI0  MANAGER 
Railway  Accountant 
GOOD  ENGLISH 
Teacher 

Common  School  Sabjeot* 
Mathematics 
OITIL  SERVICE 
Railway  Mall  Clerk 
AUTOMOBILE  OPERAT'S 

□  Auto  Repairing 

J  PLUMBING  AND  HEATING 
J  Textile  Overseer  or  So  pt. 

□  CHEMIST 

□  Na»leatlon  IDSpanlih 

□  AGRICULTUREln  French 

□  Poultry  RalsInglCJIUIlan 


Name—  

Present 

Occupation. 

Btreet 

and  No  


City_ 


MATHEMATICS  MADE  EASY 

The    Arcascupe — the   Combination  Triangle 
with   a  Brain — will  multiply,   divide,  fujure 
percentage  and  proportion,  solve  all  problems 
In  j-igonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs.  etc.   Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE.  PROTRACTOR  and 
THREE  RULES..    Used   at   Columbia  University, 
West  l'oint.  U.  S.  Aeronautic  Schools,  etc  Only 
cents  Postpaid.    Order  today  before  you  forget. 
Dept.  J.        L.  J.  LEISH  M  AN  CO..        Ogden.  Utah 

BUILD  A  $100 
PHONOGRAPH 

Assemble  your  own  Phonograph 

Ttn  it  yourself  easily. 
Have  the  finest  machine. 
Astounding  saving.  We 
qive  you  the  phonograph 
secrets.  Complete  instruc- 
tions 10  cents. 
ELECTRO  MECHANICAL  PARTS  CO. 
160  N.  Wells  St.  CHICACO 


(Continued  from  page  678) 


The  section  on  mechanics  takes  up  the  subject 
of  kinetics — velocity,  acceleration,  circular  motion 
and  relations  of  mass  and  space.  This  is  fol- 
lowed by  excellent  tables  giving  the  properties  of 
various  plane  sections  with  formulae  for  comput- 
ing the  moment  of  inertia,  radius  of  gyration  and 
distance  to  center  of  gravity.  There  is  also  a 
very  excellent  table  giving  the  properties  of  dif- 
ferent solids.  Another  table  and  the  accompany- 
ing text  cover  the  calculation  and  working  stresses 
in  various  shaped  beams,  the  properties  of  stand- 
ard I-beams,  standard  angles,  channels,  etc.,  with 
fractional  differences. 

One  of  the  chapters  treats  on  hydraulics  and 
hydrostatics,  and  practical  working  formulae  are 
given  for  the  flow  of  water  thru  orifices,  pipes  and 
wires.  Further  sections  deal  with  various  proper- 
ties of  steam,  steam  boilers  and  engines,  refrigera- 
tion, heating  and  ventilation.  Thence  we  come  to 
the  section  dealing  with  electricity.  Only  working 
formulas  are  included  in  this  section,  so  as  to 
make  the  handbook  of  the  utmost  value  to  the 
practising  designer  and  engineer,  who  invariably 
wishes  to  look  up  the  formula  and  not  a  long  ex- 
planatory text.  This  section  covers  electro-mag- 
netism, electrostatics,  direct  currents,  transient 
currents,  harmonic  alternating  currents,  with  the 
various  formulas  for  computing  power  factor, 
impedance,  current,  reactance,  etc.  The  mathe- 
matical relations  concerned  with  the  functioning 
of  alternating  and  direct  current  machinery  are 
given,  as  well  as  those  for  transformers  and  in- 
duction motors.  The  work  concludes  with  an 
elaborate  series  of  tables  giving  the  values  of 
squares,  cubes,  square  root,  cube  root,  etc.,  of 
numbers  as  well  as  logarithms,  sines,  co-sines  and 
tangents;  weight  of  materials,  weir  and  orifice  co- 
efficients; channel  co-efficients  for  use  in  Kutler's 
formula ;  properties  of  saturated  and  superheated 
steam;  and  a  very  excellent  and  exhaustive  table 
giving  the  conversion  factors  for  translating  all  of 
the  usual  and  commonly  employed  electrical  and 
mechanical  engineering  terms,  from  metric  to  dec- 
imal equivalents  and  vice  versa. 


FINAL  DIGEST  FOR  WIRELESS  STU- 
DENTS, by  J.  Henstock.  Cloth  covers, 
88  pages,  size  5  x  7^  inches.  Price  $1.25, 
postpaid.  Publisht  bv  James  Munro  & 
Co.,  Ltd.,  15  and  60  Brown  St.,  Glasgow, 
Scotland. 

The  aim  of  this  manual  by  Mr.  Henstock. 
which  has  been  written  from  the  English  point  of 
view,  is  to  supply  wireless  students,  especially 
those  taking  the  postoffice  examinations  in  Eng- 
land, with  the  most  pertinent  and  useful  instruc- 
tions and  directions,  so  as  to  prepare  themselves 
for  the  government  examination,  which  is  held 
under  the  direction  of  the  Postmaster  General. 
During  an  examination  for  the  Postmaster  Gen- 
eral's certificate  of  efficiency,  the  candidate  is 
often  confronted  with  a  radio  installation,  which 
a  great  number  of  superficial  faults  have  been 
purposely  made  in  order  to  test  his  knowledge, 
and  so  by  studying  such  a  work  as  the  present 
one,  he  may  provide  himself  beforehand  with  the 
necessary  information  so  as  to  be  sufficiently 
grounded  in  radio  matters  in  order  that  he  may 
at  once  perceive  what  the  trouble  or  differ  .nee 
is  in  the  set  placed  before  him. 

It  is  necessary  for  all  persons  operating  a  wire- 
less telegraph  apparatus  on  board  ships  registered 
in  the  United  Kingdom  to  hold  either  a  first-  or 
second-class  certificate  of  efficiency  from  the  Post- 
Master  General,  in  accordance  with  article  ten  of 
the  regulations  annexed  to  the  International  Ra- 
dio-Telegraph Convention.  The  operator,  under 
such  conditions,  and  holding  such  a  certificate, 
must  be  able  to  send  or  receive  by  sound  mes- 
sage in  plain  language  in  the  International  Mcrse 
Code,  at  a  rate  of  not  less  than  twenty  words  per 
minute,  five  letters  being  accounted  as  one  word 
for  a  first-class  certificate.  To  hold  a  second- 
class  certificate,  the  sending  and  rece;ving  speed 
in  the  International  Morse  Code  is  specified  at 
from  twelve  to  nineteen  words  per  minute. 

The  first  part  of  the  book  deals  with  elementary 
electrical  problems,  such  as  magnetism,  induction, 
etc.  The  author  then  proceeds  to  deal  with  the 
various  salient  points  in  radio-telegraphy  installa- 
tions, such  as  the  power  set,  its  princinal  comno 
nent  parts  and  how  they  function,  etc..  the  method 
of  presenting  the  work  being  in  question  ^  and 
answer  form  such  as: — What  is  the  main  differ- 
ence between  the  5  K.W.  and  the  \lA  K.W. 
high  tension  circuit?  What  does  the  primary  low 
frequency  circuit  consist  of?  etc.  Further  sections 
deal  with  choke  coils,  fuses,  various  types  of 
keys,  air  core  chokes,  transformers,  condensers, 
jiggers,  high  freauency  or  sliding  inductances, 
coupling,  aerials,  detectors,  telephones,  emergenev 
set.  spark  discharger,  accumulators,  faults  in  est«. 
such  as: — O.  How  do  vou  overcome  leaking  in 
aerial  due  to  wet  weather?  O.  What  would  hap- 
pen if  the  voltmeter  were  placed  in  the  position 
of  the  ammeter  in  the  circuit,  and  the  ammeter 
transposed  to  the  circuit  position  normally  occu- 
pied by  the  voltmeter? 
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NEW  UTILITY  CHEST 


Quartered  Oak  or  Leather 
covered,    desiened  for  ma- 
eons,  electricians,  mechan- 
ics,   plumbers,  fishermen, 
painters,  repairmen,  line- 
men, piano  tuners,  auto 
mechanics,    garage  and 
home     use.  Kiln 
dried.  Frame  joints 
lock-cornered.  T.ay 
with  movable  parti- 
tions that  automa- 
tically   raise  when 
chest  is  opened.  Spe- 
cial lock,  twelve  key 
change. 

Ask  for  catalog,  prices,  and  name  of  dealer 


Sold  ( 


'Satisfaction  or 


Money-back"  guar'tee 
Union  Tool  Cheat  Co. 
Inc.,  36  Mill  St., 
Rochester,  N.  V. 


Life's 


The  success  o  f 
your  life  depends 
on  your 

Health  and 

Strength 

In  a  short  time 
.vou  can 

Double 


Backbone 


Automatic 
Exerciser 


Your 
Strength 

and  improve  your 
HEALTH 

More  Resisting  Power  and  Vim  than  you 

ever  had.  Send  for  my  booklet  Life's  Backbone,  which 
gives  full  description  of  the  automatic  exerciser — how  it 
works,  and  what  it  will  do  for  you.    Send  for  it  now. 


(The  only  one  of 
its  kind.) 
If  you  are  bat- 
tling with  func- 
tional weakness 
in  any  form — if 
you  want  to  ao- 
Quire 


PROF.  ADRIAN  P.  SCHMIDT 


Suite  308 
1951  Broadway,  N.V, 


SKINDERVIKEN 

TRANSMITTER 

BUTTON 


Universal  Transmitting 
element  for  Tele- 
phones, Deaf-phones, 
Detectophones,  Wire- 
less work  and  experimenting.  14,000  Buttons 
sold,  every  one  satisfactory.  Price,  $1.00  pre- 
paid.    Booklet  free. 

Satisfaction  guaranteed  or  money  refunded. 
Receivers,  Induction  coils,  in  stock  at  cut 
prices.    Office  open  6  days  a  week  from  9  to  5. 

J.  SKINDERVIKEN 

335    Broadway,    New  York  City 
 Telephone  Franklin  4591 


LEARN  LANGUAGES 

AT  THE 

BERLITZ  SCHOOL 

28-30  WEST  34th  STREET 
Brooklyn,  218-230  Livingston  Street 

Washington,  Boston.  Philadelphia,  Detroit,  Chi- 
cago, Baltimore,  Orange.  Havana,  Rio  de  Janeiro, 
Buenos  Aires,  Sao  Paola,  Cordoba.  Paris,  London, 
Madrid,  Rome,  etc.,  etc. 


FRENCH,  GERMAN,  SPANISH,  ITALIAN,  &c,4t. 

Bv  the  Berlitz  Method  students  learn  not 
only  to  read  and  write,  but  especially  to  un- 
derstand, and  to  speak  the  foreign  language. 
TRIAL  LESSONS  FREE 


35  Miles 
per hour 

Is  Record 
of  this 
Car 


Boys,  Build  This  Car.    This  nlftj 
little  car  driven  by  gasoline  motor, 
can  be  built  by  any  boy.    Parts  are 
furnished    by   us  and  are  verj 
cheap.     Send  26c  for  building 

elans  and  price  list  of  parts  show. 
If?    how    tO   hlljld    thin    InH'a  rnr 


STPHER  MFG.  CO. 
156  Warren  Street 
TOLEDO.  OHIO. 


SELENIUM  CELLS 

Made  by  entirely  new  process.  Highly  sen- 
sitive and  quick-acting.  Suitable  for  all  ex- 
periments.    From  $5  up. 

Write  for.  Catalog 

Selenium  Laboratories 

Good  Ground,  Long  Island.  N.  Y. 


You  benefit  by 


mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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ELECTRICAL  EXPERIMENTER 


oO 


ELECTRICAL 

ENGINEERING 


The  W oriel's  Demand  is  for  Electrical  Engineers 

You  Can  Earn  From  $3,000  to  $10,000  a  Year 


by   making    yourself    a    Competent    Electrical  Engineer. 

Our  course  of  training  is  thorough  and  most  modern, 
being  especially  designed  for  the  man  whose  past  educa- 
tion has  been  limited  and  who  now  wishes  to  make  him- 
self a  high  class  Electrical  Engineer. 

The  men  who  get  the  big  jobs  are  the  men  who 
understand  the  principles  of  electricity  and  their  application. 

Our  Electrical   Course   teaches   in   plain,    simple  lan- 
guage and  with  easy  lessons  how  to  install  and 
operate    electrical    machinery    and  appliances. 


electrical  engineer 

ranch  School  oft 


These  lessons  in  Practical  Electricity  cover 
both  Direct  and  Alternating  Currents,  high 
potential  and  high   frequency  currents, 
and  all  that  is  necessary  to  become  a 
proficient  modern  electrical  engineer. 

The  Course  completely  covers  the 
field  of  modern  electricty,  including 
power-plant  work,   and  includes 
the    following    subjects,    viz. : 

Practical     Electricity,  The 
Electric  Motor,  Practical 
Mathematics,  Electric  Wir- 
ing and  Alternating  Cur- 
rents. 


Your  Diploma 


FREE 

Complete 
Electrical  Library 

Of  Ten  Modern  Books  is 
Given  Free  with  this  Course 
of  Study 

The  Joseph  G.  Branch 
School  of  Engineering 

Dept.    L,    542   So.    Dearborn  St. 
CHICAGO,  ILL. 

SEND  FOR  COMPLETE  CATALOG 
TESTIMONIALS  AND  LIST  OF 
POSITIONS  SECURED 


Complete,  Practical  Correspondence  Courses  in 


Electrical  Engineering 
Mechanical  Engineering 
Stationary  Engineering 
Mechanical  Refrigeration 
Drafting 


Drawing  and  Designing 
Pawer  Engineering 
Power  Plant  Accounting 
Practical  Chemistry 
Practical  Mathematics 


Ingenlerla  Electric* 
(Spanish  Course) 
Marine  Engineering 
Automobile  Engineering 


«,«,,  «.„,_.,-_,     ■     THESE  BOOKS  FREE! 

With   the  Elccncal   Engineering  course,   you  get,   FREE,   these  splendid  text  books— All   Standaro  Worlcr 
These  books  alone  are  worth  more  than  the  price  of  the  course.     Each  book  by  a  recognized  authority: 
Practical  Electricity  The  Electric  Motor  Alternating  Current!  Simplified 

Electric  Wiring  Practical  Mathematics 


I" 


USE  THIS  COUPON 
Jos.  G.  Granch  School  of  Engineering 

Dept.  I_,  542  S.  Dearborn  St.,  Chicago 
Without  obligation  you  may  send  me  information  about  your  Speci3 
Offer  on  your  course  checked  below: 


Electrical  Engineering 
Mechanical  Engineering 
Stationary  Engineering 


Mechanical  Refrigeration 
Drafting 

Drawing  and  Designing 


Power  Engineering 
Power  Plant  Accounting 
Practical  Chemistry 
Automobile  Engineering 


Practical  Mathematle 
Ingenieria  Electrica 
(Spanish  Cource) 
Marine  Engineerinp 


ADMINISTRATION  BUILDING 


Name   

City   

Present  Position 


.  Address 
.State  . 


You  benefit  by  mentioning  the  "Electrical  Erpcrimcnter"  'when  writing  advertisers. 
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ARE  YOU  A  PILL  FEEDER? 

Are  you  trying  to  dope  yourself  back 
to  health  and  strength  with  patent 
medicine  pills  and  potions?  Are  you 
one  of  the  hundreds  of  thousands  of 
weakened,  sickly,  discouraged  men  in 
the  country  who  have  been  fooled  by 
lying  newspaper  ads  iiuo  thinking 
they  could  get  honest  red  blood  and 
virile  manhood  out  of  a  pill-box? 

Don't  waste  your  good  money  any 
longer  on  so-called  "remedies"  that 
cost  8  or  9  cents  to  make  and  are 
sold  to  you  at  a  dollar.  There's  noth- 
ing in  it — except  for  the  fat  purses 
of  their  unscrupuio.is  proprietors — 
and  always  the  possibility  of  acquir- 
ing some  disgusting  drug  habit  that 
will  be  worse  than,  your  present  ills. 

Lei  Nalure  Restore  Your  Vitality 

Nature  is  the  one  great  recuperative, 
revitalizing  agent  that  always  can  be 
depended  on,  if  you  give  her  half  a 
chance  to  get  in  her  good  work.  She 
doesn't  deal  in  dope  and  drugs;  she 
puts  up  no  prescriptions.  But  she 
can  build  you  up;  free  you  from  your 
-  ailments;  restore  youi  vigor  and  vital- 
STRONGFORT  ity— and  she  will  do  it.  if  you  will 
The  Perfect  Man  make  up  your  mind  to  get  well  and 
strong  again  andthen  go  about  it  the  right  way. 

Let  me  show  you  how  the  forces  of  Nature  will  dig 
nut  the  causes  of  the  constipation  that  may  be  rotting 
away  your  body  and  your  brain;  how  they  will  relieve 
you  of  the  dyspepsia,  indigestion,  billiousiiess  that 
ral(5  the  tuck  out  of  you  and  make  you  worthless  for 
any  work;  how  they  will  develop  your  muscles,  give 
you  the  red  blood  that  makes  beef  and  brawn, 
strengthen  all  your  vital  organs,  and  fill  you  up 
again  with  the  vim.  vigor  and  virility  that  makes  life 
worth  living  and  enables  men  to  IX)  THINGS  In  the 
world. 

STRONGFORTISM 

Strongfortism  is  the  science  of  Living  Life  in  Na- 
ture's way  and  giving  the  natural  forces  she  has 
implanted  in  every  human  organism  the  fullest  oppor- 
tunity lo  get  in  their  healing,  rebuilding,  revitalizing 
work.  It  makes  no  difference  what  your  condition  is 
now,  what  brought  you  to  it  or  how  weakened,  sickly 
and  discouraged  you  have  become.  Strongfortism  will 
take  hold  of  you  and  build  you  up.  Strongfortism 
will  start  vou  on  the  road  to  full-blooded,  vigorous, 
virile  MANHOOD.  I  GUABANTEE  to  improve  your 
condition  100  per  cent,  if  you  will  follow  my  directions 
for  a  few  months. 

Send  for  My  FREE  BOOK 

The  way  Strongfortism  built  me  up  into  the  strong- 
est man  in  the  world;  the  way  it  has  built  up  and  is 
building  up  my  pupils  in  every  part  of  the  world,  is 
stated  In  plain,  straight-forward  talk  in  my  book, 
"Promotion  and  Conservation  of  Health,  Strength  and 
Mental  Energy."  It  shows  you  how  Strongfortism  can 
and  will  do  fur  l'OU  what  it  already  has  done  for 
thousands  of  other  men  weighed  down  by  chronic  ills. 
Vou  want  a  copy  of  this  book.  You  would  gladly 
pay  good  money  for  it,  if  you  knew  what  it  contains. 
IT'S  FREE.  Send  three  2c  stamps  to  cover  postage 
and  packing  and  I  will  mail  you  a  copy  at  once. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1076  Stro-igfort  Institute        NEWARK,  N.  J. 


5000  miles 

WVW  GUARANTEE 


GOOD-WEAK  Doable  Tread  Tirea  repre- 
sent quality,  value,  service  and  eatisfac* 
tion,  and  are  guaranteed  for  6000  miles. 
GOOD-WEAR  Tirea  do  away  with  tire 
trouble.  The  fact  that  we  have  over  30,009 
satisfied  customers,  epeaks  well  for  the 
wearing  qualities  and  enduring  powers  of 
GOOD-WEAR  Tirea  and  Tubes. 

Rellner  FREE  with  every  tire. 
Tubes  are  guaranteed  fresh  stock. 


Size      Tires  Tubes 

30x3  S5.F.0  51.60 

30x3^...  6.60  1.75 
31x3H;...  6.75 
32x3>a...  7.00 

31x4   8.00 

82x4        8  25 

33x4  8.C0 


1.85 
2.00 
2.25 
2.40 
2.60 


Slio 
84x4 

S4x4!4 

3"ix4S...  11.00 

86x4i,...  11.60 

36x5   12.60 

86x5   12.75 

87x5   12.75 


Tires  Tubes 

.$8.75  $2.60 
10.00  3.00 
3.15 
3.40 
3.60 
8.65 
3.75 

Send  $2.00  deposit  for  each  tire  ordered, 
balance  C.  O.  D.  Tires  6hipped  subject  to 
your  examination.  State  whether  S.  S., 
C.  L.  (Q.  D  ),  plain  or  N.  S.  is  desired. 
All  same  price. 


GOOD-WEAR  TIRE  &  TUBE  CO. 

1397  Indiana  Ave.      Dept.  38      Chicago,  III. 


"Playing  the  Game" 


is  a  fascinating  booklet.    It  tells  how  a 

man  accumulated  $10,000  in  ten  years  on  a 
total  investment  of  $3,000,  putting  in  an  aver- 
age of  $25  monthly. 

"Playing  the  Game"  was  originally  sold  at 
$1.00  per  copy,  but  is  now  reprinted  and  we  send  it 
free  to  anyone  ambitious  to  achieve  financial  in- 
dependence. It  contains  nothing  for  the  man  who 
wants  to  get  rich  in  a  hurry,  but  will  be  helpful  to 
all  who  wish  to  save  from  $5  to  $100  monthly  and 
invest  by  a  safe  method. 


KRIEBEL  6c  CO. 

INCORPORATED 

Investment  BatvKers 


141 W  South  La  Salle  St.,  Chicago 


(Continued  from  page  6Si) 


SECRETS  OF  THE  SUBMARINE,  by 
Marley  Fotheringham  Hay.  Cloth  bound, 
229  pages,  illustrations  from  photographs, 
size  75-^x3  inches.  Price  $1.50.  Publisht 
by  Dodd,  Mead  &  Company,  New  York. 

This  excellent  work  is  written  in  non-technical 
English  and  tells  all  about  submarines.  Readers 
of  all  classes  may  thoroly  enjoy  it,  and  at  the 
same  time  learn  the  more  technical  and  predomi- 
nant features  connected  with  their  operation  and 
strategy.  The  opening  chapters  deal  with  the 
design  and  construction  of  ubmarines,  and  give 
us  some  very  interesting  comparison  figures  as  to 
the  buoyancy  and  also  the  relative,  sue  of  the 
submarines  of  different  navies.  Next  we  learn 
about  the  varkras  forms  of  power  jjtamts  and  mo- 
tive power  which  are  practicable  for  submarine 
operation.  Then  follows  an  explanation  of  the 
general  equipment,  including  steering  gear,  diving 
gear,  air  system,  water  piping  System,  refrigerat- 
ing system,  heating  system  and  navigating  appli- 
ances. 

Chapter  five  takes  up  the  armament,  including 
torpedo  tube  and  guns  and  the  author  d'lStusses 
these  important  features  in  an  interesting  and 
non-technical  manner.  Next  we  find  a  discus- 
sion on  periscopes  and  methods  of  range  finding; 
safety  devices  and  how  they  work;  the  safety  keel 
as  applied  \o  submarines  and  other  features  com- 
ing under  this  category,  such  as  the  telephone 
buoy  and  submarine  signaling  apparatus,  including 
wireless  telegraphy. 


EVERYMAN'S  CHEMISTRY.,  by  Ell- 
wood  Iiendrick.  Cloth  Covers,  374  pages, 
size  $*A-x8lA  inches.  Price  $2.00.  Pub- 
lisht by  Harper  &  Bros.,  N.  Y. 

The  author  of  this  popularly  written  book 
happily  combined  an  extraordinary  gift  of  writing 
entertainingly  and  with  authenticity  on  the  matter 
•with  which  he  deals,  which  is  usually  the  excep- 
tion and  not  the  Tute  in  text-book  writing.  On 
the  other  hand,  the.  author  has  shown  us  that  he 
has  the  courage  of  his  convictions,  in  that  he  was 
not  afraid  to  tarry  the  student  reader  rapidly  for- 
ward as  he  "progresses  thru  the  opening  chapters, 
so  that  by  the  time  the  student  reaches  the  inter- 
mediate sections  of  the  work,  he  will  uncon- 
sciously have  absorbed  considerable  of  chemical 
lore.  Some  of  the  introductory  chapters  treat  of 
the  phases  of  matter;  elements  and  compounds, 
themical  names  and  phrases,  inorganic  chemistry, 
air  and  water;  the  red-headed  halogens;  sulfur 
and  sulfuric  acid;  phosforous,  arsenic;  sand  and 
clay;  lime  and  magnesia;  iron  and  steel;  paraffins 
and  petroleum  bodies;  olefins;  alcohols  and  some 
relatives;  fats,  oils  and  their  products;  sugar, 
starch  and  gums ;  aromatic  compounds ;  coal-tar 
and  finished  products,  etc.,  etc.  The  appendix 
contains  a  special  explanatory  table  of  the  ele- 
ments, which  will  be  of  great  help  to  the  general 
reader.  It  also  contains  a  very  useful  bibliog- 
raphy of  practical  chemical  books. 


AVIATION  ENGINES— DESIGN,  CON- 
STRUCTION AND  ^REPAIR,  by  Major 
Victor  W.  Page,  formerly  of  the  A. 
S.  S.  C,  U.  S.  R.  Cloth  bound,  size 
Sy2"  x  814",  590  pages,  250  illustrations. 
Publisht  by  Norman  W.  Henley  Pub- 
lishing Co.,  New  York  City,  N.  Y.  Price 
$3.00. 

The  book  is  unquestionably  one  of  the  finest 
and  most  exhaustive  treatises  of  the  subject  of 
aviation  engines  that  has  ever  been  publisht.  It 
contains  about  six  hundred  pages,  full  of  abso- 
lutely valuable  data.  Not  only  are  the  engines 
themselves  discust,  but  the  measurements  involved 
are  covered  in  a  masterly  and  authoritative 
fashion. 

Early  in  the  book,  the  explanations  offered  are 
of  great  value  to  the  student.  Here  the  essential 
differences  between  the  single  and  multiple  cylin- 
der engines  are  explained  on  a  page  opposite  four 
illustrations  depicting  the  actions  which  takes  place 
within  the  cylinders.  This  excellent  arrangement 
of  reading  text  and  illustrative  matter  is  con- 
sitently  maintained. 

The  main  portion  of  the  book,  however,  is  what 
-ictually  makes  no  apology  necessary  for  the  pub- 
lication of  the  book.  Aviation  engines  of  all 
makes  are  here  covered  by  detailed  explanations, 
diagrams  and  photographs  in  such  a  manner  that 
their  individual  characteristics  and  methods  ot 
function  are  clear  to  the  aviation  mechanic  ond 
the  mechanic-to-be. 

The  Curtiss,  Standard,  Hall-Scott  and  other 
well-known  types  of  airplane  motors  are  described, 
together  with  the  method  of  installation,  upkeep 
and  repair. 

(Continued  on  page  689) 


"I'm  now  Secre- 
tary to  the  Sales 
Manager  at  $150 
per  month~on  the 
road  to  a  big  ex- 
ecutive, position.'. 
NEW  WAY  speed 
and  accuracy 
surely  gets  a  fel-. 
low  a  regular  job."/ 


$25  to  $40  Per  Week  for  You 

//  You  are  a  Really  Efficient  Stenographer 

Expert  Typists  in  Great  Demand 

Typewrite  80  words  per  minute  or  more  and  you  will 
druw  big  pay.  Wherever  you  are,  increased  output  of 
finished  work  will  bring  the  big  money — good  promotions 
— the  private  secretaryships — eventually  the  executive 
positions.  Stenographers  who  are  real  typists  are  wanted 
by  employers  everywhere.  Poorly  trained  in  typewriting 
means  poorly-paid  on  pay-day.  Expert  ability  means  big 
money — success. 

The  trouble  hitherto  has  been  that  stenographers  had 
no  way  to  improve  their  typewriting.  Ordinary  methods 
left  them  stranded  with  out  a  30  to  40  word  ability. 
There  was  no  way  to  overcome  the  handicap. 
Now  the  "New  Way"  has  changed  all  this— -it  opens  the 
door  for  every  stenographer  to  high  speed  in  typewriting 
— to  perfect  accuracy — to  great  caso  of  operation — to 
promotions  and  Big  Pay. 

Based  upon  an  absolutely  new  idea — special  gymnastio 
exercises  for  the  definite,  cultural  training  of  the 
fingers  awuy  from  the  machine!  Marvellously  successful. 
Ten  simple  lessons,  easily  completed  in  spare  time. 
Your  daily  typewriting  improves  from  the  very  start. 
Cost  low.  Binding  guarantee — no  pay  retained  unless  ex- 
pected results  are  fully  realized. 

New  Way  booklet  describes  this  revolutionary  new  system 
In  full  detail — shows  you  the  way  to  a  transformed  abil- 
ity, doubled  or  trebled  salary.  Write  for  it  today.  FBEE. 

THE  TULLOSS  SCHOOL 
3531  College  Hill  Springfield,  Ohio 


Big  Profits  Every  Month  in 

Battery  Charging 


MAKE    BIG     PROFITS    In    Winter  BATTERY 
CHARGING  In  Large  and  Small  Garage* 

Steffes  &  StefTes  Garage,  Chilton,  Wiac,  (pop.  1,500)  "Income 
per  month  J125.00",  cost  $16.00— Adams  Cooper  SalesCo.,  Ft. 
Smith,  Ark.  (pop.  27,0001  •'Income  per  month  from  HB  Charger  Is 
*120. 00— cost  $16.00.  *  Alamosa  Battery  &  Starter  Co. ,  Alamosa, 
Colo.  [pop.  8-000)  "Average  Income  per  month  $275.00,  average 


BRING  YOU  BIG  PROFITS  THIS  WINTER 

Small  cash  payment,  balance  on  easy  month- 
ly terms   HB  Absolute  M-ney-Baclt  Guar- 
antee.   Recharges  1   to  8  6-volt  batteries 
for  lOe  to  16c  each,  customer  pays  75c  to 
$1.50.   No  burn-outs,  no  expensive  renew- 
als, steady  reliable  service  Easy 
to  install  and  operate.  No  electrical 
knowledge  required.    Pin  this  ad  to 
your  letterhead  and  mall  TODAY 
or  Information. 

HOBART  BROTHER  COMPANY 
Box  112E  Troy,  Ohio 

ucitiful  Manufacturer*  Strut  189M 


BRANCH  MANAGER  WANTED 

by  old  established  Chicago  Concern.  We  furnish  full 
stock  of  goods,  advertising  matter,  and  equip  store  com- 
pletely, in  good  location,  all  at  our  expense.  We  allow 
you  to  draw  out  $175  a  month  and  will  also  pay  you 
liberal  share  of  the  profits  your  store  earns.  Work  may 
be  started  in  spare  time.  No  investment  or  previous 
experience  necessary.  If  you  are  a  hustler  and  want  an 
opportunity  to  make  $5,000  a  year,  we  want  you.  and 
will  pay  you  well  from  the  start.  Send  your  application 
today. 

S.  LEVY,  Manager  Dept.  784 
—329  S.  Franklin  Street  Chicago,  111. 

Big  Band  Catalog  sent  free 

Whatever  you  need — from  a  drumstick  to 
the  highest  priced  cornets  in  the  world. 
Used   by    the   Army   and  Navy 
Send  for  big  catalog;  liberally  ill- 
ustrated, fully  descriptive.  Men- 
"    what    instrument  interests 
you.   Free  trial.   Easy  pay- 
ments.     Sold    by  leading 
music    stores  everywhere. 

LYON    &  HEALY 

67-87  JACKSON   BLVD..  CHICAGO 


You  benefit  by  mentioning  the  '-Electrical  Experimenter''  when  writing  to  advertisers. 
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THE  MAN  YOU  WOULD  LIKE  TO  BE! 

He  has  a  commanding  appearance,  a  strong  personality  and  unlimited  energy. 
His  strength  is  supreme  and  his  muscles  are  splendidly  developed. 

He  has  broad  shoulders,  a  well-shaped  neck,  a  powerful  back,  arms  of  steel  and  a  deep 
full  chest.  His  muscular  legs,  untiring,  give  him  the  energy  and  the  springy  step  and  the 
walk  of  a  youth.  He  possesses  everything  you  lack  and  admire.   He  is  a  master  of  men. 

WHY  NOT  BE  LIKE  HIM? 

THE  MAN  YOU  WOULD  LIKE  TO  BE, 

never  has  indigestion,  but  he  can  eat  what- 
ever he  likes,  for  his  stomach  can  assimilate 
anything.  He  never  suffers  from  constipa- 
tion, liver  trouble,  nervousness,  insomnia  or 
any  of  the  common  ailments  that  most  of  the 
people  have.  Neither  is  he  a  slave  to  any 
habits,  but  he  is  master  of  himself. 

ARE  YOU  MASTER  OF 
YOURSELF? 

You  cannot  expect  to  control  others  or  com- 
mand their  respect  until  you  can  first  control 
yourself. 

THE  MAN  YOU  WOULD  LIKE  TO  BE 

does  not  heed  the  temptations  placed  be- 
fore him  in  daily  life.  He  does  not  waste 
his  best  years  in  dissipation  following  the 
ignorant  crowd.  He  takes  care  of  himself 
and  reaps  his  reward.  His  offspring  are 
bound  to  inherit  his  qualities.  His  mind 
and  his  body  are  clean.  He  can  do  things 
that  others  cannot  do.  HE  IS  A  SUPER- 
MAN. 

WHY  NOT  BE  LIKE  HIM? 

YOU  ARE  JUDGED  BY  YOUR  APPEARANCE.  The 

world  sizes  you  up  by  your  own  opinion  of  yourself— 
as  expressed  in  your  looks,  your  actions,  and  the  force 
of  your  ambition.  It  Is  the  strong,  clean-cut  virile  man, 
the  man  of  tireless  energy,  that  gets  to  the  top.  You 
cannot  be  alert,  you  cannot  have  full  control  of  your 
faculties,  you  cannot  have  that  inexhaustible  supply  of 
vitality  and  energy  that  means  success  in  life  unless  you 
have  perfect  health.  Your  physical  condition  is  the 
root  of  your  whole  life.  Build  up  your  body  and  mus- 
cular strength  and  you  build  up  your  mind  and  vitality 
and  insure  success. 

Get  a  good  healthy  color  in  your  face,  feel  strong 
look  strong,  be  somebody— BE  THE  MAN  YOU  WOULD 
LIKE  TO  BE. 

GIVE  ME  A  CHANCE  TO  HELP  YOU.  I  have  helped 
thousands — taken  them  out  of  the  crowd  of  physical 
wrecks  and  turned  them  into  powerful  athletes.  I  am 
doing  it  every  day  and  shall  continue  to  do  it,  for  it  is 
my  life's  ambition. 

I  HAVE  TRAINED  SOME  OF  THE  WORLD'S 
STRONGEST  MEN.  My  pupils  really  amount  to  some- 
body. You  can,  too,  if  you  will  let  me  take  hold  of  you 
and  help  you  make  the  most  of  yourself.  You  don't 
know  what  you  are  missing  by  not  being  an  athlete.  It 
is  a  pleasure  to  feel  bubbling  over  with  vitality  always — - 
never  to  feel  tired.  Think  of  it  I  After  a  hard  day's 
work — and  still  feeling  refreshed  1 


EARLE  E.  LIEDERMAN 

the  Acme  of  Physical  Perfection 


THE  FIFTH  EDITION  OF  MY  LATEST  BOOK 

"MUSCULAR  DEVELOPMENT" 

HAS  JUST  COME  OFF  THE  PRESS 

I  have  only  100,000  copies  on  hand,  so  if  you  have  not  as  yet  read  this  interesting  and  handsomely  illustrated  boob, 
by  all  means  send  for  a  copy  while  they  last.  This  book  describes  my  system  of  training,  and  contains  20  full  page 
photographs  of  myself  and  of  some  of  the  finely  developed  men  and  boys  whom  I  have  trained.    After  you  have 


✓  EARLE 

/  E 

y  LIEDERMAN, 
/■  Dept.  214, 

203  B'way,  New  York 


received  it,  you  will  be  mighty  glad  you  sent  for  it. 

I  WANT  EVERY  ONE  WHO  READS  THIS  PAGE  TO  SEND  FOR  A  COPY  OF  THIS  BOOK,  for  I  want  to 
make  you  the  man  you  would  like  to  be.  y       Dear   Sir: — I  enclose  herewith 

Simply  tear  off  coupon  and  mail  to  me  with  10c,  stamps  or  coin,  to  help  pay  cost  of  wrapping,  ^  10c  for  which  you  are  to  send  me, 
postage,  etc.,  and  you  will  receive  your  copy  promptly.  The  sooner  you  do  this,  the  quicker  I  can  get  this  s  without  any  obligation  on  my  part 
book  to  you,  so  TEAR  OFF  COUPON  NOW — while  it  is  on  your  mind.  X      whatever,  a  copy  of  your  latest  book 

S        Muscular  Development."     (Please  write 
or  print  plainly.) 

S  Name   


EARLE  E.  LIEDERMAN 

203  Broadway  Dept.  214         New  York  City 


S  Address 
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City   State. 
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Who  wants  to  be 
a  good  Boxer? 

Suppose  you  are  walking  with  your  mother, 
sister,  or  best  girl,  and  someone  passes  a  slighting 
remark,  won't  you  be  ashamed  if  you  cannot  take 
her  part?    Well,  can  you? 

Or  suppose  you  remonstrate  with  a  man  for 
striking  a  smaller  man,  and  the  bully  turns  on  you 
Can  you  hold  your  own?    Wouldn't  you  like  to? 

Or,  if  one  of  your  pals  says,  "Come,  put  on  the 
gloves  and  have  seme  fun,"  can  you  do  it,  and  get 
any  "fun"  out  of  it? 

Less  than  2  per  cent  of  all  men  and  boys  know 
anything  about  the  art  of  self-defense.  That  means 
when  the  test  comes,  less  t-han  2  per  cent  are  ready. 
Wouldn't  you  like  to  learn  to  box  easily  and  quick- 
ly at  half  the  usual  cost? 

Marshall  Stillman  has  developed  a  unique  "Short- 
hand Method"  of  teaching  Boxing.  You  can  learn 
the  fundamentals  in  six  lessons  and  can  outbox 
older  and  stronger  opponents  after  two  weeks 
study.  His  original  principle  has  enabled  him  to 
teach  professional  boxers  difficult  blows  and  guards 
they  could  not  learn  by  the  old  method.  Trofessor 
Mike  Donovan,  former  middle-weight  champion  of 
the  world,  who  taught  for  thirty  years  at  the  New 
York  Athletic  Club,  endorsed  this  "Shorthand 
Method,"  and  helped  prepare  the  lessons  we  send 
you.  Boxing  instructors  and  Y.  M.  C.  A.  physical 
directors  are  taking  the  course  to  use  in  their  own 
work.  Thousands  of  men  and  boys  in  this  country 
'aud  Canada— boys  as  young  as  12  and  15,  and  men 
as  old  as  50  and  60  have  taken  the  course  both  for 
the  boxing  instruction  and  to  keep  in  good  physical 
condition  and  develop  confidence  and  self-reliance. 

It  is  the  first  time  boxing  has  been  successfully 
taught  by  mail,  and  it  is  only  possible  because 
Marshall'  Stillman  starts  with  movements  you  are 
familiar  with— holding  out  your  hand  for  a  coin, 
the  breast  stroke  in  swimming,  etc.  The  fiist  thing 
you  know,  he  has  led  you  into  striking  correct 
blows  with  both  hands,  putting  the  body  weight  he- 
hind  them,  guarding,  ducking,  feinting,  etc.  He 
teaches  you  the  rudiments  in  front  of  your  own 
mirror,  before  you  face  your  first  opponent.  When 
you  finally  meet  an  opponent,  you  know  how  to 
hit  him,  what  to  expect  in  return,  and  how  to 
guard  against  it. 

The  special  introductory  price  of  the  new  Home 
Study  Edition  is  less  than  you  would  pay  for  a 
single  term  of  lessons  by  the  old  method.  We  will 
include,  until  further  notice,  "Three  Rounds  of 
Shadow  Boxing,"  8  Jiu-jitsu,  or  bone-breaking 
holds  and  releases,  and  S  holds  in  standing  wrest- 
ling— how  to  disarm  a  man,  how  to  get  out  of 
dangerous  holds,  how  to  guard  against  a  kick  for 
the  stomach,  etc. — and  also  a  complimentary  copy 
of  Mike  Donovan's  famous  book,  "The  Science  of 
Boxing."  There  are  175  illustrations  in  the  course. 

Frankly  you  don't  believe  that  you  can  learn  all 
these  things  by  mail,  do  you?  All  right,  we  will 
take  you  on  your  own  ground,  we  will  send  th» 
course  on  5-day  approval,  with  the  understanding 
that  if  you  keep  it  you  pay  $5,  but  if  you  do  not 
want  it,  you  can  return  it  on  the  fifth  day,  and  end 
the  matter.  Simply  fill  in  the  coupon — we  will  do 
the  rest. 
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played  on  the  violin  could  be  heard  easily 
for  half  a  mile.  Preaching  from  the  pulpit 
can  be  heard  distinctly  for  the  same  dis- 
tance. 


Free  Approval  Coupon 

MARSHALL  STILLMAN  ASSOCIATION 

Suite  E-ll,  No.  461  Fourth  Ave.,  New  York 

You  may  send  me  at  your  risk,  on  5-day  ap- 
proval, the  complete  Marshall  Stillman  "Shorthand 
Method"  of  Teaching  Boxing,  including  all  of  the 
instruction  described  rbove.  I  agree  on  my  honor 
to  either  return  the  lessons  on  the  fifth  day  after 
receiving  same,  or  else  send  yon  $5  on  the  fifth 
day  in  full  payment  for  the  complete  course. 

Name  


N.  Burglund,  radio  and  electrical  engineer 
of  the  concern  manufacturing  the  Magna- 
vox.  Referring  to  the  diagram  herewith, 
we  see  that  this  remarkable  sound-repro- 
ducing instrument  is  of  the  electro-dynamic 
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Wiring  Diagram  Showing  Connections 
for  4"MA6NAVPXES*"&  Amplifier.  " 
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Sectional  View  of  the  "Magnavox"  Loud-Talking  Amplifier. 


This  installation  was  a  special  test  con- 
ducted by  the  Signal  Corps,  U.  S.  Army, 
under  the  personal  supervision  of  Dr.  B.  W. 
Burglund. 

The  amplifier  is  so  constructed  that  one, 
two  or  three  steps  may  be  used.  The  cam 
switches  on  the  Bakelite  panel  are  as  fol- 
lows :  M.  master  switch,  controlling  all 
currents  ;  1,  2  and  3  are  respectively  steps 
of  amplification ;  R,  special  switch  for  "cut- 
ting in"  a  radio  winding  into  the  first  step 
and  cutting  out  the  voice  transmitter.  Two 
binding  posts  are  provided  for  attachment 
to  any  radio  detector  or  telephone  circuit. 

In  the  circuit  diagram  are  shown  the 
four  Magnavoxes  (two  for  each  tower) 
and  a  small  6-volt  storage  battery  for  ex- 
citing the  magnetic  fields  of  each  Magna- 
vox. This  is  not  necessary  unless  the  Mag- 
navoxes are  so  far  away  from  the  amplifier 
that  the  drop  of  voltage  would  seriously 
weaken  the  fields. 

For  the  sake  of  portability,  special  plugs 
are  furnished  for  connecting  to  storage 
battery  transmitters  and  plate  battery  (600 
volts).  They  are  not  shown  in  diagram, 
but  attach  to"  the  front  of  the  amplifier. 

Description  of  the  Magnavox  Reproducer. 

The  following  details  of  the  interior 
mechanism  of  the  Magnavox  reproducer 
are  available  thru  the  courtesy  of  Dr.  B. 


type,  and  in  this  respect  differs  from  the 
usual  telephonic  devices  intended  for  re- 
production of  speech.  The  ordinary  tele- 
phone receiver  operates  on  the  electro- 
magnetic principle,  wherein  variations  in 
the  magnetic  field  act  upon  a  flat  iron 
diafram  about  two  inches  in  diameter, 
causing  the  diafram  to  be  attracted  and 
repelled  alternately,  so  as  to  cause  it  to 
vibrate.  The  vibrations  *M  the  diafram  in 
the  well-known  manner  give  rise  to  air 
vibrations  corresponding  to  the  originating 
voice  waves  at  the  transmitter  end  of  the 
circuit. 

In  the  Magnavox,  the  principle  is  electro- 
dynamic,  and  the  diafram  is  not  acted  upon 
directly  by  the  magnetic  flux  from  the 
electro-magnet.  Instead,  a  minute  insu- 
lated wire  coil  is  placed  in  a  small  air  gap 
about  iV  inch  long  between  the  pole- 
( Continued  on  page  686.)  


View  Showing  Pole  Pieces  and  Diafram 
of  the  Magnavox  Sound  Amplifier.  The  Dia- 
fram Coil  Lies  Between  the  Pole  Pieces. 
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THE 
ELECTRIC^ 

experihenTER 


Holds  and  preserves  12  issues,  each  of  which  can 
be  inserted  or  removed  at  will,  without  tools.  Will 
keep  your  magazines  perfectly  for  all  time  or  just 
preserve  them  like  new  till  you  bind  them  perma- 
nently. Made  of  heavy  material,  extra 
strongly  reinforced  at  the  back  and 
covered  with  handsome  green  cloth, 
suitably  lettered  in  gold. 

Ada  postage  tor  2  lbs. 

ftoerimenter  Pub.  Co.,  Inc.  DJa°£mt  233  Fulton  St.,N.V. 
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CAMELS  supply  in  a  lavish  w  ly  every- 
thing you  ever  hoped  to  find  in  cigarettes  1 
Camels  are  so  unique  in  quality,  in  flavor,  in 
full-bodied-mildness,  in  refreshing  satisfaction 
that  you  should  not  delay  your  pleasure  •  an 
instant!  Try  Camels  out  to  the  limit — 
then  compare  them  with  any  cigarette  in  the 
world  at  any  price ! 

Quality  alone  would  make  Camels  distinc- 
tive. But,  behind  quality  is  Camels  expert 
blend  of  choice  Turkish  and  choice  Domestic 
tobaccos.  This  blend  is  a  revelation  to 
cigarette  smokers  !  You'll  prefer  it  to  either 
kind  of  tobacco  smoked  straight,  it  is  so 
mellow,  so  delightful. 

Prove  conclusively  that  Camels  are  made  to 
meet  your  most  exacting  demands;  that  you 
can  smoke  them  liberally  without  tiring  your 
taste!  And,  know  yourself  that  Camels 
leave  no  unpleasant  cigaretty  aftertaste  or  un- 
pleasant cigaretty  odor ! 

Quality  will  make  you  keen  for  Camels 


18  cents  a  package 

'Camels  are  sold  evt  ry where  in  sc/en< 
titically  sealed  packages  of  20  cigarettes; 
or  ten  packages  (  200  cig  arettes}  in  a 
glassine- pape  r •covered  carton.  We 
atrongly  recomm&nrt  this  can->n  for  the 
home  or  office  supp/y  or  when  you  travel 
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$2200 

In 

Four  Months 

This  is  Richard  A.  Oldham 

Mr.  Oldham  w«s  tel  eraph  operator  for 
the  Illinois  Central  Railroad  for  twenty 
years.  Be  is  fifty-eight  years  old.  One  day 
he  read  one  of  my  advertisements  and  the 
possibilities  of  making  money  in  Auto  Tire 
Surgery  business.  In  a  few  weeks  he  had 
purchased  and  installed  a  Haywood  outfit. 
A  short  time  afterward  lie  wrote  un  tiia*^  His  in- 
come in  four  months  wad  as  much  as  it  bad  been  Id 
Two  and  One-Half  years     Telegraph  Operator. 


i  TSRE 
SURGEON 

Make  $2,500  to  $4,000  Per  Year 
Giving  New  Life  to  Old  Tires 

A  Haywood  Tire  Sur- 
|  geon  can  do  more  with  old 
tires  than  was  even  dream- 
ed before  the  war.  By  the 
Haywood  Method  a  Haywood 
Tiro  Surgeon  can  give  4,000 
to  5,000  more  miles  of  new  life 
to  a  tire  that  two  years  ago  would 
have  been  thrown  on  the  junk  pile. 
And  it's  eacy  to  learn. 

Stations  are  Needed 
Everywhere 

20,000,000  tires  wearing  down  every  day.    By  Tire  Surgery  you 
can  quickly  repair,  rebuild  and  give  new  life  to  tires  seemingly  all  worn  out. 
Cuts,  gashes,  tears,  bruises,  broken  fabric,  every  kind  of  an  accident  that 
can  happen  to  any  tire,  inside  or  out,  you  can  repair  and  save  for  long 
service.  Tho  chance  to  make  money  Is  simply  wonderful. 

$2P500  to  $4?00Q  a  Year  is  Possible, 

If  we  told  you  all  the  truth  you* wouldn't  believe  it.  You  would 
say,  "it  is  too  good  to  be  true."  Ev.t  you  can  see  what  a  great  field  there  is 
for  Haywood  Tire  Surgery  Stations-for  this  better  way. 

Send  Today  for  My  Free  Book 


WRITE  TODAY 


I  have  ready  to  mail  you  the  day 
.1  get  your  request,  a  fascinating 
^  book— all  about  tires— how 
^k.  torepairthemby theHay- 
wood  Method— how  to 
M.  haywood.  President  start  in  business-how 

HAYWOOD  TIRE  &  EQUIPMENT  CO.         to.  build  up  trade- 
1210  Capitol  Ave.  Indianapolis,  Ind.        ^  what  to  charge.  In  48 

DEAR  SIR:  Please  send  me  by  return  mail  your  ^  the  whofe^r^o^tionrieht 
free  book  on  the  new  Haywood  Tire  Surgery  Method^  in  front  of  you.  Use 
and  the  details  of  your  free  school  of  tire  repairing.  <0K  coupon  at  the  left. 

M.  Haywood,  Pres. 


Name 


Address 


^  Haywood  Tire  & 
Equipment  Co. 

^  1210  Capitol  Ave. 
—     4±  Indianapolis 

\ 


Indiana 


^BATTERY  CHARGED  ATHOME^ 

Do  it  yourself.    Save  money  and  keep  battery  at  highest  eF-Ficiency  by  getting 

NEW  F-F  BANTAM  BATTERY  BOOSTER 

This  8  ampere  rectifier  charges  any  6  volt  storage  battery  from  100  to  130 
Alternating  Current  Lamp  Socket  and  at  an  expense  equal  to  burning  an  el 
a  few  hours. 

Simple — safe — sure  acting.  Infusible  and  long  wearing  carbon  elec- 
trodes rectify  the  current.  This  new  size  F-F  rectifier  already  wonder- 
fully popular — light  in  weight — 10  lbs.  complete  ready  for  shipment — 
includes  ammeter  and  battery  clips.  Get  one  and  enjoy  immunity  from 
battery  troubles. 

Send  check  for  prompt  shipment  by  Express.  For  parcel  post  include  postage 
and  insurance  cliarfres. 

Also  F-P  rectifiers  of  lareer  capacities  as  well  as  Charging  Bheostats  that 
operate  from  Farm  Lighting  Plants  or  Direct  Current  Service. 

Ask  for  Circular  No.  12 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 


Send  5t  f  o  r  ca-talo 
models  of  new  rr.at 

Waxdlainig'  Raver-  Mfg.  Cat 


Air  plumes 


nocked— down  scale 
,and  supplies. 
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pieces  of  the  powerful  electro-magnet, 
which  pole-pieces  are  magnetized  North 
and  South,  as^shown  in  the  accompanying 
drawing.  Ncr  permanent  magnets  are  used 
in  its  makeAip.  As  the  fluctuating  or  al- 
ternating currents  from  the  microphone  at 
the  distant  end  of  the  circuit  (or  else  the 
oscillatory  audio-frequency  currents  com- 
ing from  an  audion  amplifier)  are  past 
thru  this  small  coil  attaching  to  the  dia- 
frarn,  the  coil  is  acted  upon  by  the  power- 
ful magnetic  field  between  the  pole-pieces 
in  such  a  manner  as  to  be  either  repelled 
or  attracted  alternately  (up  and  down)  in 
a  rapid  manner,  and  at  a  rate  correspond- 
ing to  the  voice  wave  pulsations.  The 
movements  of  the  small  coil  are,  of  course, 
immediately  communicated  to  the  diafram, 
and  it  is  attached  firmly  to  the  latter,  and  in 
turn  the  movements  of  this  diafram  set  up 
powerful  air  waves  which  issue  from  the 
sound  amplifier  horn  attached  to  the  in- 
strument, and  which  is  shown  in  one  of 
our  photographs.  The  odd  shape  of  this 
horn  has  a  special  bearing  on  the  acoustic 
quality  and  sonority  of  the  sound  waves 
its  sponsors  claim.  The  upright  poles  of 
the  electro-magnet  have  one-inch  round 
cores  of  annealed  Norway  iron,  the  pole- 
pieces  and  yoke  members  being  of  similar 
material.  The  magnetizing  coils  consume 
a  very  small  amount  of  current,  or  about 
25  watts,  and  they  are  supplied  to  operate 
on  6,  8  or  18-volt  D.C.  from  battery,  as  de- 
sired or  on  110  volts  D.C. 

Contrary  to  the  general  opinion,  no  no- 
ticeable effect  is  caused  in  these  speech 
reproducers  when  the  latter  current  is  used, 
due  to  the  commutator  ripple,  owing  to  the 
high  impedance  of  the  windings,  which 
smoothes  out  the  pulsation  so  that  they  are 
not  noticeable  at  all.  Another  very  in- 
teresting feature  of  the  Magnavox,  which 
its  inventors  have  ascertained  after  careful 
research  on  the  acoustics  of  the  instru- 
ment, is  the  diafram.  As  is  well  known,  no 
phonograph  or  talking  machine  with  a 
small  diafram  can  be  capable  of  producing 
the  full  sonorous  quality  of  the  average 
voice,  such  as  a  baritone,  and  particularly 
the  music  from  string  or  wind  instruments 
of  the  medium  or  lower  tonal  register. 
This  is  because  of  the  fact  that  the  smaller 
the  diameter  of  the  diafram  the  higher  the 
natural  period  or  pitch  at  which  this  dia- 
fram will  vibrate;  the  greater  its  diameter, 
within  certain  limits,  of  course,  the  lower 
the  natural  period  or  pitch  of  the  diafram 
and  the  more  quality  will  it  give  to  the 
average  class  of  music,  especially  vocal  or 
instrumental  eproductions  in  the  baritone 
or  base  register,  for  example.  So  the  ex- 
perts who  have  designed  the  Magnavox 
found  that  wonderful  results  were  obtained 
by  using  a  large  diafram;  in  fact,  it  meas- 
ures three  and  one-half  inches  in  diameter. 
The  diafram  is  neither  of  iron  nor  mica, 
but  of  German  silver,  and,  furthermore,  it 
is  not  flat,  but  has  a  double  ogee  groove  or 
rib  prest  into  its  surface  a  short  distance 
from  the  outer  perifery.  This  helps  to 
stiffen  the  diafram,  and  together  with  the 
peculiar  properties  of  the  material  with 
which  it  is  made,  also  tends  to  nullify  any 
effects  of  natural  period  vibrations  of  the 
diafram  itself. 

It  may  be  imagined  from  what  has  been 
said  before  that  the  new  sound,  music 
and  speech  reproducer  must  be  used  with 
an  audion  or  vacuum  tube  amplifier — but 
such  is  not  the  case  at  all.  This  reproducer 
f Continued  on  page  688) 
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THE  NEW  PROFESSION  OF 
DRUGLESS  HEALING 


A  dignified, 
awaits  you 


pleasant  and  profitable  career 
in   this  new,  uncrowded  field 


Learn  at  Home— Earn  $3,000  to  $5,000  a  Year 

Here  is  your  opportunity  to  qualify  at  home  in  your  spare  time  to  become  a  Doctor  of  Chiropractic 
amid  make  a  big  income.  No  matter  where  you  live  or  what  work  you  are  now  dovig,  if  you  are  ambi- 
tious our  Course  in  Chiropractic  shows  you  how  easily  you  may  achieve  financial  independence.  We  give 
you,  rigflmt  in  your  own  home  during  your  spare  time,  or  in  class,  just  the  training  you  must  have  to  succeed. 

Never  before  has  the  demand  been   |  ,  /^ 

so  great  for  competent  Doctors  of  Chi- 
ropractic. The  day  of  Drugless  Heal- 
ing is  here,  and  the  masses  of  people 
everywhere  are  eagerly  welcoming 
Chiropractic,  the  science  of  restoring 
health  by  means  of  spinal  adjustment, 
as  a  natural  scientific  substitute  for  the 
old  outgrown  system  of  "dosing"  by 
internal  medicines. 


Read  What  These  Doctors  of  Chiropatic  Say 


'flUy  Charge:  Are  $25.00  for  13  Treatments." 

American  University : 

My  practice  averages  ten  patients  a  day,  of 
•whitfh  many  are  women.  My  charges  per  course 
.sre<$25  per  13  treatments.  The  number  of  treat- 
'ments  varies  from  one  to  two  courses  in  stubborn- 
•cases.  Minor  cases  take  from  6  to  10  treatments. 
(I  lhave  your  school  at  heart  and  will  boost  it 
•rill  I  can. — DR.  W.  H.  WEDELL,  M.T.D.D.C.. 
"N.  Y. 

Heartily  Recommend:  Course — Charges  $2.00 
per  Treatment. 

American  University: 

I  have  no  hesitation  in  recommending  your 
•course  in  Chiropractic  to  anyone  contemplating 
■such  a  course,  as  it  is  thoroughly  practical,  well- 
•written,  interesting  and  valuable  to  the  new  stu- 
dent and  a  valuable  adjunct  to  any  drugless 
'healer.  I  receive  $2.(1(1  for  all  treatments.— 
DR.  ANNIE  B.  MeDERMONTT,  N.  J. 


"I  Am  Proud  of  Your  Chiropractic  Course." 

American  University: 

Our  regular  price  for  such  work  is  $2.00.  Treat 
on  an  average  of  about  eight  a  day,  and  give  all 
the  way  from  12  to  24  f'atments,  which  depends 
on  how  obstinate  the  case  is.  Some  are  cured 
with  only  five  or  six  treatments.  I  am  proud of 
your  Chiropractic  Course.— DR.  W.  H.  WOOD, 
Missouri. 

Average  15  Patients  Daily— I  Charge  $1.00 
per  Treatment. 

American  University: 

I  charge  $1.00  per  treatment;  average  fifteen 
daily  Each  patient  never  takes  less  than  two 
treatments  a  week  and  often  one  treatment  a  day 
for  ten  consecutive  days,  and  then  two  or  three 
each  week.  The  cases  run  from  25  to  ion  before 
considering  themselves  well.  Your  Extension  Course 
in  Chironractic  has  been  of  great  benefit.  The 
lessons  are  all  based  on  sound  scientific  principles, 
and  very  good. — I..  11.  ROCHE,  D.  C, 


Remarkable  FREE  Charts 

^\FB"f*^%^e  want  men  and  women  seriously  intending  to  take 
■  professional  careers  in  Drugless  Healing  to  have 

Wl  FLIl""  charts.    Their  actual  value  is  $31.50.    But  on 
our  offer  they  come  free.    There  are  22  in  all,  printed 
in  colors.    Send  the  coupon  below  to  get  all  the  facts  about  our  offer. 
8    Anatomical  and  Physiological  Charts  (with  Bound  Manual  Key) 
Handsomely  Lithographed  in  Lifelike  Colors. 

4  Original  Compendigraohs. 

5  Illustrative  Spir-1  Columns. 

5    Colored  Nerve,  Pdn  Area  and  Concussion  Charti. 


Magnificent  Charts — Value  $31.50— All  absolutely  FREE 


This  Is  Your  Opportunity 

Get  out  of  the  rut  and  qualify  now  for  this  splendid  profession  that  offers  such 
remarkable  possibilities  for  making  you  prosperous  and  independent.  Our  Course  in 
Chiropractic  will  point  the  way  for  the  attainment  of  your  ambition.  Never  has 
there  been  a  more  opportune  time  than  now,  for  never  has  the  demand  for  com- 
petent Doctors  of  Chiropractic  been  so  great  as  it  is  today.  Now  is  the  time  to 
get  started  on  the  road  to  success. 

Mail  the  Coupon 
TO-DAY 

Don't  delay.  Your  chances  for  building 
a  successful  career  are  as  great  as  those 
of  any  of  the  others  who  are  succeeding 
in  the  practice  of  this  great  profession, 
just  let  us  give  you  all  the  facts — then 
judge  for  yourself.  Mailing  the  coupon 
places  you  under  no  obligation  of  any 
kind  whatever.  AH  we  ask  is  the  eppor- 
tunity  to  prove  to  you  that  what  we  tell 
you  is  the  absolute  truth.  We  have  the 
facts  to  prove  it — facts  which  you  will 
find  mighty  interesting.  Just  send  the 
coupon  or  a  post  card  for  our  beautiful 
new  illustrated  72-page  book  and  full  par- 
ticulars of  our  remarkable  Free  Charts 
Offer.    Mail  coupon  or  write  today  SURE. 

American  University 

Manierre  Bldg.,  Dept.  612,  Chicago,  III. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


688 


ELECTRICAL  EXPERIMENTER 


November,  1919 


&e«ELECTRICP0W£r1- 


$100 


Tim  wonder  of  the  twentieth  century  inexpensive  electric  power,  this  is  possible  with  our  new 
electric  power  system,  a  new  idea  in  electricity-  With  the  aid  of  our  instruction  and  chemicals 
you  can  make  and  install  a  power  battery  as  shown  in  the  illustration,  absolutely  safe  and  sim- 
ple. Stop  wasting  money  on  buying  batteries,  install  the  new  electric  power  battery.  It  is  not 
an  acid  or  dry  battery,  it  is  a  new  combination  of  wet  and  dry  elements  which  produce  electric- 
ity. These  batteries  are  powerful  and  cheap  to  operate,  they  produce  adirect  current  of  more 
than  20  volts,  cheaper  than  any  other  form  of  battery.  They  are  wonderful  for  operating  all 
kinds  of  experimental  work,  for  lighting  purposes  and  for  many  other  uses  where  electric 
current  is  needed.  Any  user  of  batteries  knows  the  value  of  an  inexpensive  high  voltage 
electric  current.  These  batteries  should  be  in  every  home,  office,  shop  and  factory,  no 
matter  how  small  a  current  is  needed;  to  reduce  or  raise  the  current  of  the  battery,  simply 
move  the  volt  regulator  on  the  switch  board.  The  beauty  of  these  power  batteries  is,  that 
they  do  not  evaporate  or  lose  current  when  not  in  use,  therefore,  with  every  day  use  recharg- 
ing the  battery  is  necessary  about  every  month  or  so,  it  cr.n  be  recharged  at  home  in  a  few 
minutes,  no  electricity  or  machinery  is  required  for  this  op3ration,  recharging  material  can 
usually  be  obtained  around  your  home  or  can  be  bought  for  c  few  cants.  These  batteries  when 
charged  weigh  about  Si  pounds  and  if  properly  installed  will  last  for  years.  Each  battery 
making  out6t  consists  of  a  completely  wired  switch  board,  battery  connectors,  wire,  instruc- 
,tions  and  plan  for  making,  installing  and  recharging  the  battery  and  complete  chemicals. 
Special  Introductory  price,  $1X0,  prepaid.   Outside  the  U,  S.,  $1.25.' 


ELECTRIC  LIGHT  IN  YOUR  HOMIER 


to  pay.   Anyone  can  install  and 

and  inexpensive.   No  more  smoke 
or  break,  just  as  safe  in  the 
room,  always  ready  for  use, 
you  instantly  have  a  bright 
It  is  not  affected  by  heat  or 
closets,  pantries,  barns,  sheds, 


The  latest  electric  fight,  no  batteries  to  buy  or  electric 

maintain  this  midget  electric  light.    Safe,  simple 
and  smell,  no  wicks  or  oil,  no  chimneys  to  clean 
barn,  garage  and  clothes  closet  as  in  any  open 
day  or  night.   A  touch  on  the  switch  and 
electric  light.   No  matter  where  you  live  this 
cold.   Many  homes  have  installed  this  electric  light  in  their  ball 

cellars,  garages,  etc.,  with  good  results.   It  is  an  extremely  useful  light  which  no  household  should  be 
without.   The  reason  for  this  bright  electric  light  is  that  the  lighting  bulb  is  fitted  with 
drawn  Tungsten  filament  wire  which  is  much  more  efficient  and  durable,  besides  giving  a  300%  in- 
crease In  light  as  compared  with  the  ordinary" carbon  lamp.    The  power  system  furnished  with  this  lighting 
outfit  is  somewhat  similar  to  the  electric  power  battery  described  above.    Each  electric  light  outfit  includes 
the  following:    Complete  directions  ana  plans,  copper  wire,  insulated  wire  holders,  knife  switch,  drop  light 
fixture  with  socket,  friction  tape,  battery  protector,  maroon  shade,  national  mazda  globe.  Our  dry  battery 
compound,  which  assists  in  renewing  and  supplying  the  current  and  our  current  renewing  system  with  which 
you  can  renew  the  current  at  home  without  expense.    With  every  day  use  one  recharge  usually  lasts  t 
three  weeks.    This  electric  lighting  outfit  is  undoubtedly  the  most  practical  and  durable  electric  light  c 
cost  and  long  service  ever  devised.   Special  price  to  introduce  these  electric  lighting  outfits  $1.00,  prepaid. 
Outside  the  U.  8.  $1.25. 


which  I 
two  to  / 
of  low  J 


r 


©Ur  dHttnrOtttlPP — It  is  our  intention  that  every  article  described  above  will  reach  you  exactly  as  described,  that 
it  will  satisfy  you  perfectly,  that  it  represents  full  value  for  the  money  you  paid  or  we  will  refund  your  money. 
Just  to  Introduce  our  new  line  of  goods  we  are  offering  them  at  these  greatly  reduced  piices.   We  only  have  a  limited 
number  of  the  above  described  goods  at  these  prices.    Order  now,  direct  from  this  ad.    We  guarantee  safe  delivery 
Anywhere  for  additional  10  cents  on  each  item. 


A.  B.  C.  PRODUCTS  CO.2 


JOHNSON  &  13th  Sts. 


CHICAGO 


YOUR  OPPORTUNITY 

Canceled  Government  Contracts 

We  have  secured  a  large  quantity  of  Small  Motors,  Generators  and  Charging  Outfits. 
This  material  is  new,  still  in  original  cases  and  carries  the  full  factory  guarantee. 

This  is  Your  Opportunity  to  buy  new,  guaranteed 
Electrical  Apparatus  of  Standard  Manufacture 

$32.50 


j_|   p  INDUCTION 


Battery  Charging 
Outfits 

For  use  on  110  volt,  A.  C,  00 
cycle,  single  phase  current  only. 

eoT.,:^l,.-$48-5o 

I  JO  watts,  SO  volts.  (j» /*Q  ~n 
6  amperes  .  JJ>DO-° 

,%a(:^$68-50 

800  watts.  SO  volts.  ffl>  Q  A 
10  amperes  .  JJ>7'db 

All  outfits  complete  with  switch- 
board as  cut  shown. 


MOTOR 
110  or  220  volts,  A.  C. 
60  cycle,  single  phase, 
1750  R.  P.  M. 

ALL  MOTORS  COMPLETE  AS  CUT 


PI  10  volts 
•  A.  C,  60 


Mail  S5.00  cash  or 
Money  Order.  We 
will  send  C.  O.  D. 
subject  to  full  ex- 
amination. 
MONEY  BACK 
GUARANTEE 


/m  H 

/  4  ™ 


cycle, single  phase 
750  R.  P.  M. 


WASHING  MACHINE  MOTOR 


Suilable  for  oper- 
ating Small  Com-' 
pressori,  (."tiff** ' 
Grinder 
Weuhett,  Lathe* 
Drill  Pres»ea.etc. 


$18.50 

WRITE  FOR  CATALOGUE.  BARGAINS  IN  MOTORS  AND  GENERATORS.  SPECIAL  QUANTITY  PRICES 

£  POLYPHASE  MOTORS  KE  ««„  ftlATAQQ  '^JSS^JSSSJ? 

Ntlf  BflU  I  UK©  V2Hp.$44-50  1  Hp.  $67 50 


IT50 
RPM. 

60  cycl,,  3  or  3  pbtlt.  Comptm,  pulUy  tr-4  b«a« 

1  H.  P.   $59.50        3  H.  P.   $  84  60 

2  H.  P.   $72.60        6  H.  P.  $102.50 


MANUFACTURERS'  DISTRIBUTER 

CHAS.  H.  JOHNSTON      -      West  End      -       PITTSBURGH,  PA. 


"The  Eastern"  is  a  Large  Achromatic  Telescope 

YOU  WANT 


,FARM 


OR  RANCH 


MADE  UPON  NEW 
SCIENTIFIC  FRINCIE£.ES. 

Positively  sucli  a  good  Telescope  was  never 
sold  foi  nils  price  before.  Eastern  Telescopes 

ai- made  hy  one  of  ine  largest  manufacturers 
of  leuscopes  in  America;  decontrol  enure 
Tiicy  are  nicely  brass  bound,  with 


production;  measure  closed  ^tr^^o^aovnSt^t  in  4  ^.n&  Uieosuntiy  oral  the  seaside 

scientifically  ground .lensw.    Guaranteed  by '  the ^naken  J  shou,a  he  ,vilno„,  OI,e.  Tl.e  scenery 

feSf-M  A'^^BOSjS^T&g^  r1™*  ^L.te.esoonejus, 


,  sent  wit  1.  eacli  order.    I  m- i,  »f '^n"00"ents  by  Blistered  Letter,  Post  Office  Money  Order,  Express  Money 
presented  or  m^  wil,  order  one  for  you.  Wfietfier 

^^'«^^^J^^^A^  pU«?r^FFT  NEW  YORK 
EASTERN  NOVELTY  CO.,  67.     172  E.  93d  STREE1 ,  NiiW  xukiv. 
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in  itself  possesses  very  remarkable  ampli- 
fying properties  and  articulates  the  spoken 
word  very  beautifully.  It  has  satisfied  the 
most  exacting  test  of  the  U.  S.  Signal 
Corps  at  Washington,  as  well  as  many  ex- 
perts of  the  Army  and  Navy  Department; 
who  have  heard  the  instrument  and  tested 
it.  The  loud  talker  talks  in  a  very  loud 
and  clear  manner,  with  no  vacuum  bulb 
amplifiers  attached.  It  is  simply  connected 
to  a  microphone,  preferably  a  special  mi- 
crophone designed  to  be  used  with  it,  and 
comprising  four  standard  microphone  but- 
tons connected  in  parallel,  all  enclosed  in 
a  single  casing.  In  one  test  made  with  the 
instrument  in  this  fashion,  using  a  12-volt 
battery  current,  a  single  reproducer  wat 
successfully  employed  to  talk  to  15,000  peo- 
ple, or  covering  a  sound  area  equivalent  to 
the  average  city  block.  In  a  test  made  at 
the  Navy  Department  building  at  Wash- 
ington, D.  C,  Dr.  Burglund  successfully 
transmitted  the  "tick  of  a  watch"  so  as  to 
be  heard  one-half  mile  away  by  experts 
who  were  listening  for  it.  These  tests 
proved  very  interesting,  and  also  the  man- 
ner of  carrying  them  out.  Dr.  Burglund 
hooked  up  first  one  stage  of  a  vacuum 
tube  amplifier,  and  then  successive  stages. 
When  he  hooked  on  one  amplifier  he  would 
ask  thru  the  Magnavox  that  the  listeners 
stationed  about  one-half  mile  away  lift 
their  right  arms'  to  a  horizontal  position  if 
they  heard  the  voice  clearly  and  distinctly, 
and  to  raise  the  arm  vertically  if  they 
heard  the  voice  extra  loud  and  clear,  which 
was  the  case  when  he  connected  two  and 
three  stages  of  vacuum  tube  amplifiers  into 
the  circuit  with  the  Magnavox.  The  am- 
plifying horn  used  in  these  different  tests 
mentioned  has  been  invariably  a  24-inch 
quarter-sawed  oak  horn  of  the  particular 
curved  form  as  shown  in  the  photograph 
of  the  instrument. 

One  of  the  most  astounding  features  of 
the  Magnavox  is  that,  contrary  to  what  the 
reader  may  at  first  believe,  it  is  possible 
when  the  instrument  is  talking  loudly  to 
place  the  head  directly  into  the  horn  with 
no  uncomfortable  feeling  of  having  your 
ear  drums  shattered,  or  any  rocking  of  the 
head,  as  is  generally  caused  by  a  very  loud 
sound,  and  at  the  same  time  you  can  walk 
away  one-half  mile  and  still  hear  the  Mag- 
navox talking  to  you  clearly  and  loudly, 
and  on  a  quiet  day  much  farther  than  this 
This  instrument  has  manv  hundred  uses, 
and  one  of  the  applications  to  which  it  is 
now  being  applied  is  for  use  on  ship- 
board, and  the  ships  being  built  by  the  U.  S. 
Shipping  Board  are  to  be  fitted  with  it  for 
the  purpose  of  giving  orders  from  the 
officers'  bridge,  or  chart  house,  to  the  en- 
gine room  below  decks.  This  has  always 
been  one  of  the  most  difficult  features  to 
install  on  any  vessel,  especially  on  war  ves- 
sels, where  it  was  imperative  that  orders 
should  be  accurately  reproduced  and  heard 
at  all  times.  Due  to  the  peculiar  construc- 
tion of  the  balanced  Magnavox  microphone, 
which  has  found  wide  application  in  Air- 
plane Radio  telephony  and  the  Magnavox 
itself,  either  of  these  instruments  can  be 
used  where  there  is  a  perfect  bedlam  of 
noise,  such  as  created  by  the  turbine  and 
dynamo  running  in  the  engine  room,  and 
the  noise  of  other  auxiliary  machinery, 
without  there  being  the  least  effect  on  the 
telephonic  transmitting  and  reproducing 
qualities  of  the  apparatus.  In  fact,  in  one 
instance,  the  Magnavox  was  fastened  on 
the  reduction  gear  case  of  a  turbo-genera- 
tor on  a  war  ship.  This,  we  must  concede, 
is  the  acid  test  of  any  telephonic  device. 
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PRACTICAL  AVIATION  FOR  MILI- 
TARY AIRMEN,  by  J.  Andrew  White, 
major,  American  Guard.  Cloth  covers, 
198  pages.  Profusely  illustrated.  Size 
6J4x9^  inches.  Price  $1.75.  Publisht 
by  Wireless  Press,  New  York  City,  N.  Y. 

The  excellent  compilation  is  designed  as  a  text- 
book for  the  student  of  military  aviation,  and  its 
arrangement  makes  it  highly  satisfactory  for  the 
purpose.  The  opening  chapter  is  devoted  to  defi- 
nitions of  the  various  terms  which  enter  into  a 
consideration  of  aeronautical  subjects.  This  is 
followed  by  a  description  of  the  principles  in- 
volved in  the  design  of  airplanes  for  various  pur- 
poses. The  author  states  that  airplane  design  is 
restricted  by  opposing  essentials  which  require 
the  aerofoil  (lifting  surface)  characteristics  and 
velocity  to  produce  either  maximum  elimlr  or 
maximum  velocity.  A  compromise  between  the 
two  is  affected  in  all  airplanes,  and  he  proceeds 
to  illustrate  these  principles  in  a  manner  so  lucid 
as  to  require  no  further  explanation  to  the  reader. 

After  several  chapters  of  design,  construction, 
and  assembly  of  the  various  types  of  machines, 
the  author  enters  upon  the  field  of  gasoline  en- 
gines with  which  the  airplanes  are  equipt.  This 
section  of  the  work  is  treated  in  a  very  complete 
manner,  as  is  the  rest  of  the  book.  The  first  of 
these  chapters  Upon  gasoline  motors  is  entitled 
"Fundamentals  of  Motor  Power,"  and  the  state- 
ments made  thruout  are  so  clear  as  to  make  one 
wonder  at  the  inherent  simplicity  of  motors. 
These  chapters  on  the  engines  are  worth-while 
reading  for  themselves,  even  if  one  be  not  par- 
ticularly interested  in  airplanes.  Major  White 
carries  the  reader  from  the  single  cylinder  en- 
gine of  antiquity  to  the  ultra-modern,  high-pow- 
ered machine  which  the  modern  bombing  and 
battle-plane  carries. 

After  these  purely  constructional  details  come 
the  chapters  which  deal  with  the  fundamentals 
and  tactics  of  aeronautical  manuvering. 


LESSONS  IN  ASTRONOMY.  Revised 
edition.  By  Charles  A.  Young,  Ph.  D., 
LL.  D.  Cloth  covers,  420  pages,  about 
350  illustrations.  Size  5  x  7l/2  inches. 
Price  $1.60  net.  Publisht  by  Ginn  & 
Company. 

There  is,  indeed,  cause  for  rejoicing  at  this  new 
edition  of  what  may  be  called  the  most  popular 
book  on  Astronomy  which  has  ever  appeared  in 
the  English  language.  But  slight  changes  have 
been  made  in  the  text  of  this  new  edition — 
changes  which  were  but  necessary  to  bring  the 
book  up  to  the  second  and  in  line  with  the  most 
modern  researches  which  have  displaced  older 
theories. 

The  book,  as  a  whole,  however,  remains  as  it 
always  was :  an  unsurpassedly  concise,  clear  and 
comprehensive  text  on  a  subject  which  should  be 
known  by  all  who  have  any  pretentions  at  all  to 
a  knowledge  of  science.  The  book  is  particularly 
adapted  to  the  needs  of  those  who  desire  an  un- 
mathematical  analysis  of  the  Universe. 

The  section  on  the  Moon  is  particularly  inter- 
esting— more  interesting,  in  fact,  than  the  wildest 
romance  that  was  ever  written.  This  section  is 
also  of  interest  at  the  moment,  because  of  the  re- 
cent discussion  regarding  the  motion  of  the  moon 
as  prompted  by  Tesla's  startling  revolutionary 
statements.  It  should  be  noted  that  Professor 
Young's  text  is  based  on  the  strictly  logical,  con- 
servative theories. 

As  to  the  appearance  of  the  Earth  from  the 
Moon,  Young  is  quite  complimentary  to  our 
planet.  He  says:  "It  is  easy  to  see  that  she 
(the  Earth)  would  be  a  very  beautiful  object,  on 
account^  of  the  changes  which  would  be  continu- 
ally going  on  upon  her  surface — due  to  snow, 
storms,  clouds,  growth  of  vegetation,  etc." 

The  entire  planetary  system  is  treated  in  a 
commendable  manner.  Each  planet  is  thorolv 
considered  in  its  relation  to  the  rest  of  the  sys- 
tem, and  no  reader  can  fail  to  obtain  a  thoro 
survey  of  the  field  during  the  many  pleasant  hours 
that  may  be  spent  with  the  book. 

The  stars,  comets  and  other  bodies  are  also 
treated  thoroly.  The  phenomena  accompanying 
comets  and  nebula  are  given  careful  consideration. 
Here  it  is  of  interest  to  notice  the  divergence  of 
opinion  on  astronomical  subjects  by  accepted  au- 
thorities, as  demonstrated  by  the  hypothesis  ad- 
vanced by  many  men  for  cometary  and  nebulary 
phenomenons — which  have  caused  so  many  foolish 
predictions  and  stupid  prophecies  among  ignorant 
elements  of  population. 

There  is  a  meritorius  appendix  which  includes 
descriptions  of  astronomical  apparata  in  use  thru- 
out the  w.orld.  The  use  of  these  instruments, 
their  origin  and  construction,  ate  described.  The 
appendix  also  includes  a  description  of  the  method 
employed  to  locate  a  ship  at  sea,  the  determina- 
tion of  time  at  sea,  and  various  other  problems 
which  are  well  within  the  realm  of  astronomy. 
All  presented  and  demonstrated  with  the  same 
clarity  that  characterizes  the  entire  book. 
/Continued  on  pane  690) 


Engineers  (all  kinds) 
$2O00  to  $5000  Yearly 


Office  Manager  or  Auditor 
$1800  to  $5000  Yearly 


0  matter  what  kind  of 
work  you  are  doing 
now,  a  set  of  these 
jreat  home  study  books  will 
jjjlll^  quickly  fit  you  for  a  bigger 

WB^rafgKNk  ar>d  better  paying  job.  We  will 
^^^MT^^^send  any  set  you  select  for  one 
^*§3sls|ltsi^  week's   FREE  examination, 
and  if  you  want  to  keep  them 
you  pay  only  the  special  reduced  price— 
at  the  rate  of  50  cents  a  week.   This  is 
your  opportunity  to  make  more  money — 
grasp  it  NOW.   Use  these  books  and  a 
little  spare  time  and  LEARN  TO  FILL 
BIGGER  SHOES. 


Carpentry  and 

Contracting 

Five  volumes.  2138  pages  and 
more  than  400  illustrations. 
Prepares  for  Contractor,  Build- 
ing Superintendent  and  Car- 
penter Foreman.  KVeular  price, 
$25.00.   Special  price,  $19.80. 

Civil  Engineering 

Nine  volumes.  3900  pages  and 
3000  Illustrations,  plates  and 
diagrams.  Prepares  for  Civil  or 
Structural  Engineer.  Transit- 
man.  Estimator,  Designer  or 
ChlefDraftsman.  Regular  price. 
$45.00.    Special  price,  $20.80. 

Telephony  and 

Telegraphy 

Four  volumes,  1728  pages  and 
2000  Illustrations,  plates  and 
diagrams.  Prepares  for  Tele- 
phone Engineer,  Wire  Chief, 
Exchange  Manager.  Trouble 
Man  or  Telegrapher.  Re^rolar 
price.  $20.00.  Special  price. 
S  I  4. 80. 

Steam  and  Gas 
Engineering 

Seven  volumes.  3300  pages  and 
2500  illustrations,  plates,  dia- 
grams, etc.  Prepares  for  Sta- 
tionary, Marine  or  Locomotive 
Engineer  or  Fireman.  Regular 
price,  $35.00.  Special  price, 
$21.80. 

Law  and  Practice 

(with  Reading  Course  in  25 
bound  pamphlets)  Thirteen 
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price,  $20.00.  Special  price. 
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will  help  you  make  more  money. 
You  can't  fail  to  understand 
them,  because  they  are  written 
in  plain,  everyday  language. 
Thousands  of  photographs, 
diagrams,  charts,  etc.,  help  to 
make  difficult  points  as  sim- 
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Ask  Our  Experts 

With  these  books  goes  free  of  all 
charge  a  $12.00  Consulting  Mem- 
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Mechanical  andi 
Architect'alDrawing 

Four  volumes,  1578  pages  and 
more  than  one  thousand  illus- 
trations. Prepares  for  Archi- 
tectural or  Mechanical  Drafts- 
man. Regular  price,  $20.00. 
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Price,  $40.00.  Special  price. 
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want  on  the  coupon  and  mail  it  to- 
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ier  week  in  selling.  Before  that  he  earned  $70  a 
nonth  as  factory  clerk.  N.  S.  T.  A.  Training  and  Free 
Employment  Service  made  this  possible.  We  train  yo  i 
by  mail  in  your  own  home.  Salesmen  are  needed  in 
every  business. 

EARN  J 2 . r. 0 0  TO  $10,000  A  YEAR 
Cet  our  FREE  book.  "A  Knight  of  the  Crip."  It 
tells  all  about  Salesmanship,  how  we  help  our  members 
get  good  positions,  how  we  have  successfully  taught  star 
Salesmanship  to  thousands  of  underpaid  men,  both  young 
and  old. 

Write  today  for  FREE  book — and  line  up  for  a  big 
i>ay  job.  Address 

NATIONAL  SALESMEN'S  TRAINING 
ASSOCIATION 
Dept.  42S  Chicago,  111.  U.  S.  A 


BE  ATRAVELING  SALESMAN 


The  Consolidated 
Radio  Call  Book 

The  most  needed  book 
of  the  hour. 

This  book  is,  literally,  the  right 
arm  of  all  organizations  and 
persons  directly  or  indirectly 
connected  with  the  ever  in- 
creasing radio  field. 

Compiled  and  published  for 
the  express  purpose  of  meet- 
ing a  timely  and  urgent  neces- 
sity among  radio  and  steam- 
ship companies,  professional 
and  amateur  radio  operators, 
and  those  having  need  of  au- 
thentic and  practical  informa- 
tion on  radio  calls;  radio,  tele- 
graph and  cable  rates,  special 
signals  and  general  radio  pro- 
cedure. 

Every  Vessel  and 

Land  Station  Listed 

Every  vessel  and  land  station 
Is  represented  and  listed  in  this 
book  alphabetically,  according  to 
names  of  vessels  or  land  stations 
and  according-  to  call  letters.  Re- 
vision of  American  coastal  sta- 
tions tinder  D.  S.  Naval  control, 
and  their  new  calls. 

That  new  and  great  aid  to  navi- 
gation— the  radio  compass — is 
explained  and  is  a  unique  fea- 
ture of  this  publication  and  of 
special  value  to  masters  of  mer- 
chant vessels. 

Contains  all  calls  listed  in  the  new  book 
to  he  published  by  the  Department  of 
Commerce. 

Price  75c  Prepaid 

Consolidated  Radio  Call  Book 
Company,  Inc. 

41  Park  Row,  Room  1420,  New  York  City 

This  book  also  contains  the  advertisements  of  prac- 
tically every  leading  company  in  the  radio  field. 
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MARCONI'S  NEW  INTERNATIONAL 
CODE,  publisht  by  Marconi  Interna- 
tional Code  Company,  London,  England. 
Publisht  in  four  different  volumes,  cloth 
bound  at  $19.98,  net  per  volume. 

The  Marconi  Company  is  now  putting  out  a 
new  International  Code  in  nine  of  the  chief  lan- 
guages of  the  world.  It  is  as  simple  as  it  is 
tomr-lete,  condensing  messages  to  a  wonderful 
degree.  Not  only  does  it  facilitate  and  cheapen 
communication  wah  English-speaking  races,  but  it 
also  provides  a  means  whereby  intercommunica- 
tion by  letter  or  telegraphy  between  people  pos- 
sessing no  knowledge  whatever  of  the  other's  lan- 
Suage,  for  it  is  sold  thruout  the  world. 

The  work  is  remarkable  in  its  simplicity  of 
coding  and  decoding;  it  is  entirely  modern,  and 
par  excellence  in  reliability  and  secrecy.  Great 
care  has  been  taken  in  compiling  and  binding 
these  volumes,  so  as  to  reduce  to  a  minimum  the 
poss.bihty  of  mutilation  in  transit  or  use,  which 
experience  has  taught  will  frequently  happen. 

In  add.tion,  a  system  is  so  arranged  that  bv 
means  of  the  numbered  words  a  "secret  cipher" 
may  be  compiled  whenever  required.  Also  a  com- 
plete glossary  of  all  kinds  of  useful  business 
tables  and  information  is  given,  including  a 
buyer  s  guide  with  a  list  of  the  ablest  producers 
of  all  the  best  known  goods. 

Undoubtedly,  this  new  code  will  find  instant 
tavor  with  commercial  institutions  the  world  over 
assisting  to  a  great  degree  in  simplifying  much  of 
tlie  International  correspondence  handled  at 
present. 
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ESSENTIALS  OF  MODERN  ELEC- 
TRO-THERAPEUTICS, by  Dr.  Freder- 
ick Finch  Strong,  M.D.  Cloth  cover, 
150  pages,  118  illustrations,  size  6%x9y2 
inches.  Price  $2.00.  Publisht  by  Rebman 
Company,  New  York. 

A  new  revised  edition  by  the  well-known  au- 
thority on  high  frequency  and  electrotherapeutics 
particularly  the  application  of  high  frequency  cur' 
LTl  'n  ?m,an,  ,llsc..Pfovid>nSr  a  practical  handbook 
well  illustrated,  which  proves  invaluable  and  inter- 
esting reading  to  the  electrical  student,  physician 
and  layman  al.ke.  Dr.  Strong  believes  in  the 
rtille Z°'P  \  t  ,at.  »*  one  »s  going  to  write  an 
artfele  or  a  book,  it  should  be  above  everything 
else  made  so  intelligible  that  the  average  student 

^115™%^  V.nderstand  fu!,y  what  >>e  >s  talking 
about  without  having  to  assimilate  a  whole  dic- 
tionary of  high-sounding  medical  terms,  which  is 
not  at  all  necessary,  as  a  perusal  of  this  interest- 
ing manual  will  at  once  demonstrate. 

In  this  working  manual,  which  everyone  in- 
terested in  electro-medicine  should  read,  the  au- 
thor explains  the  modern  electron  theory  of 
matter,  as  well  as  the  laws  and  principles  of 
electro-physics,  including  induction  and  the  in- 
duction (medical)  coil.     Chapter  three  treats  on 

he  subject  of  physiology  from  an  electrical 
standpoint  and  their  inter-relations.  Chapter  four 
treats  of  galvanism  and  galvanic  currents,  in- 
cluding the  electrolysis  of  warts  and  moles,  as 

well  as  superfluous  hair.  The  succeeding  chap- 
ters deal  with  faradic  currents  and  their  appli- 
cation to  various  ailments,  electro-diagnosis,  static 
electricity  and  its  application  by  various  modali- 
ties High  frequency  currents,  and  their  diverse 
applicat,ons  for  different  ailments,  the  Rontgen 
Snt«  riJ  electr?,-therapeutics,  sinusoidal  cur- 
app  :    ,ght  ra-vs-  vibrassage  and  ozone  inhalation 
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ta/les,  atone  time,  for  10c  to  15c 
each.  Customer  Days  76c  to|1.60. 
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Small  investment  puts  In 


Charger 

—"The 
ery  be: 


iker  in  your  g 
sy  monthly  tor 


pays  for 


garage.  Balam 
Outfit  t 


elf.     Absolute  Mo 


slly 


sck  Guarantee.    Write  TODAY 
_  I  Information     Send  this  ad. 
HOB AR  T  BROTHERS  COMPANY 
113  E  Troy,  Ohio 

icceasful  Mfa.  sincu  1893 


THE  NATIONAL  AUTHORITY  ON  WIRING  FOR  TWENTY-FIVE  YEARS 

STANDARD  WIRING 

Will  Make  You  an  Expert  Wireman 

EARN  $30.  TO  $60.  A  WEEK 

This  year's  edition,  completely  revised  to  date,  is  the  only 
accurate  book  on  electric  light  and  power  wiring  and  con- 
struction, from  the  Fire  Underwriters'  standpoint,  pub- 
lished. 

The  National  Electrical  Code,  with  all  its  new  rules,  is 
explained  and  illustrated.  52  of  the  latest  and  simplest 
tables  which  show,  at  a  glance,  just  what  size  of  wire 
is  needed  for  any  kind  and  size  of  lighting  or  motor 
installation,  for  any  voltage,  current  and  drop  desired  for 
any  system,  Direct  Current,  Alternating  Current,  single, 
two  or  three-phase. 

How  to  install  and  operate  generators,  motors  and  every 
kind  of  wiring  device  with  diagrams  of  connections.  Spe- 
cial chapters  on  illumination,  House  Wiring,  Electrical 
Units  and  their  Equivalents.  The  latest  lamp  data.  Proper 
symbols  to  use  to  indicate  outlets,  etc.,  etc. 
Also  a  complete  directory  of  the  leading  manufacturers 
of  officially  approved  apparatus  and  supplies  necessary 
for  any  kind  of  installation. 

350  Pages,  Leather  Cover,  Pocket  Size. 
Sent  to  any  address  on  receipt  of  $1.50 

sooSoTsoid  H.C.Cushing,  Jr.,  12  W.  40ih  St,  New  York 
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Esurftlh0©  Atmosphere 

By  Isabel  M.  Lewis 

(Continued  from  pevje  651) 


Nitrogen  and  oxygen,  which  occupy  99 
per  cent  of  the  volume  of  the  earth's  at- 
mosphere, have  practically  no  absorbm:,' 
effect  on  the  earth's  radiations,  but  they  do 
strongly  absorb  and  scatter  the  short  solar 
rays  in  the  blue  and  violet,  and,  therefore, 
produce  the  intense  brightness  and  char- 
acteristic blue  color  of  the  sky. 

When  the  sun's  rays  enter  the  earth's 
atmosphere  they  are  diffracted  or  broken 
up  to  a  certain  extent  by  passing  from  a 
rarer  to  a  denser  medium.  The  short  blue 
and  violet  rays  suffer  the  greatest  diffrac- 
tion and  are  largely  lost  in  the  upper  at- 
mosphere, while  the  long  orange  and  red 
rays  penetrate  to  the  lower  depths  of  the 
earth's  atmosphere. 

The  beautiful  sunset  hues  and  the  red- 
dish tinge  so  characteristic  of  the  sun  and 
moon  when  rising  or  setting  is  due  to  the 
breaking  up  of  the  rays  by  the  dense  lower 
strata  of  the  atmosphere  and  the  trapping 
of  the  blue  and  violet  rays  by  the  atmos- 
phere. 

Were  it  not  for  the  scattering  and  diffu- 
sion of  sunlight  by  the  atmosphere  the  sky 
would  always  be  inky  black  and  the  stars 
and  solar  corona  would  always*  be  visible 
in  the  daytime.  All  shadows  would  be 
harsh  and  as  black  as  the  inky  sky. 

Without  the  atmosphere  there  would  be 
no  winds,  no  clouds,  no  rainfall,  no  rain- 
bows, no  twilight,  no  beautiful  sunsets,  no 
living  beings.  The  dry  and  barren  surface 
of  our  planet  would  be  constantly  pelted 
Avith  the  meteorites  and  meteoric  dust  that 
are  now  almost  entirely  consumed  by  fric- 
tion with  the  atmosphere,  and  only  in  ex- 
ceptional cases  reach  the  earth's  surface. 
The  extremes  of  temperature  between  day 
and  night  would  be  intense.  The  blistering 
heat  of  a  torrid  day  would  be  followed  by 
the  frigid  cold  of  an  arctic  night. 

In  our  satellite,  the  moon,  we  see  the 
earth  as  it  would  appear  without  a  protect- 
ing and  life-supporting  atmosphere — a  dry 
and  barren  waste. 

One  effect  of  the  atmosphere  on  our 
-planet  is  to  gradually  wear  down  and  dis- 
integrate the  rocks  and  mountains  thru  the 
action  of  water  vapor  and  air-currents. 
This  disintegration  of  the  rocks  is  con- 
tinually setting  free  gases  that  are  to  a 
certain  extent  increasing  the  atmosphere  of 
the  earth.  Moreover,  many  stray  molecules 
of  gas  exist  in  interplanetary  space  and  are 
swept  up  continually  by  the  earth's  atmos- 
phere in  our  journeys  around  the  sun. 
These  are  probably  equaled  in  number  by 
the  molecules  that  escape  from  the  earth's 
upper  atmosphere,  so  that,  on  the_  whole, 
the  atmosphere  is  probably  neither  increas- 
ing or  decreasing  appreciably. 

The  auroral  displays,  known  as  the 
northern  and  southern  lights,  are  electrical 
phenomena  of  a  nature  not  yet  clearly  un- 
derstood that  are  associated  with  the  rare 
rases  of  the  earth's  upper  atmosphere. 
They  are  rarely  seen  outside  of  certain 
belts  in  northern  and  southern  latitudes  in 
the  vicinity  of  the  north  and  south  mag- 
netic poles  of  the  earth,  where  they  occur 
in  great  intensity.  The  lower  streamers 
are  at  altitudes  of  about  one  hundred  miles 
or  less,  and  the  upper  streamers  reach 
heighths  of  five  or  six  hundred  miles.  The 
aurorae  are  in  some  wav  intimatelv  asso- 
ciated with  the  sun  spot  cycle  and  never 
occur  except  when  there  is  unusual  activitv 
on  the  sun  in  the  form  of  sun  spots  or 
prominences. 

There  is,  indeed,  a  close  connection  be- 
tween the  conditions  of  the  sun  and  manv 
atmospheric  effects,  such  as  temperature, 
rainfall,  cloudiness  and   magnetic  storms. 
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perfected  and  taught  only  by  Prof.  R.  E.  Pattison 
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and  such  progress  is  now  being  made  in 
the  investigation  of  the  effect  of  changes 
in  solar  activity  upon  the  atmosphere  that 
it  is  expected  that  before  long  certain  of 
the  weather  effects  dependent  on  the  sun 
spot  cycle  will  become  largely  predictable 
in  advance. 

The  earth's  atmosphere  shares  the  earth's 
motion  of  rotation  on  its  axis,  moving  east- 
ward with  the  same  speed  as  the  surface : 
that  is,  at  the  rate  of  1.017  miles  per  hour 
At  high  elevations,  however,  there  is  a 
strong  tendency  for  the  higher  atmosphere 
to  lag  behind  the  solid  surface  of  the  earth 
and  lower  atmosphere. 

Were  it  possible  for  an  aviator  to  travel 
eastward  in  an  airplane  around  the  earth 
at  the  equator  with  the  speed  of  the  earth's 
rotation,  1,017  miles  per  hour,  he  would 
circumnavigate  the  globe  and  return  to  the 
same  point  on  the  earth's  surface  in  twenty- 
four  hours,  but  since  he  would  travel  in 
the  direction  of  the  earth's  rotation,  the 
sun  would  apparently  move  westward  at 
twice  its  usual  rate  and  would  rise  and 
set  for  him  twice  in  the  twenty-four  hours. 
If,  on  the  other  hand,  he  should  take  a 
westward  course  at  the  same  rate,  he 
would,  as  before,  return  to  the  same  point 
on  the  earth's  surface  after  twenty-four 
hours ;  but  since  the  earth  is  now  turning 
in  a  direction  opposite  to  his  direction  of 
flying,  and  at  the  same  rate,  the  sun  will 
move  westward  at  the  same  rate  that  he  is 
fixing  and  will,  therefore,  appear  to  remain 
immovable  in  the  sky  during  the  twenty- 
four  hours. 

Were  it  possible  for  our  aviator  to  pur- 
sue his  journeys  outside  of  the  earth's  at- 
mosphere under  the  same  conditions,  but 
freed  from  the  effects  of  the  earth's  rota- 
tion, he  would  find,  if  he  traveled  eastzvard, 
that  he  would  make  one  rotation  with  re- 
spect to  the  sun  in  twenty-four  hours,  but 
the  same  place  on  the  earth's  surface  would 
remain  immovable  beneath  him  all  the  time 
since  the  earth  would  also  rotate  eastward 
at  the  same  rate. 

If,  however,  he  should  turn  and  travel 
westward  he  would  make,  as  before,  one 
rotation  with  respect  to  the  sun  in  twenty- 
four  hours  (only  in  the  opposite  direction), 
but  points  on  the  earth's  surface  would 
speed  past  him  at  the  rate  of  2,034  miles 
per  hour  and  he  would  pass  the  same  point 
on  the  earth's  surface  twice  in  twenty-four 
hours. 


By  Dr.  C.  S.  Brainin,  Ph.  D. 

(Continued  from  page  641) 


still  another  point  of  view  from  which  we 
must  examine  our  knowledge  of  Mars — 
its  physical  condition.  Mars  is  so  much 
further  away  from  the  sun  than  the  earth 
that  it  only  receives  about  forty  per  cent 
as  much  solar  energy  per  unit  of  area. 
Then,  too,  calculation  shows  that  its  aver- 
age surface  temperature,  therefore,  must 
be  well  below  zero,  as  compared  with  60°  F. 
on  the  earth.  There  is  evidence  of  the  ex- 
istence of  an  atmosphere,  tho-  extremely 
tenuous,  for  small  clouds  are  seen  at  rare 
intervals  and  somcimes  the  entire  disk  is 
obscured  by  a  haze.  It  is  of  the  greatest 
importance  to  ascertain  whether  this  is 
water  vapor,  as  on  the  earth,  or  not.  The 
presence  of  water  vapor  on  a  planet  is  the 
sine  qua  non  of  our  kind  of  life.  The  evi- 
dence here  is  again  contradictory.  The 
two  famous  American  astronomers,  Keeler 
and  Campbell,  have  failed  to  discover  any 
traces  of  it  with  their  spectroscopes,  but 
more  recently  Lowell's  successor  at  Flag- 
staff has  announced  affirmative  evidence. 
We  must  bear  in  mind  that  negative  results 
are  never  as  certain  as  positive  ones,  but  in 
any  case  the  amount  of  water  vapor  neces- 
sary to  produce  the  polar  cap  phenomena 
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which  have  been  observed  on  Mars  is  very 
small,  indeed,  at  the  low  temperature  which 
prevails  there  and  might  be  absolutely  in- 
adequate to  support  human  life;  the  spring 
decrease  in  the  polar  caps  may  be  due  to 
sublimation  and  not  to  fusion. 

The  final  possibility  is  Venus.  Here  we 
know  that  water  vapor  is  present  in  abund- 
ance, for  the  planet  is  always  wrapt  in  a 
heavy,  cloudy  atmosphere,  the  nature  of 
which  the  spectroscope  has  divulged.  The 
surface  itself  cannot  be  observed.  There 
is  some  doubt  as  to  whether  the  daily  rota- 
tion period  is  about  the  same  as  the  earth's 
or  equal  to  Venus'  year.  In  the  latter 
case,  it  would  always  turn  the  same  face 
toward  the  sun  and  there  would  be  a  great 
difference  in  temperature  between  the  two 
faces,  while  along  their  boundary  there 
would  undoubtedly  be  a  region  with  a  mod- 
erate, habitable  climate.  In  the  case  of 
the  shorter  rotational  period  the  conditions 
on  Venus  would  be  much  like  those  of  the 
earth,  but  the  average  temperature  would 
be  higher. 

It  seems  to  be  the  opinion  of  most 
astronomers  that  of  all  the  fellow  planets 
of  the  earth,  Venus  is  the  most  likely  planet 
to  support  life,  but,  certainly,  no  evidence 
of  it  exists.  In  the  case  of  Mars,  we  can 
only  say  that  IF  the  observations  of  the 
"canals"  shoJd  be  established  beyond  the 
preadventure  of  a  doubt,  we  would  be  safe 
in  drawing  the  conclusion  that  life  really 
exists  there.  As  the  matter  stands  to-day, 
there  can  be  no  doubt  in  the  mind  of  any- 
one who  will  take  the  trouble  to  investi- 
gate the  question  that  the  chances  in  favor 
are  next  to  zero.  It  makes  a  great  sensa- 
tional story  but  is  far  away  from  the  truth. 
On  the  other  hand,  there  may  be  life  on 
Mars,  of  a  kind  entirely  unknown  to  us, 
in  spite  tl  the  fact  that  the  "canals"  are 
an  optical  illusion. 

We  turn  now  to  the  second  phase  of  the 
subject:  If  there  is  life  on  Venus  or  Mars, 
can  we  get  into  intelligent  communication 
with  the  inhabitants,  particularly  thru  a 
wireless  method?  Our  guess  is  yes.  In 
the  case  of  these  planets  it  would  be  only  a 
matter  of  a  few  minutes  between  the  send- 
ing and  the  receipt  of  the  message,  so  that 
the  diffi~ulty  noted  above  with  planets  of 
other  systems  does  not  hold  here.  We 
must  assume,  further,  that  the  Martians 
or  Venereans,  as  the  case  may  be,  have 
attained  the  degree  of  scientific  develop- 
ment represented  by  the  possession  of  wire- 
less, which  is  by  no  means  a  necessary 
conclusion.  A  great  many  more  or  less 
detailed  plans  have  been  propojed  for  open- 
ing such  interplanetary  conversations,  but 
it  seems  to  us  that  the-"  all  depend  too 
much  on  the  assumption  that  these  foreign 
plantearians  must  necessarily  be  something 
like  us  Earthians.  We  would  suggest, 
therefore,  that  if  some  rash  soul  makes  the 
attempt,  the  basis  of  the  code  should  be 
something  which  would  of  necessity  be  the 
same  for  the  other  planets  as  for  the  earth, 
i.  e.,  some  astronomical  phenomenon.  In 
the  case  of  Mars  it  might  be  something 
connected  with  the  satellites,  and  this  is 
probably  the  only  sure  way  of  getting  upon 
common  ground. 

Some  have  suggested  gigantic  lights  as 
the  best  way  of  opening  communication  be- 
tween two  olanets,  in  the  belief  that  foreign 
planetarians  would  be  enough  like  us  to 
have  organs  like  our  eyes,  sensitive  to  the 
same  rays  to  which  our  retina  is  attuned. 
But  this  does  not  follow  at  all;  our  imagin- 
ary neighbors  might  have  "eyes"  sensitive 
to  ether  waves  which  "see"  ultra-violet 
infra-red  or  electromagnetic  waves  of  lower 
frequency  such  as  are  used  in  Radio.  Of 
course,  those  who  believe  firmly  in  the  ex- 
istence of  Martian  inhabitants,  discarding 
all  the  contrary  evidence  and  evading  the 
absence  of  affirmative  proof,  are  perforce 
led  to  the  conclusion  that  these  are  greatlv 
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outfit  for  use  throughout  the  course.  There 
is  no  extra  charge  for  this,  and  it  becomes 
your  personal  property  when  the  course  has 
been  paid  for  in  full. 

Book  of  Particulars  Sent 
FREE 

If  you  are  interested  in  becoming  a  prac- 
tical Draftsman  through  the  thorough  train- 
ing of  the  COLUMBIA  SCHOOL  OF 
DRAFTING,  whereby  you  can  enter  a  Pro- 
fession in  which  your  services  will  always 
be  m  demand,  you  are  invited  to  write  us 
for  our  free  book  of  particulars,  which  de- 
scribes our  school  and  methods.  (We  employ 
no  solicitors.)  For  your  convenience  you  can 
nil  out  and 


Mail  This  Coupon  To-day 


COLUMBIA  SCHOOL  OF  DRAFTING, 
14th  and  T  Sts.,  N.  W.,  Dept.  1065, 
Washington,  D.  C. 

Without  obligation  to  me,  please  send  me 
full  particulars  of  your  practical  home  study 
training  in  Drafting. 


Address   

City   state. 
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DETROIT 

The  Auto  Center  is  the 
logical  Place 
To 


Young 
today  are 
live  in  the 


Training  for 
Head and 
Hand 


Men  of 
fortunate  to 
age  of  the  Auto  and  Tractor 
Business.     It  is  the  greatest  busi- 
ness in  the  world.    Never  before  has 
there  been  such  a  wonderful  future  for  im- 
bitious  men. 

Big  Demand  For  Trained  Auto  Men 

Think  of  it! — Six  million  automobiles  in  use  and  thousands  more  being 
sold  daily.     Factories  are  rushed  to  the  limit.    Trained  automobile  men  are 
wanted  everywhere.     The  demand  exceeds  the  supply.     That's  the  business 
rou  can   learn   here  at  our  school, — and  such  is  the  opportunity  that  awaits 
the  trained  automobile  man. 

Earn  $100  to  $400  Monthly 

It  is  net  at  all  difficult  for  a  trained  man  to  earn  those  salaries.  Hundreds  of  our  graduates 
are  doing  even  better  than  that.  Auto  Factories,  Garages,  Service  Stations  and  Tractor 
Factories  are  continually  calling  on  us  for  graduates  to  fill  responsible  positions.  Many  of 
our  graduates  go  into  business  for  themselves.  There  are  thousands  of  places  where  good 
garages  and  ihe  services  of  competent,  trained  men  are  needed.     These  opportunities  are 


unlimited. 


Money- Back 
Gar  an  tee 

We  guarantee  to 
qualify  you  for  a 
position  as  chauf- 
feur, repair  man, 
tester,  demonstra- 
tor, auto  electri- 
cian, garage  man, 
automobile  dealer, 
or  tractor  mechan- 
ic and  operator, 
paying  from  $100 
to  $400  monthly 
or  refund  your 
money.  


Complete    Tractor    Course  Included 

Complete  Instruction  on  the  care,  repair  and  main- 
tenance of  tractors  is  also  included  in  our  regular 
Auto  Course.  Tractor  manufacturers  give  full  co- 
operation. International.  Mollne  and  Emerson- 
Brantingham  Co. '8  havu  placed  machines  with  us 
for  the  benefit  of  our  students. 
Brazing-Welding  and  Tire  Repairing  Taught 
In  Separate  Courses.  Big  Money  Earned  by  Trained 
Competent  Men  in  These  Lines. 


FACTORIES      Cflftv*  r*CT0BlEI 


Free  Catalog — Gives  com- 
plete   information  with 
views  of  school  and  equip- 
ment,  also  actual  letters 
from  satisfied  graduates. 
Write  for  it.    Better  still, 
jump  train  and  come  as 
hundreds  do.    Our  guar- 
antee protects  you. 
MICHIGAN    STATE    AUTO  SCHOOL 
"Most  Progressive  AiUto  School  in  America" — "In  tile  Heart  of  the  Auto  Industry" 
Auto  Buildirg,  671  Woodward  Avenue  DETROIT.    MICH.,  U.  S. 


Big  Factories  Endorse  Our 
School — In  fact  they  as- 
sisted in  the  arrangement 
of  our  present  Course. 
They  know  our  equipment 
and  our  methods  and 
heartily  recommend  our 
School. 


bETROlf 

m  HEART  OF  THE  AUTO  IIDUSTTTV 

'mi* 


KNAPi 


Motors  and  Electrical 
Specialties  Are  Best 

Knapp  floods  have  stood  the  test  for  29  years.    No  detail  in^^ 

construction  has  been  spared  to  make  them  the  best  that  money 
can  buy.  The  complete  Knapp  line  includes  Toy  and  Power 
Motors,  Gen- 

KNAPP "LEADER" 


An  efficient  and  reliable  motor  that  greatly  re- 
sembles the  big  motors  of  real  power  plants.  Drives 
from  either  pulley.  Two  speeds  and  reverse.  A 
motor  that  you  will  be  proud  to  own  and  one  that 
will  give  you  unlimited  service. 


crators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
Rheostats, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
(Joods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge,  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils, — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Runs  on 
4  to  6  Volts  or  can  be  connected  to  run  on  110  Volts 
inruugh  a  transformer. 

Price,  Complete,  $8.00 

Order  to-dav.  Or  your  dealer  can  secure  them  for  you. 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 

FREE  on  request. 

KNAPP  ELECTRIC  &  NOVELTY  CO.,  523  West  51st  Street,  New  York  City 


Price,  Complete,  $4.00 

DESCRIPTIVE  CIRCULAR 


and 


SMOKE   IT   BEFORE   YOU  PAY   FOR  IT 

Order  on  your  Business  Stationery 

To  Introduce  this  new  and  better  way  to  make  a  pipe  we  make  this  extraordinary  ofTer,  we  will  let 
you  smoke  this  pipe  before  you  pay  for  it.    More  than  10,000  BANKERS  HAVE  BOUGHT  BY  MAIL. 

Genuine  French  Briar,  solid  Vulcanite  mouth  piece.  Its  simple  construction  makes  cleaning  easy. 
Try  it.  If  it  is  not  satisfactory  you  may  return  it.  Price  $1.50.  Straight  or  Bent  Models.  You 
breathe,  not  puil  ihrougn  this  excellent  pipe  and  we  guarantee  satisfaction. 

THE  CALUMET  CO. 

CINCINNATI,  OHIO 
(Mail  Sales  Division  Dept.  A) 


TYPEWRITERS 

StO  AND  UP.  ALL  MAKES.  SAVE  S25  TO  SSOon 
rebuilt  at  the  factory  by  the  veil-known"  Young  Process  " 
Sold  for  tow  cash-installment  or  rented.  Rental  annlies 
on  purchase  pric  Write  for  full  details  and  e-narantee. 
Free  trial.       YOUNG  TYPEWRITER  CO.,  Oepi.  824,  Chicago 


FT  IVT  ¥  A,  "V'  Engineering  College 
IfN  LA  I  Kansas  Cltv.  Missouri 
Only  School  of  the  Kind  In  the  West 
Electricity,  Steam,  Gas.  Armature  Winding, 
A.  C  D.  C.  Auto.  Intensive  training,  courses, 
six  weeks,  three  and  five  months,  year  and  two 
year.   Day  end  nignt.   Enroll  any  time.  Write. 


advanced  over  us  in  scientilic  attainments, 
as  is  proven  by  the  wonderful  '"canals." 
If  that  were  the  case,  we  should  also  be 
justified  i-  assuming  further  that  these 
Martians  have  far  surpast  us  in  their  de- 
velopment of  RacL*  in  all  its  branches.  In 
fact,  as  we  discard  tl.e  limits  of  the  science 
of  astronomy  why  should  we  put  any  check 
on  our  pleasant  speculations?  No  doubt, 
then,  the  Martians  possess  a  perfect  uni- 
directional sending  and  receiving  outfit,  and 
one  which  is  so  sensitive  that  they  can 
easily  pick  up  signals  from  the  earth  in 
spite  of  the  great  diminution  of  energy 
which  these  v/ould  undergo  on  their  way 
thru  space.  And  no  doubt  they  can  send 
out  signals  with  sufficient  energy  to  be 
picked  up  by  us.  Some  people  have  an- 
nounced the  reception  of  mysterious  sig- 
nals which  they  were  convinced  were  not 
of  terrestrial  origin.  We  do  not  feel  com- 
petent to  discuss  the  electrotechnical  phase 
of  the  interplanetary  communication  prob- 
lem. It  seems  that  the  most  difficult  part 
of  the  g^.iie  would  be  the  first  conscious 
interchange  of  probably  meaningless  sig- 
nals ;  intelligent  speech  would  soon  follow. 

Often  science  is  more  astounding  than 
the  r reatest  romance  spun  by  the  most  vivid 
imagination,  and  sometimes  she  is  a  de- 
stroyer of  pretty  dreams.  We  may  con- 
clude with  this  unsatisfactory  statement: 
There  undoubtedly  is  life  on  planets  of 
stars  other  t'  an  the  sun,  but  communication 
with  their  inhabitants  is  at  present  cer- 
tainly out  of  the  question ;  in  the  solar 
system  itself,  where  interplanetary  com- 
munication is  not  without  the  realms  of 
possibility,  no  evidence  of  extra-terrestrial 
life  has  been  found,  tho  its  existence  is  not 
precluded. 

HOW  WE  COULD  TALK  TO  MARS  BY  RADIO. 

In  connection  with  Dr.  Brainin's  above 
article  in  which  the  professor  advocates  the 
use  of  the  radio  to  bridge  the  gulf  be- 
tween the  Earth  and  Mars,  it  is  pointed 
out  that  in  1919  already  Mr.  H.  Gernsback 
advanced  such  a  plan.  His  article  which 
was  printed  in  the  May  1910  issue  of 
Modern  Electrics  magazine  shows  that  the 
idea  is  not  only  feasible  but  eminently  prac- 
tical. In  those  days  it  was  not  possible 
to  cover  by  radio  one  thousand  miles,  un- 
less we  had  a  power  of  at  least  2  kilowatts 
at  our  disposal.  Today  with  our  sensitive 
vacuum  tube  amplifiers,  it  is  possible  to 
bridge  one  thousand  miles  with  a  z/2  K.  W. 
with  ease,  and  in  exceptional  cases  14  K. 
W.  will  bridge  the  distance.  It  should  be 
borne  in  mind  that  this  distance  is  thru  the 
earth's  atmosphere  which  greatly  impedes 
propagation  of  radio  waves.  If  radio 
waves  are  a  manifestation  of  the  lumifer- 
ous  ether,  and  few  scientists  doubt  that 
it  is,  then  the  earth's  atmosphere  not  only 
greatly  restricts  the  sending  impulses,  but 
cuts  them  down  enormously. 

Take  a  ray  of  light,  as  any  astronomer 
knows  the  stars  overhead  are  always  seen 
best  for  the  reason  that  in  this  case  the  lierht 
ray  only  passes  thru  thirty  or  fortv  miles 
of  atmosphere.  On  the  other  hand  when 
stars  are  observed  low  down  in  the  hor- 
izon where  the  ray  must  pass  thru  hun- 
dreds of  miles  of  atmosphere,  it  is  very 
difficult  and  somtimes  impossible  to  see  the 
stars  at  all.  It  is  a  well-known  fact  that 
light  rays  and  electro-magnetic  waves  (such 
as  radio  waves)  belong  to  the  same  family 
and  onlv  differ  in  respect  to  wave  length. 

For  that  reason,  it  should  be  possible  to 
send  radio  waves  thru  interstellar  space  with 
much  greater  facility  than  thru  the  ter- 
restial  atmosphere.  Where  it  takes  todav 
one  half  or  one  quarter  K.  W.  to  trans- 
mit radio  waves  over  one  thousand  miles 
of  Earth,  there  is  no  doubt  that  this  dis- 
tance can  be  increased  ten  or  twenty  fold 
in  the  outer  space,  providing  always  that 
it  is  possible  to  propagate  the  waves  on  the 
outside  of  our  atmophere.  which  fact  we 
do  not  know  as  a  certainty.   It  is  a  specula- 
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tion  among  scientists  today  if  the  radio 
waves  can  pass  bevond  the  atmosphere  at 
all. 

Inasmuch  as  the  light  rays  pass  thru  the 
Earth's  atmosphere  with  ease,  however, 
there  seems  but  little  doubt  that  radio  waves 
will  act  in  a  similar  fashion.  Once  we 
grant  this  truth,  it  should  be  simple  for 
us  to  telegraph  or  telephone  to  Mars.  Jt 
we  figure  at  the  rate  of  Yz  K.  W.  per  thou- 
sand miles  on  Earth  thru  our  atmosphere,  it 
should  be  possible  to  telegraph  over  the 
space  of  35  million  miles  which  separates 
the  Earth  from  Mars  at  the  time  of  oppo- 
stitution  by  using  anywhere  from  five  to 
eight  thousand  K.  W. 

In  his  article  in  May  '1919,  Mr.  H. 
Gernsback  proposed  using  70,000  K.  W.  to 
telegraph  from  the  Earth  to  Mars.  At  that 
time  it  was  figured  that  this  tremendous 
energy  would  be  required  as  then  it  was 
necessary  to  figure  at  the  rate  of  2  K.  W. 
per  thousand  miles.  Mr.  Gernsback  pro- 
posed at  that  time  to  use  all  existing  radio 
stations  in  the  United  States  and  Canada. 
operating  them  simultaneously  by  means  of 
telegraph  lines  connecting  all  the  stations 
together  and  working  them  from  one  cen- 
tral point. 

In  other  words,  a  station  in  San  Fran- 
cisco and  another  one  in  New  Orleans  was 
to  be  operated  from  a  central  key  at  Wash- 
ington. This  idea  would  accomplish  two 
things.  In  the  first  place  it  is  even  today 
impossible  to  operate  a  station  of  four  or 
five  thousand  K.  W.  capacity.  No  station 
could  hope  to  handle  such  a  tremendous 
energy.  But  by  using  separate  stations, 
the  object  can  be  readily  realized  providing 
these  stations  can  be  operated  simultan- 
eously. 

Connecting  such  stations  together  by 
means  of  a  land  wire,  however,  is  only  a 
theoretical  consideration  and  is  not  prac- 
tical. The  reason  is  that  electricity  in  pass- 
ing thru  a  long  land  line  of  several  thou- 
sand miles  takes  a  good  deal  of  time  in 
transmission,  sometimes  as  much  as  three 
quarters  of  a  second.  For  this  reason  if 
the  key  was  pressed  in  Washington,  the 
station  at  San  Francisco  would  lag  behind 
for  a  fraction  of  a  second  from  the  one  in 
New  Orleans.  For  this  reason,  except  if 
signals  were  being  sent  out  at  a  very 
slow  rate,  the  scheme  would  be  impractical. 
In  our  illustration  shown  elsewhere,  this 
difficulty  has  been  overcome  by  connecting 
these  stations  together  not  by  means  of  a 
wire,  but  operating  them  by  means  of  radio 
control.  This  is  a  thing  not  very  difficult  of 
accomplishing  these  days  when  distant  con- 
trol by  radio  has  been  tested  out.  The 
scheme  would  work  thus : 

An  operator  seated  in  Washington  would 
press  his  master  key.  This  key  in  turn 
would  operate  his  own  radio  station.  The 
impulses  sent  out  from  this  station  will 
cover  the  entire  globe  practically  instan- 
taneous, and  reaching  the  various  high 
power  stations,  will  operate  these  stations 
the  same  as  if  an  operator  were  seated  at 
each  one  of  these  stations.  In  other  words, 
instead  of  using  land  wires,  radio  would  be 
used.  The  advantage  of  this  system  is 
that  all  stations  can  be  operated  simul- 
taneously down  to  the  smallest  fraction  of 
a  second,  and  the  important  part  of  this 
scheme  is  that  it  costs  practically  nothing 
or  only  a  relatively  small  sum  to  put  the 
idea  into  operation  any  time  when  we  are 
inclined  to  make  the  experiment.  The  im- 
portant other  consideration  is  of  course  that 
all  the  stations  would  have  to  be  tuned  to  a 
certain  wave  length  so  that  all  of  them 
would  work  in  unison,  the  same  as  if  there 
were  only  one  single  huge  station.  We 
have  enough  power  in  existing  stations  in 
the  United  States  and  Canada  today  to 
bridge  the  35  million  miles  between  the 
Earth  and  Mars. 


K.   I.  Shorthand   hastened   his   r' "motion  from 
Stenographer  to  executive;  now  he  depends  upon 
it  more  H>.i 


You  Need  K.I.  Shorthand 


The  wonderful  thing  about  K.  I.  Shorthand  is  the  way  it  helps 
people  in  all  walks  of  life.  Engineers,  chemists,  contractors,  clerks, 
mechanics,  professional  men  and  women,  and  farmers  have  learned 
K.  I.  Shorthand  and  are  enthusiastic  in  its  praise.  At  last  you  can  learn 
shorthand  so  quickly  and  so  inexpensively  that  it  is  worth  your  while. 

—  This  new,  amazingly  simple  stenography  will  enable  you  to  put  down  conversations 
rapidly  as  spoken,  take  messages  verbatim,  record  board-meeting  facts,  jot  down  business- 
getting  ideas,  and  stand  ready  to  help  you  every  time  anything  important  must  be  written 
down  fully  and  instantly.  You  do  not  have  to  study  months  to  do  this.  Just  five  evenings 
at  home  is  all  that  is  necessary.  Greater  speed  comes  quickly  with  practice.  Learn  K.  I. 
Shorthand  because  it  will  be  the  biggest  little  investment  of  your  life. 

You  Can  learn 
in  5  evenings 

K.  I.  Shorthand  is  the  ideal  system  for  stenographers  or 
secretaries.  You  can  prepare  yourself  for  a  position  in 
weeks  as  compared  to  months  by  the  old-fashioned  sys- 
tems— there  is  so  much  less  to  learn  and  remember.  It  Is 
the  most  practical,  concise  and  readable  system  in  the 
world.  Notes  years  old  can  be  transcribed  as  readily  as 
when  fresh — just  like  longhand.  Would  you  not  give  best 
satisfaction  to  your  employer  with  a  stenographic  system 
that  enables  you  to  do  that? 

30  Days'  Approval 

Do  not  doubt  for  a  minute  that  you  can  learn  K.  I. 
Shorthand  in  five  evenings  even  though  you  may  not  know 
the  first  thing  about  stenography.  It  is  not  a  bit  remark- 
able for  anyone  to  learn  all  the  lessons  in  the  system  that 
quickly. 

Why  put  in  months  of  grinding  study  at  some  difficult 
old-fashioned  system?  Save  time!  Save  money!  Learn 
K.  I.  Shorthand,  the  new  easy  as  A-B-C  method  of  speed 
writing. 

The  cost  of  the  course  is  lower  than  it  has  ever  been 
possible  to  purchase  a  stenographic  education.  Everyone 
can  afford  it.  K.  I.  Shorthand  is  used  in  government  ser- 
vice and  courts  as  well  as  public  corporations  and  private 
businesses.  Preferred  for  highly  technical  matter  because 
of  its  remarkable  accuracy  and  legibility. 

Simplified  K.  I.  Shorthand  dispenses  with  all  special 
positions,  light  and  heavy  shading  and  other  confusing 
and  speed-retarding  rules  of  old  systems.  You  will  be 
delighted. 

Try  2  Lessons  FREE 

You  learn  K.  I.  Shorthand  In  your  own  home  by  our  mail  tuition 

course.  The  lessons  are  fascinating.  Experts  guide  you  in  acquiring 
proficiency  quickly.    Send  for  two  free  lessons  and  complete  Informa- 


Used  In  Professions — "I  am  now 

past  83  and  use  K.  I.  Shorthand 
for  my  professional  work  in  mak- 
ing records  of  cases.  I  like  K.  I. 
Shorthand  System  yery  much,  in- 
deed, and  have  recommended  it  to 
some  who  I  think  will  enroll  " 
A.  P.  DAVIS.  M.D. 

In  One  Week! — "I  learned  K.  I. 
Shorthand  within  five  hours  and 
in  one  week  afterwards  I  was  able 
to  write  90  words  per  minute.  I 
set  down  all  my  notes  in  K.  I. 
Shorthand  and  can  read  them 
weeks  afterwards.  I  believe  that 
everybody  should  learn  K.  I. 
Shorthand  as  it  is  simple  and  also 
inexpensive.  It  is  worth  ten  times 
what  is  asked  for  it.  You  have 
done  everything  vou  promised." 

BYRON  W.  CREW. 

A  Pleasure  to  Learn — "It  was  a 

pleasure  to  learn  K.  I.  Shorthand. 
\\  ithin  three  hours  I  could  write 
any  word.  I  can  now  write  over 
100  icords  per  minute  and  am 
positive  that  by  a  little  more  prac- 
tice I  could  speed  up  to  150  words 
a  minute.  It  is  easy  to  read  one's 
notes  in  K.  I.  Shorthand." 

(Miss)  JOY  WADSWORTH 

Professional  Stenographer — "Until 
recently  I  knew  absolutely  nothing 
of  shorthand.  To-day  I  am  hold- 
ing a  position  as  stenographer  in 
the  office  of  Inspector  of  Build- 
ings where  the  terms  apply  almost 
wholly  to  building  construction. 
I  think  this  sufficient  recommenda- 
tion of  your  system." 

(Mrs.)  E.  M.  FULTON. 

Used  In  Bio  Business — "I  learned 
your  system  of  shorthand  to  save 
time  in  making  notes  while  pass- 
ing about  the  plant  After  only 
slight  study  T  can  take  down  ordi- 
nary conversations.  K.  I,  Short- 
hand is  practical,  time-sarinn  and 
simple."  S.  B.  ROPER. 


tlon.  You  may  then  continue  the  entire  course  on  a 
month's  anoroval. 
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1  of  8  percent  for  cash  in  full  in  ad  vance.or  on  delivery. 
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when  others  fail.  Made 
different.  Give  results 
nn  other  ring  can.  Write  for  booklet.  Order  from 
nearest  Jobber,  or  write  direct. 

NO-LEA K-0  PISTON  RING  CO  .  Baltimore.  ''.1. 
Beware  of   Imitations.    See   that   XO-LEAK-0  is  on 
EVERY  PACKAGE. 


Built  for  the  Owner  w  $1 08500 


Simple, 
Sturdy  construction . 
Low  cost  of  up-keep 
iind  operation.  Can- 
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markable  feature  is  the  fact  that  colors  can 
be  matched  in  this  light.  The  quality  of 
the  rays  is  such  that  when  they  are  ana- 
lyzed by  means  of  a  spectroscope,  the  spec- 
trum is  almost  identical  with  that  of 
sunlight,  except  for  the  fact  that  there  is 
a  trifle  more  ultra-violet.  This  color  is  in- 
visible, but  photographs  may  be  taken  by 
its  means,  u  d  hence  it  is  more  ideal  than 
real  sunlight  for  the  taking  of  motion  pic- 
tures. A  very  small  lens  opening  may  be 
used  in  the  motion  picture  camera,  as  the 
light  is  always  intensely  brilliant,  and  the 
pictures  turned  out  give  a  better  definition 
and  a  sharper  focus.  It  is  also  fitted  with 
a  special  diafram  by  means  of  which  sev- 
eral spot-lights  may  be  thrown  into  differ- 
ent parts  of  the  room.  Another  of  its 
marvelous  features  is  the  fact  that  this 
spot-light  can  be  thrown  without  a  beam. 

One  unit  consumes  15  K.W.  or  ISO  am- 
peres. Expensive?  No,  not  at  all,  when 
we  take  into  consideration  the  light  pro- 
duced by  this  unit  and  an  equal  amount  of 
light  produced  by  other  units.  It  would 
take  thirty-two  30-ampere  arc  lights  to  pro- 
duce as  much  light  as  one  150-ampere  Sun- 
light Arc  lamp;  thirty-two  30-ampere  arc 
lights  use  960  a.nperes,  compared  with  150 
amperes  of  the  Sunlight  Arc— a  saving  of 
80  per  cent.  The  Sunlierht  Arc  is  very  ap- 
propriately named,  inasmuch  as  the  main 
part  of  its  illumination  is  produced  by  a 
very  intense  white  flame  vapor,  which  is 
found  in  the  deep  crater  formed  in  the 
burning  end  of  the  positive  electrode,  which 
electrode  as  >«j  have  said  is  revolved  slowly 
by  an  electric  motor.  As  a  result  of  con- 
centrating such  a  tremendous  candle-power 
in  a  space  as  small  as  tru  crater  in  the  end 
of  a  H-'mch  carbon  rod,  there  is  a  brilliancy 
of  800  candle-power  to  every  portion  of 
vapor  therein  confined  the  size  of  a  pin 
head.  This  vapor  has  the  great  advantage 
of  making  the  arc  non-flickerins?,  and  slight 
drafts  will  not  affect  it.  In  other  words, 
it  is  the  same  practically  as  the  vapor  sur- 
rounding the  sun,  and  as  tho  we  had  actual- 
ly taken  a  pinch  of  the  sun  and  thrown  it 
into  the  lamp  to  do  its  duty. 

One  will  realize  at  once  the  intense 
amount  of  illumination  which  is  necessary 
in  order  to  take  160  to  200  pictures  per 
second  with  the  Novagraph  slow  movie 
camera.  In  one  of  the  photographs  is  shown 
the  Novograph  camera  taking  motion  pic- 
tures of  the  heart-beat  of  an  animal.  The 
camera  has  its  Las  focust  downward,  while 
the  two  arc  lights,  one  on  each  side,  are 
sending  their  beams  down  upon  the  rapidly 
beating  heart  of  the  animal.  In  taking 
these  pictures,  the  animal  is  first  chloro- 
formed, then  artificial  respiration  is  carried 
on,  so  that  blood  circulation  is  not  stopt  or 
altered,  enough  chloroform  or  ether  being 
given  to  produce  complete  anesthesia.  The 
thorax  is  th.i.cut  open  and  held  in  position 
by  blunt  hooks,  while  the  camera  grinds  out 
its  thousands  of  feet  of  film.  The  pictures 
produced  in  this  way  were  remarkable,  and 
absolutely  no  hitch  occurred  while  the  Sun- 
light Arcs  were  in  operation. 

We  have  already  referred  to  the  picture 
of  Miss  Marguerite  Clark.  Examine  this 
picture  again  and  notice  the  wonderful  sun- 
light effect,  the  beautiful  definition  of 
shadows  and  the  softness  of  tone.  There  r 
none  of  that  vague  frightened  look  which 
stars  generally  have  under  other  forms  of 
illumination.  She  seems  perfectly  comfort- 
able standing  by  the  window,  while  the 
"sunbeams"  play  on  her.  Only  one  arc  was 
used  on  this  occasion.  Hence  the  rays, 
almost  parallel,  produce  shadows  which 
rival  sunlight  as  no  other  lamp  does. 
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turbine  can  be  made  with  any  size  records. 
When  finished  it  may  be  coupled  with  a 
small  dynamo.  First  slip  a  threaded  iron 
rod  thru  a  record,  slip  on  a  washer,  then 
a  record,  etc.  I  used  live  "Little  Wonder" 
records  and  obtained  satisfactory  results. 
When  the  records  are  on,  screw  a  nut  on 
the  ends  to  keep  them  from  wobbling.  Now 
make  the  box.  Make  it  just  large  enough 
to  fit  over  the  records.  It  may  be  made 
round,  but  it  is  easier  to  make  it  square 
and  fill  in  the  corners  with  wood  as  in 
the  figure.  Bore  two  holes  in  the  sides  and 
put  a  piece  of  pipe  in  firmly  to  make  good 
bearings  for  the  shaft.  On  each  side  put 
washers  and  a  nut.  A  pulley  can  be  put 
on  or  just  couple  it  with  a  dynamo,  etc. 
Put  two  pipes  ]n  the  housing,  one  to  lead 
the  water  in  and  the  other  to  serve  as  an 
outlet. 

Contributed  by  W.  P.  Jones,  176  Mutual 
Street,  Toronto,  Ont.,  Can. 

FOURTH  HONORABLE  MENTION. 
An  Electric  Egg  Tester. 

This  is  an  idea  for  making  an  electric 
"Egg  Tester"  from  a  10-cent  record.  A 
holder  is  cut  from  a  piece  of  tin  or  brass 
with  a  hole  in  one  end  to  fit  on  to  the  neck 
of  an  electric  light  bulb,  and  fastened  to 
the  record  as  shown.  Then  a  hole  is  made, 
either  round  or  egg  shape,  in  the  center  of 
the  record.  The  light  is  turned  on,  and  the 
egg  is  held  over  the  hole.  The  record  is 
black  and  the  light  coming  thru  the  hole 
makes  the  egg  show  up,  and  in  this  way 
indicates  if  it  is  good  or  bad. 

Contributed  by  Lawrence  Bean,  Lock 
Box  7,  AuSable  Forks,  N.  Y. 

FIFTH  HONORABLE  MENTION. 
Radio  Compass  Antenna. 

The  Radio  Compass  Antenna  described 
on  page  328  of  the  August  Electrical  Ex- 
perimenter may  be  constructed  by  procur- 
ing two  10-inch  old  phonograph  discs.  On 
one  disc  draw  diameters  at  right  angles. 
Cut  a  perfect  square,  whose  side  is  4^4", 
from  white  paper  and  draw  diagonals. 
Paste  the  square  on  one  disc  so  that  the 
center  of  the  square  will  be  over  the  cen- 
ter of  the  disc's  circle. 

One-sixteenth  inch  "in"  from  each  corner 
of  the  square,  drill  the  holes  A,  B,  C,  D, 
Figure  1,  with  a  No.  27  drill.  Bisect  each 
side  of  the  square  and  drill  holes  E,  F,  G, 
H.  Clamp  the  discs  together  and  drill  the 
second  one  the  same  way,  using  the  first  as 
a  guide. 

Eight  6-32  screws  are  now  pro- 

cured and  put  thru  the  holes  in  the  first 
disc  and  fitted  with  fiber  tubes  ¥4"  long  and 
just  large  enough  to  fit  over  the  screws. 
The  second  disc  is  then  placed  on  and 
fastened  with  6-32  nuts. 

This  completes  the  form.  A  coil  consist- 
ing of  240  turns  of  S.  C.  C.  wire  is  wound 
on  the  form.  This  aerial,  properly  con- 
nected, should  prove  very  useful  to  those 
unable  to  erect  a  large  outdoor  antenna. 

Work  of  this  antenna  as  a  Radio  Com- 
pass :  Such  an  antenna,  under  certain  con- 
ditions, when  properly  connected,  as  is 
shown  on  page  328,  of  the  August  issue, 
will  operate  the  radiodynamic  "Ionic  Ma- 
chine" described  by  the  writer  in  the  May 
1917,  issue.  In  my  above  mentioned  article, 
the  binding  posts  of  the  "Ionic  Tuners"  are 
shown  directly  above  the  "Ionic  Tuners" 
(and  rectifiers),  which  are  themselves 
shown  at  "7"  and  "8,"  Figure  1. 

It  is  to  these  binding  posts  that  the  leads 
of  the  "Radio  Compass"  antenna  should  be 
connected.  The  buzzer  of  the  "Ionic  Ma- 
chine" will  then  start,  as  soon  as  the  coil 
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corps  of  experts  for  an  en- 
tire year.  This  Consulting 
Membership  regularly  sella 
for  $12.00. 


American  Technical  Society,  Dept.  A258. 
Chicago,  III. 

Please  send  me  the  6-volume  set,  Automobile 
Engineering,  for  7  days'  examination,  shipping 
charges  collect.  If  I  decide  to  buy.  I  will  send 
$2  within  7  days  and  Hie  balance  at  $2  a  month 
until  the  $19.S0  has  been  paid  Then  you  send 
me  a  receipt  showing  that  the  $30  00  set  of  books 
and  the  $12  Consulting  Membership  are  mine  and 
fully  paid  for.  If  I  think  I  can  get  along  with- 
out the  books  after  the  seven  days'  trial  I  will 
return  them  at  your  expense. 


Name 


Address   Reference. 
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Ten  Reasons 

WHY  YOU  SHOULD  BECOME  A 

Doctor  of  Chiropractic 

1.    Because  Chiropractic  is  the  foremost  drugless  profession  of  the  day. 

2.    Because  Chiropractic  brings  results  quicker  and  with  greater  frequency  than 
any  other  healing  method  now  known. 

3,    Because  Chiropractors  invariably  enjoy  greater  financial  prosperity  than 
practitioners  of  any  other  method. 

Because  YOU  cannot  hope  to  achieve  economic  independence  and  the  feel- 
ing of  security  that  you  desire  by  working  for  others. 


Because  YOU  thereby  become  one  of  the  pioneers  of  a  profession  than 
which  there  is  none  more  promising  today. 

Because  Chiropractic  is  in  line  with  evolution  of  Science,  and  is  in  accord 
with  natural  laws. 

Because  Chiropractors  are  gradually  winning,  universal  recognition  thru 
their  achievements. 

8.  Because  the  Chiropractic  field  is  absolutely  unhampered  by  competition. 

9.  Because  the  demand  for  Chiropractors  is  nationwide,  and  is  growing  with 
tremendous  strides. 

10.    Because  YOU  owe  it  to  YOURSELF  and  to  society  to  be  of  maximum 
benefit  to  both,  potentially  and  actually. 

Do  not  accept  our  word  for  the  above. 

Write  for  Booklet  X  and  details,  or  call  personally. 

Second  fall  class  registers  Nov!  1-15. 

The  New  York  College  of  Chiropractic 

1416  Broadway  New  York  City 


YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 

IN  THIS  DAY  and  AGE  attention  to  jour  appearand 
is  an  absolute  necessity  if  you  expect  to  make  the  most 
outof  life.  Not  only  should  you  wish  to  appear  as  attrac- 
tive as  possible,  for  your  own  self-sati6faction,  which  is 
alone  well  worth  your  efforts,  but  you  will  find  the  world 
in  general  judging  you  greatly,  if  not  wholly,  by  your 
"looks,"  therefore  it  pays  to  "look  your  best"  at  all  times. 

Write  today  for  free  booklet,  which  tells  you  how  I 

M.  TRILETY,  Face  Specialist 


AFTER 

Permit  no  one  to  see  you  looking  otherwise;  it  will 

injure  your  welfare!  Upon  the  impression  you  constant- 
ly make  rests  the  failure  or  success  of  your  life.  Which 
is  to  be  your  ultimate  destiny?  My  new  Nose-Shaper, 
"Trados"  (Model  24)  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  worn  at  night. 
a  correct  ill-shaped  noses  without  cost  ij  not  satisfactory 

1283  Ackerman  Bldg.,  Binghamton,  N.Y. 


SPECIAL 
SALE! 


$1.00 

ONLY 


Postage 
extra. 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard    Rubber  Mouthpiece 


Ship.  Weight, 
2  lbs. 

Diameter, 
3  M  ins. 


We  have  on 
hand  2,000 
Carbon 
Grain  Trans- 
mitters as 
per  photo- 
graph. They 
are  first- 
class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain.     Order  one  cr  more  today. 

THE  ELECTRO  IMPORTING  CO.,    231  Fulton  St.,  NEW  YORK 


of  the  antenna  becomes  by  rotation  di- 
rectly in  line  with  the  plane  of  the  propa- 
gation of  the  wave  radiated  from  any  sta- 
tion which  is  sending. 

1  thought  that  it  might  be  interesting  to 
know  that  the  "Radio  Compass  Antenna" 
is  capable  of  directional  radiodvnamic  con- 
trol. 

Contributed  by  Otto  E.  Curtis,  84  St. 
Stephen  Street,  Boston,  Alass. 

SIXTH  HONORABLE  MENTION. 
Cylindrical  Records  for  Oudin  Coil. 

The  old  cylindrical  Edison  records  make 
a  fine  form  to  wind  coils  on,  as  the  grooves 
hold  the  wire  in  place.  Such  forms  can 
be  used  for  a  small  Tesla  or  Oudin  coil, 
primary  or  secondary  for  small  loose  coup- 
lers, tuning  coils  and  loading  coils.  They 
give  far  better  insulation  than  cardboard 
tubes,  which  often  shrink  and  then  the 
wire  slips  or  loosens. 

Contributed  by  G.  Edwin  Smith,  Wan- 
chula,  Fla. 

SEVENTH  HONORABLE  MENTION. 
Transformer  Section  Translators. 

1  give  nerewith  a  sketch  of  a  practical 
use  for  old  phonograph  records — for  in- 
sulating between  the  "pies"  or  sections  of 
transformers  or  spark  coils.  The  drawing, 
I  think,  is  self-explanatory. 

A  square  hole  is  cut  in  the  center  of  the 
record  to  receive  the  core  and  they  are 
placed  one  between  each  pie. 

Contributed  by  Benedict  V.  K.  French, 
225  Allen  Street,  Buffalo,  N.  Y. 

EIGHTH  HONORABLE  MENTION. 
Radio  "Loading  Coil." 

Herewith  is  a  diagram  of  how  to  make 
a  "loading  coil"  out  of  old  phonograph  rec- 
ords. You  take  two  10-inch  records,  a 
piece  of  wood  2"  in  diameter  and  2"  thick 
and  then  shellac  (or.  bolt),  them  together  as 
shown.  Then  wind  No.  28  cotton  insulated 
copper  wire  on  it,  until  there  is  only  one 
inch  space  left  on  the  records,  take  out  a 
tap  every  layer  or  so,  and  bring  to  a  switch 
point  on  top  of  the  record.  Put  on  a 
switch  arm  and  hook  it  up.  I  have  used 
this  for  some  time  and  it  works  as  well 
as  a  regular  purchased  one. 

Contributed  by  Howard  B.  Bogue,  812  N. 
Ainsworth  Avenue,  Tacoma,  Wash. 

NINTH  HONORABLE  MENTION. 
Sharpening  Razors  with  Old  Records. 

First  take  an  old  record,  sandpaper  it 
with  coarse  sandpaper,  then  with  a  fine 
sandpaper,  and  finally  moisten  the  record 
and  put  a  little  kitchen  cleanser  on  and 
with  a  block  of  wood-  rub  it  until  a  fine 
surface  appears.  When  fully  cleaned  and 
dry,  put  it  on  the  Victrola  and  let  it  run 
and  hold  the  razor  against  it.  If  razor  is 
very  dull  put  a  little  "Bon  Ami"  on  and 
it  will  sharpen  with  ease. 

Contributed  by  Jos.  Ruhland,  Oconomo- 
woc.  Wis.  I 

(Our  office  boy  "Fips,"  who  saw  tnis 
suggestion,  barked  out  thus :  Suppose  Mr. 
Ruhland  sandpapers  the  reverse  side  of 
the  record  and  leaves  the  music  side  alone. 
Then  let  him  cover  his  Victrola  turn-table 
with  leather.  Insert  the  razor  between  the 
record  and  turn-table  and  one  side  of  the 
razor  will  be  sharpened,  the  other  stropped ! 
Then  don't  neglect  to  play  the  music  on 
top  of  the  record  at  the  same  time.  I'll 
applv  for  patent  on  this  rinktum  at  once ! 
Bad,"  eh?) 


WIRELESS  TAPPING  DONE  BY 
BELA  KUN. 

By  "tapping"  the  wireless  exchanges  be- 
tween Paris  and  Gen.  D'Esprey,  with  the 
powerful  wireless  plant  at  Caepel,  Bela 
Kun,  the  Bolshevik  dictator  of  Hungary, 
was  enabled  to  foretell  every  move  made 
by  the  Rumanians  in  their  contemplated 
offensive  or  by  the  counter  revolutionary 
government  in  Hungary. 

Bela  Kun  has  been  enabled  to  read  ci- 
pher messages  by  means  of  a  code  book 
which  was  stolen  from  the  Allies. 
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Science  Him  tSHsiia| 

By  Emerson  Easterling 

(Continued  from  page  669) 


are  they;  and  cousins,  we  might  say.  How 
about  the  life  forms  on  the  other  planet? 
A  different  compositional  environment 
would  produce  a  different  sort  of  beings, 
wouldn't  it?  You  know  that  Man  was  man- 
ufactured out  of  the  dust  of  the  Earth. 
Well,  Mars  has  a  little  differently  com- 
pounded dust — not  much,  I  guess,  but  some- 
what different — sufficient  to  make  a  differ- 
ent being.  Of  course  that  is  just  my  idea 
of  it — but  all  of  this  Mars  stuff  is  mostly 
idea. 

"If  we  concede  that  Mars  is  on  the  look- 
out for  some  expression  from  us,  or  is 
waiting  for  some  response  to  some  of  their 
signals  that  past  over  our  heads  ;  what  do 
you  think  that  they  dream  we  are  trying 
to  tell  them  by  the  evidence  given  in  the 
way  of  smoke  and  surface  altering  in  our 
past  battles — especially  the  last  European 
shooting  match?  Don't  you  think  that  they 
could  see  us  making  the  big  smoke  and 
everything?  Of  course,  accepting  that  they 
can  see." 

"I  don't  suppose  that  they  could  hear 
us — thru  all  that  thirty-five  or  forty  million 
miles  of  ether,"  put  in  Bender. 

"They  may  have  their  sense  of  hearing 
developed  like  a  dog's  smell,"  said  Punk 
sardonically. 

"Talking  of  the  optical  demonstrations 
that  are  proposed  to  attract  Mars'  atten- 
tion, what  do  you  suppose  they  think  of 
our  volcanos?  I  suppose  they  understand 
them,  probably  know  more  about  such 
things  than  we  do  ■" 

"Prohibition  and  the  sex  question  in- 
cluded," snapt  in  Punk,  licking  his  lips 
and  not  even  looking  at  the  pretty  young 
woman  that  past  by  our  crowd  and  almost 
turned  the  subject. 

"I  suppose  that'their  time  intervals  are  the 
same  as  ours — being  that  that  goes  in  as  one 
of  the  basic  creative  fundamentals — if  you 
know  what  that  means,  I  don't,  hardly. 
In  that  respect  we  are  homogenous — if 
there  is  any  one  at  the  other  end  of  our 
proposition  to  make  a  we. 

"The  telegraph  idea  will  probably  make 
the  gap  better  than  the  ash  and  darkness 
stuff.  The  etherial  disturbances  are  more 
than  likely  better  adapted  to  the  Martians' 
receivability.  Perhaps  they  have  not  de- 
veloped along  that  line  tho.  Perhaps  they 
have  not  the  natural  resources  in  the  elec-- 
trical  line,  due  to  different  mineral  com- 
position or  planetary  relation.  However, 
I  don't  think  that  that  would  make  any 
difference,  tho. 

"Anyway  we  will  sit  tight  and  watch  such 
guys  as  Marconi,  Tesla,  Wood  and  the 
like  and  see  what  turns  up  with  Mars  at 
the  other  end  of  the  line.  We  are  doing 
things  today  in  that  line.  We,  the  world 
in  general,  will  not  be  more  surprised  at 
finding  that  we  have  neighbors  on  Mars 
than  were  we  at  the  discovery  of  the  force 
of  electricity,  the  air-ship,  the  telephone, 
wireless,  or  the  shimmie. 

"Our  train  is  ready  to  get  on  its  way 
to  Pendleton,"  spoke  up  Punk,  "Row-de- 
dow  !" 

"Here's  to  talking  to  Mars  over  the 
back  yard  fence,"  said  Stokes,  as  we  walked 
out  thru  the  gate  to  our  waiting  train. 
"We  may  pick  up  a  paper  tomorrow  and 
read  that  some  one  has  just  received  a 
message  from  Mars." 

"Yes,"  replied  Bender,  "and  it  might  be 
?.  falpe  alarm  too." 


3?  Worth  of  MSSi?-  Gas 

Equals  gl  Gallon  of*  Gasoline 

A  Wonderful  Chemical  Discovery  that  Increases 
the  Power  of  Gasoline  fully  One-third 

Big  Money  Saver  for  the  Motorist.  Eliminates  Carbon,  Makes 
Engine  run  Smoother,  Saves  Gas  and  greatly  increases  mileage 


Miracle  Motor  Gas 
Makes  a  tank  of  gasoline  this  size 


Equal  in  Service 


to  a  tank  of  gasoline 
this  size 


rprised 


:t  tin-  way  it  multiplim  the  power  of  your  Kanolim-.  Hun- 
itomera  who  huv.-  made  many  testa  show  thai  M  I  RACLE 
m  15  to  40  per  cont  more  mileage  from  every  gallon  of  «an. 
■r  result*  than  that.     But  even  at  20  per  cent  it  in 


MIRACLE  MOTOR-GAS  Guaranteed  Absolutely  Harmless 


Read  Thin 
Positive  Gua 


mileage  f 

1;  coat  of  fi 


MIRACLE  MOTOR-OAS  is  Kuaranteed  to  inereas 
percent,  eliminate  ami  prevent  carbon,  greatly  redu> 
Contains  no  Aeid,  Alkali,  Ether  or  other  chemicals  in  ai 
other  mechanism  of  a  car.     We  will  make  good  any  injury  or  da: 
auscd  by  the  use  of  Miracle  Motor-Gas. 

HERE'S  WHAT  USERS  OF  MIRACLE  MOTOR-GAS  SAY  ABOUT  IT 


•I  ■ 


ery  doubtful  about  the 


of  your  MIRACLE  MO- 
TOR-GAS to  do  what  you  said  it  would  do.  After  using  it  1  tind 
tho  ear  works  much  smoother,  the  amount  of  gasoline  is  very  much 
less  and  the  CARBON  deposits  in  the  engine  are  a  thing  of  the 
PAST,  which  fact  alone  more  than  pays  the  cost  of  your  product. 

you  know,  I  wa«  a  hard  customer  to  convince  but  1  have  been 
thoroughly  convinced  and  satisfied." — Dr.  D.  W.  McKenna. 


"I  »m  well  pleased  and  satisfied  with  the  results  obtained  by 
the  use  of  your  MIRACLE  MOTOR-GAS.  Where  I  used  tr. 
get  IS  miles  to  the  gallon  of  gasoline,  [  now  get  25  miles:  an 
increase  of  over  40  per  cent  in  mileage,  besides  the  car  runs 
smoother,  picks  up  quicker,  and  positively  removes  all  CAR- 
BON. Seven  hundred  additional  miles  at  a  cost  of  one  dollar 
is  certainly  satisfactory." — I.  T.  A.  Lewis. 


AGENTS  WANTED  EVERYWHERE 
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PROFIT 


One  of  the  greatest  Money  Making  opportunities  ever  dreamed  of  is  offered  you  right  now.  Live,  hustling  .*ales  agents  are 
nted  to  sell  Miracle  Motor-Gas  in  every  town  and  county  of  the  t  nited  States.  1  hink  of  the  millions  of  car  owners  and  every  one 
:ood  prospect.     Practically  every  auto  driver  will  buy  when  once  you  have  explained  what  Miracle  Motor-Gas  will  do.     It  is  one  of 

the  biggest  Money  Makers  you  can  find.     Your  field  is  unlimited.     There  are  thousands  of  autos  all  around  you  and  you  can  help  to 

make  every  one  of  them  run  more  efficiently  with  Miracle  Motor-Gas. 

EASY  TO  SELL  I  PROFITS  COME  FASTI  RESULTS  WILL  SURPRISE  YOU! 

Once  you  get  started  selling  M  iracle  Motor-(  las  you  w  ill  be  surprised  to  find  how  easy  it  sells.     Just  show  our  Guarantee  to  snm* 
auto  owner  and  ask  what  he  would  give  for  a  product  that  would  do  what  we  guarantee  it  to  do,    Read  again  those  letters  from  uht^, 
they  tell  the  story.    We  have  hundreds  more  just  like  them.     As  soon  aa  Auto  owners  find  what  Miracle  Motor-Gas  will  do,  they 
ramble  to  get  a  supply.     You  don't  have  to  sell  it.     You  only  need  to  convince  a  few; — the  others  will  follow.     Sales  come  so  fast 
that  you  can't  help  but  make  money,     One  agent  felt  like  pinching  his  own  arm  to  see  if  it  was  really  himself  who  was  making  so 
much  money.    It  isn't  at  all  unusual  for  our  men  to  make  $10,        and  SOU  per  day.    Some  even  do  better  than  that. 

ONE  MAN  MADE  $210.00  IN  ONE  DAY.    READ  THESE  LETTERS. 


'hese  are  extracts  from  actual  letters  received  from  sales 
They  tell  the  story  better  than  we  can.     Here's  what  O.  V.  Dar- 
ling wrote  us: — 

"Made  a  test  of  Miracle  Motor-Gas  today  on  a  103  mile  trip. 
Had  two  Eords.  The  one  with  the  Miracle-Gas  used  only  3  1  -  gal- 
lons of  gasoline;  the  one  without  Miracle-Gas  used  7  gallons."  As 
a  result  of  this  test  he  sold  Miracle  Motor-Gas  like  hot  cakes.  In 
one  day  he  sold  enough  to  make  a  clean  profit  of  $210.  We  have 
his  letter  to  that  effect.  v> 

Next  comes  this  letter  from  Dave  Isom:  —  "My  whole  heart 

HUNDREDS  MAKING  BIG  MONEY— WHAT  ARE  YOU  GOING  TO  DO 

Are  you  going  to  "get  in"  on  this  opportunity, — are  you  going  to  be  one  of  the  big  money  makers.  Why  work  for  a  bare  living 
when  you  can  make  hundreds  every  week.     Don't  let  this  chance  slip  by.     Sit  right  down  now  and  write  us.     Show  the  kind  of  stufl 


and  soul  arc  in  this  work.  '1  he  Commercial  C  lub  of  4,000 
members  is  boosting  for  me.  Everyone  is  well  pleased.  Have 
two  more  men  working  for  me.  Send  me  800  more  packages 
by  express.  1  can't  afford  to  be  waiting  for  goods.  Sold  90 
packages  yesterday."     'That's  over  SCO  profit. 1 

And  then  read  this  one  just  received  from  R.  Vollbreeht; — 
"Miracle  Motor-Gas  a  big  success.  My  6  dozen  were  gone 
in  two  hours.  Ship  50  dozen  by  return  express.  Will  have  to 
order  in  carload  lots  soon.  Miracle  Motor-Gas  is  a  wonderful 
proposition." 


k.     Don't  let  this  cha 
you  are  made  of, — show  folks  that  you  too  can  make  big  money.  Any 
with  Miracle  Motor-Gas.     Read  all  those  letters  again.     They  prove  : 
how  we  stand. 

GET  BUSY  I  DON'T  WAIT! 

Don't  make  the  mistake  of  being  a  doubter  and  losing  the  oppor- 
tunity. Our  guarantee  protects  you.  Or,  better  still,  if  you  order 
t  wo  packages  at  the  50c  trial  price,  and  after  testing  them  you  aren't 
satisfied,  send  back  the  unused  goods  and  get  your  dollar  back. 
Miracle  Motor-Gas  is  a  proven  proposition.  It  has  demonstrated 
what  it  will  do  and  now  we  want  hundreds  more  good  live  agents  to 
sell  it.  So  get  busy — get  your  order  to  us  at  once  and  tell  us  what 
territory  you  want.  But  you'll  have  to  act  quickly.  Better  get 
the  Coupon  on  the  way  to  us  by  return  mail.  Wire  if  you  want 
terms  for  exclusive  rights  in  your  State. 

CHAS.  A.  BUTLER  &  CO.. 

193  Wayne  Bldg.,  TOLEDO,  OHIO 

Reference:  Home  Savings  Bank,  Toledo. 
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CHAS.  A.  BUTLER  &  CO.. 

193  Wayne  Bldg.,  TOLEDO,  OHIO. 

Tf  your  proposition  is  all  you  claim  for  it,  would  like  tho 

exclusive  agency  for  County.    .Send  lull  parti- 

ticulars. 

Enclosed  is  SI  .00  (or  two  packages  of  Miracle  Motor  Gas. 
'Retail  price  S1.00  each.)  If  1  am  not  satisfied  after  !  have 
used  them,  it  is  understood  that  you  will  refund  my  dollar. 

Nome  ,  

Cttv  


A  $5.00  Electric  Toaster-Stove  for  $2.50  Postpaid 

A  SPLENDID  GIFT 

TOASTS,  FRIES,  BOILS 

Toasts  bread  as  fast  as  you  can  Eat  It.  Attach  to  your 
lighting  circuit  and  it  is  ready  for  use. 

We  furnish  the  parts.  You  do  the  assembling  and  save 
$2.50.  Nothing  complicated,  anyone  can  assemble  it  in 
15  minutes.    No  knowledge  of  electricity  required. 

Frame  made  of  Steel,  Nickel  plated  and  highly  polished. 
Size  10"  long,  6"  wide  and  3  94"  high.  Furnished  with 
6-foot  cord  and  plug. 

Not  Inc., 


EMPIRE  ELECTRIC  SPECIALTIES  CO. 


2212  Sedgwick  St.,  Ch 


icago,  111. 


CORE  WIRE 


We  have  been  fortunate  in  securing  thru  auc- 
tion several  tons  of  guaranteed  pure  double  an- 
nealed Norway  Iron  Core  Wire  and  are  selling 
At  Pre-war  Prices,  20cts.  lb.  this  wire  to  "Experimenter"  readers  at  20c  lb 

This  wire  is  just  the  thing  for  spark  coils,  transformers,  etc.,  and  it  is,  of  course,  a  very  much 
more  superior  product  than  the  usual  iron  wire.    We  have  only  ona  size  left: 
24  INCHES  LONG.     Thickness  about  No.  21  B  and  S 
If  this  size  should  be  ton  long  we  advise  eu'tinc  t^e  wire  down  yourself  bv  means  of  shears 
As  long  as  the  supply  lasts  we  offer  this  wire  as  described  above  to  our  customers  at  the  very  low  price  of 
20c  a  pound.    Add  postage  or  we  will  ship  express  collect.    Order  at  once. 

ELECTRO  IMPORTING  CO.,  231  Fulton  Street,  New  York  City 
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Save  over  half 
the  r  e  g  u  1  a  r 
cost.  Enjoy 
your  own  hand- 
iwork. You 
can  make  a 
splendid  talk- 
in?  machine 
that  plays  all 
records.  Blue- 
prints with  full  instructions.  Extra-Special  in- 
troductory offer.  Double  spring  motor,  12"  turn- 
table, Universal  tone  arm  reproduces  all  records 
and  all  other  necessary  metal  parts,  together 
with  three  10"  double-faced  records,  furnished 
complete  for  $11.85. 

Write   for   catalogue.  Send 
25c  for  blueprints  only. 


$1185 


PROTECTO  EXPLOSION 
AUTOMOBILE  WHISTLE 


$050 

SaL  Lumplele 


A  pleasant,  distinctive  warning  sig- 
nal— more  effective  than  a  horn. 
THIS  TYPE  OF  SIGNAL  USED  ON 
U.  S.  MAIL  TRUCKS  AND  AUTO- 
MOBILES. 
Self  installed  in 
two  minutes  on  any 
machine  or  motor- 
cycle ;  wrench  only 
tool  required.  Can- 
not get  out  of  order 
— NO  WIRING.  Money-hack  guar- 
antee.   $2.50  complete. 

Order  NOW  I 

Marvel  Curtain  Windows 

Bevel  plate        * "Wf A^BUBTjMta 

glass,  nickel 
trim  m  e  d . 
High  Qual- 
ity. Insert  them  your- 
self in  back  or  side  No  mechanicai  skill  or  special 
tools  required.  Improves  the 
appearance  wonderfully  Var- 
ious  sizes  and 

00 

and  up 

$000    complete  set 
*\        of  3  lights  for 
_*£  1917-18-19-20  Fords. 


curtains  in  2  minutes. 


Shanes  shown  in 
catalOR.  Priced 
according  to  size 
at 


$1 


The  MARVEL  CO. 

333  S.  Dearborn  St. 
Dept.  E2E,         Chicago.  HI. 


OEALFRS 

i —  Aaento, 

Garagemen 

write  to- 

day. 

Armature 
Winding 

and 

Motor  Generator 

repair  and  operation  can  be  quickly 
and  thoroughly  learned  in  the  shops 
and  laboratories  of  the  School  of 
Engineering  of  Milwaukee. 

SPECIAL  6-MONTH  COURSE 

designed  to  fit  students  for  important 
and  remunerative  positions  in  this 
great  profession. 

"Earn  While  You  Learn"  if  you 
wish.  Secure  actual  practice  under 
wage-earning  conditions. 

Send  NOW  for  special  booklet 
and  full  particulars. 

School  of  Engineering  of  Milwaukee 

125-373  Broadway  Milwaukee,  Wis. 

School  of  Engineering  of  Milwaukee, 

125-373  Broadway,  Milwaukee,  Wis. 
Gentlemen : 

riease  send  me  full  information  concerning  your 
Armature  Winding  and  Motor  Generator  Course. 

Name  

Address   


.Education. 


(Continued  from  page  6jg) 


Gyro  Compass  two  wheels  are  used,  so  that 
both  wheels  combine  their  effect  in  fixing 
the  meridian.  When  the  ship  rolls  one  of 
these  rolls  opposes  the  forces  thereby  set 
up,  while  the  other  holds  and  indicates  the 
true  north. 

Figure  1  shows  the  binnacle  stand  with 
the  glass  dome  cover  taken  off  and  the 
lower  case  dropt  down,  so  as  to  show  the 
two  sensitive  elements.  Each  wheel  is 
mounted  within  a  case  which  is  suspended 
from  a  main  frarnj  and  spider,  as  shown 
in  figure  2.  Following  the  standard  prac- 
tise of  the  U.  S.  Navy,  the  compass  card 
is  marked  in  degrees,  instead  of  points  of 
the  compass,  as  formerly  used  by  navi- 
gators on  the  old  magnetic  compasses. 

The  cross-section  drawing,  Fig.  2,  shows 
the  method  of  suspending  the  wheels  from 
the  framework,  and  also  indicates  the  trol- 
ley, which  is  merely  a  very  sensitive  con- 
tact for  detecting  any  movement  of  the 
wheels.  It  forms  a  pilot  contact  of  a  sec- 
ondary system,  whereby  the  compass  card 
and  other  parts  of  the  compass  are  operated 
by  means  of  a  motor,  so  as  to  relieve  the 
wheels  of  all  duty  other  than  indicating 
the  true  north.  As  shown  in  the  plan  view, 
figure  3,  the  azimuth  motor  accomplishes 
the  work  of  moving  the  card.  It  is  a  very 
small  electric  motor  geared  to  a  continu- 
ous rack  under  the  compass  card. 

On  the  opposite  side  of  the  compass  from 
the  azimuth  motor  is  a  transmitter.  This 
transmitter  consists  of  three  fingers  which 
have  electrical  contacts,  and  are  operated 
by  means  of  a  small  cam  shaft  acting  in 
under  each  contact.  As  the  card  is  moved 
by  the  azimuth  motor  the  same  rack  also 
operates  the  pinion  that  is  connected  to  the 
cam  shaft  of  the  transmitter.  Contact  on 
the  three  fingers  is  made  in  such  sequence 
as  to  connect  in  various  pairs  of  poles  in  a 
step-by-step  motor,  mounted  in  the  repeater, 
Fig.  5. 

The  main  Master  Gyro  Compass  is  placed 
down  below  deck  so  as  to  protect  it  from 
weather  and  sea,  as  in  Fig.  4.  It  has 
repeaters,  however,  that  show  its  exact 
reading  at  any  instant.  A  similar  and 
familiar  application  of  the  repeater  prin- 
ciple is  that  used  in  hotels  and  public  build- 
ings, where  a  master  clock  operates  a  num- 
ber of  repeater  clocks.  As  stated  above,  a 
step-by-step  motor  is  contained  within  the 
repeater,  operated  from  a  transmitter  on 
the  Master  Gyro  Compass.  The  step-by- 
step  motor  operates  the  card  of  the  re- 
peater mechanically,  and  its  movements 
shadow  thjse  of  the  Master  Compass.  A 
number  of  repeaters  are  used  on  the  ship, 
such  as  on  the  bridge,  the  Master's  Cabin, 
on  the  stern  deck,  pilot  house,  and  at  all 
auxiliary  steering  stations. 

The  workmanship  of  a  Gyro  Compass 
must  be  of  the  very  best.  It  will  be  seen 
how  necessary  this  is  when  it  is  considered 
that  each  of  the  twin  fvro  wheels  revolve 
at  12,000  revolutions  per  i  linute,  or  200  r.p. 
second.  Each  wheel  is  driven  by  a  small 
three-phase,  induction  motor. 

A  switchboard  panel  for  controlling  the 
ship's  supply  current,  usually  120  volts,  is 
also  furnished.  The  ship's  supply  current 
is  usually  direct  current  and  is  converted 
by  means  of  a  motor-generator  set  to  three- 
phase  electricity  for  spinning  the  gyro 
wheels. 

In  case  of  failure  of  the  ship's  supply 
current  the  compass  will  still  operate  for 
a  period  of  two  hours,  as  a  storage  battery 
is  connected  in  on  the  line  and  is  auto- 
matically cut  in  when  the  emergency  occurs. 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a  minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a  gentle  massage.  | 
Can  be  used  with  or  without  electric  current.  I 

All  users  of  the  Lek-Tro-Shav  speak  weD  of  it  | 

A  barber  says — "Have  shaved  for  years  and  have  | 
never  used  any  shaving  device  near  its  equal." 

A  home  user  says — "The  most  pleasing  shave  I've  ; 
ever  had  in  my  life.     Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  ill 
effects  as  I  .usually  get  from  another  razor." 
No.  I  Made  for  use  from  Light  Socket. 
No.  2  Made  for  use  from  Dry  Battery. 

Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Kazor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO.  ! 

Dept.  122.    Omaha,  Ne.br. 


INVARIABLY 

Four-mo nths-for-a-dollar  subscribers 
renew  their  orders  for 

THE  PHOTO  PLAY  WORLD 

because  they  find  this  high  class 
publication  indispensable  for  their 
library  every  month. 

If  you  are  not  a  regular  reader,  a 
dollar  will  bring  you  the  next  four 
numbers,  each  bigger  and  better 
than  ever.  When  your  subscription 
has  expired  you  11  want  the  Photo 
Play  World  regularly. 

The  yearly  subscription  is  $3.50— 
35  cents  on  newsstands. 

Sample  copy  on  request. 

THE  DOWNS  PUBLISHING  COMPANY 

Bulletin  Building  Philadelphia,  Pa. 


UC   DARY  TANK  It  goes  with  realYankee 
.O.DMD  I    i  Mnrv  Pep_by  its  own  power 

MADE  OF  METAL,  IN  CAMOUFLAGED  COLORS  OR  GRAY 

Most  remarkable 
Toy  ever  invented. 
By  drawing  the 
Tank  backward, 
either  with  the 
ihand  or  over  the 
I  floor  or  table  and 
then  placing  it 
down,  it  will 
crawl  along,  over- 
coming all  obsta- 
cles, in  the  same 
life-like  manner  as  the  larger  Tank  that  proved  so  deadly 
in  the  great  war.  What  makes  it  go  is  somewhat  of  a 
mystery,  for  there  is  no  mechanism  to  wind  up  as  is 
usually  understood  with  mechanical  toys,  yet  this  tank  will 
keep  plodding  along  ten  times  longer  than  the  ordinary 
run  of  toys.  It  will  perform  dozens  of  the  most  wonderful 
stunts;  it  will  go  backward  or  forward  at  will,  and  alto- 
gether will  give  you  more  fun  and  amusement  than  any 
other  toy  yet  brought  out.  2%  inches  long.  Each  packed 
in  colored  box.  Price  only  35  cents  prepaid,  three  for  One 
Dollar,  or  $3.00 'by  the  dozen,  postpaid  to  any  address 
in  the  world.  Johnson  Smith  &  Co.,  Dept.  E13,  3224  N 
Halsted  St.,  Chicago,  111.  

Telegraph  Pictures 

BY  ELECTRICITY 

Complete  sets  of  two  machines  of  this 
marvelous  equipment  at  ridiculousb 
low  prices.  Instructive,  mystifying 
and  useful.  This  picture  of  President 
Wilson  was  telegraphed  by  these  ma- 
chines. Will  transmit  pictures,  maps, 
drawings  and  hand  writing.  Picture 
telegraphing  is  the  coming  science 
Write  today. 

J.  LEISHMAN  CO..  Dept.T  Ojden,  Utah 


PARCHEESI 

Our  Grandparents  played 
Parcheesi.  Our  Parents  played 
Parcheesi.  Our  Children  want 
Parcheesi.  Sold  by  Depart- 
ment Stores,  Toy  and  Sta- 
tionery Stores. 

Manufactured  by 

SELCH0W  &  RIGHTER  CO,  N.  Y 


TRADE  r-iAWK 

PARCH EES , 
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PATENT 
(ADVICE 


Ho  Oeiriraslbaclri 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


Automatic  Release  Air  Valve. 

(350)    T.  A.  Ayes,  Ilion,  N.  Y.,  writes: 

Having  applied  for  a  patent  on  an  "Automatic 
Release  Air  Valve,"  am  writing  you  to  get  your 
opinion  as  to  its  merits,  aad  whether  you  think 
it  advisable  to  try  to  commercialize  it  or  not. 

The  idea  of  the  valve  is  to  release  the  remain- 
ing pressure  from  the  air  hose  after  the  valve 
has  been  closed,  and  do  it  automatically,  not 
leaving  it  to  the  trainman  to  do  it  or  not,  and 
by  the  use  of  such  a  valve  you  are  reducing  the 
chances  of  wrecks  and  accidents  by  doing  away 
with  the  cause  of  such  accidents. 

There  are  hundreds  of  accidents  (and  wrecks) 
caused  by  air  hoses  bursting  while  the  train  is 
in  motion,  and  in  every  case  it  can  be  traced  to 
a  weak  air  hose ;  and  what  caused  the  air  hose 
to  be  weak?  It  was  all  O.K.  when  it  was  put 
on  the  train,  because  the  railroads  will  not  have 
anything  but  the  best  in  air  hose,  knowing  the 
responsibility  resting  on  it.  Then  what  made  it 
burst?  One  thing,  and  only  one  thing,  and  that 
is  the  very  thing  my  valve  does  away  with, 
which  is :  pulling  the  hose  apart  when  an  un- 
coupling is  made,  while  the  pressure  is  still  in 
the  hose.  With  a  pressure  of  85  lbs.  it  takes 
quite  a  pull  to  part  two  hose,  and  the  pull  either 
bursts  them  at  once  or  it  strains  them  so  that 
the  jar  and  vibration  of  the  running  motion  of 
the  train  causes  them  to  burst,  with  a  conse- 
quent wreck,  with  loss  of  life  in  lots  of  cases. 

The  valve  used  at  the  present  time  is  the 
cause  of  it  all,  for  the  reason  that  it  will  not 
release  the  pressure  from  the  hose  when  turned, 
and  the  trainmen  will  not  run  the  risk  of  un- 
coupling the  hose  by  hand,  as  they  run  the 
chance  of  getting  hurt  every  time  they  do  so. 
So  in  either  case  my  valve  is  cutting  down  the 
chance  of  accidents  either  to  the  trainmen  or 
train. 

Another  incident :  A  week  or  so  ago,  at  Dun- 
kirk, N.  Y.,  a  train  ran  into  the  rear  of  another 
train  because  the  airbrakes  refused  to  function, 
for  the  reason  that  a  tramp  stealing  a  ride  on 
the  train  had  (accidentally  or  otherwise)  turned 
one  of  the  air  valves  (or  cocks),  so  that  when 
the  engineer  applied  the  brakes  they  only 
worked  on  the  engine  and  tender,  because  the 
line  was  cut  at  the  valve  turned  by  the  tramp. 
Now,  if  that  valve  had  been  one  of  mine,  the 
accident  would  never  have  occurred  from  that 
cause,  for  the  simple  reason  that  as  soon  as  the 
valve  had  been  turned  by  the  tramp  the  brakes 
would  have  been  set  either  on  the  train  or  on 
the  engine,  according  to  whichever  value  he 
turned. 

I  am  only  asking  you  as  to  what  you  think  of 
the  idea,  as  I  have  a  working  model  and  know 
it  will  do  everything  claimed  for  it,  and  will  cost 
but  very  little  more  than  the  present  valve. 

A.  If  our  correspondent's  release  air  valve 
works  in  the  way  he  claims,  he  certainly  should 
have  a  valuable  patent,  and  we  are  sure  that  the 
railroads  would  welcome  such  an  improvement 
on  their  airbrake  system,  which  improvement  is 
badly  needed.  We  would  advise  our  correspon- 
dent to  get  in  touch  with  a  patent  attorney. 

Automatic  Sign. 

(351)     Robert  N.  Rose,  Queens,  L.  I.,  has  this 
to  say  : 

I  would  like  to  ask  your  advice  concerning  a 
new  idea  of  mine  and  hope  to  see  the  answer  in  a 
near  issue  of  your  magazine. 

Perhaps  you  have  noticed  on  some  of  the  sub- 
way stations  electric  signs  which  announce  the 
destination  of  the!  trains  as  they  come  into  the 
station.  I  have  devised  an  automatic  way  of 
lighting  these  and  it  would  cost  but  a  small 
amount  to  make  them. 

About  a  foot  above  the  rails  from  the  beginning 
of  the  station  to  the  end  I  would  run  several 
copper  strips  a  few  inches  above  each  other.  On 
the  train  would  be  a  metal  wedge  fastened  to  a 
rod  which  runs  up  on  the  car,  and  say  the  lowest 
strip  was  to  operate  the  sign  reading  "This  train 
for  Van  Cortlandt  Park."  The  conductor  would 
then  move  the  rod  to  where  on  the  dial  it  said 
the  above  station  (or  to  some  other  station)  and 
when  the  train  would  come  into  the  station  the 
wedge  would  connect  the  circuit  and  the  sign 
would  lifht.    There  are  also  some  other  features, 


but  this  is  the  principle. 

A.  There  is  nothing  fundamentally  new  in  a 
device  of  this  kind,  and  there  have  been  ingenious 
patents  issued  along  similar  lines  before,  but 
somehow  or  other  traction  companies  have  never 
been  kindly  disposed  toward  such  devices. 


Cold  Air  Device. 

Irving  Simpson,  Brooklyn, 


N.  Y.,  ad- 


. (352) 
vises  us  : 

I  enclose  a  drawing  of  an  idea  which  occurred 
to  me  while  thinking  of  the  methods  of  cooling 
the  atmosphere  in  the  home  and  elsewhere  during 
the  hot  days  of  summer.  The  common  electric 
fan  does  not  cool  but  merely  "stirs  up"  the  air. 

It  is  a  well-known  fact  to  scientists  that  when  a 
current  of  electricity  is  passed  thru  a  bar  of 
Bismuth  and  a  bar  of  Antimony  and  both  bars 
touched  to  each  other,  the  temperature  at  the 
points  at  which  the  bars  touch  is  sufficiently  low 
to  freeze  water.  This  "cold"  generated  is  the 
principle  of  my  idea. 

A  sheet  of  Bismuth  and  a  sheet  of  Antimony 
(which  are  specially  prepared  so  that  they  are 
perforated  and  that  the  space  between  the  per- 
forations are  raised  to  points),  are  placed  in  a 
case  so  that  the  points  of  both  plates  touch.  The 
current  is  turned  on  and  a  fan  is  placed  in  back. 
The  current  of  air  coining  from  the  fan  passes 
out  thru  the  screen  into  the  surrounding  air. 

A.  The  idea  set  forth  by  our  correspondent  is 
certainly  worth  trying,  but  we  do  not  know  off- 
hand  what  success  it  will  have.  While  the  Peltier 
effect  is  well  known  and  has  been  described  at 
length  in  this  magazine,  very  little  is  known  as  to 
what  happens  when  a  plurality  of  contacts  are 
made  between  the  two  metals.  The  experiment  is 
surely  worth  while  trying.  We  think  a  patent  can 
be  obtained  on  this  device  should  it  work. 


Electric  Alarm  Clock. 

(353)  George  Daniels,  Hamilton,  Ontario, 
Canada,  writes  this  Department,  with  sketch,  pro- 
posing a  novel  and  simple  electric  ringing  at- 
tachment for  alarm  clocks,  and  asks  our  advice 
as  to  its  patent  aspects. 

A  Your  scheme  is  certainly  very  simple,  and 
should  work  satisfactorily  with  any  standard 
form  of  alarm  clock  on  the  market.  The  editor 
has  experimented  a  great  deal  with  electric  alarm 
clock  attachments,  and  has  often  considered  the 
commercial  possibilities  of  manufacturing  such  an 
attachment,  but  he  has  come  to  the  conclusion 
that  very  few  people  will  invest  in  one  of  these 
devices  unless  they  can  be  purchased  for  a  very 
small  sum — certainly  less  than  $1.50  or  $2.00,  the 
usual  price  for  the  simplest  electric  alarm  clock 
attachments  available. 


Don't  Lose  Your  Rights  I 

TlfitV.r"**    /liccliicinrr    VAiir    i  n  ui-nf  inn    +r.  'inu. 


Before  disclosing  your  invention  to  any- 
one send  for  blank  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
A  sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  ''Evidence  of  Con- 
ception" sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a  post 
card  will  do. 
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(Continued) 

However,  you  might  do  very  well  in  endeavor- 
ing to  obtain  a  paient  on  your  scheme,  and  to 
this  end  you  should  take  the  matter  up  with  a 
patent  attorney,  a  number  of  reliable  ones  ad- 
vertising in  these  columns.  As  soon  as  you 
place  the  drawing  and  specifications  of  this  de- 
vice in  the  hands  of  your  patent  attorney,  he  will 
immediately  make  a  search  of  the  patent  office 
records  to  ascertain  whether  or  not  there  are 
.my  conflicting  patents,  and  will  notify  you  one 
way  or  the  other. 

In  closing,  we  might  suggest  that  to  success- 
fully commercialize  this  electric  alarm  attachment, 
it  should  be  simplified  and  made  as  cheap  as 
possible,  utilizing  a  flashlight  battery  instead  of  a 
large  size  dry  cell,  and  also  using  as  cheap  a  bell 
as  is  available,  or  even  designing  a  very  simple 
and  cheaply  manufactured  bell  for  the  apparatus. 


Electric  Motor. 

(354)  J.  P.  Morgan,  Pliny,  W.  Va.,  writes  us, 
showing  a  sketch  of  a  simple  D.  C.  rotating  field 
motor,  as  he  calls  it,  and  wants  to  know  if  it  would 
be  worth  patenting.  It  employs  oppositely  dis- 
posed pairs  of  field  poles,  which  are  successively 
excited  so  as  to  drag  around  a  pivoted  iron  arma- 
ture. 

A.  The  scheme  you  show  with  the  motor  field 
composed  of  a  series  of  electro-magnets,  which 
are  excited  in  pairs  successively  by  direct  cur- 
rent in  order  to  drag  around  a  simple  iron  arma- 
ture having  no  windings  upon  it,  is  quite  old, 
indeed.  You  will  find  such  motors  of  several 
different  and  very  ingenious  types  described  in 
many  of  the  books  on  electric  toy  making.  In 
fact,  the  earliest  electric  motors,  dating  back 
35  to  40  years  or  more,  were  constructed  on  this 
simple,  yet  inefficient  principle. 

Unless  you  have  something  novel  in  mind  in 
regard  to  the  design  of  this  small  motor,  which 
you  do  not  disclose  in  your  description  of  the 
device,  we  do  not  believe  you  can  obtain  a  patent 
on  it.  However,  the  best  thing  to  do  is  to  take 
the  matter  up  with  a  reliable,  patent  attorney,  and 
we  can  recommend  any  of  those  advertising  in 
these  columns.  The  patent  attorney  will  make  a 
search  of  the  U.  S.  Patent  Office  Records  and 
ascertain  the  nearest  similar  patents  which  cover 
ideas  identical  to  or  closely  resembling  your  pro- 
posal. 


Simplified  Electric  Motors. 

(355)     C.  W.  Halligan,  Lewisburg,  Pa.,  writes 

as  follows: 

"I  should  like  your  advice  on  this  idea:  It 
consists  essentially  in  a  radically  different  design 
of  electric  motor,  and  would,  no  doubt,  find  its 
principal  application  in  toy  motors. 

"Referring  to  the  drawing,  Fig.  1  shows  an  end 
view  of  the  essential  parts.  A  single  magnetic 
coil  is  provided  with  a  hollow  core.  An  iron 
shield  surrounds  one-half  the  interior  of  this  space, 
as  shown.  The  shaft  is  at  the  center  of  the 
solenoid,  and  is  provided  with  a  cam  extending 
the  whole  length  of  the  shaft  and  shaped  as 
shown. 

"In  Fig.  2  the  brush  mechanism  is  shown. 
The  cam,  continued  beyond  the  end  of  the  sole- 
noid, provides  a  means  of  making  and  breaking 
the  circuit  at  the  correct  time. 

"In  operation,  if  the  solenoid  be  energized,  the 
cam  will  tend  to  assume  the  position  indicated 
by  the  dotted  lines  in  Fig.  1,  following  a  well- 
known  law  in  physics.  At  this  time  the  current 
is  broken  and  is  again  made  after  one-half  revo- 
lution by  the  brush  shown  in  Fig.  2.  In  this 
way  rotation  is  effected. 

"In  Fig.  3  an  alternative  construction  is  indi- 
cated. In  this  case  the  shield  is  omitted  and  the 
axis  of  rotation  is  eccentric  to  the  axis  of  the 
■solenoid.  The  principle  is  the  same:  The  iron 
will  tend  to  assume  a  position  such  that  the  dis- 
tribution of  magnetic  flux  is  symmetrical,  the 
same  as  in  the  magnetic  vane  type  of  volt  and 
ammeter.  A  suitable  flywheel  must  be  provided 
on  the  shaft  to  insure  an  even  rotation. 

"Please  advise  me  as  to  the  commercial  value 
of  the  idea  and  its  patentability  as  soon  as  con- 
venient." 

A.  As  you  suggest,  the  theory  of  the  opera- 
tion of  this  motor  is  correct,  and  undoubtedly 
it  will  develop  quite  an  appreciable  amount  of 
power  if  a  very  powerful  electro-magnet  coil  is 
used.  We  presume  you  have  done  some  experi- 
menting already  and  determined  just  what  pro- 
portions the  various  parts  need  to  have,  in  order 
to  work  most  efficiently  for  a  given  voltage  and 
amperage. 

We  do  not  remember  having  seen  anything  just 
like  this  in  the  form  of  an  electric  motor  for  toy 
purposes,  and  believe  that  you  can  obtain  a 
patent  on  it.  Its  simplicity  should  make  it  quite 
worth  while  for  commercial  development,  so  long 
as  the  design  is  confined  to  a  small  motor,  as,  of 
course,  a  large  motor  built  on  this  principle  would 
be  verv  wasteful  of  energy.  We  would  suggest 
that  you  put  this  in  the  hands  of  a  patent  attor- 
ney and  have  him  make  a  search  in  the  U.  S. 
Patent  Office  for  any  conflicting  patents.  He  will 
notifv  you  directly  whether  or  not  there  are  any 
such  patents  which  would  interfere  with  the  grant- 
ing of  a  clear  title  patent  for  you  on  this  in- 
vention. 
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(Continued  from  page  628) 


est  Service  to  extend  heliograph  communi- 
cation to  the  work  of  discovering  and  ex- 
tinguishing fires. 

It  is  pointed  out  by  Arthur  L,.  Dahl  that 
in  order  to  test  the  adaptability  of  the  heli- 
ograph to  the  lire  patrol  conditions  some 
experiments  were  tried  in  the  California 
National  Forest  in  the  northern  part  of 
California.  A  competent  instructor  was 
secured  and  seven  men  were  chosen  from 
among  the  rangers  to  learn  the  art  of  sig- 
naling. None  of  these  seven  men  had  any 
previous  knowledge  of  the  instrument,  but 
they  quickly  learned  the  technical  part  of 
their  work  and  became  proficient  operators 
in  a  very  short  time.  When  the  experi- 
ments were  begun  the  only  apparatus  avail- 
able was  the  standard  heliograph  instru- 
ment used  by  the  Signal  Corps  of  the  Army. 

There  are  a  number  of  these  instruments 
used  by  the  forest  men.  The  instrument 
consists  of  two  four-inch  square  mirrors 
and  adjustable  frames,  a  mirror  bar,  a 
sighting  rod,  a  shutter  and  two  hardwood 
tripods,  to  the  top  of  which  the  whole  outfit 
is  attached.  The  equipment  is  rather  bulky 
and  weighs  approximately  twenty  pounds. 
The  principle  of  the  heliograph  is  the  re- 
flection of  the  sun's  rays  steadily  in  a  given 
direction,  provision  being  made  for  alter- 
nately exposing  and  obscuring  the  mirror 
so  as  to  transmit  a  series  of  long  and  short 
flashes,  'this  device  is  set  up  at  a  point 
from  which  can  be  seen  the  station  to  be 
signaled.  By  means  of  the  sighting  rod 
and  the  tangent  screws  the  instrument  is 
sighted  on  the  receiving  station.  The  mir- 
ror is  then  so  adjusted  that  the  reflected 
ray  is  projected  directly  toward  the  station. 
The  circle  of  illumination  created  by  the 
mirror  has  a  diameter  which  increases  ap- 
proximately fifty  feet  for  every  mile  of  dis- 
tance from  the  mirror.  For  example:  If 
the  receiving  station  is  six  miles  distant,  the 
space  at  that  spot  within  which  the  flash 
can  be  seen  would  be  300  feet  wide.  As  the 
shutter  is  placed  directly  in  the  path  of  the 
reflected  rays,  flashes  are  transmitted  by 
opening  and  closing  the  shutter.  The  actual 
manipulation  is  very  similar  to  that  used 
in  telegraphing.  The  best  code  for  helio- 
graph communication  is  the  Myer  code, 
used  as  a  standard  by  the  Signal  Corps. 

It  is  stated  that  in  some  cases  the  Morse 
code  has  been  used  for  this  purpose,  but 
since  it  was  created  primarily  for  audible 
signaling  rather  than  visible  signaling,  it 
is  not  adapted  for  heliograph  work.  The 
Morse  alphabet  is  based  on  a  combination 
of  ones  and  twos.  For  instance,  the  letter 
A  is  represented  by  22,  the  letter  L  by  221, 
and  the  letter  P  by  1211.  The  one  in  the 
Myer  code  is  represented  by  a  short  flash. 
This  means  holding  the  shutter  open  for 
about  one-half  second.  The  two  is  repre- 
sented by  two  shorter  flashes  in  quick  suc- 
cession. Spaces  between  words  are  repre- 
sented by  a  long  flash  of  about  two  sec- 
onds. It  is  of  the  utmost  importance  that 
uniformity  in  the  mechanical  movement  of 
the  shutter  be  cultivated,  as  lack  of  rhythm 
in  the  signals  of  the  sender  entails  unnec- 
essary concentration  on  the  part  of  the 
receiver. 

It  is  maintained  that  it  is  easier  to  send 
than  to  receive  messages,  and  one  of  the 
difficulties  to  be  overcome  by  the  forest 
rangers  was  to  secure  perfect  team  work 
between  the  men,  as  the  men  at  first  sent 
their  messages  too  fast  to  enable  the  "re- 
ceiver" to  decipher  them.  When  the  men 
had  been  taught  the  code,  and  were  able  to 
send  messages,  a  definite  system  was  laid 
out  for  the  forest.  There  were  within  the 
experimental  area  two  prominent  peaks  al- 
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FOR  AUTO  AND  TRACTOR  EXPERTS 


Learn   at   the  School 

That    Is  Thorough 

You  and  every  man  or 
boy  who  is  interested  in 
automobiles,  trucks  and 
tractors  can  positively  learn 
to  be  a  motor  expert  at  The 
Milwaukee  Motor  School. 
Why?  Because  this  school 
is  so  thorough — the  instruc- 
tion is  so  simple  and  clear 
that  anyone  who  wants  to 
can  learn  this  profitable 
trade  here.  For  over  eight 
years  this  big  school  has 
been  successfully  teaching 
boys,  men  and  young  men 
to  be  motor  experts  aid  to- 
day our  efficient  instructors 
rannot  be  excelled  for  their 
ability  to  teach  you  any- 
thing you  should  know  to 
earn  big  money  as  a  motor- 
mechanic,  chauffeur,  garage 
owner,  auto  salesman,  re- 
pair man  or  factory  worker. 

AN  UNUSUAL  SCHOOL 

Men  who  have  attended 
other  schools  come  here  to 
complete  their  training. 
Some  of  our  graduates  are 
employed  by  other  schools 
as  instructors.  We  make 
you  an  expert.  We  assure 
your  success. 


FREE  TOOLS    special  offer 


Everyone  who  enrolls  now 
will  receive  a  new  kit  of 
29  tools  without  any  charge 
whatever.  These  are  not 
loaned  but.  arc  act- tally 
you  rs  to  take  home  w  i  th 
you  when  you  leave  the 
school.  There  are  no 
strings  tied  to  this  offer. 
This  fine  set  of  tools  and 
kit  bag  are  worth  fully 
$17.50. 

Low    Tuition   if  You 

Write  Today 

Send   for   our  new- 
book  entitled  "Making  You 
Master    of     the  Auto. 
Jvearn  how  we  teach  all 
the    everyday  problem 
concerning  automobile 
and  tractor  engines 
ignition,  starting  and 
lighting  systems 
magnetos,  carbu- 
retors, etc. 


1 


SEND  FOR  K|/\1A# 

OUR  FREE  WvlW 
BOOK  AND  SPECIAL  OFFER 

MILWAUKEE  MOTOR  SCHOOL 

Dept.  1158         555  Downer  Street,  Milwaukee,  Wis. 


Mail  the 
coupon 
today 


Milwaukee 
Motor 
School 
Dept.  1 158. 
555  Downer  St., 
Milwaukee.  Wis. 


Please  send  nie  your 
free  book  and  In!]  i  ar- 
Hctilars  of  your  1  ice  Tool 
Kit  offer. 


Name 
Address 
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THE  BEST 

Yes,  the  best  and  only  the  best  is 
cheapest  in  the  end.  Then  why  not 
apply  this  rule  when  taking  a  course 
in  wireless?  Our  correspondence 
course  is  simple,  easy  to  master,  up 
to  date  and  consists  of  15  lesson 
books  prepared  by  our  expert  theory 
instructors.  All  practice  and  trans- 
mitting apparatus  for  mastering  the 
code  is  furnished  free. 

We  Operate  the  One  Big 

radio  school  of  the  world,  and  this 
correspondence  course  is  an  exten- 
sion of  our  activities,  a  Post  Gradu- 
ate Course  in  our  Washington  School 
being  given  you  free,  if  you  desire. 
You  see  we  are  not  A  RADIO 
SCHOOL,  but  actually  and  absolute- 
ly THE  RADIO  SCHOOL— the  top 
one,  the  biggest  one — the  one  that 
HAS  BEEN  and  IS  turning  out  the 
WINNERS  every  week.  You  can't 
compare  its  with  any  other  school, 
because  we  are  head  and  shoulders 
above  all — the  very  top.  You  get 
the  idea?  You  can't  get  a  better  or 
higher  course,  we  are  the  final — the 
finish.  Act  now.  Get  a  grip  on 
yourself — take  the  big  important  step. 
Settle  your  career  today.  Our  new 
catalogue,  just  out  of  press,  will  tell 
you  how.    Send  for  it. 

SERVICE  RADIO  SCHOOL 


Dept.  E,  900-2  Pa.  Are. 


Washington,  D.  C 


CARNOTITE 


(Radium  Mineral.)  The  American  Pitchblende  found  in  Colorado, 
from  which  Radium  is  extracted. 

A  generous  piece,  enough  to  conduct  experiments,  such  as  affecting 
photographic  plates  thru  opaque  material  (similar  to  X-Ray  pictures), 
first  made  by  Sir  W.  Crookes  and  Mme.  Curie,  is  furnished  in  neat, 
wooden  box.  URANIUM  ORE  {Radio-Active) 

Containing  about  35%  of  pure  Uranium;  also  Radium  and  Vanadium. 
One  of  the  most  rare  and  interesting  minerals.  Twenty  milligrams  are 
furnished  in  glass  vial  protected  by  lead  cover. 

One  box  of  Camotitc  and  one  vial  of  Uranium  Ore  as  described  above 


50c  sent  prepaid. 

FORMULAS 

Luminous  Paint — Silver  Plating  Powder — Liquid  Court 
Plaster — Soap  Bubble  Liquid — Straw  Hat  Bleach — 
Collapsible    Tube     Tooth  Paste — Resllverlng  Mirror 


Liquid— Polish  for  Tan  Shoes — Dressing  for  Tan 
Shoes— Paint  to  make  Oil  Cloth. 

These  Ten  Recipes  In  sealed  envelope  for  50c. 
Sent  prepaid. 

233  Fulton  Street 


Sidney  Specialty  Co.,  NewYo^cYty 


ready  equipt  for  fire  lookout  work. 

It  is  noted  by  Mr.  Dahl  that  both  peaks 
were  connected  by  telephone  with  the  For- 
est Supervisor's  office  and  with  the  nearby 
rangers'  cabin.  In  addition  to  these  two 
principal  peaks,  there  were  five  smaller 
ones,  also  connected  by  telephone.  The 
first  two  points  were  made  the  central 
stations,  and  two  of  the  best  men  were 
stationed  there.  The  other  five  points  were 
designated  as  substations.  These  substa- 
tions reported  to  the  nearest  central  station, 
and  since  each  forest  officer  was  furnished 
with  all  locating  instruments  it  was  merely 
necessary  for  the  substation  to  report  the 
degree  angle  of  the  fire  from  its  point  and 
add  a  short  statement  of  local  description. 

A  typical  heliograph  message  would 
read :  "Smoke  bears  26  about  seven  miles 
on  Rattlesnake  Creek,  near  Bloody  Rock. 
Just  started.  Burning  in  bush."  If  the 
same  fire  was  discovered  by  several  oper- 
ators each  would  send  a  report,  and  by 
plotting  the  angle  lines  given  in  these  re- 
ports would  give  the  location  of  the  fire, 
which  would  be  at  the  point  of  intersection 
of  those  angles.  The  average  speed  at- 
tained by  the  operators  was  four  words  a 
minute.  It  will  be  noted  that  as  the  aver- 
age message  need  not  exceed  twenty  words, 
that  after  discovering  a  fire  a  good  helio- 
graph man  can  notify  headquarters  within 
five  minutes,  whereas  under  the  old  condi- 
tions he  would  have  to  ride  for  an  hour 
to  reach  the  nearest  telephone.  The  range 
over  which  heliograph  signaling  may  be 
effected  on  favorable  atmospheric  condi- 
tions is  almost  unlimited.  By  actual  test 
it  was  found  that  perfectly  visible  messages 
could  be  flashed  for  a  distance  of  45  miles 
and  read  without  the  a'd  of  a  field  glass. 

It  is  held  that  the  only  serious  drawback 
to  the  use  of  the  instrument  is  that  on  a 
cloudy  day  it  is  useless.  When  it  had  been 
determined  that  the  heliograph  was  valua- 
ble to  the  forest  officers,  the  next  step  was 
to  secure  a  more  portable  and  less  awk- 
ward outfit.  After  much  experimenting 
the  ideal  instrument  for  the  use  of  the 
forest  men  was  designed.  The  instrument 
proper  is  made  of  aluminum  alloy  with 
certain  parts  of  broi.ze.  It  fits  into  a  small 
leather  case  approximately  the  size  and 
shape  of  a  3A  kodak  case,  which  very  con- 
veniently fits  into  the  saddle  bags  on  the 
horn  of  a  patrolman's  saddle.  Instead  of 
two  heavy  tripods,  as  in  the  case  of  the 
Army  instrument,  the  new  Forest  Service 
instrument  fits  entirely  on  the  head  of 
one  small  tripod  about  20  inches  long  2 
inches  in  diameter. 

The  entire  equipment,  including  tripod 
and  instrument,  weighs  about  one-fifth  of 
the  standard  instrument,  and  in  bulk  it 
bears  the  same  relation.  It  was  also  found 
that  by  reducing  t  e  size  of  the  mirror 
from  \y2  inches  square  to  3  inches  square 
no  appreciable  difference  was  made  in  the 
brilliancy  of  the  flash.  This  afforded  the 
opportunity  of  reducing  the  size  of  the 
whole  instrument  accordingly.  As  fast  as 
the  rangers  on  the  different  California  for- 
ests can  be  taught  to  use  the  heliograph, 
they  will  be  furnished  with  the  new  instru- 
ments, and  on  their  rides  through  the 
mountains,  i  a  fire  is  discovered,  they  need 
only  proceed  to  the  highest  available  point 
and  flash  their  signal  to  the  proper  points 
where  the  "fire  fighters"  are  notified  their 
services  are  required. 


Chicago  has  more  telephones  than  all 
France,  and  a  single  office  building  in  New 
York  contains  more  than  there  are  in  the 
whole  of  Greece. 


Siam's  telephone  service  is  owned  and 
operated  by  the  government,  and  Bangkok, 
the  capital,  is  the  only  city  with  an  ex- 
change. 
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THE  HEART  OF  THE  WIRELESS 

An  A  mateur  Station 
Without  a  Vacuum  Tube 
is  Years  Behind  the  Times 

MARCONI  V.T. 


Under  agreements  recently  effected  the  Marconi  V.  T.  is  the 
only  vacuum  tube,  or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  experimenters. 

The   approximate  operating   life   of   the  MARCONI 
V.  T.  is  1,500  hours. 


Fleming  Pat.  No.  8036&4 
De  Forest  Pat.  Nos.  841387-879532 


Class  I. — Designed  for  use  as  a  detector;  operates 
with  plate  potential  of  20  to  60  volts. 

Class  II. — Designed  for  use  as  an  amplifier;  plate 
potentials  from  60  to  1  1  0  volts  may  be  applied. 

Tubes  in  either  class  may  be  used  for  detection  or 
amplification,  but  those  of  Class  I  are  best  as  detectors, 
and  Class  II  tubes  are  superior  as  amplifiers. 


Standardized  Socket  $1.50  additional 


The  Marconi  Resistance,  connected  in  the  circuit 
between  the  grid  and  the  filament  of  the  Marconi 
V.  T.,  is  made  in  the  following  standard  sizes: 

Y2  megohm,  1  megohm,  2  megohms,  4  megohms, 
6  megohms. 

Resistances  of  any  special  fractional  values  up  to  6 
Standard  Resistance,  Complete  $1.00        megohms  can  be  supplied. 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 


MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 


235  BROADWAY, 
NEW  YORK 


RETAIL  OFFICE  AND  EXHIBITION  ROOMS— 25  ELM  STREET,  NEW  YORK 
Sole  Distributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 


Schofield  Bldg.,  Cleveland,  Ohio 
American  Bldg.,  Baltimore,  Md. 


BRANCH  OFFICES: 

Insurance  Exch.  Bldg.,  San  Francisco,  Cal. 
136  Federal  St.,  Boston,  Mass. 


301  Commercial  Bank  Annex,  New  Orleans,  La 
109  South  2nd  St.,  Philadelphia,  Pa. 
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DE  FOREST 

elephone 


The  Newest  Development  in  the  Radio  Field 


A  Wi  reless  Telephone  that  plugs  into  a  lamp  socket.  A  genuine 
DE  FOREST  UNDAMPED  WAVE  RADIOPHONE  (and  tele- 
graph) OPERATING  DIRECT  FROM  YOUR  60  CYCLE,  110 
VOLT  HOUSE  CURRENT.  NO  MOTOR-GENERATOR  RE- 
QUIRED.   JUST  PLUG  IN  AND  TALK— SIMPLICITY  ITSELF. 

A  greater  invention  than  wireless  telegraphy.  Absolutely  silent 
in  operation.  Trouble-proof,  fool-proof  and  only  one  adjustment 
required,  after  which  the  instrument  "stays  right."  Couldn't  pos- 
sibly be  simpler  to  operate.  Practically  simultaneous  transmission 
and  reception  by  means  of  electrically  operated  relay  transfer 
switch.  Marvellous,  snappy,  clear  speech.  Voice  quality  superior 
to  that  over  a  wire.  Absolutely  stable  in  operation.  Utmost  selec- 
tivity.    No  decrement.     The  panel  is  divided  into  three  divisions  rectifier, 

filter  and  oscillator.  The  rectifier  employs  two  bulbs,  thus  taking  advantage 
of  both  halves  of  the  cycle.  The  filter  of  inductances  and  capacities  smooths 
out  the  ripple,  freeing  the  speech  from  distortion.  The  oscillator  of  four 
tubes  comprises  a  new  circuit  of  high  efficiency  both  in  power,  output  and 
modulation. 

Tested   f  Telegraph    50  to  75  miles  Depending  upon  aerial 
Range;  \  Telephone  10  to  20   miles  height  and  terrain. 

Our  actual  experience  with  this  set  indicates  that  these  ranges  can  be  greatly 
exceeded. 


Price  Complete 
Including  Bulbs 
$200. 

You  will  eventually  use  this  type  of  transmitter, 
now  recognized  as  the  most  efficient  of  all  low- 
power  systems.  Investigate  this  new  De  Forest 
nroduction  now.  Order  immediately  to  insure  early 
delivery;  either  thru  your  regular  dealer  or  direct 
from  us. 


DE  FOREST  RADIO  TELEPHONE  &  TELEGRAPH  COMPANY 

Inventors  and  Manufacturers  of  Amateur  and  Commercial  Radio  Apparatus 
1415  SEDGWICK  AVENUE,  NEW  YORK  CITY 


RIMENTERS!  Get  a  SKINDERVIKEN 


Transmitter 
Button 


diafram. 
with  the 
6Crewed  U 


together  again   the   telephone  is  ready 


readers  will  be  particularly  interested 
the  different  experiments  that  can  be  performed  with  the  Skinder- 
viken Button.  Fig.  1  shows  the  Skinderviken  button  attached  to  the 
back  of  an  Ingersol  watch  case.  When  speaking  towards  the  inside  of 
the  case,  it  will  be  found  that  the  voice  is  reproduced  clearly  and 
loudly.  Fi?.  2  shows  another  interesting  stunt.  By  attaching  the  button 
to  a  tin  diafram  about  the  size  of  half  a  dollar,  and  by  holding  the 
iliafrnm  at  the  side  of  the  throat,  as  shown,  speech  can  be  trans- 
mitted with  surprising  clarity.  Fig.  3  illustrates  the  same  arrange- 
__    runt  placed  on  the 


THE  SKINDERVIKEN  TRANSMITTER 
BUTTON  presents  the  latest  advance 
in  microphones  and  marks  a  revolu- 
tion in  transmitter  construction.  It  work; 
on  an  entirely  new  principle,  >akcs  up 
practically  no  room,  and  marks  the  end  of 
all  telephone  transmitter  troubles. 

The  SKINDERVIKEN  TRANSMITTER 
BUTTON  can  be  placed  in  any  position  and 
it  will  talk  loudly  and  distinctly  and  is  at 
the  same  time  extraordinarily  sensitive. 
It  was  primarily  designed  to  replace  the 
old  damaged  or  hnrnt  out  transmitter. 
Simply  unscrew  and  remove  the  telephone 
transmitter  front,  disconnect  the  two  inside 
wires,  unscrew  and  remove  the  bridge  and 
the  old  electrode.     There  remains  only  the 


These  wires  are  then  connected 
Skinderviken  button,  the  latter 
the  diafram,   and  after  screw- 


Fig.  7 


Fig.  8 


Electrical  Specialty  Co. 

Dent    S    128  So.   Eleventh  St. 
Philadelphia,  P;. 
Gentleme-: 

Enclosed  please  find  $   for  which  send  imme- 
diate!-, pre:).-::  I              Skinderviken  Transmitter  Button. 


Name 


City 


chest 

as  shown.  In  this  posi- 
tion the  transmitter 
will  talk  clearly  and  loud- 
ly. Fig.  4  shows  an  ar- 
rangement whereby  the 
fikindcrviken  button  is  at- 
tached cn  a  thin  wood 
|ioard  at  the  preacher's 
oulpit.    His  voice  is  clear- 


ly transmitted  so  that  people  hard  of  hearing  can  readily  hear  the  sermon. 
Fig.  5  shows  an  interesting  stunt,  whereby  a  hole  is  drilled  in  the 
side  of  a  thin  glass  water-tumbler;  the  sides  of  the  glass  thus  acting 
as  a  diafram,  the  voice  is  clearly  transmitted.  Fig.  6  shows  a  simple 
match  box  Detectophone.  The  Skinderviken  button  is  concealed  inside 
of  a  box,  only  the  small  brass  nut  showing  on  the  outside.  This  cat: 
be  camouflaged  as  well.  This  device  talks  well.  Fig.  7  shows  how  to 
transmit  phonograph  music  at  a  distance  merely  by  drilling  a  small 
hole  in  the  phonograph  arm  and  attaching  the  Skinderviken  button; 
a  very  favorite  experiment  with  all  experimenters.  Fig  ■  8.  shows  how 
a  very  sensitive  Petectophone  can  be  made  by  placing  one  of  the 
the  center  of 

ORDER    TO  -DAY 


button; 

a  lithographed  cardboard 
picture,  so  that  only  the 
small  brass  nut  shows. 
The  large  surface  cf  the 
picture  acts  as  a  big  oia- 
fram,  and  the  voice 's  well 
reproduced. 


I  m  mediate  Shipments 

Electrical    Specialty  Co. 

Dept.  S,  128  So.  Eleventh  St. 
PHILADELPHIA,  PA. 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance 
U.  S.  Navy  and  U.  S.  Army  Standard 

THE  Radio  Offi- 
cers of  the  NC 
Planes,  after  test- 
ing all  other 
buzzers,  de- 
cided to  use 
the  "Mesco" 
on  their  ra- 
dio equip- 
ment. The 
R  -  31  was 
equipped  with  two  Mesco  Radio  Buz- 
zers. 

Why?  Because  of  its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  un- 
affected by  extreme  variations  in 
weatber  conditions;  exposed  wires 
eliminated. 

Sparking  is  almost  entirely  elimi- 
nated, so  that  the  energy  lost  in  light 
and  heat  in  the  operation  of  other  buz- 
zers is  here  conserved  and  radiated  in 
the  form  of  oscillating  energy. 

Th's  buzzer  maintains  a  constant  note  and  is 
recommended  as  an  exciter  for  checking  wave- 
meters  where  pure  note  and  ample  energy  are 
required. 

List  No.  55,  Mesco  Radio  Buzzer 
Price  $2.05 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Buttery,  and  four 
feet  of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly 
finished  wood  base,  and  three  nickel  plated  bind- 
ing posts  are  so  connected  that  the  set  may  be 
used  for  five  different  purposes. 
List  No.  Price 
342     Telegraph  Practice  Set,  with  Battery 

and  cord  $3.24 

Weighs  4  lbs.  packed. 

Price  does  not  include  postage. 

MFCPA  Combination  Tr-ieV--!  (->r  Learning  the  Mo 
IfltOVVl      and  Continental  Visual  and  Audible  Codes 


This  outfit  is  the  only  reliauie  instrument  ■which 
will  enable  students  to  become  proficient  opera- 
tors in  the  U.  S.  Naval  Service,  because  it  is 
equipped  with  a  buzzer  and  miniature  lamp  en- 
abling the  user  to  master  both  the  visual  and 
mdible  signals  quickly. 
List  No.  52 — Practice  Set  with  Red  Seal  Bat- 
tery  and   Cord  $4.05 

Weighs  4  lbs.  packed.  Price  does  not  include 
postage. 

We  carry  a  Large  and  Complete  Line  of  Stand- 
ard Wireless  Material  Recognized  by  Experts  as 
such  with  Competent  Experienced  Wireless  At- 
tendants  in  Charge 

SenJ  for  th;  New  Edit!  n  of  Our  Catalog  W28 

It  is  pocket  size,  contains  264  pages,  with  over 
1.000  illustrations,  and  describes  in  plain,  clear 
language  all  about  Bells,  Push  Buttons,  Bat- 
teries, Telephone  and  Wireless  Telegraph  Mate- 
rial, Electric  Toys,  Burglar  and  Fire  Alarm  Con- 
trivances, Electric  Call  Bel's,  Electric  Alarm 
Clocks.  Medical  Batteries,  Motor  Boat  Horns, 
Electrically  Heated  Anparatus.  Battery  Connec- 
tors, Switches,  Battery  Gauges,  Wireless  Tele- 
graph Instruments,  Ignition  Supplies,  etc. 

Manhattan  Electrical  Supply  Co.,  Inc. 

17  Park  Place,  New  York.  N.Y. 

CHICAGO  ST.  LOUIS 

114  S.  Wp'U  St.  1106  P>no  St. 

SAN  FRANCISCO  OFFICE:  604  Mission  St. 


(Continued  from  page  66i) 

Wire. — Seven  strands  of  No.  14  B.  &  S. 
phosphor  bronze  wire,  covered  with  40  per 
cent  Para  rubber,  to  a  total  outside  diam- 
eter of  V/. 

Supports. — Two  substantial  masts,  trian- 
gular or  oval  in  cross-section,  3  feet  high 
with  insulators  at  the  top,  erected  at  either 
end  of  the  boat  and  braced  to  withstand 
considerable  strain. 

Stanchions. — Two  stanchions  insulated  at 
the  top  placed  high  enough  to  support  the 
wire  at  least  1  foot  above  the  bridge. 

Radio  Insulators. — An  extra  radio  insu- 
lator similar  to  the  one  already  installed, 
placed  in  the  space  now  occupied  b_\  the 
antenna  mast  (or  in  any  convenient  place 
at  least  .1  feet  away  from  the  other  insu- 
lator), and  extended  vertically  thru  the 
hull. 

Water-light  Sleeves. —  (To  prevent  the 
sea  water  from  working  up  under  the  in- 
sulation on  wire. )  LSrass  stock  3"  lon^ 
bored  to  outside  dimensions  of  insulated 
wire  for  2-Vj"  and  drilled  dimensions  of 
hare  wire  for  )<\" .  The  wire  is  stript  of 
insulation  for  a  few  inches  and  is  slipt  thru 
i  lie  sleeve,  the  insulated  portion  being 
smeared  with  white  lead  and  the  stript 
portion  being  soldered  to  the  brass. 

Grounded  Connections. — Lugs  on  end  of 
wire  grounded  to  hull  by  bolts. 

Lead-in  Joints. — Junction  of  insulated 
wire  and  radio  conductor  is  made  water- 
tight by  marine  glue  poured  in  a  cylindrical 
mold. 

Wire  -  tightening  Device.  —  (a)  Turn- 
buckles  may  be  placed  at  the  end  of  each 
wire  next  to  ground  connections:  or  (b)  in 
order  to  take  up  slack  on  both  wires  equally 
it  is  preferable  if  construction  of  boat  per- 
mits to  place  one  insulated  turnbuckle  be- 
tween stanchions  on  bridge. 

Receiving  Apparatus. — Tuner  capable  of 
receiving  wave  lengths  of  300  to  16,000 
meters,  and  oscillation  audion  detector  and 
three-stage  resistance  type  amplifier  of 
French  design.  (The  Navy  standard  audion 
control  box  type  SE  1,000  two-step  ampli- 
fier cannot  be  used  unless  placed  in  a  noise- 
proof and   inductive-proof  compartment.) 

Transmission  Apparatus.  —  Regular 
quenched  spark  set,  preferably  the  1  KW. 
size.  Terminals  of  loop  antenna  are  con- 
nected to  the  antenna  and  ground  connec- 
tions, respectively,  with  a  .0005  microfarad 
condenser  in  series  with  the  loop.  The 
ground  connection  on  the  set  being  re- 
moved. 


(Continued  from  page  662) 
were  captured  during  the  war,  of  course, 
and  we  may  presume  from  those  captured, 
that  the  bulbs  used  in  practically  all  the 
Teutonic  radio  stations  were  similar  or 
nearly  so,  and  that  if  the  German  experts 
had  devised  any  wonderful  new  bulb,  that 
they  would  have  put  these  bulbs  into  their 
field  sets,  by  the  very  nature  of. the  war- 
time conditions,  and  particularly  those  used 
in  the  large  base  radio  stations,  several  of 
which  were  captured  during  the  latter 
months  of  the  war.  In  a  test  with  these 
bulbs  as  compared  with  the  French  vacuum 
bulbs  and  the  American  types,  such  as  the 
De  Forest  and  Western  Electric  amplifiers, 
the  German  bulbs  showed  up  as  good,  but 
not  better,  under  careful  te?ts  which  were 
carried  out  in  conformity  with  U.  S.  naval 
specifications  for  the  device.  A  radio  en- 
gineer of  the  U.  S.  Navy  Department  re- 
cently informed  us  to  this  effect,  and  we 
also  heard  the  same  opinion  voiced  by  offi- 
cers of  the  French  and  British  Armies,  who 
had  the  opportunity  of  carefully  testing  a 


The  World's 
most  wonderful 
Typewriter  — 

Here's  a  polyglot  machine  that 
writes  a!l  languages  from  Eskimo 
Ind  ian  to  Kata  Kana  Japanese 
and  over  365  different  type-sets. 
The  type  is  instantly  interchange- 
able— two  different  languages  or 
type  sets  are  always  on  the  ma- 
chine. You  just  turn  the  knob — 
to  change  language  or  type. 

^    Hammond  ^ 


^tirTiPIiE^ 


"MANY  TYPEWRITERS  IN  ONE" 

Sounds  like  an  Arabian  Knights 
story  but  the  machine  itself  is  very 
practical,  very  real.  It  is  the 
typewriter  President  Wilson  uses 
personally  — -  the  typewriter  he 
took  with  him  when  he  visited 
King  George.  It's  the  typewriter 
King  George's  mother,  Queen 
Alexandra,  and  many  other 
Queens  and  Kings  use. 

The  Multiplex  has  revolution- 
ized typewriting — has  changed  it 
from  monotonous  commercial 
work  to  the  beauty  of  fine  print- 
ing and  engraving. 

No  Other  Typewriter  Can  Do  This: 

MULTIPLEX  HAMMOND'S 

Many  styles,  many  languages 
Two  types  or  languages  always  In  themachtnei 

$u<yt  [Wwv  t&e-  KVucvO-  -to-  c^vorva/5- 

Write  for  booklet  showing  the  many 
languages  and  type  sets  of  the  Multi- 
plex— there's  a  type  for  every  profes- 
sion, every  business,  every  science,  in- 
cludingtechnical 
signs  and  sym- 
bols and  chem- 
ical keyboard. 


Hammond  Typewriter  Co..  589  East  GOfJi  S:.,  New  York 
Gentlemen — Please  send  your  Free  Book  and 
pamphlet,  "The  President  and  His  Typewriter." 

Name  

Address  

Occupai  '/..n  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when 
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AMPLIFY  your  RADIO  SIGNALS 


With  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  radio  sig- 
nals to  such  an  intensity  that  he  can  hear  the 
signals  about  his  station  without  the  need  of 
the  telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone 
he  is  able  to  hear  the  messages  many  feet 
away  from  the  instrument. 

The  super  -  sensitive  DETECTAGRAPII- 
TRANSMITTER  herewith  shown  is  two  and 
three-eighths  inches  in  diameter,  five-eighths  of 
an  inch  thick  and  weighs 
less  than  three  ounces.  It 
is  the  most  sensitive 
sound  detecting  device 
ever  brought  before  the 
public. 

The  manner  in  which 


the  amplifying  process  is  attained  is  by  attach- 
ing with  tape  the  DETECTAGRAPH-TRANS- 
MITTER  to  the  regular  wireless  receiver. 

Not  only  is  this  instrument  applicable  for 
amplifying  radio  signals,  but  it  can  be  used 
with  equal  satisfaction  for  magnifying  other 
sounds.  Phonograph  music  can  be  transmitted 
from  one  place  to  another  by  means  of  this  in- 
strument, and  those  who  are  afflicted  with  deaf- 
ness will  find  enormous  benefit  by  using  this 
transmitter.  It  is  the  greatest  device  for  build- 
ing your  own  loud  talking 
telephone,  detectagraph 
and  other  devices.  Can 
be  used  for  any  purpose 
where  a  sensitive  detect- 
ing instrument  is  re- 
quired. 


Our  Super-Sensitive  De- 
tectagraph Transmitter. 
Price,   $7.00  Complete; 


Our  Special  No.  25  Loud 
Talking  Receiver.  Price, 
$4.00  Complete 


Model  "B" 
Horn.  with 
Loud  Talking 
Receiver,  Cord 
Plugs  and 
Desk  Stand 
Base.  Price, 
$12.00  Com- 
plete 


The  Detectagraph 
Junior  Deaf-Phone 
$15 

Equal  to  any  $35  in- 
strument made.  Out- 
fit consists  of  Super- 
Sensitive  Transmitter 
with  cord  connector; 
Super-Sensitive  Ear 
Piece  with  small 
black  cord ;  Black 
Single  Headband : 
Black  Case  and  Two 
Batteries. 


Detectagraph  Rheostat, 
especially  made  for  am- 
plifying  circuits.  Price, 
$2.00  Complete 


Model  "C"  Horn, 
with  loud  talking 
Receiver,  Cord  Plugs 
and  Wall  Base. 
Price,  $12.00  Com- 
plete 


Super-Sensitive  No. 
40  Receivers  to  be 
used  In  connection 
with  Detectagraph- 
l  ransmltters,    $  1 0.00 


Order  direct  from  ad. 
Or  write  for  free  descriptive  circular. 

BOISSONNAULT  COMPANY 


26  CORTLANDT  STREET 


NEW  YORK  CITY 


Makers  of  Super-Sensitive  Microphone  Devices 


Detectagraph  $15 

This  detecting  instru- 
ment of  marvelous 
sensitivity  can  be 
used  for  detecting 
secret  conversations. 
Outfit  consists  of 
Sensitive  Transmit- 
ter. 25-ft.  B  1  a  o  k 
Cord,  B  e  c  e  i  v  e  r  , 
Headband,  Case  and 
Battery. 


Read  All  Signals 

That  Reach  Your  Station 

With  the  ordinary  receiver  many  signals  never  become  audible.  Those  stations 
you've  wanted  to  hear  can  now  be  brought  in  with  surprising  intensity  if  you 
connect  into  circuit  a 


Type  RORB,  Price  $45 


Two-Stage  Audio-Frequency  Amplifier 

This  Amplifier  is  designed  to  eliminate  howling  due  to 
resonant  feed-backs,  without  impairing  its  amplifying  effi- 
ciency. The  cover  is  hinged,  affording  accessibility  to  all 
parts.  The  sockets  accommodate  the  standard  four-prong 
tube  and  perfect  contact  is  secured  through  strong  phosphor- 
bronze  springs. 

The  wiring  and  mechanical  construction  are  characteristic 
of  Grebe  workmanship.  Better  be  sure  your  Amplifier  is  a 
Grebe. 

Write    for    free    bulletin    describing    Grebe  Amplifiers; 

complete  catalog  sent  upon  receipt  of  10c. 


A.  H.  GREBE  &  CO. 


70  Van  Wyck  Boulevard 


Richmond  Hill,  N.  Y. 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  educational  Work— Big  Salaries— Prepare  Now 

The  United  States  Shipping  Board  is  makingheavy  demands  upon usforDodge-tralnedwirelessoper. 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  earn  a  bigsalary. 

We  Also  Teach  Morse  (Wire)  Telegraphy  and  Railway  accounting 
School  established  45  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.    Catalog  Free.  Write  Today. 
Oodqe's  Telegraph  and  Wireless  Institute  22nd  St.  Valparaiso,  Indiana 


BeaCost  Expert.EarnS5.000 to 410.000 yearly 
|  CPA's  teach  you  thoroushly  In  a  few  monthsbyour 
New  Home  study  system-l  ow  Cost -FREiT  "*00K 
International  Accountants  Society.  DepL  ^T^oto  S.Michigan  Ave.  Chicago, 


FREE 
BOOK  ON 


AVIATION 

Learn  of  the  great  opportunities  in  this  \,ew 
I  $1,000,000,000  industry.  Thousands  of  men  needed. 
"  Learn  by  msil— f  ree  book  tello  how  Write  at  once 
Nat  Aero  Inst.,  Dept.  7448,  916  S.  Mich.  Ave.,  Chic. 


large  number  of  bulbs  of  all  makes,  before 
and  after  the  signing  of  the  Armistice. 

Two  large  antenna  systems  are  pro- 
vided— the  larger  being  of  T-shape,  and  the 
smaller  in  the  form  of  an  elevated  hori- 
zontal triangle  with  the  down  leads  from 
the  apex,  says  the  Wireless  World.  Simul- 
taneous transmission  on  two  different  wave- 
lengths is  thus  possible.  The  two  main 
masts,  of  lattice  construction,  are  260 
meters  high,  and  are  bedded  on  an  insulat- 
ing ball  at  the  base.  Additional  insulation 
is  provided  at  ISO  meters  from  the  ground. 
The  supply  alternator,  single  phase,  can 
deliver  800  horse-power,  and  after  multipli- 
cation of  the  frequency  by  static  frequency 
raisers,  furnishes  24,000  cycles  current  to 
the  aerial.  The  wave-length  is  thus  12,500 
meters.  Transmission  at  200  letters  per 
minute  can  be  carried  on.  The  overall  effi- 
ciency is  claimed  to  be  65  per  cent  from 
alternator  to  aerial  at  12,000  meters  wave- 
length. 

The  following  table  gives  an  interesting 
comparison  with  the  installation  in  use  in 

1908: 


1908 

1918 

Small 

\  Large 

Aerial 

Aerial 

Masts 

1  of  100 

2  of  150 

2  of  260 

m. 

m. 

m. 

1  of  135 

4  of  120 

m. 

m. 

m. 

Antenna  area 

31,000 

77,500 

155,500 

sq.  metres 

sq.  m. 

Primary  ouptut 

50 

175 

600 

K.  W. 

Aerial  energy 

12 

100 

400 

k.  w: 

System 

slow  | 

quenched 

.H.  F. 

spark 

spark 

Alternator 

C.  W. 

Range  Kms. 

3,600 

8,000 

20,000 

THREE  LAND  RADIO  STATIONS 
FOR  AIRPLANE  MAIL. 

The  Post  Office  Department  has  con- 
tracted for  the  erection  of  three  high- 
power  radio  stations,  the  first  of  a  chain 
of  wireless  communicating  centers  in  vari- 
ous cities  to  be  used  primarily  for  the  di- 
rection of  mail-carrying  airplanes  handi- 
capped by  fog,  it  was  announced  recently 
by  Emil  J.  Simon,  the  well-known  New 
York  radio  engineer. 

Stations  will  be  established  at  Belle- 
fonte,  Pa.,  and  Cleveland,  Ohio,  with  a. 
third  at  some  point  on  Long  Island  or 
Newark,  N.  J.  Appropriations  for  them 
already  are  available.  Others  will  be- 
erected  at  Washington  and  Chicago  as 
soon  as  Congress  provides  funds. 

Each  station  will  be  equipt  with  steel 
towers  200  feet  high  and  300  feet  apart  and 
will  have  a  range  of  approximately  400 
miles  to  mail  airplanes  and  approximately 
700  miles  between  stations,  the  difference 
in  range  being  due  to  the  lesser  sending 
ability  of  airplane  wireless  equipment. 

The  station  at  Bellefonte  were  com- 
pleted about  the  middle  of  October,  while 
the  other  two  definitely  decided  upon  were 
expected  to  be  ready  early  in  December. 

Establishment  of  the  radio  stations  will 
enable  the  Post  Office  Department  to  main- 
tain communication  between  cities  having 
air  post  delivery  independent  of  telegraph 
and  telephone  services  in  the  event  of  a 
disruption  of  service  by  storms  or  other 
causes. 

Lieutenant  Clark  A.  Edgerton,  formerly 
of  the  army  aviation  service,  in  charge  of 
the  air  mail  experimental  work  at  Wash- 
ington, will  direct  the  activities  of  the  radio 
stations. 
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By  H.  Gernsback 

(Continued  from  [>aye  6jj) 


(standard  110,000  volt  insulator  for  60- 
cycle  work,  such  as  is  used  in  electrical 
power  transmission  equipment)  equipped 
with  a  "corona"  or  flux  distributing  shield. 
This  flash-over  is  occuring  at  234,000  volts 
and  51,000  cycles  per  second.  Without  the 
corona  shield,  corona  will  form  on  the 
metal  cap  of  the  insulator  and  flash-over 
will  occur  at  voltages  slightly  less  than 
100,000  at  a  frequency  of  51,000  cycles  per 
second. 


SEVEN  ZEPPELINS  WERE  LURED 
TO  DEATH  BY  RADIO. 

This  is  the  tale  of  the  seven  Zeppelins. 

Do  you  remember  the  last  big  raid  over 
England  after  which  most  of  the  flock  of 
ungainly  birds  came  flopping  down  into  the 
fields  and  forests  of  France,  while  one  met 
its  fate  in  the  Mediterranean? 

People  in  London  told  one  another  all 
manner  of  tales  about  frozen  motors  and 
gasoline  icicles.  As  well  to  let  it  go  at  that 
in  those  days,  but  now  that  I  know  the 
Germans  know  all  about  it,  here  is  what 
happened,  says  Gordon  Stiles  in  a  p  ess 
report  from  Berlin. 

A  certain  French  radio  officer  had  been 
very  diligent  during  the  war.  When  Amer- 
ica came  in  some  wireless  experts  from 
over  there  joined  forces  with  him.  x^mong 
other  things  they  studied  the  German 
method  of  wireless  control  of  aircraft. 

The  Allies  had  known  for  a  long  time 
the  Zeppelins  were  guided  by  instructions 
sent  from  powerful  wireless  stations  in 
Belgium  and  Germany.  When  its  cargo 
of  bombs  had  been  disposed  of  the  airship 
would  flash  back,  "Where  am  I  ?  And  what 
course  shall  I  take  to  reach  home?" 

This  call  would  be  received  by  several 
German  stations,  indicating  the  direction 
from  which  it  came.  Thus  by  using  for- 
mula which  involved  mathematical  calcula- 
tion dealing  with  intersections  and  the  like 
the  position  of  the  Zeppelin  could  be  ex- 
actly determined.  The  rest  was  easy.  The 
compass  course  to  be  taken  went  thru  the 
ether  to  the  Zeppelin. 

By  patient  work  the  French  radio  officer 
had  compiled  a  vocabulary  which  embraced 
more  than  400  German  code  words.  With 
the  help  of  mechanicians  he  had  built  a 
wireless  set  which  had  all  the  characteristics 
of  the  German  apparatus,  even  to  "flaws." 

On  the  night  of  the  raid  in  November 
1917,  this  set  was  read  for  use.  Fate  was 
with  the  Allies,  for  when  the  Zeppelins  were 
floundering  at  a  dizzy  height  over  London, 
the  signaled  replies  from  the  German  sta- 
tions did  not  reach  them.  Static  disturb- 
ancs  prevented  the  message  carrying. 

The  French  stations  were  very  busy. 
"Come  this  way."  "Take  this  course." 
"Steer  so  many  degrees  east  by  south." 
These  were  the  messages  flashed  over  the 
new  sending  apparatus. 

From  the  Zeppelins,  one  after  another 
came  "O.  K."  And  they  came.  They  came 
so  accurately  that  the  French  actually  tele- 
l  honed  the  various  anti-aircraft  stations  the 
exact  minute  when  they  might  expect  a 
Zeppelin  over  their  position.  Allied  night 
fliers  were  sent  up  in  swarms  to  demolish 
those  which  the  guns  did  not  claim. 

We  know  their  success.  The  big  gas 
bags  came  tumbling  into  France  or  sailed 
wildly  about,  damaged  and  limping,  until 
the  airplanes  finished  them. 

Another  dent  in  Fritz's  wild  war  dream. 


"ASK  ANYONE  WHO  HAS  USED  IT" 


Said  Denver,  Col.  to  Valley  Stream,  L.  I.: — 

One  of  our  most  enthusiastic  customers  communicates  by  wireiess 
from  his  home  in  Denver  to  a  friend  on  Long  Island.  He  uses  a 
Brandes  Headset — after  exhaustive  tests  and  comparisons.  (Name 
on  request.) 

BRANDES 
WIRELESS 
HEADSET 

CLEAR  TONE 
LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 
Sharp,  Urn  blurred,  Readable  Signals 
assured  by 

"BRANDES  MATCHED  TONE' 


Superior" 
ct,  2000  ohms,  $7 


Exactly  matching  the  tone  of  both  receivers  in  each  set  and  thus  eliminat- 
ing all  confusion  due  to  unmatched  harmonics. 

Buy  a  Brandes  Superior  Headset  and  use  it  critically  for  ten  c'ays. 
Then,  if  it  doesn't  come  up  to  our  claims  or  your  expectations,  return 
it  and  your  money  will  be  cheerfully  refunded.  Test  it — compare  with 
others — for   sensitiveness,    clearness,    distance.     Prove   for    yourself  the 


TRIAL 
OFFER 


fine  quality,  the  "matched  ton 
alike,  strengthen  the  signals  ana 
Government  experts,  and  exp^ 
schools;  and  by  professional  an 


The  two  diaphrams,  toned  exactly 
Prevent  blurring.  Used  r  y  many  V .  S. 
Is  abroad;  by  colleges  ind  technical 
amateurs  everywhere. 


SEND  4c  FOR  CATALOGUE  E. 


C.  BRANDES,  Inc.  .  32  Union  Square 

Room  814  New  York  Ci.y,  U.  S.  A. 

WIRELESS  RECEIVER  SPECIALISTS 


Complete  Line  of  Brandes  Receivers  for  those  in  Canada.  Send  stamp  for  Pamphlet  "E" 
Radio  Electrical  Supply  Co.,       43  McGill  College  Avenue,  Montreal,  P.  Q.,  Can. 


TE  Li. 

BAVK.  BAY 
64 


•H  Boylstors.  St. 

BostolN.      —  Mt5I. 


tftSTATiS 
RAPID 


RADIO  —  Splendid  oppor- 
unities  now  in  the  Merchant 
Marine  for  Wireless  Oper- 
ators. Big  salaries!  New 
Schedule:  Junior  operators, 
$100  per  month;  Chief  op- 
erators, $125;  food  and 
quarters  besides.  Equiva- 
lent ashore  from  $40  to  $50 
a  week.  Graduates  in  all 
parts  of  the  world  as  In- 
spectors, Instructors,  En- 
gineers,  Operators,  etc. 


The  oldest,  largest  and  best  equipped  radio  school  in  New  England.  Recommended  by 
Marconi  and  Government  officials.   DAY  AND  EVENING  CLASSES.   START  ANY  MONDAY. 


RADIO  APPARATUS 

Distributors  of  All  Prominent  Makes:  — 

De  Forest,  Wireless  Specialty,  Murdock,  Grebe, 
General  Radio,  Clapp-Eastham,  Brandes,  etc., 
etc. 

Largest  and  Best  Stock  of  any  House  in  New 
England. 

For  real  prompt  delivery  send  us  your  orders. 
For  Honey-Comb  Coils,  Unit  Panels,  Vacuum 
Tubes,  Baldwin  Telephones,  Murdock  55'a, 
Grebe  Developments,  etc.,  etc. 

F.  D.  PITTS  CO. 

DEPT.  D 

12  PARK  SQUARE  BOSTON,  MASS. 


TYPE   LC-101  INDUCTANCE 
COIL  MOUNTING 


Are  You  Listening  to  Hawaii? 


"The  Ellis  Music  Master  Reproducer" 

made-  for  all  phonographs.  Pleases  the  most  exacting 
music  lover  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments, individuality  of  artists  voices  and  instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  booklets  E,  "Hints  to 
Music  I-nvers"  and  "Music  Masters  "  Atrents  wanted 
J.    H.    ELLIS,   P.    0.    Box   882,    Milwaukee.  Wisconsin 


BLANK  CARTRIDGE 
PISTOL  &|5M  ONLY 


50c 


For  protection  and  sport    even*  man  a.ni 
boy  should  have  one.    Order  at  once.     Get  ad 
American  flag  FREE.    Monev  refunded  if  de= 
sired.    E.  L.  LEWIS  CO.,  1400  B'way,  N.Y.C* 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertiser 


710 


ELECTRICAL  EXPERIMENTER 


November,  1919 


DUCK'S 


New  Big  264-Page  Wireless 
and  Electrical  Catalog 
Just  Out — Now  Ready 


It  is  mailed  for  12c  in  stamps  or  coin  which  may  be  deducted  on 
first  order  of  $1.00.  Catalog  not  sent  otherwise. 
We  regard  this  catalog  as  our  greatest  effort..  It  embraces  every- 
thing in  wireless  worth  while.  172  pages  with  no  waste  space 
devoted  exclusively  to  wireless  instruments.  Your  amateur 
friend  will  tell  you  that  there  never  has  been  any  wireless  catalog 
to  take  the  place  of  catalog  of  this  company  and  above  all  that  you  can  absolutely 
depend  on  our  goods.  There  is  no  need  for  any  other  catalog  when  you  have 
this  big  catalog. 


NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER  $23.50 


A  big  improvement  over  our 
former  model.  Primary  divided 
into  two  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 

Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmonics. 
By  changing  the  construction 
of  the  end  piece,  there  is  also 
greater  loose  coupling.  It  is  a 
wonderful  improvement  over 
our  old  model  both  in  perform- 
ance  and    appearance.  Only 


The  secondary  on  our  new  type 
Arlington  is  divided  into  three 
sections  with  two  dead  end 
switches,  eliminating  dead  end 
effect  and  harmonic  and  giving 
greater  selectivity.  The  end 
support  similar  to  that  on  our 
Navy  type  permitting  of  greater 
loose  coupling.  It  is  a  beauti- 
fully finished  instrument  and 
will  be  sold  by  us  at  the  same 
price  as  the  old  model.  $9.00. 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 


THE  WILLIAM  B.  DUCK  CO.,  240-242  Superior  St.,  Toledo,  Ohio 


TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


Used  the  world  over.    Insist  on  the  genuine,  built  by 
its   originators.     Substitutes   are    expensive,  irrespective 
of  design.    We  absolutely  guarantee  our  tuners  to  give 
the  maximum  signal  volume.    Delicate  refinement,  un- 
interrupted service  and  high  class  work- 
manship unite  to  make  TRACO  tuners 
the   standard    whereby   all   others  are 
judged.     If  you  Dealer 
does   not   handle  them, 
order  direct  from  us. 
LIBERTY  DETECTOR 
VALVES.    RADIO  AM- 
LIFVING  PHONES, 
type   used   by  the 
UNITED  STATES, 
BRITISH  and  FRENCH 
GOVERNMENTS,  now 
in  stock,  for  sale. 
Send  stamps  for 
bulletins. 


The  Famous  5A  and  5C  Models 

THE  RADIO  APPARATUS  CO.,  Pottstown,  Penna.,  U.  S.  A 


CHANGE   OF  PRICES 

With  Quantity  Production  and  adoption  of 
Automatically  Wound  Coils,  we  are  glad  to  an- 
nounce a  Reduction  in  prices  of  our  Amplifying 
Transformers  as  follows: 

Type  A-2  fully  mounted  with  Aluminum  Sup- 
ports, Engraved  Bakelite  Dilecto  Panel,  and 
Nickel    Plated    Bind    Posts  $7.00 

With  Supports,  but  without  Panel  and  Bind 
Posts   $5.00 

Assembled,   but   Unmounted  $4.50 

Although  originally  designed  for  use  with 
VT- 1  Tubes,  these  are  now  being  used  exten- 
sively and  with  excellent  results  with  Marconi 
V.  Ts. 

ACME  APPARATUS  CO.,       28  Windsor  St..  Cambridge,  Mast. 


DENMARK  PLANS  BIG  RADIO 
STATION 

Official  announcement  that  Denmark  is- 
making  plans  to  open  wireless  communica- 
tion between  Copenhagen  and  the  United- 
States  was  made  recently  by  the  Danish- 
Legation.   This  statement  was  made  public  : 

"Information  to  the  effect  that  regular 
wireless  connection  has  been  established 
between  Denmark  and  Great  Britain  has- 
just  been  received  by  the  Danish  Legation 
here.  Plans  are  now  bein^  worked  out  by 
the  Danish  Ministry  of  Traffic  for  erecting- 
a  great  transatlantic  radio  station  near  Co- 
penhagen which  will  put  Denmark  in  direct 
wireless  communication  with  the  United 
States. 

"Danish  newspapers  complain  ihat  their 
telegrams  for  some  time  have  been  greatly 
delayed  because  of  the  crowded  cables.  The- 
Danish  papers  express  the  hope  that  the 
still  important  plan  for  a  great  transatlantic 
station  will  soon  be  realized.  The  Danish 
press  is  anxious  to  get  into  direct  communi- 
cation with  America,  so  as  to  be  able  to- 
obtain  news  from  over  here  at  first  hand 
and  at  reasonable  rates. 

"The  Danish  wireless  station  at  Lyngby 
is  at  times  able  to  hear  the  American  sta- 
tion at  Arlington  talk  to  Rome,  but  is  not 
powerful  enough  to  send  messages  over  the- 
Atlantic.  The  plan  now  under  considera- 
tion by  the  Danish  Government  call  for  the- 
erection  of  a  transatlantic  wireless  station 
to  cost  2,000,000  kroner." 


JAPAN  WANTS  $16,000,000,000 
PACIFIC  CABLE. 

'J  he  Marconi  Company,  it  was  said,  had 
proposed  a  wireless  system  between  Amer- 
ica and  the  Far  East,  at  a  cost  of  about 
$6,000,000.  But  the  members  o-f  the  council 
declared  that  wireless  would  not  be  satis- 
factory owing  to  static  conditions  and 
other  disadvantages  which  would  make 
transmission  impracticable  for  more  than 
seven  hours  out  of  twenty-four. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


RADIO-CONTROLLED  'PLANES 
WERE  TO  BOMB  BERLIN, 
SAYS  JACK  BINNS. 

At  the  very  moment  when  the  armistice 
was  signed  a  squadron  of  super-Handlay 
Page  bombing  airplanes  were  awaiting  or- 
ders to  bomb  Berlin,  says  Jack  R.  Binns, 
the  well-known  radio  expert,  late  instructor 
in  the  wireless  school  of  the  Royal  Air 
Force.  These  giant  machines  were  equipt 
with  wireless  in  such  a  way  that  the  Ger- 
man wireless  station  at  Nauen  would  have 
unwittingly  navigated-  them  in  a  direct  line 
to  Berlin. 

It  has  made  inter-communication  between 
airplane  and  airplane  possible  over  a  dis- 
tance of  400  miles,  with  less  power,  than  i-; 
used  by  a  ship-  at  sea  to  communicate  200 
miles. 

It  has  made  aerial  navigation  possible 
irrespective  of  weather  concutions.  It  has 
made  the  transmission  of  human  speech 
between  the  occupants  of  one  plane  to  the 
person  on  another  plane  possible  over  a 
distance  of  25  miles. 

Of  these  its*  effect  upon  aerial  navigation 
is  the  most  recent  and  most  phenomenal  cf 
the  developments  arising  out  of  the  welter 
of  war. 

On  all  the  great  Handley  Page  and 
super-Handley  Page  airplanes  of  the  British 
Air  Force  the  so-called  Chanffer  "direction 
"finder"  has  been  equipt.  This  is  one  of  the 
most  closely  guarded  secret  inventions  of 
the  war. 

With  its  aid  the  navigator  of  one  of  these 
giant  machines  can  pin  down  upon  a  chart 
the  exact  latitude  and  longitude  of  the  air- 
plane within  five  minutes  of  commencing 
the  observation.  Moreover,  this  navigational 
work  can  be  done  while  the  machine  is  in 
a  dense  fog. 

The  most  remarkable  thine  about  this  in- 
vention is  the  fact  that  the  large  aerial 
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which  makes  a  wireless  station  such  a  con- 
spicuous landmark  is  entirely  missing.  In 
its  place  two  moderate  sized  coils  of  wire 
are  fitted  into  the  nacelle  of  the  machine. 

I  have  located  the  exact  position  of  a 
Handley  Page  while  flying  above  dense 
clouds  over  the  North  Sea  in  less  than  ten 
minutes. 

The  manner  in  which  these  observations 
are  taken  is  as  follows:  One  of  the  two 
coils  on  the  machine  is  movable  thru  a 
complete  circle.  This  coil  is  moved  until 
it  receives  signals  trom  some  well-known 
wireless  station  in  Europe.  The  direction 
of  this  coil  gives  the  true  bearing  of  that 
particular  station  after  allowances  have 
been  made  for  certain  well  known  and 
charted  errors,  such  as  magnetic  deviation 
of  the  compass  and  quadrantal  error  of  the 
airplane. 

The  angle  of  the  station  to  the  bearing 
of  the  machine  is  then  worked  out  on  a 
chart,  and  the  resulting  line  drawn  dear 
across  the  chart.  When  this  is  completed 
the  coil  is  turned  around  until  some  other 
well-known  station  is  heard.  The  same 
process  is  completed,  and  the  point  where 
the  two  lines  cross  is  the  exact  location  of 
the  airplane  in  latitude  and  longitude  above 
the  earth.  The  whole  apparatus,  with  the 
exception  of  the  coils,  can  be  carried  in  one 
hand  ;  and  the  coils,  while  bulky,  have  very 
little  weight. 

Another  remarkable  feature  of  this  in- 
vention was  its  application  to  the  big  bomb- 
dropping  airplanes  that  raided  German 
cities  In  this  case  there  was  a  variation 
in  its  utilization.  The  coils  were  hxt  rigidly 
in  the  machines,  which  then  pointed  them- 
selves bodily  at  a  wireless  station  situated 
at  the  point  where  they  wished  to  go. 

In  other  words,  German  wireless  stations 
-directed  British  bomb-dropping  airplanes  to 
their  cities  without  knowing  it,  and  over 
the  shortest  possible  route.  The  wireless 
stations  back  of  the  British  lines  took  care 
of  their  return. 

Next  to  the  direction  finder  the  develop- 
ment of  the  wireless  telephone  on  aircraft 
has  been  the  greatest  achievement  of  the 
radio  experts  during  the  war. 

All  the  day  and  night  bombing  squadrons 
were  fitted  with  it.  Its  utilization  brought 
success  to  bombing  raids  by  eliminating  all 
confusion  and  enabling  the  squadrons  to 
retain  their  formation  under  all  conditions. 

The  squadron  commander  sitting  in  his 
machine  would  issue  orders  in  an  ordinary 
tone  that  was  easily  heard  above  the  roar 
of  the  powerful  engines,  while  the  ma- 
chines were  rushing  thru  space  at  the  rate 
of  a  mile  every  thirty  seconds. 

If  thru  unforeseen  circumstances,  a  ma- 
chine got  separated  from  the  squadron,  it 
could  rejoin  by  means  of  instructions  given 
thru  the  air  by  the  human  voice  up  to  any 
distance  within  twenty-five  miles.  - 

This  wonderful  invention  was  also  util- 
ized in  scout  work.  All  the  Bristol  scouts 
were  equipt  with  it. 

They  would  sit  above  the  clouds  watch- 
fully waiting.  Immediately  a  German  scout 
appeared  the  artillery  co-operation  machine 
-vould  radio  the  fact  to  the  aerodrome  The 
operator  on  duty  at  the  'drome  would  then 
talk  into  a  telephone  transmitter,  and  ten 
seconds  later  the  Bristol  would  swoop  down 
thru  the  clouds  upon  its  unsuspecting  prey. 

One  of  the  1918  developments  was  the 
long  distance  wireless  telegraph  sets  for 
aircraft.  With  these  machines  engaged  in 
patroi  work  hundreds  of  miles  back  of  the 
German  iines  could  communicate  instantly 
with  headquarters  any  distance  up  to  400 
miles.  Nor  onry  this,  but  they  could  receive 
special  instructions  instantly  from  head- 
quarters. 

The  moment  the  German  command  began 
to  move  troops  in  the  back  areas,  the  fact 
was  known  in  all  headquarters  in  the 
British  army.  . 

All  this  was  done  from  a  speck  in  the 
sky,  from  an  airplane  large  enough  to 
carry  only  two  men. 


TWO  STEP 
AMPLIFIER 

TYPE  TRIODE  E 

This  unit .  was  designed  to  facilitate  ex- 
perimenting by  making  all  wiring  and  con- 
nections visible  and  accessible  It  is  a 
compact  unit  of  the  resonance  low  frequency 
type,  and  provides  a  maximum  of  amplification.  The  design  of 
this  instrument  is  such  that  it  will  not  "squeal,"  "howl,"  "fry"  or 
"roar,"  as  is  the  case  with  so  many  amplifiers  now  on  the  market. 
Particulars  and  price  on  application. 

THE  EATON  OSCILLATOR 


FOR  EXPERIMENTERS 


This  instrument,  in  conjunc- 
tion with  a  loose  coupler,  a 
single  variable  condenser  and 
a  vacuum  tube,  makes  a  com- 
plete system  for  receiving  all 
undamped  signals. 

It  will  oscillate  over  a  wave- 
length range  of  200-25,000 
meters,  and  requires  no  ad- 
justments of  any  kind.  It 
employs  the  Eaton  Circuit, 
standard  with  all  U.  S.  Navy 
receiving  equipment. 

The  simplest  and  cheapest 
way  of  receiving  undamped 
signals. 


PRICE  $14.90 


Immediate  Delivery 


WIRELESS  SPECIALTY  APPARATUS  CO. 

ENGINEERS,  DESIGNERS,  MANUFACTURERS 
Boston,  Mass.,  U.  S.  A. 


TYPE  Y673  Coupler 
200  to  3000  meters 
Price  $12.00 

Camb.  Rectifier,  for 
storage  battery 
charging 
Price  $22.00 


Type-Y673-Coupler 


Three-cent  stamp  brings  bulletins   of  both 
these  instruments 
CLAPP  EASTHAM  CO. 


131   Main  Street, 


Cambridge,  Mass. 


Pacific  coast  representatives:  Remler  Radio  Mfg.  Co.,  San  Francisco 
Canadian  representatives:  Radio  &     Electric    Supply    Co.,  Montreal 


Rectifier 


BEEKO  VARIABLE  CONDENSER 

Size,  3}^x4!4  inches. 

Price  each 

Mounted  (postage  weight  2  lbs.)  $5.40      N*»w  Yrwlr  PJl-w 

Unmounted  (postage  weight,  1  lb.).. $4.60      "cw    lorR  ^nJt 


Manufacturers   and   Distributors  of 

HIGH  GRADE 

Amateur 
Wireless  Apparatus 

Send  Stamp  for  Catalog  40E 

J.  H.  Bunnell  &  Company 
32  Park  Place 

New  York 
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Become  An  Artist 
In  Spare  Tiine 


Wonderful  New  Method 

By  our  wonderful  new  method  of  teaching  by 
mail,  you  can  learn  Illustrating,  Cartooning  and 
Commercial  Art  right  in  your  own  home — and  in 
your  spare  time.  Hundreds  of  successful  students 
and  graduates  are  now  making  splendid  incomes. 
Get  into  this  fascinating  work  yourself  and  make 
from  .^50  to  $125  or  more  a  week!  Our  method 
makes  it  easy  for  anyone  to  learn.  The  study  is 
fascinating.  Only  a  few  minutes  a  day !  Personal 
instruction  given  you  by  Will  H.  Chandlee,  one 
of  America's  foremost  commercial  artists.  You 
can  have  your  own  studio — or  secure  high  salaried 
position.  Many  students  have  earned  more  than 
the  cost  of  the  course  while  they  were  learning  I 

No  Talent  Necessary 

Just  as  you  have  learned  to  read  and  write,  we 
can  teach  you  how  to  draw.  Everybody  has  the 
ability.  True,  some  have  more  than  others,  but 
that  is  because  that  ability  has  been  developed. 
You  start  with  straight  lines — then  curves.  Then 
you  learn  to  put  them  together.  Now  you  begin 
making  pictures.  Shading,  action,  perspective,  and 
all  the  rest  follow  in  their  right  order,  until  you 
are  making  pictures  that  bring  you  from  $50  to 
$500  or  more !  Many  artists  receive  as  high  as 
$1000  for  a  single  drawing! 

Big  Demand  for  Commercial  Artists 

There  are  thousands  of  big-paying  artists'  positions 
open  right  this  minute.  These  positions  are  actually 
going  begging  for  the  lack  of  trained  artists  to  fill 
them.  Magazines,  newspapers,  advertising  agencies, 
and  business  concerns  are  all  looking  for  men  and 
women  to  handle  their  illustrating.  With  the  tre- 
mendous expansion  of  both  foreign  and  domestic  trade, 
commercial  art  is  more  in  demand  than  ever — and  that 
demand  is  increasing  every  dayl 

Write  for  Free  Book 

Mail  coupon  NOW  for  our  valuable  book,  "How  to 
Become  an  Artist."  Contains  full  particulars  of  our 
tree  Artist's  Outfit,  and  special  terms  for  a  limited 
number  of  new  students.  Also  contains  many  inter- 
esting drawings  by  our  students,  showing  their  amaz- 
ing progress.  Book  just  full  of  valuable  information 
to  you.    Send  for  it  NOW  I 

WASHINGTON  SCHOOL  OF  ART,  Inc. 

1460  H  Street,  N.  W.,        Washington,  D.  C. 
FREE  COUPON 


WASHINGTON  SCHOOL  OF  ART,  Inc. 

1460  H  Street,  N.  W.,  Washington,  D.  C. 

Please  send  me,  without  cost  or  obligation  on 
my  part,  your  free  book,  "How  to  Become  an 
Artist." 


Name . 


Address 


RADIO  AMATEURS 


Do  you  want  your  radio  station  listed 
among  the  "long  distance"  amateurs? 
Our  new  type  "R"  1  K.  V.  A.  25,000  volt 
Wireless  Transformer  will  make  your 
station  efficient  for  "long  distance"  relay 
work.  Write  for  our  catalog  20  T  describ- 
ing    complete     transmitting  apparatus. 

Thord arson  Electric  Mf  g»  Co. 

501  S.  Jefferson  St.  Chicago,  III. 


Will  Tlhes©  Pos-p®^ 

By  John  D.  Adams 

(Continued  from   page  649) 


lie  a  very  marked  effect  at  this  distance, 
but  the  main  thing  to  note  is  that  there  will 
be  no  back  pressure.  From  the  point  "d" 
the  free  North  pole  will  then  proceed  to 
point  "a,"  as  every  point  along  that  leg  of 
the  triangle  is  nearer  to  the  attracting 
oouth  pole  than  to  the  repelling  North  pole 
of  the  horseshoe  magnet.  This  completes 
the  path,  and,  if  the  reader  will  now  apply 
the  same  line  of  reasoning  with  the  other 
two  horseshoe  magnets  in  place,  it  will  be 
seen  that  the  operating  force  is  very  greatly 
increased,  as  each  of  the  three  magnets 
may  be  considered  separately  with  the  same 
result.  As  the  free  North  pole  leaves  the 
point  "a"  under  the  repulsion  of  the  North 
pole  of  the  left-hand  magnet,  it  is  also  at- 
tracted by  the  South  pole  of  the  right-hand 
magnet. 

The  above  merely  describes  the  device 
in  its  simplest  form.  If  such  a  machine 
were  to  be  designed  for  power  purposes, 
t!-.e  power  could  be  greatly  increased,  it 
would  seem,  by  providing  a  great  many 
bar  magnets,  and  if  they  were  arranged  on 
a  belt  at  the  ton  and  bottom,  three  similar 
horseshoe  magnets,  with  polarity  reversed, 
could  be  applied  to  the  upper  or  South 
poles,  thus  doubling  the  power. 


FRENCH  TO  HAVE  12,500  MILE 
RADIO  STATION 

The  new  wireless  station  to  be  erected 
at  Croix-d'Hins,  near  Bordeaux,  will  have 
a  sending  radius  of  12,500  miles.  It  will  be 
one  of  the  most  powerful  wireless  stations 
in  the  world,  with  five  times  the  strength 
of  the  Eiffel  Tower  station,  three  times  that 
of  Lyons  and  twice  that  of  Nauen.  The 
station  will  have  a  capacity  of  72,000  words 
daily,  and  will  reach  all  of  the  French 
colonies  thruout  the  world. 


"FLAH-T" 

By  John  White 

(Continued  from  page  648) 


Stevenson's  face  showed  his  open  disap- 
pointment and  consternation  as  the  radio- 
gram proved,  not  a  key  to  the  message  on 
hand,  but  a  puzzle  ;  quite  as  difficult,  if  not 
more  SO',  than  the  "personal." 

However,  on  pondering  the  matter,  he 
wondered  if  it  were  not  probable  for  this 
message  to  have  a  direct  bearing  upon  the 
newspaper  excerpt.  It  was  decidedly  pos- 
sible, else  why  should  Larnelle  have  post- 
poned this  message  last  evening  when  by 
an  obvious  mistake  a  duplicate  of  the  "per- 
sonal" had  been  transmitted,  unless  he 
feared  that  the  uninitiated  receiving  the 
two  with  such  proximity  should  discover 
the  relation  between  them.  This  being  the 
case,  the  solution  must  be  of  the  utmost 
simplicity. 

Crossing  the  room,  lie  compared  the  mes- 
sage just  received  with  the  personal.  The 
truth  dawned  upon  him!  The  r.:essage  and 
the  personal  were  but  the  alternate  words 
of  a  complete  communication  !  A  code  im- 
possible to  solve  except  for  the  slight,  very 
slight,  chance  of  one  stumblinq  upon  the 
two  halves,  each  transmitted  thru  radically 
different  mediums. 

Quickly  and  met1,0'1icallv  Stevenson 
hatched  up  the  communication,  one  word 
froin  the  "personal"  an  1  t:  e  next  from  the 
radio  message,  translating  as  he  proceeded, 
until  the  deciphered  code  was  before  him 
in  full.  in 
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It  read,  capitalized  and  punctuated: 

"L,arnelle: — Watkins  and  Short  have  de- 
livery read}'.  Send  all  four  on  the  fifth. 
Danger  and  directions  taken  up  here.  S.  S. 
Unsuspecting.  Bordinage." 

It  was  evident  that  a  "Larnelle"  and 
"Bordinage"  were  the  recipient  and  sender 
of  the  message,  respectively.  Stevenson 
plausibly  assumed  that  "Send  all  four  on 
the  fifth"  was  a  conveyance  in  which  t" 
transport  the  "delivery."  The  "danger  and 
directions"  gave  the  idea  that  the  work 
was  illegitimate.  His  interpretation  of 
"S.  S."  varied.  It  might  well  he  intended 
for  steamship,  but  from  the  context  he  was 
of  the  opinion  that  it  was  more  appro- 
priately "Secret  Service." 

Stevenson,  with  his  former  experience  as 
a  government  detective,  considered  that 
there  were  plans  being  formulated,  if  not 
already  complete,  which  would  culminate  in 
illegitimate  business.  His  ignorance  of  the 
kind  of  work  and  lack  of  sufficient  evidence 
prevented  his  informing  the  proper  au- 
thorities. He  decided  that  it  would  be  im- 
possible for  him  to  do  other  than  await  de- 
velopments. 

Stevenson  unhooked  the  telephone  book 
from  his  desk  and  ran  his  forefinger  down 

the  's  Warlick,  Washburne,"  and  then 

his  searcli  was  rewarded  with ....  "Watkins 
and  Short,  paper  manufacturers,  36  East 
Cliff  Street." 

"Paper  manufacturers,"  thought  Steven- 
son, "that  apparently  is  above  board,  un- 
less— " 

For  the  next  month  the  air  gave  no  sign 
of  Larnelle,  nor  was  his  activity  displayed 
in  the  personal  columns. 

Stevenson  decided  that  the  transaction, 
of  which  he  had  but  the  faintest  conjec- 
ture, were  being  directed  by  one  Bordin-  i 
age  in  the  very  safe  manner  described.  The 
complete  message  was  doubtless  written  out 
in  full,  and,  on  two  separate  sheets  divided 
into  alternate  words,  a  copy  of  one  being 
sent  to  the  publication  while  the  other  was 
transmitted  by  radio.  By  mistake  or  ab- 
sentmindedness  on  the  first  evening,  Bor- 
dinage had  sent  the  wrong  half. 

Some  five  weeks  after  the  first  insertion, 
Stevenson  again  found  reference  to  Tar- 
nelle  in  the  personal  columns.    It  ran : 

"Larnelle :    fast   with   s.    wary   on  may 
shortly.  Bordinage." 

The  same  evening,  Stevenson,  intent  upon 
his  instruments,  threw  in  two-thousand, 
five-hundred  meters  wave  length. 

Occasionally,  a  high-powered  station  would 
chime  in,  but  he  was  far  too  high  for  the 
common  gossip.  As  ten  o'clock  approached 
he  feared  that  Bordinage  and  Larnelle  had 
varied  their  wave,  but  shortly  his  anxiety 
was  put  to  nought  by  the  strident  screech 
. . .  ."Larnelle  Larnelle  Larnelle. . ." 

"....work  but  caution  s.  direction  re- 
moval follow  Bordinage,"  it  continued  in 
the  clear-cut  notes  of  the  experienced  op- 
erator. 

There  was  silence  and  Arlington  ticked 
out  ten  o'clock.  Stevenson,  with  receivers 
still  clasped  to  his  ears,  compared  the  mes- 
sage with  the  "personal." 

When  pieced  together  the  communica- 
tion read : 

"Larnelle  : — Work  fast  but  with  caution. 
S.  S.  wary.  Directions  on  removal  may 
follow  shortly.  Bordinage." 

Again,  and  with  more  certainty,  he  inter- 
preted, "Secret  Service  wary."  It  was  also 
apparent  that  Bordinage,  Larnelle  and  Co. 
were  contemplating  a  chance  of  base  of 
operations  if  the  danger  increased. 

Removing  the  headset  he  walked  to  the 
desk  'phone  and  called  Washington  by  Long 
Distance. 

"Hello,  Secret  Service?  Chief  Lang- 
ford,  please  Lang  How's  the  boy? 

Stevenson  speaking.  ...  Hope  to  be  with 
you  again  soon.  Say,  is  there  any  'queer' 
in  circulation  now?" 

"Yes,  some.  In  fact,  to  you,  Steve,  I'M 
confess  there's  ouhe  a  bit." 
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— No  matter  what  business  you  enter,  motor  power  ia 
fast  replacing-  all  other  Vpcs  of  power.  Auto,  truck 
and  tractor  factories  are  working  overtime — 
1,500,000  new  cars  and  thousands  of  trucks  and 
tractors  will  be  put  in  service  in  cities  and  oa 
the  farm  this  year.  Hen  are  needed  every- 
where to  repair  and  operate  them.  Big  wages 
are  paid  competent  men  who  know  how.  you 

returned  soldiers  aDd  sailers  w!o  want  jobs  birder  than  you  left — you  young  men  evefy^ 
where — your  opportunity  is  right  here.    Don't  Sit  and  dream  of  success — make  it. 

Make  $2,000  to  $5,000  a  year  SSS^SSSffi^ 

v.ait  you  every  where.  Every  village  has  or  needs  its  garage.  Big  city  shops  are  calling  for 
more  trained  men.  "White  collar"  jobs  no  longer  get  the  good  pay.  Auto  mechanics  always"  have 
rood  jobs  and  get  big  pap.  Your  opportunity  as  a  trained  auto  or  tractor  man  is  bigger  BIGHT 
NOW  than  ever  before. 

My  Course  Teaches  You  Thoroughly  and  Completely  In 

"7  QI<ai4  RneirVi/asl-s  Come  here,  learn  this  business — then  go  out  and  make 
i  POOri,  PU»y  VV«eti!s  g00(J  as  thousands  of  other  IOWA  STATE  graduates  are 
doing.  Here  you  learn  step  by  step,  slowly — surely— simply,  every  phase  of  auto,  truck  and 
tractor  repair  and  operation — starting,  lighting,  ignition  systems— vulcanizing,  welding,  ma- 
chine shop  practice.  Tools  are  placed  in  your  hands,  not  books,  with  a  competent  instructor 
always  at  your  siie  to  help  and  explain.  You  get  knowl- 
edge here  in  7  weeks  that  takes  years  to  pick  up 
on  the  outside. 

FREE  T.  M.  C.  X.  MEMBERSHIP. 
Don't  wait  a  day  longer.   Write  today  1 
my  big  FREE  book  on  the  business, 
showing   actual   pictures  of 


equipment  yon  work  on,  etc. 

Mail  the  Coupon  Note. 
FRANK  D.  HENNESSY, 
Pres.  and  Mgr., 
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799  Hebraska  Street,  SIOUX  CITY,  IA. 
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distinct. 
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static.  Foreign  orders 
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delivered  to  you  any- 
where  in   the  world. 
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It  will  make  your  station 
or  den  look  big  and  com- 
mand respect.  It  is  the 
neatest  sign  made.  Printed  In  bright  red  with  big  bold 
letters  on  stiff  cardboard.  7%"  i  WVt".  Price  20c. 
3  for  50c.  postpaid  anywhere.  Don't  miss  this  op- 
portunity. 
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"Source  New  York?" 

"I  have  an  idea  that  it  is.  But  it  is  being 
distributed  rather  widely  by  agents.  But 
what's  the  idea.    How'd  you. . . .  ?" 

"Have  you  got  Watkins  and  bhort  under 
suspicion?"  broke  in  Stevenson. 

"Yes,  but  how  the  devil'd  you  know.  Is 
there  a  leak?" 

"No,  your  department's  O.K.  Cut  1 
think  I'll  have  a  bit  of  information  for 
you  shortly.  Well,  so  long  for  the  time, 
and  remember  me  to  the  boys." 

Then  again  followed  weeks  of  silence  be- 
tween Bordinage  and  Larnelle.  Stevenson 
experienced  fears  that  they  had  intercom- 
municated thru  other  channeds  and  that, 
whoever  they  were,  they  had  fled. 

However,  his  fears  w  ;  dispelled  when 
a  few  days  later,  amid  the  agony  columns, 
appeared  the  following  code  to  Larnelle : 

"Larnelle  to  ignorant  to  of  Europe  pos- 
sible plan  followed  at  with  goods  nine  to- 
morrow arranged.  Bordinage." 

Stevenson  decided  that  the  "S"  was  the 
first  part  of  a  reference  to  the  Secret  Serv- 
ice, and  with  his  knowledge  that  the  law 
was  closing  in  upon  the  probable  counter- 
feiters, it  was  doubtless  to  enlighten  Lar- 
nelle of  the  increasing  danger.  "Europe 
possible  plan  followed,"  if  the  foregoing 
were  true,  tended  to  show  the  contemplated 
method  of  escape.  The  completion  of  the 
message  in  the  evening  would,  of  course, 
verify  his  conjecture,  but  if  the  conspira- 
tors were  then  told  to  disembark  by  a  pre- 
viously arranged  plan  designated  by  a  letter 
or  numeral,  it  would  be  impossible  to  inter- 
cept them. 

Again  calling  up  Washington  the  ex- 
secret  service  man  communicated  with 
Chief  Langford. 

"Hello,  Lang,  old  boy?  How  about  that 
'queer'  you  and  I  talked  about.  Contem- 
plating arrests,  aren't  you?" 

"Yes,  but  we  can!t  find  exactly  where 
under  the  sun  they're  \vurking  from.  It 
also  seems  that  somehow  or  another  they're 
on  to  us.  I  haven't  the  slightest  idea  where 
they  get  their  information.  But  where'd 
you  get  yours?    How  the  deuce!" 

"How  are  your  directions  sent  to  your 
deputies  in  this  city?"  inquired  Stevenson. 

"Special  delivery  and  wireless ;  but  that's 
not  it;  it's  all  in  code." 

"Oh,"  murmured  the  radio  man,  compre- 
hensibly. "Well,  have  a  squad  of  men  up 
here  at  nine  P.  M.  to-morrow  and  I  think 
you'll  get  them  all  with  the  possible  ex- 
ception of  the  leader.  But  you'll  have  to 
get  me  permission  to  use  the  Brooklyn 
Navy  Station  this  evening.  It  is  the  only 
way  you  can  get  any  of  them.  They'll  be 
gone  by  to-morrow.  Can't  explain  any 
more  on  the  'phone." 

"What!  Well,  I'll  take  your  word  for 
it,  but  it  is  beyond  me.  No  mistakes  now, 
Steve.  The  permit'll  be  there  before  you. 
And,  say,  I'll  be  in  the  city  myself." 

Stevenson  hung  up,  and  with  pencil  and 
paper  worked  long  and  zealously  at  the 
"personal."  When  he  raised  his  pencil  an 
hour  later,  there  was  before  him  a  sup- 
plement similar  to  that  sent  by  Bordinage 
7'ia  the  aid,  but  one,  which,  when  placed 
with  the  personal,  would  convey  Steven- 
son's orders  to  Larnelle. 

The  same  evening  his  face  glowed  with 
appreciation  as  his  fingers  clasped  the  key 
at  the  Navy  Yard's  station,  to  which  Lang- 
fords'  permit  had  gained  him  quick  admit- 
tance. 

A  half-hour  before  the  usual  time  of  the 
Bordinage  messages,  he  called  "Larnelle 
Larnelle  Larnelle."  His  wave  length  was 
two-thousand,  five-hundred  meters — that 
previously  employed  by  Larnelle — and  the 
slightly  subdued  quenched  tone  of  the 
navy's  roar  was  so  similar  to  that  of  Bor- 
dinaee's  that  anvone  but  a  professional 
operator  would  fail  to  detect  the  difference. 

"Bordinage  Bordinage,"  he  signed,  and 
shortly  came  the  amateurish  reply  from 
Larnelle. 
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These  Up-to-Date  Books 
Will  Save  You  Money 


No.  5— WIRELESS  CONSTRUC- 
TION AND  INSTALLATION  FOR 
BEGINNERS  describes  In  detail 
with  working   drawings,  how  to 

make  simple  but  efficient  sending 
and  receiving  sets  at  lowest  pos- 
sible cost.  73  pages.  CO  illustra- 
tions. 

No.  3— LESSONS  in  WIRELESS 
TELEGRAPHY  should  be  owned 
by  every  amateur.  35  clear  les- 
sons covering  all  principles  from 
aerials  to  end  hisses  and  audions, 
so  you  can  understand  how  they 
work. 

No.  6— EXPERIMENTAL  WIRE- 
LESS CONSTRUCTION  with 
working  drawings  and  detailed  in- 
structions for  building  spark  coils, 
transformers,  tuners,  couplers, 
condensers,  detectors,  etc.  (More 
advanced  than  No.  5  book.) 

HOME  MADE  ELECTRICAL 
APPARATUS  (in  3  parts), 
with  details  and  working 
drawings,  taken  from  real 
apparatus.  Vol.  1— Static 
machines,  batteries,  storage 
cells,  rectifiers  etc.,  etc. 
Vol.  2 — Voltmeters,  ammet- 
ers, telegraph  and  telephone 
instruments,  shocking  coils, 
spark  coils,  experiments,  etc. 
Vol.  3 — Dynamos,  motors,  electric  engines,  min- 
iature lighting,  wireless,  Tesla  coils,  electro- 
plating, etc. 

Get  Them  Now — Price  May  Have  to  Ad-vance 
Any  Day 

Price  now  30c  each.  Postpaid 

COLE  &  MORGAN,  Inc. 

Publishers 

Dept.  4,   19  Park   Place,  New  York,  N.  Y. 


Announcement 


Leo  J.  Meyberg  Co. 

Announce    they    have  bought 
the  business  of 

Haller  Cunningham  Elec- 
tric Co. 

428  Market  St. 
San  Francisco 

and  that  they  have  no  connec- 
tion  with   any   other  concern. 

Send  4  cents  for  our  catalog  of  Amateur 
Wireless  Apparatus 


AMERICAN  ELECTRO  TECHNICAL  APPL.CO. 

235  Fullon  Street,  N.  Y.  City  Tel.  Cort.  3153 

BATTERIES— SPECIAL  TYPE  FOR  AUDIONS 

Uetec.ors,  Condensers,  Variom- 
„  eters,   Loose  Couplers.  Tuners. 

  |  Bakelite,    Brandos   Head  Sets, 

nillllllinTnill  Arn,y    IIeai1    Iian<ls,  Binding 
Hl  "i  1^  Posts,   Knobs.   Levers.  Sliders 

Contact  Points.  Switch  Knohs, 
etc.  De  Forest's  High-Class 
Mfg.  Radio  Parts  on  hand. 
"Catalog  delayed  beyond  our  control.  It  will  be  sent 
to  thnsi-  who  li-'v  asked  before  tha  1st  nf  Ocoher  " 


Going  Up  ! 

It  gives  dandy  results 
and  h  worth  much 
more  than  $10.50. 
Order  one  now. 
Send  2-cent 
stamp  for  bulletin. 

COLBY'S  TELEGRAPH  SCHOOL,  AUBURN,  N.  Y. 


"Shut  down  wave  length  to  two-hundred 
meters  and  keep  it  there,"  ordered  the  ap- 
parent Bordinage.  There  was  but  one  dan- 
ger, namely,  that  the  genuine  Bordinage, 
listening  in,  .should  overhear  the  orders 
given  to  his  confederate.  But  this  was  not 
the  case. 

With  the  wave  as  short  as  the  present 
one,  the  danger  of  Bordinairc's  receiving 
the  following  message  from  Stevenson  was 
nil,  and  it  would  be  equally  impossible  for 
Larnelle  to  cop"  the  bona  fide  communica- 
tion from  Bordinage  in  the  old  wave 
length. 

Stevenson  tapt  out : 

"S.  on  doings  as  method  communication 
not  now  as  be" 840  w.  80  at  P.  M.  all  Bor- 
dinage." The  "840  W.  80"  being  the  resi- 
dence of  Stevenson. 

When  combined  with  the  personal  of  that 
day,  the  full  message  read : 

"Larnelle:  S.  S.  onto  doings.  Ignorant 
as  to  method  of  communication.  Europe 
not  possible  now.  Plan  as  followed  :  Be  at 
840  W.  80  with  all  poods  at  nine  P.  M. 
All  arranged.  Bordinage." 

As  he  threw  in  his  switch  for  receiving, 
the  "O.  K.  Larnelle"  ticked  in  his  ears, 
followed,  as  he  returned  to  the  former 
meterage,  by  a  crashing,  high-pitched  call 
for  the  Brooklyn  Navy  Yard  from  a  Cana- 
dian Station  at  Q  .    In  the  midst  of  the 

communication  the  sender  quit  abruptly 
and  apparently  from  t  same  station  came 
the  call,  "Larnelle  Larnelle,  Bordinage." 

Stevenson  switched  to  a  rotary  gap,  and, 
running  it  slowly,  answered  in  the  uncer- 
tain manner  of  Larnelle.  The  message 
from  Bordinage  followed: 

"....s.  on  business  as  method  communi- 
cation only  safety  T  be  landing  all  at  A.  M. 
as  Bordinage." 

When  Stevenson  O.K.'d  the  message  as 
Larnelle  had  done  in  previous  times,  the 
Canadian  station  returned  and  continued 
the  message  where  it  had  left  o*L  Its  tone 
and  wave  length  were  identical  with  that 
of  the  Bordinaee  station. 

At  the  -completion  of  the  communication, 
Stevenson  handed  the  'phones  to  the  regu- 
lar operator  and  compared  the  Bordinage 
message  •.  ith  the  personal.  Decoded  it 
read  : 

"Larnelle  :  S.  S.  onto  business.  Ignorant 
as  to  method  of  communication.  Europe 
only  possible  safety.  Plan  "T"  followed : 
Be  at  landing  with  all  goods  at  nine  A.M. 
as  arranged.  Bordinage." 

His  conjecture  was  correct ;  the1'  intended 
to  flee. 

As  Stevenson  made  his  way  homeward, 
a  possible  explanation  for  the  interruption 
of  the  Canadian  station  occurred-  to  him. 
Upon  reaching  his  quarters  he  immediately 
got  in  touch  with  the  New  York  Branch 
of  the  LT.  S.  Secret  Service. 

"Hello. .  .Langford  arrive  yet?. .  .No?. . . 
Well,  as  soon  as  he  gets  in,  send  him  over 
to  Stevenson's....    ves,  important." 

Earlv  that  morning,  Langford,  tired  from 
a  sleepless  journey  on  the  Washington  flier, 
arrived  at  Stevenson's  dwelling. 

The  friends  shook  hands  and  Stevenson 
inquired  : 

"The  men,  will  they  get  here  this  even- 
ing?" 

"Sure,  they'll  all  be  here,  but  what's  this 
something  'important'  you  want  and  then 
me  for  your  bed." 

"This  is  it :  I  think  that  we  can  get  hold 
of  the  leader  also.  Here  is  my  whole 
plan...."  and  he  recounted  to  the  amazed 
Langford  how  he  had  first  caught  on  to 
the  i  i ft  of  things. 

"But  how  under  the  sun  could  they  have 
deciphered  our  codes?"  demanded  the  se- 
cret service  man. 

"A  person  of  sufficient  ingenuity  to  for- 
mulate a  cipher  of  the  cleverness  that  Bor- 
dinage employed  should  have  no  trouble  in 
decoding  those  of  vours  which  he  received 

thru  the  air  But  for  the  last  part  of 

the  plan.    Have  extradition  papers  ready 


MURL0CK  No.  55 


2000  Ohm  Set  $4.50 

3000  Ohm  Set   5.50 

WHY  PAY  MORE? 

Here  are  receivers  that  will  respond  to 
the  feeblest  signals.  They  are  un- 
questionably 

SENSITIVE 

Here  are  receivers  so  rugged  in  con- 
struction that  they  will  keep  their  sen- 
sitive adjustment  longer  than  any 
others  made.    They  are  unquestionably 

DURABLE 

Here  are  receivers  fitted  with  every 
accessory  tending  to  comfort  and  con- 
venience.   They  are  unquestionably 

COMFORTABLE 

Here  are  receivers  designed  to  have 
100%  perfect  appearance.  They  are 
unquestionably 

GOOD  LOOKING 

They  fill  every  requirement  in  every 
respect,  at  prices  considerably  under 
any  obtainable  anywhere. 

WHY  PAY  MORE? 

The  demand  for  our  receivers  and 
other  MURDOCK  apparatus  has  been 
so  great  that  we  advise  early  orders  if 
you  wish  to  secure  prompt  service. 

Bulletin  J9B  sent  free  on  request 

WM.  J.  MURDOCK  CO. 

55  Carter  Street,  Chelsea,  Mass. 
509  Mission  Street,  San  Francisco 


Star  Storage  Batteries 
More  Dependable 

Lower  in  Price 

The  BEST  Guarantee 

Liberal  discounts  to  dealers ;  write  for 
particulars. 
THE 

STAR  STORAGE  BATTERY  CO 

Manufacturers  of 

Automobile  Starting  and 
Lighting  Batteries 


Muncie,  Ind. 


U.  S.  A. 


CTIinYT.ean  to  recognize  the  marks  that  nature  lias 
•  I  Hill  stamped  all  over  the  human  form.  Look  through 
II II  MAM  and  beyond  the  deceptive  smile  Know  the  strong 
nUIYIHll  and  weak  points  of  those  vou  meet.  Send  5  cents 
in  stamps  for  "PERSONAL  POWER",  a  little 
NA TURF  1lno!i  ,nat  "",]s  I,IIW  Address  P  A.  Koss.  Secre- 
tin I  UHLtnv  Progress  League.  31  Union  Sq.,  N.  Y.  City 
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ELECTRICAL  EXPERIMENTER 


November,  1919 


HIGH  SCHOOL 

COURSE  In 
TWO  YEARS 


YOU  ARE  BADLY  if  you  lack 


HANDICAPPED 


High  Scho  •  1 
traini  ng. 
You  cannot  attain  business  or  social 
prominence.  You  are  barred  from 
a  successful  business  career,  from 
the  leading  professions,  from  well- 
paid  civil  service  jobs,  from  teaching 
and  college  entrance.  In  fact,  em- 
ployers of  practically  all  worth-while 
positions  demand  High  School  train- 
ing. You  can't  hope  to  succeed  in 
the  face  of  this  handicap.  But  you 
can  remove  it.  Let  the  American 
School  help  you. 

FIT  YOURSELF  FOR  A 

DIG  ffllfUDE  This  Course. 
aaatm  r«aHW«M»  which  has  been 
prepared  by  some  of  Americans  leading  pro- 
fessors, will  broaden  your  mind,  and  make 
you  keen,  alert  and  capable.  It  is  complete, 
simplified  and  up-to-date.  It  covers  all  sub- 
jects Riven  in  a  resident  school  and  meets  ah 
requirements  of  a  High  School  training. 
From  the  first  lesson  to  the  last  you  are 
carefully  examined  and  coached. 

USE  SPARE  fINE  ONLY 

Most  people  idle  away  fifty  hours  a  week. 
Probably  you  do.  Use  only  one-fifth  of  your 
wasted  hours  for  study  and  you  can  remove 
yourpresent  handicap  within  twoyears.  You 
will  enjoy  the  lessons  and  the  knowledge 
you  will  gain  will  well  repay  the  time  spent 
in  study. 

YOU  BUN  NO 

IB  I     ft£  ^°  tnat  you  triay  see  f°r 

Bra  9  $P  Sr5  yoursi  If  howthorough  and 
complete  our  training  is, 
we  invite  you  to  t^e  ten  lessons  in  the  High 
School  Course— or  any  course  of  specialized 
training  in  the  coupon  below— before  decid- 
ing whether  you  wish  to  continue.  If  you 
are  not  then  satisfied,  we  will  refund  your 
money  in  full.  We  absolutely  guarantee 
satisfaction.  On  that  basis  you  owe  it  to 
yourself  to  make  the  test. 

Check  and  mail  t!:e  coupon  NOW  for  full 
particulars  and  Free  Bulletin. 


AMERICAN  SCHOOL 

Of  CORRESPONDENCE 

Dept.  H-268     Chicago,  Illinois 


Explain  how  I  can  qualify 
for  the  position  checked. 


mr 


..High  School  Graduate   Lawyer 

..Electrical  Engineer   Business  Manager 

..Elec.  Light  &  Power  Supt  Certified  Pub.  Accountan 

..Accountant  and  Auditor 
..Bookkeeper 
...Stenographer 
..Fire  Insurance  Expert 
..Sanitary  Engineer 
...Master  Flumber 
..Heating  &  Vent.  Engineer 
..Automobile  Engineer 
..Automobile  Repairman 
..Airplane  Mechanic 

neral  Education  Course 


..Hydroelectric  Engineer 

 Telephone  Engineer 

 Telegraph  Engineer 

 "Wireless  Operator 

 Architect 

 Building  Contractor 

 Civil  Engineer 

 Structural  Engineer 

 Mechanical  Engineer 

 Shop  Snnerintendent 

 Steam  Engineer 

 Draftsman  and  Designer   Common  School  Branches 


Name  

Address.. 


from  Canada  for  one  Bordinage,  and  also 
a    squad    of    Canauian    {.lam-clothes  men 

watching  the  wireless   operator  at  Q  

read)'  to  arrest  him  the  minute  you  tele- 
phone the  word.  Of  course,  I'm  not  sure 
he's  the  man ;  but  if  so,  by  to-night  I'll  get 
hold  of  sufficient  evidence  to  demand  his 
arrest." 

"Why  not,  after  the  capture  cf  the  crim- 
inals, get  the  men  themselves  to  tell  the 
whereabouts  of  Bordinage?  That  seems 
the  simplest  way,"  argued  Langford. 

"Because,"  returned  the  radio  man,  "I 
doubt  if  they  really  know  who  or  where 
lie  is.  He  has  played  one  of  the  safest 
games  in  the  annals  of  crime.  And  also 
I  will  require  the  use  of  the  Brooklyn 
Navy  Yard  station  for  the  whole  day.  You 
remain  here  to  direct  the  capture  of  the 
men." 

Before  noon,  Stevenson  again  journeyed 
to  the  Navy  Yard,  where  Langford's  influ- 
ence gained  him  control  of  the  key. 

He  had  scarcely  seated  himself,  when  the 

operator  at  the  Canadian  station  at  Q  

signaled  an  outgoing  ship.  Stevenson  threw 
on  his  sending  apparatus  and  called  "Bor- 
dinage, Bordinage,  Bordinage,  Larnelle." 
There  was  no  danger  of  Larnelle  hearing 
for  the  wave  was  in  the  upper  hundreds 
and  Larnelle,  in  obedience  to  the  orders  of 
apparently,  Bordinage,  had  reduced  to  two- 
hundred. 

There  was  no  response  to  his  call  of 
"Bordinage." 

A  few  minutes  later  the  same  Canadian 
operator  transmitted  the  weather  reports 
relayed  from  the  astronomical  station  at  St. 
Johns.  Again  Stevenson  made  a  futile  at- 
tempt to  call  Bordinage. 

Thruout  the  afternoon  an  J  evening,  ex- 
cept when  the  navy  station  was  operated 
for  government  use,  and  only  when  the  Ca- 
nadian operator  was  busy,  the  hobbyist 
vainly  endeavored  to  reach  Bordinage. 

Shortly  after  nine,  Langford  entered  and 
announced  that  the  active  members  of  the 
gang,  including  Larnelle,  coming  to  Ste- 
venson's home,  had  been  arrested  with  little 
difficulty.  Thev  had  brought  the  "goods," 
five  boxes  of  tightly  packed  ten-dollar  bills. 
Stevenson  had  been  correct.  They  protest 
ignorance  as  to  the  whereabouts  of  their 
leader. 

The  radio  man  motioned  for  quiet  and 
again  listened  to  the  Canadian  operator  in 
communication  with  an  Atlantic  vessel. 

"How  about  this  Bordinage,"  broke  in 
l.aneford. 

"I'm  going  to  get  him  now,"  responded 
Stevenson. 

A  moment  after  the  man  at  Q   had 

completed  his  orders  to  the  ship,  Steven- 
son prest  the  key  with : 

"Bordinage,  Bordinage,  Bordinage." 

It  was  the  first  time  he  had  flashed  the 
call  zvhen  the  Canadian  operator  had  not 
been  transmitting.  "Larnelle  Larnelle"  he 
signed. 

Silence  for  the  moment. 

Then  back  crashed  the  acknowledgment 
in  the  high-pitched  tone  of  the  Q   sta- 
tion.   "Larnelle  Larnelle,  Bordinage." 

A  coincidence  was  impossible !  By  a 
process  of  elimination  the  operator  at 
Q  and  Bordinage  were  the  same? 

The  light  from  t'te  powerful  nitrogen 
bulbs  flooded  the  trans-Atlantic  station  at 

Q  ,  and,  reflected  from  the  polished  in-' 

strnments,  dimmed  the  pale  glow  of  the 
Audions  into  almost  obliteration. 

One  of  the  two  men  in  the  outer  office 
noiselessly  r;nlaced  the  Long  Distance 
'phone  linen  th;  desk. 

The  radio  man  moved  nervously  in  a 
swivel  chair,  as  for  the  fifth  time  in  half 
as  many  minutes,  he  had  screeched  out  to 
the  unresponsive  T  arnelle. 

Feeling  a  hand  on  his  shoulder,  he 
whirled  in  his  seat  and  faced — a  represen- 
tative of  the  Canadian  Secret  Service. 


(The  End.) 


WIRELESS 
OPERATORS 

are  in 

Great  Demand 

OIG  salaries  paid 
*-*  to  trained  men. 
Our  course  of  in- 
struction will  qualify 
you  rapidly  for  an  ex- 
cellent position.  Un- 
usual opportunity  to 
see  the  world. 
Autumn  classes  just 
starting.  Enroll  now. 
Terms  moderate. 
Easy  payments. 

Eastern  District  Y.  M.  C.  A. 

179  Marcy  Avenue 
Brooklyn,  N.  Y. 
Telephone  Williamsburg  3800 


Memorize   Continental  Code 
Almost  Instantly 

My  method  is  the  short  cut.  Complete 
Chart  and  full  instructions  10  cents. 

C.  K.  DODGE 

MAMARONECK,   N.  Y. 


Make  your  own  "Wireless,"  also  Dynamos,  Bat- 
teries, Motors,  Telegraph,  Telephone,  Lights,  Bolls 
Alarms,  Coils,  Current  Reverser,  Electric  Engines,  etc! 
Book  with  75  Illustrations;  by  experts  so  anyone  carl 
understand  it.  With  Catalog.  Ali  10c,  3  for  25c  [3» 
J.  C.  Dorn,  705  S.  Michigan  St.,  Dept.  22,  Chicago.  Ills. 


Arnold 


J.  F.  ARNOLD 


Loose  Couplers 

Combination  Loose  Coup- 
ler Parts  and  accessories. 

Send  3c  stamp  for  lit- 
erature which  is  sure 
to  interest  you. 


2082  Lexington  Av.  N  Y 
Established  1910 


Universal  Radio  System 

Up  to  the  minute  radio  apparatus  for  pro- 
gressive users  who  can  recogJiize  quality. 
Send  stamp  for  catalogue. 

Universal  Radio  Mfg.  Corp. 

Dept.  W  Elmira,  N.  Y. 


/^Sale  on  Dry  Cells^ 

We  have,  in  stock  a  quantit'-  of  slightly  used  batteries 
which  we  are  closing  out  ;  ,  $1.25  PER  DOZ.  These 
cells  will  be  shipped  by  express  only.  Send  money  order 
or  cash,  in  registered  letter — no  stamps  accepted.  Five 
cents  will  bring  our  illustrated  catalogue  showing  other 
bargains  in  Ihe  electrical  line. 

ELECTRICAL  SPECIALTY  CO. 
Dept.  E.,  128  So.  11th  St..  Philadelphia,  Pa. 
Dept.  E..  48  So.  Front  St.,  Columbus,  Ohio 


SEND  TO-DAY 

For  Catalog  for  Complete  Line  of 

Receiving  Apparatus 

REMLER  RADIO  MFG.  CO.  ' 

163  Sutter  St.  San  Francisco,  Calif. 


You  benefit  by  mentioning  the  "Electrical  Experimei 
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"Wireless! 

KNOB  AND  SWITCH 
LEVER — Mounted  on  brass? 
bearing  and  shaft,  threaded 
fi-32,  two  inches  long. 
Lever  securely  fastened  to 
knob.  Each  40  cents,  post- 
age 4  cents. 

KNOBS  as  illustrated  above  as 
used  on  switch  lVix%  with 
hole  for  mounting,  each  20c 
postpaid. 

Consolidated  Radio  Call  Book,  postpaid,  $1.00 
CONTACT    TOINTS    7/32x7/32    Brass  with 
screw  for  mounting.    Postpaid  25c  per  doz. 
Cakellto-Dllccto  panels,  about 

9'/2  x  19  x  (4      B'ack  XX  $4.00 

19  x  19  X  'A      Black  XX   8.00 

9'/2  x  19  x  3/I6  Black  XX   3  00 

19  X  19  x  3'I6  Black  XX   6.00 

Send  5  cents  in  stamps  for  our  catalog  and  get  on 
our  mailing  list  for  future  bulletins. 

A.  H.  CORWIN  &  CO. 

924  Kinney  Building        Newark,  N.  J. 


Get  Our  Prices 

on  the  Wireless  Apparatus 
ycu    need,  before  buying. 

We  handle  new  and  second  hand  in- 
struments on  which  we  can  save  you 
money. 

All  Second  Hand  Instruments  guaranteed  to 
be  in  perfect  working  order. 

WHAT  DO  U  NEED? 
Send  us  your  list  now 

Radio  Equipment  Co. 

630X  Washington  St.         Boston,  Mass. 


PRE-WAR  PRICES 

Large  Stock  Immediate  Shipment 

No.  Switch  Points  Doz.     50  100 

626 —  Vi"xsA"  tapped  6-32.  .  .$.30  $1.00  $1.75 

627 —  1/4"x1/4"x1/2"  shank  6-32  .36    1.25  2.00 

628 —  Vi"xVi"  tapped  6-32.  .  .    .30      .90  1.50 

Above  prices  plain  brass  finish.  Nickeled  points 
50%  advance.    Postage  extra. 

Send  card  today  for  Circular  G 

Shotton  Radio  Mfg.  Company 

Successors  to 
Maguire  &  Shotton,  Albany,  N.  Y. 
P.  O.  BOX  3,  SCRANTON,  PA. 


SUPERLATIVE 
RADIO  EQUIPMENT 

THE  BEST  KEY  IN  THE 
COUNTRY 
10  Amp.  $7.75 — 20  Amp.  $8.25 
A  three  cent  stamp  will  bring 
bulletins  of  this  and  other  higher 
grade  apparatus. 


The  Radio  Engineering  Company 


22  St.  Paul  St. 


BALTIMORE,  MD. 


NEW   -  ORLEANS 

WIRELESS    SUPPLIES  AND 
MINERALS  OF  ALL  DESCRIPTIONS 

Send  6c  for  Catalogue 

L.  A.  ROSE 

4323  MACNOLIA  STREET 
NEW  ORLEANS,  LA. 


WILCOX  PANEL 
SWITCH 


"The  Best" 

f/2   In.  Radius  Tos:paid  Price 

Comp'ete  Twitch,  polished  brass  finish. 50c 
Complete  Switch,  nickel  plated  finish.. 60c 

Knob    turned  and  po'ishe'l  25o 

Switch   points,    brass  finish   2c 

Switch  points,  nickel  plated  finish....  4o 
THE  WILCOX  LABORATORIES,  Lansing,  Mich. 


NEW  24-CYLINDER  LIBERTY 
MOTOR. 

The  War  Department  has  developed  a 
24-cylinder  Liberty  motor  which  has  just 
been  successfully  tested  at  McCook  Field. 
Originally  the  Liberty  motor  was  designed 
for  eight  cylinders,  then  enlarged  to 
twelve  cylinders.  The  engine  used  in  the 
test  at  McCook  Field  was  built  of  standard 
Liberty  twelve  ports.  The  chanf.  es  were 
few,  consisting  chiefly  of  the  use  of  two 
regular  crank  case  upper  halves,  one  of 
which  was  somewhat  altered,  and  special 
design  connecting  rods. 

The  following  table  compares  the  Lib- 
erty 12  and  experimental  Liberty  24: 

HORSE  POWER  (NORMAL). 
Liberty. ..  .24    673        Liberty ...  .12  400 

POUNDS  PER  H.  P.  (DRY). 
Liberty.... 24    1.97        Liberty. ..  .12  2.11 
GAS  CONSUMPTION  (POUND)  PER 

H.  P.  AN  HOUR. 
Liberty. ..  .24  .55  Liberty. ..  .12  .51 
The  experimental  Liberty  24  compares 
favorably  with  successful  tests  of  foreign 
motors  of  approximately  the  same  power. 
An  engine  of  this  power,  if  run  at  the  nor- 
mal speed,  would  enable  the  use  of  a  com- 
paratively large  slow-speed  propeller  with- 
out gear  reduction,  thus  increasing  propeller 
efficiency. 

The  following  table  compares  the  Lib- 
erty 24  and  various  high-powered  foreign 
motors  : 

Motor  and  Country  of  Mfg.  H.P. 

Dedion,  France   800 

Liberty  24,  United  States  *673-73S 

Fiat  A-14,  Italy    600 

Rolls-Royce  "Candor,"  England   600 

Anzani  20,  France   600 

Renault  12-M,  France    550 

Salmson  18-Z,  France   500 

Napier  "Lion,''  England    450 


^Experimental,  not  rated. 


The  Ellec'dff'flCfal 

By  H.  Winfield  Secor. 

( Continued  from  page  658J 


down  operation  is  not  carefully  watched, 
the  tool  is  liable  to  "hog-in,"  and  before 
you  know  what  has  happened,  there  is  one 
grand  bang,  and  there  are  commutator 
segments  in  sixty-four  different  parts  of 
the  machine  shop.  Practical  experience 
has  proven  that  the  best  tool  for  all  ordi- 
nary commutator  work  up  to  6  to  8  inche:- 
in  diameter,  is  a  ^-inch  to  iV-inch  piece 
of  self-hardening  steel,  ground  carefully 
to  a  diamond  point  with  a  good  clear- 
ance. This  tool  should  measure  about  11  _• 
to  2  inches  long,  being  supported  in  an 
Armstrong  or  other  patent  tool  holder  of 
the  clamping  type.  A  left-hand  tool 
holder  should  be  used  in  turning  a  com- 
mutator. If  the  commutator  is  to  be  ma- 
chined, then  the  armature  is  invariably 
placed  in  the  lathe  with  the  commutator 
facing  the  tail-stock  center.  This  means 
that  the  tool  will  be  fed  from  right  to 
left  across  the  commutator,  taking  a  fin.' 
cut,  the  depth  of  which  can  best  be  judged 
by  actual  experience  in  turning  a  few  com- 
mutators of  different  sizes.  As  will  be 
readily  appreciated,  great  care  must  be 
exercised  to  quickly  release  the  tool  car- 
riage feed,  as  the  tool  approaches  the  rear 
end  of  the  commutator  where  the  connect- 
ing lugs  are,  or  it  will  "hog  in"  with  dis- 
astrous results  so  far  as  the  mechanical 
iob  is  concerned.  On  small  commutators 
it  is  the  best  practice  unless  you  are  a 
skilled  Electrical  Machinist,  and  used  to 
turning  commutators,  not  to  use  the  auto- 
matic feed  on  the  lathe  carriage  and  screw, 
hut  to  traverse  the  carriage  and  tool  along 
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home-study  series  of 
moder"  foreitm  lan- 
guages. Simplest, 
easiest  -  to  -  master 
language  method  ever 
Revised. 

French,  Spanish  or 
German,  pocket 
size,  cloth 

each  $1.25 

Drake  books  are  for  sale  at  all  leading  book  stores. 
Do  not  accept  Substitutes. 

Mail  the  Coupon  NOW 

Order  on  our  five  day  money  back  plan. 
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Could  You  Handle 
$100  a  Day? 

Repair — Rebuild — Retread  Tires 
the  Vanderpool  Way 

Profits  100%  or  more.  Small  in- 
vestment. We  are  the  pioneers  in 
the  manufacture  of  vulcanizers  that 
guarantee  absolutely  PERFECT 
work. 
Business 
pours  in. 
Work 
easv  to 
learn.  If 
others 
have 
been  suc- 
c  e  s  s  f  u  1 , 
so  can  you  be.  Write  today  for 
full  particulars. 
In  answering  address  Dept.  U  18 

WM.  VANDERPOOL  CO. 

Springfield,  O. 


anExpert 


Anlo  and  Tracer  Mcchan. 
Earn  $100  to  $  -00  a  ftlontfi 

Young-  man,  aro  you 
mechanicaLy  inclined? 
Come  to  the  Sweeney 
School.   Learn  to  bo 
an  expert.     I  teach 
with  tools  not  boci:3. 
Do  the  work  yoursc'.f, 
that's  the  secret  of  the 

SWEENEY  SYSTEM 


of  practical  training  by  xrh.ch  6,000 
soldiers  were  trained  fcr  U.  S.  Gov- 
ernment  and   over   20,C:o  expert 
mechanics.   Learn  in  a  few  week:;;  no  previous 
experience  necessary. 

PJJC  C  Write  today  for  illustrated  free  catalog: 
»  iifct  showing  lmn._:re<"9  of  pictures  rr.cn 
working  in  new  Million  Dollar  Trade  School. 

LEARN  A  TRADE  j 


SCHOOL  OF  Auro-TRACTOR-AVIATIC 
66  Sweeney bloo.  Kansas  city.i 


SLIGHTLY  USED 
STANDARD  MAKE 


TIRES 


Size    New  Tubs 

Trice 

30x3 

. .$1.R5. . 

t  4.50 

. .  2.00.. 

5 .00 

::ix3>,4 

5.50 

2  25.' 

0  110 

:;u4 

. .  2.75.. 

6.50 

:«x4 

. .  2  40. . 

7.50 

34x4 

. .  2.70.  . 

8  50 

a4x4% 

. .  2.85.  . 

10.00 

Size  New  Tube  Trice 
35x4Mi .  .$3.00.  .$10.25 
30x4%..  3.50..  10.50 
35x5  ..  3.75..  11.00 
3Hxo  ..  ..  11.50 
37x5    ..  4.00..  12.00 

Special — Brand  New 

3-X3V4.    Curd.  .$12.25 

Order  now.    Shipment  made  the  same  day. 
$1  deposit  required  with  each  tire  order, 
balance    ('.    O.   D.,   subject   to    your  examination. 
Specify  whether  you  desire  to  have  clincher  or 
straight  side  tire. 

Special  cash  discount  of  5  per  cent  if  full  amount 

accompanies  order. 

CENTRAL  TIRE  &  VULCANIZING  CO., 

2309  S.  STATE  ST.,       Dept.  E.  E.  CHICAGO 


Says  the  Master  Mechanic.  Tlie  Greb 
Automatic  <^rip  Puller  is  a  One-Man 
I'uller — Quick-acting,  strong  and  sim- 
ple in  the  extreme.  May  be  locked  in 
any  desired  position.  A  combination 
of  two  or  three  arms.  Heavy  Duty 
Size  capacity  1"  to  18" — Junior  size 
capacity  1"  to  7".  Two  sets  of  jaws 
furnished  with  each  size. 

Ten  Days' Trial 

j.a.ber  does  not  have  them  we  will  send  you 
one.   Try  it  ten   day9.    If  not  satisfactory, 
r.-turn  to  us  and  w<*  will  refund  your  money. 
V  also  make  the  r.RER  RIM  T  OL, 

THE  GREB  CO,   230  Stale  Slreel,  BOSTON 


the  commutator  by  hand.  The  commutator 
rhould  revolve  at  medium  speed,  it  usually 
r  roving  t'  best  practice  to  shift  the  belt 
cn  the  lathe  to  the  center  cone  on  the 
stept  pulley.  De  sure  to  oil  the  tail-stock 
center,  or  both  centers,  if  the  armature 
or  shaft  supporting  tlie  commutator  is  sup- 
ported at  two  centers  instead  of  gripping 
the  rear  end  of  the  shaft  in  the  live  chuck ; 
also  watch  the  tail-center  closely,  making 
sure  that  it  is  kept  tight,  and  does  not 
slowly  loosen,  or  the  armature  may  fly 
out  of  the  lathe  and  be  badly  damaged. 
There  are  two  ways  of  supporting  the 
armature  or  shaft  in  the  lathe ; — in  the 
first  method  a  dog  is  secured  to  the  rear 
end  of  the  shaft  which  en^ajes  with  one 
of  the  slots  in  the  face  plate  mounted  on 
the  lathe  spindle.  In  the  second  method, 
the  commutator  end  of  the  shaft,  as  shown 
r.t  Fig.  2,  is  supported  on  the  tail  center, 
while  the  rear  or  pulley  end  of  the  shaft 
is  gript  in  the  lathe  chuck.  Care  must  be 
taken  to  accurately  center  the  shaft  in_  the 
chuck  if  it  is  an  independent  3  or  4-inch 
jaw  chuck,  and  of  course,  if  it  is  an  auto- 
matic self-centering  chuck,  then  the  shaft 
will  be  centered  without  trouble,  at  once. 
Do  not  under  any  consideration,  allow  the 
chuck  jaws  to  close  down  on  the  shaft 
directly ;  a  piece  of  thin,  brass  or  copper  is 
placed  around  the  shaft  and  the  jaws  of 
the  chuck  are  allowed  to  press  on  this,  so 
as  not  to  damage  the  shaft. 

Finishing  the  commutator :  After  the 
commutator  has  been  turned  down,  until 
all  of  the  burnt  spots  or  low  areas  have 
been  cleared  up  and  a  new  even  surface 
is  seen  all  around  the  commutator,  it  is 
ready  to  be  finished  or  polished.  It  is 
good  practice  to  start  finishing  the  com- 
mutator (the  tool  of  course  being  backed 
away  from  the  commutator,  or  in  fact  re- 
moved from  the  tool  post),  by  gently  apply- 
ing a  fine  cut  file.  This  means  a  single 
cut  file  and"  not  a  double  cut  one,  and  also 
one  having  a  fine  pitch.  After  the  rough 
surface  has  been  pretty  well  drest  down 
by  a  light  application  of  the  file  applied 
over  the  rotating  commutator  as  evenly  as 
possible,  it  can  then  be  finished  with  fine 
sand  paper.  Some  machinists  use  first  a 
medium  coarse  sand  paper,  and  then  finish 
with  a  fine  sand  paper.  Emery  cloth  must 
never  be  used  on  any  commutator,  under 
any  condition  whatsoever.  Particles  of 
emery  lodge  in  the  mica  between  the  com- 
mutator bars,  and  tend  to  conduct  the  cur- 
rent, thus  short-circuting  the  bars.  Some- 
times bad  spots  will  develop  in  the  mica; 
thoroly  clean  out  this  spot  until  the  white 
mica  is  seen,  and  all  charred  portions  re- 
moved ;  this  hole  is  then  filled  with  a  few 
drops  of  water  glass  (sodium  and  potas- 
sium silicate)  and  this  is  allowed  to  harden. 
This  is  a  very  good  insulator,  and  has 
saved  many  commutators  from  breaking 
down  electrically. 

Such  holes  or  grooves  can  be  easily 
cleaned  out  by  means  of  the  small  steel 
tool  shown  at  Fig  3  D.  These  tools  are 
carried  by  all  electrical  and  motor  men, 
and  thev  are  usually  constructed  from  the 
ends  of  broken  hack-saw  blades,  taped  up 
along  the  handle  portion. 

At  Fig.  3,  several  interesting  wrinkles 
in  commutator  machine  work  are  shown. 
At  A,  the  position  of  the  diamond  point 
tool  is  illustrated  from  above.  This  tool 
should  be  placed  at  an  angular  position  as 
shown,  and  so  ground  that  when  it  comes 
up  in  line  with  the  lugs  on  the  commutator 
bars,  the  side  of  the  tool  will  not  touch 
before  the  point  does.  Sometimes  it  is 
necessary  to  take  a  cut  or  two  over  the 
radial  face  of  the  commutator  segment 
lugs,  and  even  the  edges  of  these  lugs  are 
frequently  turned  down.  The  usual  sur- 
faces finished  on  a  commutator  are  shown 
r*-  3-F,  rr"1  ^priced  F.    .A11  narrow  ed"es 


MAKE  MONEY 


Don't  be 
content  to 
plod  along 

on  a  small  salary.    Be  independent.    Go  in  the  tire  re- 

§ airing  business.  One  man  says  "I  made  $60.00  tl.e  first 
ay."  Others  average  $2u0  to  $600  a  month.  Very  little 
capital  needed.  Jooa  plentiful.  Every  motorist  a  pos- 
sible customer.   No  experience  needed.   We  teach  you. 

3M*A*JL!^Tire  Repair  Outfit 

improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturers 

Does  as  crood  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  under  cure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

C210  Fourth  St.      Waupun,  Wisconsin 


tart  a  Garage 

Make  $100  to  $400  a  Month 

Right  in  your  own  neighborhood.  Be 
a  Rahe  Trained  Motor  Mechanic  and  get 
into  a  good  paying  business  at  once    80  000 
email  towns  and  rural  communities  without  a 
Garage  of  any  kind. 

Learn  in  6  to  8  Weeks 

Haily  practice  on  Automobiles.  Trucks, 
actors  —  Greatest   Training  Equip- 
ment in  A -nerica.  All  you  need 
is  will  to  "Learn  By  Doing." 
'No  colored  applications) 

Write  for7-Day  PnPP 
Trial  OfferrKEC. 
and  Big  Book  ** 
RAHE  AUTO  AND 
TRACTOR  SCHOOL 

Dept.  2420  , 
Kansas  City,  Missouri 


No  More  Spark  Plugs 

need  be  bought  if  you  use  the 

"ALSOP-ALL-SPARK" 

the  spark  intensi- 
fler  that  puts  new 
life  into  ciead  and 
worn  out  plugs. 
You'll  never  have 
to  stop  and  clean 
your  plugs  again  if 
you  equip  your  car 
with  the  "All- 
Spark.  "  Quickly 
attached  to  any  4- 
cylinder  car,  truck 
or  tractor.  Instant- 
ly regulated  from 
the  dash. 

Price  Complete,  $7^2. 

Saves  Fuel  and  Spark  Plugs.  Gives  More  Speed  and 
Power.  Sparks  Carbon  Choked  Plugs.  Causes  Per- 
fect Combustion.  Gives  More  Powerful  Spark.  Elimi- 
nates Carbon  and  Vibration. 

Order  to-day  or  write  for  circular. 
All-Spark  Ignition  Co.,  Inc.,  I3X  Water  St.,  N.  Y.  C. 


Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

v  ^S&^T  ^3  5000  Graduates  making 

^B^V^SskIIsV    good.    Catalog  Free. 
Cleveland  Automobile  School,  1807  E  24th  St.,  Cleveland,  0 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 
1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 


HERE'S  YOUR  CHANCE 


This  6  Passenger,  4  cylinder.  37  H.  P.  BUSH  Car— Timken  Bearings 
— Willard  Batteries— 2  Unit  Starting  &  Ltg.— 116-inch  whl.  base. 
Write  at  once  for  the  best  Automobile  Offer  in  existence— Don'l 
wait— Cars  guaranteed  or  money  back. 

Bl  |  O  l_l  Address  J.  H.  Bush,  President.  Dept.  r  *» 
U  9,  |-|  MOTOR  CO.,  Bush  Temple.  Chicago.  Illinois 
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The  Newest  Things 

IN  WIRELESS 

Are  in  These  Three  Books 

LJust  Off  The  Press 
RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Every  amateur  should  have  this  bonk  as  it  answers  the 
Questions  you  want  to  ask  and  covers  all  phases  of 
the  subject  matter  indicated  by  its  title. 

Cloth  Bound,  320  Pages.    Price  $1.25 
THE  WIRELESS  EXPERIMENTERS'  MANUAL 

By  E.  E.  Bucher 
Mr.  Bucher's  latest  book.  The  only  one  that  compre- 
hensively covers  all  phases  of  wireless  work,  including 
the  latest  practices  in  both  Hadio  Telegraphy  and 
Telephony.  Most  complete  text  buolc  on  these  subjects 
yet  published. 

Cloth  Bound,  Approximately  300  Pages.    Price  $1.75 
HOW  TO  CONDUCT  A  RADIO  CLUB 
By  E.  E.  Bucher 

One  of  the  most  popular  wireless  books  ever  published. 
Covers  parliamentary  procedure,  indoor  and  outdoor  ex- 
periments, 5. 000-mile  receiving  sets,  use  of  vacuum 
tubes  and  many  other  subjects. 

Paper  Cover,  148  Pages.   Price  50o 
THE  WIRELESS  AGE 
A  monthly  magazine  that  will  keep  you  posted  on  the 
up-to-the-minute   things   in   wireless  communication. 
Official  organ  of  the  National  Amateur  Wireless  As- 
sociation. 

Price  Per  Year  $2.00 
SPECIAL  COMBINATION  PRICE 
All  Four  for  Only  $4.50 

WIRELESS  PRESS 
1850  Woolworth  Building,  New  York 


"The  Livest  Catalog  in  America" 


Our  big,  new  electrical  cyclopedia 
No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire-  j 
less  and  electrical  catalog  iu  a 
print  today.   180  Big  Pages, 
509  illustrations.  300  in 
etruments  and  appara- 
tus, etc.  Big  "Treatise 
on   Wireless  Teleg 
raphy."  20  FREB 
coupons  for  our 
160-page 
FREE 
Wireless 


Course 
20  les- 
fc-      sons.  FREE 
Cyclope- 
dia  No.  20 
oeasures  7x5%". 
Weight  %  lb.  Beau- 
tiful stiff  covers. 


Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  20  as  described. 
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Telephone  Sufferers ! 

TOMAraom 

High  Power  Scientific  Receiver 
Earpiece  is  tuned  to  the  ear. 
It  can't  confuse  nor  fatigue.  Ab- 
sorbs shocks,  improves  the  Hear- 
ing and  conserves  time.  For  Busy, 
Deaf,  Nervous.  Privacy  and  Noises. 
Guaranteed  to  suit.  (Check  or 
C.  O.  D. — Export  $2.20).  No 
Agents. 

Evolution  Phone  Company 
48  Greenwich  Ave  .  New  York  Oitv 


WIRELESS 


Apparatus,  Raw  Mate- 
rials. Magnet  wires, 
motors,  experimenters'  needs,  novelties  listed 
in  our  Catalogue  C-3.  Assure  yourself  of 
prompt  service  and  right  prices  by  buying  from 
this  world  famed,  reliable,  Experimenters'  Sup- 
ply House.  99  of  every  hundred  orders  re- 
ceived shipped  within  24  hours.  Catalogue  C-3 
FREE  on  request. 

THE  NEWMAN-STERN  CO.,       Cleveland,  O. 


B-BATTERIES 


Standard  Signal  Corps.  TJ.  S.  Armv 
for  Vacuum  Tubes  Type  BA-2.  fnllv 
EuarantPed.  at  90c  postpaid  .  Also 
YVireless  Keceivine  and  Sending  instru- 
ments at  reasonahle  prices.  state 
wants.    Send  for  bulletin. 


22.5  Vnlti 
15  Cella 

The  H.  S.  Wireless  Co..  164  Ross  St..  Brooklyn.  N.  Y. 
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TAMMERER 

Send  10  cents  for  my  remarkable 
book,  "How  To  Stop  Stammering." 
Kiil     the     fear     of  stammering. 
Re  education  (he  key. 
The  Hatfield  Institute,    109  H,  Dearborn  St.,  Chicago,  III. 


EARN  MONEY 

Stamping  Names  on  Key  Tags.  $Cft 

Either  Bex.  Spare  time.  Some  make  0 1/ 
bend  26c  for  Tae  with  your  name  on  and  inal  rue- 
Returned  if  req..,,ed.  Exp.  Key  Tag  Co.,  Cohoes,  N.Y. 


or  surfaces  are  invariably  machined  off 
with  the  hand-feed  of  the  tool  rest  and 
carriage.  At  Fig.  3-B,  there  is  shown  the 
proper  position  of  the  diamond  point  tool 
turning  the  commutator,  and  the  point  of 
the  tool  is  best  placed  a  slight  distance 
above  the  center  line  of  the  shaft.  A 
handy  sand  paper  block,  several  sizes  of 
which  can  be  made  where  much  commu- 
tator work  is  done,  is  shown  at  Fig  3-C. 
The  curvature  of  the  wooden  block  over 
which  the  sand  paper  is  stretched,  should 
approximate  that  of  the  perifery  of  the 
commutator.  These  blocks  are  extensively 
used  in  cleaning  the  commutator  on  motors 
and  generators  in  actual  operation  in  fac- 
tories, etc.  The  sand  paper  is  secured  in 
two  slots  or  by  screw  clamps  on  the  rear 
of  the  block. 

At  Fig.  4  the  operation  of  boring  out  a 
commutator  to  lit  a  shaft  is  shown,  as 
well  as  the  detail  of  the  boring  out  tool. 
Tools  for  this  purpose  are  available  in  the 
Armstrong  or  other  style  of  patent  clamp- 
ing tool,  in  which  a  short  nib  of  self- 
hardening  steel  properly  sharpened  may  be 
placed,  but  it  is  common  practice  to  forge 
a  tool  for  this  purpose  of  the  pattern 
shown.  The  cutting  edge  of  the  tool  may 
be  ground  to  a  diamond  point  on  the 
emery  wheel,  as  shown.  In  some  cases 
it  may  expedite  the  work  to  use  a  drill 
somewhat  smaller  than  the  size  of  the 
shaft,  for  which  the  commutator  is  to  be 
bored  out  to  fit,  placing  the  drill  in  a 
'chuck  held  in  the  tail-stock  sleeve.  It  is 
best  to  have  the  point  of  the  boring-out 
tool  slightly  above  center  as  before  men- 
tioned in  the  use  of  the  turning  tool.  The 
automatic  carriage  feed,  which  traverses 
the  tool  either  way  along  the  lathe,  may 
be  used  and  time  gained  by  increasing  the 
cut  a  thousandth  of  an  inch  or  two  on 
the  cross-feed  handle.  When  the  tool  has 
progrest  thru  the  commutator  one  way ; 
thus  a  new  cut  will  be  taken  by  the  boring- 
out  tool  when  the  carriage  is  being  trav- 
ersed back  toward  the  tail-stock.  It  is 
presumed  in  this  case  that  the  commuta- 
tor has  been  accurately  centered  as  re- 
gards the  outside  perifery  in  the  lathe 
chuck;  also  the  commutator  should  not  be 
gript  by  the  chuck  jaws  directly,  but  a 
piece  of  -rV-inch  brass  or  copper  for  small 
commutators,  should  be  placed  around  the 
segments  in  the  manner  shown,  and  the 
jaws  clamped  down. 

Inside  and  outside  calipers  are  necessary 
to_  correctly  carry  out  this  machine  oper- 
ation, the  outside  calipers  being  first  used 
to  accurately  determine  the  diameter  of  the 
shaft,  and  the  inside  calipers  are  then  set 
from  the  other  calipers.  From  time  to 
time  the  inside  calipers  are  then  tried  in 
the  opening  being  bored  out  at  the  center 
of  the  commutator,  and  very  light  cuts 
taken  toward  the  last,  until  the  bore  is 
of  the  right  size  to  permit  the  commutator 
fitting  on  to  the  shaft.  In  some  cases  the 
commutator  has  to  be  bored  out  so  that  it 
will  just  fit  on  the  shaft  with  a  little  urg- 
ing, and  it  is  then  held  in  place  by  a 
key  on  the  shaft.  Very  small  commutators 
are  usually  made  to  have  a  driving  fit. 
In  other  words,  the  hole  bored  out  in  the 
'-ommutator  in  this  case  must  be  a  few 
thousandths  of  an  inch  smaller  than  the 
diameter  of  the  shaft.  It  is  frequently 
necessary  to  apply  ice  to  the  shaft,  and 
heat  to  the  commutator,  in  order  to  con- 
tract the  former  and  expand  the  latter,  so 
n.s  to  allow  the  commutator  to  fit  over  the 
shaft.  It  may  even  then  require  a  little 
urging  with  a  mallet  and  a  piece  of  pipe 
in  order  to  drive  it  into  place,  denendinff 
upon  how  accurately  the  commutator  has 
been  bored  out.  In  a  short  time  the  shaft 
will  expand  and  the  commutator  will  con- 
tract, thus  providing  a  very  firm  juncture, 
and  holdine  the  commutator  rigidly  in  posi- 
tion on  the  shaft. 

(Next  installment  will  appear  in  the  De- 
cember issued 
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Engineering 


Learn  at  Home ! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  203  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  I.  C.  S.  help,  but 
never  were  opportunities  so  great  as  no  w. 

Let  the  I.  C.  S.  help  you.  Choose  the  T.  ork  you 
like  best  in  the  coupon  below,  then  mark  a  id  mail 
it  today.  This  doesn't  obligate  you  in  the  least 
and  it  will  bring  you  information  that  will  start 
you  on  a  successful  career.  This  is  your  chanc«. 
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Electrician 

□  Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Electric  Machine  Ilesljjner 
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Practical  Telephony 
MECHANICAL  ENGINEER 

□  Mechanical  Draftsman 
3  Ship  Draftsman 

□  Machine  Shop  Practice 

□  Toolmaker 
D  Gas  Engineer 

□  CIVIL  ENGINEER 

□  Surveving  and  Mapping 

□  MINE  KOKEM'N  OH  ENO'lt 

□  ARCHITECT 

□  Architectural  Draftsman 
Q  PLUMBING  AND  HEATING 
Q  Sheet  Metal  Worker 


Q CHEMICAL  ENGINEER 
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□  ADVERTISING  MAN 
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□  RAILROADER 
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C  DESIGNER 
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□  Cert.  Pub.  Accountant 

□  Traffic  Management 
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Q  STATIONARY  ENGINEER 
P  CIVIL  SERVICE 
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Franklin  Institute 
Dept.  L  101,  Rochester,  N.  Y. 

Sirs :  Send  me  without  charge 
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Double  mileagj.  prevent  blo  y- 
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Thousands  sold.  Details  free.  Agents  wanted. 
Amer.Acr-.sserlos  Co.. DeptSj. Cincinnati 
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Study  Chemistry 

with  the  aid  of  one  of  our  chem- 
ical and  apparatus  sets.  They 
contain  all  the  chemicals  and  ap- 
paratus necessary  to  perform 
practically  every  experiment 
found  in  any  text  hook. 
All  Chemicals  rre  Contained  in  Class  !bttl33 

Chemical    Set    No.    1  $13.50 

Apparatus  Set  No.  1 —  11.75 

Chemical    Set    No.    2   20.50 

Apparatus  Set  No.  2 —  31.25 

Chemical    Set    No.  3 —  54.25 

Apparatus  Set  No.  3 —  55.00 

Write  for  particulars  which 
state  quantities,  etc.,  of  chemicals 
and  apparatus  supplied. 

Junior  Set  No.  GO 

For  those  who  do  not  wish  so 
elaborate  a  set  at  first,  we  have 
put  out  a  Junior  Set,  consisting 
of  48  chemicals  in  glass  bottles 
and  16  pieces  of  apparatus. 

TKICE  .$5.00 
Ziegler   Experimental  Laboratory 
47  Judson  St.  ROCHESTER,  N.  Y. 


Use  HB  Ball  bearing 
electric  Motors 


Lower    Power-  Cost  -  Bette?  Power 

JHB   Ball   Bearing  Electric  Motors  nave  greatly  on 
operating  cost.    More  economical,  more  dependable, 
better    lo    every    way   Uian   «a.s    engine.  Trouble 
proof,  built  for  heavy  duty.    Ideal  power  for  fae-il 
lory,   garage  end  machine  slion. 
$20  brings  you  any  HB  Motor.    Balance  on  easy  termj.- 


Service  Department  Kindly  advises  on 
your  requirements.  Get  their  ttdvlce— 
FREE— simply  state  what  machinery 
«hh  to 


available.  Your  power  system  t.lanne-d 
for  IM-81  reaolta  :.t  leout  coet.  Fin  this 
ud  to  your  letterhead  and  mail  today 
for  full  Information  Ask  also  about 
H  B  Unitary  Charcero.  Generators,  etc. 

HOBARI  BROTHERS  COMPANY 
,        Boa  tl  Sit      Troy,  Ohio 
l.Vi'cc; **fut  Maitjfaclutert  Siiite  lil'S 


Rider  Agents  Wanted 

Everywhere  to  rid?**  and  exhi-    cci=~^  — 

tut  the  new  Ranger  "Motorbike" 
completely  equipped  with  electric 
iight  and  horn,  carrier,  etand.  tool 
tmk.  coaster-brake,  mud  gunrda 
and  anti-skid  tires.  Choice  of  44 
other  styles*  colors  and  sizes  in 
the   "Ranger"  lino  of  bicycles. 

EASY  PAYMENTS  if  desired  at 
a  small  advance  over  our  Spec- 
ial Factorv-to-Eidcr  cash  prices. 

DELIVERED  FREE  on  approval 
and  30  DAYS  TRIAL. 

Tl  B  r  C    Lamps,  Wheels, 
Intd    Sundries,  ard  parts 
for  all  bicvcles— half  usual  prices. 

SEND  NO  MONEY  but  tell  us  exactly  w'- 
you  need.  Do  not  bnv  until  you  get  our  prices,  \\%*  ■ 
terms  and  the  big  FREE  catalog.  WMI 

Ml-  A  lit    CYCLE  COMPANY  > 
IlMtg   Pept.L-107,  Chicago 

SPECIAL K0N-VER-TER  SLIDE  RULE 

The  Hamilton  KON-VER-TER 
slide  rule  has  over  6IIU0  gi  aduatlons 
nudovor  1K"0  characters  on  It,  will 
handle  anything  in  Arithmetic,  Alge- 
bra.  Geometry  or  Ti  is.  ThiaBhde,  rule 
Is  Inuso  In  ull  icirtaof  the  world  and  is 
much  simpler  to  operate  than  others  of 
similar  lines.  Does  not  require  a  wiz 
ard  to  use  it. 

Eventually  you  will  get  this  mle. 
get  it  now  and  eavo  the  extra  bother 
and  expense.  Utility  rules  SI. 00. 
Special  Da  Luxe,  white  ivory  celluloid 
12.60,  Instructions  free.  Leatherette 
case  60c  extra. 

_   J.  c.  HAMILTON  1,  CO.. 
Dept.  B   7  Water  St.,  Boston.  U.S. A 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Your  $1.00 
back  if  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


SBe   FREE  From 
TAMMERI  NlX 


Horns  Exercise  Course.     Results  G 
NO  PAY.    Write  for  full  p 
Sutherland  Course.  Educational  Blrln 


GUARANTEED    or  I 

lartlculars. 

.  70-5th  Ave  -  N -  V-  I 


(Continued  from  page  640) 


Another  device,  used  first  by  the  Ger- 
mans and  afterward  by  the  Allies,  con- 
sisted of  an  insulated  cable  laid  on  the 
bottom  of  the  sea,  mark  a  passage  thru 
a  mine  held  or  other  intricate  channel. 
One  end  of  it  was  earthed  and  an  alter- 
nating' current  was  past  along  it.  Delicate 
devices  were  then  installed  on  the  vessel, 
and  these  enabled  it  to  follow  the  cable 
accurately.  Sir  Charles  said  that  by  this 
means  ships  were  guided  for  a  distance 
cf  fifty  miles  and  followed  the  cable  with 
;:s  much  precision  as  a  railless  electric 
street  cr.r  follows  a  trolley  wire. 

BORING  INTO  THE  EARTH  FOR  POWER. 

Sir  Charles  also  discust  what  England 
could  do  when  its  coal  supplies  began  to 
give  out,  saying : 

"One  cannot  but  realize  that,  failing  new 
and  unexpected  discoveries  in  science,  such 
as  harnessing  molecular  and  atomic  energy 
in  matter,  the  great  position  of  England 
cannot  be  maintained  for  an  indefinite 
period.  At  some  time  more  or  less  remote, 
long  before  the  exhaustion  of  our  coal, 
population  will  gradually  migrate  to  those 
countries  where  natural  sources  of  energy 
are  most  abundant." 

He  suggested  that  a  new  form  of  en- 
ergy might  be  discovered  by  sinking  a 
shaft  twelve  miles  deep,  *  that  is,  about 
ten  times  as  deep  as  any  in  existence.  It 
would  cost  $25,000,000  and  take  about 
eighty-five  years,  but  not  only  would  much 
useful  knowledge  concerning  the  internal 
constitution  of  the  earth  in  relation  to  min- 
erals of  high  specific  gravity  be  gained 
from  it,  but  it  might  also  solve  the  prob- 
lem of  obtaining  power. 

"In  Italy,  at  Lardarello,"  Sir  Charles 
said,  "boreholes  have  been  sunk  which  dis- 
charge large  volumes  of  high  pressure  of 
steam  which  is  being  utilized  to  generate 
about  10,000  horse  power  by  turbines.  At 
Sol  Fatara,  near  Naples,  a  similar  project 
is  on  foot  to  supply  power  to  the  great 
works  in  the  district.  It  seems,  indeed, 
probable  that  in  volcanic  regions  a  very 
large  amount  of  power  may  be  in  future 
obtained  directly  or  indirectly  by  boring 
into  the  earth." 

Sir  Charles  also  spoke  of  the  intense 
pressure  produced  by  moderate  forces  clos- 
ing up  cavities  in  water.  A  committee  ap- 
pointed by  the  Admiralty  investigated  dur- 
ing the  war  the  rapid  corrosion  of  propeller 
blades  of  some  ships  performing  arduous 
duties.  It  was  "found  that  the  corrosion 
was  due  to  the  intense  blows  struck  upon 
the  blades  of  the  propellers  by  the  nuclei 
of  vacuous  cavities  closing  up  against  them. 
Tho  the  pressure  bringing  the  water  to- 
gether was  only  that  of  one  atmosphere, 
yet  it  was  proved  that  a  nucleus  of  20,000 
atmosphere  might  be  produced."  Sir 
Charles  said  this  great  pressure  might  be 
generated  under  some  conditions  in  rivers 
and  waterfalls  when  the  velocity  in  river 
current  exceeded  fifty  feet  per  second,  and 
was  probably  as  great  a  source  of  corrosion 
as  the  washing  down  of  boulders  and 
I  ebbles. 


*This  scheme  was  fully  described  in  Mr. 
Oernsbnck's  editorial.  "Tapping  the  Earth's 
Heat."  in  the  March.  1919,  issue  of  the  "Elec- 
trical Experimenter." 


Electricity  furnished  by  a  central  station 
rumps  half  of  the  entire  water  supply  of 
Baltimore.  Md. 


fSend  To-day  for  the"\ 

"Electrical  Workers  Friend" 
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An  electrical  book  of  GC  motor  <t> 
drawings  with  complete  instruc-  *r 
tions  lor  rewinding  and  reconnect- 
ing A.C.  motors.  Special  at 
Or  write  lur  lull  particulars  of  this  valuable  book. 

SMITH  &  SMITH  PUBLISHING  CO. 

Dept.  B.   1524  LOWKlt  ST.,   N.S.,   PITTSBURGH,  PA. 


STUDENTS 


Publishes 
cash  art  as- 

  signments, 

MAGAZINE  lessons  and 
articles  on 
Ca»1ooning,  Designing,  Illus- 
P  anc,  Lettering  and  Chailc-TilkinJ. 
Jriticises  amateurs'  work.  Full  of  in- 
formation for  artists  and  art  students. 
Satisfactory  or  money  refunded.    20c  a  copy,  $1  for  6 
Send  jtz  NOW,  Thrift  Stamps  Taken 
G.H.  L0CKW00D,  Editor,  Dept.  536,  Kalamazoo,  Mich. 


CLEARTONE  PHONOGRAPHS 
$4.00  to  $200.00  Retail 

Needles  45o  per  thousand  in  lots  of  500,000 
Motors  $1.35  to  $14.75  each.  Tone  Arms  and 
Reproducers  $1.30  to  $5.75  per  set.  Main 
Springs  20c  to  90c  each.  Records,  Neeilles, 
Bapphire  Points  and  Parts  at  reasonable 
prices. 

Write  for  our  84  parte  catalogue,  the  onlv  one 
of  Its  kind  in  America,  illustrating  33  differ- 
ent styles  of  Tallilnc  Machines  and  over  500 
different  Phonoirranhic  farts. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept   40U  E.  12th  St..  N.  Y    T7.S  A 


Hang  Your  Own 
Lighting  Fixtures 

Semi-Bowl  $5.85.  Plate  &  Ball  85c. 
4  light  shower  $5.35.  Completely  wired 
including  glassware.  Send  for  new 
catalogue,  complete  line. 

ERIE  FIXTURE  SUPPLY  CO. 

Sta.  C  Erie,  Pa. 


£ARN$I200AY€AR 
IN  SPARE 
TIME 


WRITING  ONE  PHOTOPLAY  a 

week  right  in  your  own  home.  We 
.   j  how  to   TURN   YCUR   IDEAS  INTO 
DOLLARS.    Demand  increasingly  Greater  than 

  «_  Supply.     Easy,   fascinating,  instructive  work. 

NO  EXPERIENCE  NECESSARY— just  common  sense  and  OUR 
H&LP  to  mnktj  yo<  r  "happy  thoughts"  and  dailv  experiences 
into  scenario,  Jn  the  lire*  of  all  people— in  Y&UR  lile-are 
many  ntculrnts  that  will  make  heart  appealing  photoplays  the 
producers  are  looking  for.  Write  NOW  for  our  Flifc.K  h.,.,k 
of  valuable  information  and  Special  price  and  PRIZE  OFFEF1 
Chicago  Photo  playwright  College.    Box  27S-E2  Chicago. 


STAMMERING 

0?{£  SPEECH  DEFECTS  quickly 

and  permanently  corrected  at  America's  Pioneer 
School.  Founded  1894.  Thousands  of  graduates.  Ses- 
sions continuous.  Dormitories  in  connection.  Scienti- 
fic advice  gladly  given.  Literature  Free    Consult  Us. 

THE  LEWIS  SCHOOL,    31  Adelaide  Street,  Detroit,  Mich 


LEARN  WATCHMAKING 


By  our  PROFIT  SHARING  plan  watchmakers  earn 
from  $40  to  $80  per  week  and  the  demand  for  com- 
petent nictt  is  greater  than  the  supply.    Write  for  free  book. 

CHICAGO    SCHOOL   OF  WATCHMAKING. 
Dept.   30,    190  N.    Slate  Street,  Chicago. 


BOW  LEGS  and  KNOCK- 
KNEES"  UNSIGHTLY 

Send  for  booklet  showing  photos  ol  men  1 
with  and  without  THE  PERFECT  LEG 

FORMS. 

PERFECT  SALES  CO. 

140  N.  Mayfield  Ave.,  Dept.  50  Chicago,  III. 


Men  Wanted  I 

To  Become  Draftsmen 

Salary  $176-$260  month  when  competent.  Chief 
Draftsman  will  train  you  personally,  also  furnish 
free  all  tools  and  drawing  table  Training  eiven 
until  placed  In  position  at  above  salary*  Address 

CHIEF  DRAFTSMAN  DORE 
Engineer's  Equip.  Co.  .  Inc.,  Div  7448  Chicago 


E  A  BANKER 


w 
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By  Isabel  M.  Lewis 

(Continued  from  page  638) 


of  the  sua  and  that  cepheids  of  longest 
period  have  ten  thousand  times  the  lumi- 
nosity of  the  sun  and  are  rarely  surpassed 
in  size  by  other  stars. 

Knowing  the  light-giving  power  of  these 
stars  at  a  standard  distance  from  the 
periods  of  their  fluctuations,  it  is  easily 
possible  to  find  the  distance  of  the  clusters 
in  which  they  appear  by  the  simple  relation- 
ship connecting  apparent  with  absolute 
■brightness  for  the  apparent  brightness  of 
stars  of  a  given  magnitude  varies  inversely 
as  the  square  of  their  distance  from  us. 

This  simple  method  founded  on  the  pecu- 
liarities of  the  cepheid  variables  has  yielded 
■wonderful  results  and  made  it  possible  to 
find  the  distances  of  objects  so  far  away 
•that  their  light  takes  two  hundred  thousand 
years  to  reach  us,  as  easily  as  the  distance 
of  a  star  ten  or  fifteen  light  years  away  can 
be  found  by  direct  trigonometric  measure- 
ments of  the  parallax. 

There  are  many  theories  to  explain  the 
puzzling  cause  of  the  fluctuations  of  light 
of  the  cenheids.  It  is  doubtful  if  two  stars 
are  concerned  as  in  the  case  'of_  eclipsing 
variables,  and  it  is  generally  believed  that 
the  light  variations  arise  from  some  change 
within  the  masses  of  isolated  stars,  such  as 
periodic  pulsations  or  internal  oscillations 
whose  course  is  unknown. 


FINDS  ANOTHER  NEW  COMET. 

Discover}-  of  a  second  new  comet  in 
three  days'  by  the  Rev.  Joel  H.  Metcalf 
was  announced  August  20  by  the  Har- 
vard College  Observatory.  After  picking 
up  in  the  eastern  sky  on  August  20  the  first 
of  the  year's  new  stray  stars,  Mr.  Metcalf 
reported  that  on  the  night  of  the  22(1  at 
11  o'clock  he  found  in  Bootes  constellation 
in  the  western  sky  another  uncharted  body, 
more  conspicuous  th  the  first.  The  dis- 
coverer said  it  could  be  seen  with  a  small 
telescope. 

Verification  of  Mr.  Metcalf's  latest  find 
came  in  an  announcement  from  Paris  of 
the  independent  discovery  of  the  same  body 
by  M.  Moriellv  of  Marseilles  the  night 
after  Mr.  Metcalf  found  it.  The  Harvard 
Observatory  also  verified  it  by  visual  and 
photographic  observation. 

The  two  discoveries  of  Mr.  Metcalf, 
which  are  the  latest  of  many  he  has  made, 
occurred  at  South  Hero,  Vermont. 


AURORA  BOREALIS  TIES  UP 
PHONE  SERVICE. 

Aurora  Borealis  or  "Northern  Lights" 
tied  up  the  telephone  and  telegraph  lines 
of  Canada  and  the  United  States  as  far 
.south  as  Kansas  City  and  clear  across  the 
•continent  at  intervals  during  the  middle  of 
August.  The  longer,  interrvmtion  was 
from  noon  until  12:30  the  following  day. 
when  the  peak  load  of  both  telephone  and 
telegraph  companies  is  always  felt. 

Measuring  instruments  showed  that  the 
'"foreign"  current  ad  broken  all  known 
previous  records  when  it  touched  120  volts 
at  times.  Previously,  when  the  effect  has 
been  felt,  five  volts  was  enough  to  cause 
trouble,  but  the  record  voltage  this  time 
■exceeded  all  scientific  records.  The  worst 
previous  disturbance  from  this  cause  wa* 
in  1914. 

According  to  officials  of  the  Western 
Union  Telceraph  Companv  the  disturbance 
paralvzed  the  New  York  City  service  at 
intervals. 


ELECTRICITY 

AS  A 

PROFESSION 

is  laden  with  success — possibilities  for  you  1  Now, 
while  this  promising  profession  is  comparatively  new 
and  uncrowded,  is  the  time  to  TRAIN. 

The  improved  and  advanced  teaching  methods  of 
the  School  of  Engineering  of  Milwaukee, — their  origi- 
nal text  books,  lectures,  laboratory  experiments  and 
workshop  practice — will  quickly  train  you  to  develop 
yourself,  in  addition  giving  you  the  thorough  theo- 
retical knowledge  and  Practical  Ability  that  insure 
success. 

Five  Specialized  Departments 

have  been  organized,  each  complete  in  itself,  covering  all  branches  of  electrical  in- 
struction. Among  them  is  a  place  for  you,  no  matter  what  your  previous  education 
or  future  aims. 

College  of  Electrical  Engineering 

The  B.S.  Degree  in  3  years,  from  the  College  of  Electrical  Engineering  will  fit  you  to 
immediately  assume  positions  of  importance  in  the  electrical  profession.  Large  expert 
faculty  of  instructors. 

Institute  of  Electrotechnics 

A  Junior  and  a  Senior  Course  organized  to  train  young  men  having  either  an  8th 
grade  or  part  high  school  education  for  a  promising  new  profession.  Prepares  also 
for  entering  College  of  Electrical  Engineering. 

School  of  Practical  Electricity 

Will  train  you  in  one  year  to  become  a  master  electrician.  The  modern  methods, 
fully  equipped  laboratories  and  latest  electrical  installations  are  the  result  of  IS  years 
of  continuous  specialization  in  Electricity. 

School  of  Electrical  and  Mechanical  Drafting 

A  one  year  course,  requiring  no  special  educational  preparation  for  entrance.  Opens  a 
vast  field  of  opportunity  to  trie  man  wno  will  train. 
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Now  Is  The  Time  To  Get  The  Facts 

New  Terms  Open  Jan.  2. 

To  be  fully  informed  now  may  save  you  time  and  money 
later.  For  complete  details  and  information  concerning  ' 
the  course  that  interests  you — Clip  the  Coupon  Now. 

Asl;  ahout  the  Students  Fraternity 
House  with  Hoard  and  Room  at  cost. 
Athletics,  Glee  Club,  E.O.T.C.  (op- 
tional) and  Lakeside  advantages. 

SCHOOL  OF  ENGINEERING 
OF  MILWAUKEE 

124-373  Broadway,     Milwaukee,  Wis 


Extension 
Department 

Offers  four  special  courses  in 
Electricity,  Mathematics, 
Drafting,  and  English.  A 
practical  method  of  mail 
instruction.  "Earn  While  You 
Learn"  is  a  most  popular  and 
practical  plan  at  this  school.  / 
A  half  day  of  school  and     / S 
a  half  day  employ-     /  j 
ment  satisfactorily      /  / 
combines  theory      /  f  I  am 
and  practice.  />'est£d"n 

/  f      the  below- 
/  f     marked  course 
/  f     or  courses  Kind- 
y  f     ly  send  me  fuil  in- 
O    X     formation.  Also  book- 
/    let    "Succeed  through 
/  Electricity." 
/     (    )  College    of  Electrical 
«5p  /  Engineering. 
f     {    )  Institute  of  Electrotechnics. 
?  /     (     )  School  of  Practical  Electricity. 
/  f      (     )  School  of  Mechanical  and  Elec- 
y  trical  Drafting. 

(     )  Extension  Department, 
f    )  Earn  While  You  Learn. 


Education. 
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Will 


out 


Washington,  the  home  of  the  Pathfinder, 
has  become  the  World's  Capiial  and  read- 
ing the  Pathfinder  will  be  like  sitting  in 
the  inner  council  with  those  who  will  mold 
the  world's  destiny  for  thenext  generation 
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stamps  or  coin  will  bring-  you  thefl  Pathfinder  13 


The  little  matter  of  15c  in  stamps  or  coin  will  bring-  you  the  I  Pathfinder  13 
weeks  on  trial.  The  Pathfinder  is  an  illustrated  weekly,  published  at  the  Na- 
tion's center,  for  the  Nation;  a  paper  that  prints  all  the  news  of  the  world  and 
tells  the  truth  and  only  the  truth;  now  in  its  27th  year.  This  paper  fills  the  bill 
without  emptying-  the  purse;  it  costs  but  $1  a  year.  I  f  you  want  to  keep  posted 
on  what  is  groin?  on  in  the  world,  at  the  least  expense  of  time  or  money,  this  is 
your  means.  If  you  want  a  paper  in  your  home  which  is  sincere,  reliable,  entertaining-,  wholesome,  the  Pathfinder  is  yours.  If  you 
appreciate  a  paper  which  puts  everything  clearly,  fairly,  briefly— here  it  is.  Send  15c  to  showthatyou  ini^ht  like  such  a  paper  and  we 
will  send  the  Pathfinder  13  w«eks.  The  lfic  do**s  notreyay  us;  wo  are^lad  to  invest  in  new  friends.  Pathfinder.  Box  76   ,  Washington,  D.  C. 
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Health  In  A  Glass  Tube 


The  interesting  story  of  a  man  "too  busy  to  bother"  who  appreciated  perfect  health, 
energy  and  vitality  only  after  he  lost  it — and  how  he  won  it  back  in  a  startling  way 


YOU  probably  know  dozens  of  people 
like  my  friend  John  Brainard. 
Strong,  robust,  a  human  dynamo 
for  work,  a  real  bull-dog  for  stamina,  and 
a  very  likeable  fellow  in  spite  of  his  entire 
lack  of  sympathy  for  sickness  and  sick 
people.  lie  regarded  sickness  as  a  mi  d  sort 
of  a  crime  and  had  such  faith  in  his  own 
excellent  health  that  he  had  about  as  much 
sympathy  for  sick  people  as,  according  to 
Mark  Twain,  David  had  for  Goliath,  [f  you 
happened  to  mention  that  you  didn't  feel 
extra  well,  Brainard  would  say,  as 
courteously  as  was  absloutely  neces- 
sary, "T'bad,  very  sorry" — and  you 
could  almost  see  the  entire  matter  sail 
out  of  his  other  ear.  Sickness  and 
suffering  were  foreign  to  John  Brain- 
ard and  he  couldn't  understand  it  in 
other  people,  that  was  all. 

But  as  Josh  Billings  once  said, 
"Health  is  like  munny.  We  never  have 
a  true  idee  uv  its  value  until  we  lose 
it."  And  quite  suddenly  John  Brainard 
realized  what  ill-health  is.  Too  much 
overwork,  inconsiderate  hours,  immod- 
erate meals,  and  general  inattention  to 
his  health  finally  "told  on  him."  One 
day  I  went  to  his  apartments  and  found 
him  in  bed  with  a  severe  attack  of 
sciatica,  but  fuming  with  rage  in  spite 
of  the  intense  pain.  "Why  should  I 
have  this? — I've  been  as  healthy  as  a 
horse  all  my  life.  Why  should  I  be 
sick? — hang,  it,  I  won't  be  sick,"  and  he 
jerked  himself  to  a  sitting  posture  only 
to  fall  back  in  pain  upon  the  pillow. 

'For  a  week  John  Brainard  lay  in 
bed  in  intense  agony.  Those  of  you 
who  have  suffered  from  acute  sciatica 

Sr  rheumatism  know  what  it  is.  The 
octor  came  and  went,  but  Tuesday 
ind  Friday  when  I  called,  John  only 
said,  with  a  weak  attempt  at  his  former 
cheerfulness,  "Nothing  doing,  Frank.  They 
haven't  pushed  the  right  health  button  yet. 
Who  was  that  fellow,  anyway,  who  said 
something  about  'a  man  too  busy  to  take 
care  of  his  health  is  like  a  mechanic  too 
busy  to  take  care  of  his  tools." 

Next  day  while  at  lunch  with  George  Con- 
rad, our  mutual  friend,  I  mentioned  about 
John's  still  being  so  very  ill.  "Listen,  Frank, 
old  boy,"  he  said,  "I  don't  want  to  be  pre- 
sumptuous or  anything  like  that  and  I  cer- 
tainly believe  that  the  Doc  will  fix  John 
up  fine,  but  there's  a  treatment  which  en- 
tirely cured  my  wife  of  chronic  neuralgia, 
and  now  it's  bringing  total  cure  to  my 
cousin,  another  sciatic  sufferer.  I  think  if 
John  would  give  it  a  trial  it  might  help  him 
some."  Ten  minutes  further  conversation 
with  Conrad  convinced  me  and  I  went  right 
over  to  John's  home  to  "spring  it." 

"John,"  I  said  quietly,  as  I  tip-toed  into 
his  bedroom,  "I've  got  the  verv  thing.  Con- 
rad has  given  me  some  real  facts  about  what 
electric  violet  rays  are  doing  for  people  and 
I  think—" 

"Oh,"  he  interrupted,  "I  don't  know,  I 
don't  imagine  it  can  help  me." 

"Of  course  you  don't  know.  And  you 
never  will  until  you  try.  Now  don't  talk 
foolish,  Johnny,  old  scout.  Won't  you  even 
believe  your  friends?  This  violet  ray  treat- 
ment has  proved  what  it  is." 

And  then  I  went  on  to  tell  him  all  I  had 
learned  about  violet  rav  treatment — bow  it 
had  been  invented  by  the  great  Tesla  in  1890, 
how  it  was  being  used  with  wonderful  sue- 


By  FRANK  HARTLE 

cess  by  eminent  physicians  all  over  the  world, 
how  he  could  use  it  on  himself  and  it  wouldn't 
shock  him  like  electricity  in  other  forms,  how 
it  would  surely  at  least  help  his  own  sciatica 
when  it  had  cured  other  folks'  sciatica,  neu- 
ralgia, hay  fever,  asthma,  neuritis  and  dozens 
of  other  diseases,  and  finally  I  told  him  how 
it  would  bring  back  to  him  his  old  "pep," 
vigor,  and  "knoek-'em-dead"  vitality.  Then 
John  rolled  over  and  said,  "Alright,  if  it 
brings  me  out  of  this  blamed  bed  a  well  man 
I'll  swear  by  it  for  life.  Cart  in  the  dyna- 
mo, or  whatever  it  is." 
"It's  nothing  of  the 
sort,"  I  insisted. 
"It's  a  handy  lit- 


When  I  ran  that  glass  tube  over  my  hide',"  said  John, 
felt  jast  like  a  local  anasthetic  on  a  wild  tooth." 

tie  tube-shaped  thing,  that  attaches  to  that 
electric  socket  right  over  your  head.  And 
you  can  apply  it  yourself  right  to  your 
'hide'  without  feeling  a  bit  of  a  shock." 

Three  days  late  I  had  gotten  a  violet  ray 
instrument  from  Chicago  and  John  used  it  on 
his  legs  and  thighs.  "Say,"  he  cried,  after  the 
first  treatment,  "I  thought  electricity  always 
shocked  a  fellow.  "Why,  when  I  ran  that 
glass  tube  over  me  and  the  violet  rays  fished 
around,  it  just  felt  like  a  local  anaesthetic  on 
•  a  wild  tooth.  If  this  keeps  up — oh,  boy!" 
John  Brainard  got  up  for  good  three  days 
ago  for  the  first  time  in  over  two  weeks. 
Five  days'  treatment  with  the  violet  rays 
put  him  on  his  feet. 

"Where  is  your  'rheumatiz,'  John,"  I  re- 
marked yesterday. 

"Dunno,  Frank,  I  can't  find  it  anywhere. 
It  just  'violet-rayed'  itself  away,  I  guess," 
"he  said,  pointing  to  the  instrument  in  the 
bathroom. 

"I  see  you  keep  it  attached." 
"Yes,  you  see  my  wife  discovered  that  the 
best  beauty  specialists  in  town  used  it,  and 
she — well,  my  wife's  a  woman  you  know." 
#    *    *  # 

Violet  rays  have  brought  good  results  in 
almost  every  disease  and  Violetta,  being  the 
most  advanced  instrument  produced  and  sell- 
ing many  thousands  ahead  of  all  others,  is 
certain  to  brine;  you  the  henlth-criving  results 
you  have  always  wished.  But  we  do  not  want 
you  to  take  our  word  for  it.  Judge  for  your- 
self— try  it  for  ten  days  in  your  home 
before  you  decide  one  way  or  the  other. 
Now,  through  the  Violetta,  you  can  have 


in  your  own  home,  the  wonderful  violet-ray 
treatments  exactly  as  given  by  eminent  phy- 
sicians and  beauty  specialists  throughout  the 
country.  Now  you  can  rid  yourself  of  Chill- 
blains,  Colds,  Corns,  Constipation,  Dandruff,. 
Deafness,  Eczema,  Eye  Diseases,  Hay  Fever, 
Headache,  Goitre,  Insomnia,  Lumbago,  Nerv- 
ousness, Neuritis,  Obesity,  Paralysis,  Pilesr 
Pimples,  Pyorrhea,  Rheumatism,  Skin  JJis- 
eases,  Sore  Throat,  and  many  other  ailments. 

Multiply  your  bodily  health — vitalize  your 
jierves — double  or  treble  your  energy  and  vi- 
tality. Sleep  better,  increase  your  strength, 
improve  your  appetite  and  digestion.  Soothe 
your  nerves,  reduce  or  increase  your  fleshr 
tone  and  strengthen  the  entire  system,  beau- 
tify your  complexion.  All  with  the  Violetta. 

Trixie  Friganza,  the  famous  actress,  says, 
"Cheerfully  will  I  add  my  praise  for  Violetta. 
Its  the  best  'pain  chaser  and  'soother'  I've 
ever  had  the  good  fortune  to  find.  It's  won- 
derful.   It  cured  my  brother  of  neuritis.  As 
for  myself,  I  use  it  for  facial  treatment  and 
general  massage.  I  cannot  say  too  much  for 
it."    Frank  Borzone,  of  Seattle,  Wash- 
ington, says:  "I  purchased  the  Violetta 
for  my  wife  who  was  suffering  from 
an  acute  attack  of  sciatica.    From  the 
very  first  treatment  it  induced  peaceful 
rest  and  she  is  entirely  well  now." 
Scores  of  letters  like  these  are  re- 
ceived each  day. 

The  Violetta  is  not  a  vibrator.  It 
is  not  a  machine  that  contracts  the 
muscles — it  does  not  shock — it  does 
not  pound  the  muscles — it  is  abso- 
lutely painless. 

Eminent  physicians  from  all  over  the 
country  apply  the  Violetta  with  won- 
derful results.    Dr.  Bert  H.  Rice,  of 
"it       Vinton,   Iowa,    says:  "I   have  good1 
results  with  the  Violetta.  Almost  in- 
stant relief  in  Facial  Neuralgia."  Dr. 
Daniels,  Lisbon,  North  Dakota,  says: 
"Have  used  the  Violetta  in  such  cases  as 
Goitre,  Bronchitis,  Pleurisy,  Neuritis,' Neural- 
gia and  Lumbago,  and  find  it  very  beneficial. 
In  fact,  I  would  not  be  without  it  in  my 
office."  Dr.  G.  B.  Duncan,  Kewanee,  111.,  saysr 
"The  Violetta  is  the  finest  thing  I  ever  used  to 
relieve  congestion  in  any  part  of  the  body; 
and  to   relieve  pain.     Treatments  are  so 
pleasant  that  all  of  my  patients  like  it." 

Write  today  for  a  very  interesting  little 
booklet  explaining  fully  about  the  Violetta 
and  how  you  can  try  it  for  ten  days  before 
you  decide.  Read  some  of  the  amazing  re- 
sults produced  in  almost  every  disease.  Read 
how  the  Violetta  can  be  attached  to  any 
electric  socket  and  also  used  where  there  is. 
no  electric  light.  Read  how  this  little  instru- 
ment, shaped  somewhat  like  a  thermos  bottle 
with  a  glass  tube  and  bulb  at  the  end,  pours 
electric  energy  and  vigor  into  every  muscle,, 
fibre,  cell,  and  pore  of  your  body.  Read' 
how  you  do  not  have  to  obligate  yourself  in: 
any  way  until  the  Violetta  has  proven  its. 
value  in  your  particular  case. 

Write  for  this  interesting  booklet  now.  Fill1 
out  the  coupon  printed  below  for  your  fur- 
ther convenience,  and  mail  at  once.  Address- 
Bleadon-Dun  Company,  Dept.  2-J,  326  W. 
Madison  St.,  Chicago,  111. 

BLEADON-DUN  CO.,  Dept.  2-J,  326  W.  Madi* 
son  St.,  Chicago — Please  send  me  your  free  book- 
let about  the  Violetta  and  ten  days'  trial  offer. 


Name. 


Address. 
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Opportunity  Ad-lets 

■V7  0U  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
I  made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  sup- 
plies   automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials 

°f  'Advertisements  in  this  section  nine  cents  a  word  for  each  insertion.  No  advertisements  for  less  than  75c  accepted.  Name  and  address  must 
lip  included    it  the  above  rate      Cash  should  accompany  all  classified   advertisements  unless  piaced  by  an  accredited  advertising  agency. 

Ten  per 'cent  discount  for  6  issues,  20  per  cent  discount  for   12   issues.     Objectionable  or  misleading  advertisements  not  accepted, 
vertisements  for  the  January  issue  must  reach  us  not  later  than  December  12. 

The  Circulation  of  the  Experimenter  is  over  123,000  and  climbing  every  month 
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Anto  Accessories.   

Fords  start  easy  in  cold  weather.  Will  run  34 
miles  per  gallon  on  cheapest  gasoline  or  half 
kerosene  using  our  1920  carburetors.  Increased 
•power;  styles  for  all  motors;  can  attach  them 
yourself.  Big  profits  to  agents;  money  back  guar- 
antee. 30  days  trial.  Air  Friction  Carburetor 
■Company,  270  Madison  St.,  Dayton,  Ohio.  

Wanted — Good  live  Felling  agents  to  sell  the 
■Chainless,  Clutchless  and  Gearless  "Dayton  Elec- 
tric Starting.  Lighting  and  Ignition  system  for 
Ford  Cars.  Do  not  make  application  unless  you 
can  provide  a  Ford  car  and  buy  an  outfit  for 
demonstrating  purposes,  as  "Ford  owners  are 
from  Missouri  and  must  be  shown.  The  Uay- 
ton    Electric   Mfg.    Co.,    Dayton,  Ohio.  

Battery  Charging  Pays  Big  Profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms.  Hobart 
Brothers,   Troy.  Ohio.  

Auto  Motors  and  supplies.  Buick.  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air  cooled  motors,  $40.00  each 
and  up.  Bosch  Magnetos,  $15.00  each  and  up. 
Presto  Tanks,  $5.00.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second  hand 
auto  accessories.  Johnston,  West  End  Pittsburg, 
Pa.  

Vulcanize  Rubber  without  heat  or  tools.  Whirl- 
wind seller  to  every  Auto  owner.  Further  par- 
licul.  rs  free.  Muscatine  Agency,  E.  E.  402, 
Muscatine.  Iowa.  

Tires— Direct  to  you  prices.  Exclusive  rep- 
resentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8  000  "Miles.  Sample  sections  furnished.  Mel- 
linger Tire  Company,  980  Oak,  Kansas  City, 
Missouri.  

Send  one  dollar  for  the  Tuffley  Puncture  De- 
tector. A*  new  invention  for  quickly  locating  punc- 
tures in  the  inner  tubes  of  automobiles,  .motor- 
cycles, and  bicycles,  in  a  clean  and  scientific 
-manner  without  the  dirty  and  sloppy  method  of 
using  water.  Sent  postpaid  to  any  address  for 
$1.  Phil.  W.  Tufflev,  1456  K.  St..  S'n  D  ego.  C.il. 

Equip  Your  Car  With  Air  Brakes.  Upon 
receipt  of  $2.00  I  will  send  you  Blue  prints  and 
-lull  description  of  my  Patented  Air  Brake.  R. 
E.  Welch,  247  Auzerais  Ave.,  San  Jose,  California. 


A aents  Wanted. 


Next  Saturday  you  can  earn  any  of  the  follow- 
ing: a  five  cup  detector,  two  slide  tuning  coil, 
-telegraph  outfit  two  stations,  variable  condenser, 
1000  ohm  wireless  receiver,  ground  switch,  400 
feet  of  copper  clad  aerial  wire,  high  frequency 
■buzzer,  or  8  large  aerial  insulators  for  selling 
two  dozen  household  necessities  that  go  like  wild- 
-fire  because  they  sell  so  cheap.  Send  your  order 
-now  but  no  money  until  you  have  sold  them. 
'Hurry,  hustle,  grab  this  chance.     Leonard  Beck, 

1298  Carroll  St.,  Bklyn,  N.  Y.  . 

500  Agents  Wanted  at  Once  for  Mitchell's 
Magic  Marvel  Washing  Compound.  300%  Profit. 
Enormous  Repeater.  "Washes  clothes  spotlessly 
clean  in  ten  to  fifteen  minutes.  One  thousand 
other  uses  in  every  home.  Astounds  and  de- 
lights every  woman.  Nothing  else  like  it. 
Nature's  mightiest  cleanser.  Contains  no  lye, 
lime,  acid  or  wax.  Free  samples  furnished  to 
■boost  sales.  We  positively  guarantee  the  sale 
of  every  package.  Exclusive  territory.  Own 
your  own  business.  You  cannot  fail  to  make 
"big  money.  Barber,  Ohio,  made  $600  last 
-month.  Send  for  free  sample  and  proof.  Hurry, 
'hustle,   grab   this   chance.     L.    Mitchell   &  Co., 

Desk   318.   1312-1314   E.   61st.  Clrrago.  

Agents  wanted  to  sell  our  high  grade  special- 
ties. Ivol  Supnlv  Co.,  703  Stanlev  St.,  Schenec- 
tady,  N.   Y.     Send   stamn   for  particulars. 


Every  Woman  .vants  Silvoplate — Magic  Clean- 
er that  never  fails.  Sure  easy  sales  plan;  main  or 
sideline;  quick  profits;  prepaid  deliveries.  Sam- 
ple, 10c;  dogen,  $1.60.  L.  B.  Sutton,  Manufac- 
turer, D-5.  New  Oman,  Com.  

Agents— Free  Sample  Outfit.  Greatest  Washing 
'Tablet  proposition.  Enormous  profits  as  much 
-as  18c  on  25c  sale.    B.  Thayer,  2140  T  Clybourn 

Ave..  Chicago.  111.  . 

Signs  for  store  and  office  windows.  $50  week 
-easily  made.     Chicago  Sign  System,  G-326  River 

'St..  Ch'carro.  

Send  for  free  catalog.  "Golden  Opportunities" 
Typewritten  tested  formulas.  Chemical  Analysis 
trade  seerets  in  everv  line.  No  printed  trash. 
-Satisfaction  guaranteed.  Industrial  Sales  Service, 
73  W^Vr'n^ton,  Memphis,  Tenn. 


Agents   Wantc' — Cont'd 


$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or  ex- 
perience. Free  particulars  and  proofs.  Write 
loday.     C.unmctal  Co.,  Ave  D,  Decatur  111.  

Agents  — Here  is  $50.00  to  $200.00  weekly  prop- 
osition. Permanent  and  repeat.  Every  office  and 
home  needs  Argus  Moistener  for  moistening 
stamps  and  envelopes.  Argus  paper  clips  and 
pencil  and  fountain  pen  holders  sell  to  every  man 
you  show — they  are  different  and  better  than  any 
on  the  market.  Write  for  particulars.  Argus 
Mfg.  Co.,  406  No.  Paulina  St..  Dent.  19.  Chicago. 

Agents — Something  new — fastest  sellers  and 
quickest  repeaters  on  earth.  Permanent,  easy, 
profitable  business.  Good  for  $18  to  $36  a  week. 
Address:  American  Products  Co.,  1500  American 
Bldg.,    Cincinnati,    Ohio.  ^^^^^^ 

New  Windshield  Cloth  solves  baffling  problem. 
One  wipe  cleans  rain-blurred  windshield.  Stays 
clear  24  hours.  Motorists  amazed.  Agents  get- 
ting rich.  300%  profit.  Exclusive  territory. 
Cabco  Co.,  Toledo,  Ohio.  

Insyde  Tyres,  inner  armor  for  Automobile  tires. 
Double  mileage  and  prevent  punctures  and  blow- 
outs. Quickly  applied.  Cost  little.  Demand  tre- 
mendous. Profits  unlimited.  Details  free.  Ar"i  r- 
ican  Automobile  Accessories  Co.,  Dept.  54,  Cin- 
cinnati,  Ohio.  

"Klean-Rite" — Best  laundry  tablet  made.  Wash- 
es clothes  without  rubbing.  Sells  like  wildfire. 
Pays  agents  biggest  profit.  Special  offer  and  sample 
free.     Besco.    3253.     E-    L.    Belleplain,  Chicago. 

Sell  me  your  Sparetime.  Every  house  a  sale. 
People  all  use  it.  For  full  particulars  address, 
The  Benninghof  Chemical  Co.,  Dept.  552,  Hiram, 
Ohio.  

Walk  Agents:  Men  with  spare  time  and 
speciality  venders  make  $5.00  per  day  upward 
canvassing  office  buildings,  banks,  and  business 
offices,  selling  the  famous  Calumet  Piece-Pipe, 
(three  pieces,)  genuine  French  Briar.  Put  up 
in  attractive  individual  package.  Its  sensible 
construction  makes  cleaning  easy  and  appeals  to 
everybody.  Send  for  proposition.  10,000  bank- 
ers have  bought  and  recommend  it.  The  Calu- 
met Co.,  Dept  O,  Mail  Sales  Division,  Cincinnati, 
Ohio.  "   

Wonderful  Chance.  Men's  shirts  and  furnish 
ings  at  wholesale  rates  or  make  $10  daily  as  agent 
starting  real  business.  Gooddell  Co.,  10'2  Duratex 
Bldg..  New  York.  

Beginners — Complete  "Mail  Order  System,"  C- 
Box,   1005   Atlantic  City.  

Mexican  Diamonds  flash  like  genuine,  fool  ex- 
perts, stand  tests,  yet  sell  for  1/50  the  price. 
Few  live  agents  wanted  to  sell  from  handsome 
sample  case.  Big  profits,  pleasant  work.  Write 
today.  Mexican  Diamond  Importing  Co.,  Box  F 
I  Las  Cruces,  N.  Mex.  

Agents.  Big  returns,  fast  office  sellers;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md. 


Auctioneers. 


Auctioneers — Make  big  money.  Free  catalog. 
Carpenter's  Auction  School,  Kansas  City. 


 Salesmen  Wanted.  

Side-Line  Salesmen — We  have  an  attractive  line 
of  premium  assortments  for  live  salesmen.  Com- 
mission from  $5.00  to  $20.00  per  order.  If  you 
want  an  up-to-date  line,  write  today.  Canfield 
Mfg.   Co.,  4003   Broadway   St.,   Chicago,  111. 

Sell  the  line  that  hasn't  been  worked  to  death. 
25%  to  31%  more  than  usual  for  selling  staples. 
$50  a  week  easy.  $100  a  week  qtiite  common 
for  those  selling  our  Sanitary  Brushes,  Dustless 
Mops  and  Dusters.  Good  territory  available. 
Promotion  for  producers.  Modern  factory  and 
convenient  distributing  houses  assure  good  serv- 
ice. North  Ridge  Brush  Co.,  114  Clark  Ave., 
Freeport,  111. 


Typewriter  Supplies. 


Ribnsaver  makes  dried,  pale  ribbons  like  new 
for  one  cent.  50c  postpaid.  Order  yours  today. 
Ribnsaver  Co.,  186  La  Salle  St.,  Dept.  2,  Chicago. 
Illinois. 


For  the  Photographer. 


Do  You  Take  Pictures?    Write  for  free  sample 

of  our  big  magazine  showing  how  to  make  better 
pictures  and  earn  monev.  American  Photography, 
465    Pope    Building,    Boston,  Mass. 


Business  Opportunities. 


Abraham  Bros..  Shanghai,  China,  importers 
and  Exporters  desire  connections. 

Breed  Canaries — Profitable  pastime — particu- 
lars free.     Bird  Farm,  Lynnhaven,  Virginia. 

Chiropiactic — The  new  profession.  You  can 
learn  and  earn  your  way.  Practitioners  earn- 
ing $3,000  a  year  and  upwards.  Proficiency 
quickly  acquired.  Send  card  for  information. 
Howard  College,  515-25  S.  Ashland  Blvd.,  Chi- 
■  ago.  

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.     Metz,  313  East  89,  New  York. 

Money-Talks  Magazine.  Published  for  progres- 
sive men.  Send  for  sample  copy.  70-B  Park 
Place,   Newark,   New  Jersev. 

Copper  Plating  Powder.  Free  package  and  my 
original  formula,  25c.  Instantly  and  durably  Cop- 
per Plates  steel,  iron,  tin,  etc.,  by  adding  water 
and  applying  with  a  rag.  Easily  and  cheaply 
made.  Material  anywhere.  No  free  samples.  John 
T.  Pierce,  222  East  42nd  Street,  Los  Angeles, 
Cal.  

Enter  a  New  Business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting 
a  foot  specialty.  Openings  everywhere  with  all 
the  trade  you  can  attend  to;  easily  learned  by  any 
one  at  home  in  a  few  weeks,  at  small  expense; 
no  further  capital  required  ;  no  goods  to  buy  ;  job 
hunting,  soliciting  or  agencv.  Address  Stephen- 
son  Lnbratorv,    18   Bark   P.a'v.   Boston.  Mass. 

$30  a  Week.  Evenings  I  made  it  with  a  small 
Mail  Order  Business;  continued  my  regular  job 
daytime.  Free  Booklet  Tells  How,  2c  postage. 
Al  h'.xp.  Scott,  Cnhoes,  X.  Y  

Start  a  Business  of  Your  Own.  Invest  $237. 
Make  from  $100  to  $200  weekly  giving  moving 
picture  shows  in  schools,  churches,  societies,  etc. 
Pleasant  evening  work.  Write  for  particulars. 
W.  H.  Wade,  Dept.  120,  14  N.  Michigan  Ave., 
Chicago. 

Money  Making  Farms — 19  States.  $10  to  $100 
acre.  Stock,  tools,  crops  often  included  to  settle 
quickly.  Write  for  big  illustrated  catalog.  E. 
A.  Strout  Farm  Agency,  150  EC  Nassau  St„ 
New  York. 

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen.  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore 
if  you  will  qualify.  For  particulars  address 
Secretary,   416   N.    Howard    St.    B-dt:more,  Md. 

You  Can  Start  your  own  business  with  $10.00 
if  you  get  my  formulas.  Send  one  dollar  and 
will  send  you  formulas  and  directions,  you  can 
make  over  $10,000  yearly.  Write  Gust  Per- 
ganson,  224  S.  Sixth  St.,  Springfield,  111. 

Hurry.  New  device  for  indexing.  Most  won- 
derful results.  Will  sell  directly  to  men  of  means. 
Rev.  Emil  Meyer,  Route  1,  Baker,  Kan. 

Have  You  A  Proposition  To  Finance?  Does 

your  business  need  money?  Let  us  solve  your 
problem.  Write  K.  J.  O'ConnT,  Secretary,  1 
West  Thirty-Fourth  Street.  New  York.  

$1  Does  It.  Texas  oil  land  making  holders  big 
money  everyday.  Bank  references  furnished.  In- 
vestigate us  thoroughly,  that's  all  we  ask.  Re- 
sults count.  Our  plan  $1  down,  balance  monthly 
few  months  gives  you  Warranty  Deed  to  land. 
May  pay  profits  $200  or  more  monthly.  Maps, 
reports,  established  facts  free.  Address,  Sourlake 
Texas  Old  Co.,  867  De  Menil,  St.  Louis,  Mo. 

A  m  a  z  in  g  Profits  Manufacturing  "Puffed 
Crisp."  Delicious  confection.  Begin  at  home. 
Machine,  instructions  complete  $6.50.  Samples 
10  cents.     "Besco,"   3253-EY   Belleplaine,  Ave., 

Chicago. 

Quick  Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertiser  of  Amer- 
ica. A  little  story  of  results,  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed  to 
you  upon  request.  It  tells  you  how  to  talk  busi- 
ness with  1,000,000  intelligent,  interested  and  re- 
sponsive Americans  every  month — men  who  know 
what  they  want  and  who  have  the  money  to 
buy  it.  Write  for  particulars  and  rates — today. 
Douglas  Wakefield  Coutlee,  225  West  39th  Street, 
New  York. 


You   benefit  by  mentioning  the  "Electrical    Experimenter"  when  writing  to  advertisers. 
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Exchange. 


Two  analytical  balances  chemical  apparatus  and 
chemicals.  In  good  shape  and  cheap.  Write  for 
list.       George     Burr,     71     Cartwnght,  London, 

Canada.  

tor  Sale  or  Exchange — One  set  Hawkins- 
Electrical    Guides,    new.      C.    C.    Cooke,  Lewis 

Hotel,    Portsmouth,  Va.  

Bargain  Boehm,  System  Clarinet.  Will  take 
omnigraph  as  part  payment.     Herbert  Erickson, 

South    Haven,  Michigan.  

Sell — Electrical  set  with  wooden  box,  $4.00. 
Structo  auto-builder,  $4.00;  Chemical  Labratory, 
$4.00;  Knapp  tvpe  S.  S.  dynamo  motor,  $4.50; 
2  V  20  A.  H  storage  battery  with  hydrometer, 
$2.50;  Crystaloi  detector,  $3.25.  Send  stamp  for 
descriptions.     Raymond   Fiedler,   70   Sargent  St., 

Lawrence,  Mass.  

ror  -Sale — Vi  K.  W.  transmitting  set,  $25, 
Loose    coupler,    $5.00     Wm.    H.    Griffiths,  491 

Locust    Ave.,    Washington,  Pa.  

For  Sale— First  $4.00  takes  new  $7.50  Knapp 
dynamo-motor.  John  Jones,  257  So.  5  St.,  Colum- 
bia, Pa.  

Wanted,  bad—January,  1918  Experimenter.  Pay 

50c.     Write  Paul  Lind,   Lenore,  Ida.  

For  Sale  or  Trade — Electrical  and  wiresless 
apparatus.  Write  for  list.  What  have  you? 
Sam  McMaster,  Bellefourche,  South  Dakota. 

Wanted — Bicycle  motor  attachment.  Complete 
description.     Harry   Nelson,    Haverstraw,   N.  Y. 

Sell — Flanders  4  with  carburetor,  magnets, 
clutch,  tank;  telephone;  bell  ringers;  electric  fan.-. 
Want   typewriter.      Ralph    Oberlin,   Ada,  Ohio. 

Sell— Electrical  apparatus.  List  for  stamp. 
Patterson,  11  Cottage  Street,  Stamford,  Conn. 

For  Sale — Two  nickel-plated  unicycles.  (One 
Wheel  stage  bicycles.  Each  $25.  Pyrene 
extinguisher,  $5.     R,  Richardson,   1341   Park  Rd., 

Washington,  D.  C.  

Will  Trade  valuable  patent  for  lighting  out- 
fit or  small  dynamo  up  to  'A  horsepower.  Good 
reason.  State  condition,  type,  strength.  F. 
S ch lachter,  95  Liberty  Street,  Oshkosh,  Wis. 

Will  Exchange  'A  H.  P.  Wagner  electric  motor 
either  110  or  220  volts.  Cost  $65.  Want  high 
grade  sending  or  receiving  apparatus.  Mack  Sim- 
mon s,_Vari_AL2t^n^jr£xjis.  

For  Sale— All  kinds  of  apparatus;  Radio  in- 
cluded. Send  for  list.  Nathan  K.  Thon,  Box 
169,  Austin,  Minnesota. 


Exchange — Cont'd 


For  Sale.  Complete  Electrical  Labratory. 
Joseph  Saltry,  319  Oak  St.,  Scranton,  Pa.  

Bargain:  Curtiss  Biplane,  3  ft.,  model,  $8.50. 
Guaranteed  to  fly.  Send  for  photos.  24  Fors 
spark  coils,  50c  each,  4  for  $1.75.  3000  meter 
loose  coupler,  $4.50.  Complete  arclight.  $3.00. 
Edw.  Webb,  New  London,  Ohio. 


Jewelry. 


Distinctive  Jewelry  for  Driscriminating  buy- 
ers. Our  prices  surprisingly  low.  We  guaran- 
tee to  save  you  money.  Send  for  our  catalog 
and  see  why.  David  Stern  Company,  "Value, 
Service,    Satisfaction    since    1885,"    Chicago,  111. 


Instruction. 


Song  Poems. 


Questions  Answered.  All  subjects.  Send  for 
circular  7.  Answerall  Information  Bureau,  51 
Cliff  St..  New  York.  

Cartooning  Comics  and  Lettering  in  fourteen 
easy  lessons.  Only  $3,  postpaid.  Over  300  illus- 
trations. Order  yours  now.  Ernie's  School, 
Elyria,  Ohio.  

Learn  Dancing;  become  popular.  All  dances 
i  aught  by  mail;  easy;  no  music.  Thousands 
I  aught  successfully.  Write  for  special  offer. 
W.  C.  Peak  (Graduate  Castle  House),  Room 
227,  821  Crescent  Place.  Chicago.  . 

Become  a  leader  at  social  gatherings.  Mystify, 
Amuse,  Entertain.  Learn  mind  reading.  Com- 
plete private  instructions,  25  cents.  Circular 
free.     Mysto,  633  Prospect  Ave.,  N.  Y.  

Cornetists — Trombonists :  Send  for  "Free 
Pointers."  Weak  Lips-High  Tones.  Virtuoso  Cor- 
net School,  Buffalo,  N.  Y. 


Exchange,  Buy,  Sell.  Wireless,  electrical  goods, 
etc.      Large   list    6c.      State   what   you   have  and 

want.     Zehrbach,    Box  250.   Hiram,  O.  

Telescope,  $3.00;  Hawkins  Guides,  1  and  2, 
$1.75;    Astronomy,   $1.00;    Lowells   Mars,  $1.75; 

Howard    Garner,    Lawrcnceburg,  Kentucky.  

Sell — Cyclopedia  Applied  Electricity,  $12.00; 
Steven's  "Favorite"  22  Rifle,  $4.00;  Electro 
Chemical  Laboratory,  $2.00;  Schreyer,  72  Ridge- 

wood.    Place   Staten  Island.  

I  have  some  small  motors,  tools  and  instru- 
ments.     Will    exchange    for    rifles    or  shotgun. 

J.  F.   K.,  P.  O.   Box   18,  Akron,  Ohio  

Fcr  Sale:  Switchboard  with  volt  and  amp 
meters  auto-cutout,  and  cell  switch,  rheostat, 
volt  meter  switch,  4  D.  P.  S.  T.  10  A.  switches. 
Good    condition.    Make   offer.     Warren  Lincoln, 

North  Easton.  Mass.  

For  Sale  or  Exchange.  Shoemakers  machine, 
new,  wall  telephone.  Extra  cabinet  ringer.  Water 
Motor  's  motor.  Machinists  dies  and  taps.  Haw- 
kins Guides  Masonic  Library,  School  &  Refer- 
ence Library.     Small  Ammeter.   Harry  Clemmer, 

017  Fairfax  Ave.,  N.  W.,  Roanoke,  Va.  

For  Sale.  Amateurs  complete  sending  and  re- 
ceiving set.     Send   for  list   of   same.     Cyril  W. 

Hooper,   Box   404,   Republic,  Mich.  

For  Sale.  Hammond  Portable  Typewriter,  new. 
Write,   D.    Blodgett,   615    W.    Second   St.,  Flint, 

Michigan.  , 

Trade  practically  new  violet  ray  for  excellent 
Vx  A.  C.  Motor,  or  cash.    E.  Nihiser,  Broadway, 

H  a  g  e  rstown,  Md.  

What  is  offered  collectively  or  separately?  All 
instruments  are  guaranteed  O.  K. — 4  sending  con- 
densers, $3.50  value  each.  2  No.  .00002  m.  f.  Re- 
ceiving condensers,  $10.00  each;  1  $35.00  re- 
ceiving transformer;  1  K.  W.  sending  transformer, 
value."  $60.00.  E.  Duskis,  1758  Bergen  St.,  Bklyn  , 
N.   V.  .. 

Electrical  Blueprints  of  various  kinds.  See 
my  ad  under  "Electrical"  this  issue.  Charles  L- 
Chittenden.  

Wanted.  Small  gasoline  motor  buy  or  ex- 
change. B.  W.  Earl,  Edgewater  Park,  New 
J  e  r  s  e  y^  

Murdcck    10    Ampere    Marble    Base    Key,  $6; 

Hot-wire  ammeter,  0-3  amperes,  $3;  Murdock 
three  pole  antenna  switch,  $3 ;  Brandes  Superior 
Phones,  $4;  Moorhead  two  filament  tube,  $4;  R. 
C.  Hitchcock.   Box  550,  Middletown,  Conn.  

Trade.  2'/2  H.  P.  Motorgo  Marine  Engine  in 
perfect  condition  for  1  K.  W.  Thordarson  flexible 
transformer  in  perfect  condition.  Complete  set  I. 
C.  S.  Civil  Engineering  books  for  sale,  $30  00. 
Maurice  H.  Simmers,  409  So.  Campbell  »St., 
Macomb,  111. 


Musical  Instruments. 


Violins.  Deep,  Mellow,  Soulful — on  credit. 
Easy  terms  for  wonderful  instrument.  Get  de- 
tails today.  Gustav  Henr.ing,  231  11th  St., 
Miami,  Florida. 


Old  Money  Wanted. 


We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  10c  for  New  Ilustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.  Clarke  Coin  Co.,  Box  110,  Le  Roy, 
New  York.  

Never  Sell  Old  Coins  until  you  see  our  copy- 
righted 6x9  Illustrated  Coin  Value  Book  (New 
Edition)  — showing  high  prices  we  pay  $100 
paid  for  1894  dime,  S  Mint.  $5.00  for  1856  Eagle 
Cent.  Send  10c  for  your  copy  today.  Hundreds 
of  old  coins  wanted.  International  Coin  Co.,  Box 
151-P.   Philadelphia,  Pa. 


Stamps  and  Coins. 


Free — 10  varieties  unused  stamps.  (Fine.)  Post- 
age,  2c.     Dayton,    East   Foxhoro,  Mass.  

Premium  to  approval  applica.ts.  Harland  Bur- 
gett,  419   Spring   St.,   Lima,   Ohio.  , 

Stamps— Packet,  catalog  over  $2  for  only  25c. 
100  from  100  countries,  30c.  O.  Chartico,  Walling- 
ford.  Cc 


50    Different    Stamps,    3c.      100    different,  10c 

Puckev.  412-B  Bowen  St.,  Dayton,  Ohio.  

Best    one    cent    approvals    in    America.    F.  P. 

H  and,  1117  S.  60th  St.,  Philadelphia,  Pa.  

South  America.  Buy  direct.  1000  fine  assorted 
Paraguay,  LTruguay,  etc.,  for  a  $2  bill.  Ex- 
change rare  stamps  with  collectors  and  dealers ; 
lots  or  on  sheets.     C.   P.   Mego,  Necochea  193, 

Lomas    Dezamora,    Argentine  Republic.  

100  Different  Stamps,  12c;  200  27c.  Michaels, 
5600   Prairie,  Chicago. 


300    different   stamps,    50c.      Fred    Onken,  630 

7Qth  St.,  Brooklyn,  New  York.  

Stamps— 61  All  Different  Free.  Postage,  3c. 
Mention  paper.     Quaker  Stamp  Co.,  Toledo,  O. 

California  Gold,  Quarter  size;  27c.  Half  dollar 
size;  53c.  Columbia  Nickel  and  Catalog,  10c 
Norman  Shultz.  King  City.  Mo. 


Health. 


Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111.  

Song-writers'  Manual  and  Guide  Sent  Free  t 
Contains  valuable  instructions  and  advice.  Sub- 
mit song-poems  for  examination.  We  will  fur- 
nish music,  copyright  and  facilitate  publication! 
or  sale.  Knickerbocker  Studios,  319  Gaiety  Bldg., 
New  York.  

Write  the  Words  for  a  Song.  We  revise  poems, 
write  music  and  guarantee  to  secure  publica- 
tion. Submit  poems  on  any  subject.  Broadway 
Studios,   197C  Fitzgerald  Bldg,  New  York. 

You  Write  Words  For  A  Song.  We  write  the 
music,  publish  and  secure  a  copyright.  Submit 
Poems  on  any  subject.  The  Metropolitan  Studios, 
914  So.  Michigan  Ave.,  Room   113,  Chicago,  111. 


Tobacco  Habit  Conquered.  $1  prepaid  En- 
tirely new.     Guaranteed.     Harrison,   105  Walker, 

Evansville,  Tnd.  

Pyorrhea,  (Bigg's  Disease— Bleeding  or  Swol- 
len Gums.)  H.  E.  Kelty,  D.  D.  S.,  M.  D., 
pyorrhea  specialist  for  15  years,  has  developed  a 
successful  home  treatment  for  pyorrhea,  puri- 
fying, healing,  preventative.  Full  month  s  treat- 
ment, $1  postpaid.  Or,  write  for  free  booklet. 
Pyorem  Mfg.  Co.,  439  Seventh  Street,  Brooklyn, 
New  York.  

Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F, 
New  York.  ,  

Goiter— Rid  yourself  of  this  terrible  disease 
•  t  home,  cure  guaranteed  or  money  refunded; 
formula  and  full  directions  for  using  this  won- 
derful new  discovery,  sent  to  all  sufferers;  Price, 
$2.00.  P.  O.  or  express  money  order 
Wellington  Labratories,  No.  40  15th 
Mich. 


Address  : 
St.,  Detroit, 


Song  Writers. 


Song  Writers — You  cannot  afford  to  miss  our 
proposition.  Reference  at  any  bank  for  first- 
class  sheet  music  house.  Warner  C.  Williams 
&  Co.,  Dept.  L,  Indianapolis,  Ind. 


Short  Stories,  Manuscripts,  Wanted 

Short  Stories,  Poems,  Plays  Etc.,  are  wanted 
for  publication.  Literary  Bureau,  165  Hannibal, 
Mo. 


Tricks,  Puzzles  and  Games. 

Illusions — Stage  Tricks  with  500  illustrations, 
catalogue,  15c.  Small  catalogue  free.  Hornmann 
Magic  Company,  304  West  34th  Street,  New  York. 

Magic  Card  Tricks,  Sensational  Escapes,  Jokes, 
Novelties,  everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks, 
free.  Write  today,  largest  amusement  manufac- 
turers in  the  world.  Heaney  Magic  Co.,  Desk 
200,   Berlin,  Wisconsin. 

Black  Art  Hindoo  experiments.  1919  edition. 
25c.  Invisible  ink.  Free  trick.  Catalogue  each 
order.     Lindhorst   Magic   X   Shop,   St.  Louis. 

Magic  Pictures  complete  outfit  for  making, 
10c.  Greatest  fun  producer  on  earth.  R.  E. 
Mclntyre,  General  Post  Office,  New  York  City. 

Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,   New   York  City. 


Novelties. 


Something  New!  Have  you  seen  them?  Cur- 
iously mysterious  Wonder  Shaving.  Novelties 
imported  from  Japan.  Little  wooden  pieces,  when 
dropped  into  water,  open  up,  turning  into  fish, 
flowers,  orange  trees,  birds,  babies,  in  all  colors- 
Children  laugh  while  old  folks  are  mystified.  En- 
tertaining and  amusing  to  invalids  or  in  sick- 
room. One  dozen  assorted,  all  colors,  in  pretty- 
package  with  directions,  price  15  cents,  3  pack- 
ages, 35  cents.  Excellent  for  entertaining  dinner 
parties,  used  as  favors,  they  create  talk.  One 
dozen  packages  sent  prepaid  for  $1.00.  Send 
now.  Be  first  to  have  these  novelties.  Address 
George  P.  Heinemann,  1424  Rosemont,  Ave., 
Chicago,  111. 

Here,   Boys.     Make  a  toy  aeroplane;   see  our 

Nifty,  ad,  page  678. 


Pictures — Post  Cards. 


Rare  Real  Photos;  Bathing  beauties,  models, 
the  kind  you  want.  Sample  Dime.  Write,  (Ar- 
tiste,)  Auburn,  Ind. 

Wonders  of  New  York,  25  views,  illustrated, 
25c,  cash.  John  Notes,  90  Division  St.,  New 
York.  

Real  Photos.  Handsome  girl  models.  Rare 
poses.  Samples,  25c.  Garvey,  Dept.  E-,  20  Perk- 
ins Place,  Brockton,  Mass. 


Phonographs. 


"Build  Your  Own  Phonographs  and  manufac- 
ture them  for  profit.  Drawing,  Instructions, 
Parts  Price  List.  Blue  Print,  etc.,  complete 
sent  free  upon  request.  Write  today.  Asso- 
ciated   Phonograph    Co.,    Pept.    EI,  Cincinnati." 


Build  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  motors,  tone  arms,, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed: 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind. 

Music  For  Christmas.  Our  prices  on  standard! 
talking  machines  so  low  you  cannot  afford  to  be 
without  one  in  your  home.  Send  for  our  catalog. 
You'll  save'  money.  David  Sttern  Company, 
"Value,  Service,  Satisfaction  since  1885,"  Chi- 
cago, IlL  

Make  Your  Own  Phonograph.  Particulars  free. 
DeSelO-PhonE,  P.  O.  Box  720,  Attica,  Indiana. 


You  benefit  by  mentioning  the 


'Electrical  Experimenter"  when  writing  to  advertisers. 
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Electrical  Supplies  "n(l  Appliances. 

Battery  Charging  pays  big  profits  with  HB 
equipment  Electric  light  generators  and  motors 
can  also  be  furnished  on  easy  payments,  bun 
information  free.     Hobart   Brothers,  1  roy,  Ohio. 

Lava  Insulation  is  not  molded  but  individually 
sawn,  lathe  turned,  milled,  drilled,  threaded.  No 
limitation  on  form,  only  on  size.  Kilned  at  two 
thousand  degrees.  Hard,  strong,  accurate,  fire, 
acid  proof.  Ask  for  book.  American  Lava  In- 
sulator   Company,    Chattanooga,  Tenn.  

Electrical  Blueprints — For  connecting  A.  C. 
motors,  236,  54  single  phase,  42  two  phase,  50 
three  phase  star,  40  delta,  12  star-delta.  Appen- 
dix, 36,  changes  of  voltage,  speed,  phases, 
cycles,  etc.  Prints  for  connecting  D.  C.  motors, 
123,  Shows  changes  of  voltage  by  reconnecting 
and  rewinding.  Also  various  ways  of  testing. 
For  use  on  autos  as  well  as  large  motors. 
Diagrams  for  connecting  transformers.  Ten 
samples  of  A.  C.  motor,  or  transformer  samples 
25c  Particulars  and  other  information  on  re- 
quest. Charles  L-  Chittenden,  811  West  18th 
St.,  Kansas  City,  Missouri.  

Electrical  Workers  and  All  Others  who  are 
interested  in  electrical  work  in  the  reconstruc- 
tion that  is  taking  place  to  send  us  their  name 
and  receive  descriptive  literature  of  our  modern 
blue  print  chart  method  of  electrical  wiring, 
Souvenir  information  card  included.  Electrical 
Wiring  Diagram  Co.,  Box  C  173,  Altoona,  Pa. 

Boys — Here  is  the  simplest  and  cheapest 
electric  telegraph  ever  devised.  With  the  "K 
Applicator  you  need  no  batteries.  Get  elec- 
tricity free,  instantly  anywhere  at  any  time. 
Send  thirty  cents,  (postal  money  order)  for 
full  instructions  how  to  make  the  "K  Appli- 
cator and  how  to  operate  an  electric  telegraph 
without  batteries.  Is  easier  to  make  and  re- 
quires less  material  than  you  would  use  in 
making  a  kite.  Gives  constant  smoothe  even 
current  day  and  night,  never  runs  down,  even 
upon  closed  circuit.  Works  on  any  metallic 
line,  even  barbed  wire  fence,  as  no  insulators 
necessary.  The  "K"  Applicator,  Missouri  Valley, 
Iowa.  

Electro  Magnets,  powerful  horseshoe  magnets. 
Will  lift  150-200  lbs.  on  4  or  5  dry  cells;  guar- 
anteed; $5.00  prepaid.  J.  Nauta,  141  Butler  St., 
Paterson,  N.  J.  

Storage  Batteries — Make  the  plates  yourself. 
We  will  tell  you  how.  Sample  plate  40c.  Wind- 
sor Specialty  Co.,  riot  incorporated,  5419  Wind- 
sor  Ave.,  Chicago,  111.  

Boys — Let  me  know  what  you  need  in  the 
electrical  line.  I  can  save  you  money.  Bell 
wire,  per  lb.,  60c;  bells,  42c;  metal  pushbut- 
tons, 12c;  insulated  staples,  per  hundred,  20c; 
buzzars,  42c;  two  cell  nickel-plated  flashlight, 
$1.20.    Postage  extra.    Geo.  M.  Wiedeman,  1805 

S  Wichita  St,  Wichita,  Kansas.  

15c  Heavy  Brass  Binding  Posts.  15  for  $1.00, 
postage  5c.  3  point  slate  base  contact  switches 
with  binding  posts  35c  each,  postage  5c.  A. 
Haupt,  2442  Igden  Ave.,  Chicago,  111. 
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Sma.ll.  Motors  and  Generators  from  bankruptcy 
and  receivers'  sales.  Motors  for  all  phases  of 
current.  Immediate  delivery.  Less  than  one- 
half  regular  prices.  See  display  ad  on  page  688. 
Johnston,  West  End,  Pittsburgh,  Pa. 
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 Blueprints.  

Electrical  Blueprints  of  various  kinds.  See 
my  ad  under  "Electrical"  this  issue.  Charles 
L.  Chittenden.  

Blueprints:  Small  Steam  Engines  &  Boilers, 
Gasoline  Engines,  lA-lA-Vz  H.  P.  3  sets,  (13 
sheets)  Postpaid  $1.00.  Circular  on  Castings  for 
stamp.  Universal  Gas  Motor  Co.,  364  Monadnock 
Blk.,  Chicago. 
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Patents  For  Sale.  

Recently  Patented  wonderful  draftsman's  pro- 
tractor and  Geometrical  Instrument.  For  par- 
ticulars. David  Lopez,  98  Commonwealth,  De- 
troit,  Michigan.  

Outright  or  Royalty.  Self  plowing  alcohol 
torch.  Exceeds  all  others  now  in  use.  No  solici- 
tors wanted.  Folgmen,  31  Third  St.,  Brooklyn, 
N.  Y.  

Sell — Royalty,  or  partner,  Newly  Patented  In- 
sect destroyer,  investigated.  1542  Gates  Ave., 
Brooklyn.  

For  Sale — A  very  good  and  practical  invention 
or  will  exchange  for  a  diamond  ring.  Here's 
a  chance  for  somebody.  Write  Gust  Pergan- 
son,  224  S.  6th  St.,  Springfield,  111. 
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News  Correspondents.  

Earn  $25  Weekly,  spare  time,  writing  for 
newspapers,  magazines.  Experience  unnecessary ; 
details  free.  Press  Syndicate,  566  St.  Louis,  Mo. 
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St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 


Patent  Attorneys. 


M.  H.  Lougnndge,  Patent  Attorney,  Consult- 
ing Engineer.  The  high  class  service  of  the  large 
manufacturer  of  modest  costs.  Designs  and 
manufacturing  specifications  prepared.  1457 
Tiroadway,   New  York. 


Patent  Your  Own  Inventions.  Save  attorney's 
fees:  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  information. 
Carl  Larsen  Co.,  Park  Row  Bldg,  New  York 
City. 


Patents.  Foremost  word  free.  Write  now. 
Metzger,  Washington,  D.  C. 


Patents.  Prompt,  personal,  efficient  service 
by  an  attorney-at-law,  skilled  in  all  branches  of 
Patent  practice.  Over  12  years  actual  experi- 
ence, full  information  upon  request.  B.  P. 
Fishburne,  324.     McGill  Bldg.,  Wash.,  D.  C. 


Patents — Fees  in  installments.  Frank  T. 
Fuller,  formerly  Lieutenant  Engineers,  Washing- 
ton, D.  C. 


"Inventors  Adviser"  sent  free  on  request. 
William  C.  Linton,  918  F  Street,  N.  W.,  Wash- 
ington,  D.  C. ;  363  University  Street,  Montreal, 
Canada. 


"How  to  Establish  Your  Rights"  to  patent 
protection  is  a  bulletin  every  inventor  should 
read  before  disclosing  his  idea  to  others.  This 
bulletin,  form,  "Evidence  of  Conception"  and 
other  interesting  and  valuable  patent  information 
free.  Lancaster  and  Allwine,  242  Ouray  Bldg., 
Washington,  D.  C,  "Originators  of  the  form, 
"Evidence  of  Conception." 

Patents.  Herbert  Jenner,  Patent  Attorney 
and  Mechanical  Expert,  622  F  St.,  Washington, 
D.  C.  I  report  if  patent  can  be  had  and  its 
exact  cost.     Send  for  circular. 

Inventions,  Patented — Trade-Marks  Registered, 
Labels,  Prints,  Publications  copyrighted,  prompt 
service,  reasonable  fees,  plain  advice,  request  de- 
tailed information  before  placing  your  business. 
Jaynes  &  Jaynes,  802  Kellogg,  Washington,  D.  C. 

Millions  spent  annually  for  ideas  1  Hundreds 
now  wanted !  Patent  yours  and  profit !  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.,  212  Patent  Dept.,  American  In- 
dustries,  Inc.,  Washington,   D.  C. 

Patents  Procured — Trade  Marks  Registered. 
A  comprehensive,  experienced,  prompt  service  for 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for  dis- 
closing idea  free  on  request.  Richard  B.  Owen, 
130  Owen  Bldg.,  Washington.,  D.  C,  or  2278 
T  Woolworth  Bldg.,  New  York. 


John  M.  McLachlen,  Attorney-at-Law.  Patents, 
Trade  Marks.  Copyrights.  410  McLachlen  Bldg., 
Washington,  D.  C. 


M.  F.  Miller,  Ouray  Building,  Washington,  D. 
C,  Patent  Attorney,  Mechanical  and  Electrical 
Expert.  Best  quality  of  work  and  results.  Mod- 
erate charges.    Advice  free. 


Inventors,  send  sketch  of  model  of  your  in- 
vention, for  opinion  concerning  patentable  nature, 
and  exact  cost  of  applying  for  patent.  Book, 
"How  to  Obtain  a  Patent,"  sent  free.  Gives 
information  on  patent  procedure  and  tells  what 
every  inventor  should  know.  Established  twenty- 
five  years.  Chandlee  &  Chandlee,  414  Seventh 
St.,  N.  W.,  Washington,  D.  C. 
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For  Inventors 


Money-Talks  Magazine.  Published  for  progres- 
sive  men.  Send  for  sample  copy.  70-B  Park 
Place,  Newark,  New  Jersey. 


Inventions  Wanted.  Cash  or  royalty  for  ideas. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo.  


900  Mechanical  Movements,  also  ilustrations 
explaining  50  perpetual  motions.  My  book,  "In- 
ventors Universal  Educator,"  Fifth  Edition,  tells 
how  to  procure  and  sell  patents.  Government 
and  other  costs.  Covers  the  matter  from  A 
to  Z.  160  pages  elegantly  bound.  Contains 
noted  decisions  of  U.  S.  Supreme  and  State 
Courts  on  patent  cases.  Mechanical  Movements 
greatly  assist  inventors — suggest  new  ideas  that 
may  prove  of  great  aid  in  perfecting  inventions. 
Tells  how  to  select  an  Attorney.  Has  valuable 
information  regarding  Patent  Sharks,  Selling 
Agents  and  Brokers.  Price,  $2.  Postage  free 
everywhere.  Fred  G.  Dietrich  &  Co.,  603  Ouray 
Bldg.,  Washington,  D.  C. 


Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,   D.  C. 


Inventors!  Protect  yourselves,  record  idea  be- 
fore exposing  to  anyone,  including  attorneys. 
Paul  E.  Klein,  Cons.  Eng.  Reg.  Pat.  Att'y.,  21 
Park  Row,  New  York. 


Inventors  join  National  Institute  of  Inventors 
118  Fulton  St.,  New  York  City.  Membership 
society  1900  strong.  Will  help  protect,  develop, 
finance  and  market  your  invention.  Absolutely 
no  charge.    Write  for  booklet. 


"Inventor's  Guide"  Free  on  request ;  gives 
valuable  advice  and  information  for  all  inventors. 
Write  Frank  Ledermann,  Registered  Patent  At- 
torney.  17   Park   Row,   New  York. 


  Scenery  For  Hire. 

Collapsible  Scenery  for  all  plays.  Decorations 


Amelia  Grain,  Philadelphia. 


Books. 


Books — i'lactical    Mechanical,    Auto,  Aviation, 
Home  Study  Books.  Easy  payments.     Send  dime 
tonight"   for  catalogs.      Ansco,   Department  G, 
Aurora,  111. 


Book — describing  Hun  atrocities  and  their  at- 
tacks on  women  and  girls  in  Belgium.  25c. 
Belgian  Specialty  House,  2806  Union  Ave.,  Dept. 

C'  icago. 


Concordia, — contains  essays,  formulas,  plans. 
Year's  subscription,  50  cents;  trial,  20  cents. 
Concordia   Magazine,   9   Water,    York,  Pa. 


Laws  of  Nature — Every  married  and  engaged 
person  should  know,  50c;  (no  stamps.)  Central 
Company,  601  Ninth  Ave.,  New  York.  Novels, 
mechanical,  women's  books.     Write  for  lists. 


Great  Rabbit  Book,  25c.  Raise  them.  A.  A. 
Leve,  Syracuse,  N.  Y. 


Dear  Reader.  If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypotism,  Messmerism,  Char- 
acter, Reading,  Healing,  Mysticism,  Success, 
Salesmanship,  Mechanics,  Entertainment,  etc. 
A.  W.   Martens,  J-49,   Burlington,  Iowa. 


Spititism — Is  it  a  delusion?  Get  the  truth  on 
this  subject.  Why  has  it  over  spread  England? 
125  page  book  of  facts.  10c.  R.  C.  Polston, 
Bookman,  Omaha,  111. 


What  Every  Girl  Should  Know— Clothbound, 
50c.  What  Every  Mother  Should  Know;  cloth- 
bound,  50c  By  Margaret  H.  Sanger,  104  Fifth 
Avenue,    New    York  City. 


World-Romic  System.  Masterkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French 
English  aviation  dictionary,  61c.  Languages. 
143  W.  47th  St.,  New  York. 


To  Get  Better  Pictures.  Read  the  amateur 
photographer's  weekly;  illustrated  weekly  prize 
competitions;  print  criticisms;  many  unique  fea- 
tures, $1.50  per  year;  three  months  trial  sub- 
scription, 25c.  Abel  Publishing  Company,  401 
Caxton   Bldg,   Cleveland,  O. 


Buy  Books  For  Christmas.  Latest  Popular 
Fiction  at  unheard  of  low  price.  Send  for  our 
complete  list.  You'll  save  money.  David  Stern 
Company,  "Value,  Service,  Satisfaction  Since 
1885,"  Chicago,  111. 


Wireless. 


Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts,  send  2c  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co., 
23  Church  St.  (Harvard  Square),  Cambridge 
Mass. 


Complete  receiving  sets  $7.00  and  up.  With 
100  ohm  receiver,  tested  mineral;  guaranteed. 
Bulletin  for  stamp.  Jenkins,  Room  2,  923  Pur- 
chase  St.,  New  Bedford,  Mass. 


Radio  Supplies  for  Amateurs.  Complete  In- 
struments; parts,  raw  materials.  Ermco,  3247 
Germantown  Ave.,   Philadelphia,  Penn. 


2500  Meter  Navy  Coupler— Undamped  wave 
couplar  and  pancake  coils,  B-Battery  cabinet, 
etc.  Send  stamp  for  particulars.  Carl  H. 
Rauschenberg,   Monongahela,  Pa. 


Wireless,  standard  1^-inch  switch  knob-lever 
complete,  35c.  Switch  points  with  screws,  25c 
dozen.  State  panel  thickness.  Magnet  wire,  22 
or  24,  half  pound,  60c.  Electro-Novotoy  Shop, 
2100  Fifth,  Charlotte,  N.  C. 


Amplifier  Units.  Two  step  $15.  Radio  Sales 
Co.,  1629  McAllister  St.,  San  Francisco,  Cal. 


Look— 22'A  Volt  15  cells,  B  Batteries:  Stand- 
ard Signal  Co  rps.  U.  S.  Army  for  Vacuum  Tubes 
Type  BA-2  at  90c  postpaid.  Also  receiving  and 
sending  instruments  at  reasonable  prices.  State 
wants.  The  H.  S.  Wireless  Co.,  164  Ross  St., 
Brooklyn,  N.  V. 


Telegraphy. 


Telegraph  and  Railway  Accounting  taught 
thoroughly  and  quickly.  Unprecendented  de- 
mand for  both  sexes  at  big  salaries.  Oldest  and 
largest  school,  established  45  years.  Catalogue 
free.  Dodges  Institute,  Seventh  St.,  Valparaiso, 
Indiana. 


Motion  Picture  Plays. 


Earn  $1200  a  Year  in  Spare  Time  writing  photo- 
plays. Experience  unnecessary.  Send  for  free 
book  valuable  information,  special  prize  offer. 
Photo  Playwright  College,  Box  278,  E7  Chicago. 

Photoplays  Wanted.  Big  prices  paid.  You 
can  write  them.  We  show  you  how.  Free 
particular.  Rex  Publishers,  Box  175,  F,7, 
Chicago. 


Wanted  To  Buy. 


Cash    for    Old    False    Teeth — We    pay    up  to 

$35.00  per  set  (broken  or  not).  Also  buy  dis- 
carded gold  jewelry,  gold  crowns,  bridges,  plati- 
num, diamonds,  watches  and  silver.  Send  now. 
Cash  by  return  mail.  Package  held  5  to  10  days 
for  sender's  approval  of  our  offer.  U.  S.  Smelt- 
ing Works.  Dept.   73.  Chicago.  111. 


(Continued  on  pnge  726) 
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ELECTRICAL  EXPERIMENTER 


November,  1919 


(Continued  from  papj  725) 


Help  Wanted. 


Earn  $25  Weekly,  spare  time,  writing  for  news 
papers,  magazines.  Experience  unnecessary ;  de 
tails  free.     Press  Syndicate,  5665  St.  Louis,  Mo 


Secret  Service  Operatives  and  Detectives  are 
in  demand.  Earn  big  money.  Travel  every- 
where. Fascinating  work.  Learn  this  profession 
by  home  study.  Particulars  free.  American 
School  of  Criminology,  Dept.   E,  Detroit,  Mich. 

Government  positions  highly  desirable ;  thou- 
sands appointed  annually  through  frequent  ex- 
aminations everywhere;  prepare  immediately  for 
Post  Office  Clerk,  City  or  Rural  Letter  Carrier, 
Railway  Mail  Clerk,  Washington  Departmental 
Clerk,  Stenographer-Typist ;  unexcelled  corres- 
pondence instruction,  $5.  Request  particulars 
concerning  position  desired.  Federal  Civil  Serv- 
ice  School,  602  Kellogg,  Washington,  D.  C. 

Men  Wanted — Become  automobile  experts.  $45 
week.     Earn  while  learning.     Franklin  Institute, 

Dept.  L,  806,  Rochester,  N.  Y.  

Government  Positions  are  Desirable.  Prepare 
for  Railway  Mail,  Post  Office,  Rural  Carrier, 
Customs,  Internal  Revenue,  Departmental  Immi- 
gration, and  other  branches  through  our  expert 
(former  Government  Examiner.)  Write  for  free 
booklet  "EE"  giving  full  information  about  these 
positions  and  our  Money-Back  Guarantee  Con- 
tract.    Patterson  Civil  Service  School,  Rochester, 

New  York.  

Business  Worth  While.  I  start  you  silvering 
mirrors.  3  Plating  tableware;  Plans  Free 
Clarance  Sprinkle,  Dept.  48,  Marion,  Indiana. 

Hundreds  Men— Boys,  18  or  over,  wanted 
by  U.  S.  Government  as  Railway  Mail  Clerks. 
Permanent  life  positions  through  poor  times  and 
good.  Average  pay,  $1400  vear.  Advance  rapid. 
Pleasant  work  constantly  traveling.  Every  second 
week  off  at  full  pay.  Paid  vacation.  Common 
education  sufficient.  Write  immediately  for  full 
list,  positions  open  and  Fall  examination 
schedules.      Franklin     Institute,     Dept.     L,  26, 

Rochester,  N.  Y.  

American  Made  Toys  Wanted.  An  oppor- 
tunity for  homeworkers  on  small  scale  and 
manufacturers  on  large  scale.  Unlimited  quan- 
tities needed  of  Toy  Soldiers,  Army,  Navy, 
Marines,  Cannons,  Machine  Guns,  Warships  and 
other  Toys  and  Novelties.  Greatest  chance  for  in- 
dustrious people  for  independent  business.  Enor- 
mous demand  and  future  in  American  Made 
Toys,  all  over  United  States,  Canada,  Mexico 
and  South  America  with  over  50,000  10c  stores 
and  toy  dealers.  This  new  American  indus- 
try stands  out  conspicuously.  Factories  are  es- 
tablished, people  trained,  machineries  made, 
Christmas  Sets  needed  in  millions  this  year.  The 
great  hit  for  1919  without  any  competition.  We 
are  buyers  of  these  goods  all  year,  paying  fixed 
prices.  Attractive  prices  offered  for  painted 
goods.  Experience  or  tools  unnecessary.  Hun- 
dreds and  more  made  complete  per  hour.  Cast- 
ing form  outfits  from  $3.00  up.  If  you  mean 
business,  send  for  booklet  and  information  free. 
Toy  Soldier  Manufacturing  Co.,  32  Union  Square, 

New  York.  

Better  Pay,  shorter  hours,  easier  work  and 
other  advantages  can  be  had  in  Government 
positions  which  are  easy  to  secure  now.  You 
owe  it  to  yourself  to  find  out  if  you  are  quali- 
fied. No  expense.  Just  send  name  for  Form 
RM    2081,    free.      Earl    Hopkins,  Washington, 

D.  C.  _ 

Artists  in  Great  Demand.  Big  salaries  paid 
for  full  or  part  time.  Learn  quickly  at  home  in 
spare  time.  Commercial  Art  Cartooning  illustra- 
ting, Designing.  Outfit  free  to  new  students. 
Send  for  handsome  Free  Book.  Write  Now. 
Washington    School   of   Art,    Inc.,    1449    H  St., 

N.   W..   Washington,   D.  C.  

We  Will  start  you  in  the  cleaning  and  dyeing 
business,  little  capital  needed,  big  profits.  Write 
for  booklet.     The  Ben-Vonde   System,  Dept  H., 

Charlotte,   N.  C.  

Detectives  make  big  money,  Travel;  be  your 
own  boss.  Either  sex.  We  instruct,  small  cost. 
Write  Johnson's   Detective   School,   232  Shaldon 

Ave..  Grand  Rapids,  Mich.,  Dept.  A.  

Detectives  Earn  Big  Money.  Excellent  op- 
portunity. Particulars  free.  American  Detective 
System,  1968  Broadway,  New  York. 


Printing. 


3000  Two  Color  Labels,  $1.00.  Irving  J.  Wolf 
Station    E.  Philadelphia.  

1000  Letterheads,  Envelopes,  Typewriter 
Letters,  $2.  Circulars,  Labels,  $1;  samples.  M. 
Lomond,    65    Broadway,    Brooklyn,    N.  Y. 

Good  Printing  Quick.  250  Bond  Letterheads, 
Envelopes,  Billheads  or  Cards,  $1.00.  postpaid. 
H.  R.  Bamberg  Co.,  2245  So.  Kedzie,  Chicago. 

Gummed  Labels!!  Interesting  Samples  Free! 
Edward    Harrison,    "Artistic    Printing,"  Balti- 


Fnr  the  Hair. 


I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growing  results.  Will  send  box,  postpaid,  with 
recipe,  10c.  Tohn  Hart  Brittain,  150  E.  32nd 
St.,   BA-300,   New  York. 


Chemicals. 


Price  List  of  Chemicals  and  Labratory  ap- 
paratus— for  experimental  work  with  10  formulae, 
6c.    Frane,  Eureka,  111.  

Selenium  for  phototelegraphy,  75c  oz.  Thorium 
Nitrate  (radio  active),  80c  oz.  Rare  Mineral 
(radio  active),  containing  radium  thorium,  pra- 
seodymium, neodymium  and  cerium,  50c  oz.  Rare 
Metal  Salts,  ten  different,  3  to  5  grams  of  each. 
$1.75.  Radio  Chemical  Supply  Co.,  915  Westcott 
St.,  Syracuse,  N.  Y.   

Experimenters — Are  you  interested  in  novel, 
chemical  experiments?  Send  10c  for  a  large  col- 
lection.    Meral  Sager,  44  Apple  St.,  Tiffin,  Ohio. 


Amateurs,  Chemists  and  Experimenters — You 
need  pure  chemicals  and  best  quality  apparatus  to 
be  successful  with  your  experimerrts.  Send  for 
our  new  catalog  listing  the  same  chemicals  and 
apparatus  as  used  by  Colleges,  Schools,  etc. 
Tos.  Simpson  &  Co.,  3880  Windsor  PI.,  St.  Louis, 
Mo  

Dyes — 25  different  colors  for  dyeing  cotton, 
wool,  silk  etc.  Material  sufficient  for  dyeing 
scores  of  skeins.  Set  includes  five  wool  and 
cotton  skeins,  two  dyeing  chemicals  and  spoon 
measure.    Neatly  packed.    Sent  postpaid  for  $4.50. 

Organic  Chemicals — Set  of  forty  (40)  different 
compounds  (acids,  alcohol,  ketones,  hydrocarbons, 
phenols,  etc) — in  glass  bottles — includes  aniline, 
amyl  alcohol,  methyl,  salicylate,  beta-naphthol, 
three  (3)  dyes  etc.     Send  $6.50.  

Chemicals — 50  different  chemicals  including 
Iodine,  Mercury,  Antimony,  etc.  Material 
sufficient  for  hundreds  of  experiments.  Send 
$4.00.  

Pigments — 25  different  pigments  used  in  man- 
facturing  Paints,  Varnishes,  Rubber,  Paper,  etc. 
Send  $4.00.  Technical  Equipment  Co.,  Dept.  2Ec. 
22  East  17th   St.,  New  York.  

Selenium  in  stick  form;  75  cents  per  oz.,  post- 
paid. Ziegler  Experimental  Labratory,  Rochester, 
N.  Y.  

Cosmos  Labratory — Expert  chemists.  Trade 
secrets,  formulae,  processes  given.  Analysis 
promply  reported.  10  De  Bloise  St.,  Dept.  A., 
Newport,  R.  I. 

Potassium  Sulphocyanide,  C.  P.,  50  cents  per  oz. 
postpaid.  Ziegler  Experimental  Labratory, 
Rochester,  N.  Y. 


Photo  Developing. 


Mail  us  15c  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives 
any  size  and  15c  for  six  prints.  Or  send  35c 
for  one  8x10  mounted  enlargement.  Prompt,  per- 
fect service.  Roanoke  Photo  Finishing  Co.,  255 
Bell  Ave.,  Roanoke,  Va. 

Clean,  Neat,  Perfect  Kodak  Finishing  at  the 
lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalog  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich. 

For  15c  we  will  develop  and  furnish  prints 
from  one,  six  or  eight  exposure  film  or  enlarge- 
ment 8x10,  your  favorite  negative,  20c  to  show 
quality  and  service.  Associated  Photo  Company, 
St  a.  A  12,  Cincinnati,  Ohio. 
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Cameras. 

Send  For  Our  Catalog  No.  121  Today.  It's 
the  biggest  little  thing  in  the  photographic 
world.  Look  over  its  pages  and  see  the  won- 
derful values  we  give  and  the  money  you  will 
save  buying  of  us.  Remember,  too,  we  guar- 
antee to  save  you  money  on  anything  you  buy. 
Your  money  back  if  you  are  not  satisfied  for  any 
reason  what-so-ever.  You  must  send  for  this 
money-saving  catalog.  It's  free.  Drop  us  a  card 
today.  David  Stern  Company,  "Value,  Service, 
Satisfaction    Since    1885,"   Chicago,  111. 


For  Men. 


Dredge's  Necktie  Valet  removes  wrinkles  (with- 
out ironing)  from  Neckties.  Sample,  25c.  Get 
one  today.  Dredge,  190  Pilgrim  Avenue,  High- 
land Park,  Mich. 


Shaving  Powder — Enough  for  five  razorless 
shaves.  25c.  Durso,  Dept.  41,  25  Mulberry, 
New  York  City. 


Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results.  Intensely  interesting  b.ioklet 
free.    Winslow  H.  Chase.  Washington,  D.  C. 


Send  us  your  dull  razor  blades.  We  re-edge 
them  Good  as  New,  any  kind,  2l/2c  each.  Prompt 
service  and  satisfaction  guaranteed.  Dealers 
wanted.  Keenedge  Company,  Inc.,  184  Washing- 
ton  St.,  Chicago,  111. 


Don't  throw  your  shirt  away  when;  .Cuffs  are 
worn,  send  35  cents  for  a  pair  of  New;  Soft 
Cuffs.  Suitable  for  any  color  shirt.  Van  Decar 
Co.,  Fifteenth  St.,  Troy,  New  York 


Detectives  Earn  Big  Money.  Travel.  Great 
demand.  Experience  unnecessary.  We  train 
you.  Write  for  free  ^particulars.  American  De- 
tective System,  1968  Broadway,  N.  Y. 


Formulas. 


500  Successful  money-making  formulas  an<J 
trade  secrets.  Postpaid,  25c.  Charles  Dynes,. 
Winchester,  Ind. 

370  Formulas  10c.  Fitzgerald,  15  West  65tr» 
St.,  New  York.  

Formulas — Luminous  Paint,  Tobacco  Cure,  Re- 
newing Dry  Batteries,  Hektograph,  Mechanics 
Soap,  Resilvering  Mirrors,  Gas  Tonic,  Egg  Sub- 
stitute, Trappers  Baits,  10c  each ;  700  others 
25c.  Collection  complete,  50c.  All  formulas 
tested.  Satisfaction  guaranteed  Bargain  Book 
Shop,  200  Highland  Ave,  South  Sudbury,  Mass. 

500  Formulas,  including  Resilvering  Mirrors, 
Renewing  Dry  Batteries,  Mechanics  Soap, 
Luminous  Paint,  25c.  Ideal  Book  Shop,  5501 
EE  North  Robey,  Chicago.  

10,000  Tested  Formulas.  Cost,  lc  for  25.  Be- 
fore ordering  send  for  catalog  "p"  today.  Gobd- 
now,  Highland  Ave.,   South   Sudbury,  Mass. 

1,000,000  Formulas.  Processes.  Trade  secrets 
for  every  business.  1016  pages,  $2.  Ideal  Book 
Shop,  5501-EE,  North  Robey,  Chicago.  

We  Own  Selected  scientific,  chemical,  pratcical 
receipts  and  formulas.  Some  so-called  Trade 
Secrets.  Covers  Hair  Tonics,  Hair  Removers, 
Shampoos,  Massage  Creams,  Pile  Ointments, 
Stove  Polishes,  Shoe  Polishes,  Silver  Polishes, 
Stains,  Varnishes,  etc.  Special  offer;  fifty  cents 
each,  dollar  for  three.  Waco,  Formulary,  Waco, 
Texas.  ] 

Why  Go  Dry.  Whisky,  Beer,  Wines,  etc., 
that  have  the  kick.  Made  at  home,  no  trouble, 
no  alcohol  or  still  used.  Only  everyday  cook- 
ing utensils  needed.  Made  with  pure  and  in- 
expensive ingredients  that  can  be  purchased  any- 
where, but  when  used  as  directed,  generate  their 
own  alcohol  and  produce  excellent  whisky.  Good) 
wholesome  beer  and  delicious  stimulating  .wines- 
at  trifling  cost.  Guaranteed  book  of  28  secret 
formulas  which  I  have  personally  tried  and  tested. 
Sent  postpaid  promptly  for  $1.00.  Frank  Ward, 
Dept.  D,  Box  503,  Baltimore,  Md. 

liiiiiiiiiiimiiiiiiiiiiiniiiiiiiiiiiiN 

 Personal.  

Whiskey,  Brandy,  Beer  etc.,  with  a  kick.  No 
still  or  alcohol;  20  fine  formulas,  $1.00.  Superior 
Supply  Co.,  1440-A  Niagara,  Denver,  Colo. 

The  Salesman  Win$.  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  mail 
and  guarantee  of  position  or  refund  tuition.  For 
interesting  particulars,  address  Kansas  Voca- 
tional Bureau,  Miltonvale,  Kansas. 
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 Miscellaneous. 

Bench  Lathe,  Goodell  Pratt  No.  125  Foot 
Power  Table  and  44  other  attachments  Cheap. 
Also  patent  on  Hammer  Handle  Fasteners.  A 
bargain,  write  now  for  detailed  description  and 
price.  Ghas.  Erickson,  241  West  6  th  South, 
Salt  Lake  City,  Utah.  

Wanted.  Small  Gasoline  and  Steam  Engines. 
Small  Lathes,  Drill  Presses  and  other  light  ma- 
chinery. Will  pay  '  high  cash  prices  for  good 
material.     Johnston,   West   End,   Pittsburgh,  Pa. 

Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedy  sent  on  trial.  Superba  Co., 
SA,   Baltimore,  Md. 

"How  to  Read  Thoughts" — Mind  Reading  at 
any  distance,  20c;  "How  to  Hypnotize,"  Cure 
Diseases.  Give  Astounding  Exhibitions,  $1.00; 
"Silent  Friend,"  Key  to  Rapid  and  Honest 
Wealth,  $1.00;  "How  to  Win,"  362  pages,  Suc- 
cess Assured-,  $2.00;  "Health  Culture/N'?nsures 
Vital  Strength,  25c ;  Five  Dozen  Money  Makers, 
30c;  Catalogue  gratis.  Science  Institute,  EH9- 
1336  Morse  Ave.,  Chicago,  111.  <" 


For  Advertisers. 


Advertisers !  For  results,  place  your  30  word 
ad  in  The  West  Virginia  Advertisers  one  year 
for  only  $1  E.  J.  Evans,  Pub.,  729  6th  Ave., 
Huntington,   W.  Va.  

Money?  Jacobus  Art  Ads  make  small  space 
pay  big  in  dividends.  Price,  5.00.  Write  today. 
Jacobus  Service,  1073  Sanford  Ave.,  Irvington, 
N.  J.  

"Quick-Action  Advertising — How  it  is  is  Build- 
ing Business  for  the  Progressive  Advertisers  of 
America."  A  little  story  of  results,  told  by  the 
advertisers  themselves — not  the  publisher; -  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed 
to  you  upon  request.  It  tells  you  how .  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates^— today. 
Douglas  Wakefield  Coutlee,  225  West  .  39th (  St., 
New  York.  .  -• 


Office  Devices. 


Addressographs,.;'  Multigraphs,:  .-  Duplicators, 
Multicolors,  Folders,  TypewriterSjtjfiDictapliones,. 
Cheek  Writers,  Sealers.  Office  D^ic«s-Conv 
pany,  222-Y  North  Wabash,  Chicago— 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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"The  Baby 


H  Osublt  Action 
HimmcrlMt 

A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 


ELECTRICAL  EXPERIMENTER 

ROVOlVOF  B°y*'  V°U  **"  t>aV°  *,ovl"  at  youp  own  '■oma  with  this  latest  model 


Meaiursw  but 
Y*  lnch»  long 


MOVING  PICTURE  MACHINE 


hku  ngulv 
.22  oalibra 
urtrlrfgss 

Tha  new  Baby  Daunla  Action  Hai 


,11  In  .Tic 


-  ..Llj.im.l 


.    Knurdn  uifninnt  tire  Id 

men  and  lofil.-a.    Tho  Illustration  „. 
•con  And  used  to  bo  thorough  ly  app: 
or.i  .'JLI-calil.ro  (uhor!)  ciirlrldno  ol 
cartridges  from  us  (cartridges  can  bo  shipped 
-Ires  nix  shots  In  one  loadlnir.    Tho  operation  o 
ttremely  rup^d  Bint  ul fn.li i » t.-ly  r  Mlnhlo;  six  well  o 

barrel  of  cjrlindM.*nnd  U  wolgX  orily  V«  ounce's 
Q*  only  SC.'jO,  titjnl  by  mall  poalpald  lo  an/  eddi 


larlaaa  Revolver  fins  been  produ 
ttlint  of  Efficiency  and  Pracllcabllll" .* 

vo  a^e™lvor^d^ 


ut|  tfia  screen  up  to  threo 
•nd  Hfiht  1a  produced  by  a 


tlse-  Standard  Film*  iua«  ma  the  Urgor  machines.  V«wy  «-uUy  manaired. 
Simply  turn  the  handle.  Good  Variety  of  Film*  alwaya  obtainable 

PRICE  W  $3.00  ,tt£noVnX£ 

Cntra  Films,  f  So  «aob  postpaid 

THIS  IS  A  CENUINE  MOVING  PICTURE  MACHINE 
and  the  motion  pictures  are  clear,  sharp  and  distinct 
Tho  Moving  Picture  Machine  Is  finely  constructed,  an«* 
carefully  put  together  by  skilled  workmen.     It  Is  made 
of  Russian  Metal,  has  a  beautiful  finish,  and  is  oper- 
ated by  a  finely  constructed  mechanism.    The  project- 
ing  lenses   are  carefully   ground   and   adjusted,  triple 
polished,   standard  double  extra  reflector,   throwing  a 
light  many  feet,  and  enlarging  tho  picture  on 
or  four  feet  In  area.    The  ) 
safety  carbide  generator, 
ch  oa  Is  used  on  the  largest  automobiles.  This 
uti  lhrowa  a  dazzling  whlto  light  on  the  screen.  4 
una      It  Is  a  solidly  constructed  and  durable  Movinff 
,r3!  Plcturo  Machine.     The  mechanism  is  exceedingly 
the  Blmpl©  and  Is  readily  operated  by  the  most  Inex- 
!*«  perienced.    Tho  pictures  shown  by  this  marvelous 
in  h  many  Moving    Picture   Machine   ore   not    tho  common, 
'Vi.«w  crude  and  Uroless  Magic  Lantern  variety,  but  aro 
*    w  llfe-llko   photographic    reproductions    of  actual] 

SHARPEN  -  M  -  ALL  ^o^»?^"™^#'^  »M 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 
Sharpens  the  Gillette  and  Durham  Duplex  both  edgea  at  one  time 
I/IISO  SHARPENS  THE  GEM  1LNIOR,  EVER  READY.  KEEN.KUTTER  HARM 
-  CROSS,  CLARK.  AVTOSTROP.  STAR  CRUSTEEL.  AND  ALL  OTHERS  { 
I^^Lt-^STR^PPER.  p)' 

i  i  AGONAL  "StBOK*" 


caused  a  rousing  enthusias 


vherevor  It  woa  used. 


ANARCHIST  BOMBS 


Writ*.  aaJr  11.00.  aadaald.  _ 


ConslBta  of  o  little  glatU 
vial,  containlog  la  liquid 
b chemical  which  will 
produce  a  most  horrible 
odor.  One  dropped  in  a 
room  full  of  people  will 
cause  more  consternation 
than  a  llmbargor  cheese. 
Tno«meIl  will  entirely  die* 
•oppelirlnaihort  time.  3  Boxes  for  25o, 
„  shipped  by  eiprei*  onlj  with.  «  .Dollar/ e 
—  worth  of  other  merchandise. 


ITCHING  POWDER 

This  t*  another  .rood  prac- 
tical joke;  the  intense  discom- 
fiture of  your  victim*  to  ev- 
eryone but  themselves  la  thor- 
oughly enjoyablo.  AH  that  la 
necessary  to  atari  tho  ball  roll- 
Inn  Is  to  deposit  a  little  of  the- 
juiwder  on  a  person's  hand  and 

to  rjo°tho  rest.   Tho  result  Ys  a 
wfanroai  scratch,  then  some 
Booi"  more.    8  Boxes  for  26c. 
express.     (Uu)t  order  «t  ICWt  Qno 
word)  of  other  aWChattajiaJ  , 


Genu 


If  you 

aaaaaaaaviaBBHnI     1,1  art,   here  is 

just  what  you 
have  long  want- 
ed for  your  den 
or  bedroom.  For 
a  short  time  \we  will  make  a  special  in- 
troductory offer  as  follows: 

Send  25c  and  we  will  send  you  three 
Genuine  Original 
Photographs  as 
shown  in  this 
ad,  size  4x6  in., 
all  ready  for 
mounting  and 
framing,  and  our 
beautiful  illustrated  catalog.  After  see- 
ing samples  you  will  want  more. 

We  guarantee  all 
our  photographs 
are  original  anil  are 
made  in  our  own 
studio  anil  can  not 
be  purchased  else- 
where. 

Paris  Novelty  Company 

Dept.  P-20      26  E.  Adams  St.,  Chicago,  IB., 


Price,  $1.60  postpaid. 

SIMPLEX 
TYPEWRITER 
ONLY  $2.50 


INVISIBLE  INK 

The  meat  confidential 
mi  auuiff.-a  con  be  srrit 
tan  with  this  Ink,  f 01  . 
the  writing  MAKES  NO> 
MARK.  Cannc  1 

reason!?* Keep  you. 
als  arid  other  privaK 

t  fun  for  playlt 


le  la  a  thoroughly  practical  Typawritar.    We  b  ialUin  h 


Cheap  But  Good.  . 

So  Simple  a  Child  wtlui  jokes.  Only  18s  tttUfl 

Can  U  e  It. 
We  Guarantee  tho 
Wriling. 

Tbough  eo  marvalaaafai 


more  aeratcTi,  ancT  rfltl 

Gent  c-1  1 

Dollar 

Love  letter  ink 

Writing  written  with  this  re- 
markable Ink  vanishes  en- 
tirely In  a  few  weeks  (sooner 
If  desired),  leaving  the  paper 
QUITE  BLANK,      15c  p.  pd. 


bottla;  3  tor  «Oo  poau>at4 


tfoltw«ll,  \ 

of  tho  alohat 


t  Is  fit 


t  that 


>  the 


 .To7s'e*  io'"o,handPpu'ct" 

£ma%nnblm«  hiro  to  °  Trite  rurVrlTy .  "'Vhc  "rollrrn  "hX]  ll'iV  V'V.'r  in  l 
Writing  and  at  the  end  of  ouch  lin»  a  aliR-ht  turn  of  the  roller  .11.  w 
which  makes  a  click  und  forccatho  paper  forward,  giving  th«  i.rop. 
tng.  ao  that  (he  lines  are  all  an  equal  dintance  from  each  oth-r,  00 
r  writing.  End)  l>  1  .■wnlr-r  ji-n-he.i  trt  n  ntronc  bo*,  with  lullpn 


Oh  Boy!    Have  You  Seen 
LITTLE  EGYPT 


1  forn 


J.&n  a 


SQUIRT 

lit      .  You  may  hnvo  • 


Wonderful  X-RayTube 


THE    ORIGINAL    ORIENTAL  DANCER 
AND  THE  WONDERFUL 

SHADOW  DANCER 

If  not,  do  not  fail  to  send  for  these,  it  will  be  money  well  spent. 
In  faot.  we  would  go  as  far  as  to  guarantee  you  more  fun  in  showing 
these  two  no?elties  to  your  friends  than  you  have  had  in  a  long  time. 
They  Will  Dance  For  A  Life-Time 
Price  30  cents  each  or  both  for  50c  Postpaid 


THE  "LITTLE  GIANT"  TYPEWRITER 

A  First  Class 


j ran  — 

d  anaezlns  , 

 •  time  of  your  life.  For  parti**,  polltl- 

•Mj  snMtIn*-*,  ear  rltt**,  or  any  place  at 
all  where  there  ia  a  gathering  of  people, 
lit  l»  the *r*at MtJo.il*  out.  Prle*12eor3 
■tr  *0c  By  Express  Only 

ROPE  SPLICING 

USEFUL  KNOTS,  HITCHES.  SPLICES.  ETC*  I 

9.QW  plfferent  Knot*  Are  Made  and  What  They  Are  Vsed  ForJ 

Knoti  to  Use  and  Knots  to  Avoid,  ~  -  -  ';-  - 
e  A  mo3t  practical  handbook  giving  complete 'end  i 
rflmple  direction  for  maklns  all  the  most  useful \ 
Itnots,  hltche3,  rlggin?,  splices,  etc.  Over  100  Ulus'  ' 
tratlona.  All  about  wire  rope  attachments,  lashing-,/ 
tdotitt*  tackles,  etc.  37  HeraTdlc  Knots  Illustrated,  f 
Cf  great  value  to  mechaaicfl,  tJigwa.  cjunDfirs,  boat-' 
en  en      Price  20o  p.  pd. 


LUMINOUS  PAINT 


Make  Your  Watches*  Clocks*  Etc.* 


ng  the  wi 

One  Cent  a  Picture  — 

Thi>  FItthi  load*  In  tlayllRln  u'tth  25  Exposure  Films. 


*J5r— on*  cent  u  picturr.  10  Espomk^  Ftlmi  sl'o 
oriijin.ibip  li  i-  -imiiln  it v  H-i'it  to  oufnite.  TaU»s 
picturff  through  Uic  stem,  where  the  Rapid  Fire 
Lent    I.    Incited.     The    photos  miy  be 


Quick  as  a  Flash 


instil 


iclfihs    hut  3 


nee.,  nickel  plated.  Endorvrl  bv  amateurs  and 
esslonals  the  world  over.  Thorouehlv  praellcal —  ; 
tr-c  und  tlc.i'loplni!  of  fllmi  )u-t  the  «,ime  as  ordl-  ' 
tamera=-  In  dullv  use  by  the  police,  newspaper 
rs.  ritlettlm.  and  tht-  nepfTBl  public  Important 
^  uiii.  iha  n'ufaiia  1 1 mrra  bv  enter- 
Ives  Indoors  or 
size  or  or  lee 


mobtalnablo  except  *t  sn  exorbltuit  price),  *_  „ 

 no-  this  remarkable  LUMINOUS  PAINT,  which,  applied  to 

•Use  eurlact)  of  any  article,  amlta  ray  a  of  whit*  tlatit,  rendering  It  perfectly  vlalbl* 
«n  tho  dark.  THE  DARKER  THE  NIGHT,  Trig  MORE  BRILLIANT  IT  SHINES.  Quite 
flmpU  to  use.  Anyone -you  can  do  It.  A  lltU*  applied  to  the  dial  of  your 
"  e  by  Dish t.  Yoa  can  coat  the  push 
 V  boxee,  and  Innumerable 


buttons 


nable  yoa  to  tell  that  

._  ..Jtea  of  root _ electric  llirht*.  u  

articlps  ;  mako  jiour  own*  Luminous  Cruclflxea,  Lomlnon*  Ronoxiea,  ete. 


I  coat,  ee vera)  email  artlpjei    Pr(e*  35c,  Larcef 


MUSICAL  KAZOO 

.  telle*  whata cover.    '  *--  .-<■->  * 

tune  risht 
6ff.  Imitate 

*>r  animal, 

•baffplp*.  anare  dram,  Fancn  ond  JnrTy. 
•  tc.  No  hole,  to  fmiff  r.  It  is  eimpllcitjL 
Itoatf.  T^oducea  excellent  mualc.  Yoa  do 
pot  blow  Into  It,  but  eine.  epoak  laueh  or 
Cnake  any  dealred  Imitation.  Used  wltb 
•..tonlahlna  reaulta  at  society  meetinfra, 
tome,  club  or  church  entertoinmerita. 
Cane**,  acronadea,  picnics,  outinfrs,'*x< 
coralona.  Just  the  thins  for  choruses  and 
•how.,  bicycle  and  marching  clubs,  etc. 
Excellent  for  vocal  or  Inntrumental  *,c- 
ftornpanlmentB  either  wltb  or  witbou> 
|rU>*r  moaical  laatmmegt*.  Me*  ISco.  od. 


MAGIC  FLUTE 

WoDtkrioDr  Sweet 
Toned  and  Musical 


It  be  the  Je  

tiotes  of  a  quick- 
•*—  or  the  eol* 

 itrsina  of  * 

churcb  Lymn— In  fact,  any  class  ol 
mueic  can  bo  played  upon  the  Humana- 

oclf-ptayinfr  instrument.  When  playe< 
with  s  piano  accompaniment,  or  an  j 
other  musical  Instrument,  tho  effect  li 
chru-mins.  Foil  printed  instruction.  f"> 
playimz  bcd  t  with  each  Instrument, 


.Expo  Watch  Company  i>o  AA  F" 

.fMUee  lOe  Aor*h»;t  JpO.VV 

The  CONJURER'S  CASKET^ 

•p pantus  and  Dlraetlant  for  a  Nmnber  of  Mysterious  Tricks 
CuMigb  tor  an  Entire  Evening's  Entertainment  5  j)c 
ANYONE  CAN  DO  THEM 

ft  la  CTeftt  fan  myBtifyinc-  your  friends.  Cot  this  Conjurer's  (Jab* 
lilet.  ancl  you  will  be  tbo  cleverest  fellow  in  your  distnV  It  con- 
tains  the  apparatug  for  seven  firBt-rato  tricks,  incluotng  Tbo  Disap- 
pearing Rose,  that,  when  placed  on  the  law- 1  of  your  coat,  vanishes 
from  sight  at  will:  the  Magir-  Vase  and  Ball  Trick  <a  Wooden  Ball  is 
placed  inside,  and  upon  replacing  the  lid  has  disappeared  and  is 
found  in  someone  else'e  pockcti ;  The  Magic  Na.l  with  which  yon  can 
apparently  cut  your  linger  almost  in  two;  the  Wonderful  Card  Trick 
(a  card  is  placed  in  an  envelop*-  and  when  opened  an  entirely  differ* 
,ent  card  altogether  is  found);  The  Disappearing  Coin  Box  ta  coin  is  placed  In  the  little  wooden  barrel,  Ah3-< 
when  opened-again  Is  found  to  hovo  vanished  entirely  or  can  be  made  to  change  into  *  coin  of  another  de-l 


.  Mi-m 


rJ  IVi 


.);  The  Glass  Goblei 


With  t 


wall,  ck-thinff. 
Into  a  glass  of  water,  and  when  the  wi  

scribed  above  we  send  full  printed  instructions  for  performing  each  trick,  30  that  anyo 

form  all  tho  tricks  to  the  (Treat  amusement  of  their  friends  or  tbo  public.  Any  boy  of  ordinary  Intelligence.  1 
with  this  Cabinet  of  Trick.i  in  his  possession,  can  give  a  parlor  cotertainmont  not  inferior  to  some  rcgula 
magicians.  Besidea  tho  tricks  contained  m  the  Cabinet,  there  are  twenty-five  other  feats  and  illusions  full)' 
explained  with  full  printed  instructions,  for  which  yo'i  can  easily  make  or  procure  tho  necessary  apparatus 
Amornr  them  are  The  Mouse  In  a  Pack  of  Cards.  The  Drawn  Card^  The  Hat  Trick.  To  Knock  a  Tumble) 
Through  a  Table,  One  Cent  Rubbed  into  Two  To  Find  tho  Number  Thought  of.  Mysterious  Wedding  Ring 
etc.  Wealsoaend  the  secret  of  performing  three  wonderful  stage  tricks,  as  follows:  The  Act  of  Cremat 
Inge  Woman,  Walking  on  the  Ceiling  of  a  Room,  and  the  lhsnpr>ear.ntc  Lady,  t.>evth-r  with  an  article,  pi 
IceerdemeiD  and  valuable  biota  to  ami  tew  conjurer,,    PRICE  COMPLETE  Q*VI  99  CtWTSr  ^eVpfeSj 


TAYLOR     BARNARD     &  CO. 


"THE  HOUSE  OP  QUALITY" 
24  E.  Adams  St.,  Dept  T-21 
CHICAGO 


BOOKS 

THAT  EVERYONE  SHOULD  READ. 
KNOWLEDGE  AND  FICTION 

Cloth  Bound 

Dyke's  Motor  Manual   2.50 

Automobile  Troubles  and  How  to  Rremedy  Them.  1.50 
Automobile  Isnition,  Timing  and  Valve  Setting. 
Self-Starting  and  Lighting,  including  Kord 

System    1.50 

Automobile  Driving,  Selt'-Taugbt   1.50 

Motion  Picture  Making  and  Exhibiting   1.50 

The  Practical  Handbook  of  Gas,  Oil  and  Steam 

Engines    1.50 

Electricity  and  Magnetism   1.25 

Power  Gas  and  the  Gas  Producer   1.25 

A  B  C  of  the  Motorcycle   1.50 

Gas  Engine  Troubles  and  Installation   1.50 

Motor  Boats,  Construction  and  Ooeration;  Hydro- 

trianes,  Hydro-aeronlanes    1.50 

A  Practical  Course  in  Mechanical  Drawing  65 

Practical  House  Framing  65 

Hints  for  Carpenters  65 

Architectural  Perspective   65 

Practical  Concrete-Block  Making  65 

Modern  Cement  Sidewalk  Construction  65 

How  to  Measure  Up  Woodwork  65 

Easy  Lessons  in  Architecture  65 

Hints  for  Painters  and  Paper-Hangers  65 

Hand-Forging  and  Wrought  Iron  Ornamental  Work  1.25 

Pattern-Making    1-25 

Dustman's  Book  of  Plans  and  Building  Construc- 
tion   2.50 

How  to  Make  a  Wireless  Set  $0.50 

Metal  Work  and  Etching  50 

Electroplating   50 

Wood-working  for  Amateur  Craftsmen  50 

Gleason's  Veterinary  Hand  Book   1.50 

Famous  Pictures — The  Book  You  Should  Buy  3.50 

Complete  Manual  on  Hypnotism  90 

Motor  Truck  and  Automobile  Motors  and  Mech- 
anism   1-50 

Johnson's  New  Handy  Manual  on  Plumbing,  Heat- 
ing, Ventilating  and  Mechanical  Refrigera- 
tion   1-50 

Paper  Bound 

:How  to  Become  a  Successful  Newspaper  Man.... $0.25 

Hunters'  and  Trappers'  Guide  25 

The  Star  Amateur  Electrician  10 

Electric  Bells  and  All  About  Them  35 

Astrology  Made  Easy  25 

Hopson's  Engineers  Blue-Book  25 

English  Self -Taught— For  French  25 

Italian  Self-Taught   25 

English  Self -Taught — For  Spaniards  25 

Norwegian  Self-Taught   25 

German  Self-Taught   25 

English  Self -Taught — For  Germans  25 

Spanish  Self-Taught   25 

Polish  Self-Taught   25 

Swedish  Self-Taught   25 

How  to  Learn  to  Play  the  Banjo  25 

How  to  Learn  to  Play  the  Violin  25 

How  to  Learn  to  Play  the  Piano  or  Organ  25 

How  to  Learn  to  Play  the  Mandolin  25 

Stage  Secrets   50 

How  to  Entertain  at  a  Social  Party  25 

How  to  Box  25 

Rare  Coin  Guide  10 

The  Modern  Dances  (Tango  Made  Easy)  25 

How  to  Pitch  Curves  25 

French,  Self-Taught  25 

Up-to-Date  Practical  Letter  Writer  45 

How  to  Make  Poultry  Pay  40 

All  Books  Sent  Postpaid 


You  benefit  by  mentioning  the  "Electrical    Experimenter"  when  writing  to  advertisers. 
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More  Than  25,000  Volts 

No  pain.  shocJc  or  mus- 
cular contraction.  Entire; 
ly  harmless  —  powerfully 
effective. 


Unequaled  (or 
neuritis  and  rheu- 
matism 


There  is  no  "quackery"  or  uncertainty  about  Renulife  Violet  Ray. 
It  is  not  claimed  to  be  a  "Cure  All,"  but  it  has  proved  in  thousands 
of  cases  a  practical  health-producing,  revitalizing  agent — powerful  in 

restoring     normal     physical     conditions  yet     gentle,     soothing  and 

perfectly  safe.  You  can  treat  yourself.  Get  full  information  regarding 
uses  shown  on  coupon  below. 

Users  Get  Wonderful  Results     How  Renulife  Benefits 

(.Voluntary  Testimonials) 

"The  Renulife  Violet  Kay  High  Frequency  Gen- 
erator is  superior  in  efficiency  because  of  its 
perfect  character  and  control  of  current,  compact- 
ness and  perfect  insulation.  The  smallness  and 
lightness  of  Electrode  holder  is  also  a  great 
advantage."  "The  doctor  told  me  that  the  trouble 
was  hardening  of  the  arteries.  I  wish  I  had  got 
it  a  year  ago.  I  would  not  be  without  it  for  all 
the  money  in  the  world."  "I  cannot  recomrr.end 
it  too  highly."  "I  have  been  using  mine  now 
for  a  weelc  for  Sciatica  and  I  am  highly  pleased 
with  results."  "I  think  it  is  one  of  the  best 
little  machines  that  was  ever  invented."  "I  have 
used  it  with  excellent  results  for  the  restoration 
of  hair  and  stiff  and  sore  rheumatic  finger  joints." 
"Am  well  pleased  with  the  Generator,  and  the 
kind  treatment  received  from  your  Company." 
"My  Generator  has  stopped  my  neuritis."  "Every 
house  should  have  a  Renulife  Violet  Ray  High 
Frequency  Generator,  for  the  treatment  of  Neu- 
ralgia. Neuritis,  Sore  Throat,  Kernels  in  Neck, 
Cramps,  Headache.  Stiff  Neck,  Muscular  Sore- 
ness, Rheumatism,  Paralysis — in  short,  pains  of 
all  kinds." — M.  D.  "I  have  been  much  relieved 
by  the  use  of  your  Violet  Ray  Generator."  "It 
is  fine  for  Insomnia."  "I  find  it  such  a  help  in 
nervousness."  "I  would  not  part  with  it  for  five 
times  the  price.  It  is  sure  a  little  wonder."  "I 
am  more  than  pleased  with  the  Generator;  the 
whole  family  are  using  it."  "A  neighbor  lady 
was  suffering  from  lumbago  and  could  not  move, 
and  my  wife  brought  over  the  Generator  and  in 
less  than  ten  minutes  the  lady  was  greatly  re- 
lieved "  "Your  Generator  is  just  the  thing  for 
me.  That  tired  feeling  has  left  me,  and  I  feel 
like  myself  again."  "It  has  relieved  me  of  the 
nervousness  and  also  it  has  helped  me  a  great 
deal  in  using  it  for  the  treatment  of  rheumatism." 


book  FREE 


Science  has  demonstrated  a  strange  rela- 
tion between  electricity  and  life  cells.  This 
instrument  harnesses  a  tremendous  current 
of  electricity  and  applies  in  the  form  of 
Violet  Rays  so  that  the  body  welcomes  and 
responds  to  it  in  a  marvelous  manner — no 
pain — shock  or  the  slightest  harmful  effects. 
A  few  seconds  of  Renulife  Violet  Ray  gives 
more  benefit  than  hours  of  the  old  time  bat- 
tery methods — because  a  thousand  times  as 
much  voltage  is  made  use  of. 

The  irresistible,  revitalizing  powers  of 
Renulife  Violet  Ray  reach  every  nerve  cell, 
fibre  and  part  of  body.  Blood  is  en- 
riched and  purified  by  a  flood  of  oxygen, 
giving  added  vitality  and  strength.  Assimi- 
lation and  digestion  improved — functions 
retored  to  normal — extra  supply  of  fresh 
blood  quickly  brought  to  area  treated,  re- 
moving congestion  and  supplying  nourish- 
ment. While  relieving  pains  and  aches,  the 
manifest  results  of  disorders,  it  removes 
the  deep  seated  cause,  combines  the  benefits 
of  electricity,  vibration,  exercise,  stimula- 
tion and  oxidation. 

Get  Book  "Health  via  Violet  Ray" 

Learn  the  whole  marvelous  story  of  the 
Violet  Ray — this  method  that  works  with 
nature  to  restore  and  build  up.  Learn  how 
you,  at  home,  can  now  use  these  great  cura- 
tive forces  of  Violet  Ray — heretofore  only 
available  at  big  expense  from  physicians  or 
beauty  doctors.  Send  coupon  or  postal 
card  now  and  receive  free  book  describing 
uses,  quoting  low  prices  (within  the  reach 
of  all)  and  explaining  liberal  Trial  Plan. 

Renulife  Electric  Co.,  Inc. 

1211  Marquette  Bldg.,  Detroit,  Mich. 

CANADIAN  RENULIFE  ELECTRIC  CO.,  Ltd. 
1211  Netting  Bldg.,  Windsor,  Ont. 
Toronto  Office:  612  C.  P.  R.  Building. 
'Live  Sales  Representatives,1^, 
wri  te  f  or  proposition 


Increases    energy  and 
vitality 


Treatment  for  nervous- 
ness    and  general 
debility 


Lowest 
Prices 
Efficient 
VIOLET 
RAYS 


COUPON  FOR  BOOK 
jand  Special  Information 


RENULIFE  ELECTRIC  CO.. 

1211    Marquette  Bldg.,  Detroit.  Mich. 

Please  send  without  obligation,  your  book  "Health."  explain- 
ing \  lolet  Ray  treatments  with  Renulife  Generators;  also  give 
tull  particulars  as  to  its  application  for  ailments  checked  below 
TREATS  SUCCESSFULLY 
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The 


price  goes  up 


Your  last  chance 
to  procure  a  com- 
plete electrical  ed- 
ucation at  as  low 
a  price  as  $16, 
payable  $2  per 
month. 


The  price  of  the  CROFT  LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY must  go  up.  We  have  fought  against  this  increase  as  long 
as  we  could.  You  have,  however,  one  more  chance  to  purchase  at 
the  old  price. 

In  fairness  and  justness  to  the  readers  of  this  paper,  we  desire 
to  give  everyone  notice  of  the  change  in  price  before  it  goes  into  effect. 

Know  electricity  as  experts  know  it 

No  other  library  or  course  on  the  practical  side  of  electricity  adheres  so 
closely  to  actual  electrical  work  as  the  Croft  Library  of  Practical  Electricity. 
No  other  set  of  books  or  course  is  more  modern,  complete,  or  more  easily 
understood.  This  Library,  with  its  mine  of  working  details,  enables  you  to 
master  electricity  quickly,  and  to  know  it  as  experts  do. 

The  standard  in  America 

Terrell  Croft  has  had  twenty  years'  experience  in  electrical  practice.  He 
started  as  wireman's  helper.  Later  he  became  trouble  shooter,  then  draftsman, 
then  electrical  engineer  for  the  Westinghouse  Co.  His  twenty  years'  experience 
is  boiled  down  to  eight  flexibly-bound  pocket  books  which  are  now  accepted 
as  the  standard  in  America. 


Nothing  better  at  any  price 

No  matter  how  much  you  may  pay  for  electrical  literature, 
nor  how  much  you  spend  on  educating  yourself  in  the  finer 
points  of  practice,  you  cannot  get  more  reliable,  more  authori- 
tative, more  detailed  information  than  is  contained  in  the 
Croft  Library.  It  is  an  innovation  in  the  world  of  electricity, 
as  a  ten-minute  examination  will  prove. 

Ten  days'  free  trial 

NOT  ONE  CENT  IN  ADVANCE 

In  order  to  receive  advantage  of  the  old  price  on  these 
books,  just  fill  out  the  coupon  and  return  to  us.  Keep 
the  books  ten  days  and  examine  them  thoroughly,  putting 
their  usefulness  to  every  imaginable  test.  Then  if  they  are 
not  satisfactory,  return  at  our  expense. 

Should  they  come  fully  up  to  your  expectations,  send  us 
$2  per  month  for  eight  months. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street  New  York 


Meet  Terrell  Croft 

Be  guided  in  your  study  of  electricity  by  an  experienced  electrical 
engineer  of  high  professional  standing,  a  man  who  gained  his 
knowledge  with  his  sleeves  rolled  up,  and  has  met  your  problems 
in  advance.  He  tells  in  plain,  understandable  language  how  to 
proceed  by  the  best  -r.d  most  practical  methods  to  the  higher  position. 


EXAMINATION  COUPON 


00  ^ 


McGraw-Hill  Book  Co.,  Inc., 

239  W.  39th  St.,  New  York. 

Gentlemen: — Please  send  me  the  Library  of  Practical  Electricity 
(shipping  charges  prepaid),  for  10  days'  free  examination.  If  satis- 
factory I  will  send  $2  in  ten  days  and  $2  per  month  until  $1G  has 
been  paid.  If  not  wanted,  I  will  write  you  for  return  shipping 
instructions. 
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Where  Employed. 
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(Ex.  12-19) 


perimenter 


233  FULTON  STREET,  NEW  YORK 

Publisht  by  Experimenter  Publishing  Company,  Inc.     (H.  Gernsback,  President;  S.  Gernsback,  Treasurer;  R,  W.  DeMott,  Sec'y;)  233  Fulton  Street,  New  York. 


Vol.  VII.    Whole  No.  80 


Contents  for  December,  1919. 


No.  8 


THOMAS  A.  EDISON  SPEAKS  TO  YOU  Front  Cover 

From  a  painting  by  Harold  Brown 

SUBMARINES  TO  SALVAGE  SUNKEN  SHIPS    745 

SHIPS  GUIDED  BY  ELECTRIFIED  CABLE   746 

DID  THE  ROMANS  HAVE  "WIRELESS"?   747 

THOMAS  A.  EDISON  SPEAKS  TO  YOU— SPECIAL  INTERVIEW.  748 
By  H.  Gernsback. 

SLOW  MOVIES  ANALYZE  MOTION   751 

MYSTERIES  OF  STAGE  CRAFT,  by  H.  Winfield  Secor   752 

AN  AERIAL  PASSENGER  ROCKET   754 

AN  "OSCILLATING"  SCENIC  RAILWAY   756 

AIRPLANE  SUPER-CHARGER  FOR  HIGH-FLYING   757 

By  Charles  M.  Ripley. 

SOUND  AND  FLASH  RANGING  IN  THE  A.E.F   758 

By  Prof.  Augustus  Trowbridge,  Princeton  University. 

ROHLFS  FLIES  34,610  FEET— NEW  WORLD'S  RECORD   760 

NEW  YORK  ELECTRICAL  SHOW   761 

PIEZO  ELECTRICITY  OR  "SPEAKING  CRYSTALS"   762 

By  A.  McL.  Nicolson.' 

LATEST  ELECTRIC  NOVELTIES   765 

BEAUTY  BY  THE  KILOWATT   766 

STUCCOING  HOUSES  BY  ELECTRICITY   767 

POPULAR  ASTRONOMY— IS  THE  MOON  A  DEAD  WORLD?   768 

By  Isabel  M.  Lewis,  M.A. 


TRAINING  WOMEN  SUB-STATION  OPERATORS   770 

THE  AMATEUR  MAGICIAN,  by  Joseph  H.  Kraus,  Tr   "  771 

THE  CONSTRUCTOR   DEPARTMENT — ELECTRlfc  CHRISTMAS 

VILLAGE,  by  Fred  F.  Phillips    772 

PHOTOGRAPHIC  EXPERIMENTS,  by  Marion  B.  Reynolds.'.'.'.'.'.'"  773 

THE  "FINER  WORKINGS"  OF  STATIC  ELECTRICITY   774 

By  Frederick  Von  Lichtenow. 

THE  ELECTRICAL  MACHINIST,  by  H.  Winfield  Secor  ..  775 

"HOW-TO-MAKE-IT"  PRIZE  CONTEST   776 

WRINKLES,  RECIPES  AND  FORMULAS,  by  S.  Gernsback!'. 777 

CARNARVON  RADIO  STATION   "  77a 

MODERN    AMERICAN    RADIO    APPARATA.— THE  PLIOTRON 

FAMILY    770 

CALCULATION  OF  TREE  WAVE  LENGTHS   '. 7ro 

By  A.  N.  Tenna. 

RADIO  GUIDES  SHIPS  THRU  FOG   781 

LOCATING  SUBMARINE  BY  AUDION  SYPHONING   782 

By  Edward  T.  Jones,  A.M.I.R.E. 

LATEST  PATENTS  DIGEST  "   733 

"WITH  THE  AMATEURS"  LABORATORY  PRIZE  CONTEST  784 

SCIENCE  IN  SLANG— "JUICING  THE  JAZZ  WAGON"  .;<'.'.  785 

By  Emerson  Easterling. 

THE  ORACLE   786 


EDITORIAL 


OR  thousands  of  years  it  was  an  estab- 

R\  ^1S^lt  ^act  t*lat  the  eartn  sto°d  still,  with 

1  '  ^jjypffl  the  sun,  moon  and  stars  revolving  around 
it.    All  known  evidence,  visual  and  other- 
wise, supported  the  "fact."    But  humanity 
with  its  deceptive  senses  had  been  fooled 
for  generations,  until  the  "establisht  fact"  was  dis- 
proved by  one  Galileo,  who  brought  very  convincing 
proofs  that  it  was  the  sun  that  stood  still. 

Since  Euclid,  down  to  a  very  few  years  ago,  scien- 
tists thought  that  light  was  always  propagated  along 
absolutely  straight  lines.  Einstein,  however,  showed 
an  astonished  world  that  a  ray  of  light  may  be  curved 
considerably.  Indeed,  we  appear  to  have  proofs  to  sup- 
port him. 

Again,  for  over  one  hundred  years  we  have  accepted 
unhesitatingly  Faraday's  teachings  that  the  whole  uni- 
verse is  permeated  with  a  very  tenuous  and  exceedingly 
fine  substance,  the  ether.  Earaday  and  Maxwell,  in 
order  to  explain  the  wave  theory  of  light  and  other 
electromagnetic  waves,  invented  the  ether,  as  they  rea- 
soned that  you  cannot  have  waves  without  a  suitable 
medium  in  which  to  vibrate  these  waves.  The  ether, 
accordingly,  is  a  substance  so  fine,  so  minute,  that  it 
permeates  and  fills  not  only  the  entire  universe  but 
all  other  substances.  It  fills  the  space  between  atoms 
in  metals  and  all  other  solids  or  fluids ;  in  short,  it  is 
everywhere.  It  was  reasoned  that  the  ether  must  have 
elastic,  jelly-like  material  properties  in  order  to  ex- 
plain many  mystifying  phenomena,  but  nothing  of  the 
actual  structure  of  the  ether  is  known. 

But  now  Einstein  and  his  followers  come  along  and 
flatly  deny  all  existence  of  the  ether.  In  their  support 
it  must  be  said  that  there  are  no  experimental  proofs 
of  the  existence  of  the  ether.  The  ether,  in  short,  is 
only  a  theory,  which  was  never  proved — but  so  far  also 
never  entirely  disproved.  If  a  light  ray  is  material, 
the  ether  is  no  longer  required  to  explain  its  propaga- 


tion. Indeed,  all  recent  researches  along  this  line  tend 
to  show  that  light  is  material.  We  know  for  instance 
that  the  sunlight  exerts  a  pressure  of  many  thousand 
tons  upon  the  surface  of  the  earth  upon  which  it  falls. 
This  is  termed  the  pressure  of  light.  But  can  you 
exert  pressure  upon  a  body  unless  the  light  which 
exerts  it  has  "body";  in  other  words,  is  material? 
Then,  too,  if  a  light  ray  is  deflected  in  a  gravitational 
field,  it  certainly  must  be  material. 

Once  arrived  on  these  premises  let  us  see  how  space 
looks  to  our  mental  eye,  robbed  of  its  hypothetical 
ether.  We  will  now  have  a  vast  vacuum,  nothing  but 
a  vacuum  at  a  temperature  of — 273°  Fahrenheit.  But 
how  can  a  light  ray,  or  a  radio  ray  (wave)  cross  this 
bottomless  void?  An  analogy  may  perhaps  help 
here.  Imagine  a  man  stationed  out  in  space  shooting 
a  stream  of  a  non-freezing  liquid  earthward  from  a 
fire-hose.  Suppose  he  vibrates  (shakes)  the  nozzle 
back  and  forwards  slightly.  This  would  impart  to 
the  liquid  stream  a  wave  motion  the  same  as  we  know 
a  light  ray  has.  There  being  no  friction,  the  wave 
motion  of  the  liquid  stream  would  persist  till  the 
stream  reaches  the  earth's  atmosphere,  where  it  would 
break  up  into  drops. 

Now  we  have  seen  that  given  a  material  stream  we 
need  no  medium  such  as  the  ether  to  hurl  it  earth- 
ward. If,  then,  light  and  other  electromagnetic  waves 
are  material,  we  no  longer  require  the  ether  to  explain 
the  wave  motion.  We  can  even  explain  how  it  comes 
that  the  intensity  of  light  diminishes  inversely  as  the 
square  of  its  distance.  If  a  light  ray  is  material — let  us 
say  composed  of  electrons — we  can  conceive  how,  thru 
its  terrific  speed  of  186,000  miles  per  second,  a  certain 
quantity  of  electrons  are  lost  continuously  in  space 
during  its  course.  These  electrons  would  probably  be 
flipped  off  from  the  crests  of  the  wave. 

The  next  decade  will  no  doubt  shed  further  "light" 
on  the  question.  H-  GERNSBACK. 
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"The  Master  Key  is  too  modest  a  title  for  such  a  stupendous  revelation 


SOME  men  seem  to  attract  success,  power,  wealth,  health 
and  attainment  with  very  little  conscious  effort,  others 
conquer  with  great  difficulty,  still  others  fail  altogether  to  re- 
alize their  ambitions,  desires  and  ideals.    Why  is  this  so? 

The  Master  Key  will  tell  you  why!  It  will  tell  you  that  these  things  are 
controlled  by  Natural  Laws,  precisely  the  same  as  the  falling  of  an  apple. 

The  Master  Key  is  a  key  with  which  many  are  converting  loss  into  gain,  fear 
into  courage,  despair  into  joy,  hope  into  fruition.  No  one  will  emerge  from 
its  magic  pages  but  with  a  firmer  grasp  of  the  future,  a  surer  understanding 
of  what  he  can  do. 

This  may  seem  to  be  too  good  to  be  true,  but  remember  that  within  a  few 
years,  by  the  touch  of  a  button  or  the  turn  of  a  lever,  science  has  placed 
almost  infinite  resources  at  the  disposal  of  man,  is  it  not  possible  that  there 
are  other  laws  containing  still  greater  possibilities. 

An  understanding  of  this  law  will  enable  you  to  control  every  other  power 
which  exists.  It  is  without  doubt  the  greatest  discovery  of  the  Twentieth 
Century.  In  it  may  be  found  the  remedy  for  every  ill,  the  solution  to  every 
difficulty,  the  gratification  for  every  desire ;  in  fact,  it  would  appear  to  be  the 
Creator's  magnificent  provision  for  human  emancipation. 

A  copy  of  this  magnificent,  richly  bound  hundred-page  book  will  be  sent  to 
any  address,  without  cost  or  obligation  of  any  kind. 

Charles  F.  Haanel,  203  Howard  Bldg.,  St.  Louis,  Mo. 
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LEARN  WIRELESS 
By  Mail-In  Ten  Weeks 

Calls  Coming  in  Steadily  for  National  Radio  Institute  Graduates 
From  All  Parts  of  the  Country.  Four  Concerns  Guarantee  to 
Take  All  Operators  We  Can  Furnish. 

Commercial  Radio  has  arrived  and  many  attractive  positions  are  now 
open  in  the  commercial  land  radio  service,  merchant  marine,  railroads, 
radio  supply  factories,  lake  and  ocean  steamship  lines,  telegraph  com- 
panies and  aerial  mail  service.  We  are  now  receiving  requests  for  more 
National  Radio  Institute  graduates  than  we  can  furnish. 


Salaries  Up  to  $250  a  Month 

with  exceptional  opportunity  for  promo- 
tion to  Radio  Mechanics,  Electricians,  En- 
gineers, and  Government  Inspectors.  No 
previous  experience  or  training  is  neces- 
sary. You  can  learn  wireless  the  National 
Radio  Institute  way  in  ten  weeks  by  mail 
right  in  your  own  home.  With  our  help 
you  can  quickly  qualify  for  First  Grade 
Government  License  and  a  good  position 
at  big  pay.  Many  of  our  students  secure 
positions  before  completing  the  course  be- 
cause it  is  based  on  actual  practice  and 
teaches  what  is  needed  to  make  a  big  suc- 
cess of  wireless  work. 

Get  Your  Instructions  From  the 
Nation's  Capital 

(Our    Course    is    Endorsed    by    the  United 
States  Government  Officials) 

The  National  Radio  Institute,  established 
in  1914,  was  the  first  in  America  to  suc- 
cessfully teach  wireless  by  mail.  It  is 
headed  by  authorities  who  have  been  close- 
ly allied  with  government  training  of  stu- 
dents. The  work  is  under  the  direction  of 
J.  E.  Smith,  E.  E.,  formerly  director  of 
the  Radio  Department,  Howard  University, 
and  E.  R.  Haas,  formerly  of  the  Radio 
Division  of  Yale  University,  assisted  by  a 
competent  corps  of  trained  instructors  and 
lecturers. 

We  now  have  hundreds  of  students  through- 
out the  world.  Our  location  in  the  Nation's 
Capital,  together  with  the  standing  of  our 
officers  and  their  wide  acquaintance  among 
government  officials  connected  with  Wire- 
less activities,  places  us  in  position  to  give 
our  students  the  best  instructions  obtain- 
able and  to  be  of  the  utmost  help  in  as- 
sisting them  to  secure  good  paying  positions. 


If  you  want  to  travel  and  see  the  world, 
go  to  foreign  countries  and  increase  your 


knowledge  of  world  affairs,  wireless  offers 
you  the  chance  of  a  life  time.  However, 
you  are  not  obliged  to  travel,  but  may  se- 
cure a  permanent  position  at  one  of  the 
many  land  radio  offices,  railroads,  tele- 
graph or  steamship  companies,  if  preferred. 

Pay  As  You  Learn 

Our  plans  of  payment  places  a  wireless 
education  within  the  reach  of  anyone  who 
desires  to  learn. 

A  small  payment  down  on  our  convenient 
payment  plan  and  small  following  pay- 
ments enables  you  to  earn  the  cost  of  your 
tuition  while  actually  learning  to  be  a 
wireless  operator. 

Free  Instruments  to  Every  Student 

In  addition  to  six  text  books — 35  special 
lessons  and  18  personal  examinations — we 
send  you,  while  taking  our  course,  a  stand- 
ard Automatic  Transmitting  and  Receiving 
Set  for  sending  and  receiving  messages. 
These  fine  instruments  are  free  only  to 
National  Radio  Institute  students. 

Free  Membership  in  N.  R.  I.  Relay 
League 

Upon  enrollment  every  student  in  the  Na- 
tional Radio  Institute  is  presented  with  a 
handsome  blue  and  gold  pin,  signifying  his 
official  membership  in  the  N.  R.  I.  Relay 
League,  with  a  rapidly  growing  member- 
ship throughout  the  world. 

FREE 

In  addition  to  our  complete  course  in  radio 
telegraphy,  every  student  is  given  our  complete 
course  in  modern  radio  telephony.  This  course 
comprises  ten  special  lessons  and  ten  personal 
examinations.  These  combined  courses  enable 
our  students  to  fill  positions  requiring  thorough 
knowledge  of  both  radio  telegraphy  and  modern 
radio  telephony. 

Send  the  following  coupon  today  for  our  FREE 
book  containing  all  particulars  and  special  offer  to 
students  enrolling  now. 

|  Mail  This  Coupon  Today        -  ''.    1  .  ■ 

■     National  Radio  Institute, 

Dept.  145,  14th  and  U  Sts.,  N.  W. 
I  Washington,  D.  C. 

j  Send  me,  free  of  charge,  your  booklet,  "Wireless 
I  The  Opportunity  of  Today",  with  full  particulars 
regarding  your  famous  ten  weeks'  Home  Study 
,  Course  and  your  Special  FREE  INSTRUMENT 
J  OFFER. 


Name 


I 
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Five  Days  to  Prove 
I  Can  Raise  l&urPay 

I've  done  it  for  thousands  of  others.  I  can  doubtless 
do  it  for  you.  If  I  can't,  then  it  won't  cost  you  a  cent. 


I MEAN  just  what  I  say.  There's  no  trick 
or  catch  about  it.  Give  me  five  days  and 
I'll  prove  that  I  can  get  your  pay  raised 
for  you.  I'll  do  it  on  a  "show  you" 
basis.  You  get  the  proof  before  you  pay  me 
a  cent. 

You've  probably  heard  of  me.  My  name  is 
Pelton.  Lots  of  people  call  me  "The  Man 
Who  Makes  Men  Rich."  I  don't  deny  it.  I've 
done  it  for  thousands  of  people — lifted  them 
up  from  poverty  to  riches.  There's  no  sound 
reason  why  I  cannot  do  it  for  you.  So  let's 
try. 

Now,  follow  me  carefully.  I'm  going  to  tell 
you  exactly  how  to  do  it.  I'm  the  possessor 
01  a  "secret"  for  which  men  have  been  search- 
ing since  Time  began. 

There's  no  need  to 
discuss  the  whys  and 
the  wherefores  of 
this  ''secret."  Suf- 
fice it  to  say  that 
It  Works.  That's 
all  we  care  about — 
It  Works.  Over 
350,000  men  and 
women  the  world 
over  have  proved  it 
for  themselves. 

Among  them  are 
such  men  as  Judge 
Ben  B.  Lindsay; 
Supreme  Court  Jus- 
tice Parker;  Lieut. 
Governor  McKel- 
vie,  of  Nebraska ; 
Wu  Ting  Fang,  ex- 
U.  S.  Chinese  Am- 
bassador; Governor 
Ferris,  of  Michigan; 
and  thousands  of 
others  of  equal 
prominence. 
Some  of  the  things 
this  "  secret "  has 
done  for  people  are 
astounding.  I  would 
hardly  believe  them 
if  I  hadn't  seen 
them  with  my  own 
eyes.  Adding  ten, 
twenty,  thirty  or 
forty  dollars  a  week 
to  a  man's  income 
is  a  mere  nothing. 
That's  merely  play- 
ing at  it.  Listen  to 
this: 


A  FEW  EXAMPLES 

Personal  Experiences 

Among  over  350,000  users 
of  "Power  of  Will"  are 
such  men  as  Judge  Ben  P. 
Lindsay;  Supreme  Court  Jus- 
tice Parker ;  Wu  Ting  Fang, 
Ex-U.  S.  Chinese  Ambas- 
sador; Assistant  Postmas- 
ter General  Britt;  Lieut. 
Gov.  McKelvie  of  Nebras- 
ka ;  General  Manager  Chris- 
teson  of  Wells-Fargo  Ex- 
press Co. ;  E.  St.  Elmo 
Lewis,  of  Detroit;  Gov. 
Ferris  of  Michigan,  and 
many  others  of  equal  promi- 
nence. 

$300  Profit  from  One  Day's 
Reading 

"The  result  from  one  day's 
study  netted  me  $300  cash. 
I  think  it  a  great  book  and 
would  not  be  without  it  for 
ten  times  the  cost." — A.  W. 
Wilkie,  Faulkton,  So.  Da- 
kota. 

Worth  $15,000  and  More 

"The  book  has  been  worth 
more  than  $15,000  to  me." 
— Oscar  B.  Sheppard,  1117 
E.  Locust  St.,  Decatur,  111. 

Would  be  Worth  $100,000 

"If  I  had  only  had  it  when 
I  was  20  years  old,  I  would 
be  worth  §100,000  to-day. 
It  is  worth  a  hundred  times 
the  price." — S.  W.  Taylor. 
The  Santa  Fe  By.,  Milans. 
Tex. 

From  $100  to  $3,000  a  Month 

"One  of  our  boys  who  real 
Power  of  Will  before  ha 
came  over  here  jumped  from 
$100  a  month  to  $3,000  the 
first  month,  and  won  a  $2  50 
prize  for  the  best  salesman- 
ship in  the  State." — Private 
Leslie  A.  Still,  A.  E.  F., 
France. 


A  young  man  in  the  East  had  an  article  for 
which  there  was  a  nation-wide  demand.  For 
twelve  years  he  "puttered  around"  with  it — 
barely  eking  out  a  living.  To-day  this  young 
man  is  worth  $200,000.  He  is  building  a 
$25,Q_QO  home — and  paying  cash  for  it.  He 
has  three  automobiles.  His  children  go  to 
private  schools.  He  goes  hunting,  fishing, 
traveling,  whenever  the  mood  strikes  him.  His 
income  is  over  a  thousand  dollars  a  week. 

In  a  little  town  in  New  York  lives  a  man  who 
two  years  ago  was  pitied  by  all  who  knew 
him.  From  the  time  he  was  14  he  had  worked 
and  slaved — and  at  sixty  he  was  looked  upon 
as  a  failure.  Without  work,  in  debt  to  his 
charitable  friends,  with  an  invalid  son  to  sup- 
port, the  outlook  was  pitchy  black.  Then  he 
learned  the  "secret."-  In  two  weeks  he  was 
in  business  for  himself.  In  three  months  his 
plant  was  working  night  and  day  to  fill  or- 
ders. During  1916  the  profits  were  $20,000. 
During  1917  the  profits  ran  close  to  $40,000. 
And  this  genial  64-year-young  man  is  enjoying 
pleasures  and  comforts  he  little  dreamed  would 
ever  be  his. 

I  could  tell  you  thousands  of  similar  instances. 
But  there's  no  need  to  do  this  as  I'm  willing 
to  tell  you  the  "secret"  itself.  Then  you  can 
put  it  to  work  and  see  what  it  will  do  for 
you.  I  don't  claim  I  can  make  you  rich  over 
night.  Maybe  I  can — maybe  I  can't.  Some- 
times I  have  failures — everyone  has.  But  I 
do  claim  that  I  can  help  90  out  of  every  100 
people  if  they  will  let  me. 

The  point  of  it  all,  my  friend,  is  that  you  are 
using  only  about  one-tenth  of  that  wonderful 
brain  of  yours.  That's  why  you  haven't  won 
greater  success.  Throw  the  unused  nine-tenths 
of  your  brain  into  action  and  you'll  be  amazed 
at  the  almost  instantaneous  results. 
The  Will  is  the  motive  power  of  the  brain. 
Without  a  highly  trained,  inflexible  will,  a  man 
has  about  as  much  chance  of  attaining  success 
in  life  as  a  railway  engine  has  of  crossing  the 
continent  without  steam.  The  biggest  ideas 
have  no  value  without  will-power  to  "put 
them  over."  Yet  the  will,  altho  heretofore 
entirely  neglected,  can  be  trained  into  wonder- 
ful power  like  the  brain  or  memory  and  by 
the  very  same  method — intelligent  exercise 
and  use. 

If  you  held  your  arm  in  a  sling  for  two  years, 
it  would  become  powerless  to  lift  a  feather, 
from  lack  of  use.  The  same  is  true  of  the 
Will— it  becomes  useless  from  lack  of  prac- 
tice. Because  we  don't  use  our  Wills — because 
we  continually  bow  to  circumstance — we  be- 


What  our 


come  unable  to  assert  ourselves, 
wills  need  is  practice. 

Develop  your  will-power  and  money  will  flow 
in  on  you.  Rich  opportunities  will  open  up 
for  you.  Driving  energy  you  never  dreamed 
you  had  will  manifest  itself.  You  will  thrill 
with  a  new  power — a  power  that  nothing  can 
resist.  You'll  have  an  influence  over  people 
that  you  never  thought  possible.  Success — in 
whatever  form  you  want  it — will  come  as  easy 
as  failure  came  before.  And  those  are  only 
a  few  of  the  things  the  "secret"  will  do  for 
you.  The  "secret"  is  fully  explained  in  the 
wonderful  book  "Power  of  Will." 

How  You  Can  Prove  This  at 

My  Expense 

I  know  you'll  think  that  I've  claimed  a  lot. 
Perhaps  you  think  there  must  be  a  catch  some- 
where. But  here  is  my  offer.  You  can  easily 
make  thousands — you  can't  lose  a  penny. 
Send  no  money — no,  not  a  cent.  Merely  clip 
the  coupon  and  mail  it  to  me.  By  return 
mail  you'll  receive,  not  a  pamphlet,  but  the 
whole  "secret"  told  in  this  wonderful  book, 
"POWER  OF  WILL." 

Keep  it  five  days.  Look  it  over  in  your  home. 
Apply  some  of  its  simple  teachings.  If  it 
doesn't  show  you  how  you  can  increase  your 
income  many  times  over — just  as  it  has  for 
thousands  of  others — mail  the  book  back. 
You  will  be  out  nothing. 

But  if  you  do  feel  that  "POWER  OF  WILL"  will 
do  for  you  what  it  has  done  for  over  a  quarter  of 
a  million  others — if  you  feel  as  they  do  that  it's 
the  next  greatest  book  to  the  Bible — send  me  only 
$3.50  and  you  and  I'll  be  square. 
If  you  pass  this  offer  by,  I'll  be  out  only  the  small 
profit  on  a  three  and  a  half-dollar  sale.  But  you — ■ 
you  may  easily  be  out  the  difference  between  what 
you're  making  now  and  an  income  several  times  as 
great.  So  you  see  you've  a  lot — a  whole  lot — more 
to  lose  than  I. 

Mail  the  coupon  or  write  a  letter  now — you  may 
never  read  this  offer  again. 

PELTON  PUBLISHING  COMPANY 

30-W  Wilcox  Block  Meriden,  Conn. 


PELTON  PUBLISHING  COMPANY, 

30-W  Wilcox  Block,  Meriden,  Conn. 

You  may  send  me  "Power  of  Will"  at  your  risk. 
I  agree  to  remit  $3.50  or  remail  the  book  to  you 
in  five  days. 


Name 
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  A12(S04)3,  (NH4)2S04 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH()j  COa 
Ammonium  Chloride  (NH,C1) 
Ammonium  Sulphate 

(NH4)2  S04 
Barium  Chloride  (BaCl2) 
Boric  Acid  <H3B03) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl2) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042H,.0) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl.) 
Copper  Sulphate  (CuSO() 
Ferrous  Sulphate  (FeSO,) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

CaHB(OH)s 
Hydrochloric  Acid  (HC1) 
Iodine  (I) 

Iron  Chloride  (FeClo) 

Iron  Oxide  (Fe203) 

Lead  Acetate  Pb  (C2H302)2 

Litmus  Paper 

Magnesium  Carbonate 

(MgC03) 
Manganese  Dioxide  (Mn02) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCl2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaB02) 
Sodium  Carbonate  ( Na.C03) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaNOa) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (Na^SO,) 
Sodium  Sulphite  (NanS03) 
Stannous  Chloride  (SnCU) 
Sulphate  of  Nickel  (NiS04) 
Sulphate  of  Zinc  (ZnS04) 
Sulphuric  Acid  (H2SO() 
Tin   (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 
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"The  Joy  of  Father  and  Boy. 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


"THE  LIVIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  21  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  electrical 
catalog  in  print  today.  176  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telegraphy."  21  FREE  coupons  for  our  160-page 
FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  21  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


ELECTRO  IMPORTING  COMPANY 

231  Fulton  St.,  New  York  City  f  j 

I  enclose  herewith  8  cents  in  stamps  or  coin,  to 
cover  postage,  for  which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  21  as  described. 

NAME   

ADDRESS   

STATE  E.  E.  12-19 
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"Out  they  came,  the  financier  patting  Preston  on  the  shoulder  in 
a  fatherly  sort  of  way.  .  .  .  'Come  to  see  me  as  often  as  you  can, 
Mr.  Preston,  and  remember  that  I'll  back  you  to  the  limit.' " 


The  Most  Convincing  Tatter 

I  Ever  Met 

Everywhere  this  man  goes,  people  shower  him  with  favors  and  seek  his  friendship.  Things  which 
other  people  ask  for  and  are  refused,  he  gets  instantly.     How  he  does  it  is  told  in  this  amazing  story. 


LET  me  ask  you  this  :  There  is  a  big 
business  deal  to  be  put  through.  It  in- 
volves millions  of  dollars.  Putting  it 
through  depends  wholly  on  one  thing — get- 
ting the  backing  of  a  great  financier. 

But  this  man  is  bitterly  opposed  to  your 
idea  and  to  your  associates.  Seven  of  the 
most  able  men  and  women  in  all  America 
have  tried  to  win  over  this  financier.  They 
failed  dismally  and  completely. 

Now,  could  you,  a  total  stranger  to  this 
man,  walk  in  on  him  unannounced,  talk  for 
less  than  an  hour,  and  then  have  him  take 
your  arm  as  a  token  of  friendship,  and  give 
you  a  signed  letter  agreeing  to  back  you  to 
the  limit? 
Could  you? 

ASTOUNDING?  Yes!  But  it  W  A  S 
done.  And  I'll  tell  you  how.  Here  is 
the  way  it  all  came  about.  For  a  long  time 
the  directors  of  our  company  had  felt  the 
handicap  of  limited  capital.  We  had  busi- 
ness in  sight  running  into  a  million  dollars 
a  month.  But  we  couldn't  finance  this 
volume  of  s*ales.  We  simply  had  to  get  big 
backing,  and  that  was  all  there  was  to  it. 

Because  of  trade  affiliations,  one  man— a  great 
financier  in  New  York — controlled  the  situation. 
Win  him  over  and  the  rest  was  easy.  But  how 
to  win  him? — that  was  the  question.  No  less  than 
five  men  and  two  women — all  people  of  influence 
and  reputation — had  tried.  They  were  all  repulsed 
— turned  down  cold  and  flat. 

You  know  how  a  thing  of  this  sort  grows  on  you 
and  how  bitter  utter  defeat  is.  Well,  we  were  talk- 
ing it  over  at  a  board  meeting,  when  one  of  our 
directors  announced  that  he  knew  of  only  one  man 
who  could  possibly  put  through  the  deal — a  man 
by  the  name  of  Preston. 

So  it  was  agreed  that  Preston  was  to  be  sounded 
out  at  luncheon  the  following  day.  He  proved  to 
be  a  fine  type  of  American.  At  34  years  of  age  he 
had  become  president  and  majority  stockholder  of 
a  thriving  manufacturing  business  rated  at  three- 
quarters  of  a  million  dollars. 

Preston  was  deeply  interested,  as  anyone  would 
be  over  the  prospect  of  closing  such  a  big  deal. 
The  director  in  question  said  casually,  "Why  don't 
you  run  down  to  New  York  and  take  a  shot  at  it, 
Preston?"  Preston  looked  out  of  the  window  for  a 
moment,  and  then  quietly  answered,  "You're  on." 

I WENT  along  with  Preston  simply  as  a  matter 
of  form  to  represent  our  interests.  Aboard  the 
10:25  train  out  of  Chicago  we  headed  for  the 
smoker  and  got  to  talking  with  the  crowd  there. 

Then  I  noticed  something.  Preston  had  domi- 
nated them  all.  Everyone  was  eagerly  hanging  on 
his  words,  and  looking  at  him  with  open  admira- 
tion. No  sooner  would  he  stop  talking  than  one  of 
the  men  would  start  him  up  again.  And  as  the 
men  dropped  off  at  stations  along  the  way  they 
gave  Preston  their  cards,  with  pressing  invitations 
to  look  them  up.  No  doubt  about  it,  Preston  was 
THE  man  aboard  that  car. 

The  colored  porter,  too,  came  under  his  sway. 
For  that  night,  when  the  berths  were  being  made 


up,  the  porter  came  unasked  to  Preston,  told  him 
that  his  berth  was  right  over  the  car  trucks,  and 
insisted  upon  changing  it  to  a  more  comfortable 
one. 

And  so  it  went  all  the  way  to  New  York.  Every- 
one who  met  Preston  took  a  great  liking  to  him  the 
instant  he  spoke.  They  seemed  to  be  eager  for  his 
companionship  —  wanted  to  be  with  him  every 
minute,  openly  admired  him,  and  loaded  him  with 
favors. 

Even  the  usual  haughty  room  clerk  at  the  hotel 
showed  a  great  interest  in  Preston's  welfare.  He 
showered  us  with  attention  while  a  long  line  of 
people  waited  to  register. 

The  next  morning  we  called  on  the  great  finan- 
cier— the  man  who  was  so  bitterly  against  us  and 
had  flatly  turned  down  seven  of  our  shrewd  in- 
fluential representatives. 

I  waited  in  the  reception  room — nervous,  rest- 
less, whh  pins  and  needles  running  up  and  down 
my  spine.  Surely  Preston  would  meet  the  same 
humiliating  fate? 

But  nol  In  less  than  an  hour  out  they  came, 
arm  in  arm,  the  financier  patting  Preston  on  the 
shoulder  in  a  fatherly  sort  of  way.  And  then  I 
heard  the  surprising  words,  "Come  to  see  me  as 
often  as  you  can,  Mr.  Preston,  and  remember  that 
I'll  back  you  to  the  limit!" 


AT  the  hotel  that  night  sleep  wouldn't  come.  I 
couldn't  get  the  amazing  Preston  out  of  my 
thoughts.  What  an  irresistible  power  over  men's 
minds  he  had.  Didn't  even  have  to  ask  for  what 
he  wanted!  People  actually  competed  for  his  at- 
tention, anticipated  his  wishes  and  eagerly  met 
them.  What  a  man!  What  power!  .  .  .  Then  the 
tremendous  possibilities  of  it  all — think  what  could 
be  done  with  such  power. 

What  was  the  secret?  For  secret  there  must  be. 
So  the  first  thing  next  morning  I  hurried  to  Pres- 
ton's room,  told  him  my  thoughts,  and  asked  him 
the  secret  of  his  power. 

Preston  laughed  good-naturedly.  "Nothing  to  it 
— I — well — that — is — "  he  stalled.  "I  don't  like  to 
talk  about  myself,  but  I've  simply  mastered  the 
knack  of  talking  convincingly,  that's  all." 

"But  how  did  you  get  the  knack?"  I  persisted. 
Preston  smiled,  and  said,  "Well,  there's  an  or- 
ganization in  New  York  that  tells  you  exactly  how 
to  do  it.  It's  amazing!  There's  really  nothing  to 
study.  It's  mostly  a  knack  which  they  tell  you. 
You  can  learn  this  knack  in  a  few  hours.  And  in 
less  than  a  week  it  will  produce  definite  results  in 
your  daily  work. 

"Write  to  this  organization — the  Independent 
Corporation — and  get  their  method.  They  send  it 
on  free  trial.  I'll  wager  that  in  a  few  weeks  from 
now  you'll  have  a  power  over  men  which  you  never 
thought  possible  ....  but  write  and  see  for  your- 
self." And  that  was  all  I  could  get  out  of  the 
amazing  Preston. 


WHEN  I  returned  home  I  sent  for  the  method 
Preston  told  me  about.  It  opened  my  eyes 
and  astounded  me.  Just  how  he  had  won  over  the 
financier  was  now  as  clear  as  day  to  me.  I  began 
to  apply  the  method  to  my  daily  work,  and  soon  I 
was  able  to  wield  the  same  remarkable  power  over 
men  and  women  that  Preston  had.  I  don't  like  to 
talk  about  my  personal  achievements  any  more 
than  Preston  does,  but  I'll  say  this: 

When  you  have  acquired  the  knack  of'  talking 
convincingly,  it's  easy  to  get  people  to  do  anything 
you  want  them  to  do.  That's  how  Preston  im- 
pressed those  people  on  the  train — how  he  won 
over  the  financier — simply  by  talking  convincingly. 


This  knack  of  talking  convincingly  will  do  won- 
ders for  any  man  or  woman.  Most  people  are 
afraid  to  express  their  thoughts;  they  know  the 
humiliation  of  talking  to  people  and  of  being 
ignored  with  a  casual  nod  or  a  "yes"  or  "no."  But 
when  you  can  talk  convincingly,  it's  different. 
When  you  talk  people  listen  and  listen  eagerly. 
You  can  get  people  to  do  almost  anything  you 
want  them  to  do.  And  the  beauty  of  it  all  is  that 
they  think  they  are  doing  it  of  their  own  free  will. 

In  committee  meetings,  or  in  a  crowd  of  any  sort 
you  can  rivet  the  attention  of  all  when  you  talk. 
You  can  force  them  to  accept  your  ideas.  It  helps 
wonderfully  in  writing  business  letters — enables 
you  to  write  sales  letters  that  amaze  everyone  by 
the  big  orders  they  pull  in. 

Then  again  it  helps  in  social  life.  Interesting 
and  convincing  talk  is  the  basis  of  social  success. 
At  social  affairs  you'll  always  find  that  the  convinc- 
ing talker  is  the  centre  of  attraction,  and  that 
people  go  out  of  their  way  to  "make  up"  to  him. 

Talk  convincingly  and  no  man — no  matter  who 
he  is — will  ever  treat  you  with  cold,  unresponsive 
indifference.  Instead,  you'll  instantly  get  under 
his  skin,  make  his  heart  glow  and  set  fire  to  his 
enthusiasms.  Talk  convincingly  and  any  man — 
even  a  stranger — will  treat  you  like  an  old  pal  and 
will  literally  take  the  shirt  off  his  back  to  please 
you. 

You  can  get  anything  you  want  if  you  know  how 
to  talk  convincingly.  You've  noticed  that  in  business, 
ability  alone  won't  get  you  much.  Many  a  man  of 
real  ability,  who  cannot  express  himself  well,  is 
often  outdistanced  by  a  man  of  mediocre  ability 
who  knows  how  to  talk  convincingly.  There's  no 
getting  away  from  it,  to  get  ahead — merely  to  hold 
your  own — to  get  what  your  ability  entitles  you  to, 
you've  got  to  know  how  to  talk  convincingly ! 

THE  method  Preston  told  me  about  is  Dr.  Law's 
"Mastery  of  Speech."  published  by  the  Inde- 
pendent Corporation.  Such  confidence  have  the 
publishers  in  the  ability  of  Dr.  Law's  method  to 
make  you  a  convincing  talker  that  they  will  gladly 
send  it  to  you  wholly  on  approval. 

You  needn't  send  any  money — not  a  cent. 
Merely  mail  the  coupon,  or  write  a  letter,  and  the 
complete  Course  "Mastery  of  Speech,"  will  be  sent 
you  by  return  mail,  all  charges  prepaid.  If  you 
are  not  entirely  satisfied  with  it,  send  it  back  any 
time  within  five  days  after  you  receive  it  and  you 
will  owe  nothing. 

But  if  it  pleases  you,  as  it  has  pleased  thousands 
of  others,  then  send  only  five  dollars  in  full  pay- 
ment. You  take  no  risk.  You  have  everything  to 
gain  and  nothing  to  lose.  So  mail  the  coupon  now 
before  this  remarkable  offer  is  withdrawn. 

Independent  Corporation 

Publishers  of  the  Independent  Weekly 
Dept.  LI  1012.   1 19  W.  40th  St.  New  York 

Please  send  me  Dr.  Frederick  Houk  Law's  "Mas- 
tery of  Speech,"  a  Course  in  Business  Talking  and 
Public  Speaking  in  eight  lessons.  I  will  either  re- 
mail  the  Course  to  you  within  five  days  after  its  re- 
ceipt, or  send  you  $5  in  full  payment  of  the  Course. 
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The  Couple  That 
Spent  Every  Cent 


ABOUT  six  months  ago  I  got  the  scare 
of  my  life.    Edith  was  worried,  too. 
But  in  the  end  it  was  one  of  the  best 
things  that  ever  happened  to  us. 
I  guess  I  had  a  pretty  close  call.    The  doc- 
tor said  afterwards  that  he  never  expected  me 
to  pull  through. 

But  it  wasn't  my  own  sickness  that  gave  me 
my  fright — at  least,  I  wasn't  alarmed  about 
myself.     It  was  the  sick  condition  of  the  family 
finances,  and  thinking  of  Edith  and  the  boy  that  put 
me  in  a  panic. 

There  I  was,  flat  on  my  back  in  bed;  a  big  doc- 
tor's bill  running  up ;  a  trained  nurse  to  pay  every 
week ;  and  no  reserve  to  fall  back  on — not  a  dollar 
laid  by  for  emergency. 

Luckily  the  firm  was  good  enough  to  continue  my 
salary  without  a  break,  or  I  don't  know  what  we 
would  have  done. 

The  things  that  went  through  my  mind  during  that 
slow  process  of  getting  well  made  me  feel  like  a 
criminal.  Suppose  the  worst  had  happened?  No 
provision  for  Edith  and  the  boy  except  a  little  in- 
surance— the  total  amount  not  enough  to  last  more 
than  a  year  at  the  rate  we  had  been  living. 

It  hurt  like  a  stab.  It  seems  incredible  that  two 
people  in  their  right  minds  could  drift  along  the  way 
we  had  been  doing,  constantly  living  up  to  the  last 
cent,  constantly  on  the  edge  of  a  slippery  precipice. 
Yet  according  to  statistics,  something  like  50%  of 
all  the  men  in  America  over  sixty  years  of  age  are 
dependent  on  relatives  or  charity  for  support — in- 
cluding men  who  had  earned  princely  incomes  when 
in  their  prime.  Think  of  it  I  And  all  because  they 
had  failed  to  look  ahead — had  never  learned  how 
to  save.  It  hit  me  right  between  the  eyes.  For  I 
was  nearly  thirty-two  years  old — certainly  old  enough 
to  know  better ;  yet  I  wasn't  a  dollar  nearer  inde- 
pendence than  when  I  was  twenty. 

One  day,  while  still  in  bed,  I  ran  across  some- 
thing in  one  of  the  magazines  that  opened  my  eyes 
to  our  whole  trouble. 

It  said  that  most  people  make  hard  work  of 
saving  simply  because  they  don't  go  at  it  in  the 
right  way.  Their  money  doesn't  last  long  because 
they  have  no  check  on  it — no  definite  system  for 
adjusting  their  outgo  to  their  income.  It  said  the 
only  practical  way  is  the  budget  system — split  your 
salary  up  into  proportionate  parts ;  allow  so  much 
each  week  for  this,  so  much  for  that,  and  then 
stick  to  it. 

Then  the  article  told  of  an  almost  automatic  way 
for  doing  this — a  new  system  for  managing  personal 
affairs;  it  was  called  the  Ferrin  Money  Making 
Account  System. 

It  struck  me  that  this  was  just  what  Edith  and 
I  needed  if  we  ever  expected 
to  get  our  feet  on  solid  ground. 
When  I  showed  my  discovery  to 
Edith,  she  agreed  with  me,  and 
immediately  sent  for  the  com- 
plete system. 

That  little  step  has  proved 
to  be  our  salvation.  It  has 
helped  us  put  nearly  $500  in 
the  bank  in  less  than  six 
months — out  of  the  same  salary 
that  was  formerly  never  enough. 
At  the  same  time  it  helped  us 
to  pay  a  big  doctor's  bill  with- 
out ever  missing  the  money. 

The  Ferrin  Money  Making 
Account  System  has  shown  us 
how  to  cut  out  all  that  old  hap- 
hazard, hit-or-miss  kind  of 
spending,  how  to  save  money 
that  we  formerly  frittered  away 
— how  to  stop  the  little  leaks 
that  were  keeping  us  poor. 


The  Magic  Budget  Plan 

The  Ferrin  Money  Making 
Account  System  is  simplifying 
money  matters  for1  thousands 
upon  thousands  of  people  all 
over  the  country  —  helping 
square  up  bills  and  debts — 
putting  money  in  the  bank  for 
people  who  never  before  saved 
a  cent.  It  will  help  you  in  the 
same  way.  This  system,  which 
is  simplicity  itself,  comprises : 

The  Ferrin  Money  Making  Ac- 
count Book. 

The  Ferrin  Kitchen  Calendar 
(for  the  household). 

The  Ferrin  Pocket  Account 
Book. 

The  Ferrin  Investment  and  In- 
surance Register. 

The  Ferrin  Household  Inven- 
tory and  Fire  Insurance  Rec- 
ord. 

Compact  information  is  given 
on  Making  a  Budget,  Keeping 
Expense    Accounts,  Making 


WHERE  did  it  all  go?  Forbes  earned  a  good  salary. 
Neither  he  nor  Mrs.  Forbes  could  be  accused  of 
extravagance.  But  somehow  they  could  never  keep 
more  than  a  few  dollars  ahead  of  expenses.  Then 
something  happened  that  gave  them  a  scare — and  out 
of  it  they  found  an  easy  way  to  get  on  EASY  STREET. 


Safe  Investments,  Making  an  Inventory  of  House- 
hold Goods. 

The  Pocket  Account  Book  (price  when  sold  sep- 
arately, 50  cents)  contains  printed  slips  so  that  you 
have  only  to  jot  down  the  amounts  of  your 
daily  expenditures.  The  Kitchen  Calendar 
(price  50  cents)  keeps  track  of  household 
expenses.  At  the  end  of  each  week  or  month 
these  amounts  are  transferred  to  the  Money 
Making  Account  Book,  which  contains  112 
pages,  size  8%  x  10  '/■>  inches,  and  is  bound 
in  half  blue  Silk  Cloth  Back— Cadet  Blue 
Cover,  Paper  Sides — Turned  Edges,  semi- 
flexible,  stamped  in  gold  on  Front  Cover. 
This  book  has  been  prepared  by  an  expert  to 
fit  any  salary  from  the  smallest  to  the  largest. 
Incorporated  in  it  is  a  recapitulation  for 
every  month  of  the  year,  which  shows  at  a 
glance  the  Budget  and  the  amounts  paid  out 
during  the  month  for  the  various  classified 
items  of  expense.  It  is  the  only  book  to 
our  knowledge  which  has  a  Budget  column 
for  every  month.  Special  columns  are  pro- 
vided for  items  on  which  an  income  tax 
does  not  have  to  be  paid,  so  that  these 
amounts  may  be  deducted  at  the  end  of  the 
year. 

One  Money  Saving  Feature 

A  war  tax  is  now  levied  on  almost  every  kind  of 
article  you  buy.  Few  people  know  that  the  amounts 
so  paid  on  daily  purchases  may  properly  be  de- 
ducted from  their  income  tax  report.  The  following 
items,  for  example,  are  deductable :  Interest  on 
personal  indebtedness ;  taxes  on  land,  buildings  and 
household  property  .  war  taxes  on  club  dues,  theatre 
tickets,  transportation,  telephone  messages,  tele- 
grams, tobacco,  etc.;  contributions  to  churches, 
charitable,  scientific  or  educational  institutions 
which  are  not  conducted  for  profit.  By  keeping 
track  of  these  war  taxes  on  the  pages  for  daily  ex- 
penditures, and  transferring  the  weekly  or  monthly 
totals  to  the  Money  Making  Account  Book,  you  will 
effect  a  saving  on  your  income  tax  that  will  sur- 
prise you  and  that  will  pay  the  small  price  of  the 
System  many  times  over. 

The  Ferrin  Investment  In- 
surance Register  is  designed  to 
keep  an  accurate  record  of  your 
investments,  insurance  policies, 
etc.  Contains  32  pages,  size 
5x8  inches,  price  separately, 
50  cents.  The  Ferrin  Inventory 
and  Fire  Insurance  Record  will 
enable  you  to  make  and  keep  a 
complete  inventory  of  every 
room  in  the  house ;  also  pro- 
vides for  record  of  your  fire 
insurance  policy.  It  is  an  ab- 
solute necessity  in  case  of  fire. 
It  may  save  you  many  thous- 
and times  the  cost,  which  is 
50  cents  when  sold  separately. 


READ  : 


Letter  from  Head  of  Financial  De- 
partment of  Largest  Corporation  of  its 
kind  in  the  United  States; 

"I  consider  your  account  book  a 
remarkable  contribution  to  the  people 
of  this  country  at  this  time. 

In  our  company  we  have  5.000  em- 
ployes and  it  was  a  revelation  to  me, 
in  giving  them  atlvice  in  regard  to  the 
making  out  of  their  income  tax  re- 
turns to  find  how  few  had  any  intelli- 
gent idea  of  their  income  and  their 
living  expenses. 

The  simplicity  of  your  plan,  which, 
by  comparison  with  previous  meth- 
ods of  account  keeping,  would  seem 
to  be  well-nigh  automatic,  appeals 
to  me  strongly. 

They  say  you  can't  teach  an  old 
dog  new  tricks,  but  I  will  say  to 
you  that  I  am  going  to  use  the  Fer- 
rin Book  for  my  own  family  ex- 
penses, and  consider  it  will  make 
money  for  me  right  from  the  start." 

(Signed)    D.    S.  BURTON. 


Letter  from  A.  B.  Dick,  Jr.,  of  the 
A.  B.  Dick  Company,  of  Chicago, 
Manufacturers  of  the  Edison-Dick 
Mimeograph  Machine : 

"I  can  candidly  say  that  all  the 
record  books  which  you  have  issued 
are  practically  invaluable  to  the  man 
who  wishes  to  handle  his  personal 
and  household  accounts  in  the  proper 
manner.  I  have  seen  several  systems 
to  take  care  of  these  matters,  but 
yours  covers  the  ground  in  a  more 
thorough  manner  than  any  of  them. 

"To  further  show  my  appreciation.  I 
would  like  to  have  three  copies  of 
your  Investment  and  Insurance  Reg- 
ister, and  also  one  copy  of  the 
'Money  Making  Account  Book,'  if 
these  are  off  the  press  and  available. 
It  would  be  particularly  gratifying 
to  have  them  in  sufficient  time  for 
the  opening  of  the  new  year.  If  you 
will  forward  your  bill,  I  will  be  very 
glad   to  remit." 

(Signed)    A.    B.    DICK,  JR. 


Two  Minutes  a  Day 

The  Ferrin  Money  Making 
Account  System  takes  only  two 
minutes  a  day.  Any  grammar 
school  boy  or  girl  can  keep  the 
accounts.  This  method  is  not 
a  hard  task. 

Now  you  need  not  worry 
about  the  money  you  spend  for 
clothes,  food,  rent,  or  the  thea- 
tre. You  will  spend  it  freely 
because  you  know  how  much 
you  can  afford  to  spend. 

The  Ferrin  Money  Making 
Account  System  is  a  most  prac- 
tical gift  to  any  newly  married 
couple.  Many  people  use  them 
for  Christmas  gifts. 

Send  No  Money 

See  how  the  Ferrin  Money 
Making  Account  System  works 
magically,  no  matter  how  much 
or  how  little  your  income.  We 
know  what  you  will  think  of 
it  when  you  see  it.  So  we  are 
willing  to  send  you  the  com- 
plete System  without  your  send- 
ing us  any  money  in  advance. 
Just  mail  the  coupon,  and  back 
will  come  the  System  by  return 
mail.    If  you  feel  that  yon  can 


"The  things  that  went  through  my  mind  dur- 
ing that  slow  process  of  getting  well  made  me 
feel  like  a  criminal." 


afford  not  to  have  it, 
you  will  owe  nothing. 


simply    send  it  back,  and 


But  when  you  have  seen  what  big  returns  the 
Ferrin  System  will  pay  you,  you  will  surely  want 
to  keep  this  wonderful  aid  to  money-making,  es- 
pecially as  we  are  now  making  a  special  short-time 
offer  of  only  $3  for  the  complete  System. 

You  will  appreciate  what  a  remarkable  offer  this 
is  when  you  consider  that  other  expense  account 
books  are  sold  for  $3  and  cover  a  period  of  only 
two  years.  The  Ferrin  Money  Making  Book  covers 
four  years,  and  therefore  has  twice  the  value,  $6. 
And  in  addition  you  get  the  Ferrin  Kitchen  Calen- 
dar, the  Ferrin  Pocket  Account  Book,  the  Ferrin 
Investment  and  Insurance  Register,  the  Ferrin  House- 
hold Inventory  and  Fire  Insurance  Record,  each 
worth  50  cents,  or  $2.  You  have  the  opportunity, 
therefore,  of  securing  $8  value  for  only  $3. 

But  we  can  make  this  special  combination  offer 
only  for  a  limited  time.  You  are,  therefore,  urged 
to  mail  the  coupon  now — to  do  so  costs  nothing, 
and  does  not  obligate  you  in  any  way,  and  it  may 
be  a  revelation  to  you  of  how  much  more  you  can 
get  out  of  your  income. 


FREE  EXAMINATION  COUPON 

INDEPENDENT  CORPORATION 

Publishers  of  the  Independent  Weekly, 
Dept.    F- 1 1012,   119  West  40th  St.,  N.  Y. 

Please  send  me  the  Ferrin  Money  Making  Ac- 
count System  (the  entire  five  books)  for  Free  Ex- 
amination. I  will  send  you  $3  in  full  payment 
within  5  days  after  receipt,  or  return  the  books. 


Name 


Address 
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By  This  Practical  Method  of 

Home  Study 

HUNDREDS  of  Burgess-trained 
men  and  boys  have  advanced  to 
better  positions  by  means  of  the 
practical  electrical  knowledge  learned  at 
home  by  this  method.  //  you  are  willing  to 
utilize  a  little  of  your  spare  time  you  can 
do  the  same. 


Every  Burgess  student  receives  perfect 
satisfaction.  My  course  Is  clear  and 
simple.  No  limit  Is  placed  upon  my 
efforts  to  help  each  student  during 
the  time  he  Is  studying  and  after- 
wards because  of  the  uniform  suc- 
cess of  my  method  of  Instruction,  I 
agree  to  refund  the  tuition  to  any 
graduate  who  believes  that  he  has  not 
obtained  full  value  when  he  has  com- 
pleted the  course. 


if'- 


Advancement 

is  made  possible  to  any  am- 
bitious man  or  boy — whether 
a  beginner  or  experienced  in 
electrical  work  —  who  will 
faithfully  devote  part  of  hifl 
spare  time  to  this  course  of 
home  study. 


READ 


i 

been 
as  I 


What  these  Buigess- 
trained  men  say. 

"You  remember  perhaps,  when  1 
Started  vuur  course,  I  was  working 
on  a  farm  and  that  I  had  never  had 
any  electrical  experience  whatever 
»  ♦  ♦  n,c  practical  advice  offered 
convinced  me  that  a  master,  and  a 
man  who  knew  men,  was  my  instruc- 
tor As  you  continued  to  more  than 
make  Rood  on  your  Btatements.  my 
confidence  in  you  grew,  and  I  knew 
then  as  I  know  now  that  I  made  a 
wise  selection  in  taking  your  course 
in  preference  to  any  of  the  others 
looked  into.  *  *  *  I  have 
earning  nearly  as  much  weekly 
used  to  earn  monthly. 

If  you  have  any  fellows  who  write 
you  about  vour  course  and  who  are 
not  sure  it  will  fit  them,  send  them 
my  name  and  address,  and  I  shall 
certainly  give  you  a  boost,  as  I  am  al- 
ways glad  to  do." 

Yours  very  sincerely. 

C.   D.  BAKER. 
(Address  given  on  request) 

••I  took  some  of  my  lessons  down 
to  the  Plant  and  studied  them.  The 
superintendent  saw  them  and  asked 
me  what  they  were.  The  next  day  he 
informed  me  that  I  would  draw  SloO.uu 
instead  of  $110.00. 

Your  pupil,   „ 

G.  D.  WATERS. 
Fairview,  W.  Va. 


For  Beginners  and  Experienced  Men 

This  home  study  course  is  based  upon  the 
years  of  practical  electrical  experience  of 

Yorke  Burgess  who  gives  personal  attention  to  each  student.  There 
is  no  limit  to  what  you  can  accomplish  with  its  aid.  It  is  up  to  you. 

RESULTS  OF  THIS  SERVICE 

Practical  electrical  men  recommend  this  course  to  others. 
Students  are  invariably  promoted  and  get  better  salaries. 
Over  80  per  cent  of  the  students  are  engaged  in  the  electrical  business. 
Over  15  per  cent  of  present  enrollment  came  through  satisfied  students. 
Beginners  get  employment  in  electrical  work  after  taking  the  course  a  short  while. 

FIFTY-FIFTY 

This  method  of  learning  PRACTICAL  ELECTRICITY  is  supplied  on  EASY 
PAYMENTS,  including  apparatus,  instruments,  material,  etc.  Start  any 
time — stop  any  time — your  payments  cease  if  you  are  not  satisfied.  Send  for 
the  BURGESS  BOOK  today.  It  gives  full  information  without  cost  or 
obligation. 

YORKE  BURGESS,  Superintendent 

BURGESS  ELECTRICAL  SCHOOL 

745  East  42nd  Street  Chicago,  Illinois 


BURGESS  BLUE  BOOK 

ELECTRICAL  MEN  AND  STUDENTS 

A  pocket  hand-book  for  ELECTRICAL  MEN  and  STU- 
DENTS. Contains  over  200  CALCULATION  FORMULAS  and 
worked-out  problems  showing  their  use.  Also  DRAWINGS  of 
ELECTRICAL  APPARATUS  and  DEVICES  of  which  the 
inside  connections  are  clearly  shown.  ALTERNATING  CUR- 
RENT CALCULATIONS  and  hundreds  of  everyday  problems 
are  covered.  Recommended  by  electrical  men  all  over  the 
country.  Used  in  technical  schools.  Purchased  by  electrical 
concerns  for  employees  and  customers.  There  is  no  other  book 
like  it.  A  $1.00  bill,  money  order  or  check  brings  the  book. 
We  refund  your  money  if  you  are  not  fully  satisfied. 


BURGESS 


CO. 


ENGINEERING 

Yorke  Burgess,  President 
Consulting,  Electrical  Engineering 
750  East  Forty-second  Street  Chicago,  Illinois 

We  give  information  on  electrical  subjects,  design  and  perfect  electrical  devices  and  appara 
tus.   Power  plants,  electric  railway  and  operation  and  railway  signals  a  specialty 
your  needs  and  let  us  furnish  data  and  advise  you.    Our  service  is  pron 
isfactory. 


Write  us 
reliable  and  sat- 


Read  What  These  Purchasers 
Say  of  Burgess  Blue  Book 

"I  have  bought  a  good  many  books  in  my  days, 
but  the  Blue  Book  is  the  best  one  on  electrical 
matters." 

J.  F.  Downer,  Medford  Hillside,  Mass. 

"It  is  surprising  how  much  information,  draw- 
ings, etc.,  can  be  concentrated  into  such  a  small 
pocket  size  book." 

Joseph  C.  Hanhauser,  Philadelphia,  Pa. 

"Your  Burgess  Blue  Book,  which  I  have  re- 
ceived recently,  has  caused  quite  a  stir  among 
my  fellow  electricians,  for  many  of  them  asked 
me  to  get  one  for  them  as  soon  as  they  read 
mine.  They  think  it  is  a  great  help  to  them  in 
their  work." 

Frank  Stalzer,  Toledo,  Ohio. 

"This  Blue  Book  is  the  best  book  for  the 
practical  electrician  that  I  have  ever  seen." 
John  F.  Downes,  Medford  Hillside,  Mass. 
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A  Startling  Memory  Feat 
That°^ou  GanDo 


How  I  learned  the  secret  in  one 
evening.  It  has  helped  me  every  day 


WHEN  my  old  friend  Faulkner  invited  me 
to  a  dinner  party  at  his  house,  I  little 
thought  it  would  be  the  direct  means  of 
getting  me  a  one-hundred-and-fifty  per 
cent,  increase  in  salary.  Yet  it  was,  and 
and  here  is  the  way  it  all  came  about. 

Toward  the  close  of  the  evening  things  began  to 
drag  a  bit,  as  they  often  do  at  parties.  Finally 
some  one  suggested  the  old  idea  of  having  every- 
one do  a  "stunt."  Some  sang,  others  forced  weird 
sounds  out  of  the  piano,  recited,  told  stories,  and 
so  on. 

Then  it  came  to  Macdonald's  turn.  He  was  a 
quiet  sort  of  chap,  with  an  air  about  him  that  re- 
minded one  of  the  old  saying  that  "still  waters  run 
deep."  He  said  he  had  a  simple  "stunt"  which  he 
hoped  we  would  like.  He  selected  me  to  assist 
him.  First  he  asked  to  be  blindfolded  securely  to 
prove^there  was  no  trickery  in  it.  Those  present 
were  to  call  out  twenty-five  numbers  of  three 
figures  each,  such  as  161,  249,  and  so  on.  He 
asked  me  to  write  down  the  numbers  as  they  were 
called. 

This  was  done.  Macdonald  then  astounded 
everyone  by  repeating  the  entire  list  of  twenty-five 
numbers  backwards  and  forwards.  Then  he  asked 
people  to  request  numbers  by  positions,  such  as  the 
eighth  number  called,  the  fourth  number,  and  so 
on.  Instantly  he  repeated  back  the  exact  number 
in  the  position  called.  He  did  this  with  the  entire 
list — over  and  over  again,  without  making  a  single 
mistake. 

Then  Macdonald  asked  that  a  deck  of  cards  be 
shuffled  and  called  out  to  him  in  their  order. 
This  was  done.  Still  blindfolded,  he  instantly 
named  the  cards  in  their  order  backwards  and 
forwards.  And  then  to  further  amaze  us,  he  gave 
us  the  number  of  any  card  counting  from  the  top, 
or  the  card  for  any  number. 

You  may  well  imagine  our  amazement  at  Mac- 
donald's remarkable  feat.  You  naturally  expect  to 
see  a  thing  of  this  sort  on  the  stage,  even  then  you 
look  upon  it  as  a  trick.  But  to  see  it  done  by  an 
everyday  business  man,  in  plain  view  of  everyone, 
blindfolded  and  under  conditions  which  make  trick- 
ery impossible,  is  astonishing,  to  say  the  least. 


ON  the  way  home  that  night  I  asked  Macdonald 
how  it  was  done.  He  said  there  was  really 
nothing  to  it — simply  a  memory  feat,  the  key 
to  which  anyone  could  easily  learn  in  one  evening. 
Then  he  told  me  that 
the  reason  most  peo- 
ple have  bad  mem- 
ories is  because  they 
leave  memory  dojvel- 
o  p  m  e  n  t  to  chance. 
Anyone  could  do  what 
he  had  done,  and  de- 
velop a  good  memory, 
he  said,  by  following 
a  few  simple  rules. 
And  then  he  told  me 
exactly  how  to  do  it. 
At  the  time  I  little 
thought  that  evening 
would  prove  to  be  one 
of  the  most  eventful 
in  my  life,  but  such 
it  proved  to  be. 

What  Macdonald 
told  me  I  took  to 
heart.  In  one  even- 
ing I  made  remark- 
a  b  1  e  strides  toward 
improving  my  mem- 
ory and  it  was  but  a 
question  of  days  be- 
fore I  learned  to  do 
exactly  what  he  had 
done.  At  first  I 
amused  myself  with 
my  new-found  ability 
by  amazing  people  at 
parties.    My  "memory 

feat,"  as  my  friends  called  it,  surely  made  a  hit. 
Every  one  was  talking  about  it,  and  I  was  show- 
ered with  invitations  for  all  sorts  of  affairs.  If 
anyone  were  to  ask  me  how  quickly  to  develop 
social  popularity,  I  would  tell  him  to  learn  my 
memory  "feat" — but  that  is  apart  from  what  I 
want  to  tell  you. 

The  most  gratifying  thing  about  the  improvement 
of  my  memory  was  the  remarkable  way  it  helped 
me  in  business.  Much  to  my  surprise  I  discovered 
that  my  memory  training  had  literally  put  a  razor 
edge  on  my  brain.  My  brain  had  become  clearer, 
quicker,  keener.  I  felt  that  I  was  fast  acquiring 
that   mental  grasp  and  alertness  I   had   so  often 


admired  in  m  e  n 
who  were  spoken 
of  as  "wonders" 
and  "geniuses." 

The  next  thing 
I  noticed  was  a 
marked  improve- 
ment in  my  con- 
versational powers. 
Formerly  my  talk 
was  halting  and 
disconnected.  I 
never  could  think 
of  things  to  say 
until  the  conversa- 
tion was  over.  And 
then,  when  it  was 
too  late,  I  would 
always  think  of 
apt  and  striking 
things  I  "m  i  g  h  t 
have  said."  But 
now  I  can  think 
like  a  flash.  When 
I  am  talking  I 
never  have  to  hes- 
itate for  the  right 
word,  the  right 
expression  or  the 
right  thing  to  say. 
It  seems  that  all  I 
have  to  do  is  to 
start  to  talk,  in- 
stantly I  find  my- 
self saying  the 
very  thing  I  want 
to  say  to  make  the 
greatest  impres- 
sion on  people. 

It  wasn't  long 
before  my  n  e  w  - 

found  ability  to  remember  things  and  to  say  the 
right  thing  at  the  right  time  attracted  the  atten- 
tion of  our  president.  He  got  in  the  habit  of 
calling  me  in  whenever  he  wanted  facts  about 
the  business.  As  he  expressed  himself  to  me, 
"You  can  always  tell  me  instantly  what  I  want 
to  know,  while  the  other  fellows  annoy  me  by 
dodging  out  of  the  office  and  saying  'I'll  look 
it  up.'  "       *  * 


THESE  are  only  a  few  of  the  hundreds  of  ways  I  have 
profited  by  my  trained  memory.  No  longer  do  I  suffer 
the  humiliation  of  meeting  men  I  know  and  not  being 
able  to  recall  their  names,  The  moment  I  see  a  man  Ins 
name  flashes  to  my  mind,  together  with  a  string  of  facts 
about  him.  I  always  liked  to  read  but  usually  forgot  most 
of  it.  Now  I  find  it  easy  to  recall  what  I  have  read. 
Another  surprising  thing  is  that  I  can  now  master  a  subject 
in  considerably  less  time  than  before.  Price  lists,  market 
quotations,  data  of  all  kinds,  I  can  recall  in  detail  almost 

Ittv-ittxtt-i    4!    t    „  ,  at  Bill.    I  rarely  make  a  mistake. 

ruuiMJ    tnat    my  jIy  TOCabulary,  too,  has  increased  wonderfully.  When- 

ability    to    remem-  eTer  i  see  a  striking  word  or  expression.  I  memorize  it 

ber    helped    me  and  use  it  in  my  dictation  or  conversation.    This  has  put 

wonderfully    in    deal-  a  remarkable  sparkle  and  pulling  power  inio  my  conversa- 

ino-  with  ntlipr  nennle  'ion  and  business  letters.     And  the  remarkable  part  of  it 

ing  witn  otner  people.  a])  ^  that  j.  can  nQW  do  my  day,s  WQrk  quicker  and  wlth 

particularly  in  com-  mUch  less  effort,  simplv  because  my  mind  works  like  a 

mittee     meetings.  flash  and  I  do  not  have  to  keen  stopping  to  look  tilings  up. 

wflai^BS                            When    a    discussion  All  this  is  extremely  satisfying  to  me,  of  course.  But 

opens  up   the   man  the  best  part  of  it  all  is  that  since  my  memory  power 

Wk  nn  his  first  attracted  the  attention  of  our  president,  my  salary 

wno  can   oacK  up  nis  ha9  steadiIy   been   itlcreaseli.     Today   it   is  many  times 

statements     quicKiy  greater  than  it  was  the  day  Macdonald  got  me  interested 

\              with  a  string  of  defin-  ;n  improving  my  memory. 

ite   facts  and    figures  ******* 
usually  dominates  the  TX7HAT  Macdonald  told  me  that  eventful  evening  was 
others.    Time  and  time  VV  this:    "Get  the  Roth  Memory  Course."    I  did.  That 
again  I  have  won  peo-  is  how  I  learned  to  do  all  the  remarkable  things  I 
r>  T  »   t„   m„       a  „   nf  have  told  vou  about.    The  publishers  of  the  Roth  Memory 
Hi  e,  .IO           w  f  '  ,ul  Course— the  Independent  Corporation— are  so  confident  that 
thinking    simply    be-  it  win  als0  sllow  vou  ]low  to  develop  a  remarkable  memory 
cause  I  could  instant-  that  they  will  gladly  send  the  Course  to  you  on  approval, 
ly  recall   facts  and  You  heed  not  pay  a  single  penny  until  you  have  ex- 
figures     While  I'm  amined  the  Course  and  found  that  it  fully  lives  up  to  all 
r,?„„rl  '„f  m„  (,;„m„ic  the  claims  made  for  it.     Send  no  money.    Merely  mail 
proud  0t  my  triumphs  the  coupon  or  write  a  letter_   and  the  complete  Course 
...         m  thls  respect.  1  often  wil]  be  sent  t0  vou  instantly,  all  charges  prepaid.    If  after 
111         feel  sorry  for  the  ill-  examination  you  decide  that  you  do  not  want  to  keep  the 
!LL   |    at-ease   look   of   the  Course,  then  return  it  and  you  will  owe  nothing.    On  the 
3fc»    other  men  who  cannot  other  hand,  if  you  find,  as  thousands  of  others  have  found, 
ISa  ™ ™J  ,?n  that  the  Roth  Memory  Course  will  do  wonders  for  you.  then 
nom  up  tneir   ena  in  merely  send  five  dollars  in  full  payment, 
the  argument  because  You  have  always  wanted  a  good  memory.    Now  you  can 
they   cannot   recall  have  it.     Remember,  you  pay  no  money  until  you  have 
i        .       -     .               j ,  proved  that  the  Course  will  benefit  you.     You  have  every- 
tacts   instantly.     it  thing  to  gain  and  nothing  to  lose  by  taking  immediate 
Our  president  complimented  me  on  always  being  able    seems   as  though   I  action.    So  mail  the  coupon  NOW  before  this  liberal  offer 
to  tell  him  instantly  facts  he  wanted  to  know."           never  forget  anything.  is  withdrawn. 

Every  fact  I  now  put  FREE  EXAMINATION  COUPON 

in  my  mind  is  as  clear       laBa  ■  ■■  ■■■■  nnm  

and  as  easy  to  recall  instantly  as  though  it  were 

written  before  me  in  plain  black  and  white.  INDEPENDENT  CORPORATION 

We  all  hear  a  lot  about  the  importance  of  sound  Publishers  of  The  Independent  Weekly 

judgment.     People  who  ought  to  know  say  that  a  Dept    R.||0|2,  119  West  40th  Street,  New  York 

man  cannot  begin  to  exercise  sound  judgment  until 

he  is  forty  to  fifty  years  of  age.     But  I  have  dis-  Please  send  me  the  Roth  Memory  Course  of  seven  lessons, 

proved  all  that.    I  have  found  that  sound  judgment  J,  will  either  remail  the  Course  to  you  within  Ave  days  after 

is  nothing  more  than  the  ability  to  weigh  and  judge  lt3  receiI)t  or  send  you  ?S  1,1  fu"  payment  of  the  Course' 
facts  in  their  relation  to  each  other.    Memory  is 

the  basis  of  sound  judgment.    I  am  only  thirty-two.  Name  

but  many  times  I  have  been  complimented  on  hav- 
ing the  judgment  of  a  man  of  forty -five.    I  take  no  Address   

personal  credit  for  this — it  is  all  due  to  the  way  I 

trained  my  memory.    Elert.  Exp.  12-19 
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"Underwater    Submarine  Telegraphy." 
"Developing  an   Audion  for  the  Ama- 
teur." 

By    E.   T.  Jones 
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By  R.  F.  Durrant,  Lieut.  R.  A.  F. 
"San  Diego,  Cal.,  from  London." 
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With  its  sixth  issue  RADIO  AMATEUR  NEWS  holds  the  field  undisputedly  as  the 
greatest  radio  magazine  in  print  to-day.  In  point  of  circulation,  number  of  articles, 
illustrations,  RADIO  AMATEUR  NEWS  now  leads  all  other  wireless  magazines. 
Take  for  instance  the  December  issue  with  its  sixty-four  pages;  there  were  fifty-one 
separate  purely  radio  articles  and  112  illustrations.  Over  thirty-three  thousand 
copies  were  printed  and  circulated.  * 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  64  pages  (or  more) 
and  an  artistic  cover  in  two  colors.  The  illustrations  average  125  every  month 
and  there  are  from  40  to  50  up-to-date  articles,  some  by  our  biggest  radio  scientists, 
in  every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print 

today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  mag- 
azine in  existence.  It  caters  to  no  commercial  interests — it  has  no  boss  save  its 
readers.  It  is  "different" — it  has  the  latest  radio  news.  It  is  a  scientific  magazine 
but  it  caters  largely  to  the  RADIO  AMATEUR — it  is  by  and  for  the  Amateur.  It 
is  published  by  the  publishers  of  the  ELECTRICAL  EXPERIMENTER,  but  there 
is  no  duplication  of  articles  in  the  two  magazines.  Both  are  entirely  different — 
but  both  together  will  give  you  ALL  the  radio  news  of  all  the  world.  Whether  you 
are  a  professor  or  an  Amateur,  get  a  sample  copy  or  order  it  from  your  Newsdealer 

JUNIOR  RADIO  COURSE 

A  distinctly  new  feature  began  with  the  September  issue  in  our  new  Junior  Radio 
Course.  In  the  December  issue  Lesson  No.  4  appears  complete.  This  course  is  intended  for 
the  beginner  and  everything  presented  will  be  in  plain  English — even  the  merest  :yro  in 
radio  will  find  no  trouble  in  understanding  and  assimilating  the  knowledge.  The  series  is 
a  very  important  one  and  nothing  like  it  has  ever  appeared  in  print  before.  Everyone  owes  it 
to  himself  in  this  new  age  to  know  something  about  wireless  and  this  course  will  enlighten 
all  laymen.     Profusely  illustrated  with  pictures  that  anyone  can  understand. 
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56  PAGES 
125  ILLUSTRATIONS 
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Gentlemen : 

Please  enter  my  subscription  for  RADIO  AMATEUR 
NEWS  for  the  term  of  ore  year  for  which.  I  enclose 
herewith  $1.50.  For  this  you  will  send  to  me  imme- 
diately your  great  Wireless  Course,  containing  160 
pages,  350  illustrations,  size  6%  x  10"  with  flne  flexible 
cloth  cover.  I  have  added  5c  extra  for  postage.  (I 
have  written  my  name  and  address  in  margin  below.) 
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Shake  Hands  With^foufself ! 

Do  You  Really  Know  Yourself?  Are  You  in  the  Line 
of  Work  for  Which  You  Are  Naturally  Best  Fitted? 
Read  This  Interesting  Litory  of  a  Man  Who  First  Shook 
Hands  With   Himself  —  and  Then  With  Success. 


A CLERK  since  1911!  Eight 
long  years  I  had  been  at 
the  same  desk,  the  same 
work,    and    almost  the 
same  pay.    And,  from  all  signs 
ahead,  1930  would  still  find  me  in 
the  same  old  grind. 

Perhaps  you  may  know  just 
how  I  felt.  At  9  :00  every  morn- 
ing I  would  hang  up  my  hat, 
settle  in  my  chair  and  get  set  to 
"put  in  another  day."  Never  a 
single  rush  of  joy  for  my  work. 
For  some  men  I  knew,  each 
week  meant  a  succession  of  big 
deals  crowned  with  big  rewards. 
For  me,  Monday  dragged  into 
Tuesday,  which  crawled  wearily 
into  Wednesday,  which  finally 
overlapped  into  Thursday,  and 
so  on — until  the  welcome  oasis 
of  Saturday  afternoon  and  Sun- 
day at  home.  And  then  came 
another  week,  etc.,  etc.,  ad  in- 
finitum. 

One  day,  in  February  of  this 
year,   came   an   incident  which 
was  later  to  mean  a  great  deal 
to  me.    While  getting  together  some  data 
for  our  salesmanager  (who  had  only  been 
there  a  short  time)   I  overheard  part  of 
his  conversation  with  one  of  his  salesmen. 

"Willis,"  I  heard  him  say  to  the  salesman, 
"Fm  mighty  sorry  that  you  have  fallen 
down  on  your  job.  But  I  really  knew 
when  I  came  here  that  you  would  never 
make  a  good  salesman.  I  knew  it  by  your 
face,  your  carriage,  and  your  manner  of 
speech.  Salesmanship  isn't  written  on  any 
part  of  you.  I  have  given  you  your 
chance  and  you  admit  that  you  are  misfit  in 
your  present  position.  But  I  feel  sure  that 
you  could  make  an  A-l  success  in  other 
work.  Because  a  man  fails  in  one  line  is 
no  reason  that  he  will  not  make  good  in 
another.  I  believe  that  you  have  the  capa- 
bilities of  an  excellent  office  manager  and 
if  you  wish  I  will  see  " 

The  door  slammed  shut  but  my  mind 
seemed  to  have  been  torn  loose  from  its 
rut.  Was  /  a  misfit?  Was  /  really  in  the 
position  I  was  naturally  fitted  for?  I  had 
just  drifted  into  this  "clerk's  job"  eight 
years  ago  without  studying  myself  for  mj 
biggest  capacities.  I  merely  wanted  a  job 
— and  I  got  it.    I  knew  I  had  the  capacity 

for  big  things  in  the  right  line.  But  what  was 
my  right  line? 

For  more  than  a  week  I  tried  to  think  it  out 
and  decide  what  was  best  to  do.  Finally  I  de- 
termined to  ask  the  advice  of  the  salesmanager 
himself.  He  had  helped  Willis  and  perhaps  he 
would  help  me.  It  would  do  no  harm  to  talk 
with  him  and  he  might  be  able  to  help  me  make 
a  decision. 

So  I  put  the  whole  matter  up  to  him,  and  asked 
him  to  give  me  the  benefit  of  his  opinion. 

I  felt  his  keen  gaze  bore  through  me  as  I 
spoke.  Instinctively  I  knew  that  his  ears  were 
listening  to  my  story  but  that  his  eyes  were  mak- 
ing a  sharp  estimate  of  their  own. 

Finally  he  spoke.  And  to  my  amazement,  he 
solved  the  whole  problem  for  me.  "Henning,"  he 
said,  "you  have  been  swimming  against  the  cur- 
rent, I  do  not  believe  that  your  real  work  is  at 
a  clerk's  desk.  It  might  seem  that  I  am  hasty 
but  my  judgment  is  usually  right.  You  could,  I 
firmly  believe,  make  a  real  success  as  a  salesman. 
I'm  willing  to  give  you  the  chance.  If  you  don't 
succeed,  then  it  will  be  one  of  the  very  few  mis- 


takes I  have  ever  made  in  sizing  a  man  up  by 
his  face." 

Well,  I  did  succeed.  I  knew  it — because  money 
talks  and  my  salary  tells  me  so.  I  am  known  as 
one  of  the  best  salesmen  in  the  firm.  And  now, 
instead  of  looking  on  my  work  as  drudgery,  I 
enjoy  it  as  a  great  game.  Thru  my  salesmana- 
ger's  courtesy,  I  have  learned  to  read  character 
at  a  glance  from  the  little  course  he  studied  and 
which  the  publishers  sent  me  for  free  examina- 
tion. I  find  it  of  immense  help  to  me.  Most  of 
us  know  a  few  things  about  character  readings. 
We  know  that  a  high  forehead  indicates  the  in- 
tellectual type — that  a  receding  chin  denotes 
weakness  while  a  pronounced  chin  means  de- 
termination. But  often  these  signs  are  counter- 
balanced by  others  which  are  just  as  apparent  but 
which  the  average  person  doesn't  recognize.  Con- 
sequently we  often  jump  to  conclusions  about  peo- 
ple which  later  prove  incorrect.  It's  like  trying 
to  read  a  sentence  by  looking  at  the  first  one  or 
two  words. 

It's  all  as  clear  as  a  book  when  you  know  the 
simple  alphabet  of  signs  that  spell  out  a  man's 
character  and  mental  "slants" — an  alphabet  that 
is  surprisingly  easy  to  learn  and  of  remarkable 
value  to  apply.  People  with  whom  I  had  never 
been  able  to  get  along  I  now  number  among  my 
best  friends.  I  am  popular  with  my  co-workers 
and  receive  their  hearty  co-operation  and  good-will. 
In  my  business  dealings,  when  I  approach  a  pros- 
pect I  know  immediately  whether  to  use  tact  or 
sweep  him  away  by  enthusiasm — whether  to  get 
right  down  to  business  or  open  up  in  a  round- 
about way — what  angle  of  talk  will  make  the  best 
appeal  to  each  man  and  what  arguments  will 
clinch  him. 

I  know  immediately  just  how  to  deal  with 
everyone  I  meet.  I  know  how  to  interest  them, 
how  to  appeal  to  them  most  effectively,  how  to 
touch  their  "responsive  chord."  I  can  gauge  at 
once  their  tastes,  mental  traits,  temperament,  and 
personality.  Immediately  upon  meeting  a  man 
I  know  how  to  make  him  my  friend.  At  least 
40  per  cent,  of  the  credit  for  my  success  I  at- 
tribute to  my  easily-acquired  ability  to  read  at 
sight  the  character  of  everyone  I  meet. 


Just  as  Nature  intended  that  the  normal  con- 
dition of  our  bodies  is  perfect  health,  so  the  nor- 
mal condition  of  everyone  is  perfect  success.  We 
are  all  meant  to  be  a  success  at  something.  We 
all  have  the  capacity  _  within  us  to  achieve  big 
things  in  the  right  line.  If  we  are  not  a  big 
success,  it  is  merely  because  we  are  in  the  wrong 
occupation.  Napoleon  was  a  failure  at  author- 
ship. Florence  Nightingale  failed  as  a  social 
favorite.  Grant  was  a  failure  at  everything  un- 
til he  became  a  soldier.  These  were  their  wrong 
occupations.  We  all  have  the  germ  of  success 
within  us — the  capacity  to  do  big  work  in  some 
one  line.  The  thing  to  do  is  find  out  what  your 
line  of  work  is. 

Dr.  K.  M.  H.  Blackford  has  helped  thousands 
of  men  find  out  the  work  for  which  they  were 


best  fitted  to  achieve  big  success.  This 
famous  character  analyst  has  been  re- 
tained at  record  fees  by  such  cor- 
porations as  the  Westinghouse  Elec- 
tric and  Manufacturing  Company, 
Scott  Paper  Company,  The  Lauren- 
tide  Co.,  Ltd.,  and  many  other  big 
concerns,  to  pick  and  place  rightly 
the  men  they  employ.  And  98  per 
cent,  of  Dr.  Blackford's  selections-^ 
regardless  of  their  previous  experi- 
ence —  made  good  at  the  jobs  in 
which  they  were  placed. 

Dr.  Blackford  has  helped  thousands 
of  others  and  is  now  ready  to  help 
you.  A  good  many  of  us  are  just 
plugging  day  in  and  day  out  at  work 
we  are  not  naturally  fitted  to  do, 
work  we  do  not  like,  work  we  can 
never  fully  succeed  at.  We  swim 
against  the  tide,  trying  to  fit  our 
given  set  of  talents  to  the  wrong  job. 
But  thru  Dr.  Blackford,  we  can  now 
all  judge  in  just  what  line  our  big- 
gest success  lies.  And  we  can  learn 
the  worthwhile  secret  of  knowing,  in 
one  quick  survey  of  their  features, 
physique,  gestures,  and  habit  of  con- 
versation, unerringly  the  character  of 
every  person  we  meet — of  looking 
into  people  and  through  them,  in- 
stead of  at  them. 

Thru  the  little  course  of  lessons 
in  "Reading  Character  at  Sight" 
now  being  distributed  by  Dr.  Black- 
ford, we  can  know,  the  minute  we 
lay  eyes  on  people,  how  to  make 
them  our  friends,  in  either  a  business  or  social 
way — how  to  talk  to  them,  how  to  influence  them 
to  the  best  advantage.  Thru  the  secrets  given  by 
Dr.  Blackford,  we  can  get  a  better  line  on  the  folks 
we  meet  than  the  friends  who  have  known  them 
for  years. 

Thousands  have  already  benefited  thru  the 
course.  Some  have  decidecl  thru  it  just  what  their 
life-work  really  is.  Others  have  saved  themselves 
from  business  disaster  and  unscrupulous  partners. 
Many  others  have  avoided  hiring  men  whom  they 
knew  at  a  glance  to  be  dishonest  and  unreliable. 
Many  salesmen  use  the  knowledge  they  have  gained 
to  judge  and  approach  their  prospects.  Executives 
use  it  to  deal  with  and  judge  their  employes.  Doc- 
tors use  it  in  dealing  with  their  patients.  Law- 
yers find  it  of  great  help  in  their  court  work  and 
m  their  actions  towards  clients.  Public  speakers 
employ  it  in  judging  their  audience,  and  in  debate. 

And  besides  its  great  practical  value  this  course 
in  "Reading  Character  at  Sight"  is  as  fascinat- 
ing as  a  game  to  use  in  your  social  life.  Written 
on  every  man,  woman,  and  child  are  signs,  as  clear 
and  distinct  as  tho  they  were  written  in  letters  a 
foot  high,  telling  their  character.  Mouth,  nose, 
chin,  eyes,  voice,  gestures,  carriage — each  tell  a 
story,  which  averaged  up,  give  a  complete  outline 
of  a  person's  character.  And  a  fascinating  pastime 
it  is  to  be  able  to  tell  a  person's  innermost  nature 
by  glancing  at  him. 

Entire   Course   on  Free  Examination 

This  ability  to  analyze  character  immediately 
and  without  error  can  easily  be  yours.  It  is  not 
a  gift.  There  is  no  trick  or  second  sight  about 
it.  It  is  not  a  supernatural  mysterious  power.  It 
is  merely  the  immutable  rules  of  science,  prac- 
tically applied.  You  can  do  it  as  infallibly  as 
Dr.  Blackford.  This  new  course  in  "Reading 
Character  at  Sight"  in  seven  simple  and  fascinat- 
ing lessons  will  be  sent  to  you  without  cost,  for 
examination.  You  can  judge  for  yourself  just 
what  the  course  will  mean  to  you  before  you 
decide  whether  or  not  you  want  it,  return  it  and 
forget  the  matter.  Otherwise  mail  its  reasonable 
cost  of  $5.  The  coupon  printed  below  will  bring 
you  -the  entire  course  for  free  examination  with- 
out obligation.     Use  it. 

Free   Examination  Coupon 

INDEPENDENT  CORPORATION 

Dept.   B11012,   119  West  40th  Street, 
New  York  City 
Publishers   of   The   Independent  Weekly 
Please    send    me    Dr.    Blackford's    Course  of 
seven  lessons  called  "Reading  Character  at  Sight." 
I  will  either  remail  the  course  to  you  within  five 
days  after  its  receipt  or  send  you  $5  in  full  pay- 
ment of  the  course. 


Name  . 
Address 


El.  Exp.  12-19 
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LEARN  WIRING 

Earn  $30.00  to  $60.00  a  Week 

This  Latest  Edition  of 


POCKET  SIZE 
LEATHER  COVER 


"STANDARD  WIRING 

Will  Make  You  An  Expert  Wireman 

GENERATORS— How  to  install  them,  care  for  them 
and  operate  them;  all  their  troubles  and  how  to  pre- 
vent and  cure  them ;  all  diagrams  showing  connections 
for  compound,  series  and  shunt  wound  machines.  How 
to  operate  them  in  parallel  or  in  series.  How  to 
protect  them  and  wire  them  in  accordance  with  the 
underwriters'  requirements. 

MOTORS — How  to  install  them,  how  to  protect  and 
operate  them.  The  required  amperes,  volts  or  horse 
power  when  any  two  factors  are  known.  How  to  take 
care  of  hot  boxes,  sparking  commutators  and  other 
troubles.  How  to  change  the  direction  of  rotation 
when  desired.  How  to  start  and  stop  any  kind  of  motor 
in  any  class  of  service.  All  diagrams  of  motor  wiring. 
How  to  find  the  proper  size  of  wire  for  any  motor  for 
direct  current  or  for  A.  C.  single,  two  or  three-phase. 
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OUTSIDE  WIRING— Pole  line  construction,  line 
wires,  service  wires,  roof  structures,  poles  and  their 
dimensions  and  weights,  and  how  to  erect  and  protect 
them  and  wires  they  carry.  Insulators,  guard  arms, 
guy  anchors.  Tree  wiring,  splicing,  service  and  en- 
trance wiring.  How  to  install  Lightning  arresters. 
Transformers  with  diagrams  and  instructions. 

INSIDE  WIRING— when  and  where  to  use  rubber 
covered,  slow  burning  and  weatherproof  wire.  How 
to  find  the  proper  size  of  wire  to  use  for  lamps,  motors 
or  heating  devices  for  any  current,  voltage  and  drop, 
either  by  formula  or  by  the  many  tables  that  are  given 
in  this  section  of  the  book.  How  to  wire  for  tv.o-wire 
or  three-wire  systems.  Direct  current,  two-phase  and 
three-phase  with  formulae  and  tables,  with  examples 
worked  out  for  each  system  and  in  a  simple  manner 
that  anyone  can  understand  and  use.  How  to  run 
wires  on  walls,  ceilings,  floors,  through  partitions  and 
walls  and  in  concealed  places,  damp  places  and  where 
dangerous  surroundings  exist.  When  and  where  to 
install  Switches,  Cut-outs  and  Circuit  Breakers  and  just 
how  to  do  it.  How  to  wire  for  high  and  low  voltage 
systems  and  the  precautions  to  be  taken.  The  proper 
way  to  install  Knife  and  Snap  Switches,  Cabinets  and 
Cut-out  Boxes,  Outlet,  Junction  and  Switch  Boxes, 
Panel  Boards,  Wooden  and  Metal  Raceways.  How  to 
install  complete  interior  conduit  jobs  either  for  rigid 
metal,  flexible  metal  or  flexible  non-metallic  conduit. 
Concealed  knob  and  tube  work  or  armored  cable.  How 
and  where  to  install  and  wire  electric  and  combination 


lighting  fixtures.  How  and  where  to  use  flexible  cord 
and  where  not  to  use  it.  How  to  install  arc  lamps  and 
gas  filled  lamps  and  the  fixtures  and  rules  required. 

LIGHT  AND  ILLUMINATION— What  is  meant  by 
proper  and  efficient  illumination,  the  latest  data  on 
Mazda  and  gas  filled  lamps  of  every  candle  power  and 
wattage.  Direct,  indirect  and  semi-indirect  illumina- 
tion and  where  each  should  be  used.  Illumination  re- 
quired for  various  classes  of  service  from  show  window 
lighting  to  public  halls  and  from  factories  to  small 
residences. 

TABLES — Fifty-two  tables  giving  every  dimension, 
carrying  capacity,  resistance,  weight  and  strength  of 
every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and 
other  data  on  conduits,  fuses,  insulators,  lamps,  sockets, 
motor  efficiencies,  current  per  horse  power  of  motors. 

Electrical  units  and  their  equivalents.  Proper  size  of 
wire  for  all  classes  of  power,  light  and  heating  installa- 
tions. The  proper  symbols  to  use  to  indicate  on  plans 
just  what  is  wanted  from  a  motor  to  a  small  snap 
switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of 
the  leading  manufacturers  of  officially  approved  wires 
and  wiring  devices.  Engines,  generators,  motors, 
appliances,  fixtures,  and  all  supplies  necessary  for  any 
complete  installation  from  a  Central  Station  to  a  small 
cottage. 


The  most  complete  and  accurate  Book  on  Wiring  and  Construction  published 
350  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.50 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

H.  C.  CUSHING,  Jr.,  8  West  40th  St.,  New  York 

Every  Electrical  Inspector  in  the  United  States  will  approve  your  work 
if  done  in  accordance  with  the  simple  rules  given  in  "Standard  Wiring" 
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ELECTRICAL  EXPERIMENTER 


Dr.  Charles  P.  Steinmetz, 

Chief  Consulting  Engineer 
of  the  General  Electric 
Company,  has  said  that, 
"The  world  needs  men  who 
know  something  of  elec- 
tricity, of  the  operations 
and  control  of  electrical 
power.  It  needs  men  more 
every  year,  its  very  exist- 
ence depends  on  the  elec- 
trician."— Electrical  Exper- 
imenter, June,  1919. 


What  a  Knowledge  of  Electricity 
Would  Mean  to  YOU 

A  real  job  with  a  man's  size  salary — that's  what  it  would  mean.  It's  easy  to  get  it  if  you  know 
electricity.  Electricity  is  the  biggest  force  in  the  world  today.  It's  one  of  the  best  paying  fields 
a  man  can  get  into.  Just  see  what  the  great  Steinmetz  says  about  electricity — "the  very  existence  of  the  world  depends 
on  the  electrician."  That's  the  kind  of  business  to  be  in  for  real  money  making.  Get  into  it  as  quick  as  you  can — 
train  yourself  at  home — in  your  spare  time. 

The  Cyclopedia  of 

Applied  Electricity 

The  world's  greatest  electrical  books  will  fit  you  to  hold  the 
biggest  kind  of  a  job.    They  were  written  by  the  engineers 

and  experts  that  helped  to  make  electricity  what  it  is  today.  These  men 
know  what  you  need.  They  give  you  50  year's  of  electrical  experience 
at  your  finger  tips.  Plain,  everyday  language  and  thousands  of  pictures 
make  everything  as  simple  as  A  B  C.  Glance  over  the  partial  list  of 
what  the  books  contain  and  see  our  offer  that  gives  them  to  you  a 
whole  week  free.    Mail  the  coupon  today. 

Reduced  Price —Year  to  Pay 

The  regular  price  of  this  great  library  is  $5.00  a  volume — $40.00  for  the  set  of  8 
volumes.  For  a  limited  time  though  you  can  have  the  whole  set  for  $24.80  and  take  a  year 
to  pay  for  them.  This  is  less  than  one  cent  a  day  for  each  volume.  Entire  set  sent  for 
FREE  examination — no  money  in  advance — return  the  books  at  our  expense  if  you  don't 
like  them.  Mail  the  Coupon  Now.  Don't  be  satisfied  with  an  ordinary  job 
when  a  big  one  is  open  to  you. 
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Great,  Big 
VOLUMES 

3800  Pages-2600  Pictures 
Clearly  Covering 

Elements  of  Electricity;  Electrical  Measurements; 
Electric  Wiring  and  Lighting;  Underwriter's  Elec- 
trical Requirements;  Theory,  Calculation,  Designs 
and  Construction  of  Direct  Current  Generators 
and  Motors;  Types  of  Generators  and  Motors;  Man- 
agement of  Electrical  Machinery;  Electric  Lighting; 
Alternating  Current  Machinery;  Power  Transmis- 
sion; Electric  Railways;  Power  Stations;  Switch- 
boards and  Switching;  Storage  Batteries;  Applied 
Electro-Chemistry ;  Electric  Elevators;  Electric 
Welding  and  Heating;  Wireless  Telegraphy  and 
Telephony;    Land   and   Submarine  Telegraphy. 


AMERICAN 

Dept.  E-2S9 


TECHNICAL  SOCIETY 

CHICAGO,  ILL.,  U.  S.  A. 


Mail  this 
Coupon 


'  American 
Technical 
Society 
r>ept.  E-259 
Chicago,  III., 
0.  S.  A. 


'      Please  send  me  the 
Cyclopedia    of  Ap- 
plied   Electricity    for  7 
days'  examination,  shipping 
'£»,'    charges  collect.    If  I  decide 
,>  -    to  buy  I  will  send  $2.00  within 
7  days  and  balance  at  the  rate  of 
$2.00  a  month  until  $24.80  has  been 


\     w  Pai(i-    Then  you  will  send  me  a  re 

V  ceipt  showii 


Pt  showing  that  the  set  of  books 
and  a  Consulting  Membership  in  your 
Society  are  mine  and  fully  paid  for.    If  I 
want  to  get  along  without  the  books.  I  will 
return  them,  after  7  days,  at  your  expense. 


Name . 
Address. .  . 


Reference . 
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 
me  your  64-page  book. 


.(NAME) 


.(ADDRESS) 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.   Individual  instruction. 

Over  5,500  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

Special  Automobile  Ignition  Course 

We  have  just  installed  a  special  automobile  ignition  course  for  auto 
mechanics,  garage  men  and  owners.  The  course  covers  completely 
ignition,  starting,  lighting  and  other  electrical  equipment  in  connection 
with  automobiles,  motor  boats,  etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  (A-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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THE  submarine  proved  to  be  one 
of  the  most  effective  and  formid- 
able sea  devices  ever  conceived  dur- 
ing the  course  of  the  World  War, 
and  now  a  Yankee  genius,  Mr. 
George  Wall,  comes  forward  with  a  peace- 
time suggestion  for  utilizing  the  principle 


These  pontoons  could  be  submerged  to  any 
depth  while  seeking  the  wreck,  in  the  same 
manner  as  submarines  submerge,  i.  e.,  by 
admitting  water  into  the  submerging  tanks. 
When  it  is  desired  to  rise  to  the  surface, 
this  water  is  blown  out  4  of  the  ballast 
tanks  by  comprest  air. 


pass  cables  around  under  the  hull  of  the 
boat.  The  free  ends  of  these  cables  are 
caught  and  brought  up  to  the  surface 
where  they  are  fastened  to  the  lifting  der- 
ricks of  the  second  pontoon. 

Such  a  salvaging  outfit  possesses  many 
advantages  over  the  surface  type  of  craft, 


A  New  Scheme  for  Salvaging  Sunken  Vesse 
of  Gigantic  Submarines,  Which  Can 

of  the  submarine  to  raise  some  of  the 
thousands  of  ships  sunk  during  the  war. 

The  accompanying  illustration  shows  Mr. 
Wall's  suggestion  in  practise.  One  of 
the  basic  principles  underlying  this  new 
submerging-pontoon  salvaging  craft,  is  that 
of  the  great  buoyancy  produced  when  such 
a  large  air-tight  chamber  as  a  submarine 
is  filled  with  air  while  submerged.  The 
lifting  power  or  buoyancy  of  such  a  pon- 
toon of  the  size  of  a  submarine,  is  tre- 
mendous, especially  when  it  may  have  a 
length,  let  us  say,  of  from  500  to  600  feet. 


Is  Proposed  by  a  Yankee  Genius,  and  Compri 
be  Sunk  When    Desired  and  Their  Immense 

TWO  SUBMERSIBLE  PONTOONS  USED 

The  submarine-pontoon  of  which  two 
or  more  may  be  used  in  raising  an  ordi- 
nary size  vessel,  are  not  tied  together 
mechanically,  but  may  be  anchored  to  each 
other  when  desired,  by  means  of  steel 
girders.  A  number  of  powerful,  motor- 
operated  derricks  are  placed  along  the 
decks  of  the  salvaging  pontoons,  and  from 
these  a  series  of  steel  cables  depend  down- 
ward. At  the  start  of  the  salvaging  opera- 
tion on  the  wreck,  divers  are  employed  to 


Copyright,  1919.  by  E.  p.  Co. 
sing  Salvaging  Craft  Constructed  in  the  Form 
Buoyancy  Utilized  in  Lifting  the  Wreck. 

which  cannot  submerge,  and  under  many 
salvaging  conditions  it  is  often  impractic- 
able to  lower  a  diver  down  to  the  scene 
of  the  wreck,  owing  to  the  long  lengths 
of  air-hose,  hoisting  cables,  etc.,  which 
have  to  be  used.  With  the  present  in- 
vention, it  is  possible  whenever  neces- 
sary, to  submerge  the  pontoons  and  keep 
them  submerged  the  same  as  any  ordinary 
submarine,  for  several  hours.  These  pon- 
toons may  be  fitted  with  powerful  electric 
{Continued  on  page  809) 
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All  During  the  World  War  There  Were  Hundreds  of  New-  Inventions  Developed  and  Applied.    One  of  These  Was  the  "Hanson"  Electrified 
A.C.  Cable,  Buried   in  the  Mined  Regions  Where  Our  Ships  Had  to  Travel.     By  a  Suitable  Listening  Device  Aboard  the  Ship  the  Navi- 
gator is  Enabled  Instantly  to  Ascertain  Whether  or  Not  He  is  Out  of  the  Proper  Course.    A  Great  Stunt  for  Foggy  Weather. 


THE  marvelous  "fog  tamer"  invented 
by  Earl  S.  Hanson,  a  young  Los  An- 
geles scientist,  is  to  be  thoroly  tested 
by  the  Navy  Department,  it  is  said. 
The  Hanson  invention  marks  an  im- 
portant step  to  make  practical  what  has 
been  called  the  greatest  development  in  ma- 
rine travel  since  the  discovery  of  the  steam 
turbine. 

Mr.  Hanson's  device  makes  it  possible 
for  steamships  to  navigate  any  channel 
with  perfect  safety,  no  matter  how  winding 
or  treacherous,  thru  the  heaviest  ocean 
fogs  or  under  the  most  adverse  weather 
conditions.  It  will  prevent  the  tying  up  of 
shipping  outside  of  harbors  while  vessels 
wait  for  the  weather  to  clear  so  that  they 
can  navigate  the  channel.  Steamship  ser- 
vice between  New  York,  Liverpool,  Brest, 
Southampton,  Cherbourg  and  other  channel 
ports  will  be  as  regular  as  railroad  passen- 
ger trains  arriving  in  the  giant  terminals  of 
New  York. 

Tests  will  be  made  at  once  at  the  naval 
base  at  New  London  and  later  a  greater 
test  with  some  of  the  biggest  liners  of  the 
world,  such  as  the  Leviathan,  will  be  made 


in  Ambrose  Channel,  New  York  harbor. 
Material  has  been  shipt  to  New  London  for 
the  first  test  and  men  have  already  been 
detailed  for  this  work.  As  soon  as  the 
official  tests  prove  satisfactory  all  the  great 
ports  of  the  United  States  will  be  equipt 
by  the  navy  with  the  device  to  defy  fog, 
hail,  rain,  snow  and  sleet. 

By  the  use  of  the  new  invention  in  con- 
nection with  the  radio  compass  which  the 
navy  has  now  perfected,  all  danger  or  de- 
lay in  ocean  travel  due  to  weather  is  ab- 
solutely eliminated. 

The  radio  compass  brings  all  shipping  in 
sight  of  land  and  the  new  device,  like  a 
friendly  hand,  reaches  out  and  takes  the 
biggest  of  ships  thru  the  most  tortuous 
channels  safely  and  quickly  to  its  pier. 

The  new  device  is  sifnplicity  itself.  A 
cable  is  laid  in  the  center  of  the  ship  chan- 
nel. Thru  it  is  sent  an  electric  current  of 
low  frequency  which  thru  the  listening  de- 
vices on  board  ship  gives  off  a  sound  of 
certain  pitch  that  cannot  be  mistaken  for 
any  other  sound.  The  ship  hugs  the  cable 
from  harbor  line  to  the  dock.  On  the 
bridge  and  in  the  captain's  cabin  listening 


devices  like  telephone  receivers  are  placed 
and  attached  by  wires  to  the  hull  of  the 
ship.  The  ship  follows  the  course  of  the 
cable.  Any  variation  away  from  the  cable 
is  indicated  by  visible  indicators  (sensitive 
galvanometers  connected  in  the  receiving 
coil  circuits),  which  show  in  feet  the  dis- 
tance away  from  the  cable,  and  the  ship  is 
then  put  back  over  the  cable  by  the  steer- 
ing rudder  in  the  usual  way.  By  the  ear 
receivers  the  indicator  may  be  confirmed 
at  all  times. 

Vessels  going  into  port  will  use  one 
cable ;  those  coming  out  another.  The 
sound  on  each  is  different  and  there  can 
be  no  confusion  and  therefore  no  collision. 

Along  the  cable,  at  mile  intervals,  a  sec- 
tion is  sheathed  with  lead.  Thru  this  no 
sound  can  come  and  therefore  the  man  on 
listening  duty  can  tell  instantly  how  far  the 
ship  has  progrest,  and  by  the  cable  chart  in 
front  of  him,  can  tell  where  the  cable  turns 
and  where  the  ship  must  be  steered  to  fol- 
low the  curve  of  the  cable  and  the  center 
of  the  channel.    The  new  device,  according 

(Continued  on  page  831) 
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IRELESS  telegraphy  is  new ; 

ireless  communication  is  as 
old  as  Biblical  limes."  With  this 
rite  statement  the  National 
Geographic  Society  quotes 
from  a  communication  by  John  A.  King- 
man, who  sets  forth  the  interesting  theory 
that  the  island  of  Capri  was  an  imperial 
wireless  station  of  ancient  Rome. 

"We  know  that  the  ancients  signaled  in 
various  ways  and  over  long  distances,"  he 
says.  "They  signaled  by  beacon  fires,  by 
beacon  smoke,  by  pigeons,  by  flags,  and  by 
shouting  from  one  sentinel  to  another. 

"Lighthouses  are  as  old  as  the  earliest 
chapters  of  the  Bible.  Beacon  fires  and 
beacon  smoke  were  commonly  used  by  the 
early  Greeks,  and  there  was  no  reason  why 
the  more  practical  Roman  should  not  have 
employed  inproved  methods,  such  as  hclio- 
graphing. 

HOW  ROMANS  USED  GREAT  MIRRORS. 

"We  do  know  that  at  the  siege  of  Syra- 
cuse by  Marcellus  mirrors  were  employed 


"Signaling  was  certainly  a  common  mili- 
tary practise  among  the  ancients,  and  an- 
cient writers,  such  as  Virgil,  Aeschylus,  and 
Herodotus,  frequently  alluded  to  it. 

"An  interesting  case  of  long-distance 
signaling  by  relaying  is  mentioned  by  He- 
rodotus, in  which  it  appears  that  certain 
tidings  were  sent  to  Xerxes  in  Asia  by 
means  of  a  line  of  beacon  fires  arranged 
thru  the  Greek  islands. 

"The  ancients  went  further  than  simply 
announcing  some  prearranged  message ; 
they  had  codes  and  sent  long  messages. 
The  Greeks  signaled  on  one  occasion  100 
miles  at  one  jump.  This  was  from  Mt. 
Chigri,  1,698  feet,  to  Mt.  Athos,  6,500  feet. 

"Gallup's  Hand  Book  of  Military  Signal- 
ing states  that  'under  favorable  conditions 
the  distance  to  which  messages  may  be 
sent  and  received  is  only  limited  by  the 
curvature  of  the  earth' ;  also,  that  'square 
mirrors  are  better  than  round  ones  only  be- 
cause they  contain  about  one-quarter  more 
reflecting   surface   for   the   same  packing 


Rome  directed  most  successfully  the  affairs 
of  the  vast  empire.  He  even  foiled  the 
conspiracy  of  his  trusted  minister,  Sejanus 
who  was  supposed  to  have  general  charge 
of  affairs  after  Tiberius  retired  to  the 
island. 

"Tho  Tiberius  went  to  Capri,  an  old 
man,  he  was  the  actual  rulers— emperor,  in 
fact — and  his  heavy  hand  was  felt  all  over 
the  empire  until  the  very  end.  With  regu- 
lar news  bulletins  and  reports,  received 
daily  if  need  be,  containing  confidential  in- 
formation, he  would  be  able  to  issue  in- 
structions and  manage  affairs  as  thoroly  as 
if  he  were  in  Rome. 

"Possibly  the  Publico  acta  (Senate  Jour- 
nal) and  the  Diurna  acta  (authorized 
news)  were  sent  to  Capri  by  signal  instead 
of  by  messenger.  We  can  conceive  that 
such  a  system,  organized  most  likely  under 
Augustus,  must  have  operated  very  smooth- 
ly after  some  years  of  experience  and  prac- 
tise. I  hazard  the  theory  of  mirrors  be- 
cause of  its  simplicity  and  convincing  char- 


There  Is  Nothing  New  Under  the  Sun,  Not  Even  "Wireless."  It  Now  Appears  That  the  Ancient  Romans  Already  Had  a  System  of 
Sending  Messages  Over  Several  Hundred  Miles  Merely  By  the  Use  of  Mirrors, — a  Sort  of  Heliograph.  This  Illustration  Shows  How 
It  Was  Possible  to  Telegraph  from  Rome  (The  Palatine  Hill)  to  Capri,  a  Total  Distance  of  145  Miles.  Our  Illustration  Shows  How 
the  Flashing  of  Signals  Was  Accomplisht  During  the  Day  Time.   At  Night,  Fires  in  Front  of  the  Mirrors  No  Doubt  Were  Used. 


by  Archimedes ;  and  tho  we  may  doubt  the 
burning  of  vessels  from  shore  by  mirrors, 
as  stated  on  that  occasion,  we  can  appre- 
ciate the  blinding  effect  of  many  mirrors 
on  the  eyes  of  the  navigators  of  the  attack- 
ing vessels.  That  is  what  probably  hap- 
pened during  that  conflict.  At  any  rate,  it 
shows  that  the  great  Archimedes,  at  least, 
had  found  some  use  for  mirrors  other  than 
the  usual  one. 

"In  Imperial  times  the  Romans  had  mir- 
rors large  enough  to  reflect  the  entire  per- 
son ;  they  even  had  mirrors  of  glass  backed 
with  tin  instead  of  quicksilver. 


space.'  Round  mirrors  are  used  now.  Mir- 
ror signals  have  been  seen  with  the  unas- 
sisted eye  at  distances  of  160  miles.  While 
this  is,  perhaps,  a  record,  and  tho  there  is 
no  statement  as  to  the  size  of  the  mirror, 
it  probably  did  not  exceed  twelve  inches 
square. 

"The  reasonableness  of  the  Capri  'wire- 
less' station  theory  tempts  one  to  specu- 
late as  to  how  much  signaling  was  done 
and  how  it  was  done.  It  will  be  remem- 
bered that  Tiberius,  the  unpopular  succes- 
sor of  Augustus,  spent  eleven  years  of  his 
reign   on   Capri,   and   without   coming  to 


acter.  Signaling  by  beacon  seems  too 
primitive  for  the  wonderful  civilization  of 
the  empire.  Of  course,  at  night-time  bea- 
con fires  would  have  to  be  employed ;  mir- 
ror signaling  was  a  fair-weather  method. 

"The  distance  in  an  air  line  between 
Rome  and  Capri  is  130  miles — too  long  for 
direct  signaling;  but  if  we  look  along  the 
coast  of  the  Tyrrhenian  Sea  we  find  numer- 
ous mountains  affording  points  where  the 
signals  could  be  relayed.  The  frequency  of 
the  relaying  would  depend  on  the  condi- 
tions. The  highest  point  on  Capri  is  Monte 
{Continued  on  page  832) 
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R.  EDISON  having  kindly  consented  to  speak  to 
the  readers  of  the  Electrical  Experimenter,  an 
interview  with  the  illustrious  inventor  had  been 
arranged  for  during  the  latter  part  of  October  of 
this  year. 


This  interview,  by  the  way,  has  some 
history  attached  to  it.  During  the  early 
part  of  1917  a  similar  appointment  had 
been  made  to  interview  Mr.  Edison  on 
the  same  subject.  But  just  then  the  great 
war  broke  out  and  Mr.  Edison,  who,  as  is 
well  known,  was  immediately  appointed 
the  head  of  the  Naval  Consulting  Board, 
broke  off  all  engagements,  devoting  him- 
self day  and  night  to  the  welfare  of  his 
country.  For  this  reason  the  interview 
only  took  place  a  few  weeks  ago. 

I  ARRIVE  AT  MR.  EDISON'S  LABORATORY. 


I  arrived  at  West  Orange  on  a  crisp 
October  morning  and  was  soon  in  the  little 
gate  house  which  protects  Mr.  Edison 
from  a  curious  public.  Plain  and  modest 
as  it  is,  the  little  red  house  has  past  thru 
its  gates  hundreds  and  thousands  of  the 
world's  most  famous  men  and  dignitaries.. 
Few  such  modest  little  houses,  if  any,  have 
held  under  their  roofs  such  an  array  of 
famous  people  who  have  come  to  pay  horn-  I 
age  to  one  of  the  greatest  inventors  the 
world  has  ever  known. 

In  this  little  gate  house  is  located  the  famous  time  clock  on 
which  Mr.  Edison  rings  in  his  time  and  rings  out  every  day  of 


THIS  is  the  first  interview  which 
Mr.  Edison  has  given  out  for 
some  years  past. 
Mr.  Edison,  who,  as  is  well 
known,  was  elected  Chairman  of 
the  Navy  Consulting  Board  at  the 
outbreak  of  the  world  war,  was 
taken  up  with  important  duties, 
refusing  to  see  all  visitors.  Even 
several  years  before  this,  no  gen- 
eral interviews  were  given  out. 
In  this  story  are  covered  many 
points  of  interest  not  only  to  all 
experimenters  and  the  man  inter- 
ested  in  science,  but  to  the  world 
at  large.  Much  that  is  new  has 
been  presented  here,  and  it  will  be 
noted  with  satisfaction  by  all  that 
at  the  age  of  seventy-three,  Mr. 
Edison's  mind  is  as  keen  and  clear 
as  ever.  We  are  certain  our  read- 
ers will  appreciate  this  important 
article.  Nearly  all  of  the  photo- 
graphs and  illustrations  appearing 
in  this  story  have  never  been 
publisht. 


the  year,  many  holidays  included.  An  inspection  of  his  week's 
time  card  revealed  that  Mr.  Edison  had  invariably  been  at  the 
laboratory  before  8  o'clock  in  the  morning  and  had  worked  as 
many  as  eighteen  hours  for  three  days  at  a  stretch.  Only  once 
did  he  have  a  twelve-hour  day.    Right  then 

 ' 1 ' ' 1 1 ""I     and  there  I  wondered  how  Mr.  Edison  felt 

about  the  now  so  popular  eight  or  six- 
hour  day,  and  I  meant  to  ask  him  about  it, 
but  we  became  so  engrossed  in  other  more 
important  questions  which  are  moving  the 
world,  that  altho  we  touched  upon  this  sub- 
ject, the  eight-hour  day  question  was  never 
broached  by  me. 

After   passing  thru  the  gate  house,  I 
made   my  way  to   Mr.   Edison's  library, 
where  I  was  welcomed  by  Mr.  W.  H. 
Meadowcroft,    his    trusted    and  capable 
friend  and  secretary.    While  waiting  for 
Mr.  Edison,  who  was  just  then  engaged 
with    some    chemical    experiments,  Mr. 
Meadowcroft  pointed  out  all  the  interest- 
ing objects  of  Mr.  Edison's  library.  This 
library  is  a  huge  affair  and,  besides  con- 
taining  electrical,   chemical   and  physical 
reference   works   printed    in   almost  any 
imaginable  language  with  English,  French 
and   German   predominating,   many  other 
|     curiosities  are  to  be  found  here.  There 
1     are  many  dozens  of  autographed  photo- 
graphs of  famous  men  hanging  about  the 
walls,  as  are  famous  historic  photographs  portraying  this  or  that 
view  of  an  important  phase  of  Mr.  Edison's  great  discoveries, 
such  as  the  electrical  traction,  the  electric  light,  the  phonograph, 


The  Only  Authentic  Photograph  of  Mr.  Edison's  Hands  Ever  Taken  Publisht  Here  for  the  First  Time.  The 
Spots  on  the  Hands  Are  Chemical  Stains  Which  Could  Not  Be  Washt  off  at  the  Time  the  Picture  Was  Taken.  , 
IF  THE  WORLD  WERE  CALLED  UPON  TO  MAKE  AN  INVENTORY  OF  WHAT  MR.  EDISON'S  HANDS 
ACTUALLY  WROUGHT  IN  EN  RICHI NG  THIS  PLAN  ET,  THERE  WOULD  NOT  BE  GOLD  ENOUGH  TO 

PAY  HIM. 
Cops-right  by  E.  P.  Co.,  1919.  All  rights  reserved. 
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The  Illustration  at  the  Left  Shows  a  Photographic  Reproduction  F 
Now  Historic  Proof  of  the  Invention  of  the  Phonograph.  It  Shows  the 
Making  Some  Experiments  Which  Had  Nothing  To  Do  with  the  Phon 
in  His  Own  Mind,  for  at  the  Top  of  the  Page  He  Wrote  "Speaking  T 
of  the  Page,  Which  Reads  as  Follows: 

"Just  Tried  Experiment  with  a  Diaphragm  Having  an  Embos 
Speaking  Vibrations  Are  Indented  Nicely  and  There  Is  No  Doubt  I  S 
Time  the  Human  Voice  Perfectly." 

Note  Also  the  Two  Witnesses'  Names  Under  the  Date,  at  Top  of  P 
Handwriting.  It  Is  From  One  of  His  Memorandum  Books  and  Is  D 
to  Record  Even  Trivial  Experiments,  Also  His  Characteristic  "N.  G. 

of  Thirty-Six  Years 

the  moving'  picture  and  many  others.  A  huge  white  marble  statue 
immediately  catches  the  eye.  Mr.  Edison  brought  this  from  Paris 
at  the  time  of  -the  World's  Exhibition  in  1889,  it  having  caught  his 
fancy.  The  marble  figure  represents  a  boy  seated  upon  a  broken 
gas  lantern,  holding  aloft  triumphantly  an  electric  light.  Another 
object  of  recent  dating  is  a  solid  cubic  foot  of  copper  weighing 
several  hundred  pounds  mounted  upon  a  mahogany  pedestal.  This 
solid  piece  of  copper,  made  by  Tiffany  and  suitably  engraved,  was 
presented  to  Mr.  Edison  by  the  copper  interests  of  this  country 
as  a  tribute  to  the  great  inventor.  This  symbolic  gift  can  be 
better  understood  when  it  is  realized  that  fully  50  percent  of 
most  of  this  copper  is  used  for  lighting  purposes,  which  art  was 
founded  by  Mr.  Edison. 

In  this  library  I  also  inspected  the  famous  "bed"  upon  which 
Mr.  Edison  catches  a  little  sleep  when  he  is  engaged  in  day  and 
night  work  at  the  laboratory.  This  cot  is  a  very  prosaic  affair, 
and  is  located  in  the  corner  of  the  library  amidst  books  and  other 
curios.  It  is  a  bed  in  name  only,  for  it  is  comprised  of  nothing 
but  a  mattress,  pillow  and  a  blanket. 

On  one  of  the  walls,  we  also  find  a  complete  history  of  Mr. 
Edison's  Alkaline  Storage  Battery,  exhibited  on  a  large  wall 
board.  This  is  graphically  shown  by  displaying  every  part,  chem- 
icals included,  that  go  into  the  making  of  this  famous  non-lead 
battery.  The  thing  that  most  interested  me  in  Mr.  Edison's 
library,  however,  were  his  notes,  and  right  here  we  find  one  of 
the  pregnant  reasons  for  Mr.  Edison's  great  success. 

MR.  EDISON'S  LABORATORY  NOTES. 

As  is  well  known,  few  inventors  have  made  their  inventions 
pay.    They  are  usually  "inventors" — and  that*  is  all.    Mr.  Edison, 


rom  One  of  Mr.  Edison's  Note  Books.    It  Is  Nothing  Less  Than  the 
Conception  of  the  Idea  Plainly.    On  July  18,  1871,  Mr.  Edison  Was 
ograph.   As  a  Matter  of  Fact  It  Seemed  To  Be  More  or  Less  Nebulous 
elegraph."  The  Part  of  Interest  to  History  Is  Found  in  the  Foot  Note 

sing  Point  and  Held  Against  Paraffine  Paper  Moving  Rapidly.  The 
hall  Be  Able  to  Start  Up  and  Reproduce  Automatically  at  Any  Future 

2ge.  The  Other  Page  Shows  a  More  Recent  Sample  of  Mr.  Edison's 
ated  December  6,  1907.  Note  How  Much  Attention  Mr.  Edison  Pays 
"  In  Two  Places.  The  Changed  Handwriting  After  an  Elapsed  Time 
Is  of  Great  Interest. 

on  the  other  hand,  aside  from  being  an  inventor,  is  also  an  excel- 
lent business  man.  Mr.  Edison  is  systematic  and  knows  the  value 
of  notes.  '  He  won  many  a  patent  suit  on  account  of  his  notes 
written  dozens  of  years  ago.  Early  in  his  career  it  was  brought 
home  to  him  that  when  you  have  an  idea,  a  record  should  be 
made  at  once!  This  was  so  engrained  into  his  system  that  it  is 
almost  an  impossibility  for  him  to  make  even  the  most  trivial 
experiment  without  making  a  careful  record  of  it.  Mr.  Edison 
writes  his  notes  in  pencil,  and  at  the  end  of  the  day  the  notes 
are  carefully  put  away.  Each  month  these  notes  are  bound  into 
a  book,  where  they  are  kept  for  further  reference.  The  office 
staff  card-indexes  his  experiments  and  cross-indexes  them,  so 
at  any  time  Mr.  Edison  can  readily  find  any  one  experiment  he 
made  during  the  month,  or,  for  that  matter,  any  experiment  that 
he  made  25  years  ago,  if  necessary.  The  notes  are  invariably 
made  on  yellow  paper  on  ordinary  scratch  pads,  the  pages  measur- 
ing about  four  by  six  inches.  Being  systematic,  Mr.  Edison  always 
uses  the  same  size  pad  year  after  year,  and  it  is  therefore  re- 
freshing to  see  the  same  sized  sheets,  and  the  same  kind  of  paper 
made  into  bound  volumes.  While  I  was  still  inspecting  some 
of  these  note  books,  many  of  which  contain  priceless  data,  Mr. 
Meadowcroft  was  informed  by  telephone  that  Mr.  Edison  was 
ready  to  receive  me. 

We  walked  across  an  open  space  separating  the  library  from 
the  chemical  laboratory,  and  Mr.  Meadowcroft  explained  that 
the  building  in  which  Mr.  Edison  was  working  that  day  was 
known  as  the  chemical  laboratory.  Mr.  Edison,  however,  does 
not  work  in  the  same  laboratory  all  of  the  time,  but  for  the  past 
(Continued  on  page  802) 
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THIS  cam- 
e  r  a  is 
known  as 
Nova 
graph. 
and  is  an  ultra- 
speed  camera 
According  to  its 
linventor,  Mr. 
Charles  Watson, 
it  is  the  result  of 
years  of  hard 
study  and  costly 
research  work, 
together  with  in- 
tense concentra- 
tion and  experi- 
ment. The  cam- 
era is  "cranked" 
the  same  as  any 
ordinary  motion 
picture  camera, 
i.e.,  by  hand,  and 
exposes  the  film 
to  the  subject  at 
the  rate  of  160 
exposures  per 
second,  as  com- 
pared with  the 
usual  sixteen  ex-, 
posures  of  tl 
ordinary  motion 
picture  camera 
taken  in  ttit  same 
interval  of  time. 

Ejecting  the 
film  atMhe  nor- 
mal speed,  six- 
teen pictures  per 
second,  the  audi- 
ence views  \he 
screened  pictut 
slowed  down  to\ 
one-tenth  the 
usual  rate,  thus 
affording  a  per- 
fect eye  analysis 
of  every  motion 
of  the  subject. 
One  hundred  and 
sixty  exposures 
per  second  does 
not  mean  that 
this  is  the  maxi- 
mum speed  at 
which  this  cam- 
era can  be  oper- 
ated. At  any 
time  the  expo- 
sures, if  need  be, 
may  be  speeded 
up  to  200  per  sec- 
ond, or  even  300, 
if  necessary.  In 
this  case,  how- 
ever, the  projec- 
tion would  be 
unduly  slow,  and 
^quite  unneces- 
sary for  making 
the  essential 
analysis  of  ordi- 
nary m  o  t  i  9  n  . 
Needless  to  say, 
this  camera  is  of 
enormous  value, 
and  its  value  lies 
particularly,  per- 
haps, in  its  effi- 
ciency in  scien- 
tific work.  By 
means  of  the 
Novagraph,  won- 
d  e  r  f  u  1  photo- 
graphs of  surgi- 


cal operations  have  been  taken,  and  the  dex- 
terous manipulation  ot  instruments  is  made 
so  clear  that  even  an  amateur  is  prompted 
to  attempt  the  skilled  operator's  work 
The  Novagraph  recently  played  an  impor 
taut  part  in  taking  photographs  of  heart 
actions  and  medical  subjects,  at  which  time 
Dr  Samuel  W  Lambert,  late  Dean  of  the 
College  of  Physicians  and  Surgeons,  Co- 
lumbia University,  exprest  his  highest  ac 
proval  of  the  wonderful  work  of  this 
chine  and  immediately  recognized  th/^ op 
portunity  of  the  "slow"  motion  ^picture 
camera  in  medicine  and  surgery/'  At  the 
Convention  of  Physicians  and y^iirgeons  in 
June  at  Atlantic  City,  memjrers  from  all 
over  the  world  were  tremendously  imprest 
with  the  above-mention/u  motion  picture. 
So  much  so,  that  Dr.  Ml  C.  McBride  stated 
that  never  before  hara  the  members  of  the 
audience  broken  c/it  into  such  spontaneous 
and  tremendou/^ipplause. 

Photograph*  were  taken  of  the  heart  and 
'lungs,  in  which  case  the  movement  of  the 
oricles  ajfu  ventricles  of  the  heart  were 
brougbr  out  so  clearly  that  it  seemed  as  tho 
the  b*eart  were  being  moulded  into  its  van- 
ou/forms.  Every  little  spasmodic  contrac- 
fon  was  instantly  noticeable,  and  the  analy- 
sis of  its  motion  rendered  complete  to  the 


The  Advent  of  the  "Slow  Movie",  as 
It  is  Called,  Has  Clarified  for  Us 
Many  Hitherto  Foggy  Scientific 
Facts.  Did  You  Know  That  It  is 
Possible  for  a  Running  Horse  to  Get 
All  Four  Feet  Off  the  Ground  Sim- 
ultaneously? How  Does  the  Heart 
Look  While  Beating?  Is  a  Man  or  a 
Woman  the  Most  Graceful  Swimmer? 
All  the  Views  at  Right  Were  Taken 
by  the  "Novagraph"  Camera  Between 
Two  Successive  Exposures  of  the  Or- 
dinary Movie  Film  Shown  at  Left. 
The  Slow  Movie  Camera  Catches  De- 
tails Which  the  Regular  Movie  Never 
Shows. 


finesf\cletail.  Twenty-pound  bulldogs  were 
used  irV  conducting  these  experiments,  and 
as  daylight  was  not  powerful  enough  to 
enable  the\camera  to  attain  its  best  results, 
7,200,000  ca\dle-power  Sunlight  arcs  of  the 
new<  Sperry  aesign  were  used. 

Five  hundreH  feet  of  film  are  run  thru 
this  camera  in  ^orty-nine  seconds  !  Ordi- 
nary film  traveling  thru  the  camera  at  this 
rate  would  instantl\  burn  up.  Hence  spe- 
cially treated  film  miAi  be  used. 

In  the  taking  of  sloV  motion  pictures  it 
is  the  general  rule  of  the  director  to  have 
two  cameras  placed  tside  side,  the  Nova- 
graph  and  ordinary  comrWrcial  camera, 
both  cameras  trained  upon  rfae  same  sub- 
ject ;  the  film  is  then  "shot"  \t  the  same 
time.  The  positives  of  these  filnks  are  then 
cemented  end  on  end.  Immediately  on 
projection  of  the  film  taken  by  tfre  ordi- 
nary camera,  a  small  sub-title  telling  af  the 
appearance  of  the  same  picture,  but  taken 
at  the  ultra-rapid  speed,  introduces  fbe 
Novagraph  detailed  analysis  picture  on  the 
screen. 

In  one  case  a  famous  billiard  artist  had 
photos  taken  of  some  very  fancy  and-  diffi- 
cult shots — one  in  particular  being  a  billiard 
ball  leaping  from  the  table  into  a  wicker 
basket.  When  this  photogr.aph  was  taken 
with  the  ordinary  camera  the  ball  ap- 
peared in  one  frame  only.  With  the  Nova- 
graph, however,  which  was  taking  pictures 
of  the  play  at  the  same  time,  there  were 
twelve  such  exposures,  depicting  the  actual 
flight  of  the  billiard  ball  into  the  wicker 
basket,  proving  that  the  Novagraph  re- 
corded twelve  extremely  rapid  exposures 


to  one  of  the 
dinary  caj 
Very  inter^tyig 
picture?/  w/re 
made  at  the  ex- 
tent jff\  detenor- 
ati/fi  of  steel, 
id  on  photo- 
graphing pictures 
when  a  test  was 
being  made  of  its 
tensile  strength 
one  could  clearly 
see  the  breaking 
and  rending  of 
these  steel  rods 
Photographs  of 
high  explosives 
being  used  to 
blast  rock  were 
so  distinct,  and 
the  analysis  of 
the  cringing 
movement  and 
the  shredding 
apart  of  these 
rocks  were  so 
clear  as  to  make 
the  ordinary  lay- 
man express  the 
greatest  surprise 
that  a  blasted 
rock  would  cause 
such  an  intensely 
interesting  scene. 

A  very  pecu- 
liar phenomena 
happened  recent- 
ly in  New  Jer- 
sey. The  high- 
speed camera  ex- 
perts were  to 
take  some  interi- 
or photographs. 
When  it  came  to 
the  developing  of 
these  films  it. was 
found  that  the 
ordinary  camera, 
which  we  said 
before  always 
accompanies'  the 
Novagraph  cam- 
era in  the  taking 
of  such  pictures, 
produced  a  most 
perfect  film.  In 
the  high-speed 
camera,  however, 
such  was  not  the 
case.  Ev  e  r  y 
third  film  was 
absolute  blank. 
On  inquiring  into 
the  cause,  it  was 
found  that  alter- 
nating current 
had  been  used 
for  the  illumina- 
tion,  and  this 
camera  had  ac- 
tually photo- 
jraphed  the  al- 
rnations  of  the 
current. 

do  not  or- 
dinarily perceive 
any  alternations 
or  pulsion  in 
such  a  current 
which  woul\  \>e 
at  once  inc 
by  a  distinct  flic 
( Continued  on 
page  796) 
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IT  is  a  far  cry  from  the  present-day 
theater,  with  its  thousands  of  electric 
lamps  which  can  be  flashed  on  and  off 
in  the  twinkling  of  an  eye,  back  to  the 
gas-lighted  theater  of  our  grand- 
father's time.  The  stage  electrician  of  the 
present  generation  is  king  of  all  he  sur- 
veys, and  a  king  he  truly  is,  for  he  can 
mar  or  make  any  theater  production.  Some 
of  the  interesting  things  which  are  actually 
being  done  on  the  stage  today  are  described 
in  the  following  article — electrical  and 
mechanical  and  stagecraft  tricks  which  the 
audience  never  sees. 

REVOLVING  AND  ELEVATING  STAGE 
FLOORS. 

In  order  to  expedite  the  change  of  scenes 
in  the  more  elaborate  theatrical  productions, 
especially   those   having   several  different 


Slow  Klectrfclt^MmBies 

setting.  Under  the  lower  platform,  which 
normally  is  level  with  the  basement  floor, 
there  is  placed  a  battery  of  hydraulic  ele- 
vators, which  operate  by  water  under  pres- 
sure. For  the  second  scene  shift,  scene  No. 
1  may  be  set  on  either  the  upper  or  lower 
platform,  and  the  second  scene  brought  to 
the  stage  level  in  a  few  seconds  by  the 
hydraulic  elevators.  That  is,  considering 
that  a  two-act  show  is  being  put  on.  With 
a  three-act  show  or  a  production  having 
several  acts  with  many  changes  of  scenes, 
then  at  the  start,  scene  No.  1  would  be  set 


The  revolving  stage  which  is  in  use  in 
one  of  the  largest  New  York  play-houses, 
which  is  necessary  as  this  circular  floor  is 
of  quite  a  large  diameter,  is  illustrated  in 
use  at  figure  2.  Two,  three,  or  even  four 
scenes  can  be  set  up  at  one  time  on  this 
revolving  stage.  Where  an  elaborate  mu- 
sical comedy  or  extravaganza  is  to  be  pro- 
duced with  anywhere  from  10  to  15  changes 
of  scenery,  the  convenience  and  speed  with 
which  the  different  scenes  may  be  changed 
and  the  show  run  off,  will  be  appreciated. 
The  revolving  stage  is  rotated  when  de- 
sired by  a  throw  of  a  switch,  controlling 
an  electric  motor  which  rotates  the  plat- 
form thru  a  powerful  worm  gear  under- 
neath the  floor.  The  platform  rotates  on 
roller  bearings. 

At  figure  3,  there  is  shown  the  checker- 


tree/ablaze1 

EFFtCT  CREATE. 
BY  REfr  SILK ,  UGHTS 
AND  A  FANTO8L0W 
THg  SILK.. 


THE  SNOW  EFFECT  USED  IN  ONE 
SCENE  WAS  CAUSED  BY  DROPPING 
CUT  PAPER  FROM  THE  FLIES.  AUTUMN 
LEAVES  WERE  DROPT  SLOWLY  IN 
ANOTHER  PART  OF  THE  &HOW. 


THE  FIRE  EFFECT 
MAN. 

ELECTRIC  SIREN 
ON  EACH  SIDE  Of 
STAGE  MAKES 
WINO 
SOUND 
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Scene  from  "The  Storm"  by  Langdon  McCormick,  a  Most  Realistic  New  York  Theatrical  Production.  In  the  First  Act,  There  Is  a  Very  Good 
Snow  Storm  Effect;  the  Bushes  and  Trees  Swaying  in  the  Wind  as  it  Moans.  At  the  End  of  the  Third  Act,  the  Audience  Is  Treated  to  One 
of  the  Greatest  Masterpieces  Ever  Produced  in  Stage  Settings, — a  Sure-enough  "Forest  Fire"  with  Crashing  Trees  and  Howling  Wind, — and 
Not  One  Speck  of  Real  Fire  on  the  Whole  Stage.  In  This  Sensational  Scene,  the  Fire  May  Be  Seen  to  Creep  Slowly  Thru  the  Trees  in  the 
Distance.  As  It  Gains  Headway  the  Flames  Leap  Higher  and  Higher  Until  the  Whole  Stage  Is  Enveloped  In  Flames.  Trees  Fall,  the  Bushes 
and  Underbrush  Sway  in  the  High  Wind,  and  the  Largest  on  the  Stage,  as  Shown  Above,  Crashes  Thru  the  Cabin  Occupied  by  Burr 
Winton  and  David  Stewart.  The  Incandescent  or  Burning  Wood  Effect  on  the  Trunk  of  the  Trees,  Is  Created  by  Electric  Lights,  Suitably 
Camouflaged  Behind  Colored  Silk,  Etc.  Those  Lights,  Blinking  on  and  Off,  Enhance  the  Effect.  Powerful  Electric  Sirens  Produce  the 
Wind  Noise  and  the  Creeping  Fire  Thru  the  Trees  in  the  Distance  Is  Projected  From  Back  Stage  on  to  the  Back  Drop  by  Special  Lanterns 

Provided  With  Moving  Colored  Discs. 


scenes  to  each  act,  many  novel  ideas  have 
been  developed  and  installed  in  several  New 
York  theaters,  including  revolving,  as  well 
as  rising  and  falling  stage  floors.  Three 
different  forms  of  these  movable  stage 
floors,  which  enable  several  different  scenes 
to  be  set  up  at  one  time,  are  illustrated  at 
figures  one,  two,  and  three.  Each  of  these 
three  ideas,  for  providing  multiple  stage 
floors,  have  been  actually  tried  out  and 
proven  successful. 

Figure  1  illustrates  a  rising  and  falling 
stage  in  use  at  one  theater.  Two  platforms, 
each  large  enough  to  carry  the  stage  setting 
as  shown,  are  built  in  the  form  of  a  gigan- 
tic elevator;  the  top  platform  being-  sep- 
arated about  20  feet  above  the  lower  plat- 
form, with  steel  girders  at  the  ends  and  at 
the  rear,  where  they  will  not  show  in  the 


on  the  lower  platform,  while  scene  No.  2 
would  be  set  on  the  upper  platform.  When 
the  curtain  goes  up,  scene  one  appears 
before  the  audience,  the  setting  of  scene 
two  being  20  feet  above  the  stage.  The 
lights  are  then  winked  off  for  a  few  sec- 
onds, or  the  front  curtain  is  dropt  for  a 
moment  and  raised  again,  when,  Lo !  and 
behold !  the  scene  has  changed !  How  is 
it  done  ?  Simply  by  operating  the  hydraulic 
elevator  cylinders  and  plungers  to  lower 
the  platform  structure,  so  that  scene  No.  2 
which  was  above  the  stage  is  now  level 
with  it,  and  the  lower  platform  containing 
scene  No.  1  is  level  with  the  basement  floor, 
where  the  scene  shifters  immediately  get 
busy  and  remove  the  scenery  of  set  No.  1, 
and  dress  it  with  the  scenery  for  scene 
No.  3. 


board  scheme  of  quickly  changing  the 
scenes  in  a  show.  In  one  scheme  now  in 
actual  use,  the  scenes  for  the  three  acts 
are  set  up  on  the  right,  left  and  rear  scene 
platforms,  as  shown.  These  platforms  are 
mounted  on  substantial  rubber-tired  wheels, 
so  as  to  make  a  minimum  amount  of  noise 
when  the  scenes  are  changed.  When  act 
No.  1  has  been  placed,  the  curtain  is  dropt 
and  the  platform  carrying  scenery  for  this 
act  is  rolled  to  the  right,  and  the  platform 
carrying  the  scenery  for  act  No.  2,  is  pulled 
into  place.  One  of  these  sets,  including  the 
platform,  is  quite  heavy,  and  while  it  can 
be  shifted  by  a  number  of  men,  recourse  is 
had  to  a  series  of  ropes  fastened  to  the 
platforms  and  also  to  a  powerful  electric 
motor  winch  in  the  basement,  whereby  any 
(Continued  on  page  810) 
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OUR  pleasure  resorts  and  summer 
amusement  parks  have  for  many 
years  tried  to  satisfy  the  whims 
of  the  proverbial  "tired  busi- 
ness man"  and  his  family,  not  to 
mention  the  millions  of  others  who  flock 
to  the  great  amusement  parks  at  Coney 
.Island  and  other  national  play-grounds 
scattered  thruout  the  country.  There  are 
many  hair-raising  surprises  to  be  found  at 
all  of  the  large  amusement  parks — such  as 
scenic  railways  with  dizzying  inclines  down 
which  the  passenger-laden  cars  rush  at 
speeds  greatly  surpassing  those  of  our 
fastest  express  trains,  while  the  passen- 
gers proceed  to  yell  and  scream  their  de- 
light as  they  dash  at  two-mile-a-minute 
speed  into  a  pitch  dark  subterranean  cav- 
ern made  out  of  papier-mache  with  the 
aid  of  a  glue  pot,  and  then  decorated  by 
some  clever  artist  to  resemble  a  smaller 
member  of  the  Rocky  Mountain  family. 
But  aside  from  the  steel-nerved  lady  and 
gent  who  have  in  the  past  few  years  de- 
lighted thousands  at  the  big  three-ring  cir- 
cus by  looping-the-loop  in  mid-air  in  a 
real  automobile  or  on  a  bicycle,  there 
haven't  been  any  real  hair-raising  and 
startingly  new  novelties  produced  in  the 
Amusement  World.  The  illustration  here 
presented,  show's  a  newly  proposed  amuse- 
ment-park feature,  which  smacks  de- 
cidedly of  the  essence  of  war,  and  while 
old  man  Mars  and  his  spiked  club,  so 
familiar  to  our  war-time  cartoonists,  has 
disappeared  from  favor  in  our  national 
family  life  today,  we  hope,  in  fact  we 
know,  there  is  still  a  small  fraction  of  the 
war-time  spirit  burning  in  the  heart  of 
everyone.  So  those  who  still  think  now 
and  then  of  the  war  and  some  .of  the 
great  deeds  performed  and  the  gigantic 
death^dealing  machines  developed  during 
that  period,  will  be  interested  in  this  new 
"Aerial  Passenger  Rocket"  amusement  de- 
vice proposed  by  H.  W.  Secor  and  H. 
Gernsback  of  New  York  City. 

You  board  this  aerial  passenger  shell  or 
rocket,  on  the  ground,  after  which  you  are 
"loaded"  by  a  powerful  hydraulic  plunger 
into  the  base  of  a  gigantic  comprest-air  or 
electro-magnetic  gun,  which  hurls  you 
skyward  with  bewildering  speed.  The  next 
moment  you  find  yourself  flying  thru  space 
with  all  the  sensations  of  being  imprisoned 
in  one  of  the  ex-Kaiscr's  dainty  ltitle  42 
CM.  shells,  hurtling  thru  the  upper  air 
strata  on  its  70-mile  journey  toward  Paris. 
The  greatest  pleasure  of  a  trip  in  the  new 
aerial  passenger  rocket  is  yet  to  come  how- 
ever. The  next  phase  of  the  journey,  all 
of  which  occupies  the  space  of  but  a  few 
seconds,  so  far,  is  when  the  passenger- 
carrying  missile  strikes  the  great  mound 
of  water  at  the  top  of  the  race-way  or 
track,  shown  in  the  illustration.  The  water 
acts  as  a  cushion,  and  prevents  the  shell 
from  striking  with  a  disagreeable  jolt.  All 
the  while  you,  as  a  passenger,  have  been 
enjoying  one  of  the  most  novel  sensations 
of  your  life,  thanks  to  the  double-pivoted 
chair  mounted  on  gimbal  rings,  and  pro- 
vided with  a  weight  which  stabilizes  the 
chair  constantly  in  a  vertical  position,  and 
now  you  find  yourself  dashing  earthward 
with  express-train  speed  down  a  hollow 
steel  raceway,  along  which  the  water  dis- 
charged from  the  fountain  at  the  top 
travels  in  its  journey  to  the  lagoon  below. 
Directly  you  strike  the  water  in  your  down- 
ward rush,  there  is  a  mighty  splash  as  you 
strike  the  water  and  dash  thru  it,  guided 
by  the  curved  steel  rails,  until  you  return 
around  the  loop  on  your  journey  toward 
the  starting  point.  As  the  shore  of  the 
lagoon  is  reached,  the  pasesnger-laden 
missile,  acting  under  its  own  momentum,  or 


else  aided  by  a  belt  or  link  conveyor,  such 
as  used  on  scenic  railways,  is  loaded  onto 
electric  cars  of  the  type  shown,  which  carry 
it  along  the  track  to  the  debarking  station. 
Here  the  aerial  rocket  is  unloaded  and 
new  passengers  get  aboard.  The  doors  are 
closed  and  the  human  skyrocket  starts  on 
its  journey  toward  the  mouth  of  the  "gun" 
once  more.  By  proper  design  of  the  whole 
affair,  it  is  possible  for  several  rockets  to 
be  employed,  the  gun  firing  them  at  care- 
fully timed  intervals,  a  fraction  of  a 
minute  apart.  Of  course,  if  one  of  the 
shells  happens  to  get  stuck  on  the  water 
chute,  and  shell  No.  2  comes  sailing  thru 
space  directly  behind  it,  then  of  course 
there  will  be  a  collision, — but  that  is  noth- 
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ing,  for  did  you  not  start  out  to  have  a 
real  sensation  ? — and  you  will  have  one  sure 
enough,  just  the  same  as  those  you  read 
of  during  the  war,  when  one  of  the  Hun's 
mighty  shells  and  a  French  shell  met  in 
mid-air.  Yes,  this  looks  a  little  bit  like  a 
real  accident,  something  on  the  order  of 
the  physicist's  classic — "When  an  irresist- 
able  force  meets  an  immovable  body  .  . 
etc." ! ! !?? 

Putting  aside  the  smaller  details,  such 
as  what  kind  of  grease  to  lubricate  the 


gun  and  what  color  to  paint  the  projectiles, 
altho  the  inventors  would  like  to  see  red, 
white  and  blue  stripes  painted  along  the 
tips  of  the  shells,  pointing  rearward,  we 
now  come  to  some  more  serious  problems. 
One  of  these  is:  What  kind  of  a  gun  or 
projecting  device  can  be  used  to  hurl  the 
shell  skyward  with  possibly  eight  to  twelve 
passengers  with  not  too  great  a  velocity, 
such  as  12  K.M.  per  second,  which  would 
hurl  the  projectile  away  from  Mother 
Earth  so  fast  that  little  Johnnie  and  his 
sister  would  never  come  back  to  earth 
again  to  see  Ma  and  Pa?  Further,  it 
should  have  enough  speed  to  make  the 
shell  follow  a  carefully  calculated  trajec- 
tory, taking  into  consideration  the  ballis- 
tics of  the  air,  and  of  course,  the  wind 
pressure,  etc.,  all  of  which  our  able  artil- 
lery officers  are  wont  to  tell  us  they  have 
boiled  down  to  such  an  exact  science,  that 
they  can  hit  the  head  of  a  pin  with  a 
twelve-inch  shell  ten  miles  away. 

As  we  were  saying,  this  is  one  of  the 
big  problems,  and  four  methods  are  pro- 
posed, at  least  one  of  which  should  cer- 
tainly prove  practicable,  providing  a  rich 
Croesus  from  New  York  or  some  other 
well-known  monetary  mart,  gets  up  enough 
nerve  to  back  this  invention,  and  if  he  can- 
not be  found,  it  may  be  suggested  that  at 
least  one  of  the  inventors  has  signified  his 
willingness  to  make  the  first*  trip,  when 
the  aerial  passenger  rocket  shall  have  been 
built.  Four  ways  in  which  the  rocket  can 
be  projected  heavenward  with  sufficient 
speed,  are  as  follows : 

First :  An  electromagnetic  gun  or  steel 
tube  around  which  are  wound  a  number 
of  ^magnet  coils,  each  of  which  is  suc- 
cessfully and  progressively  connected  with 
a  source  of  electric  current,  so  that  the 
steel  body  of  the  projectile  will  be  sucked 
forward  at  ever-increasing  speed  in  a  well 
known  manner,  which  has  been  described  a 
number  of  times  in  the  Electrical  Ex- 
perimenter. 

Comprest  air  forms  the  basis  of  a  second 
method  for  forcing  the  projectile  thru  the 
tube  at  high  velocity,  and  a  comprest  air 
plant  and  tank  are  shown  in  the  present 
illustration,  which  in  any  event  would  prove 
a  worth-while,  auxiliary  source  of  power 
for  operating  the  device. 

Gun  powder  used  as  a  source  of  power 
to  project  the  rocket  upward  thru  the  tube, 
would  provide  a  fine  spectacular  effect  at 
night,  and  in  the  day-time,  the  noise  of  the 
successive  explosions,  as  the  shells  popt 
skyward  one  after  another,  would  prove 
an  excellent  drawing  card,  but  perhaps  no 
passengers. 

A  fourth  scheme  may  utilize  the  well- 
known  belt  with  spurs  on  it,  similar  to 
that  used  in  scenic  railways  at  the  present 
time,  or  some  other  form  of  modified 
rapidly  moving  belt  can  be  devised  which 
would  rapidly  carry  the  projectile  skyward. 
This  scheme  may  seem  impractical  and 
something  that  cannot  be  realized  in  a  com- 
mercial way,  but  if  it  is  possible  for  a  per- 
son in  an  automobile  to  loop-the-loop  in 
mid-air  as  has  been  done,  then  with  the 
proper  design  of  the  apparatus  here  pro- 
posed and  with  the  necessary  precautions 
taken  to  arrange  proper  protective  nets  and 
other  paraphernalia  so  that  the  "Aerial 
Passenger  Rocket"  cannot  land  so  as  to  in- 
jure the  passengers,  it  would  seem  quite 
possible  with  modern  engineering  technique, 
that  the  device  would  be  practicable.  It 
would  not  be  surprising  to  us,  if  such  a 
scheme  as  this  should  greet  our  eyes  even 
within  the  course  of  another  year  or  two 
at  one  of  our  great  national  playgrounds. 
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BY  means  of  a  sinuous  undulating  track 
on  this  new  scenic  raliway,  the  cars 
are  caused  to  oscillate.  Scenic  rail- 
ways are  not  new,  by  any  means,  but  a 
radical  departure  in  the  design  for  an  im- 
proved Pleasure  Railway,  as  its  inventor, 
Peter  F.  Meyer  of  Brooklyn,  N.  Y.,  calls 
it,  is  incorporated  in  the  one  here  illus- 
trated. Several  novel  and  important  fea- 
tures, both  with  regard  to  the  amount  of 
pleasure  to  be  derived  by  the  passengers 
on  Mr.  Meyer's  pleasure  railway,  as  well 
as  with  respect  to  their  safety,  have  been 
worked  out  by  the  ingenious  inventor. 

One  of  the  principal  objects  of  Mr. 
Meyer's  new  design  of  scenic  railway  is 
the  safety  feature,  and  it  is  applied  in  a 
very  simple  manner.    At  the  bottom  of 


that  they  cannot  drop  out,  but  they  are 
held  sufficiently  loose  so  as  to  be  easily 
rotated.  The  cars  thus  roll  along  on  this 
series  of  balls  in  the  same  manner  as  a 
roller  skate  moves  along  with  a  minimum 
of  friction  on  its  ball  bearings.  Of  course, 
where  desired,  and  if  the  builders  do  not 
care  to  go  to  the  expense  of  utilizing  the 
ball  bearings  on  the  cars,  wheels  can  be 
substituted,  but  these  would  have  to  be 
pivoted  in  two  directions,  preferably  so  as 
to  obviate  any  undue  noise  or  friction  as 
the  car  sped  along  and  suddenly  changed 
to  a  tilting  position,  due  to  the  grooves 
encountered  in  the  guide  rail  or  slot. 

To  begin  with,  the  passenger-laden  cars 
may  be  hauled  to  the  top  of  the  first  highest 
incline  by  means  of  a  link  belt  hoist  or 


to  the  old-fashioned,  undulating,  hump- 
back scenic  railway,  but  Mr.  Meyer  has,  we 
think,  given  us  something  just  as  pleasing 
as  its  prototypes,  and  one  which  will  bring 
in  a  new  era  for  scenic  railways.  As  you 
dash  down  one  of  the  great  inclines  at 
mile-a-minute  speed,  you  think  you  are  safe 
and  sound  when  you  reach  the  bottom  and 
have  nothing  to  do  until  to-morrow,  as  the 
proverb  goes,  when  suddenly — zowie ! !  the 
car  careens  sidewise,  or  slowly  but  surely 
takes  an  angular  tilting  position,  the  same 
as  a  small  boat  on  the  ocean.  Of  course 
you  should  not  have  a  headache  when  you 
start  on  your  journey  over  Mr.  Meyer's 
oscillating  scenic  railways,  but  if  you  like 
good  sport  and  feel  right  for  the  trip,  you 


BY  HAVING  TRACK  WINDING 

THE  CARS  ARE  MADE  TO  ^ 

SWING  FROM  SIDE  TO  SIDE  (o\ 

IN  THEIR  PASSAGE  \~J 


The  Cars  on  This  New  Scenic  Railway  Sway 
Tracks.  The  Cars  Roll  on  Ball  Bearings,  as 

each  passenger-carrying  car  there  are  two 
rigid  vertical  shafts,  securely  fastened  to 
the  base  of  the  car,  and  suitable  wheels  are 
placed  on  these  shafts  in  such  a  manner 
that  they  minimize  any  friction  as  the  car 
rolls  along,  while  at  the  same  time  prevent- 
ing the  car  from  jumping  out  of  the  rail 
slot,  as  becomes  evident,  as  in  order  to  do 
this  the  lower  wheels  on  the  vertical  shafts 
would  have  to  be  wrenched  off. 

The  inventor  has  provided  an  ingenious 
anti-friction  scheme  for  supporting  the  cars 
in  the  hollow  steel  or  wooden  trough,  along 
which  the  cars  ride,  and  to  this  end  he 
provides  a  series  of  round  iron  balls.  These 
balls  are  held  in  grooves  in  such  a  manner 


Electrification  of  Moscow  factories  on  a 
basis  of  turf  fuel  is  in  progress  under  the 
direction  of  the  engineering  staff  of  the 
Soviet  Government,  according  to  Arthur 
Ransome  to  whom  the  scheme  was  ex- 
plained by  the  President  of  the  Supreme 
Council  of  Public  Economy.  ("Russia  in 
1919,"  Huebsch.) 

"He  said  that  there  was  no  water  power 
near  Moscow  but  big  turf  deposits  which 
would  be  used  as  fuel.    In  order  not  to 


Back  and  Forth  Sidewise,  Like  a  Boat  on  the 
the  Detail  Drawings  Show.    This  Pleasure  R 
Amusement-Seeking  Public. 

conveyor  in  the  well-known  manner.  As 
the  inventor  mentions,  the  track  over  which 
the  cars  speed  is  best  made  continuous  or 
endless ;  the  cars  to  eventually  finish  a  run 
in  front  of  the  station  at  which  they  started 
from.  The  track  is  made  preferably  of 
thin  steel  in  a  trough-like  or  semicircular 
form,  and,  as  will  be  evident  to  the  reader, 
the  inventor  has  certainly  shown  original 
design,  and  also  a  very  practical  and  feasi- 
ble idea  in  bringing  forward  this  new  pro- 
posal for  building  scenic  railways.  If  the 
people  want  something  exciting  and  novel 
in  this  line,  why  not  give  them  something 
that  is  really  novel.  For  probably  a  genera- 
tion now  people  have  become  accustomed 

rf  F\iel 

interfere  with  the  actual  lighting  of  the 
town  from  the  power-station  already  in  ex- 
istence, they  are  taking  the  electric  plant 
from  the  Provodnik  works,  which  will  sup- 
ply enough  electricity  for  the  lighting  of 
the  town.  As  soon  as  that  is  set  up  and 
working,  they  will  use  it  for  the  immediate 
needs  of  Moscow,  and  set  about  transfer- 
ring the  existing  power-station  to  the  new 
situation  near  the  turf  beds.  In  this  way 
they  hope  to  carry  out  the  change  from  coal 


Copyright,  1919,  by  E.  P.  Co. 
Ocean,  as  They  Shoot  Along  the  Troughlike 
ailway   Provides  a  "Real  Thriller"  for  the 

will  wonder  how  it  ever  happened  that  the 
older  type  pleasure  railways  have  existed 
so  many  years  without  a  single  change  in 
their  design  or  construction,  excepting  for 
the  innovations  now  and  then,  with  which 
we  are  more  or  less  familiar  perhaps,  such 
as  long  dark  tunnels  (the  longer  the  better 
some  of  us  wish,  what!!??  .  .  .),  with  a 
few  "A  Street  in  New  York"  hurdy-gurdy 
scenes,  as  well  as  Uncle  Tom's  "Little 
Eva"  ascending  to  heaven,  etc.,  ad  lib.  Pos- 
sibly by  next  year  they  will  degenerate  to 
showing  us  scenes  of  the  Bolsheviki  regime 
in  darkest  Russia,  where  you  go  down  to 
the  public  "Spouse  Market"  and  pick  out 
your  wife  for  the  next  six  months. 


to  turf  without  interfering  with  the  or- 
dinary life  of  the  town.  Eventually  when 
things  settle  down  they  will  get  a  larger 
plant.    .    .  . 

"I  asked  how  they  were  going  to  get  the 
machines.  He  said  that  of  course  they 
would  prefer  to  buy  them  abroad,  but  that, 
though  this  was  impossible,  the  work  would 
not  be  delayed  on  that  account,  since  they 
could  make  a  start  with  the  machines  they 
had." 
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,e  Supercharger  for  Higlhi  Flyiimg 

By  CMARLES  M.  IRHPILEY 


IN  1783  Benjamin  Franklin  witnest  a 
balloon  ascension  and  after  seeing  it 
he  wrote  as  follows :  "A  few  months 
since,  the  idea  of  witches  riding  thru 
the  air  upon  a  broom-stick,  and  that  of 
philosophers  upon  a  bag  of  smoke,  would 
have  appeared  equally  impossible  and  ridic- 
ulous—these machines  must  always  be  sub- 
ject to  be  driven  by  the  wind.  Perhaps 
mechanic  art  may  find  easy  means  to  give 
them  progressive  motion  in  a  calm,  and  to 
slant  them  a  little  in  the  wind." 

Today  our  aviators  laugh  at  a  60-mile 
gale — it  is  negligible  compared  with  their 
own  speed  of  150  miles  per  hour.  And  200 
miles  per  hour  and  even  more,  is  seen  upon 
the  horizon  for  regular  commercial  airplane 
service ;  for  the  new  Supercharger  or  oxy- 
gen booster  assures  us  that  the  long  dis- 
tance air  transportation  of  the  future  will 
be  conducted  at  from  three  to  five  miles 
up  in  the  sky,  where  the  air  resistance  is 
less  than  half  that  at  sea  level. 

At  Wilbur  Wright  Field,  August  2nd, 
a  U.  S.  Army  aviator  broke  the  world's 
speed  record  at  high  altitudes.  Major  R. 
W.  Schroeder  of  the  U.  S.  Air  Service, 
while  at  an  altitude  of  18,400  feet,  attained 
an  official  speed  of  137  miles  per  hour. 

The  official  report  states  that  "he  used  a 
two-seated  La  Pere  biplane,  built  by  the 
Packard  Motor  Car  Co.,  and  designed  by 
Capt.  La  Pere  of  the  French  Army,  while 
in  the  employ  of  the  U.  S.  Government.  It 
had  a  12-cylinder  Liberty  motor,  equipt 
with  a  supercharger  developed  by  Dr.  S.  A. 
Moss,  a  turbine  research  engineer  of  Lynn, 
Mass.,  working  in  cooperation  with  the 
engineers  of  the  U.  S.  Air  Service.  So 
far  as  is  known  this  is  the  highest  speed 
ever  attained  at  this  altitude  with  a  two- 
seated  plane ;  and  the  best  speed  known 
for  a  single-seater  at  this  altitude  was  only 
128  miles  per  hour." 

It  is  not  generally  known  among  "land- 
lubbers" that  heretofore  every  airplane  en- 
gine lost  50%  of  its  power  when  up  20,000 
feet;  and  that  at  25,000  feet  its  loss  of 
power  is  between  two-thirds  and  three- 
quarters — that  is,  instead  of  having  400 
horsepower,  as  at  sea  level,  it  only  has  100 
to  150  horsepower. 

So  far  as  is  known  now,  the  scarcity  of 
oxygen  at  the  high  elevations  is  the  only 
factor  which  has  made  30,000  feet  "the 
Ceiling  of  the  World."  So  the  engine  suf- 
fers from  lack  of  oxygen,  just  as  do  the 
birdmen. 

The  thin  "skin"  of  air  which  surrounds 
the  earth  is  no  thicker  than  the  skin  of  an 


La  Pere  Airplane  That  Broke  World's  Speed  Record  at  18,000  Feet  Altitude.  Liberty  Motor 
Equipt  With  "Super-Charger"  or  Oxygen  Booster,  Which  Is  Shown  at  Front  of  Engine  and 
Just  Above  the  Propeller  Shaft.  This  Small  Attachment  Practically  Doubled  the  Horse- 
Power  of  the  Engine  at  an  Altitude  of  18,400  Feet,  Where  the  Air  is  Extremely  Rarefied 
and  Deficient  in  Oxygen.  In  Future  Flights  It  is  Expected  That  Previous  Speed  and  Altitude 

Records  Will  All  be  Eclipsed. 


apple — relatively  speaking.  Thus  it  is  that 
the  daring  birdmen  who  approach  the  ceil- 
ing of  the  world  must  prepare  to  take  oxy- 
gen from  a  tank  as  they  near  15,000  to  18,- 
000  feet  elevation.  Otherwise  they  would 
suffocate. 

The  supercharger  used  recently  by  Major 
Schroeder  and  his  observer,  Lieut.  G.  W. 
Elsey,  is  one  of  the  most  remarkable  inven- 
tions which  have  been  developed  as  a  result 
of  America's  participation  in  the  World 
War.  The  observations  (officially  checked) 
show  that  altho  the  plane  was  18,400  feet 
above  the  ground,  the  air  supplied  to  the 
carburetor  had  the  same  density  as  that 
at  2,900  feet  elevation.  Thus  the  super- 
charger gave  the  engine  an  amount  of 
power  equivalent  to  what  it  would  have 
had,  if  it  had  been  16,500  feet  nearer  to  the 
ground.    So  this  attachment  is  as  useful 


ROTARY  AIR  COMPRESSOR 
FEEDING  MORE  OXYGEN  TO 
ENGINE  AT  HIGH  ALTITUDES 


TURBINE  OPERATED  BY 
EXHAUST  GASES  FROM 
AIRPLANE  ENGINE 


View  to  the  Left  Shows 
the  Wonderful  New  Air- 
plane  "Super-charger" 
Which  Pumps  Increased 
Amounts  of  Oxygen  Into 
the  Gasoline  Engine  Car- 
buretor System,  When  the 
Airplane  Is  Flying  at  High 
Altitudes.  As  Is  Well- 
known,  the  Airplane  En- 
gine Loses  About  50  Per 
Cent  of  Its  Power  at  an 
Altitude  of  20,000  Feet  and 
to  Overcome  this  Reduc- 
tion in  Speed  and  Climbing 
Power  of  the  Plane,  This 
Device  Has  Been  Produced. 
A  Turbine  Drives  the  Ro- 
tary Air  Compressor,  the 
Turbine  Being  Operated  by 
Exhaust  Gases  From  the 
Airplane  Engine. 


and  necessary  to  the  engine  as  is  the  tank 
which  supplies  oxygen  to  the  sky-pilot. 

The  supercharger  or  oxygen  booster  is  a 
little  device  only  19"  in  diameter,  and  com- 
plete with  piping,  adds  only  100  pounds 
additional  net  weight  to  the  plane;  yet  it 
practically  doubled  the  power  of  the  Lib- 
erty motor !  Such  Vast  qiI5r!tMe?  of  oxy- 
gen are  needed  by  the  motor  that  it  is  im- 
possible to  carry  a  supply  in  tanks  as  is 
done  for  aviators,  so  the  supercharger 
TAKES  IT  FROM  THE  AIR!  Literally 
the  wonderful  little  device  compresses  the 
rarefied  air  until  it  equals  that  near  sea- 
level,  and  then  this  "gbfjd,  thick  sea-level 
air"  is  fed  to  the  carburetor.  It  takes  a 
considerable  amount  of  energy  to  suck  in 
air  which  is  already  at  50  per  cent  vacuum 
or  more  and  compress  it — or  "buck  the 
vacuum."  But  there  is  where  the  engineer 
has  played  a  brilliant  trick — for  he  has 
found  some  energy  there,  miles  up  in  the 
sky,  which  he  can  use. 

Where  do  you  suppose  the  power  comes 
from  which  doubles  the  power  of  the  Lib- 
erty motor  as  it  approaches  the  "ceiling 
of  the  world"  ?  Why,  from  the  red-hot  ex- 
haust gases  of  the  Liberty  motor!  It  is  so 
simple:  heat  is  energy;  heat  is  thrown 
away  in  the  exhaust  gases ;  therefore  the 
Yankee  engineers  set  about  to  collect  this 
power. 

Now  the  gases  exhaust  into  manifold  or 
flat-shaped  pipes  (one  on  each  side)  which 
convey  it  to  a  gas  turbine.  The  turbine 
is  thus  driven  at  20,000  to  25,000  revolutions 
per  minute — 40  revolutions  per  second ! 
Thus  the  wasted  energy  is  now  reclaimed 
into  a  useful  by-product  power ;  and  this 
power  drives  the  air  compressor.  The  com- 
bination of  the  turbine  and  the  centrifugal 
compressor  is  called  a  supercharger,  and 
the  weight  is  only  100  pounds ! 

Engineers — whether  airmen  or  not — have 
shown  intense  interest  in  and  admiration 
for  this  outfit.  A  "gas  turbine"  itself  is  a 
{Continued  on  page  820) 
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The  Above  Chart  or  Map  Shows  a  Typical  Layout  of  "Sound  Ranging"  Stations  at  the 
American  battlefront  in  France,  as  Actually  Used  for  Locating  German  Artillery.  The  Photo- 
graphic Record  of  Enemy  Gun  Bursts  Was  Recorded  at  the  Sound  Ranging  Headquarters 
Station,  From  Which  Wires  Radiated  to  the  Various  Listening  Stations,  Placed  Along  the 
Arc  of  a  Circle  at  1,  2,  3,  4,  and  So  Forth.    Every  Enemy  Gun  Was  Accurately  Located, 

Numbered  and  Charted  in  This  Way. 


AFTER  the  first  battle  of  the  Marne 
in  the  early  autumn  of  1914  the 
war  on  the  western  front  soon  took 
-on  the  character  of  a  gigantic 
siege  operation  in  which  each  bel- 
ligerent played  the  parts  both  of  besieged 
and  besieger  on  different  portions  of  the 
battle  front.  The  long  period  of  trench 
warfare  set  in  during  which  each  side  in- 
creased the  number,  the  caliber  and  the 
range  of  its  artillery — the  heavier  calibers 
were  most  carefully  concealed  both  through 
the  choice  of  naturally  favorable  positions 
and  through  the  use  of  the  new  practice 
of  camouflage,  so  that  the  location  of  the 
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enemy  batteries  by  existing  methods  be- 
came increasingly  difficult  and  often  im- 
possible. 

The  new  problem,  which  the  French 
were  first  to  solve,  was  first,  the  location 
by  some  other  means  than  sight  of  invisi- 
ble enemy  batteries  and  the  directing  of 
the  fire  of  their  own  batteries  on  these  and 
other  enemy  targets,  and,  second,  the  loca- 
tion of,  and  the  ranging  on,  the  enemy 
batteries  which  tho  not  completely  hidden, 
were  so  distant  that  the  ordinary  triangu- 
lation  methods  from  a  short  base-line 
hitherto  practiced  by  the  artillery  were  not 
sufficiently  accurate  to  accomplish.  To  at- 
tain these  two  objects  the  French  inau- 
gurated two  new  services  of  artillery  in- 
formation which  have  been  called  respec- 
tively Sound  Ranging  and  Flash  Ranging. 


Gorgon  too  : 

This  Map  of  Which  Thousands  Were  Made 
Daily  by  the  "A.  E.  F."  Engineers  on  the 
Battlefront  in  France,  Shows  the  Accuracy 
With  Which  Enemy  Guns  Were  Located  by 
Sound  Ranging,  S.R.  by  Artillery  Information 
Service,  A.  I.  S.,  Etc.  Dots  in  Squares  Show 
Actual  Location  of  Guns. 


An  Actual  Map  of  Sound  Ranging  Stations 
in  tho  Vicinity  of  Seicheprey.  France.  Sound 
Ranging  Central  Station  at  S.R.  1.  Observ- 
ing Instruments  Indicated  by  Black  Dots  in 
Circles.  Flash  Ranging  Stations  F.R.  1. 
Enemy  Artillery  Located  in  Areas  Enclosed 
by  Dotted  Lines. 


These  services  were  copied  by  the  British 
with  but  slight  modification  as  regards 
organization  and  later  by  the  United  States, 
which  organized  both  services  under  one 
head. 

The  flash  ranging  services  in  all  of  the 
allied  armies  were  very  similar  both  as 
regards  instruments  and  methods  of  ob- 
servation and  report ;  such  differences  as 
there  were  were  due  chiefly  to  the  methods 
of  training  and  to  the  character  of  the 
personnel.  The  Germans  also  had  an  ex- 
tremely efficient  flash  ranging  service, 
many  of  the  good  features  of  which  were 
copied  by  the  Allies  as  they  became  known 
through  prisoners  and  captured  docu- 
ments. 

A  flash  ranging  section  consisted  of 
about  100  men  under  the  command  of  a 
lieutenant,  who  was  assisted  by  three  other 
officers.  The  installation  consisted  of  a 
central  calculating  station — marked  F.  R. 
1. — and  from  four  to  six  advance  observa- 
tion posts — marked  as  erect  triangles  on 
the  accompanying  map,  which  gives  ap- 
proximately the  positions  occupied  by  one 
flash  and  one  sound  ranging  section  on  a 
ten  kilometer  front  in  the  spring  of  1918. 

At  each  observation  post  two  men  were 
on  duty  at  all  times,  day  and  night,  and 
each  post  was  in  telephonic  communication 
with  the  calculating  station  and  with  each 
of  the  other  posts  of  the  section.  Each 
post  was  provided  with  suitable  day  and 
night  telescopes  mounted  on  graduated 
circles  for  measuring  the  bearing  of  a 
sight  away  from  the  north-south  line.  The 
method  of  operation  was  as  follows :  If 
an  observer  at  one  of  the  posts  noted  the 
flash  of  an  enemy  gun,  or  even  only  the 
smoke  puff  he  called  back  to  "central" 
the  approximate  bearing  and  distance ;  the 


Clomping  Duple/  » vre  to sound 
screw    /"ra/ywg  station 

L  uuimMI  Electrically ' 


No  Microphones  of  the  Usual  Carbon  Grain 
Type  or  Anything  Like  Them  Were  Used  in 
Picking  Up  the  Sound  of  the  Enemy  Guns 
in  the  "A.  E.  F."  Sound  Ranging  Work. 
What  Was  Used,  However,  Was  a  Fine.Grid 
of  Electrically  Heated  Wires  Placed  Over 
the  Mouth  of  a  Whiskey  Jug,  at  First  and 
Later  Over  the  Mouth  of  a  Discarded  Gaso- 
line Can,  Which  Latter  Acted  as  Sound 
Resonating  Chambers.  When  a  Sound  Wave 
From  an  Enemy  Gun  Several  Miles  Distant, 
Perhaps,  Which  of  Course  Was  an  Air-Wave, 
Impinged  Against  the  Heated  Wire  Grid,  It 
Caused  a  Variation  in  Temperature  of  the 
Grid,  and  in  Turn  a  Variation  of  Its 
Electrical  Resistance. 

calculating  officer  at  central  was  provided 
with  a  large  plotting  board,  on  which  the 
surveyed  positions  of  all  of  the  observa- 
tion posts  were  accurately  marked  and 
which  was  provided  with  weighted  strings 
and  angular  scales  for  each  of  the  posts. 
When  a  report  came  from  an  observation 
post  the  calculator  at  the  plotting  board 
set  the  corresponding  string  in  the  direc- 
tion reported  and  brought  all  the  other 
strings  to  cross  the  first  at  about  the  esti- 
mated distance  and  called  to  all  the  other 
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November  //,  /SIS 

Last  record,  by  Sound  Panging,  of  Artillery  activity  on  American  front  near  the  river  Moset/e 

Broken  charactejr  of records  here  indicate  great  artillery  activity -mostly  American  -     lack  of  irregularities  here  indicate  a/most  complete  cessation  of  firing 

Records' of  this  character  are  used  not  only  to  indicate  activity  as  in  this  case  but  /h  order  to  locate  the  position  r  of  fhe  enemy  guns  firing,  fhe  targets  and  the 
caliber  of  fhe  enemy  guns  -  Sound  Panging  Sections  simitar  to  the  one  which  to~oA  this  record  are  part  of  Me  fjrmy  intelligence  and  are  maintained 
in  sufficient  numbers  to  cover  the  entire  front  -    They  are  operated  by  fhe  Engineers. 


One  of  the  Most  Remarkable  Graphical  Records  Extant  Delineating  the  End  of  the  Great  "World  War."  This  Is  a  Reproduction  of  a 
Sound  Ranging  Record  Taken  at  the  American  Front  at  11  O'clock  on  the  Morning  of  November  11,  1918.  Note  That  the  Gun-fire  Was 
Very  Active  up  Until  the  Last  Minute  Before  11  O'clock;  While  at  One  Minute  Past  11,  the  Firing  Practically  Ceased.  Two  Gun-bursts 
Appear  on  the  right  of  the  Chart  at  11.01-01  and   11.01-025,  Which   Show  Where  a  Boche  Had  Let  Go  a  Few  Seconds  After  the  11  O'clock 

Period  When  the  Armistice  Called  for  Firing  to  Cease. 


posts  to  set  their  instruments  in  the  proper 
direction  as  given  on  the  board.  After  one 
or  two  more  rounds  by  the  enemy  gun, 
several  or  all  of  the  posts  might  be  in  a 
position  to  give  an  accurate  report  of  the 
direction  as  seen  from  these  posts,  and 
the  calculating  officer  be  enabled  to  obtain 
an  ccurate  intersection  of  the  strings  on 
the  board  and  thus  be  able  to  report  to 
the  artillery  the  location  of  the  gun  which 
had  been  firing.  In  case  of  great  enemy 
artillery  activity  when  there  was  danger 
that  all  the  posts  might  not  be  sighting  on 
the  same  enemy  gun,  an  electrical  synchro- 
nizing device  was  employed  which  enabled 
the  calculating   officer  to   assure  himself 
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The  Chart  Above  Shows  How  the  Sound  of 
a  Gun  Fired  at  "G",  Requires  Different 
Lengths  of  Time  to  Travel  to  Various  Loca- 
tions and  How  the  exact  Position  of  the 
Gun  may  Be  Surveyed  by  Sound  When  Sev- 
eral Listening  Stations  Located  at  Say  P1, 
P2,  P3,  etc.,  are  Employed  in  Determining 
the  Exact  Arrival  Time  of  the  Sound  From 
the  Gun  at  Each  of  These  Points. 

that  all  the  observations  were  made  at  the 
same  instant.  This  rendered  it  unlikely 
that  different  observers  should  report  on 
different ,  guns  firing  at  about  the  same 
time. 

In  directing  the  fire  of  the  friendly  ar- 
tillery the  procedure  was  similar  with  this 
difference  that  it  was  the  burst  of  our  own 
shells  on  the  ground  in  the  case  of  ranging 
on  a  visible  target  that  was  observed  and 


plotted  or  the  burst  in  the  air  in  the  case 
of  an  invisible  target.  In  this  latter  case 
known  corrections  could  be  worked  out 
to  permit  of  a  burst  at  or  near  the  invisir 
ble  target. 

A  sound  ranging  section  was  similar  in 
organization  to  the  flash  section  except  that 
there  were  fewer  men  (60-70),  due  to  the 
fact  that  instruments  took  the  place  of 
living  observers  to  a  great  extent.  The 
"central"  instrument  recorded  photograph- 
ically the  time  of  arrival  of -the  sound  of 
the  enemy  guns  at  a  series  of  instruments 
at  surveyed  positions  near  the  front  line 
and  covering  a  length  of  about  five  miles  ; 
this  instrument  delivered  automatically,  de- 
veloped and  fixed  photographic  records  in 
less  than  a  minute  after  the  sound  of  the 
enemy  gun  reached  the  front  line  and  this 
record  could  be  interpreted  by  the  use  of 
quick  graphical  methods  so  that  the  posi- 
tion of  the  gun  could  be  telephoned  to  the 
friendly  artillery  in  about  a  minute  more. 
The  probable  accuracy  of  the  location  could 
be  estimated  and  also  the  caliber  and  target 
of  the  gun  which  had  just  fired;  this  and 
the  fact  that  neither  rain,  fog  or  darkness 


Stranger  Than  Any  Fiction. 
Would  Be  the  Tale  That  the 
"Sound  Ranging"  Experts  of 
the  "A.E.F."  Could  Tell  You 
If  They  Wanted  to,  Regarding 
theWonderful  Hits  They  Made 
By  Artillery.  The  Accom- 
panying View  Shows  a  Typical 
Hit  on  a  Large  German  How- 
itzer Several  Miles  Behind  the 
Lines.  From  an  American 
Gun.  This  Shot  Having  Been 
Fired  From  Information 
Gained  by  the  Sound  Ranging 
Corps.  The  Enemy  Gun  Was 
Put  Out  of  Commission,  the 
Re-coil  Cylinders  Having  Been 
Blown  Off  and  Totally  Dis- 
abling It.  In  One  Case,  a 
Railroad  Train  Was  Fired  at 
Several  Miles  Behind  the  Lines 
the  Train  Being  Completely 
Wrecked  on  the  Bridge  It  Was 
Crossing  at  the  Time.  Due  to 
Shell-fire.  Not  Onlv  This. 
But  the  Location  of  Friendly 
Shell-bursts  Could  be  Checked 
Up  and  Measured  by  the 
Sound  Ranging  Experts  and 
the  Gunners  Told  in  a  Frac- 
tion of  a  Minute,  to  Alter 
Their  Range  to  the  Right  or 
to  the  Left.  Until  the  Shell 
Landed  Squarely  on  the 
Target. 


interfered  with  sound  ranging  were  unique 
and  valuable  features  of  the  service.  Cal- 
culations were  rendered  difficult  by  great 
artillery  activity  tho  they  were  not  impos- 
sible except  under  actual  barrage  condi- 
tions. 

On  the  accompanying  map  the  sound 
ranging  central  is  marked  S.  R.  1,  and  the 
observing  instruments  are  shown  as  circles 
lying  equi-spaced  along  a  circular  arc, 
whose  center  lies  near  the  groups  of  enemy 
artillery  shown  enclosed  in  the  two  irreg- 
ular areas,  one  of  which  was  supposed  to 
contain  26  and  the  other  49  active  enemy 
batteries.  The  front  line  trenches  ran 
about  midway  between  these  areas  and  the 
sound  ranging  instruments.  In  or  near  the 
trenches  were  two  forward  observation 
posts  marked  on  the  map  as  inverted  tri- 
angles ;  at  these  posts  observers  were  sta- 
tioned, whose  duty  it  was  to  start  and  stop 
by  means  of  electrical  relays  the  photo- 
graphic mechanism  at  the  central  station 
whenever  they  heard  the  report  of  enemy 
guns  whose  positions  it  was  desired  to  lo- 
cate. 

(Continued  on  page  832) 


FLYING  his  Curtiss  "Wasp"  type 
triplane,  with  a  12-cylinder,  400- 
horsepower  Curtiss  motor,  Roland 
Rohlfs,  test  pilot  for  the  Curtiss 
Company,  broke  the  world's  altitude 
record,  when,  at 
Roosevelt  Field  Sep- 
tember  18th,  he 
reached  the  height 
of  34,610  feet,  or 
more  than  six  and 
one-half  miles  above 
sea  level.  On  Sat- 
urday the  13th  he 
had  come  within 
nearly  400  feet  of 
this  mark,  but  the 
flight  was  not  offi- 
cial. 

The  previous  un- 
official record  was 
33,137  feet,  made 
last  May  at  Villa 
Coublay,  France,  by 
Adjutant  Casale  of 
the  French  Army. 

Every  precaution 
was  taken  therefore 
to  make  sure  that 
all  official  require- 
ments for  a  record 
were  observed.  A 
committee  repre- 
senting the  Aero 
Club  of  America, 
composed  of  Au- 
gustus Post,  Secre- 
tary of  the  club ; 
Sydney  B.  Veit,  and 
Professor  C.  L. 
Poore,  Professor  of 
Celestial  Mechanics 
at  Columbia  Uni- 
versity, were  pres- 
ent. The  army  was 
unofficially  repre- 
sented by  Colonel 
John  D.  Carmody. 
in  command  at 
Roosevelt  Field; 
Major  E.  B.  Lyons, 
in  charge  of  flying 
at  Mitchel  Field, 
and  Major  Henry  F. 
Miller. 

Rohlfs  left  the 
ground  at  12 :06 
o'clock  and  landed 
within  twenty  feet 
of  his  takeoff  at  1 :59. 

As  he  landed  he  stept  out  and  handed  the 
sealed  barograph  to  Mr.  Post.  When  the 
latter  called  out  that  the  instrument  showed 
a  new  world's  record  the  onlookers 
cheered.  The  barograph  was  then  resealed 
by  the  Aero  Club  committee.  It  was  shipt 
to  Washington  where  it  will  be  calibrated 
by  the  Bureau  of  Standards  and  subjected 
to  the  most  detailed  and  exhaustive  analy- 
sis and  testing.  Until  the  result  of  this 
examination  is  given  out,  the  reading  will 
not  be  recorded  by  the  Aero  Club  as  abso- 
lutely official. 

Rohlfs  wore  a  suit  of  fur-lined  clothing, 
and  heavy  felt  mittens  made  by  himself 
from  material  half  an  inch  thick.  Of  the 
flight,  he  said : 

"At  20,000  feet,  trouble  began.  I  had 
to  call  on  my  oxygen  bottle.  This  feeds 
air  to  my  lungs  thru  a  device  something 
like  a  football  nose  guard.  At  first  I  tried 
drawing  it  in  thru  the  nose  and  mouth,  but 
this  dried  my  throat  and  I  had  to  shut  my 


mouth  and  breathe  thru  the  nose  alone. 
If  anything  had  happened  to  this  oxygen 
apparatus  I  would  have  been  a  'goner.' 

"At  31,000  feet  the  plane  began  to  wobble 
in  a  way  that,  frankly,  frightened  me.  It 


©  International  Film  Service 

Roland  Rohlfs,  Who  Broke  the  World's  Altitude  Record.  He  Is  the  Test  Pilot  for  the  Curtiss 
Engineering  Corporation,  and  Is  Shown  Seated  in  His  Curtiss  "Wasp"  Machine  Before  the 
Start  of  the  Flight  Over  Roosevelt  Field,  Mineola.  He  Ascended  to  a  Height  of  34,610  Feet, 
Establishing  a  New  World's  Record.  The  Inset  Photograph  Shows  Rohlfs  Rising  From  the 
Ground  for  His  Record- Breaking  Flight.  The  Chart  Below  Is  a  Copy  of  the  Official 
Barograph  Record  of  Rohlfs's  Altitude- Breaking  Flight. 


careened  this  way  and  that,  and  while  do- 
ing so  dropt  600  feet.  I  threw  on  more 
power  and  up  it  went  again."  (The  baro- 
graph markings  showed  the  fall  plainly.) 

"When  I  reached  the  'peak'  the  ther- 
mometer showed  forty-three  degrees  bclo'W 
zero.  It  took  seventy-eight  minutes  to  get 
this  high  and  I  spent  another  twenty  min- 
utes trying  to  make  the  plane  rise  still 
higher.  I  used  every  trick  I  knew,  but 
could  not  coax  another  foot  of  altitude 
out  of  it.  I  believe  I  attained  the  absolute 
top  possible  in  this  machine. 

"I  noticed  several  peculiar  things_  up 
there.  Near  the  top  I  felt  nervous  twitch- 
ings  in  parts  of  my  body.  These  were  at 
several  scars  left  by  an  automobile  acci- 
dent several  years  ago.  After  my  two 
other  high  flights  my  teeth  ached  severely 
and  also  my  stomach.  I  guess  I  can  count 
on  the  aches  lasting  about  ten  days  more. 
They  lasted  that  long  when  I  went  above 
30,000  feet  before." 


Rohlfs  reached  10,000  feet  in  eight  min- 
utes after  leaving  the  ground.  He  flew 
as  far  as  Riverhead,  L.  I.,  where  a  head 
wind  made  him  turn  about.  When  at  the 
highest  altitude  he  was  above  Lake  Ron- 
konkoma,  which  is 
twenty-five  miles 
from  Roosevelt 
Field. 

Rohlfs  made  his 
flight  after  mos 
careful  study  of  his 
problem,  paying  par- 
ticular attention  to 
how  much  weight 
he  could  spare  from 
his  machine  with 
safety.  Rohlfs  con- 
templated removing 
the  tires  but 
changed  his  mind 
and  left  them  on. 
By  a  judicious  cast- 
ing off  of  nuts,  bolts, 
wires,  and  fire-fight- 
ing apparatus  and 
lessening  his  gaso- 
line supply  to  eleven 
gallons  he  reduced 
the  weight  of  the 
machine  by  100 
pounds. 

New  World's  Rec- 
ord for  Pilot  and 
Passenger. 

A  new  official 
world's  altitude  rec- 
ord for  pilot  and 
one  passenger  was 
made  at  Dayton, 
Ohio,  on  September 
6,  when  Major  Ru- 
dolph W.  Schroeder 
climbed  to  28,500 
feet  in  a  Lepere  bi- 
plane equipt  with  a 
400  horse  power  Lib- 
erty motor,  accord- 
ing to  announcement 
made  recently  by  the 
Contest  Committee 
of  the  American  Fly- 
ing Club,  which  had 
charge  of  the  recent 
New  York-Toronto 
contest.  The  an- 
n  o  u  n  c  e  ment  fol- 
lowed the  homologa- 
tion of  data  and 
barograph  charts  sent  by  Colonel  Thurman 
H.  Bane,  Chief  of  the  Army  Airplane  Engi- 
neering Division  at  McCook  Field,  Dayton. 

This  new  mark  of  28,500  feet  greatly 
surpasses  the  former  two-man  altitude  rec- 
ord held  by  Captain  Lang  of  the  Royal 
Air  Force,  who  ascended  to  27,300  feet  on 
January  2,  1919,  in  a  375  horse  power 
English  biplane.  No  official  figures  have 
been  received  in  this  country  yet  in  regard 
to  the  reported  altitude  climb  of  Adjutant 
Casale,  who,  with  one  passenger,  accord- 
ing to  unofficial  reports,  broke  previous 
records  last  June.  Until  official  proof  of 
this  flight  is  received  by  the  Contest  Com- 
mittee of  the  American  Flying  Club,  Major 
Schroeder's  record  will  stand  as  the  world's 
record  for  pilot  and  passenger. 

Major  Schroeder's  new  record  is  of  in- 
ternational interest  because  it  was  made 
possible  by  the  new  airplane  engine  super- 
charger  originated    during   the   war  but 
(Continued  on  page  826) 
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HE  annual  Electrical  Exposition 
held  in  New  York  was  more  resplen- 
dent than  ever  before,  this  year.  It 
discontinued  during  the  war 
and,  judging  by  the  size  of  the 
crowds  that  visited  the  exposition  this  year, 
the  public  was  pleased  indeed  to  see  once 
more  on  exhibit  the  latest  advances  in  elec- 
trical wizardry.    The  exposition  at  New 


RADIO  DIRECTION 
FINDER, 


every  member  of  the  family,  from  little 
Tommy  Edison,  Jr.,  up  to  old  Grandad  puff- 
ing contentedly  on  his  old  and  tried  "Meer- 
schaum." What,  between  electrical  wash- 
ing machines  that  wabbled  around,  or  back 
and  forth,  including  some  that  oscillated 
up  and  down,  with  electric  lights  shining 
thru  their  soapy  depths,  electrical  sirens 
and   powerful    X-ray    machines,  together 


that  we  have  seen  for  some  time.  The  hot 
soapy  water  was  forced  up  thru  and  around 
the  dishes  in  great  fashion,  and  if  any  mi- 
crobes or  bacteria  could  lift  one  of  their 
hind  legs  after  passing  thru  this  scalding 
ordeal,  well,  they  have  got  to  show  us,  that's 
all !  We  told  mother  and  the  girls  about 
it  as  soon  as  we  arrived  home,  and  as  soon 
as  the  mail  order  houses  start  selling  these 


At  the  New  York  Electrical  Show,  Which  the  Editors  Visited,  There  Were  Several  Ingenious  and  More  or  Less  Practical  Electric  Apparata 
Exhibited  and  Demonstrated.  A  Few  of  the  More  Interesting  and  Useful  Things  That  We  Noted  There.  Are  Illustrated  and  Described 
Herewith,  for  the  Benefit  of  Readers  Who  May  Not  Have  Had  the  Opportunity  of  Witnessing  This  Wonderful  and  Educational  Electrical 

Display. 


York  was  staged  in  the  Grand  Central 
Palace,  a  very  handsome  building  and  one 
that  provided  a  commodious  space  for  the 
beautiful  display  of  the  various  apparata, 
instruments  and  devices,  which  included 
everything  imaginable  from  a  specially 
sensitive  micro-ampere  meter,  the  needle  of 
which  indicated  in  millionths  of  an  ampere, 
the  current  produced  by  applying  your 
dampened  finger  to  an  iron  nail  and  a  one- 
cent  piece — up  to  a  ponderous  electrical 
storage  battery  truck,  or  a  complete  elec- 
trical dairy,  where  the  electrically  operated 
vacuum  milker  was  demonstrated  several 
times  each  day. 

The  accompanying  illustration  shows  just 
a  few  samples  of  the  hundreds  of  electrical 
devices  exhibited  and  which  appealed  to 


with  wireless  sparks  and  a  few  dozen  other 
choice  crashes  and  flashes  thrown  in  for 
good  measure,  the  electrically  interested 
populace  was  thoroly  entertained.  Excellent 
band  music  was  furnished  afternoons  and 
evenings  during  the  week  of  the  exposition. 

WHAT  WE  SAW  AT  THE  SHOW 

A  very  clever  vase  light  was  demonstrated 
and  what  "got  our  goat"  was  why — out  of 
100,000,000  people  in  America — some  one 
had  not  thought  of  it  before.  It  instantly 
converts  any  vase,  no  matter  how  big  or 
small,  into  a  beautiful  electric  lamp  with  a 
silk  shade  costing  as  much  as  you  have 
.  money  to  buy  yards  of  silk  for.  See  Fig- 
ure 1.  As  we  walked  down  the  aisle,  our 
attention  was  arrested  by  one  of  the  most 
efficient     looking    electric    dish  washers 


electric  dish  washers  on  the  installment 
plan,  I  and  Mike  McStinchy,  the  chief  clerk 
at  the  office,  have  promised  ourselves  one 
apiece.   Take  a  shot  at  Figure  2. 

As  we  hove  to,  around  the  corner  on 
one  of  the  floors,  we  were  almost  "flabber- 
gasted" trying  to  count  the  total  number  of 
electric  vacuum  cleaners  exhibited.  There 
must  'a  been  a  million  of  'em  !  One  par- 
ticularly large  and  interesting  machine  was 
being  pushed  slowly  over  a  large  Persian 
rug  by  a  dusky  demonstrator.  "Some 
vacuum  cleaner,"  quoth  we.  Egad,  we  had 
the  wrong  family  this  time!  This  machine 
(see  Fig.  3)  was  an  electric  rug  and  carpet 
washer.  When  we  got  close  up  to  it  we 
saw  that  it  had  a  rapidly  oscillating  scrub- 
(Continucd  on  page  815) 
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ELECTRICITY  is  liberated  in  many 
apparently  different  ways.  There  are 
at  least  a  dozen  so-called  "sources" 
of  electricity  which  are  mentioned  in 
text  books.  It  probably  could  be 
shown  that  in  every  case  in  which  elec- 
tricity is  produced,  the  fundamental 
cause  of  the  manifestation  is  the  same. 
We  have  merely  different  ways  of  operat- 
ing on  matter  with  the  dissipation  of  some 
form  of  energy ;  and  the  electric  charge 
or  current  is  generated.  This  signifies  the 
transformation  of  one  form  of  energy  into 
another,  and,  generally,  the  mechanism  is 
reversible.  For  example,  in  the  case  of 
static  electricity  the  influence  machine  may 
be  used  reversibly  as  a  "converter"  of  elec- 
tricity or  of  mechanical  energy, — that  is  to 
say  as  a  generator  or  as  a  motor.  When 
we  hear  of  a  "new"  source  of  electricity 
we  are  curious  to  find  out  all  about  the 
mechanism  of  the  source — as  to  its  re- 
versibility, efficiency  of  energy  conversion, 
applicability  to  the  mechanical  arts,  etc. 

"Piezo-Electricity",  discovered  by  J.  and 
P.  Curie,  is  the  name  given,  in  1881,  to  a 
crystal  source  of  electricity.  In  this  case 
electric  charges  of  different  signs  are 
liberated  on  different  surfaces  of  a  crystal 
when  mechanical  stresses  or  vibrations  are 
impressed  on  certain  of  its  parts.  The  word 
picso,  pronounced  p  I  e  z  o,  is  derived 
from  the  Greek  piesein,  signifying  "to 
press"  ;  hence  "pressure"  electricity. 

Crystals  Which  Evolve  Electricity. 

Not  every  crystal  is  piczo-elcctrically 
active.  Nature  grows  crystals,  whether 
mineral  or  organic,  in  thirty-two  differing 
classes  of  structure — of  these,  just  twenty 
classes  offer  the  necessary  condition  for 
piezo-electric  activity.  And  this  condition 
is  asymmetry  of  structure  or  of  molecular 
arrangement.  While  a  very  large  number 
of  crystals  have 
the  electric 
property,  only 
compa  r  atively 
few  exhibit  the 
phenomenon  to 
a  sufficiently  in- 

tprpsrintr  decree    BOILING  DISTILLED 
teresung  uekrec   Water  and  adding 
to    warrant  all  rochellesalt 
mention    of  it 
at  this  time. 

Amongst  min- 
eral crystals 
quartz  and 
tourmaline  are 
the  best  known 
having  the 
asymmetric 
structure  —  the 
molecules  con- 
sisting of  regu- 
lar "bricks", 
are  staggered 
into  a  skew 
symmetry  or 
spiral  structure. 
In  the  case  of 
the  organic 
crystals,  the 
molecules 
themselves  are 
a  sy  m metric, 
that  is  to  say, 
they  do  not 
comprise  "reg- 
ular bricks". 
They   have,  in 


IT  WILL  DISSOLVE 


MANY  new  and  surprising  things  have 
come  to  light  during  the  war.  While 
the  guns  thundered  in  Europe, 
American  scientists  quietly  went  about 
their  work,  hatching  out  many  new  mar- 
vels. 

One  of  the  most  unique  inventions — at 
least  from  the  Experimenter's  standpoint 
— is  the  wonderful  Piezo-electric  effect  of 
Rochelle  crystals.  In  these,  a  veritable 
new  gold  mine  has  been  opened  to  all 
experimenters.  What  these  crystals  will 
all  do  fairly  staggers  one's  imagination. 
Think  of  a  simple  salt  crystal  that  will 
actually  talk,  that  can  be  a  telephone  re- 
ceiver, and  a  transmitter  combined,  that 
will  give  as  much  as  100  volts  when 
squeezed  with  two  fingers,  that  will 
"sing"  when  current  is  supplied  to  it! 
And  the  best  part  is  every  one  of  us  can 
make  his  own  crystals  and  perform  these 
experiments  without  having  to  buy  this 
20th  century  electrical  wonder — for  as 
yet  it  can't  be  bought,  anyway! 

Wo  consider  ourselves  fortunate  to 
present  our  readers  with  a  very  compre- 
hensive article  on  the  new  invention  by 
its  inventor,  Mr.  A.  McL.  Nicolson.  Many 
new  uses  will  be  found  for  the  invention 
and  we  invite  our  readers  to  send  us  their 
experience  for  the  benefit  of  all. — The 
Editors. 


fact,  little  skew  symmetries  of  their  own. 
Both  the  mineral  and  the  organic  crystal 
exhibit  their  respective  asymmetries  as 
right-  or  left-handed  skew  structures.  This 
is  revealed  in  their  power  to  rotate  the 
plane  of  polarization  of  polarized  light  in 
corresponding  right  or  left  directions. 

We  are,  just  now,  more  interested  in  the 
organic  crystal  since  this  type,  comprising, 
as  it  does,  the  asymmetric  carbon  molecule, 
has  proved  to  be  more  susceptible  of  large 
piezo-electric  effect.  Examples  of  active 
organic  crystals  are  sugar,  camphor,  tar- 
taric acid,  etc. 


REMOVE  SEED  CRYSTALS 

ON  BLOTTER 

DRV  OVER  LOW  HEAT. 


TESTING  WITH 
HYDROMETER 
AND THERMOMETER 

POUR  HOT 
SATURATED 
1   SOLUTION  IN 
I  GLASS  OR  CUP 
MUST  NOT  BE 
DISTURBED 


'MAKING  THE  SEED  CRYSTALS  < 


IN  SOLUTION  MADE 
THE  SAME  AS  IN  -2- 
DQOP  SEED  CRYSTALS 
MADE  IN  STAGE  -1- 


REMOVING  WATER  BY  ALCOHOL 
METHOD    FIRST  IMMERSED 
FOR  3  OR  4  HOURS  IN  0O°'« 
AND  THEN  20  MINUTES  IN 
ABSOLUTE  ALCOHOL  - 


*Research  Lab- 
oratories of  the 
American  Tele- 
phone and  Tele- 
graph Company 
and  the  Western 
Electric  Com- 
pany, Inc. 


K  -ALCOHOL 


MERCURY 


>  GROWING  THE  TALKING  CRYSTALS  < 

Fig.  1. 


Rochelle  Salt  Crystal  Very  Active 
Electrically. 

A  crystal  which  is  very  active  piezo- 
electrically  is  "dextro  rotary"  sodium  po- 
tassium tartarate  or  Rochelle  salt. 

Recently,  the  Research  Laboratory  of  the 
American  Telephone  and  Telegraph  and 
the  Western  Electric  Companies  investi- 
gated the  possibility  of  developing  piezo- 
electric crystals.  It  was  soon  found  that 
crystals  of  Rochelle  salt  would  give  good 
results  if  prepared  in  a  special  manner. 

Briefly,  increased  efficiency  is  brought 
about  by  the  following  conditions : 

1.  Selection  of  particular  habit  of 
growth. 

2.  Desiccation.  (Preserving  by  ex- 
hausting the  moisture.) 

3.  Development  of  the  crystal  into  a 
composite  polar  structure. 

4.  Application  of  static  compression. 

5.  Use  of  electric  poles  normal  to  each 
other. 

6.  Application  of  torque. 

How  the  Crystals  are  "Grown". 

Rochelle  salt  crystals  are  grown  from 
nuclei  or  "seeds"  of  definite  form.  These 
are  obtained  by  selection  from  crystal 
croppings  spontaneously  grown  in  a  super- 
saturated solution  of  the  salt  (the  formula 
is  Na  K  C4  H4  0„.  4H2  O).  The  solution 
should  be  made  up  of  8  parts  Rochelle  salts 
to  5.33  parts  of  water.  The  density  of  the 
solution  at  50°C.  is  1.33  and  the  nuclei 
from  which  large  crystals  are  grown,  are 
"planted"  in  the  mother  liquor  when  the 
temperature  has  dropped  to  38° C.  The 
crystal  grows  rapidly  as  the  temperature 
of  the  liquor  falls  to  that  of  its  surround- 
ings. The  seeds  are  selected  so  that  they 
are  practically  square  shaped — the  seed,  for 
this  purpose,  must  lie  with  its  principal  or 
optic  axis  in  a  horizontal  plane. 

When  a  crys- 
tal is  grow  11 
very  rapidly — 
as  by  the  tem- 
perature gradi- 
ent method  de- 
scribed—  it  de- 
velops a  com- 
posite structure 
termed  by  min- 
eralogists the 
"hour-glass". 
Fig.  1  illustrates 
the  entire  pro- 
cess  graph- 
ically. 

How  the  Crystals 
are  Mounted 

Important  use 
is  made  of  this 
structure  and 
its  development 
is  fully  en- 
couraged. It  is 
found  that  if 
the  crystal, 
when  grown  to 
the  desired  size, 
from  30  to  200 
grams,  and 
when  thoroly 
desiccated,  o  r 
dried,  develops 
new  and  strong- 
er electric  poles 
on  its  surface. 
The  vertical 
walls,  sur- 
rounding the 
principal  axis, 
form  one  pole 
while  the  two 
horizontal,  o  r 
basal  planes. 
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together  form  the  other  pole.  Beeswaxed 
tinfoils  serve  as  electrodes  when  applied  to 
the  crystal.  Since  compression  greatly  im- 
proves the  piezo-electric  effect  in  these 
crystals  an  appliance  shown  in  Fig.  3  called 
the  "spring  compressor"  may  be  used.  The 
appliance  comprises  a  pair  of  aluminium 
plates  connected  together  with  powerful 
•  springs.  Thumb-screws  are  provided  so 
as  to  apply  20  to  40  pounds  pressure  to  the 
crystal.  The  compressor  forms  one  pole, 
preferably  the  "grounded "  pole  of  the 
crystal.  The  other  is  called  the  "girdle" 
pole,  because  fine  wires  may  be  stranded 
and  wrapped  around  the  crystal  at  its 
equator,  making  proper  connection  with 
the  tinfoil  coating  there. 

The  mechanically  sensitive  regions  of  the 
crystal  are  at  the  four  corners  of  the 
"square" — on  the  ends  of  the  two  basal 
planes.  Care  should  therefore  be  taken  to 
have  the  crystal  bear  on  these  corners  in 
the  spring  compressors.  This  is  readily 
accomplished  by  filing  the  crystal  on  its 
basal  planes  so  as  to  render  it  slightly  con- 
cave on  both  crystallographic  poles. 

An  ordinary  half  round  file  is  used,  and 
the  top  and  bottom  faces  filed  in  such  a 
manner  that  the  corners  are  elevated 
slightly ;  making  them  higher  than  the  rest 
of  the  face. 

When  compression  is  applied  to  the 
crystal  an  electric  charge  is  imparted  to 


its  poles — so  that  the  girdle  electrode  be- 
comes plus  and  the  basal  planes,  together 
(or  the  spring  compressors)  become  minus. 
This  electrification  will  leak  away  and  when 
the  compression  is  relaxed,  the  crystal  poles 
■will  reverse  the  signs  of  the  liberated 
charges.  Great  sensitiveness  is  also  ob- 
tained if  the  crystal  is  subjected  to  torsion. 
A  charge  of  several  micro-coulombs  and 
potentials  exceeding  100  volts  may  be  ob- 
tained by  twisting  the  crystal  with  the 
fingers. 

The  Crystals  "Talk". 

If,  now,  we  reverse  the  process  and  apply 
electric  potentials  to  the  crystal  poles, 
sounds  will  be  emitted  by  the  crystal  due 
to  its  relative  displacement.  It  will  be 
found,  if  a  small  mirror  be  applied  with 
wax  to  different  parts  of  a  crystal  and  its 
motions  examined  by  projecting  a  beam 
of  light  reflected  by  the  mirror  to  a  screen, 
that  the  principal  component  of  motion  is 
one  of  twisting.  The  crystal  thus  "wriggles" 
under  electric  stress  and  will  emit  tones 
in  consonance  with  the  potentials  applied. 

Several  interesting  experiments  have  been 
performed  utilizing  one  or  other  or  both  of 
the  electrical  and  mechanical  effects  pro- 
duced by  the  piezo-electric  crystal.  We 
may  first  use  the  crystal  as  a  transmitter 
or  detector  of  mechanical  vibrations  or 
sound.    A  very  convenient  application  is  to 


Insulating 
bush/ng 


4/um/num  p/otc; 


Above: — Crystal  as  a  Phonograph  Transmit- 
ter.   Below: — As  a  Transmitter  or  Receiver. 

the  phonograph.  A  needle  may  be  inserted 
in  a  plate  attached  to  one  end  of  the  crystal, 
fig.  2,  so  that,  if  held  properly  over  a  mov- 
ing record  the  needle  will  transfer  torsional 
movements  to  the  crystal,  and  correspond- 
ing electrical  currents  will  be  generated. 
The  alternating  potential  generated  by  the 
crystal  under  these  circumstances  may  be 
as  large  as  10  volts  and  the  resulting  cur- 
rent will  be  several  microamperes.  In  the 
simplest  form  of  this  experiment,  electro- 
magnetic receivers  of  high  impedance  may- 
be used  to  detect  speech  and  music  from  the 
phonograph.  Since  the  impedance  of  the 
crystal  at  acoustic  frequency  is  about  300,000 
ohms,  the  impedance  of  the  receivers  used 
should  be  very  high — at  least  a  few  thou- 
sand ohms.  The  crystal  itself  can  operate 
several  hundred  receivers  in  series  and  par- 
allel. See  Fig.  4. 

Instead  of  using  the  phonograph  to  agi- 
tate the  crystal  transmitter,  we  can,  by  add- 
ing a  diaphragm  to  the  crystal,  talk  or  sing 
against  the  diaphragm  and  thus  excite  the 
crystal  to  about  the  same  degree  that  ob- 
tains with  the  phonograph  record.  Thus  by 
singing  against  the  diaphragm  near  a  reso- 
nant frequency  of  the  crystal  housing,  say 
at  a  frequency  corresponding  to  "middle  C" 
in  music,  or  256  cycles  per  second,  we  can 
genet-ate  an  alternating  current  in  the  crys- 
tal of  20  microamperes  and  an  open-circuit 
potential  of  15  volts.   The  former  may  be 
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Fig.  4.— Circuit  for  Connecting  Up  100  Tele- 
phone Receivers  to  Rochelle  Salt  Crystal 
Transmitter.  Fig.  5. — Circuit  for  Crystal 
Telephonic  Loud-Speaker.  Photo  at  Right 
Shows  Several  Varieties  of  Rochelle  Crystals. 
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1  Fig.  3-A.    How  the  Dressed  and  Mounted  Some  Excellent  Rochelle  Salt  Crystals  "Grown"  by  the  Author  from  "Seed  Crystals."  I 

I  Rochelle  Crystal  Appears.    The  Diaphragm  Some  of  These  Crystals   Have   Been  "Grown"   as   Large  as  Two  feet  and    More.     The  = 

1  Is  of  Paper  or  Goldbeater's  Skin  Stretched  Editors  Have  "Grown"  Some  Crystals  Several  Inches  in  Length  Very  Successfully,  Fol-  I 
|             Around  the  Outside  as  Shown.                                                              lowing  the  Author's  Instructions. 


measured  with  a  transformer,  thermocouple 
and  D.  C.  microampere  meter,  the  latter 
with  an  electrostatic  voltmeter. 

The  diaphragm  used  is  rather  novel.  A 
strip  of  gold-beater's  skin  or  even  of  paper 
(stiff  bond)  is  wrapped  around  the  spring 
compressors,  holding  the  crystal,  as  in  the 
first  experiment,  and  metal  bands  tighten  the 
strip  on  each  of  the  two  spring  compressors. 
We  now  have  a  cylindrical  diaphragm  sur- 
rounding but  not  touching  the  crystal — yet 
conveying  stresses  to  the  crystal  thru 
the  spring  compressors.  The  diaphragm,  in 
order  to  be  effective,  must  be  corrugated  as 
shown  in  Figs.  3  and  3A.  This  is  done 
very  readily  by  twisting  the  bands  holding 
the  diaphragm  in  opposing  senses  prior  to 
its  stretching  and  tightening.  Usually  a  sep- 
arate and  removable  appliance  is  used  to 
perform  these  operations  on  the  diaphragm. 

Vibrations,  due  to  sound  waves,  proceed 
from  the  cylindrical  diaphragm  thru  the 
spring  compressors,  to  the  enclosed  crystal. 
The  crystal,  when  it  is  disturbed  by  the  vi- 
brations, converts  these  mechanical  effects 
into  corresponding  electrical  charges  or 
currents,  which  may  readily  be  detected  in 
the  receivers  placed  in  the  circuit. 

Crystal  Transforms  Electricity  into 
Speech. 

But,  as  shown  above,  another  interesting 
function  of  the  crystal  is  that  of  a  receiver 
of  electrical  oscillations.  If  we  impress  an 
alternating  potential  on  the  crystal  poles 
and  use  the  transmitter  construction  just 
described,  then  the  crystal,  itself  vibrating 
under  the  electric  stresses  applied,  will  im- 
part axial  and  torsional  vibrations  to  the 
cylindrical  diaphragm.  Thus,  corresponding 
acoustic  effects  will  be  produced  which  may 
be  heard  considerable  distances  away  from 
the  crystal  receiver. 

This  experiment,  using  the  crystal  as  a 
receiver,  may  be  performed  in  different 
ways.  Most  simply,  a  carbon  microphone 
may  be  applied  as  transmitter.  This  is 
shown  in  Fig.  5  with  a  local  battery  and 
high  ratio  transformer,  which  matches 
fairly  well  the  low  impedance  of  the  local 
microphone  circuit  with  that  of  the  high 
impedance  crystal.  In  this  arrangement  the 
crystal  operates  as  a  "loud  speaking"  tele- 
phone and  may  be  heard  several  hundred 
feet  away. 


Fig.    6.    Circuits   for    Connecting  Speaking 
Crystal,  Vacuum  Tube  Amplifier  and  a  Sec- 
ond Crystal  as  a  "Loud-Talker." 


_  ,  face  norma/  to  one  of  Me  „ 
I  "S/nori/  ~or  latere/  "ar 
\\e/ecfr/c  oses 


Fig.  7.  Above: — Stress  Applied  to  Quartz 
Crystal  at  "W"  Produces  Electric  Current 
of  Polarity  Indicated.  Rochelle  Salt  Cry- 
stals Act  Similarly.  Below: — Dressing  of 
Crystals  for  the  Girdle  Orientation. 


Another  experiment  is  the  use  of  crys- 
tals at  both  ends  of  a  line.  In  order  to  in- 
crease the  detecting  and  emitting  effects  of 
the  piezo-electric  crystal,  the  vacuum  tube 
amplifier  may  be  used.  Fig.  6  shows  a  crys- 
tal transmitter,  a  crystal  receiver,  and  an 
intervening  two-stage  vacuum  tube  repeater 
or  relay.  Speech  and  phonograph  effects  ap- 
plied to  the  transmitter  may  be  heard  pro- 
ceeding from  the  crystal  receiver,  with  suf- 
ficient volume  to  fill  a  large  auditorium. 
Under  these  conditions,  if  the  crystal  re- 
ceiver is  placed  nearer  than  a  few  yards 
from  the  crystal  transmitter,  the  receiver 
will  sing  to  the  transmitter.  This  well- 
known  phenomenon  in  ordinary  telephony 
is  known  as  "howling"  and  is  due,  of  course, 
to  the  presence  of  local  free  energy,  of  bat- 
tery or  amplifier,  which  will  maintain  cir- 
culatory oscillations  of  the  acoustic  and 
electrical  effects. 

At  present  the  efficiency  of  these  crystals, 
as  defined  by  the  ratio  of  the  output  to  the 
input,  is  not  high.  This  is  principally  be- 
cause of  the  difficulty  of  associating  a  per- 
fect housing  with  the  crystal.  The  housing, 
is,  of  course,  necessary  in  order  to  trans- 
late vibrations  to  or  from  the  crystal.  The 
efficiency  becomes  greater  only  when  the 
frequency  of  the  applied  vibrations  is  close 
to  that  of  the  natural  frequency  of  the 
combined  costal  and  its  housing.  Hence 
the  comparatively  large  values  of  the  al- 
ternating currents  and  potentials  generated 
by  the  crystal  when  it  is  operated  near  any 
of  its  resonant  frequencies — for,  it  may 
have  several  modes  of  vibration. 

Some  day  it  may  be  possible  to  pick  up 
a  pebble  from  the  beach,  place  it  to  the  ear 
and  listen  to  voices  spoken  to  another  peb- 
ble found  on  some  other  shore. 

[As  transmitters  and  loud-talkers,  these 
crystals  produce  remarkable  results  and  the 
amateur  will  be  well  repaid  by  his  results, 
provided  he  follows  the  instructions  given 
in  this  paper.  As  detectors  for  wireless 
telegraphy,  however,  they  are  practically 
valueless,  if  used  in  the  regular  way.  Per- 
haps some  amateur  may  some  day  hit  upon 
a  scheme  which  will  produce  the  much- 
looked-for  perfect  crystal. — Editor.] 
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Electric 


The  accompanying  illustration  of  an  elec- 
tric sign,  and  which  is  mounted  on  the 
north  side  of  73rd  Street  and  Broadway, 
New  York  City,  involves  a  new  departure 
of  electrical  advertising  displays  of  this 
type.  Instead  of  outlining  the  forms  of 
the  letters  on  the  sign  with  electric  light 
bulbs  or  illuminating  the  entire  sign  by 
indirect  or  flood  lighting,  reflected  on  to  it 
from  long  reflectors  placed  at  the  sides  and 
at  the  top,  as  is  quite  common  practice,  the 
letters  themselves  in  this  new  sign  form 


One  of  the  Newest  Wrinkles  in  Electric  Sign 
Design  Is  That  Here  Shown.  The  Letters 
Stand  Out  in  Black  Relief  Owing  to  the  Ar- 
rangement of  the  Lamps,  Which  Are  Placed 
in  Back  of  the  Hollow  Letters,  as  Illustrated 
in  the  Sectional  View. 
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tained  when  looking  at  an  ordinary  photo- 
graph, and  then  viewing  a  stereoscopic 
photograph  of  the  same  view  or  object 
with  the  aid  of  a  stereoscope,  when,  of 
course,  the  images  on  the  photograph  ap- 
pear to  stand  out  in  bold  relief. 


the  reflecting  troughs,  in  which  the  lamp 
bulbs  are  mounted.  The  inside  surfaces  of 
the  hollow  letters  are  painted  white  so  as  to 
serve  as  reflectors.  The  lights  are  sup- 
ported at  a  short  distance  from  the  sign 
itself  by  means  of  iron  rods  as  shown  in 
the  detail  illustration  herewith.  In  this  way 
the  letters  seem  to  stand  out  in  relief  on 
the  face  of  the  signboard,  and  give  a  very 
pleasing  and  mysterious  appearance  indeed. 
The  effect  is  much  the  same  as  that  ob- 


Aviators  Iimsfap^cftedl  ©in\  ISlectirac  ClhaiFt 


Many  ingenious  devices  as  well  as  mov- 
g  pictures  and  electrical  chart  boards,  and 
pecially  illuminated  maps,  were  devised 
id  employed  in  training  American  aviators 


regular  aviation  training  schools  of  the 
Army  and  Navy  Departments.  One  of  the 
most  difficult  things  which  the  military  or 
naval  aviator  has  to  learn  is  to  shoot  accu- 


sing the  World  War.  Some  of  these 
ndered  such  excellent  service  and  gave  so 
rch  promise  that  they  have  been  retained 
d  improved  upon  for  utilization  in  the 


rately  while  flying  in  the  air.  To  the  lay- 
man this  may  sound  quite  simple,  but  it  is 
far  from  being  such,  and  the  experts  who 
train  aviators  for  this  duty  know  it. 


One  of  the  methods  used  for  instructing 
the  soldier  aviators  in  which  electricity 
played  its  part  is  here  presented.  The 
bright  spots  indicate  the  positions  of  small 
incandescent  lamps  behind  the  screen  on 
which  the  airplanes  appear  in  various  flying 
attitudes.  These  were  all  flashed  on  for 
the  picture,  but  ordinarily  are  not  visible. 
Aiming  and  firing  practice  is  accomplished 


Clever  Electric  Chart  Board  for  Instructing 
Aviators  in  Firing  at  Enemy  Planes.  After 
the  Dummy  Machine  Gun  Has  Been  Sighted, 
the  Lights  Are  Flashed  On  and  the  Gun  Is 
Checked  With  Them. 


by  sighting  a  dummy  machine  gun  at  the 
position  ahead  of  the  plane,  so  that  the 
time  of  travel  of  the  bullet  will  he  the  same 
as  that  of  the  plane,  and  therefore  it  will 
reach  a  vital  spot.  After  the  sighting  is 
completed,  the  lights  are  flashed  on  and  the 
gun  setting  is  checked  by  them.  The  three 
spots  indicate  the  correct  setting  of  the  gun 
for  various  plane  speeds  of  75,  100  and  125 
miles  per  hour. 


6SCs 


asting"  Motor  Winding 


\  new  type  of  rotor  with  cast  winding, 
lich  has  been  recently  designed  by  one 
the  leading  electrical  concerns,  presents 
w  features  and  improvements  worthy  of 
tice. 

The  bars  and  short-circuiting  rings  corn- 
sing  the  windings  employ  the  same  mate- 
1  and  are  cast  in  a  single  operation.  With 
:  windings  thus  made  a  solid  unit,  rigidity, 
rability  and  better  balance  is  produced. 
ie  cast  winding  from  an  electrical  point 
view  also  insures  uniform  cross  section 
d  union  between  the  bars  and  the  end 
lgs.    This  has  become  a  factor  in  elimi- 
1  ting  operating  difficulties  due  to  open- 
ly Icuiting  of  joints  between  bars  and  end 
I  ngs. 

Holes  bored  radially  thru  the  cast  end 
ings  give  effective  ventilation  for  rotation 
i  either  direction. 

The  new  cast  winding  rotor  is  said  to 
)e  especially  effective  on  induction  motors 


of  the  Squirrel  Cage  type. 
The  illustration  shows  a 
sectional  view  of  the  cast 
rotor. 

The  American  Electrical 
Manufacturer  Is  Always 
Intent  Upon  Producing  Ma- 
chinery in  Large  Quanti- 
ties and  One  of  the  Latest 
Departures  in  This  Direc- 
tion Is  in  the  Form  of  a 
"Cast"  Motor  Winding. 
This  Particular  Cast  Motor 
Winding  Is  a  Squirrel-Cage 
Rotor  for  an  Alternating 
Current  Induction  Motor. 
Not  Only  Is  This  Idea  Me- 
chanically Advantageous, 
but  It  Is  Also  Said  to  be 
Very  Superior  in  the  Elec- 
tric    Efficiency  Achieved. 

Each  year  sees  more 
and  n  ore  the  mechanical 
mamracture  of  such 
parts  jf  machinery  as  this. 


/ 
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ELECTRIC  TATTOOING  NEEDLE 


London,  England,  Has  Started  on  a  New  Road  to  Fame — 
Making  Women  Beautiful  by  Electric  Tattooing!    A  Per- 
manent   "Peaches    and    Cream"    Complexion    Is  Yours, 
Gwendolyn,  for  Six  Bits. 


We  have  always  been  under  the  impres- 
sion that  the  English  women  were  blest 
with  one  of  the  finest  complexions  in  the 
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world,  but  here  comes  a  cable 
from  London  telling  of  the 
popularity  accorded  to  a  new 
fad  in  the  English  city — that  of 
electrically  tattooing  a  perma- 
nent complexion  or  blush  on 
the  face.  The  report  goes  on 
to  say  that  the  pallid  and  sal- 
low faces  of  London  women 
are  being  permanently  bright- 
ened and  given  a  rosy  tint  by 
expert  tattooists,  whose  electric 
needle  applications  can  be 
graduated  to  suit  any  physiog- 
nomy, and  further,  that  the  tat- 
tooists report  they  have  never 
done  such  a  thriving  and  prof- 
itable business  among  women 
as  now. 

Howsomever,  and  be  that  as 
it  may,  our  artist  has  depicted 
in  the  accompanying  illustra- 
tion one  of  London's  fair  dam- 
sels receiving  the  electric  tat- 
tooing treatment  for  a  perma- 
nent rosy  complexion.  Such 
an  outfit  comprises  an  electric 
tattooing  needle  operated  from 
a  battery  and  supplied  with 
current  thru  a  flexible  wire, 
while  a  small  rubber  tube  leads 
thru  the  needle  proper  to  which- 
ever complexion  is  selected  by 
the  customer.  In  some  of 
these  tattooing  needles  the  col- 
oring pigment  is  contained  in  a 
small  hollow  chamber  on  the 
base  of  the  needle  itself.  We 
presume  this  fad  will  cross  the 
ocean  and  become  a  new  art  on  Broadway 
— the  lane  of  many  brilliant  accomplish- 
ments, the  least  of  which  is  Beauty. 


IDirillll  B©ires  Square 


Did  you  ever  have  a  dream  of  a  drill  that 
would  bore  a  square  hole?  All  of  us  have 
at  one  time  or  another,  perhaps.  An 
auger  to  bore  square  holes  has  at  last  been 


A  Round  Peg  Does  Not  Fit  a  Square  Hole — But  This  Inventor  Has 
a  Circular  Drill  That  Bores  a  Square  Hole. 


invented  by  Carl  H.  Schmidgall  of  Peoria, 
111.  The  simple  tool .  works  its  way  by 
rotary  motion  thru  wood,  iron  or  stone.  It 
is  really  five  augers  in  one — four  little 
conical  rotary  cutters 
milling  out  the  cor- 
ners of  the  square 
after  the  main  shaft 
has  bored  a  round 
hole.  Drilling  a  square 
hole  thru  a  one-inch 
piece  of  marble  by 
present  methods  takes 
four  hours  or  more 
of  careful  work  by  a 
skilled  man.  The  new 
invention  does  it  in 
five  minutes.  There 
are  only  a  dozen  parts 
in  the  machine,  and, 
according  to  experts, 
it  can  be  manufac- 
tured at  a  compara- 
tively low  price.  A 
simple  variation  in 
the  shape  of  the  cut- 
ters makes  possible 
the  boring  of  holes  of 
many  different  shapes. 

Mr.  Schmidgall  has 
been  working  on  his 
invention  since  he  was 
twelve  years  old.  He 
is  now  twenty-nine, 
and  operates  the  big- 
gest hand-made  tool 
shop  in  Illinois,  out- 
side of  Chicago. 
Master  mechanics 
from  all  parts  of  the 
United  States  have 
recently  visited  his 
shop  to  look  at  the 
square  hole  auger. 
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HANDLESS,  HE  USES  TELEPHONE. 

In  the  latest  bulletin  as  issued  by  the 
American  Red  Cross  we  come  upon  the 
remarkable  story  of  a  man  whose  arms 
were  amputated  midway  between  the  el- 
bows and  wrists.  The  best  way  to  tell  his 
story  perhaps  would  be  to  quote  directly 
what  this  man  has   done  and  is  doing: 

"At  the  time  of  the  accident  the  oscalcis 
was  removed  from  my  left  heel  with  tendon 
of  Achilles.  A  brace  made  of  steel,  leather, 
and  felt  is  a  substitute  for  the  tendon  of 
Achilles,  and  with  it  I  can  walk  several 
miles  every  day  with  ease.  I  frequently 
walk  five  miles  just  for  the  joy  of  walking. 

"I  have  the  following  implements,  each 
of  which  has  a  fitting  that  is  an  exact  dupli- 
cate of  the  butt  ends  of  the  hooks.  These 
hooks  and  the  implements  fasten  into  the 
wrist  plates  of  the  artificial  arms  with  a 
spring  catch,  so  that  I  can  release  either 
or  both  hooks  and  insert  the  other  imple- 
ments at  will : — Knife,  fork,  and  spoon  for 
eating ;  hair  brushes ;  tooth  brush ;  whisk 
broom  and  hat  brush ;  blacking  brush  for 
shoes ;  Gillette  razor  and  lather  brush ; 
tooth-pick;  fountain  pen;  match-holder; 
telephone-holder. 


Without  Hands — He  Uses  Telephone.  A 
Striking  Example  of  the  "Reconstruction" 
Work  on  Crippled  Soldiers  Being  Performed 
by  the  Red  Cross  Hospital  Experts.  Soldiers 
Without  Arms  or  Minus  Perhaps  One  or  Both 
Legs,  Are  Being  Trained  to  Do  Most  Every- 
thing Any  Normal  Man  Can  Do.  They  Are 
Taught  Clerical  Work,  Drafting,  Painting, 
and  Many  Other  Arts  and  Trades. 

"On  the  dressing  table  in  my  bedroom,  I 
keep  a  pair  of  extra  long  hooks  with  which 
I  put  on  and  take  off  collar  and  necktie. 
The  remainder  of  dressing  and  undressing 
is  not  with  the  standard  hooks  which  are 
not  long  enough  to  reach  collar  button  at 
throat.  I  button  the  collar  at  back  of 
neck  before  I  put  the  shirt  on.  I  dress  in 
about  twenty  minutes  and  undress  in  about 
half  that  time.  Shaving  takes  from  twenty- 
five  to  thirty  minutes,  depending  on  condi- 
tion of  razor.  I  do  this  entirely  alone, 
washing  and  drying  face  afterward,  taking 
the  razor  apart  and  drying  it  and  changing 
razor  blades  when  they  are  dull.  Brushing 
hair  and  clothes,  attending  to  teeth,  and 
shining  shoes  are  simple  matters. 

"I  meet  with  little  difficulty  in  telephon- 
ing, or  the  ordinary  routine  of  desk  work. 
Have  been  receiving  good  living  wages  for 
more  than  twelve  years. 

"About  four  years  after  my  accident,  I 
married  one  of  the  several  nurses  that 
helped  care  for  me  in  the  hospital.  We 
have  four  children." 

Thus  the  great  work  goes  on — every  day 
sees  new  and  more  remarkable  develop- 
ments in  helping  the  lame  to  walk  and  the 
sick  to  get  well. 
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>©dsi  Waiter  Bottttle  AHa^ram 


The  thousands  of  own- 
ers of  small  soda  water 
stands  all  over  the  coun- 
try annually  lose  hun- 
dreds of  dollars  due  to 
people  helping  themselves 
to  the  various  drinks  when 
the  proprietor  is  conveni- 
ently absent.  To  mitigate 
this  loss  to  the  owners  of 
soda  water  stands  the  in- 
ventor, Mr.  Charles  F. 
Scarborough,  has  brought 
out  a  clever,  electric 
alarm  which  is  combined 
with  a  bottle-cap  opener  in 
the  manner  here  shown. 

The  alarm  apparatus 
comprises  a  dry  cell  bat- 
tery and  bell  mounted  in 
small  box,  which  can  be 
placed  out  of  sight  so  far 
as  the  customers  are  con- 
cerned. A  flexible  duplex 
wire  or  cable  leads  from 
the  alarm  box  to  the  bot- 
tle-cap removing  device. 
This  cap  remover  com- 
prises two  distinct  and 
thoroly  insulated  metallic 
rings  which  are  connected 
to  the  bell  circuit.  If  the 
circuit  is  closed  as  would 
be  caused  by  a  piece  of 
metal  coming  in  contact 
with  the  two  metal  fingers 
of  the  cap  remover,  then 
it  will  sound  the  alarm.  Such  soda  bottles 
are  usually  opened  up  by  a  regular  cap- 
remover  and  to  make  sure  that  the  person 
desirous  of  stealing  a  drink,  will  use  the 


An  Electric  Soda  Water  Bottle  Alarm.  Which  Has  Recently  Been  Patented.  It  Comprises  Two  Electric  Con- 
tacts Fitted  in  an  Insulating  Handle,  Which,  When  Short-Circuited  by  the  Metal  Cap  on  the  Soda  Bottle, 

Will  Cause  the  Bell  to  Ring. 


electrified  bottle  opener,  this  is  placed  in  as 
conspicuous  a  position  as  possible  as  the 
illustration  shows.  He  grabs  the  cap  re- 
mover, and  the  minute  that  it  is  placed 


in  contact  with  the  metal  cap  of  the  bottle, 
the  circuit  is  closed — the  bell  rings,  thus 
notifying  the  proprietor  that  he  has  "cus- 
tomers". 


iectricity 


A  recent  house-finishing  development  is 
a  motor-driven  stucco  machine  by  which 
the  material  is  applied  by  projecting  it  from 
the  machine  by  centrifugal  force  set  up  by 
revolving  spider  blades.  The  manufac- 
turers of  this  device  state  that  by  apply- 
ing the  stucco  in  this  manner,  a  skin,  or 
enamel,  is  formed,  making  an  outside  coat- 


ing which  is  impervious  to  moisture.  As 
an  instance  of  the  speed  at  which  the  ma- 
chine works  it  is  said  that  an  operator  with 
a  helper  to  supply  the  material  can  project 
350  square  feet  an  hour  against  hollow  tile, 
brickwork  or  concrete  blocks,  and  a  trifle 
less  against  such  material  as  metal  or  wood 
lath.    The  equipment  is  light  in  weight, 


aluminum  castings  being  used  for  the 
frame  and  tool  steel  for  the  revolving 
spider  blades  and  automatic  feed.  The 
weight  of  the  motor,  therefore,  represents 
the  greater  part  of  the  total  weight  of  the 
machine.  An  auxiliary  hopper  is  provided 
by  which  pebbles,  crushed  granite  and  simi- 
lar materials  can  be  effectively  thrown  into 
the  stucco  base. 

All  of  the  work  on  an  eight-room,  two- 
story  frime  residence,  including  piazza 
posts,  wa.ii  accomplished  with  one  machine, 
and  the  actual  running  time  of  the  ma- 
chine in  completing  the  entire  contract  was 
just  21  hours.  The  lapsiding  was  not  re- 
moved, but  is  covered  with  a  saturated 
felt  paper,  against  which  was  nailed  the 
metal  lath  and  the  stucco  then  applied.  The 
metal  lath  was  completely  imbedded  with- 
in a  projected  depth  of  %" ,  and  after 
being  roughly  floated,  the  white  stucco 
finish  effect  was  projected  with  the  ma- 
chine. 

The  following  will  be  found  a  conserva- 
tive average  estimate  of  stucco  projected 
by  this  clever  machine. 

Against  a  poured  concrete  base,  a  coat  of 
stucco  from  Y\"  to  %",  an  operator  should 
project  350  to  400  square  feet  per  hour; 
against  unpainted  brick,  hollow  tile,  con- 
crete blocks,  and  like  materials  or  con- 
struction from  300  to  350  square  feet  per 
hour ;  against  Bishopric  Board  and  like 
wood,  lath  backing,  in  filling  up  the  keys 
and  projecting  as  above,  300  to  350  square 
feet  per  hour ;  against  Gypsum  Plaster 
Board  and  other  like  materials  from  400 
to  450  square  feet  per  hour. 

Against  Metal  Lath  furred  out  I4"  with 
a  backing  of  building  or  tar  paper  applied 
to  a  sheeted  surface  or  studding,  350  to  450 
square  feet  per  hour. 
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&BIOL,  Mo  LEWIS, 

Of  the  United  Slates  Naval  Observatory 


is  the  moom  A 


SUSPICIONS  that  changes  are  con- 
tinually taking  place  in  certain  sur- 
face markings  of  the  moon  have 
been  held  for  many  years  and  as  the 
face  of  our  nearest  neighbor  and 
satellite  is  scanned  more  carefully  from 
year  to  year  with  telescopes  of  high  power 
these  suspicions  are  being  confirmed, 
rather  than  disproved,  by  many  diligent 
and  careful  observers. 

It  has  been  estimated  that  at  an  elevation 
of  about  one  mile  above  the  surface  of 
the  moon  the  density  of  its  atmosphere 
is  only  one  ten-thousandth  that  of  our 
own  atmosphere  at  an  equal  elevation.  It 
is,  therefore,  impossible  for  water  to  exist 
in  the  liquid  form  on  the  moon  at  moder- 
ate elevations,  tho  it  may  exist  in  the  form 
of  water  vapor,  hoarfrost  or  snow. 

Comparatively  recent  researches  of  Very 
indicate  that  the  highest  temperature  to 
which  the  surface  of  the  moon  is  heated  in 
the  middle  of  the  long  lunar  day,  equal 
to  fourteen  of  our  own  days  in  length, 
is  probably  about  200°  F.  During  the  long 
lunar  night  the  heat  rapidly  escapes  ow- 
ing to  the  extreme  rarity  of  the  lunar 
atmosphere  and  within  a  few  hours  the 
temperature  probably  drops  far  below  zero 
and  at  the  lunar  midnight  may  approach 
closely  to  the  absolute  zero  of  interplane- 
tary space  or  — 473°  F. 

If  there  were  no  other  causes  to  pro- 
duce changes  in  the  lunar  surface  mark- 
ings, it  might  be  expected  that  these  great 
extremes  of  heat  and  cold  alternating  peri- 
odically would  register  their  effect  upon 
the  face  of  our  satellite.. 

The  evidence  of  change  in  the  appear- 
ance of  lunar  features,  aside  from  the  ex- 
pected and  periodic  changes  due  to  varia- 
tions in  the  lunar  phase  and  altitude  of 
the  sun,  which  are  of  course  not  changes 
in  the  markings  themselves,  is  to  be  found 
chiefly  in  connection  with  the  more  minute 
markings  such  as  the  crater-cones  and 
{Continued  on  page  820) 


An  Enlarged  View  of  the 
Moon  Taken  by  Rltchey 
With  the  40-Inch  Yerkes 
Refractor  Showing  Ray  Sys- 
tem of  the  Ring  Plan  Tycho 
(to  the  South),  and  of 
Copernicus.  One  of  the 
Most  Conspicuous  and  Mag- 
nificent of  all  Lunar  Fea- 
tures (to  the  Northeast, 
Near  the  Lower  Rim  of  tho 
Photo).  The  Dazzling 
Whiteness  of  the  Southwest 
Quadrant  of  the  Moon  Con- 
trasts Sharply  With  the 
Dark  and  Comparatively 
Smooth  Maria  or  Seas  to 
the  North  and  East.  The 
Nearly  Enclosed  Sea,  Mare 
Humorum,  is  Shown  Near 
the  Center  of  the  Eastern 
Rim  of  the  Photo.  Its  Area 
is  Approximately  50.000 
Square  Miles.  The  Walled 
Plain  Gassendi,  on  its  Bor- 
ders. 55  Miles  in  Diameter, 
is  One  of  the  Most  Beauti- 
ful Telescopic  Objects  on 
the  Lunar  Surface.  A  Lu- 
nar Mountain  Range,  the 
Rlphaean  Mountains,  I  s 
Shown  a  Little  to  the  North- 
west  of  the  Mare  Humorum. 
The  Highest  Peak  is  About 
3.000  Feet  Above  the  Sur- 
rounding  Region.  Which  is 
a  Very  Moderate  Lunar 
Elevation.  This  Is  One  of 
the  Least  Important  Lunar 
Mountain  Ranges.  Close  to 
This  Mountain  Range  Is  the 
Little  Crater  Euclldes,  7 
Miles  in  Diameter,  One  of 
the  Most  Brilliant  Objects 
on  the  Lunar  Surface;  the 
Region  Surrounding  the 
Crater  Is  Equally  Brilliant. 
The  Ray  Systems  of  Tycho 
and  Copernicus  are  the 
Most  Consnicuous  of  These 
Peculiar  Markings  Which 
are  Found  Associated  With 
a  Number  of  Other  Lunar 
Craters.  According  to  Prof. 
W.  H.  Pickerlnq.  Who  Has 
Very  Carefully  Observed 
Them  Under  Excellent  Ob- 
serving Conditions,  the  Rays 
of  Tycho  do  not  Come  From 
the  Center  of  the  Crater, 
But  Oriainate  in  a  Num- 
ber of  Minute  Craters  That 
Lie  on  the  Outer  Rim; 
While  the  Rays  of  Coperni- 
cus Originate  in  Crater- 
lets  Lying  on  the  Inner 
Slopes  of  the  Ramparts. 
Ascend  to  the  Summit  and 
then  Spread  Out  Over  the 
Surrounding  Mare  in  Feath- 
ery Streaks. 


Photograph  of  the  Moon  Taken  with  the 
60- Inch  Reflecting  Telescope  of  the  Mt.  Wil- 
son Observatory  Showing  Regions  of  Alba- 
tegnius  and  Hipparchus.  This  Photograph  of 
the  Moon  Shows  All  the  Varieties  of  Walled- 
Plains,  Ring-Plains  and  Craters  as  Well  as  a 
Number  of  Conspicuous  Clefts  and  Rills.  Al- 
most Exactly  at  the  Center  Is  the  Walled- 
Plain  Albategnius,  65  Miles  Wide,  and  Adjoin- 
ing It  on  the  North  Is  the  Walled-Plain  Hip- 
parchus Nearly  100  Miles  Wide.  This  Is  One  of 
Many  Walled-Plains  That  Clearly  Show  Signs 
of  Wreck  and  Ruin.  Note  the  Superimposed 
Craters  of  a  Later  Origin.  Just  to  the  North- 
east of  Albategnius  Is  the  Great  Walled- 
Plain  Ptolemaeus,  115  Miles  Wide.  In  Its 
Interior  to  the  Northwest  Is  a  Very  Con- 
spicuous Little  Crater  4  Miles  in  Diameter. 
Almost  Due  North  of  Ptolemaeus  Is  the 
Typical  Ring-Plain  Herschel,  with  a  Ram- 
part Rising  Nearly  10,000  Feet  Above  a  Dusky 
Floor  From  Which  Rises  a  Central  Mountain 
Peak.  The  Rampart  Is  Symmetrically  Ter- 
raced Both  Within  and  Without.  To  the 
Northwest  of  This  Ring-Plain  Is  a  Deep  Lu- 
nar Valley  About  80  Miles  Long  and  in  Places 
10  Miles  Wide.  South  From  Ptolemaeus  Ex- 
tends a  Long  Chain  of  Great  Walled-Plains 
Reaching  to  the  Southern  Border  of  the 
Photograph.  Near  the  Western  Border 
Which  Marks  the  Terminator  Appear  Ring- 
Plains  and  Craters  in  the  Greatest  Profu- 
sion and  the  Harsh,  Black  Lunar  Shadows 
Are  Very  Conspicuous.  The  Distinction  Be- 
tween Walled-Plains,  Ring-Plains  and  Cra- 
ters Becomes  Clear  From  a  Careful  Study  of 
This  Photograph. 
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Wide  World  Photos 


The  World's  Great  Satellite  at  Closer  Range  Than  Ever  Before  Seen  by  the  Eyes  of  Man  Was  Made  by  the  New  Hooker  Telescope  of 
Mount  Wilson  Observatory  of  the  Carnegie  Institution  of  Washington,  Just  Installed,  and  Was  the  First  Taken  After  the  Telescope 
Went  Into  Commission.  The  Picture  in  Detail  and  Definition  Is  Superior  to  Any  Hitherto  Made.  The  Mirror  of  the  Telescope,  the 
Largest  Yet  Constructed,  Is  100  Inches  in  Diameter.  The  Scale  of  the  Illustration  Is  About  One  Hundred  Miles  to  the  Inch,  or  a 
Little  Less  Than  Eight  Feet  to  the  Moon's  Diameter.  The  Mountains  Above  and  to  the  Left  Are  the  Lunar  Apennines;  Those  on  the 
Left  Below  the  Centre  Are  the  Alps.  Both  Ranges  Include  Many  Peaks  From  15,000  to  20,000  Feet  in  Height.  The  Ring-like  Formations 
Are  the  So-Called  Craters,  Most  of  Them  Far  Larger  Than  Anything  Similar  on  the  Earth.  In  the  Upper  Right  Corner  Is  Copernicus, 
About  Fifty  Miles  in  Diameter.  The  Largest  of  the  Conspicuous  Group  of  Three  Just  Below  the  Apennines  Is  Archimedes,  and  at  the 
Lower  End  of  the  Alps  Is  Plato.  Attention  Is  Called  to  the  Long  Sunset  Shadows  Cast  by  the  Isolated  Peaks  on  the  Left,  and  the 
Shadows  Cast  Within  the  Craters  by  the  Crater  Shells  Can  be  Plainly  Seen.    The  Central  Portion  of  the  Picture  Is  a  Vast  Plain,  the 

Ma  re  Imbrium. 
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Sister  and  Auntie  Go  to  the  Electric  School — It  Happened  in  Boston — and  Learn  All  About 

Dynamos  and   Motors,  and    How  to  "Parallel"   Alternators;  What  a  Synchronous  Motor 

Is;   What  to   Do   When   a   Circuit- Breaker     "Opens";   Yes,  They    Learned    Easily,  Says 

Their  Instructor. 


The  accompanying  illustration  shows 
women  substation  operators  being  trained 
at  one  of  the  power  stations  of  the  Edison 
Electric  Illuminating  Company  of  Boston. 
We  do  not  usually  associate  electrical  dia- 
grams, circuit  breakers,  dynamos  and  stor- 
age batteries  with  women  operators,  pos- 
sibly because  we  are  not  used  to  them,  and 


being  used  to  anything  is  mostly  nothing 
more  nor  less  -than  a  habit.  As  we  become 
used  to  these  newer  adventures  of  the  fair 
sex  in  the  electrical  and  mechanical 
branches  of  applied  science,  we  shall,  after 
a  while,  think  nothing  of  it.  Women  sub- 
station operators  have  served  faithfully  and 
well  in  many  power  stations  in  England 


during  the  war,  and  undoubtedly  will  con- 
tinue to  serve  in  these  capacities.  It  is  a 
common  practice  both  in  this  country  and 
abroad  for  all  women  operators  running 
power  houses  and  substations  to  wear 
modified  overall  suits,  so  as  to  eliminate  the 
danger  of  loose  clothing  being  caught  in 
any  moving  machinery.  We  know  that 
women's  minds  are  very  subtle  and  quick 
to  respond,  and  moreover  they  are  eager 
and  quick  to  learn,  in  any  trade  or  art 
which  they  may  set  their  minds  on.  We 
therefore  presume  that  the  serious-faced 
students  of  electric  power  house  matters 
shown  in  the  accompanying  photo  have 
graduated  into  full-fledged  switchboard  and 
dynamo  operating  experts. 

Ye  scribe,  having  spent  several  long  and 
patient  years  in  power  houses,  pauses  to 
philosophize  on  the  mental  equilibrium  of 
the  lady  switchboard  operators  and  dynamo 
tenders  at  the  psychological  moment  when 
about  steen  thousand  amperes  charge  over 
the  line  on  a  "dead  short,"  and  "blows" 
the  breakers  and  perhaps  the  dynamos,  too, 
with  a  roar  like  a  young  Niagara  and 
flashes  of  fire  like  Pain's  fireworks  on  the 
Fourth  of  July  at  Brighton  Beach.  And 
that  is  not  all,  for  when  a  large  steam  main 
goes  blooey  and  starts  spitting  out  several 
hundred  cubic  feet  of  super-heated  steam 
per  second  into  the  power  room,  they  will 
think  the  end  of  the  world  has  surely 
come ;  as  the  station  fills  up  with  steam 
accompanied  by  a  deafening,  seething  roar 
as  the  steam  escapes.  But  probably  they 
will  get  used  to  these  things  the  same  as  the 
male  operators,  and  after  one  good  initia- 
tion or  so,  never  mind  such  little  things  as 
a  500  per  cent  overload  short-circuit  on  the 
main  generator  bus-bars.  We  said  "prob- 
ably."  But  who  can  tell? 


Tw©  Kite  Flier©  Killed  fey  Live 


Two  boys  came  to  their  death  recently 
at  Winsted,  Conn.,  as  a  result  of  contact 
with  a  high  tension  electric  wire  carrying 
22,000  volts.  Edward  Isaacson,  Jr.,  13 
years  old,  and  his  cousin,  Walter  Lindblad, 
also  13,  were  flying  a  kite  on  the  elder 
Isaacson's  farm  when  the  kite  caught  in 
the  electric  wires  atop  a  50-foot  steel 
tower. 

The  boys  tried  to  disengage  the  kite 
and  failing  climbed  the  tower.  Young 
Isaacson  touched  one  of  the  wires  carry- 
ing the  heavy  voltage  and  was  thrown 
across  the  feed  wire,  dying  instantly.  Lind- 
blad tried  to  assist  his  cousin  but  the  cur- 
rent coursed  thro  his  body  and  hurled  him 
to  the  ground,  where  he  was  picked  up 
dead. 

The  accompanying  illustration  shows 
how  the  current  past  thru  the  victim's 
body  to  earth.  On  such  high  tension  lines 
all  you  have  to  do  to  get  electrocuted  is  to 
touch  one  "live"  wire ;  there  is  always  a 
cross  current  or  leak  current  somewhere 
which  will  complete  the  circuit  as  soon  as 
this  act  has  taken  place.  It  is  not  safe  to 
touch  one  rubber  covered  wire  of  a  2,500- 
volt  feed  circuit,  let  alone  a  22,000-volt 
line.  The  electric  chair  requires  only  1,800 
to  2,200  volts  to  electrocute  a  man,  and  if 
you  bear  in  mind  that  people  have  been 
electrocuted  by  touching  a  circuit  carrying 
as  low  as  110  volts,  then  you  will  be  ex- 
tremely careful  about  touching  any  wires. 
If  you  are  not  the  electrician  who  is  fa- 
miliar (understand  that  word)  with  the 
wire  or  pole  in  question,  leave  it  alone! 
It  may  spell  death.    Electricians  included. 


How  Many  Volts  Kill?  Sometimes  110  Volts 
Will  Kill;  500  Volts  (Trolley  Lines)  Liable 
to  "Jar"  You  to  a  Fall;  1,000  Volts — DAN- 
GEROUS! 1,500-2,000  Volts— FATAL.  (1,800- 
2,200  Volts   Used   in  the  "Electric  Chair". 


Don't  Fly  Kites  Over  High  Tension  or  Other 
Electric  Wires.  If  the  String  Drops  on  the 
Wires,  Even  if  Dry,  You  May  Be  Severely 
Shocked  or  Killed.  Don't  Touch  the  String — 
Leave    It  Alone. 
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By  JOSEPH  55.  MIRAUSp 


THE  MAGIC  BELL. 

PROFESSOR  HARGRAVE  was 
known  to  all  magicians  as  the  orig- 
inator of  many  ingenious  tricks  and 
sleight-of-hand  passes  and  conse- 
quently aroused  a  feeling  of  consid- 
erable jealousy  among  others  in  the  same 
field  of  work  which  he  himself  was  en- 
gaged in.  When,  however,  he  made  ar- 
rangements to  publish  broadcast  those  of 
his  more  spectacular  tricks,  the  Magicians' 
Council,  an  order  of  the  "Black  Art,"  as 
that  science  is  known,  attempted  to  stop 
him,  but  their  efforts  were  fruitless. 

By  special  courtesy  this  publication  has 
secured  his  consent  for  placing  some  of 
his  works  before  the  public  in  such  a  way 
that  the  lay  readers  who  are  the  least 
handy  with  tools  can  construct  apparatus 
to  duplicate  his  marvelous  feats.  With 
this  end  in  view  not  only  the  "gift  of  gab," 
or  magicians'  "patter,"  as  it  is  sometimes 
called,  is  given,  but  also  the  constructional 
data  are  given.  Let  us  attend  one  of  Prof. 
Hargrave's  performances. 

"Good-morning,  ladies  and  gentlemen," 
ventured  Professor  Hargrave,  as  he  stept 
onto  the  stage  in  a  recent  perfonmance  at 
one  of  our  largest  theatres,  "Evening,  did 
you  say?"  he  continued,  "Oh,  yes,  to  be 
sure  it  is,  how  absentminded  I  am.  Well, 
what  shall  be  your  pleasure?  This?"  as 
he  pointed  to  a  beautiful  bell  hanging  on 
a  highly  polished  stand.     "Very  well." 

Suiting  his  action  to  the  words  he 
reached  for  a  pack  of  cards  on  one  of  the 
small  tables  and  proceeded  off  the  stage. 
Having  had  the  audience  select  three  cards, 


The  "Mystery  Bell" — The  Magician  Shows  That  the  Bell  as  Well  as  the  Hook  Upon  Which 
It  Normally  Hangs,  Including  the  Stand  Separating  the  Bell,  Are  All  Separate  and  Inde- 
pendent Pieces,  Having  No  Strings  or  Electrjc  Wires  Attached  to  Them;  Yet  When  the  Bell 
Is  Replaced  on  the  Stand  and  Combined  With  the  Stand  Support,  It  Taps  Out  the  Answers 
to  Various  Questions  Asked  by  the  Audience.   It's  Easy  When  You  Know  How!!! 


View  of  the  Glass  Bell,  Which  Can  be  Made  From  an 
Ordinary  Chandelier  Shade. 


he  stept  back  to  the  stage  again.  Carry- 
ing the  bell  forward  in  full  view  of  the 
audience  and  placing  the  stand  right  down 
front,  he  exclaimed : 


"Now,  friends,  I  don't  want  to  deceive 
you."    He  removed  the  hook  from  the  rest 
of  the  stand ;  passing  the  hook  to  the  pub- 
lic on  one  side  of  the  stage 
and  the  bell  down  the  other. 

"Now  examine  those  two 
articles  carefully  and  note  that 
there  are  no  strings  to  deceive 
you;  that  hook  is  genuine  sil- 
ver. I  bought  it  myself  at 
Wool  worth's  jewelry  counter, 
an  emblem  of  the  first  thing  I 
got  when  I  appeared  upon  the 
stage  some  years  ago  from  the 
enthusiastic  manager."  (To 
wit — the  hook  ! ) 

By  this  time  the  bell  had 
come  back  and  Professor  Har- 
grave continued :  "The  bell 
answers  by  ringing  twice  for 
yes  and  once  for  no."  Then 
placing  the  hook  into  its  posi- 
tion in  the  remainder  of  the 
stand,  and  resting  the  bell  on 
its  hook,  he  added :  "Don't 
you,  bell?"  to  the  beautiful  ob- 
ject of  glass  and  metal. 

The  bell  pealed  forth  two 
melodious  sounds. 

"Well,  bell,  suppose  you  tell 
me  the  number  of  spots  which 
were  on  the  first  card  I  gave 
out?  Seven?  Very  well.  Did 
the  lady  choose  hearts?" 

The  hammer  rose  and  de- 
scended twice  in  succession. 

"Seven  of  hearts.  Was  that 
correct,  speak  out  please?" 

The  victim  answered  in  the 
affirmative. 
"Thank  you." 

"Now,  bell,  will  you  please 
tell  me  the  name  of  the  next 
card?  (You  know  I  have  to 
talk  kindly  to  the  Little  Miss). 
How  many  spots  were  on  that 
card  ?" 

One  ring  was  the  answer. 
"Only  one?  Well,  was  it  a  spade?"  The 
response  was  yes  again. 
"Ace   of   spades,   was   that   right,  sir? 


Don't  shake  your  head,  because  I'm  too 
far  away  to  hear  it  rattle." 

"Now  for  the  next  card.  Tell  me  the 
number  of  spots  on  that."  Hargrave 
awaited  an  answer  but  no  response  from 
the  bell.  "What —  don't  you  know?"  The 
bell  answered  in  the  affirmative  by  ringing 
twice.  "Well,  tell  me  then."  Again  no 
response,  whereupon  the  performer  became 
excited,  exclaiming:  "I  hope  you  will  all 
excuse  the  bell,  but  I  don't  think  she 
knows,  so  we  will  have  to  go  on  with  the 
rest  of  the  performance. 

Ding-Ding,  Ding-Ding,  Ding-Ding. 

Oh,  you  do  know.  Well?  How  many 
spots  on  it,  please?" 

(Continued  on  page  792) 


A  Clever  and  Interesting  "Card  Trick"  Which 
Anyone  Can  Perform  at  Parties  and  Evening 
Gatherings  Without  Lengthy  Practise.  The 
Performer  Telling  the  Name  of  the  Card 
Without  Being  Present.  All  That  Is  Neces- 
sary Is  to  Know  the  Number  of  Cards  in  the 
Tail  of  the  "Q"  Formation. 
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THE  CONSTRUCTOR 


: 

accompanying  photos  illustrate 
an  electrical  Christinas  display  that 
I  got  up  for  my  boys,  and  as  most 
of  the  ideas  were  taken  from  your 
magazine,  I  thought  perhaps  they 

might  be  of  interest  to  your  readers. 
Three  years  ago  I 

built    a    few  simple 

electrical    devices  in 

connection    with  the 

boys'  Christmas 

Tree,  from  ideas  that 

I  took  from  the  Ex- 
perimenter  and  the 

display  made  a  "hit," 

not  only  with  my  own 

sons,  but  with  a  great 

many  others  and  also 

tlie  grown-ups  in  the 

vicinity.      This  has 

been    followed  by 

adding  something 

new   each   year  and 

the  display  here  illus- 
trated is  the  result  of 

last  year's  work  and 

I     trust    that  thru 

new  ideas  gained  in 

1919,  to  build  some- 
thing more  elaborate 

this  Christmas. 

Herewith  is  a  dia- 
gram of  wiring  plan ; 

this    plan    does  not 

show  telephone  wires 

from  rear  of  house  to 

display  in  front  room. 

I  had  a  phonograph 

in   the    rear   of  the 

residence  and  trans- 
mitted music  of  bells 

and  other  Christmas 

pieces    to    the  little 

church  in  the  display. 

The  mountains  were 

built  of  wire  netting 


over  boxes  and  newspaper  was  used  to 
cover  them,  the  same  being  wet  with  flour 
paste  and  shaped  over  the  wire,  about  8  or 
10  thicknesses  were  used.  After  it  was 
dry,  the  same  was  painted  with  water  color 
paints ;  white  paint  was  used  for  snow  and 


3-/ev  /amps 
Xmas  tree 


Santa  Clai/s 
work- shop 


Spark  co// 
Wireless  on  boat' 


Wiring  Diagram  for  Electric  Christmas  Tree  and  Village 


fireproof  snow,  such  as  is  sold  in  the  stores 
for  the  holidays,  was  used  to  make  it 
sparkle.  The  boats  are  in  a  tank  4  feet 
square  and  2y2  inches  deep;  connections 
for  lights  in  them  and  wireless  on  them, 
were  run  thru  rubber  tubing.  The  tank  is 
made  of  tin.  The 
light-house  is  made 
of  tin  and  connected 
up  with  a  flasher, 
made  according  to  a 
diagram  given  in  the 
Experimenter. 

The  back-ground  is 
a  piece  of  cheap  can- 
vas painted  with 
water  colors ;  inside 
the  left-hand  moun- 
tains, viewed  thru  a 
peek  hole,  was  Santa 
Claus'  work  -  shop, 
built  on  the  idea  of 
the  old  style  candy 
Easter  eggs.  In  the 
right-hand  mountains 
was  the  "Devil's 
cave,"  where  the  bad 
boys  go.  This  does 
not  show  up  in  the 
photo  very  well,  as 
the  red  photographs 
black;  it  was  built  of 
red  paper  with  lights 
under  the  same,  to 
appear  as  hot  coals. 

The  miniature 
houses  were  built  of 
cardboard  and  paint- 
ed to  represent  differ- 
ent buildings.  .  The 
display  base  was  3 
feet  from  the  floor, 
the  display  itself  was 
9  feet  long,  4  feet 
wide  and  6  feet  high 
from  the  base. 
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©  ILsiinmps  B*ui5PS<t  Howard  ©f  OuatLwardl? 


When  an  electric  lamp  is  broken  by  force 
the  glass  walls  are  driven  inward  and  do 
not  fly  outward  as  generally  supposed.  To 
prove  this  take  a  burnt-out  lamp  bulb  and 
paint  one  half  of  it  red  and  the  other 
green.  Then  screw  it  in  a  socket  suspended 
in  the  center  of  a  room  so  that  it  cannot 
revolve.  Note  the  direction  each  color  is 
facing.  Then  break  the  bulb  with  a  shot 
from  a  revolver  or  air  rifle.    Upon  exami- 


Which  Way  Do  You  Think  Incandescent 
Lamps  Break — Inward  or  Outward?  Paint 
One-Half  the  Bulb  Red,  the  Other  Half  Green 
and  Break  It  with  a  Pistol  or  Air  Rifle  Shot, 
it  Bursts  Inward  As  This  Experiment  Shows, 
the  Colored  Fragments  Falling  on  Opposite 
Sides  of   the  Room. 


nation  of  the  bits  of  glass  that  are  scat- 
tered on  the  floor  red  particles  will  pre- 
dominate on  the  opposite  side  of  room 
which  this  color  faced  before  the  lamp  was 
shattered,  and  green  particles  will  predomi- 
nate on  the  opposite  side  from  which  it 
faced  also.  This  proves  that  the  pressure 
of  the  air  crushed  the  glass  walls  inward 
instead  of  exploding  outward. 

Contributed  by  J.  A.  WEAVER. 


*ltoto|£rapli!ic  Experimeimte 

By  MAIRHOH  B»  FtEYHOILDS 


"  I  \  ODGING"  photographs  to  bring  out 
M    the  artistic  values  in  an  appar- 
ently unartistic  negative  is/one  of 
the  tricks  of  the  trade  which  offers  a  great 


An    Ordinary   Photograph    by  the  Author — 
Note   the   Table    Lamp.    It    Has   No  Glow 
About  It. 


It   Is  Almost   Impossible  to  Photograph  a 
Scene  Like  This.    By  the  Clever  Use  of  a 
Simple   Printing    Mask,   Such    an    Effect  Is 
Readily  Obtained  from  Any  Negative. 

many  possibilities,  even  for  the  amateur 
photographer.  If  one  has  either  acquired 
or  was  fortunate  enough  to  be  endowed 
with  a  little  patience  and  perseverance,  plus 
a  little  ingenuity  and  imagination,  there  is 
no  end  to  the  variety  of  "stunts"  one  can 
perform  with  ordinary  negatives. 

One  of  these  "stunts"  is  the  introduction 
of  artificial  light  in  photographs  snapped 
during  the  daytime,  giving  the  effect  of  a 
picture   taken   in  the   evening.     The  ac- 


companying photographs  illustrate  this 
point  vividly.  Obviously  it  is  practically 
an  impossibility  to  take  a  direct  photograph 
giving  the  effect  as  shown  in  the  photo- 
graph. With  the  average  amateur's  hand 
camera,  the  exposure  would  necessarily 
have  to  be  rather  long,  as  the  only  light- 
ing used  would  come  from  a  shaded  lamp. 
A  lengthy  exposure  would  impose  a  try- 
ing job  on  the  part  of  the  sitter,  as  hold- 
ing a  position  for  any  length  of  time  is  a 
difficult  task  and  I  will  admit  that  he 
would  have  to  possess  a  much  quieter  na- 
ture than  I  am  blessed  with.  Then,  too, 
halation  would  destroy  to  a  great  extent, 
the  effect  originally  intended.  This  photo- 
graph was  made  on  a  bright  day  with  a 
3-A  Folding  Pocket  Kodak,  Rapid  Recti- 
linear Lens,  using  StopT6  and  an  exposure 
of  four  seconds.  Incidentally  I  might  say 
that  it  was  taken  by  myself,  using  a  black 
thread  to  release  the  shutter. 

Printing  the  picture,  producing  the  effect 
of  a  lighted  lamp,  was  not  a  difficult  pro- 
cedure. The  materials  and  equipment  used 
were  as  few  in  variety  as  it  is  possible  to 
work  with  and  consisted  entirely  of  ama- 
teur equipment.  My  printing  frame  glass 
happened  to  be  thicker  than  is  ordinarily 
used  and  very  conveniently  softened  the 
lines  of  the  masks  used  to  obtain  the  re- 
sult. The  masks  used  need  not  be  ac- 
curately cut  as  they  are  not  used  in  con- 
tact with  the  negative  but  are  placed  on 
the  outside  of  the  printing  frame  glass. 
In  making  the  masks,  a  piece  of  manila 
paper  was  cut  to  a  shape  resembling  an 
electric  light  bulb,  and  another  was  cut  to 
the  exact  size  and  shape  of  the  lamp  shade. 
In  order  that  these  masks  might  be  placed 
in  the  correct  position  on  the  printing  frame 
glass,  the  negative  was  placed  in  the 
printing  frame  and  temporarily  secured  by 
means  of  gummed  strips  of  paper.  A  piece 
of  white  unsensitized  paper  was  then  in- 
serted in  the  frame  so  that  the  objects 
in  the  negative  might  be  clearly  defined. 
The  first  mask,  cut  to  the  shape  of  the 
bulb,  was  then  placed  in  position  with  a 
little  mucilage  and  the  second  placed  im- 
mediately over  it  in  the  same  manner,  di- 


rectly over  the  lamp  shade  in  the  negative, 
taking  care  to  place  mucilage  only  on  the 
edges,  making  it  possible  to  remove  it  with- 
out disturbing  the  first  mask.  After  re- 
moving the  white  paper  and  replacing  it 
with  a  sheet  of  sensitized  paper,  an  ex- 
posure was  made  of  about  three  seconds, 
using  a  very  strong  but  soft  light  and 
dodging  the  lower  portion  of  the  negative 
with  a  triangular  piece  of  cardboard.  A 
second  exposure  was  made  of  the  same 
duration,  but  with  the  second  mask  re- 
moved, and  a  final  exposure  was  made 
with  both  masks  removed  and  without  the 
use  of  the  triangular  cardboard.  Upon  de- 
veloping the  result,  the  effect  was  found 
to  be  just  what  was  wanted. 

Numerous  other  effects  may  be  produced 
in  this  manner,  such  as  a  famiby  circle 
around  an  open  fireplace,  or  the  rays  of  a 
light-house  may  be  introduced  in  a  daytime 
picture,  turning  it  into  a  night  scene.  If 
one  is  willing  to  put  a  little  thought  and 
study  into  his  experiments  many  other  sub- 
jects and  effects  will  suggest  themselves, 
which  if  carried  out  will  produce  very 
pleasing  results. 


"Lamp  " mask  under  Shade" mask 
"Lamp  Shade"  mask 

Regular  printing 
■  paper 
Negative 


Printing 
frame 
glass 


Showing  How  the  Two  Paper  Shades  or 
Masks  Are  Arranged  in  Front  of  the  Print- 
ing Frame  to  Give  the  Effect  of  an  Illum- 
inated Table  Lamp,  As  Shown  at  the  Left. 
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FIREBEMJCM.  VOM  IL1CMTIEHOW 


THERE  is  hardly  a  branch  of  ex- 
perimental electricity  which  re- 
quires a  closer  observation  of  its 
functional  details  than  Electro- 
statics. The  field  itself,  seemingly 
unlimited,  not  only  offers  a  great  variety, 
of  experiments,  finished  and  complete  in 


Fig.  1.   Repulsive  Action  of  Induced  Charges. 
1 — Electrophorus  Cover   No.   1    (Charged).  2 
— Light  Body  (Pith).   3 — Electrophorus  Cover 
No.    2.  4 — Insulating  Stand 

themselves  and  clearly  demonstrating  the 
basic  principles  of  this  element,  but  an 
additional  multitude  of  variations  from 
these — due  to  more  or  less  marked  changes 
in  their  conduction — which  in  some  in- 
stances exemplify  the  "Finer  Workings"  of 
this  earth-endowed  mysterious  power  to  a 
remarkable  degree. 

Many  things  about  Static  Electricity  have 
doubtless  remained  unknown,  just  as  well 
as  even  the  action  of  the  Wimshurst  Static 
Machine,  so  long  and  widely  used,  is  as 
yet  not  understood  to  the  fullest  extent. 

Electrical  experiments  in  general  teach 
much ;  static  experiments,  however,  are  in 
principle  and  in  part  true  replica  of  the 
great  atmospherical  movements  and  dis- 
turbances which  occur  above  and  around 
us,  in  consequence  of  which  a  favorable 
amount  of  conclusions  regarding  the  latter 
may  be  drawn  from  these  experiments.  So 
much  for  static  experiments  in  general. 

Additional  "clues"  however,  leading  to 
the  fuller  understanding  of  this  particular 
branch  of  the  electrical  science,  may  be 
gathered  from  experiments,  which  in  a 
more  or  less  pronounced  way,  expose  the 
"Finer  Workings"  of  static  electricity. 

Only  the  simplest  apparatus  is  needed  for 
their  reproduction,  in  fact,  weak  charges- 
sources  are  a  necessity  to  that  end,  since  the 


Fig.  2.  Electrophorus  Cover  Charged  Thru 
Glass.  1 — Electrophorus  Cover.  2 — Sheet  of 
Glass  (1/16")  3— Hard  Rubber  Plate  (Charged) 

more  powerful  generators  (static  ma- 
chines) liberate  entirely  too  much  un- 
wanted energy  (influence)  into  the  sur- 
rounding air,  as  well  as  deliver  too  strong 


a  charge  into  the  instruments  in  operation, 
as  to  ever  allow  these  very  tender  static 
actions  to  evidence  themselves. 

EXPERIMENT  NO.  1. 

Some  light  object  (such  as  a  pith  ball), 
after  suspending  it  by  a  silk  thread  from 
an  insulating  stand,  is  gradually  approached 
by  a  charged  electrophorus  cover  (a  tin  box 
fastened  to  a  stick  of  sealing  wax  or  hard 
rubber  rod  will  do)  until  it  moves  toward 
the  latter  and  is  held  under  the  influence  of 
the  charge  in  a  position  near  the  cover. 
"Near"  means  in  this  case  the  distance  be- 
tween the  cover  and  the  ball,  when  the  lat- 
ter, altho  attracted,  still  hangs  under  me- 
dium tension  and  will  not  move  further  on 
its  own  accord.  This  has  to  be  carefully 
worked  out ! 

If  now  the  cover  of  another  electro- 
phorus, not  charged  but  in  a  so-called  neu- 
tral condition,  is  brought  near  the  light 
object  from  the  opposite  side  and  moved 
slowly  toward  it,  the  (supposedly  neutral) 
cover  will  during  this  motion  "force"  the 
suspended  pith  ball  ahead  of  itself  and 
"push"  it  thru  the  intervening  space  up  to 
the  charged  cover.    (Fig.  No.  1.) 

The  phenomenon  finds  its  explanation  in 
that  the  positively  charged  cover  in  at- 
tracting the  light  object  induces  a  nega- 
tive charge  upon  it  as  well  as  upon  the 
so  far  neutral  electrophorus-cover,  repell- 
ing at  the  same  time  all  positive  electricity. 


Fig.  3.  Inductive  Action  Upon  Neutral  Body. 
1 — Electrophorus  Cover  (Charged).    2 — Light 
Body  (Pith).   3 — Sheet  of  Glass.  4 — Insulat- 
ing Stands 

(The  small  amount  of  positive  electricity 
repelled  on  the  light  body  (pith  ball)  is 
neutralized  thru  the  air  (at  a  distance)  by 
the  induced  ( — )  charge  on  the  face  of  the 
second  El-cover).  Both  cover  No.  3,  and 
pith  ball,  carrying  a  like  charge,  repel  one 
another  and  since  this  cover,  which  has  be- 
sides the  larger  amount  of  induced  charge 
(reflex-energy,  so  to  speak)  of  the  two 
residing  upon  it,  is  moved  steadily  in  the 
direction  of  cover  No.  1,  the  light  object 
can  not  help  but  make  contact  with  the 
latter. 

It  goes  without  saying,  that,  if  the  ex- 
periment is  interrupted  before  the  ball 
reaches  the  charged  cover  and  the  latter  is 
removed  altogether,  the  field  of  influence 
vanishes  automatically,  and  both  ball  and 
the  other  cover  are  once  more  restored  to 
a  neutral  condition. 

The  insulating  stand  to  be  used  in  this 
experiment  should  contain  no  metal  parts 
and  the  pith  ball  should  hang  well  off  the 
table  surface,  as  in  all  static  experiments 
of  a  similar  character. 

Another  way  of  gaining  similar  results — 
the  effect,  however,  will  be  not  quite  so 
pronounced — is  by  employing  a  charged 
hard  rubber  plate  instead  of  the  charged 


electrophorus  cover,  using  otherwise  the 
same  instruments  and  tactics.  In  this  case, 
as  is  quite  natural,  the  polarity  of  the  re- 
spective parts  will  be  found  reversed. 

If  in  either  of  the  above  cases  the  neutral 
El-cover  is  replaced  by  a  grounded  conduc- 
tor, such  as  the  operator's  hand,  for  instance, 
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Fig.  1-A — Diagram  Showing  the  Three  Prin- 
cipal Stages  of  the  Static  Experiment  Illus- 
trated at  Fig.*  1. 

which  changes  the  fundamental  principle  of 
the  experiment,  then  the  pith  ball  will  be 
first  attracted  to  the  hand  (providing  the 
latter  is  brought  close  enough  to  it)  where 
the  ball  "unloads"  its  complement  of  posi- 
tive electrons  and  an  instant  after,  fully 
negatively  charged,  fly  over  to  the  -j- 
charged  El-cover  and  make  contact  with 
it,  which  it,  again,  would  not  accomplish 
"under  its  own  power." 

Concerning  the  first  two  instances,  I 
may  further  add,  that,  whenever  the  in- 
duced charge  is  too  weak  to  neutralize  the 
positive  element  repelled  on  the  pith  ball 
at  a  distance,  the  ball  will  (quite  naturally) 
be  momentarily  attracted  to  the  second 
El-cover,  which  in  turn  is  a  sign  only,  that 
cover  No.  1  is  not  properly  charged. 

EXPERIMENT  NO.  2. 
(Electrophorus  Cover  Charged  Thru  Glass) 

That  an  electrophorus  cover  will  receive 
a  charge,  altho  separated  from  its  "cake" 
(charged  hard  rubber  plate)  by  an  in- 
sulating body,  is  proven  by  the  following 
simple  experiment : 

The  cover  of  an  electrophorus  (metal 
box  used  in  experiment  No.  1)  is  charged 
in  the  usual  way,  discharged  and  charged 
again  until  the  sparks  are  raised  to  their 
(Continued  on  page  837) 


Fig.  4.  Imprisoning  Charge  Upon  Neutral 
Body  by  Induction.  1 — Hard  Rubber  Plate 
(Charged).  2 — Pith  Balls.  3 — Insulating 
Stand.  Ball  Hanging  Nearest  to  the  Plate 
Should  Be  Suspended  by  a  Thread  with  a 
Wide  Loop.    Explanation  for  This  Is  Given 

in  the  Text 
Fig.  4A.    1  and  2— Light  Bodies  (Pith).  3— 
Hard   Rubber  Plate   (Charged).  4 — Electro- 
phorus Cover. 
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No.  2 — Commutator  Work  (Continued) 


fiemor/ng  Commu/o/or  Siot/n/in/s 


Simple  Clamp  Oompressor  for  Removing 
a    Commutator   From    an    Armature  Shaft. 

IN  the  opening  installment  of  this  new 
series  of  articles  describing  the  work 
of  the  Electrical  Machinist,  the  sub- 
ject of  commutators  was  discust. 
Commutator  work  is  of  such  great 
importance  to  all  electrical  workers,  that 
it  has  been  thought  advisable  to  have  this 
second  paper  continue  with  some  interest- 
ing and  practical  wrinkles  concerning  this 
class  of  work.  For  the  benefit  of  those 
who  happened  to  miss  the  first  paper,  it 
may  be  said  that  this  treated  on  the  best 
methods  of  turning  commutators  in  the 
lathe,  how  to  repair  burnt  mica  between 
commutator  bars,  and  so  forth. 

Figure  1,  shown  herewith,  illustrates  a 
simple  form  of  clamp  for  pulling  commu- 
tators off  the  armature  shaft.  Of  course 
the  size  of  the  clamp  and  the  parts  com- 
posing it,  will  depend  upon  the  size  of  the 
commutator  to  be  removed.  A  very  satis- 
factory and  efficient  form  of  commutator 
clamp  is  that  illustrated,  wherein  the  plate 
which  is  placed  behind  the  commutator  is 
made  in  two  parts,  these  parts  being  held 
together  by  small  iron  links  which  can  be 
held  in  place  by  machine  screws  or  rivets. 
The  lower  link  has  a  slot  in  one  side,  so 
that  when  the  clamp  member  is  to  be  re- 
moved from  the  shaft,  this  link  can  be 
moved  out  of  register  with  the  pin  on  the 
one  side  of  the  clamp,  thus  enabling  the 
user  to  swing  the  two  clamp  plates  apart 
and  thus  remove  it  from  the  shaft.  At  the 
center  of  this  spliced  plate,  the  hole  is  made 
large  enough  to  fit  around  the  average  size 
armature  shaft.  Two  long  bolts,  threaded 
at  least  for  half  of  their  length  if  possible, 
are  used  to  create  the  compression  force  to 
pull  the  commutator  from  the  shaft.  The 
iron  plate  over  the  end  of  the  shaft  must 
of  course  be  stout  enough  to  withstand  any 
bending  stresses. 

In  emergency,  all  that  is  required  to  per- 
form this  work  is  two  substantial  blocks  of 
wood  instead  of  the  iron  bars.  By  means 
of  suitable  iron  washers  and  nuts,  similar 
results  to  those  obtained  with  the  iron 
clamp  can  be  obtained.  Where  ordinary 
bolts  are  available  in  an  emergency,  it  may 
have  threads  extending  only  for  a  few 
inches  at  the  ends ;  they  can  be  used  very 
effectually  by  using  washers  or  pipe  nipples 
behind  the  nuts.  When  the  commutator  is 
removed  as  far  as  this  action  will  permit, 
then  the  nuts  can  be  tacked  up  towards  the 
ends  of  the  bolts  and  by  means  of  wash- 
ers or  short  lengths  of  iron  piping 
(nipples)  placed  under  the  nuts  and  wash- 
ers, a  new  compression  force  can  be  util- 
ized. Many  a  stubborn  commutator  has 
been  removed  in  this  fashion  •  in  actual 
practice. 

Sometimes,  a  commutator  will  set  fast  on 
the  shaft,  aided  by  corrosion,  so  that  it  will 


not  yield  even  when  a  powerful  clamp 
such  as  that  described  and  illustrated  at 
figure  one,  is  applied.  Then  it  becomes 
necessary  to  make  use  of  a  well-known 
principle  of  physics,  viz.,  to  expand  the 
outer  ring  or  commutator  and  to  contract 
the  inner  metal  member  within  the  ring, 
or  in  this  case  the  shaft.  If  we  expand 
both  ordinarily,  we  will  not  gain  very  much 
toward  loosening  the  commutator  giipt  on 
the  shaft,  but  owing  to  the  different  co- 
efficients of  expansion  of  the  steel  shaft 
and  the  commonly  used  brass  commutator 
shell,  we  would  gain  something  in  most 
cases,  even  tho  the  shaft  is  not  cooled  by 
special  means.  There  are  two  usual  meth- 
ods of  heating  the  commutator, — the  first 
being  to  use  a  Bunsen  gas  burner,  and  the 


/op  segmerif  sOel/or  mica 


N?of  s/ofj ■'  N- 'of  com  sey. 


Practical    Shop    Wrinkles    for    the  Young 
Electrical  Machinist. 


other  a  comprest  air  gas  blow-pipe,  which 
every  electrical  repair  shop  is  fitted  with. 
The  mica  and  copper  composing  the  Com- 


Sometimes  the  Commutator  Has  to  Be 
Heated  as  Shown,  and  the  Shaft  Cooled,  in 
Order  to  Force  the  Commutator  Into  Place. 


■Muraivosfrer  Armature  Core 


Zep/oong  Com/nuta/or 
 Fig.  3  


Utilizing    a    Compression    Clamp    Rig  for 
Forcing  Commutator  Into  Position  on  Arma- 
ture Shaft. 

mutator  will  stand  a  lot  of  heat  and  the 
Electrical  Machinist  warms  up  the  commu- 
tator by  applying  heat  directly  to  it,  in  or- 
der to  expand  it,  where  he  deems  it  neces- 
sary. Of  course,  it  should  not  be  heated 
red  hot  or  anything  like  that,  but  simply 
heated  up  only  until  it  is  hot  enough  to 
make  water  sizzle  when  a  drop  or  two  is 
applied  to  the  commutator.  The  expansion 
of  the  commutator  and  a  relatively  large 
contraction  of  the  shaft  can  be  greatly  en- 
hanced or  augmented  by  applying  rags 
soaked  in  ice  water  to  the  shaft  during  the 
heating  of  the  commutator  and  at  the  time 
the  clamp  is  applied  in  an  effort  to  remove 
it  from  the  shaft.  On  large  commutators 
the  heat  is  maintained  from  a  blow-pipe, 
etc.,  while  the  clamp  presses  are  being  ap- 
plied in  order  to  remove  the  commutator. 
At  figure  2,  there  is  shown  an  outline 
sketch  of  the  comprest  air  and  gas  blow- 
pipe. These  blow-pipes  are  often  home- 
made, or  can  be  obtained  at  any  machin- 
ist's supply  house.  The  blow-pipe  com- 
prises two  distinct  and  separate  tubes  usu- 
ally made  of  brass  as  shown,  there  being 
a  valve  placed  at  the  lower  end  of  each 
tube,  by  which  the  amount  of  gas  and  air 
can  be  regulated.  Flexible  rubber  hose 
connects  the  two  blow-pipe  tubes  respec- 
tively with  the  gas  main  and  air  pipe  line 
or  blower.  The  gas  used  is  ordinary  il- 
luminating gas,  and  a  small,  simple  form 
of  air  blower  such  as  the  cam  type  is 
satisfactory  for  the  purpose.  The  blower 
is  invariably  driven  by  a  small  electric 
motor  or  else  it  may  be  belted  to  the  line 
shaft.  A  to  %  horse  power  motor  is 
sufficient  for  driving  a  small  single-stage 
blower  feeding  a  1  'A  inch  pipe  line  to 
which  four  of  these  blow-pipes  are  at- 
tached. The  air  pressure  required  is  only 
a  few  pounds,  four  to  five  pounds  being 
about  right. 

REPLACING  COMMUTATORS. 

Some  form  of  clamp  is  necessary  and 
usually  employed  in  replacing  commutators 
on  the  armature  shaft.  One  method  of 
applying  pressure  with  a  clamp  is  shown 
at  Figure  3.  Here  the  two-part  spliced 
clamp  or  else  a  solid  plate  with  a  hole  thru 
the  center,  big  enough  to  fit  over  the  shaft, 
is  placed  against  the  commutator  while  a 
second  plate  member  is  applied  over  the 
front  end  of  the  shaft.  Now,  when  the 
wrench  is  applied  to  the  nuts  on  the  two 
bolts,  pressure  is  applied  in  such  a  way  as 
to  force  the  commutator  on  to  the  shaft. 
Right  here  it  should  be  pointed  out  that 
great  care  should  be  exercised  before  re- 

(Continued  on  page  788) 
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The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded  ;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  lough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.03 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


HOW    TO    MAKE    AN  ELECTRIC 
"MOVIE"  MACHINE. 

The  condensing  lens  as  shown  in  sketch 
comprises  two  piano  convex  lenses  which 
can  be  bought  at  any  optician's  or  second- 
hand shop  cheaply.   The  focusing  lenses  are 


Film  supply 


to  protea 'fl/m 


Torheosfot 
and  battery 


Fl/m  taAe  up* 


Every    Experimenter   Will    Enjoy    Making  a 
"Movie"  Machine.    This  One  Uses  Standard 
Films. 

two  anastigmat  types  of  a  speed  about 
f  :4.5.  They  are  each  enclosed  in  a  tube 
made  of  tin,  one  tube  sliding  in  and  out  of 
the  other  to  obtain  proper  focusing  on  the 
screen.  These  lenses  can  be  bought  all 
ready  in  the  tubes  or  at  an  optician's  store. 

Standard  film  is  proposed  for  use  with 
this  machine  'and  since  it  is  wide,  the 

film  gate  will  have  to  be  a  little  wider. 
The  take  up  boxes  for  the  film  will  have 
to  be  large  enough  to  hold  a  coil  of  film 
18"  x  3".  A  strong  box  should  be  used 
since  the  film  is  quite  heavy.  The  camera 
part  will  have  to  be  necessarily  larger  to 
accommodate  a  small  motor,  lighting  sys- 
tem and  cogs  and  gears.  A  roller  should 
be  put  in  the  lower  left  hand  corner  of 
the  upper  box  to  prevent  the  film  from 
unwinding  too  rapidly.  Tin  should  be  put 
on  the  edges  of  the  machine  where  the  film 
is  pulled  over,  or  else  a  worn  film  is  sure 
to  be  the  result.  By  looking  in  theatrical 
papers  you  can  obtain  the  name  of  a  con- 
cern who  sells  films.  The  gate  should  be 
fitted  with  an  intermittent  stop  motion  per- 
mitting each  picture  to  stop  for  a  fraction 
of  a  second. 

Contributed  by  FRANCIS  E.  ZIESSE. 


TABLE  LAMP  FROM  TELEPHONE 
STAND. 

A  certain  SPERRY  bad  a  "Sis"  that  al- 
ways wanted  something  new  for  her  Xmas. 
SPERRY,  being  an  intelligent  and  polite 
gentleman,  would  never  refuse.  So  this 
Xmas  he's  going  to  give  her  a  cute  table 
lamp.    Here's  how  he  went  to  it: 

SPERRY  gets  into  his  shop,  or  rather, 
laboratory,  and  conducts  a  search.  He 
finds  a  good-looking  desk  telephone  (that 
is  devoid  of  every  bit  but  the  stand) — a 
nickel-plated  (%")  pull-chain  socket,  a 
nickel-plated  socket  cap,  a  length  of  (^") 
pipe,  a  crowfoot  for  it,  and  some  strong 
metal  wire. 

He  then  follows  this  routine :  The  pipe 
(D)  (threaded)  is  slipt  thru  the  stand  (A) 
and  screwed  into  a  crowfoot  (E),  the  crow- 
foot being  fastened  with  screws  to  the  base 
of  the  stand.  The  socket  cap  (B)  is 
screwed  to  the  top  end  of  the  threaded 
pipe,  until  the  stand  is  made  tight.  There 
should  be  a  little  projection  of  the  pipe — 
about  Y\"  above  the  cap  (B),  so  that  the 
socket  (C)  can  be  screwed  to  this.  The 
shade  holder  is  made  of  metal  wire,  or,  of 
anything  SPERRY  happens  to  find  at  hand 
to  suit  him.  The  only  trouble  for  SPERRY 
is  to  get  the  shade — it  must  be  bought. 
The  rinktum  is  then  shined  up  and  pol- 
ished to  a  luster,  and  (the  price  tag  at- 
tached) presented  to  "Sis." 

Contributed  by  B.  DOPPKE. 


Table  or  Boudoir  Lamp  Which  Anyone  Can 
Make  from  an  Old  Telephone  Desk  Stand 
or  Similar  Pedestal,  Together  With  a  Few 
Pieces  of  Wire  and  Some  Colored  Silk.  Old 
Rose  Silk  Outside  and  Blue  Inside  Gives  a 
Wonderful  Color  Effect. 


A  TELEGRAPH-SOUNDER  ENGINE. 

The  following  article  explains  how  to 
make  a  simple  electric  engine  from  a  tele- 
graph sounder,  a  steel  rod  and  a  few  pieces 
of  wood : 


front 


Side  View  of  Small  Battery  Motor  Con- 
structed From  Discarded  Telegraph  Sounder 


Top    View    of    Telegraph    Sounder  Engine 
Without  Upright  or  Top  Bearing. 

The  wooden  part  consists  of  a  base  of 
3x4  inches  and  upright  5x1  inches 
mounted  at  one  end  of  the  base,  with  a 
bracket  3x1  inches  to  hold  the  upper 
bearing  screw.  Mount  the  magnets  and 
yoke  on  the  base  and  make  a  slight  inden- 
tation with  a  drill  or  center  punch  in  the 
exact  center  of  the  yoke  to  form  a  bearing 
for  the  shaft. 

The  shaft  consists  of  a  mechanical  toy 
rod  about  4  inches  long.  File  each  end  to 
a  point  and  also  file  two  flat  surfaces  on 
opposite  sides  of  the  rod,  about  1  inch  from 
the  upper  end.  The  iron  armature  should 
just  clear  the  top  of  the  magnets,  and  is 
fastened  to  the  rod  with  solder  or  friction 
only.  The  brush  is  formed  from  a  piece  of 
copper  wire  fastened  to  the  upright  and 
bent  around  to  touch  the  flat  surfaces  on 
the  rod.  It  should  make  contact  twice  in 
every  revolution.  It  should  be  adjusted  so 
that  contact  is  made  when  the  armature  is 
farthest  away  from  the  magnets  and 
broken  when  the  armature  is  over  the  mag- 
nets. This  engine  will  run  at  a  very  high 
speed  with  one  dry  cell. 

Contributed  by     HOWARD  ROLLO. 
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SIMPLE  STOP-COCK. 

The  following  sketch  shows  clearly  the 
construction  of  a  simple  stop-cock :  A  and 
B  are  glass  tubes,  the  latter  having  such  a 
diameter  that  it  will  pass  into  tube  A.  It 
also  has  one  end  rounded,  i.e.,  closed,  and 
a  hole  in  its  side  about  j^-inch  from  the 
closed  end.    This  hole  is  made  by  directing 


Rubber  tubing. 

f  ■ 
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ff 

A  New  Idea  of  a  Stop-Cock.  Using  Just 
Two  Glass  Tubes  and  a   Piece  of  Rubber. 


a  pointed  flame  (from  blowpipe)  at  the 
desired  spot,  till  red  hot,  and  then  blowing 
into  the  open  end.  Fuse  the  edges  of  the 
hole.  In  operation,  the  small  tube  B  is 
moved  backward  or  forward,  i.e.,  into  or 
out  of  the  rubber  tubing.  It  is  best  to 
have  the  liquid  enter  B,  and  leave  A. 
Contributed  by  RAYMOND  B.  WAILES. 


FREEZING  "WATER"  BY  MAGIC. 

In  a  small  Erlenmeyer  flask  or  beaker 
place  SO  grains  of  ordinary  photographers' 
hypo  and  10  c.c.  of  water.  Heat  to  boiling 
and  allow  to  cool.  Be  very  careful  to  see 
that  the  flask  is  clean  and  that  no  dirt 
enters  during  the  operation. 

When  the  solution  has  become  cold  pick 
up  the  flask,  add  a  tiny  crystal  of  hypo  and 
give  a  quick  shake.  Practically  instan- 
taneously the  liquid  congeals  into  a  solid 
mass  with  the  liberation  of  a  considerable 
quantity  of  heat. 

To  the  uninitiated  this  is  a  very  striking 
demonstration.  What  happens  is  this : 
Photographers'  hypo  is  a  salt  containing  a 
large  quantity  of  chemically  combined 
water,  called  water  of  crystallization.  The 
heat  releases  this  water  and  the  salt  dis- 
solves in  it  together  with  the  10  c.c.  of 
water  added.  The  solution,  however,  is 
what  we  call  supersaturated  and  is  in  an 
unstable  state  of  equilibrium,  such  that  a 
tiny  crystal  of  the  same  salt  and  a  quick 
shake  will  drive  the  salt  with  its  water  of 
crystallization  out  of  solution. 

The  heat  liberated  too,  illustrates  the 
scientific  fact  that  water  or  any  other  liquid 
in  freezing  actually  gives  off  heat. 

Contributed  by  FLOYD  L.  DARROW. 


IMITATION  SILVER  AND  PLATI- 
NUM AND  OTHER  WRINKLES. 

Herewith  are  a  few  suggestions  that  may 
be  worth  something  to  the  Wrinkles,  Reci- 
pes and  Formulas  Department : 

Imitation  silver :  Copper,  4  pounds ;  zinc 
4  ounces. 

Imitation  platinum :  Copper,  4  parts ; 
zinc,  18  parts. 

Impression  metal:  Bismuth,  3  pounds; 
lead,  1  pound ;  tin,  8  ounces. 

To  separate  silver  from  copper:  Sulfuric 
acid  (HsSOO,  1  part;  nitric  acid  (HN03), 
1  part ;  water,  1  part.  Boil  in  mixture  and 
a  little  salt  (sodium  chlorid)  it  will  sub- 
side. 

Contributed  by       JOHN  V.  CRAIG. 


IGNITING  ALCOHOL   OR  ETHER 
WITH  A  GLASS  ROD 

In  the  bottom  of  a  tumbler  place  a  half 
teaspoon  ful  of  potassium  permanganate 
and  moisten  with  an  equal  quantity  of 
water.  On  a  glass  plate  pour  a  little 
alcohol  or  ether. 

Now  cover  the  potassium  permanganate 
with  strong  sulphuric  acid.  A  vigorous 
action  is  immediately  set  up.  Upon  thrust- 
ing the  end  of  glass  rod  into  the  sputtering 
mixture  and  touching  it  to  the  alcohol  or 
ether  spontaneous  combustion  immediately 
occurs. 

The  potassium  permanganate  and  sul- 
phuric acid  liberate  ozone,  a  very  concen- 
trated form  of  oxygen,  and  resulting  rapid 
oxidation  quickly  ignites  the  inflammable 
liquid. 

If  desired  gasoline  may  be  substituted 
for  the  alcohol  and  ether. 
Contributed  by  FLOYD  L.  DARROW. 


AN  AUTOMATIC  FILTER. 

When  filtering  solutions  which  filter 
slowly  it  is  very  tiresome  to  keep  refilling 
the  funnel  The  filter  shown  in  the  present 
drawing  saves  this  trouble.  As  soon  as  the 
solution  gets  below  a  certain  level  in  the 
filter,  air  is  allowed  to  pass  thru  the  air 
tube  until  the  filter  is  filled,  when  the 
solution  stops  the  flow  of  air.  The  air 
tube  should  be  about  one-half  inch  below 
the  top  of  the  filter ;  the  length  of  the 


An    Automatic    Filter    Which    Once  Started 
Will  Run  Without  Attention   Until  the  Last 
Drop  Is  Filtered. 

solution  tube  does  not  matter.  When 
properly  adjusted  this  filter  will  refill 
regularly  until  the  flask  is  empty. 

Contributed  by     MORRIS  TUTTLE. 


MAKING  SMALL  BRASS  CASTINGS. 

Make  a  model  of  the  desired  size  and 
shape  from  paraffin  wax.  Procure  a  piece 
of  iron  pipe  about  2l/2  inches  long  and  of  a 
sufficient    inside    diameter    to    admit  the 


model,  with  at  least  %  inch  clearance  at 
all  points.  Now  make  a  cone  ot  paraffin 
about  yfa  of  an  inch  high  and  the  base  of  a 
diameter  a  trifle  larger  than  the  inside 
diameter  of  the  pipe.  Into  the  vertex  of 
this  wax  cone  force  a  phonograph  needle, 


To    Make    Small    Castings    Without  Much 
Trouble  Will   Be   Welcomed   by  Every  Ex- 
perimenter. 

blunt  end  first,  so  that  there  is  YA  inch  of 
the  point  projecting  from  the  wax.  Then 
heat  the  cone  around  the  edges  and  force 
it  into  one  end  of  the  pipe,  with  the  vertex 
in  (Fig.  1).  The  wax  will  harden  and 
hold  the  cone  in  place. 

From  the  open  end  of  the  pipe  insert  the 
wax  model  and  stick  it  on  the  sharp  point 
of  the  needle  (Fig.  1).  Procure  some  of 
the  investment  compound  used  by  dentists 
in  making  gold  inlays.  Mix  this  with  water 
until  the  mixture  has  the  consistency  of 
heavy  cream.  Take  a  small  camel's-hair 
brush  and  paint  the  model  with  this.  Then 
add  a  little  more  powder,  so  that  the  mix- 
ture thickens  a  trifle,  but  yet  is  not  so  thick 
that  it  will  not  run  freely.  Fill  the  pipe 
with  the  paste  in  this  state  (Fig.  1),  and 
lay  the  whole  on  a  wire  screen  far  enough 
above  the  flame  of  a  Bunsen  burner  so 
that  the  wax  will  not  melt.  Leave  it  for  at 
least  one  hour,  then  lower  it  to  a  point 
about  one  inch  above  the  flame.  When 
the  wax  cone  has  melted  and  run  out,  pull 
out  the  phonograph  needle  with  a  pair  of 
pliers,  and  let  the  melted  wax  of  the  model 
run  out  the  hole  left  by  the  needle.  Re- 
move from  the  flame  and  invert.  Pour  the 
melted  brass  into  the  depression  left  by  the 
cone,  and  it  will  run  into  the  mould  thru 
the  needle  hole.  Allow  it  to  cool,  wash 
out  the  investment  compound,  and  you  will 
have  a  perfect  reproduction  in  brass  of  the 
wax  model. 

Contributed  by    RODNEY  H.  GOTT. 


MAKING  A  FUSE. 

Prepare  a  saturated  solution  of  po- 
tassium nitrate  by  dissolving  a  considerable 
quantity  of  the  salt  in  a  cup  of  hot  water. 
While  still  hot  place  in  the  solution  a  long 
cotton  string  and  strips  of  porous  paper, 
as  blotting  paper.  When  they  have  become 
saturated  remove  and  allow  to  dry 
thoroughly.  Ignite  either  the  string  or  the 
paper  and  the  combustion  will  be  identical 
with  that  of  a  fuse. 

Try  one  on  the  following  mixture :  mix 
equal  quantities  of  magnesium  dust  and 
potassium  nitrate  powder  and  place  in  a 
heap  on  asbestos  paper  or  a  piece  of  tin 
plate.  In  the  top  of  the  heap  insert  one 
of  the  fuses  and  ignite.  An  intensely 
bright  light  results. 

Powdered  potassium  chlorate  is  even 
better  than  the  nitrate  for  this  demonstra- 
tion. 

Contributed  by  FLOYD  L.  DARROW. 
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THE  Carnarvon  Wireless  Station  is 
situated  at  Ceunant,  Llanrug,  five 
miles  from  the  historic  town  of 
Carnarvon.  Built  on  the  site  of 
Cefn  Du,  800  feet  above  the  sea 
level,  it  commands  a  magnificent  view  of 
the  Menai  Straits,  and  on  very  clear  days, 
of  the  Wicklow  Hills.  To  the  eastward, 
along  the  line  of  the  aerial  the  ground  rises 


silicon-bronze,  the  breaking  strain  of  which 
is  1,300  pounds.  Each  wire  is  3,600  feet 
long  and  is  separately  hung  by  insulators 
from  steel  triatics  supported  by  steel  masts 
400  feet  high.  There  are  10  of  these  masts 
supporting  the  four  triatics  which  have  an 
average  length  of  500  feet,  the  distances 
between  the  triatics  being  900  feet.  Owing 
to  the  greater  strain  at  the  ends  of  the 


from  the  North  Wales  Power  and  Traction 
Co.'s  Hydroelectric  Station  at  Cwm-Dyli 
which  is  about  two  miles  on  the  east  side  of 
Snowdon.  It  is  of  interest  to  note  that 
here  is  one  of  the  few  places  in  the  British 
Isles  where  we  are  able  to  use  "white 
coal"  or  the  natural  energy  of  falling 
water,  for  this  power  station  utilizes  the 
waters  of  Llyn  Llydaw  which  are  led  thru 


about  1  in  10  to  the  top  of  the  hill  which 
is  1,450  feet  high.  The  last  set  of  masts 
supporting  the  aerial  is  1,100  feet  above 
the  sea  level  and  at  this  point  a  fine  view 
of  the  Snowdon  Range  is  seen,  the  Snow- 
don Peak  being  about  six  miles  distant. 

The  aerial  is  of  the  Marconi  directional 
type,  so  arranged  that  the  maximum  radia- 
tion is  in  the  direction  of  New  Brunswick, 
New  Jersey,  with  which  station  commercial 
service  will  shortly  be  carried  on.  The 
wires,  of  which  there  are  20,  are  of  7/18 


aerial  three  masts  are  provided  to  support 
the  end  triatics  (which  are  split  into  two), 
two  masts  being  provided  for  each  of  the 
inner  triatics.  The  natural  wave  length  of 
the  aerial  is  5,600  meters,  and  adjustable 
inductances  to  carry  300  amperes  are  pro- 
vided for  increasing  this  wave  length  to 
14,000  meters.  The  effective  capacity  of 
the  aerial  at  the  latter  wave  length  is  .04 
mfd  and  its  resistance  2.1  ohms. 

The  electrical  energy  used  for  the  wire- 
less plant,  heating  and  lighting,  is  obtained 


pipes  to  the  water  turbines  1,000  feet  below 
the  level  of  the  lake.  The  turbines  are 
direct  coupled,  the  3-phase  alternators  gen- 
erating at  10,000  volts.  Two  aluminum 
power  lines  each  of  500  k.  w.  capacity  carry 
the  current  from  the  power  station  to  the 
Marconi  station,  one  being  a  line  for  the 
exclusive  use  of  the  latter,  the  other  being 
the  branch  of  a  line  supplying  one  of  the 
slate  quarries  and  used  as  a  spare. 
At  the  wireless  station  two  500  k.w. 
(Continued  on  page  826) 
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(A)  250- Watt  Pllotron;  (B)  50- Watt  Pliotron:  (C)  5-Watt  Pliotron 
(D)  Regulator  Tube:  (E)  Ballast  Lamp;  (F)  Resistance  Tube. 


Motor  Generator  Set  (B)   and  Transformer   (A)    for  Supply- 
ing  Energy  to  Base-Station  Type  "Pliotrons." 


AMERICA'S  accomplishments  in  radio 
work  both  in  the  field  of  telegraphy 
and  telephony  were  many  and 
varied.  One  of  the  striking  techni- 
cal results  of  the  war  that  will 
probably  have  far  reaching  peace-time  re- 
sults is  the  development  of  Transatlantic 
radio  communication  into  an  accurate  and 
dependable  system  that  can  be  counted  on 
every  day  of  the  year  and  almost  every 
hour  of  the  day. 

The  demands  that  are  now  being  made 
on  this  system  of  communication  can  be 
shown  by  the  recently  announced  policy  of 
the  government  to  send  all  government 
department  dispatches  by  radio  to  relieve 
the  congested  cables. 

Now  that  the  bar  of  secrecy  has  been 
lifted  it  is  possible  to  announce  that  during 
the  last  year  the  greater  part  of  the  gov- 
ernment's dispatches  were  transmitted  by 
a  new  radio  system  developed  by  the  Gen- 
eral Electric  Company.  The  company 
cquipt  the  high  powered  radio  station  at 
New  Brunswick,  N.  J.,  with  its  newly  de- 
veloped apparatus  for  Transatlantic  teleg- 
raphy and  telephony  and  placed  it  at  the 
disposal  of  the  government  for  official  dis- 
patches early  in  1918,  to  meet  the  urgent 
demand  for  communication.    The  contin- 


uous and  reliable  service  by  this  station 
has  since  been  favorably  commented  on 
from  distant  parts  of  the  world  and  has 
caused  the  government  to  place  orders  with 
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this    concern    for    two    transmitting  sets. 

It  is  a  matter  of  historic  interest  to 
record  that  it  was  the  New  Brunswick 
radio  station  that  directed  the  first  message 
to  Germany  after  America's  participation 
in  the  war.  It  will  be  remembered  that 
it  was  in  this  message  that  President  Wil- 
son demanded  the  abdication  of  the  Kaiser. 
That  series  of  history-making  messages 
which  followed  one  another  in  such  rapid 
succession  and  finally  led  to  the  speedy 
conclusion  of  the  armistice  were  also  sent 
from  the  New  Brunswick  station. 

This  new  system  of  radio  communica- 
tion is  known  as  the  Alexanderson  system 
and  includes  very  marked  improvements 
in  all  four  stages  which  are  common  in 
all  radio  systems.  These  stages  are,  first, 
the  generation  of  high  frequency  electric 
oscillations;  second,  the  modulation  of 
these  oscillations  into  the  dots  and  dashes 
of  the  telegraph  code,  or  into  the  modula- 
tion of  the  human  voice ;  third,  the  radi- 
ation of  these  electric  oscillations  in  the 
form  of  waves,  which  travel  with  the 
velocity  of  light  over  the  surface  of  the 
earth,  and  the  fourth  stage  is  the  recep- 
tion or  detection  of  these  waves  by  suitable 
instruments. 

(Continued  on  page  828) 
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^s,  V,  Top  Q>0  R«  tSop  M 

Proprietor  of  Tony's  Fruit  Stand 


Woo  A.  G. 


NOW  you  see  it's  all  plain,  Jim,  just 
take  your  wavemeter  and  set  it 
right  under  this  oak  tree  and  have 
your  buzzer  to  excite  the  tree  and 
— zingo — "The  Wavelength."  Of 
course,  great  errors  occur  in  the  wave- 
meter  method,  so  I  have  devised  a  method 
of  calculating  mathematically  the  wave- 
length of  trees,  bushes,  acres  of  trees,  etc. 

I  have  found  also,  that  trees  with  fruit 
have  a  greater  capacity  than  those  without, 
and  rosebushes  without  roses  have  greater 
resistance  and  less  capacity — of  course,  this 


off  gave  a  reading  of  690 — a  recount  of 
the  leaves  gave  us— 6,000,687,564,235,001.202 
leaves.  The  counting  of  the  leaves  of 
course  was  the  smallest  part  of  the  work. 
( Naturally)  The  formula  for  calculating 
the  wavelength  of  a  pear  tree  and  found 
to  jibe  with  the  wavemeter  readings,  is: 
H  x  NL.  x  NF. 

W.  L.  equals  

Number  of  bfanches. 
Where  :    H — Average  height. 

NL — Actual  number  of  leaves, 
and  NP — Number  of  pears  on  the  tree. 


Where;     tl — Thickness  of  the  leaves. 
NL — Total  number  of  leaves. 

P— Pears. 
NP — Number  of  pears  and  H  the 
height  of  tree. 
Below  is  given  a  graph  of  the  wave- 
length of  trees  for  the  various  seasons — 
this  is  for  pear  trees  35  feet  high. 
H.  F.  Resistance  of  The  Tree 
About  the  most  suitable  formula  devised 
for  the  calculation  of  high  frequency  re- 
sistance of  tree  antennae  is  as  follows : 


EACH  GERANIUM  - 
=  .00000000000 A  M.F.CAP. 


UMBRELLA  PLANTS 
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THIS  LEMON  TREE  HAS 
A  SOUR  WAVE  LENGTH 
OF  489'^° METERS  WITH 
6O0O  LARGE  LEAVES  AND 
20  LEMONS  2  INCHES  IN 
DIAMETER  ON  IT.A 
CORRECTION  FACTOR  OF 
2xlO-'7  M.F.  MUST  BE  SUB- 
TRACTED FOR  EACH  LEAF 
THAT  FALLS. 


Well,  Papa  Squier  Started  Something  When  He  Wished  This  "Tree  Wireless"  on  Us.  Here  Is  a  Typical  View  of  a  Young  and  Enthusi- 
astic "Floraphonist"  Busily  Engaged  in  His  Frost-Proof  "Lab.,"  Doping  Out  the  Natural  Wavelength  of  a  Healthy  Rubber  Plant.  It's 
a  Man's-Size  Job  to  Calculate  the  Wavelength  of  a  Tree,  Especially  on  a  Windy  Day,  When  the  Leaves  and  Fruit  May  Be  Blown 
off  in  Considerable  Numbers.  Each  Leaf  and  Pear  or  Apple  Can  Be  Compensated  for  in  the  Calculations,  However,  Once  the  Micro- 
Farad  Capacity  and  M icro- M icro  Henry  Inductance,  Values  for  Each  Are  Determined  and  Known.  If  Anyone  Can  Successfully  Com- 
pute the  Wavelength  of  a  Healthy  Young  Pear  or  Plum  Tree  in  Full  Fruitage,  He  Should  Certainly  Be  Awarded  the  "Nobel"  Prize  in 
Physics — We  Said  It, — "If"  He  Can  Do  It.    We'll  Wager  He  Will  Need  a  Dozen  "Einsteins"  Before  He's  Thru.     And  Then  the  Wind 

Comes  Along  and  Spoils  All  the  Calculations.    Gads,  Tho!!! 


is  all  clear  when  you  take  into  considera- 
tion the  fact  that  trees  with  half  the  leaves 
dead  (in  the  month  of  October)  have  less 
capacity.  From  this  we  see  that  the  leaves 
length  of  any  tree  depends  upon  the  season. 
For  instance,  a  tree  in  June  was  found  to 
have  a  wavelength  of  650  meters,  while  in 
October  only  450  meters  and  the  same  tree 
in  December  but  150  meters.  Therefore 
you  will  have  to  have  an  automatic  wave- 
length changing  device  inside  your  station 
to  add  inductance  in  the  loading  coil  ac- 
cording to  the  changes  in  the  thermometer. 
Wavelength  of  Pear  Tree. 
A  tree  with  6,000,687,564,765,543,409 
leaves  and  72  large  branches,  64  medium 
sized  branches  and  20  very  thin  branches 
had  a  wavelength  of  750  meters.  Now  this 
same  tree  with  four  large  branches  chopped 


This  has  been  found  to  vary  with  the 
season ;  for  instance,  this  same  tree  without 
leaves  or  fruit  with  the  same  number  of 
branches  and  height  will  naturally  give 
you  a  lower  wavelength  as  is  evident  from 
the  above  formula.  In  other  words,  the 
wavelengths  fall  off  as  the  leaves  and  fruit 
fall.    Simple  eh? 

Some  people  think  this  Tree  Wireless  is 
a  joke ;  well,  if  they  want  to  find  it  out 
just  begin  counting  the  leaves  on  any  tree 
— and  they  will  be  convinced — that  it's  no 
joke. 

Capacity  of  Same  Pear  Tree. 

The  formula  for  the  capacity  of  the  tree 
is  as  follows : 

Wavelength  found  from  above. 

Capacity  equals  

(tl  x  NL)  x  (area  of  P  x  NP)— H 


H.F.R. 


drLB  x  drMB  x  drSB 
-^dr  of  trunk  of  tree 
equals. . — •  xNP. 


resistance  of  one  leaf  x  NL 
Where ;    dr — Direct-  resistance. 

drLB — Direct    resistance    of  large 
branches. 

drMB — Direct  resistance  of  medium 

size  branches. 
drSB — Direct    resistance    of  small 
branches. 
NL — Number  of  leaves. 
NP — Number  of  pears. 
(Translated   from   the   Hertzian  Wave 
Nut-book  by  E.  T.  Jones.) 
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indicated  position 
of  ship — »-<;:: 


'OUR  naval  communication  ser- 
vice, especially  in  its  radio  com- 
pass stations  and  their  activities, 
is  a  great  institution  and  a  dis- 
tinct boon  to  seamen.  It  ought  to 
be  maintained  permanently,"  said  Captain 
W.  F.  Wood,  D.S.C., 
master  of  the  steam- 
ship Lancastrian  of 
the  Leland  line,  re- 
cently, as  he  de- 
scribed what  the 
U.  S.  Naval  radio- 
compass  service  had 
done  for  him  on 
his  latest  entry  into 
New  York  Harbor. 
Consulting  his  log 
from  time  to  time 
for  the  sake  of  ac- 
curacy, Captain 
Wood  said  : 

"We  were  bound 
in  from  Antwerp  to 
New  York  on  the 
afternoon  of  Octo- 
ber 3rd  and  had  ex- 
pected to  make  the 
Nantucket  lightship 
by  six  o'clock.  At 
5 :50,  however,  we 
ran  into  a  dense 
fog.  I  slowed  the 
engines  to  half 
speed  and  kept 
heaving  the  lead, 
which  registered 
from  thirty-six  to 
twenty-five  fathoms. 
We  got  the  latter 
sounding  at  eight 
o'clock.  This  gave 
me  a  good  line  of 
soundings  to  com- 
pare with  the  chart, 

but  we  could  not  yet  hear  the  foghorn 
aboard  the  lightship.  At  about  half-past 
seven  o'clock  I  had  the  radio  officer  sound 
our  signal  and  call  up  the  radio-compass 
station  on  Fire  Island,  the  signal  letters 
for  which  are  N.  A.  H.  The  message  we 
sent  by  wireless  to  Fire  Island  read : — 
'What  is  my  true  bearing?'  It  was  signed, 
'Wood,  Master.'  " 

RADIO  COMPASS  LOCATION  GIVEN  IN  TEN 
MINUTES. 

"I  was  standing  in  the  radio  room  at 


the  time,  looking  over  the  shoulder  of  the 
operator,  who  kept  sounding  our  letter 
code  signal  on  his  transmitter.  Within 
ten  minutes  after  we  had  asked  for  our 
true  bearing  from  Fire  Island  the  follow- 
ing reply  came  crackling  back  to  us : — 


Photo  New  York  Herald 

Sandy  Hook  Got  Captain  Wood's  Appeal  at  a  Distance  of  Sixty  Miles.  Mantoloking  Was  Even 
Further  Away.  These  Stations  and  Also  That  at  Fire  Island,  by  Their  Land  Lines  Into  New 
York,  Reported  the  Bearings  of  the  Lancastrian  From  Their  Respective  Positions.  The  Central 
Station,  Within  Ten  Minutes  Then  Sent  All  Three  Bearings  by  Radio  to  the  Leland  Line  Ship 
and  Her  Master's  Mind  Was  at  Ease. 

"  'Your  true  bearing  at  7  :39  P.  M.,  from 
Fire  Island,  109  degrees ;  Sandy  Hook, 
87;  Mantoloking,  65.' 

"This  radiogram  was  dated  from  the 
central  compass  control  station  of  the 
Naval  Communication  Service,  at  No.  44 
Whitehall  street,  New  York.  When  I 
wrote  my  message  of  inquiry  and  handed 
it  to  our  Marconi  operator  I  handed  him 
along  with  it  a  slip  of  paper  on  which  I 
had   written   my  own   estimate,   by  dead 


reckoning,  of  our  position  at  that  time. 
I  had  figured  it  to  be  a  bearing  of  108 
degrees  from  Fire  Island.  When,  as  I 
looked  over  the  shoulder  of  the  receiving 
operator,  I  saw  him  write  down,  'From  Fire 
Island,  109,'  I  was  pleased  that  I  had  esti- 
mated our  position 
within  one  degree. 

"Imagine  my  de- 
light and  surprise 
when,  right  on  the 
heels  of  this  bear- 
ing, came  the  addi- 
tional readings  for 
our  direction  from 
Sandy  Hook  and 
also  from  Manto- 
loking, N.  J.  It  was 
then  a  matter  of 
only  a  few  moments 
to  project  these 
three  lines  upon  the 
chart,  and  the  point 
at  which  they  in- 
tersected was,  of 
course,  our  precise 
position  at  7 :39 

P;  M. 

"So  we  carried  on 
then  with  entire 
confidence,  tho  the 
fog  continued  dense. 
At  ten  o'clock  I 
hauled  my  course  to 
the  northward  and 
at  10:40  o'clock  the 
fog  lifted  and  re- 
vealed the  Fire 
Island  light  abeam, 
exactly  where  it 
ought  to  be  to  prove 
the  precisely  accu- 
rate in  f  o  r  m  a  tion 
flashed  to  us  out 
there  in  the  murk 
three  hours  earlier  from  the  central  com- 
pass control  station  in  New  York  City. 

"There  is  not  the  slightest  doubt  of  the 
inestimable  value  of  these  radio  position 
finders.  We  have  nothing  of  the  sort  in- 
stalled as  yet  in  England,  but  I  hope  we 
soon  shall  have  them.  The  Admiralty, 
however,  has  instructed  all  masters  con- 
cerning their  use  on  this  side  and  has 
emphasized  their  value." 

Thus  does  the  field  of  the  "Radio  Com- 
pass" expand  daily  almost. 


dia© 


>ei< 


A  new  mica  condenser  for  radio  equip- 
ments is  now  being  made  which  the  man- 
ufacturer states  is  in  use  by  the  United 
States  and  Allied  Governments  and  many 
of  the  large  companies  manufacturing 
radio  apparatus.  The  maker  calls  atten- 
tion to  the  fact  that  since  its  invention  in 


1745  the  Leyden  jar  has  been  used  in  prac- 
tically its  original  style,  without  any  radi- 
cal improvements  or  changes.  Practically 
every  radio  equipment  is  used  to  its  capa- 
city, and  up  to  the  time  this  new  mica  in- 
sulated condenser  was  invented  Leyden 
jars  were  used  especially  for  high  poten- 

 tials.    When  in  operation  the 

radio  apparatus 
thus  equipt  was 
not  safe  and  re- 
liable, as  the  Ley- 


A  New  Mica  Con- 
denser for  Radio 
Equipments  Which 
the  Maker  States 
It  Is  Practically 
I  m  possible  to 
Break  Down  Even 
When  Used  for 
High  Potentials. 


hour  or  so  making  the  apparatus  inoperative. 

Wherever  metal  containers  are  not  suit- 
able the  condensers  can  be  mounted  in 
wooden  or  other  insulating  boxes,  or  the 
metal  case  can  be  insulated  from  the  con- 
denser itself  and  the  condenser  terminals 
mounted  independently  on  two  insulated 
posts. 


den  jar  would 
crack  and  break 
down  after  a  con- 
tinued use  for  an 
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^dlws^dl  To  Joimess,  A.M.l 


PRACTICALLY  every  one  familiar 
with  the  present  day  types  of  audion 
circuits  employing  the  feed  back  sys- 
tems realizes  the  fact  that  if  two  such  re- 
ceivers in  close  proximity  are  tuned  to  the 
same  wavelength  "syphon-effects"  of  con- 
siderable magnitude  are  produced,  and  the 
oscillations  emitted  by  one  tube  are  picked 
up  by  the  other  receiver  and  vice  versa. 


syphon    effect   took    place;    naturally   the  syphoned    by   a    large    receiving  station, 

short  range  of  the  smaller  Amateur  instal-  when   I  was   located   some  five  hundred 

lation  did  not  permit  it  to  copy  signals  feet  from  the  antenna  and  receiving  ap- 

from  the  extraordinary  distances  recorded  paratus.     Now    the    MAIN  FEATURE 

the  night  previous.    In  figure  1  two  re-  OF   THIS    PARTICULAR  INCIDENT 

ceiving  sets  of  the  feedback  type  are  shown  IS  THAT  THE  SYPHONING  EFFECT 

and  are   separated  in  this   instance   fifty  (WAVE)  ACTED  AS  THE  CARRIER 


feet  apart.  Both  sets  ate  tuned  to  the 
same  wavelength   (say  1000  meters)  and 


Two  Audion  Receiving  Sets  Arranged  Some  Distance  Apart  Have,  Under  Actual  Tests  By 
the  Author,  Shown  That  When  Both  Are  Tuned  to  the  Same  Wave  Length,  That  Station 
No.  1  Can   Hear  the  Note  of  the  Oscillating  Audion  At  Station   No.  2,  and   Vice  Versa. 
This  Effect  is  Termed  "Syphoning". 


Recently,  the  H-2  (U.  S.  submarine) 
successfully  demonstrated  the  ability  of  un- 
derwater craft  to  transmit  and  receive 
while  submerged.  The  H-2  submerged  and 
communicated  with  airplanes  and  vessels  of 
the  fleet.  This  naturally  proves  that  dur- 
ing wartime  a  submarine  can  easily  keep  in 
touch  with  the  ships  and  shore  stations, 
and  receive  its  radio  compass  locations  at 
various  intervals.  However,  it  is  to  be  ex- 
pected that  this  system  will  come  into  gen- 
eral use  on  all  the  submarines  of  the  for- 
eign Navies,  and  that  during  wartime  they 
will  endeavor  to  exercise  the  use  of  such  a 
system  freely.  We  may  then  consider  an 
enemy  submarine  as  having  submerged 
after  having  sighted  its  adversary ;  it  then 
naturally  maintains  silence  in  respect  to 
its  transmitting  apparatus,  and  continues 
to  listen  in  for  what  the  destroyers  and 
other  vessels  may  have  to  say.  The  fact 
is,  that  the  vessel  while  endeavoring  to 
maintain  silence  is  defeating  its  own  en- 
deavors, for  while  listening  in,  the  receiv- 
ing bulb  is  actually  transmitting,  and  if  any 
of  the  destroyers  tune  their  receiving  ap- 
paratus to  the  same  setting  which  the  sub- 
marine is  listening  in  on  there  will  result 
the  syphoning  effect  described  previously. 
Should  the  destroyer- be  equipt  with  a  di- 
rection finding  apparatus  it  can  without  any 
difficulty  run  down  this  undersea  craft 
without  the  latter  knowing  what  is  happen- 
ing. This  is  only  one  of  the  many  uses 
this  previouslv  dubbed  nuisance  can  be  put 
to. 

POSSIBILITIES     OF     LOCAL  COMMERCIAL 
STATION  SYPHONING  AMATEURS. 

Since  the  general  use  of  audions  and 
their  associated  circuits  was  adopted,  it  has 
been  heard  from  numerous  sources  that 
Amateurs  who  have  copied  a  certain  sta- 
tion one  night  could  not  receive  this  same 
station  the  following  night.  This  further 
lends  aid  to  my  beliefs  and  as  the  reader 
shall  understand  from  what  follows,  it  was 
due  to  the  fact  that  the  "Large  Commercial 
Station"  i  in  that  particular  vicinity  was 
syphoning  the  smaller  stations  and  the 
following  night  the  effect  was  not  present 
because  the  "Controlling"  station  was  not 
listening  on  that  same  wavelength  and  no 


the  two  sets  are  then  in  resonance.  Num- 
ber One  can  hear  the  true  clear  note  of 
the  oscillating  audion  at  station  Two,  and 
vice  versa ;  this  is  caused  by  the  receiver 
also  acting  as  a  transmitter  and  if  a  key 
is  arranged  in  the  circuit  to  vary  either 
the  inductance  or  capacity,  intelligent  sig- 
nals can  be  transmitted  between  the  two. 
This  effect  has  been  termed  "syphoning" 
and  is  very  pronounced  at  stations  where 
the  receiving  apparatus  are  very  near  to 
each  other. 

I  have  personally  carried  out  experiments 
at  distances  up  to  two  thousand  yards  and 
with  suitable  receiving  apparatus  informed 
the  receiving  operator  the  correct  wave- 
length he  was  listening  in  on.  Of  course, 
as  mentioned  before,  this  depended  upon 
the  receiving  operator  having  his  bulb 
oscillating,  and  likewise  my  own,  in  order 
to  pick  up  the  undamped  oscillations  be- 
ing emitted  by  his  receiving  apparatus. 

Furthermore,  I  have,  without  an  an- 
tenna connected  to  my  receiver  and  same 
maintained  in  a  state  of  oscillation,  been 


OF  THE  SIGNALS  BEING  RECEIVED 
FROM  THE  OVERHEAD  ANTENNA 
CONNECTED  TO  THE  RECEIVING 
STATION  SOME  FIVE  HUNDRED 
FEET  FROM  ME.  This  prompts  me  to 
believe  that  many  of  the  Amateurs  in  and 
about  a  city  where  there  is  a  large  Com- 
mercial or  Naval  plant  should  not  put  too 
much  faith  in  their  own  receiving  ap- 
paratus in  respect  to  the  remarkable  dis- 
tances covered  with  the  same ;  for  it  may  be 
that  they  are  being  syphoned  by  the  local 
station  which  has  the  apparatus  to  easily 
cover  the  distance. 

Another  fact  which  I  may  mention  here 
is  that,  when  a  station  is  in  the  act  of 
syphoning  another,  it  tends  to  reduce  the 
strength  of  signals  received  at  that  sta- 
tion, and  tends  to  rob  it  of  some  of  the 
signal's  strength.  It  may  be  that  the 
total  is  proportionately  divided  between 
the  two,  three  or  four,  whichever  may  be 
the  case. 

ELIMINATION   OF  STATIC  BY  SYPHON 
METHOD. 

I  have  also  found  thru  my  extensive 
experiments  and  investigations  into  the 
possibilities  of  this  phenomena  that  when 
syphon  waves  act  as  the  carrier  of  signals 
from  the  main  receiver  to  another  receiver 
installed  some  several  hundred  feet  away, 
the  static  which  is  so  pronounced  in  the 
first  instance  is  hardly  perceptible  at  the 
second  receiving  apparatus,  although  the 
signals  have  not  undergone  a  great  de- 
gree of  weakening.  It  is  my  contention, 
that  if  a  receiver,  say  number  one  in  fig- 
ure 2  had  a  coil  of  fairly  large  dimen- 
sions inserted  in  the  secondary  circuit  so 
that  this  syphon  wave  could  be  directed  to 
one  certain  point  (where  the  second  re- 
ceiving apparatus  is  installed)  that  a  maxi- 
mum of  the  signal  would  be  received  there, 
in  a  greater  proportion  than  the  static. 
While  I  have  no  good  theory  to  offer  at 
present  for  this  statement,  it  has  proven 
so  in  actual  tests  and  therefore  there  does 
not  seem  to  be  very  much  need  for  lengthy 
explanations. 


"Static"  is  Reduced  When  the  Signals  are  "Syphoned"  from  the  Main  Receiving  Station 
to  a  Second  Receiving  Set,  Says  the  Author.    He  Suggests  the  Use  of  Two  Loop  Aerials  as 
Shown,  to  Transfer  the  Energy  to  the  Second  Receptor. 
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LATEST  PATENTS 


Illuminative  Tool. 

(No.  1,309,363,  issued  to  Edward 
J.  Meinke.) 
We  have  seen  illuminative  pens 
and  pencils,  now  comes  the  illumi- 
native tool.  This  patent,  recently 
granted,  consists  of  a  device  which 
will  hold   various  instruments  such 


the  mercury  or  amalgam  displaces 
the  nitrogen  or  other  gas  into  the 
upper  chamber,  and  hence  increases 
the  efficiency  of  the  lamp  by  sup- 
plying an  atmosphere  of  vapor  be- 
tween the  electrodes. 


Telautographic  Apparatus. 

(No.  1,312,596,  issued  to  George  S. 
Tiffany.) 

With  this  telautograph  apparatus 
writing  movements  of  the  re- 
ceiving pen  are  kept  in  unison  with 


Novel  Electric  Bell. 

(No.  1,310,813,  issued  to  Albert  M. 
Ward.) 


JSC. 


«aaa» 


3BT 


as  a  screw-driver,  drills,  gimlets, 
augers,  chisels  and  the  like,  in  the 
form  of  a  handle  or  a  frame,  so  that 
any  well-known  standard  electric 
flashlight  can  be  mounted  therein. 
Hammering  on  the  frame  will  not 
injure  the  flashlight,  which  can  be 
removed  if  necessary,  and  a  new 
battery  inserted. 


Primary  Electric  Cell. 

(No.  1,310,695,  issued  to  Harry  E. 
Evans.) 

Generally,  in  primary  electric 
cells  employing  two  fluids,  the 
electrolyte  and  depolarizing  fluid,  a 
porous  cap  was  heretofore  neces- 
sary in  order  to  separate  the  two 
liquids  or  else  the  gravity  method 
had  to  be  used.  In  this  idea,  how- 
ever, a  new  use  is  given  to  the 
carbon  inasmuch  as  it  acts  not  only 
as  the  positive  pole  of  the  battery, 
but  also  as  the  porous  cup  separat- 
ing the  electrolyte  placed  within  its 
recess,  from  the  depolarizer  out- 
side. The  zinc  being  suspended  in 
the  carbon  cup.  In  this  manner 
the  cell  is  not  only  simplified,  but 
cheapened,  and  the  internal  resist- 


ance caused  by  porous  cups  in  the 
past  is  greatly  reduced. 


Enclosed  Electric  Arc. 

(No.  1,310,067,  issued  to  Kiilip  K. 
Devers,  Jr.) 
This  relates  to  enclosed  arc 
lamps  in  which  an  arc  is  operated 
between  electrodes  of  refractory 
materials.  The  entire  arc  is  en- 
closed in  a  chamber  which  has  a  con- 
striction in  its  center  and  is  filled 
with  a  gas  at  a  pressure  slightly 
above  atmospheric.  The  gas  con- 
tained  within    the    globe    has  rela- 


tively small  heat  con- 
ductivity. In  addi- 
tion to  the  electrodes 
there  is  a  little  heater 
coil  which  dfps  into 
the  mercury  or  an 
amalgam  of  mercury. 
This  heater  vaporizes 
•the  amalgam  and 
causes  by  its  vapori- 
zation the  ionization 
of  the  electrodes.  In 
this  way  an  arc  is 
started.  The  evolu- 
tion   of    vapor  from 


An  Automatic  Sign. 

(No.  1,313,757,  issued  to  Samuel  C. 
Swindler. ) 
This  patent  consists  of  a  figure 
carrying  a  relatively  stationary  leg, 
a  pivoted  leg  and  a  pivot  body  and 
is  arranged  in  front  of  a  dial.  The 
pivoted  body  swings  backward  and 
forward  during  vertical  movement 
of  the  plate.  There  is  a  spiral  cam 
rotatively  mounted  between  the 
arms  carried  by  the  body  and  which 
is  provided  with  numerals,  so  that 
it  may  be  moved  under  the  indi- 
cating finger.  In  this  manner  the 
operator  can  regulate  the  duration 
of  the  operation  of  the  sign  or  other 


the  transmitting  tracer  under  which 
there  is  a  system  of  tracer  lines,  af- 
fected by  the  movements  of  the 
sending  pen.  In  this  way,  more  or 
less,  current  is  allowed  to  pass,  and 
the  movements  of  the  receiving  pen 
are  affected  by  the  magnetic  coils, 
which  are  excited  to  a  variable  ex- 
tent during  the  transmitting  opera- 
tion. 


This  idea  1  comprises  two  bells, 
one  over  the  other,  with  respective 
hammers  to  operate  either  of  them. 
Each  hammer  may  be  attracted  when 
an  outside  circuit  is  closed,  ener- 
gizing one  of  the  coils.  The  make- 
and-break  in  this  case  is  at  the 
lower  end  of  the  bell  in  the  form 
of  a  set  screw.  A  winding  is 
placed  on  both  cores  in  such  a 
manner  that  the  third  circuit  in 
the  form  of  a  buzzer  may  likewise 
be  operated.  Inasmuch  as  this  third 
circuit  is  of  a  much  higher  fre- 
quency than  that  at  which  the  bells 
can  operate,  no  noticeable  effect  is 
perceived,  and  the  hammers  do  not 
actuate,  altho  the  buzzer  vibrates 
and  the  cores  themselves  are  ener- 
gized.   

Acoustic  Actuating  Mechanism. 
(No.    1,310,568,    issued    to    A.  C. 
Heap  and  O.  B.  Field.) 


Sound  Controlled  Dirigible 
Torpedo. 

(No.    1,312,510,    issued    to  George 
Baker.) 

This  invention  seems  very  plaus- 
ible. It  consists  of  a  torpedo  which 
is  discharged  from  a  torpedo  tube 
automatically;  when  it  reaches  the 
vicinity  of  some  enemy  craft  the 
propelling  mechanism  is  set  into 
motion.  The  torpedo  on  becoming 
active,  guides  itself  directly  towards 
the  enemy  ship,  due  to  the  sound 
waves  set  up  bv  the  vessel.  A  plu- 
rality of  microphones  are  arranged 
to  the  various  circuits,  so  that  when 
the  sound,  which  comes  in  stronger 
at  one  microphone  than  at  another, 
will  affect  the  steering  rudder  in 
such  manner  until  both  sounds  are 
of  same  intensity.  The  elevating 
rudder  is  likewise  controlled  in  sim- 
ilar manner. 


electric  device  controlled  by  the 
five  or  more  circuits.  For  con- 
trolling another  set  of  lamps  anoth- 
er dial  is  pivoted  on  the  body  and 
still  another  at  the  foot.  In  this 
way  a  plurality  of  electric  circuits 
may  be  operated. 


This  invention  relates  to  a  meth- 
od of  detecting  sound  waves  or 
pulses  transmitted  thru  water  and  is 
attached  to  the  surface  of  an  under 
water  mine,  or  submerged  body, 
and  either  serves  to  operate  a  sig- 
naling device  or  cause  the  mine  to 
explode.  It  only  operates  when  it 
receives  sound  waves  or  impulses 
of  a  certain  strength,  and  accord- 
ing to  its  inventors  does  not  go  off 
even  if  heavy  explosive  charges  are 
detonated  in  its  vicinity.  A  "danc- 
ing contact"  is  used,  which  re- 
sponds to  the  sound  waves,  the  en- 
tire case  being  -filled  with  some 
liquid,  such  as  oil.  When  sound 
waves  of  a  certain  pitch  are  re- 
ceived, the  resistance  between  the 
electrodes  varies,  and  the  potential 
difference  at  the  terminals  of  the 
condenser  is  varied,  thus  allowing  a 
pulsating  current  to  pass  thru  the 
device. 


Secret  Signaling  System. 

(No.  1,312,574,  issued  to  Ralph  E. 
Pierce.) 

Many  patents  have  been  issued 
which  have  attempted  to  send  se- 
cret messages  by  alternating  or 
breaking  up  the  current  impulses 
into  unintelligible  signals  by  means 
of  ciphering  switches,  all  of  which 
have  some  good  and  some  bad  fea- 
tures. A  device  which  promises  to 
become  very  popular  is  this  one 
granted  recently.  It  implies  two 
systems  of  tapes  which  are  run  on 
a  drum,  the  said  tapes  being  per- 
forated so  that  extra  impulses  may 
be  sent,  and  the  regular  dashes  or 
dots  broken  up  by  the  action  of  re- 
lays operated  by  the  tapes.  At  the 
receiving  end  another  tape  travels 
thru  a  Tike  apparatus  causing  some 
signals  to  be  inserted  and  others 
removed  from  the  original  message 
as  transmitted  over  the  line,  as  can 
easily  be  noted  in  the  accompany- 
ing diagram.  In  this  way,  absolute 
secrecy  is  obtained  by  use  of  the 
key  for  ciphering  and  deciphering. 
Synchronizing  devices  are  employed 
to  control  the  speed  of  these  keys. 


Producing  Pure  Elements. 

(No.  1,306,568,  issued  to  Ezechiel 
Weintraub.) 
This  invention  relates  to  a  meth- 
od of  isolation  of  difficultly 
reducible  elements,  such  as 
uranium,  which  were  always 
very  difficult  to  reduce.  The 
reducing  metal  (sodium)  is 
contained  within  a  smaller 
receptacle,  and  it  is  heated 
and  purified  by  a  stream  ot 
hydrogen  which  enters  at  the  in- 
let. When  it  is  vaporized  it  is 
carried  over  through  a  tube  into  an- 
other recep-  ~~~ 
tacle,  which  is 
provided  with  the 
compound  to  be 
reduced.  Into  this 
second  receptacle 
are  two  leads  con- 
nected to  a  fine 
filament  of  tung- 
sten or  tantalum, 
heated  to  bright 
in  candescence. 
The  stream  of  hy- 
drogen carrying 
with  it  the  vapors 
of  the  reducing 
element,  is  made 
to  mix  with  the 
vapor  of  the  salt 
,in  the  larger  re- 
ceptacle. 
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WITH^eAMATEURS 


Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the 
apparatus.  To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos 
preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  "Honorable  Mention."  Address  the  Editor,  "With 
the  Amateurs"  Dept.       "  


The  Editors  desire  to  call  to  the  attention  of  all  owners 
hereafter  the  MONTHLY  PRIZE  WILL  BE  $5.00  CASH 
EACH  "HONORABLE  MENTION"  ENTRY  PUBLISHT. 
late.  So  "go  to  it"  and  send  us  your  photo,  together  wit 
we  may  list  some  new  and  bigger  prizes.  So  get  busy,  B 
wanted  laboratory  apparatus  at  no  cost  whatever. 


of  "Electrical  and  Chemical  Laboratories"  the  fact  that 
,  instead  of  $3.00.  ALSO  $2.00  CASH  WILL  BE  PAID  TO 
We  have  not  received  any  "Laboratory  Photographs"  of 
h  that  of  your  laboratory.     If  they  are  particularly  good 

oys ! 


66  Ansaafte^iF  lElectrncal 

THIS  MONTH'S  $5.00  PRIZE  WINNER — 
CHARLES  AMBROSE  YOCUM 

HEREWITH  are  a  few  photographs  of  my  "Electrical  Labora- 
tory." I  have  a  one-half  kilowatt  step-up  transformer,  a  Tesla 
coil  giving  a  six-inch  spark,  a  one-inch  spark  coil,  a  water- 
power  motor  running  a  generator,  a  few  small  motors,  rotary  gap, 
18"  by  8"  loading  coil  with  36  taps,  step-down  transformer, 
Brandes  head  set,  20  plate  glass  sending  condenser,  two  mineral 
detectors,  loose  coupler  of  the  navy  style,  telephone  transmitter 
on  swinging  arm  (in  the  middle  of  the  switch-board),  used  for  a 
speaking  arc,  which  is  also  used  on  my  telephone  by  utilizing  a 
double-throw  switch.  I  have  electric  meters,  so  I  can  always  know 
how  much  power  the  apparatus  consumes.  There  are  two  anten- 
nae, one  200-foot,  two-wire,  used  for  receiving,  and  one  four- 
wire,  120  feet  long  for  sending.  I  also  possess  a  carbon  rheostat, 
Murdock  oscillation  transformer,  Murdock  wireless  key,  with  a 
shunt  device  under  key,  which  shorts  the  detector  when  the  key 
is  pressed. 

I  have  a  good  range  in  sending  and  with  an  Audion  can  receive 
about  2000  to  3000  miles.  On  top  of  the  step-up  transformer  is 
seen  a  small  box;  it  contains  a  small  receiving  and  sending  ap- 
paratus capable  of  transmitting  one-half  mile  and  receiving  ten 
miles. — Charles  Ambrose  Yocum,  438  Fairview  St.,  Pottsville,  Pa. 


!!!  It's  up  to  you.  Here's  a  way  to  earn  some  greatly 
Don't  be  afraid  to  send  in  too  many  photos,  Boys. 

ILalboratory 99  Contest 

HONORABLE  MENTION— B.  O.  SHIFLETT— $2.00 
PRIZE  PAID  EACH  "HONORABLE  MENTION" 

MY  "laboratory"  is  in  a  large,  well-aired,  spacious  room  on  the 
second  floor  on  a  corner  facing  northeast  and  southeast. 
While  it  is  equipt  chiefly  for  chemical  and  microscopical  work, 
yet  it  has  five  electric  light  connections  or  sockets  for  110-volt  A-C. 
There  are  numerous  pieces  of  electrical  apparatus,  such  as  induc- 
tion coils,  telegraph  apparatus,  small  motors,  transformers,  static 
devices,  etc.  I  have  spent  a  great  deal  of  my  time  in  the  study 
of  phonographs,  cameras,  telescopes  and  microscopes — trying  to 
make  improvements  on  phonographic  devices;  and  in  the  field  of 
lenses,  making  adaptations  of  different  forms  to  certain  kinds  of 
conditions,  such  as  the  projection  of  "microphotographs"  and 
"microphotography."  One  of  the  pictures  shows  one  corner,  in 
which  is  a  lavatory,  to  the  right  of  which  is  a  work  table,  cov- 
ered with  some  equipment  set-up,  burettes,  Leibig  still,  Soxhlet 
extractor,  Kipp's  gas  generator,  separatory  funnel,  water-bath, 
Bunsen  burner  and  alcohol  lamp  and  two  high-powered  micro- 
scopes. The  other  photos  show  one  end  of  the  chemical  cabinet,  the 
top  of  which  contains  shelves  filled  with  chemicals  and  reagents, 
the  bottom  being  filled  with  apparatus. 

I  have  been  reading  the  Electrical  Experimenter  ever  since  it 
first  began. — B.  O.  Shiflett,  138  So.  S5th  St.,  Birmingham,  Ala. 
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N   the   Fritzey   again !" 
howled  the  chauffeur. 

The  benzine  go-cart 
had  just  exhibited  its 
muline  instincts  —  or 
tendency  toward  inertia 
as  far  as  locomotation 
was  concerned. 

The    azurely,  efflu- 
viated  auto-engineer 
wandered    into  the 
depths  of  the  unknown 
that  lies  beneath  the  hood  and  Punk  turned 
to  Jazz  with : 

"Say,  Stazz  Jokes,  will  you  be  so  kind 
as  to  bust  loose  and  put  us  ignorant  hon- 
yots  wise  to  the  hidden  mystery  that  most 

everyone  knows  about — but  I  don't  that 

makes  the  buses  commence  up  the  street 
without  the  herder  pouncing  out  and  doing 
the  Henry  Ford  at  the  bow  end  of  the  land 
craft?  I  know  how  to  jump  on  the  self- 
beginner  and  how  to  keep  the  gas  operated 


HIT! 

EMEKSOM  EASTE 
J^Sciiimgl  tl&e  Jazz 


"Some  score  of  bewildered  brothers  in 
the  game  had  tried  many  means  of  bringing 
the  probability  into  an  honest  possibility. 
But  our  hero — " 

"You  mean  villian !"  This  from  the  be- 
smeared driver  who  was — you  know — up 
fore. 

"But  our  ,"  continued  Stokes,  "was 

working  on  another  wise  hunch.  His  graft 
was  to  harness  the  Goddess  Electra  along 
with  the  God.  .  .  .  (Editor,  please  insert 
here  the  name  of  some  political  enen1  . 
The  writer  is  no  political  authority,  be- 
sides we  might  not  agree.  I'll  take  the 
blame  of  your  choice — if  blame  falls.  En- 
closed in  parenthesis  is  not  intended  for 
print.)" 

"(Political  enemy)  ?"  wondered — out  loud 


plug  emporium  and  gaze  over  the  assort- 
ment. Every  one  is  claimed  to  be  a  little 
better  in  some  way  or  other  for  some  pur- 
pose or  other  than  the  rest. 

"Some  manufacturers  are  not  satisfied 
with  one  spark  plug  and  jab  in  a  couple — 
this  is  in  the  larger  types  of  stationary  en- 
gines. For  the  automobile  engines  one  is 
a-plenty — at  least  at  a  time. 

"To  get  down  to  the  information  of  the 
situation :  The  thing  is  run  like  this :  A 
source  of  juice,  say  a  bank  of  batteries — 
a  battery  to  be  explicit,  furnishes  the  V  plus 
A  for  the  induction — or  spark — coil.  The 
voltage — that's  the  capital  V — up  to  a  point 
where  it  is  not  hampered  by  a  short  air  or 
gas  gap,  flashes  right  across  and  ignites 
the  inflammable  mixture  in  the  cylinder 
chamber  and  does  the  same  thing  in  a  me- 
chanical way  that  a  lot  of  similar  things 
do  in  a  political  way. 


ELECTRO-MAGNET  NAIL* 
TACK  ELIMINATOR 


GEISSLER  TUBES 
LIT  UP  BY  STATIC 
ELECTRICITY  f  ROM 
RUBBER  TIRES. 


ELECTRIC  TIRE 
VULCANISER  k 
MUD  SCRAPER 


If  Your  Flivver  Has  a  Well  Stocked  Juice-Box  Don't  Be  Bashful — But  Go  the  Limit.  This  Being  the  Electrical  Age — or  Rage — Let's 
All  Be  Comfy.  Take  a  Squint  At  the  Above  Portrait,  But  Don't  Crack  Your  Lip  Laughing.  The  Fact  Is,  There's  Nothing  Phoney 
About  This  21st  Century  Buzz-Wagon.  Step  This  Way,  Boys,  Right  Into  Any  Automobile  Confectionary  Store.  They  Will  Sell  You 
All  Your  Electrical  Rinktums — and  Lots  Besides.    We  Would   Have  Stuck  a  Few  More  Gross  Onto  Our  Flivvernacular,  Only  the  Artist 

Went  Bluey  and  Struck  for  Less  Art  and  More  Pay. 


thumper  rattling,  after  I  do  the  fatal  stunt 
— but  what  I  crave  is  the  why  and  the 
wherefore — dost  thou  getteth  me,  Sir 
Lunchalot?" 

"The  person  spoken  to  doth,"  returned 
Jazz. 

The  story  then  runs  something  like  this 
"Once  upon  a  time — in  the  first  gray 
days  of  modern  mechanical  history,  a  boob 
sat  at  a  pile  of  junk — we'll  not  give  the  guy 
away —  waxing  sore  and  emitting  moisture 
under  the  hat  Ye  olde  inventor  was  work- 
ing on  a  conglomeration  of  metal  that  was 
to  furnish  power  by  the  expansion,  or 
rather  the  concussion  or  pressure  exerted 
from  a  series  of  explosions  that  were  to 
take  place  in  an  enclosed  chamber.  But 
the  question  was  to  make  the  explosions  in 
a  true  classical  manner. 


— Mr.  Vote,  our  artist  friend  from  Port- 
land, "Why  do  you  use  him  for  some  con- 
tribution God?  What  is  he  supposed  to  be 
god  of  ?" 

"Gas — along  with  hot  air,"  smiled  back 
Stokes. 

"As  I  was  about  to  say,"  Stokes  went  on, 
"our  what-you-may-call-him,  as  he  sat 
dripping  over  the  model  of  his  brain  baby, 
thinking  and  sweating,  doped  out  the  spark 
ignition  for  gas  engines.  Before  that  the 
bums  on  the  works  had  been  using  flint 
lock  contraptions,  flame,  and  everything. 

"The  spark  stunt  proved  to  be  the  thing 
in  the  game.  As  time  shapened  out  the  ends 
— like  Shakie  averred  divinity  would  do 
— spark  plugs  came  into  existence.  If  you 
care  to  see  how  far  the  inventors  have  wan- 
dered in  the  field,  just  meander  into  a  spark 


"Of  course,  the  guy  that  uses  the  engine 
don't  want  the  spark  shooting  across  the 
gap  steady,  or  at  random,  so  the  makers 
have  devised  all  sorts  of  do-funny  things 
they  call  timers  and — you  know,  those  cute 
HI  trade  names.  All  serve  the  same  pur- 
pose— that  of  making  the  necessary  ar- 
rangements to  have  the  spark  blaze  away 
at  the  psychological,  or  rather  the  physio- 
logical moment.  The  revolving  of  the  re- 
volving parts  of  the  motor  cause  the  cir- 
cuit to  be  opened  and  closed.  As  the  en- 
gine speeds  up  it  is  more  efficient  to  have 
the  ignition  take  place  a  fraction  of  a  sec- 
ond sooner  than  in  the  case  of  slow  running 
or  hard  pulling.  For  this  purpose  there  is 
installed  on  most  cars  the  spark  advance, 
or  adjuster,  with  which  we  are  all  familiar. 
(Continued  on  page  798) 
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THE  ORACLE 


4.  If  a  qui 

research  work 
are  answered. 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

ick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.    If  the  questions  entail  considerable 


or  intricate  calculations  a  special  rate  will  be  charged.    Correspondents  will  be  informed  as  to  the  fee  before  such  questions 


ROGERS  GROUND  ANTENNAE. 

(1030)  H.  I.  Middleton,  Hendersonville, 
N.  C,  asks  several  questions  in  reference 
to  Rogers  Underground  Antennae  : 

Q.  1.  If  bare  wires  can  be  used  as 
underground  antennae  (as  per  article  in 
June,  1919  Experimenter),  why  can't  water- 
pipes,  etc.,  which  are  available  and  already 
buried,  be  used? 

Q.  2.  If  a  bare  wire  is  used  for  under- 
ground antennae,  how  and  why  should  it  be 
connected  to  the  regular  "Ground"  wire 
which  diagrams  in  June  article  call  for? 

Q.  3.  In  what  order  of  efficiency  will 
the  following  styles  of  antennae  rank,  viz : 
Regular  Tower  Antennae,  Tree  Antennae, 
Underground  Antennae? 

Q.  4.  Will  the  Tree  Antennae  and  the 
Underground  Antennae  require  specially 
constructed  or  sensitive  receiving  instru- 
ments (audion,  etc.),  or  will  they  work  just 
as  well  with  the  usual  Amateur  Receiving 
Sets? 

A.  1.  With  reference  to  the  Rogers 
underground  antenna,  and  as  to  the  reason 
why  ordinary  waterpipes,  etc.,  cannot  be 
used  for  aerials,  would  say  that  such 
piping  systems  buried  in  the  ground  have 
yielded  very  good  results  in  some  cases  for 
the  reception  of  radio  signals,  tho  usually 
they  do  not  correspond  in  efficiency  to  a 
well-laid  Rogers  antenna.  Also  in  the  case 
of  the  latter,  there  is  an  added  advantage 
of  high  conductivity  in  the  copper  con- 
ductors as  compared  to  ordinary  water- 
pipes,  and,  contrary  to  the  average  opinion, 
common  water  is  not  a  good  conductor,  but 
a  very  poor  one,  with  a  consequent  high 
resistance. 

A.  2.  With  respect  to  the  connection  of  a 
bare  wire  Rogers  antenna  thru  the  receiv- 
ing apparatus  and  then  to  the  usual  ground 
connection,  would  say  that  the  Editor  of 
the  "Oracle"  has  personally  heard  signals 
coming  in  with  a  high  audibility,  using  the 
antenna  only,  with  no  connection  to  the 
usual  ground.  But  when  the  ground  is 
also  used  in  connection  with  one  of  these 
buried  antennae,  the  signals  come  in  some- 
what louder.  The  whole  philosophy  of  the 
Rogers  underground  aerial  and  its  opera- 
tion is,  it  would  seem,  based  on  the  simple 
fact  that  the  copper  wires  buried  in  the 
ground,  whether  bare  or  insulated,  are 
many  times  higher  in  conductivity  than  the 
ordinary  earth,  and  therefore  due  to  this 
conductivity  an  appreciable  radio  current  is 
induced  and  interpreted  thru  these  con- 
ductors. 

A.  3.  The  probable  ratio  of  antenna 
efficiency  would  be  (a)  regular  elevated 
antenna,  (b)  underground  antenna,  (c)  tree 
antenna.  The  underground  antenna  does 
not  always  show  as  high  an  efficiency  as 
some  of  the  large  elevated  aerials  in  use 
at  some  of  the  Government  stations,  but  it 
invariably  has  the  advantage  of  the  ele- 
vated antenna  during  periods  when  there  is 
an  appreciable  amount  of  static,  and  signals 
can  be  copied  on  the  underground  aerial 


thru  thunderstorms  without  the  least 
danger,  or  without  any  interference  from 
static. 

A.  4.  We  cannot  say  as  to  the  sensi- 
tivity required  in  the  radio  receiving  in- 
struments to  be  used  with  tree  antennae  as 
developed  by  Major  General  Squier,  but 
would  presume  that  any  ordinary  audion 
receiving  set  would  give  good  results.  The 
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usual  apparatus  employing  an  audion  de- 
tector may  be  used  with  great  success  with 
the  Rogers  underground  antenna,  and  when 
the  writer  visited  Mr.  Rogers'  laboratory 
he  was  using  but  one  detector  and  amplifier, 
namely,  an  audiolron  bulb.  This  bulb  was 
connected  up  so  as  to  oscillate  when  de- 
sired, in  order  to  receive  the  undamped 
wave  stations. 


You  will  find  an  interesting  article  on 
the  tuning  of  underground  antennae  to  op- 
timum wave  lengths,  by  J.  Stanley  Brown, 
in  the  "Radio  Amateur  News"  for  July, 
1919. 


DATA  ON  FIVE-COIL  LOOSE 
COUPLER. 

(1031)  M.  R.  Smith,  Winnipeg,  Man, 
Can,  writes  the  "Oracle" : 

Q.  1.  What  are  the  dimensions  and 
what  size  wire  is  used  in  the  construction 
of  the  "Five-Coil  Loose  Coupler"  shown 
on  page  74  of  the  May  issue  of  your  excel- 
lent magazine,  which  is  used  by  Samuel  D. 
Cohen  in  his  "New  Regenerative  Vacuum 
Tube  Circuits"? 

A.  1.  We  are  pleased  to  give  herewith 
information  you  request  on  the  five-coil 
loose  coupler. 

Li,  10  inches  long,  7^2  inches  in  diameter, 
wound  with  No.  20  silk-covered  wire. 

L2,  83/i  inches  long,  diameter  6Vs  inches, 
wound  with  No.  26  silk-covered  wire. 

L3,  8}i  inches  long,  diameter  5^  inches, 
wound  with  No.  20  silk-covered  wire. 

L4,  4  inches  long,  diameter  7l/2  inches, 
wound  with  No.  20  silk-covered  wire. 

L6,  4lA  inches  long,  diameter  Sl/2  inches, 
wound  with  No.  20  silk-covered  wire. 


PHAROAH'S  SERPENTS. 

(1032)  E.  F.  Rightsell,  La  Grange, 
N.  C,  inquires : 

Q.  1.  Can  you  give  me  the  formula  for 
making  the  fireworks  novelty  called 
Pharoah's  Serpents?  It  is  a  small  pill  or 
cube  which  when  lighted  will  burn  and  the 
ashes  will  extend  outward  in  the  shape  of 
a  snake. 

A.  1.  The  formula  for  making  Pha- 
roah's serpents,  altho  very  efficient,  is  not 
generally  used  in  the  house,  inasmuch  as 
when  these  chemicals  are  combined  to  form 
the  serpents  they  cause  a  strong  odor  of 
burning  sulfur. 

The  following  formula,  however,  may 
be  adapted  to  both  indoor  and  outdoor 
entertainments : 

Potassium   Chromat  2  parts 

Potassium   Nitrat  1  part 

White  Powdered  Sugar  2  parts 

Powder  each  ingredient  except  the 
sugar  very  carefully.  Then  spread  the 
powders  on  a  piece  of  paper,  and  by  care- 
fully working  with  a  spatula  insure  a  thoro 
mixture  of  the  ingredients.  Moisten  with 
a  little  alcohol  and  work  into  a  paste.  Now 
form  into  pellets  about  the  size  of  a  pea, 
or,  in  fact,  any  size  desired,  and  allow  to 
dry.  These  should  be  very  carefully  cov- 
ered with  a  layer  of  tin-foil  or  tin-foil 
wrapping  and  placed  in  a  large  box,  so  that 
accidental  friction  will  be  almost  impos- 
sible. Do  not  use  a  box  with  a  slide  cover, 
as  friction  when  the  cover  is  removed 
might  cause  harmful  results. 
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'aptain  Smith 
to  Floorvdalkintf  ? 


There  are  thousands  of  men  like  Cap- 
tain Smith  who,  before  the  war,  were  oc- 
cupying relatively  unimportant  positions 
in  the  business  world.  Then,  in  a  few 
months  after  the  call  to  colors,  they  were 
holding  commissions  in  the  army.  Millions 
of  others  found  their  way  from  positions 
in  all  walks  of  life  into  the  various  camps, 
where  intensive  training  quickly  turned  a 
nation  of  business  men  into  the  world's 
finest  fighting  machine.  It  almost  seemed 
incredible  —  but  what  this  array  of  busi- 
ness men  and  workers  did  as  "their  bit" 
is  now  history.  What  took  Germany  forty 
years  to  prepare  for  was  done  in  a  few 
months  by  America.  This  record  was 
made  possible  only  by  INTENSIVE 
TRAINING. 

Though  Captain  Smith  may  return  to 
his  old  job  of  floorwalker,  it  will  be  only 
for  a  short  while  —  time  enough  to  com- 
plete a  course  of  intensive  training  in 
some  line  or  other  that  will  make  him 
mentally  fit  for  a  better  paid  and  more 
responsible  position.  He  knows  that  in- 
tensive training  will  do  this  for  him  just 
as  surely  as  it  qualified  him  for  a  com- 
mission in  the  army. 

Intensive  training  made  him  a  leader  of  men.  It 
enabled  him  to  give  orders  instead  of  taking 
them.  It  enabled  him  to  think,  act  and  reason  for 
himself  and  do  the  thinking  for  those  under  him — 
often  a  matter  of  life  and  death.  No!  Captain 
Smith  couldn't  be  content  in  his  old  job,  because 
he  knows  how  to  get  a  better  one. 

The  War's  Great  Lesson 

Every  man  who  stepped  from  his  job  in  civil  life 
into  an  intensive  training  camp  has  learned  a  val- 
uable lesson— a  lesson  that  will  make  him  a  better 
business  man  if  he  but  has  the  will  to  win.  These 
men  have  witnessed  the  wonders  of  intensive 
training — have  seen  the  metamorphosis  in  their 
own  individual  lives  as  well  as  in  those  of  others, 
and  it  is  but  natural  to  assume  that,  if  intensive 
training  in  military  matters  performed  such  won- 
ders, it  must  have  the  same  beneficial  effect  when 
applied  to  business.  The  history  of  business  and 
of  business  successes  points  unerringly  to  the 
assistance  rendered  by  intensive  training. 

Since  the  armistice  was  signed,  and  more  par- 
ticularly since  the  American  troops  began  to  arrive 
home,  there  has  been  a  noticeable  increase  in  the 
number  of  enrollments  for  intensive  business  train- 
ing in  all  lines  of  endeavor  taught  by  the  American 
School.  Thousands  of  men  who  were  simply  "get- 
ting by"  instead  of  "getting  on"  before  they  joined 
the  colors,  have  learned  a  lesson  and  they  are  not 
going  to  be  content  with  the  poorly  paid  jobs  they 
held  in  the  past.  This  fact  is  proved  by  the  great 
increase  in  students  who  are  availing  themselves 
of  American  School  training.  In  a  few  months 
these  students  who  are  now  applying  intensive 
training  as  a  solution  of  "how  to  get  on,"  will  be 


After  seeing  what  a  few  months  of  in- 
tensive training  did  for  him  from  a 
military  standpoint,  he,  and  thousands 
like  him,  are  going  to  avail  themselves 
of  the  same  method  as  a  means  of  self- 
betterment  in  business  life.  There's 
proof  below  that  it's  the  only  way  to 
secure  promotion  and  much  better  pay. 


able  to  qualify  for  the  goal  they  have  in 
mind.  The  spare  time  hours  they  devote 
to  this  training  will  bring  them  rich  re- 
wards in  the  form  of  bigger  pay  checks, 
better  positions  and  more  congenial  work. 
The  result  of  such  training  cannot  be 
otherwise,  for  trained  men  are  the  scarcest 
commodity  on  the  market. 

An  Investment 
Without  an  Equal 

If  you  think  for  a  moment  that  there  is 
another  investment  that  can  equal  the 
time  and  small  amount  of  money  spent  in 
intensive  training — get  out  your  pencil 
and  do  some  figuring. 

If  a  course  of  intensive  training  in  your 
chosen  line  costs  you  from  $50  to  $100  — 
and  your  spare  time  —  how  much  would 
that  money  earn  for  you  if  invested  in 
stock?  From  three  to  ten  dollars  per  year 
would  be  the  limit,  wouldn't  it? 

The  same  amount  invested  in  intensive  training 
will  double,  treble  or  multiply  your  earning  power 
several  times,  because  it  makes  you  a  better  busi- 
ness man  and  makes  those  who  employ  you  aware 
of  that  fact.  There's  no  sentiment  in  determining 
salaries.  You  get  paid  for  what  you  can  do — and 
that  depends  solely  on  what  you  know. 

Your  spare  time  does  not  earn  you  anything 
NOW  —  so  you  can't  charge  anything  to  a 
course  of  intensive  business  training  but  the 
actual  cost  of  the  course.  If  the  result  of 
this  training  only  increased  your  earning  power 
by  ten  dollars  a  week — and  that  is  a  conserva- 
tive figure  — you  would  net  FIVE  HUNDRED 
AND  TWENTY  DOLLARS  a  year  from  a  small 
investment  of  cash  and  spare  time.  That  is  a  small 
gain  when  compared  with  actual  returns  reported 
by  American  School  students,  but  small  as  it  is  it 
serves  to  prove  that  there  is  no  other  investment 
in  the  world  that  pays  so  well  as  a  trained  brain. 

Thousands  Bettered  by 
American  School  Training 

It  has  been  the  privilege  of  the  American  School, 
a  fully  chartered  educational  institution,  to  pre- 
pare thousands  of  ambitious  people  for  better  posi- 
tions in  all  trades  and  professions.  For  nearly  a 
quarter-century  it  has  been  advocating  intensive 
training  and,  today,  there  are  thousands  to  testify 
to  its  efficacy— thousands  who  are  now  enjoying 
healthy  incomes  and  congenial  work  as  a  result  of 


the  spare  time  they  devoted  to  American 
School  training.  The  same  measure  of 
success  can  be  yours.  Proof  of  scores  of 
these  successes  will  gladly  be  mailed 
you  on  request. 

A  School  That  Is  Known 
by  Its  Guarantee 

The  American  School  believes  that  edu- 
cation, like  merchandise,  should  be  sold 
on  a  "make  good"  basis.  Doing  business 
strictly  by  mail  demands  some  guarantee 
as  a  protection  to  the  student.  That  is 
the  belief  of  the  American  School  —  and 
it  is  on  the  basis  of  SATISFACTION  OR 
MONEY  REFUNDED  that  a  student 
enrolls.  All  risk  on  the  part  of  the  student  is 
eliminated.  At  anytime  during  the  first  year  of 
your  enrollment  we  guarantee  to  refund  your 
money  in  full  if,  after  the  completion  of  ten  ex- 
aminations, you  notify  the  School  that  you  are  not 
satisfied  with  your  course.  Ten  examinations  will 
prove  to  you  whether  or  not  you  are  getting  prac- 
tical, money-making  training.  You  are  the  judge. 

Don  *t  Dodge  a  Better  Job 

Whether  you  get  a  better  position  and  better 
pay  is  up  to  you  and  you  alone.  The  American 
School  can  help  you  get  the  position  you  want — 
just  as  it  has  helped  its  thousands  of  students.  It 
will  not  obligate  you  to  investigate  what  this 
training  means  to  you.  A  Free  Bulletin  will  be 
mailed  you  on  receipt  of  the  coupon.  No  agents 
will  call  on  you  —  and  it  might  prove  the  best 
thing  you  ever  did.  Check  and  mail  the  coupon 
while  this  matter  is  before  you. 

American  School  of  Correspondence 

Dept.  G-269  Chicago,  U.  S.  A. 


Explain  how  I  can  qualify 
for  the  position  checked. 

..Electrical  Engineer   Business  Manager 

..Electric  Light  and  Power   Certified  Pub.  Acc'nt 

Superintendent   Accountant  and  Auditor 

..Hydroelectric  Engineer   Bookkeeper 

..Telephone  Engineer   Stenographer 

..Telegraph  Engineer   Fire  Insurance  Expert 

..Wireless  Operator   Sanitary  Engineer 

..Architect   Master  Plumber 

..Building  Contractor   Heating  and  Ventilating 

..Civil  Engineer  Engineer 

..Structural  Engineer   Automobile  Engineer 

..Mechanical  Engineer   Automobile  Repairman 

..Shop  Superintendent   Airplane  Mechanic 

..Steam  Engineer   High  School  Graduate 

..Draftsman  and  Designer   Gen'l  Education  Courses 

..Lawyer   Common  School  Branches 


Name  
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Training  for^ 
Head and ^  ' 
Hand. 


DETROIT 

The  Auto  Center  is  the 
LLogical  Place 

TO  Young 
'  1 1  "^^^        Aien  of  today  are 

fortunate  to  live  in  the 
age  of  the  Auto  and  Tractor 
.Business.    It  is  the  greatest  busi- 
ness in  the  world.    Never  before  has 
there  been  such  a  wonderful  future  for  am- 
bitious men. 

Big  Demand  For  Trained  Auto  Men 

Think  of  it! — Six  million  automobiles  in  use  and  thousands  more  beini? 
jld  daily.    Factories  are  rushed  to  the  limit.    Trained  automobile  men  are 
wanted  everywhere.     The  demand  exceeds  the  supply.     That's  the  business 
rou  can  learn  here  at  our  school, — and  such  is  the  opportunity  that  awaits 
the  trained  automobile  man. 

Earn  $100  to  $400  Monthly 

It  is  net  at  all  difficult  for  a  trained  man  to  earn  those  salaries.  Hundreds  of  our  graduates 
are  doing  even  better  than  that.  Auto  Factories,  Garages,  Service  Stations  and  Tractor 
Factories  are  continually  calling  on  us  for  graduates  to  fill  responsible  positions.  Many  of 
our  graduates  go  into  business  for  themselves.  There  are  thousands  of  places  where  good 
garages  and  the  services  of  competent,  trained  men  are  needed.     These  opportunities  are 

Complete    Tractor    Course  Included 

Complete  Instruction  on  the  care,  repair  and  main- 
tenance of  tractors  is  also  included  in  our  regular 
Auto  Course.  Tractor  manufacturers  give  full  co- 
operation. International,  Molina  and  Emerson- 
Brantingham  Co.'s  have  placed  machines  with  us 
for  the  benefit  of  our  students. 


Money-  Back 
Gar  an  tee 

We  guarantee  to 
qualify  you  for  a 
position  as  chauf- 
feur, repair  man, 
tester,  demonstra- 
tor, auto  electri- 
cian, garage  man, 
automobile  dealer, 
or  tractor  mechan- 
ic and  operator, 
paying  from  $100 
to  $400  monthly 
or  refund  your 
money. 


Brazing-Welding  and  Ti-e  ReoairSng  TaugHt 

in  Separate  Courses.  Big  Money  Earned  by  Trained 
Competent  Men  in  TUese  Lines. 


WTMMillf  ™  KCUimt 

FACTORIES      CEKt**  FACTORIES 


Free  Catalog — Gives  com- 
plete   information  with 
views  of  school  and  equip- 
ment, also  actual  letters 
from  satisfied  graduates. 
Write  for  it.    Better  still, 
lump  train  and  come  as 
hundreds  do.    Our  guar- 
antee protects  you. 
MICHIGAN   STATE   AUTO  SCHOOL 
"Most  Progressive  Auto  School  in  America" — "In  the  Heart  of  the  Auto  Industry" 
Auto  Buildinn,  672   Woodward  Avenue  DETROIT,   MICH.,  U. 


Big  Factories  Endorse  Our 
School — In  fact  they  as- 
sisted in  the  arrangement 
of  our  present  Course. 
They  know  our  equipment 
and  our  methods  and 
heartily  recommend  our 
BchooL 


DETROIT 

THE  BEAUT  OF  THE  AUTO  IMUSTRT 


8.  A. 


/POWER! 

O '  QOV '  but  my  car  runs 
fine  willi ifheALSOP  ALL  SPARK 

I  have  no  mom  sparK 
p\u6  troubles 


equip  your  car  at  once  with  the 

"ALS0P- ALL -SPARK" 

SAFE  —  SIMPLE  —  SURE 

It  eliminates  the  cost  of  new  plugs,  by  causing  old, 
cracked,  carbonized  and  oil  soaked  plugs  to  give 
powerful  sparks,  which  retards  carbon,  saves  gas, 
develops  greater  power,  and  insures  continued  driv- 
ing without  misfires. 

Control  is  from  a  handsome  dial  on  dashboard, 
so  that  a  low  voltage  hot  spark  can  be  used  for 
starting. 

NOTE: — This  device  does  not  contain  DANGER- 
OUS EXPOSED  SPARK  GAPS,  which  may  SET 
YOUR  CAR  AFIRE  and  make  your  engine  HARD 
TO  START. 

WRITE  for  our  great  Catalogue  of  GOVERNMENT  TESTS. 

ALL-SPARK  IGNITION  CO., 


cS» 

I     *  '*' 

^ujmmprcff  life  of  car 


Controlled  from  a  handsome  dial  on  dashboard. 
PRICE:  4  cylinder  type  $7.50  with  money-back 
Guarantee 


DEALERS— AGENTS— SALESMEN— WANTED 

Inc.  -    13  Water  St.,  New  York 


The  Eastern"  Is  a  Large  Achromatic  Telescope 


~0N  SEA' 


(FARM 


MADE  UPON  NEW 
SCIENTIFIC  PRINCIPLES. 

Positively  such  a  good  Telescope  was  neve* 
sold  for  this  price  before.  Eastern  Telescopes 
arc  made  i>y  one  of  the  largest  manufaci  urera 
of  telescopes  in  America;  we  control  entire 


OR  RANC4 

production;  measure  closed  9  Inchss  and  open  over  3  feet  In  i  sections. "  They  are  nicely  brass  bound,* wftb 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  »  Every  sojourner  in  me  country  or  at  the  seaside* 
Tesons  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without  one.  The  scenery 
just  now  is  beautiful,  a  Telescope  will  aid  you  in  inking  views.  Objecisnre  brought  to  view  with  astonishing 
clearness.  Sent  by  mnll  or  express,  safely  pneked,  prepaid,  for  only  99  cents.  Our  new  Catalogue  of  Watches, 
etc,  seni  wlih  each  order.  Thi-  Is  a  grand  offer  and  you  should  not  miss  It.  We  warrant  each  telescope  just 
as  represented  or  money  refunded.  Send  99  cents  by  Registered  Letter,  Post  Office  Money  Order,  Express  Money 
Order,  or  Hank  Draft  payable  to  our  order,  or  your  newsdealer  or  store-keeper  will  order  one  for  you.  Whether, 
Consumer  or  dealer,  send  cash  with  order.  To  dealers  6  for  pour  Dollars. 

EASTERN  NOVELTY  CO-     67:  172  E.  93d  STREET,  NEW  YORK. 


By  H  Windeld  Secor 

(Continued  from  page  775) 


moving  any  commutator,  to  note  and  rec- 
ord its  exact  position  on  the  shaft ;  a  cen- 
ter punch  mark  should  be  made  on  the 
armature  drum  or  core,  and  another  cor- 
responding mark  on  one  of  the  commuta- 
tor segments.  Thus,  when  the  commutator 
is  being  replaced  these  two  marks  should 
be  lined  up.  This  is  very  important  from 
an  electrical  standpoint,  and  it  also  is  the 
best  from  a  mechanical  standpoint  for  ob- 
vious reasons. 

Small  commutators  are  frequently  driven 
into  place  on  the  armature  shaft  by  means 
of  a  piece  of  pipe  which  fits  over  the  shaft, 
and  then  this  pipe  is  hit  with  a  heavy  ham- 
mer or  sledge,  driving  the  commutator  on 
in  this  fashion.  Where  the  commutator 
does  not  make  an  extra  tight  fit  on  the 
shaft  this  method  is  quick,  it  may  be  said, 
but  it  is  very  poor  practise,  except  when 
applied  by  an  experienced  mechanic  who 
can  judge  when  this  process  is  requiring 
too  heavy  a  blow.  On  small  armatures 
there  is  a  danger  of  bending  the  shaft.  It 
is  best  to  upend  the  armature  and  shaft 
in  a  vertical  position  when  attempting  to 
drive  on  a  commutator  in  this  fashion  with 
a  sledge  and  a  piece  of  pipe.  1*he  commu- 
tator may  rest  on  a  piece  of  fiber  or  in 
some  cases  an  iron  plate  is  used,  but  the 
latter  is  liable  to  damage  the  end  of  the 
shaft. 

When  a  shaft  becomes  bent,  for  one  rea- 
son or  another,  one  of  the  best  methods  of 
straightening  it,  is  to  place  it  between  cen- 
ters on  a  lathe.  Small  shafts  can  be  easily 
straightened  without  applying  any  heat,  but 
large  shafts  two  or  three  inches  in  diameter 
and  more,  should  have  heat  applied  to  them 
before  attempting  to  bend  them  straight. 
The  first  thing  to  know  is  the  actual  posi- 
tion of  the  bend,  and  pressure  should  be 
applied  on  the  opposite  side  of  the  shaft  or 
armature  drum  from  which  the  bend 
springs.  Pressure  may  be  applied  in  sev- 
eral ways.  In  some  cases,  a  lever  or  a 
piece  of  plank  is  used  on  top  of  some 
blocking  on  the  lathe  bed,  while  in  other 
cases,  pressure  may  be  applied  by  means 
of  the  lathe  tool  carriage,  utilizing  the 
slowest  hand-feed  possible  on  the  carriage. 
Considerable  pressure  can  be  obtained  in 
this  way,  but  it  is  not  advisable  for  any 
large  work,  as  it  is  liable  to  strain  the 
lathe  machinery  and  either  break  or  bend 
some  of  the  gearing  and  connecting  shafts 
on  the  tool-carriage. 

MISCELLANEOUS  COMMUTATOR  CONSTRUC- 
TION HINTS. 

At  figure  4  are  illustrated  several  prac- 
tical hints  in  commutator  construction.  At 
A,  there  is  shown  a  method  of  building 
up  cone-shape  mica  rings  used  in  insulating 
the  ends  of  the  commutator  barrel  or  drum. 
These  rings  are  usually  built  of  shellacked 
mica,  a  standard  form  of  this  material  in 
the  electrical  trade,  and  which  comes  in 
the  form  of  sheets  of  various  thicknesses 
and  sizes.  This  shellacked  mica  sheet  is 
first  cut  out  in  segments  or  other  shapes 
of  predetermined  dimensions,  such  that 
when  they  are  heated  above  a  Bunsen  flame, 
they  may  readily  be  bent  to  the  exact  size 
and  form  of  the  cone  required.  In  com- 
pleting such  a  ring,  the  segments  are  over- 
lapped as  shown  by  the  dotted  and  full 
lines  in  Fig.  A.  The  segments  are  shel- 
,  lacked  as  they  are  built  up  in  the  cone 
form.  A  wooden  form  of  the  proper  taper 
may  be  turned  up  for  the  purpose,  or  else 
the  commutator  shell  itself  may  be  used 
for  the  purpose.  Cement  mica  is  widely 
used  in  commutator  work,  but  mostly  where 
flat  position  of  insulation,  such  as  commu- 
tator segments,  are  required. 

(Continued  on  page  790) 
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Drafting 
Lesson 


The  Chicago  "Tech" 
method  is  the  quickest,  easi- 
est way  to  become  a  skilled 
draftsman  in  spare  time, 
without  interfering  with  your 
present  position.  But  we 
don't  ask  you  to  decide  un- 
til you  know  how  well  quali- 
fied you  are  for  this  pros- 
perous profession. 


TEST  LESSON 
JN  DRAFTSMANSHIP 


Other  institutions  ask  you 
to  pay  first — and  then  find 
out  later  what  their  in- 
struction means  to  you.  We  send  the  free  lesson  first 
and  place  you  under  no  obligation  at  all.  Discover  your 
Qualifications  before  you  pay  anything.  And  see  for 
yourself  just  what  Chicago  "Tech"  offers  you  in  training 
which  will  bring  a  ready  market  for  your  services  and 
open  opportunities  which  are  closed  to  the  untrained  man. 

Send  Coupon 


Be  a  Draftsman 

Raise  Your  Income 


Every  Big  Construction  Job 

Must  Pass  Through  the  Drafting  Room 

Do  you  realize  what  that  means  in  the  way  of  opportunity  with  big  pay  for 
Draftsmen?  Think  of  the  enormous  volume  of  building  operations  now  going  for- 
ward all  over  the  country  with  the  return  of  peace — the  big  engineering,  construction 
and  manufacturing  projects  that  must  every  one  first  go  through  the  drafting  room 
before  the  plans  are  ready  for  the  workmen. 

Never  before  in  this  country  was  there  such  a  demand  for  skilled  draftsmen — 
and  this  condition  is  true  of  European  countries  in  which  the  destruction  of  war 
calls  for  vast  re-building  programs  requiring  the  services  of  an  army  of  draftsmen. 
All  this  world-wide  demand  means  great  prosperity  for  men  who  become  trained 
in  draftsmanship. 

$25  to  $100  a  Week 


All  you  need  is  training  to  be  ready  to  ac- 
cept a  call  that  should  mean  $25  to  $100  a 
week  easily  earned.  You  have  the  same  oppor- 
tunity to  secure  the  valuable  training  in  spare 
time  at  home  or  by  personal  attendance  from 
the  Chicago  Technical  College  that  many  other 
men  had  who  are  now  holding  fine  positions 
and  earning  big  pay  through  their  knowledge 
of  draftsmanship. 

Act  Promptly — Now 

The  longer  you  wait,  the  longer  you  will  postpone 
the  time  when  you  will  begin  to  draw  a  tempting 
salary  as  an  Expert  Draftsman.  Manufacturers, 
Architects,  Contractors,  Engineers,  Builders,  Kail- 
roads  and  other  big  employers  of  trained  draftsmen 
are  ready  with  the  work — when  you  are  qualified  to 
handle  it. 

Come  to  the  College  or 
Train  at  Home 

Whether  you  decide  to  take  one  of  the  resi- 
dent courses  or  to  study  in  spare  time  at  home 
you  will  have  the  personal  direction  of  practical 
engineers,  builders  and  architects,  who  give  you 
the  benefit  of  their  vast  experience  and  the  suc- 
cessful methods  they  use  in  their  own  work. 
No  time  wasted.  Every  minute  counts  under 
men  like  these — every  one  a  specialist! 

We  train  hundreds  of  men  by  the  most  modern 
methods  and  see  them  quickly  succeed,  because  we 
give  them  a  technical  preparation  that  not  only 
makes  proficient  draftsmen  of  them,  but  also  enables 


them  to  fill  higher  executive  positions  in  big  con- 
struction enterprises.  There  is  no  limit  to  your 
progress  after  you  have  equipped  yourself  with  what 
the  Chicago  "Tech"  can  give  you. 

Drawing  Outfit 

Every  student  of  the 
Chicago  "Tech"  Home 
Study  Course  In 
Draftsmanship  receives 
the  drawing  outfit  — 
set  of  instruments  in 
case,  drawing  board, 
T  square,  triangles 
scale,  curve,  drawing 
paper,  pencils,  etc.,  or 
a  cash  credit  in  case 
he  already  has  an  out- 
fit. These  instruments 
are  of  the  same  make 


No  Extra  Charge 


and  sizes  as  used  by  high  salaried  experts  in  drafting 
rooms  of  factories,  shops,  railroads,  etc.  You  use 
them  while  learning — then  take  them  right  into  your 
practical  work. 

Easy  Payment 

Chicago  "Tech"  training  costs  you  little  compared 
to  the  great  benefits  conferred,  and  payment  of 
tuition  fees  may  be  made  in  easy  installments.  If 
desired.  This  splendid  training  will  soon  enable  you 
to  pay  for  the  course  from  extra  earnings. 

Below,  in  the  coupon,  we  list  our  principal  courses. 
Just  mark  X  in  the  (  )  to  show  which  subject  In- 
terests you  and  we  will  send  you  full  information 
free.    Mail  Coupon  or  write  today. 


CHICAGO  TECHNICAL  COLLEGE 

CHICAGO,  U.  S.  A. 


AUTOMOBILE  AND 
GAS  ENGINE  COURSE 

All  about  automobile  mechanism — its  con- 
struction, operation  and  REPAIR — taught  by 
mail.  You  train  directly  under  the  Chicago 
"Tech"  automobile  experts.  Splendid  op- 
portunities open  now. 

Learn  All  This  in  Spare  Time 

All  about  the  Principles  of  the  Automo- 
bile; Gasoline  Engines:  Power  Plants  and 
Transmissions:  Carburetors  and  Fuel  Sup- 
ply Systems:  Lubrication  and  Cooling:  Bat- 
teries: Magneto  Ignition;  Starting  and 
Lighting  Systems. 

Know  How  To  Fix  Troubles 

Most  complete  instruction  in  auto  repair 
work.    Equips  you  for  high  pay  or  to  start 
a  business.    Big  demand  for  trained  repair 
Write — Send  the  coupon  and  get  catalog 
and  all  information  now. 


CHICAGO  TECHNICAL  COLLEGE 

1245  Chicago  "Tech"  Building,  Chicagd 

Without  obligation  to  roe.  send  your  Catalog  on  subject  indicated) 
below.  Also  FEEE  Lesson  if  inquiry  is  on  Drafting  or  Plan  Reading. 
Mark  X  opposite  work  in  which  you  are  especially  interested. 


[  1  Architectural  Drafting 

[  ]  Machine  Drafting 

[  ]  Electrical  Drafting 

[  1  Structural  Drafting 

[  ]  Sheet  Metal  Drafting 

[  ]  Builders'  Course 


T  ]  Plan-Reading — Buildings 

[  ]  Plan-Reading — Shop  Men 

[  ]  Estimating 

]  Surveying 

[  ]  Autos  and  Gas  Engines 

[  ]  Aeronautics 


Name 


Address   

City   State. 

College  or  Home  Study?    State  which  
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TRADE  MARK 


Boys!  Girls ! !  Grown-Ups ! ! ! 

The  "Kidphone"  is  sold  as  a  toy,  but  it  is  more  than  a  toy — 
it  is  a  practical,  durable,  superior  telephone.  Although  it  is 
much  smaller  and  weighs  much  less  (receiver  weighs  14  oz. ), 
it  talks  better  than  the  one  you're  used  to.  The  idea  of  opera- 
tion is  different.  It  is  based  upon  the  correct  theory  of  voice 
transmission,  introducing  to  America  for  the  first  time  a  far- 
reaching,  scientific  principle,  only  recently  perfected.  Can  be 
used  for  all  sorts  of  purposes — in  the  house,  in  the  play-room,  on 
"Scout''  duty,  in  games,  etc. 

Ingenious!  Instructive!  Fascinating! 
AN  ALL  YEAR    ROUND  CHRISTMAS  PRESENT 

Price  $10  at  your  electrical  dealer's, 
department  store,  or  from  us  direct. 

AMERICAN  THERMOPHONE  COMPANY— Department  C 
114-116  Bedford  Street,  Boston,  Mass. 


ELECTRIC  LIGHT  IN  YOUR  HOME  1°=° 

The  latest  electric  light  no  batteries  to  buy  or  electric  bills  to  pay.  Anyone  can  install  and 
maintain  this  midget  electric  light.  Safe,  simple  jJ^^to!.  aQd  inexpensive.  No  more  smoke 
and  smell,  no  wicks  or  oil,  no  chimneys  to  clean  ,y  ' ■tttt^V  or  break,  3US*  as  sa^e  'n  ^oe 
barn,  garage  and  clothes  closet  as  in  any  open  /ff/^ W room,  always  ready  for  use, 
day  or  night.    A  touch  on  the  switch  and  '  you  instantly  have  a  bright 

electric  light.  No  matter  where  you  live  this  Tight  can  be  installed.  It  is  not  affected  by  heat  or 
cold.  Many  homes  have  installed  this  electric  light  in  their  halls,  closets,  pantries,  barns,  sheds* 
cellars,  garages,  etc.,  with  good  results.  It  is  an  extremely  useful  light  which  no  household  should  be 
without.  The  reason  for  this  bright  electric  light  is  that  the  lighting  bulb  is  fitted  with  a 
drawn  Tungsten  filament  wire  which  is  much  more  efficient  and  durable,  besides  giving  a  300%  ift- 
.crease  in  light  as  compared  with  the  ordinary* carbon  lamp.  The  power  system  furnished  with  this  lighting 
outfit  is  somewhat  similar  to  the  electric  power  battery  described.  Each  electric  light  outfit  includes 

the  following:  Complete  directions  and  plans,  copper  wire,  insulated  wire  holders,  knife  switch,  drop  light 
fixture  with  socket,  friction  tape,  battery  protector,  maroon  shade,  national  mazda  globe.  Our  dry  battery 
compound,  which  assists  in  renewing  and  supplying  the  current  and  our  current  renewing  system  with  which 
you  can  renew  the  current  at  home  without  expense.  With  every  day  use  one  recharge  usually  lasts  two  to 
three  weeks.  This  electric  lighting  outfit  is  undoubtedly  the  most  practical  and  durable  electric  light  of  low 
cost  and  long  service  ever  devised.  Special  price  to  introduce  these  electric  lighting  outfits  $1.00,  prepaid. 
.Outside  the  U._S.  .$1.25.  . 

With  the  above  Electric  Light  System  it  is  possible  for  anyone  to  have  their  Christmas 
tree  electrically  illuminated.  doing  away  with  candles,  oil  lamps  and  danger  of  fire.  It 
will  assure  you  a  brighter  appearing  Christmas  tree.  With  this  system,  8  to  16  lamps 
can  be  electrically  illuminated.  This  system  will  be  furnished  free  with  the  above  Electric 
Light  Outfit.    Order  at  once  direct  from  ad.    Prompt  and  safe  delivery  guaranteed  for 

10c  extra  A.  B.  C.  PRODUCTS  CO.,  Johnson  and  13th  Sts.,  Chicago 


uutsicie  tue  u_._s.  $i.xs. 

NOTICE 


SPECIAL 
SALE! 


$1.00 

ONLY 


Postage 
extra. 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard    Rubber  Mouthpiece 


Ship.  Weight, 
2  lbs. 

Diameter, 
3  34  >ns. 


We  have  on 
hand  2,000 
Carbon 
Grain  Trans- 
mitters aa 
per  photo- 
graph. They 
are  first- 

class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain.     Order  one  or  more  today. 

THE  ELECTRO  IMPORTING  CO.,     231  Fulton  St.,  NEW  YORK 


By  H.  Winfield  Secor 
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In  small  commutators  the  segment  in- 
sulators are  usually  made  of  pure  mica 
punched  out  by  a  large  motor-driven  punch- 
press.  It  is  usual  in  practise  to  make  up  a 
commutator  gage  stick  as  shown  at  Fig. 
4 — F.  The  mica  punchings  are  assembled 
in  the  saw  slits  cut  in  this  stick,  the  saw 
used  in  making  the  slits  being  of  the  exact 
thickness  of  the  mica  segment  desired.  One 
large  motor  concern  uses  wooden  sticks, 
but  they  can  of  course  be  made  up  of  other 
material.  Several  rubber  bands  are  used 
in  assembling  small  commutators  as  the 
mica  and  copper  segments  are  put  into 
place.  At  C,  there  is  shown  the  method 
of  scribing  out  the  exact  shape  of  mica 
segment  for  large  commutators  by  laying 
the  copper  segment  on  the  mica.  At  D 
and  E,  there  are  shown  respectively,  the 
use  of  a  steel  snap-gage  having  a  slot  of 
predetermined  width  and  also  the  use  of 
the  micrometer  for  gaging  the  thickness  of 
mica  segment  in  thousandths  of  an  inch 
or  mils.  In  tightening  up  commutators 
some  form  of  compression  is  generally  em- 
ployed, such  as  that  shown  at  B.  This  is 
a  wrought  iron  ring,  several  of  which  may 
be  used  on  long  commutators,  and  steel  set 
screws  are  threaded  thru  the  ring  all 
around  its  perifery.  These  set  screws  may 
be  spaced  about  two  segments  apart,  and 
under  the  screws  and  over  the  commutator 
segments  there  is  placed  a  thin  band  of 
iron  or  copper.  The  segments  are  thus 
tightened  up  and  at  the  same  time  the  lock 
nut  on  the  end  of  the  commutator  is  suc- 
cessively and  periodically  tightened.  The 
commutator  must  in  any  case  be  just  as 
tight  as  you  can  possibly  make  it,  within 
reason  of  course,  before  any  attempt  is 
made  to  place  it  in  the  lathe  and  machine 
its  surface,  or  otherwise  there  will  be  com- 
mutator segments  in  every  corner  of  the 
shop,  before  many  cuts  have  been  taken. 
(To  Be  Continued) 


MAGAZINICALLY  SPEAKING. 

An  American,  Country  Gentleman,  want- 
ing some  Variety  in  his  Life,  and  desirous 
of  becoming  an  Electrical  Experimenter, 
purchased  at  the  House  Beautiful  a  copy  of 
Popular  Mechanics,  which  contained  many 
Popular  Current  Events.  The  Engineering 
in  this  Journal  enabled  him  to  become  a 
pood  Judge  of  Aircraft,  and  consequently 
his  Outlook  for  a  Success  was  due  to  the 
Modern  Methods  taught  by  this  System. 

This  Craftsman,  having  read  some  Live 
Stories  in  the '  Scientific  American  about 
the  mines  in  San  Francisco,  decided  to 
make  a  Motoring  trip  to  the  Cosmopolitan 
City.  On  arriving  at  the  western  city  he 
did  not  heed  the  Call  of  the  Mining  center, 
but  visited  the  Motion  Picture  studios, 
where  he  became  acquainted  with  the 
Photoplay.  The  splendid  atmosphere  in 
this  Town  aided  him  to  improve  his  Physi- 
cal Culture.  Every  Week  he  would  take  a 
Yachting  trip  on  the  Pacific  and  enjoy  the 
beautiful  Sunset.  One  evening  while  a 
Spectator  of  a  new  Film  at  a  leading  The- 
ater he  met  a  young  lady  of  Fashion.  The 
next  Day  while  at  the  town  Post  waiting 
for  his  Mail  he  again  met  the  young 
woman.  He  liked  her  very  much  and  soon 
became  the  Woman's  Companion.  They 
were  soon  married  and  went  to  live  at  the 
Countryside.  The  couple  lived  very  happily 
and  while  the  young  woman  was  engaged 
in  Good  Housekeeping,  the  old  gent  sang 
extracts  from  Musical  America.  —  Art 
Mayers  in  the  "Everett  Herald." 
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Automobile  $195 
3  Engineer    A  Week 


Take  Your  Choice  of 
These  Big  Paying  Jobs 

THOUSANDS  of  men  like  you  are  wanted  to  fill  these  big-paying  jobs  in  the 
automobile  engineering  field.    Thousands  of  places  are  open,  too,  for  chauffeurs  and  garage 
managers.   It's  easy  to  get  one  of  these  good  jobs  and  to  prepare  yourself  to  hold  it.    You  don't 
have  to  go  to  school.    You  don't  have  to  serve  an  apprenticeship.   Spare  time  only  is  needed.  These 
great  automobile  books  will  teach  you  everything  you  need  to  know.  Fifteen  of  the  greatest  engineers 
and  experts  in  the  business  wrote  them  in  simple  language  that  anybody  can  understand. 


Auto  BooRs 

6  Volumes  Shipped  Free 

Just  off  the  press — the  1920  model — an  up-to-the-minute  six-volume 
library  on  Automobile  Engineering,  covering  the  construction,  care  and 
repair  of  pleasure  cars,  motor  trucks  and  motorcycles.  Packed  full  of 
advance  information  on  Lighting  Systems,  Garage  Design  and  Equip- 
ment, Welding  and  other  repair  methods.  Contains  everything  that  a 
mechanic  or  an  engineer  or  a  motorcyclist  or  the  owner  or  prospective 
owner  of  a  motor  car  ought  to  know.  Anybody  can  understand  them. 
Tastefully  bound  in  American  Morocco,  flexible  covers,  gold  stamped, 
2650  pages  and  2300  illustrations,  tables,  blueprints  and  explanatory 
diagrams.  A  library  that  cost  thousands  of  dollars  to  compile  but  that  comes  to  you 
free  for  7  days'  examination.  Over  50,000  sets  of  previous  editions  have  been  sold. 


Only  7c  a  Day! 


Partial  Contents 

Automobile  Motors;  Weld- 
ing; Motor  Construction 
and  Repair;  Carburetors 
and  Settings;  Valves,  Cool- 
ing; Lubrication;  Fly- 
wheels; Clutch;  Transmis- 
sion; Final  Drive;  Steering 
Frames;  Tires;  Vulcaniz- 
ing; Ignition;  Starting  and 
Lighting  Systems;  Shop 
Kinks;  Commercial  Ga- 
rage; Design  and  Equip- 
ment; Electrics;  Storage 
Batteries;  Care  and  Repair 
of  Motorcycles;  Commer- 
cial Trucks;  Gas  Tractors. 

"|  QQ  Blueprints 
1         of  Electric 
Wiring  Diagrams 


Not  a  cent  to  pay  in  advance.  First  you  see  the  books  in  you  own  home  or  shop.  Just  mail 
coupon  and  pay  express  charges  when  books  arrive.  You  can  read  them  and  study 
them  for  seven  whole  days  before  you  decide  whether  you  want  to  keep  them  or 
not.  If  you  like  the  books,  send  only  $2  in  seven  days  and  $2  a  month  until  the 
special  introductory  price  of  $19.80  has  been  paid.  (Regular  price  $30.)  Along 
with  the  set  goes  a  year's  consulting  membership  in  the  American  Technical 
Society.  (Regular  price  $12.)  This  part  of  our  offer  will  be  withdrawn  when 
the  membership  is  filled.   Mail  the  coupon  without  delay. 

Don't  Send  Money  Now! 

Don't  take  our  word  for  it.  See  the  books  without  cost.  Here  is  a 
chance  for  you  to. get  a  real  man's  job  with  a  man's  size  pay.  Don't 
waste  a  minute  in  sending  the  coupon.  Put  the  coupon  in  the  mails 
today.    Send  no  money — just  the  coupon! 

American  Technical  Society,  Dept.  A-259,  Chicago,  111. 


FREE  Examination  Coupon 


American  Technical  Society,  Dept.    A-259,  Chicago 

Please  send  me  the  6-volnme  set  of  Automobile  Engineering  for  7  days*  examination, 
shipping  charges  collect.  If  I  decide  to  buy,  I  will  send  $2  within  7  days  and  the  bal- 
ance at  $2  a  month  until  the  $19.80  has  been  paid.  Then  you  send  me  a  receipt  showing 
that  the  $30  set  of  books  and  the  $12  Consulting  Membership  are  mine  and  fully  paid  for. 
If  I  think  I  crh  get  along  without  the  bonks  after  7  days'  trial,  I  will  notify  you  to  send 
for  them  at  your  expense.    {Please  f.ll  out  all  lines.] 


Name . 


City   State.. 

Reference  
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HARM  MUSIC 

"HOME. 

Piano,  Organ,  Violin,  Cornet,  Guitar,  Banjo,  Man- 
dolin, Harp,  'Cello,  Trombone,  Flute,  Clarinet, 
Piccolo,  Saxophone,  Ukelele,  Sight  Singing,  Viola, 
Tenor  Banjo,  Hawaiian  Steel  Guitar,  Harmony 
and  Composition. 

No  longer  need  the  ability  to  play  be  shut  out  of 
your  life.    Just  mail  coupon  or  postal  to-day  for  our 
new  Free  Book.    Let  us  tell  you  how  you  can  easily,  quickly,  thoroughly  learn  to 

play  your  favorite  musical  instrument  by  note  in  your  own  home,  without  a  teacher  by  our 
k         New  Improved  Home  Study  Method  WITHOUT  PAYING  A  CENT  FOR  LESSONS!  Dif- 
ferent,  easier  than  private  teacher  way — no  tiresome,  dry  exercises — no  inconvenience,  no 
no  "numbers,"  yet  simple,  wonderful,  amazingly  easy  for  even  a  mere  child. 


Don't  Be  a  "Wall  Flower' 


^  .       trick  music 
U.  S. 

School  ^Jfc 
of  Music 

13312  Brunswick 
Bldg..  New  York 
Please    send    me  6* 
your  free  book,  "Music  A 
Lessons  by  Mail."  explain-  ~<#» 
ing  how  I  can  learn  to  play.  ^ 
1  would  like  to  learn  how  to 
play    the    following  instrument 


NAME. 


FREE  Lessons 

We  want  to  have  ONE  PUPIL  IN  EACH  LOCALITY  AT  ONCE  to 
help   advertise   our    wonderful,    easy   system   of   teaching  music. 
FOR  A  LIMITED  TIME  we  therefoie  offer  our  marvelous  lessons 
y      FREE.     Only  charge  is  for  postage  and  sheet   music,  which  is 
^         small.    Beginners  or  advanced  pupils.    Get  all  the  proof,  facts, 
^  letters  from  pupils.   AMAZING  OFFER  and  fascinating  New 
^Jfcr  Book  just  issued.    ALL  FREE  !   Write  postal  to-day.  In- 
  struments  supplied  when  needed,  cash  or  credit. 

  U.S.  School  of  Music,  13312  Brunswick  Bldg.,  New  York 


mSMMMM 


Motors  and  Electrical 
Specialties  Are  Best 

Knapp  Goods  have  stood  the  test  for  29  years.    No  detail  in^ft 
construction  has  been  spared  to  make  them  the  best  that  money 
can  buy.    The  complete  Knapp  line  includes  Toy  and  Power 
Motors,  Gen- 

KNAPP  "LEARNELECTRICS" 


erators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
Rheostats, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils. — in  fact,  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Runs  on 
4  to  6  Volts  or  can  be  connected  to  run  on  110  Volts 
through  a  transformer. 

Price,  Complete,  $8.00 


A  complete  Electrical  Laboratory,  including  a  very 
valuable  instruction  book  by  H.  P.  Gorman, 
A.I.E.E.    Covers  all  subjects  clearly  and  concisely. 


Price,  Complete,  $3.50 


Order  to-dav.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 

FREE  on  request 

KNAPP  ELECTRIC  &  NOVELTY  CO.,  523  West  51st  Street,  New  York  City 


MEN  WITHOUT  PREVIOUS  EXPERIENCE  CAN  GET  INTO  A 
VERY  PROFITABLE,  FAST  GROWING  BUSINESS 

Everyone  makes  money  in  the  TIRE  VULCAN- 
IZING BUSINESS.  Profits  100%  or  more. 
Small  investment.  We  are  the  pioneers  in  the 
manufacture  of  the  dry  cure  vulcanizer. 

THE  VANDERPOOL 
VULCANIZING  OUTFIT 

repairs  tires  by  the  correct  method.  The  Vanderpool 
Principle  is  endorsed  by  the  great  tire  factories,  also  by 
veteran  repairers  after  trying  others.  We  send  you  FREE 
TIRE  REPAIRING  MANUAL.  If  others  have  been  suc- 
cessful so  can  you  be.    Write  today  for  full  particulars. 

WM.  VANDERPOOL   CO.,   Dept.  U  19,  Springfield,  Mass. 


WHAT  THE  U.  S.  PRODUCES. 

The  United  States  has  only  six  per  cent 
of  the  population  of  the  world  and  only 
seven  per  cent  of  the  land,  and  yet  we  pro- 
duce the  following  percentages  of  the 
world's  supply: 

Of  copper   60% 

Of  lead    40% 

Of  zinc    50% 

Of  aluminum    60% 

Of  oil    66% 

Of  corn    75%  • 

Of  cotton   60% 

Of  silver    40% 

Of  coal   52% 

Of  gold    20% 

Of  iron  and  steel   40% 

■Of  automobiles    85% 

Of  wheat    25% 

and  refine  20  per  cent  of  the  copper  and 
operate  40  per  cent  of  the  world's  railroads. 


By  Joseph  H.  Kraus,  Jr. 

(Continued  from  page  771) 


Again  no  movement  on  the  part  of  the 
bell.  "Well,  I'll  not  fool  any  longer.  The 
bell  doesn't  know."  He  was  interrupted 
again  by  the  "yes"  ring  of  the  bell.  "How 
strange  and  yet — perhaps  she  does  know. 
Was  it  a  Diamond  card?" 

The  bell  answered  in  the  affirmative. 

Scratching  his  head  the  performer  as 
tho  choosing  his  words  with  great  deliber- 
ation added,  "Was  it  a  picture  card?" 

The  bell  answered  yes.  "A  King?"  Two 
rings  signified  that  this  was  correct. 

"Not  only  does  the  bell  tell  me  these 
things,  but  also  tells  fortunes.  Now,  bell, 
suppose  that  you  tell  me  how  many  fellows 
that  young  lady  down  the  aisle  has.  Four? 
Thank  you." 

In  this  way  a  long  program  may  be  mapt 
out  and  wound  up  in  the  following  man- 
ner : 

"The  lady  in  the  box  there ;  yes,  the  mar- 
ried one.  How  many  times  has  she  been 
married?". 

The  hammer  is  seen  to  rise  once,  twice, 
but  it  only  rises  on  the  third  occasion,  not 
striking  as  it  did  on  the  previous  occa- 
sions ;  while  the  magician  watches  with  in- 
terest the  next  move,  counting  out  loud. 

"Twice,  and  almost  the  third  time?"  this 
with  an  inflection  of  the  voice.  "Here  that 
will  do."  Separating  the  parts  as  before 
he  bows  to  the  audience. 

THE   CONSTRUCTION   OF  THE  BELL  AND 
STAND. 

The  stand  consists  of  a  long  nickel- 
plated  tube  mounted  on  a  tripod  of  the 
same  material,  with  one  wire  running  up 
each  of  two  of  the  three  legs,  said  wire 
connected  to  a  large  magnet  made  by  wind- 
ing eight  layers  of  number  eighteen  doubl 
cotton  covered  magnet  wire,  on  an  iron 
core  which  does  not  extend  all  the  way  up 
the  coil ;  but  terminates  within  one  inch 
of  the  end,  a  sleeve  continuing  the  rest 
of  the  way.  The  coil  is  eight  inches  long 
and  actuated  by  an  assistant  behind  the 
scenes,  a  six  volt  current  being  used  as 
the  exciting  force. 

The  hook  is  made  of  iron,  nickel-plated, 
like  the  balance  of  the  stand.  When 
placed  in  position  it  acts  as  a  core  to  the 
magnet  concealed  in  the  stand. 

The  bell  is  made  of  an  ordinary  electric 
light  globe,  which  is  fastened  into  a  turned 
piece  of  wood  (as  shown  in  the  illustra- 
tion) with  plaster  of  Paris.  Thru  a  small 
opening  in  the  ring  on  top  is  past  a  piece 
of  soft  iron  bar,  one  end  of  which  is  con- 
nected to  a  lever-like  piece  of  aluminum ; 
the  far  end  of  this  lever  has  a  decorative 
piece  of  bone  attached  to  its  free  end  to 
act  as  a  hammer. 

(Continued  on  page  794) 
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Advanced  Science 
of  Spinal  Adjustment 

The  great  profession  that  within  the  past  few  years  has  taken  the  longest  forward 
strides  ever  known  in  the  history  of  drugless  healing.    It  has  called  to  its  ranks  thousands 
of  ambitious  men  and  women  from  every  walk  of  life.  Today  it  is  calling  more  insistently 
than  ever  because  the  tide  has  turned  strongly  in  favor  of  drugless  healing. 

There  is  today  a  demand  for  one  hundred  thousand  Doctors  of  Chiropractic  in  this  country, 
according  to  a  recent  statement  of  a  man  who  is  himself  a  prominent  Chiropractor  and  has  intimate 
■knowledge  of  the  Chiropractic  situation  throughout  the  United  States. 

Even  if  this  demand  remained  stationary,  it  would  require  many  years  to  fill  it.  But  the  demand 
is  constantly  increasing  because  more  and  more  intelligent  people — those  who  do  their  own  thinking 
—are  becoming  convinced  that  Chiropractic  is  the  common  sense  and  really  scientific  way  to  relieve  pain  and  disease. 


22  Charts  FREE! 


We  Teach  You  By  Mail 

or  in  class.  Our  method  of  home  study  instruction  places  you  under 
the  personal  direction  of  a  splendid  faculty  of  Chiropractic  experts — 
men  who  have  made  riotable  records  both  as  practitioners  and 
instructors.  There  is  no  need  for  you  to  leave  home  or  give  up  your 
present  position.  Your  instruction  will  be  thorough,  practical  and  in 

accordance  with  the  most  modern  methods  of  drugless  healing  therapeutics.  From  the 
moment  you  enroll  we  will  work  with  you  wholeheartedly,  our  one  aim  being  to  make 
you  successful  just  as  we  have  advanced  the  interests  of  thousands  of  others.  In  the 
shortest  time  consistent  with  thoroughness  you  can  graduate  with  the  degree  of  D.  C. 
(Doctor  of  Chiropractic)  receive  your  diploma  FREE,  and  be  ready  at  once  to  open  your 
office.  Your  opportunities  are  aB  great  as  those  of  other  ambitious  men  and  woman. 
Why,  then,  shouldn't  you  be  able  to  do  as  well  ae  Doctors  of  Chiropractic  who 
are  today  earning  incomes  of  from 

$3000  to  $5000  a  Year 

and  even  more?  What,  for  instance,  is  there  to  prevent  you  from 
doing  as  well  as  Dr.  Condoluci,  one  of  our  recent  graduates,  who 
writes  us  that  he  earned  from  two  to  three  times  the  cost  of  his 
tuition  as  a  student;  that  immediately  upon  graduation  he  opened  an 
office,  began  making  money  from  the  very  start  and  is  now  earning 
upwards  of  $12,000  a  year! 

Another  recent  graduate,  Allen  Watroue  writes:  "Am  contemplating  opening  a 
large  office  with  50  stretching  tables.  A  man  who  is  interested  will  put  up  $25,000  to 
make  this  possible."  Dr.  W.  H.  Wedell  states  that  his  practice  averages  ten  patienta 
a  day  and  that  he  charges  $25  for  13  treatments.  At  that  rate  he's  making  big  money. 
Dr.  M.  D.  Moore  reports  an  income  of  $9000  a  year;  Dr.  L.  H.  Roche.  $5000.  Dr.  Hanna 
over  $5000  yearly.  Can  you  ask  for  more  convincing  proof  that  CHIROPRACTIC  is 
indeed  a  great  profession— a  fertile  field  for  men  and  women  who  feel  that  they  can 
and  should  make  more  of  their  lives  and  are  earnestly  seeking  broader  opportunities? 

Yes,  the  success  of  many  Chiropractors  has  come  eo  quickly  as  to  be  almost  start- 
ling. And  yet,  it  is  not  to  be  wondered  at  when  you  consider  the  scientific  accuracy  of 
Chiropractic  methods,  the  constantly  increasing  demand  for  Doctors  of  Chiropractic 
and  the  comparatively  few  Chiropractors  that  are  now  in  the  field. 

The*  Big  Opportunity"  You've  Been  Waiting  For! 

You  are  ambitious.  You  would  like  to  make  more  money— increase  your  prestige— advance 
socially  —  be  above  and  not  of  the  crowd.    Then  why  not  qualify  now  for  this  splendid 
profession  which  offers  such  remarkable  possibilities  for  making  you  prosperous  and  indepen- 
lent.  The  time  of  preparation  is  short.  The  study  is  fascinating.  The  cost  is  small  and  terms  are  easy. 
Surely  a  life  of  independence  in  a  great,  dignified  profession,  free  to  come  and  go  as  you  like-a  profession  of  absorbing 
interest  and  of  rich  financial  rewards— surely  this  is  far  pref-  - 
erable  to  remaining  in  the  same  old  rut— never  getting  ahead      mm  —  —  —  _ 


This  is  a  small  reproduction 
of  one  of  22  magnificent 
charts  all  of  which  we  want 
to  send  you  ABSOLUTELY 
FREE,  just  to  show  you 
how  easily  you  can  master 
Chiropractic  and  how  suc- 
cessfully you  can  treat 
disease  by  this  modern 
drugless  healing  method, 
"any  of  these  charts  are 
handsomely  lithographed 
in  life-like  colors.  Their 
regular  value  is  $31.50,  but 
on  this  special  offer  they 
don't  cost  you  a  penny. 
The  chart  illustrated  here  shows 
the  different  pain  and  nerve 
areas  of  the  body.  The  sci- 
ence of  Chiropractic  is 
based  upon  thewell  known 
principle  that  when  there 
is  bone  pressure  on  a 
trunk  nerve  where  it 
leaves  the  spinal 
column  there  wi  11  be 
■1a\  pain  in  the  area  it 
■Ml  controls;  and  that 
by  relieving  the 
pressure  the  pain  is 
banished.  Chiropractic 
teaches  you  how  to  lo- 
cate nerve  pressure 
at  any  point  along  the 
spinal  column  and  how 
to  relieve  it. 

Mail  Coupon  or  write  a 
postal  today  for  this  remark- 
able FREE  CHARTS  offer. 


and  with  no  outlook  for  the  future.  At  least  investigate. 

MAIL  COUPON  TODAY 

Let  us  send  you  all  the  facts.  This  places  you  under 
no  obligation  of  any  kind.  Just  mail  coupon  or  send  your 
name  and  address  on  a  postal  and  we  will  at  once  send 
you  absolutely  free,  our  beautiful  new  illustrated  72-page 
book,  full  particulars  regarding  the  course,  easy  terms, 
and  also  our  remarkable  free  charts  offer.  Don't  put  it  off. 
Send  coupon  or  write  post  card  today. 

AMERICAN  UNIVERSITY 

Manierre  Building,  Dept.  623         CHICAGO,  ILL. 


I 


AMERICAN  UNIVERSITY, 

Manierre  Bldg.,  Dept.  623  Chicago 

Gentlemen:— Without  cost  or  obligation,  send  me  byj 
mail,  your  new  illustrated  72-page  book  and  details  of 
your  easy  payment  plan  and  Free  Charts  Offer. 


Name.. 


Address  . 


City.. 


.State. 
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NEW  MOTORS 

FACTORY  GUARANTEED  •  ALL  SIZES  ■  IN  ORIGINAL  BOXES 


Single  Phase  Motors 


Your  Opportunity 


To  Buy  New  Guaranteed  Electrical 
Apparatus  ol  Standard  Manufacture. 


$38-50 


110  820  volts,  A.  C.  00  i-ycle, 
1800  R.  P.  M.  with  pulley 

H.  P,  III  vails.  Indue-  <£t-j  A  Cfl 
Hon,  lull  iMd  ilirt  -  -  'P^t^-OKJ 

H.  P.,  111-220  volts,  in- 
duction, full  load  tlart  - 

H.  P.,  114-120  volls,  re-  QtA/*  Cf\ 
pulsion,  lor  compressor  V^Q'i,w 

1  H.  P.,  111-221  nils,  repul-  <£/*i-t  cn 
*  tion,  willi  sliding  base  -  .  <PQ  /  •«W 

4  H.  P..  110-220  rails, 
repulsion,  slitting  baso 

4  H.  P.,  110-220  volts, 
u  repulsion,  sliding  base 

C  H.  P.,  110-220  volls, 
tf  repulsion,  sliding  base 


V4 
V2 
V2 


$108-50 
$124-50 
$164-50 


rith  bs 

1  H.  P. 


Charging  Generators 

Suitable  for  all  lighting 
Battery  Charging 
and  Power  Requirements. 
•  vein  10  amp.  $16.50 
15  volts,  10  amp.  $21.00 
40  volts,  0  amp.  $24.50 
110  v,  Vh  amp.  $24.50 
40  volts,  12  amp.  $38.50 
110  volts,!  amp.  $38.50 
40  volls,  25  amp.  $58.50 

110  volts,  lOamn.  $58.50 
Moving  Picture  d»QC  Aft 
Are  Generalor  «J>OO.UU 

WRITE  FOR  CATALOG.    BARGAIN:  IN  MOTORS  AND  GENERATORS 


Polyphase  Motors 

nd  3  phase,  A.C.,  S20v, 
c,  1750  RPM„ complete 
*  and  pulley. 

-  $42-50 

•  $59-50 

-  $72-50 

•  $84-50 
$102-50 

1  H.  P.,  high  speed.  3C0O 
R.P.M,  220  v  *0/»  Cn 

2  phase  only-  'POD'0" 


5  H.  P. 


Battery  Charging  Outfits 

To  operate  on  A.  C,  60  cycle,  single  phase 

voltage  as  specified. 
110  volts,  A.  C,  100  MIL  24  volts,  <£A  f\  Oft 
without  switchboard  «P*2tlJ>"« 

110  volts,  A.C.,  150  watts,  10  volts,  (£/;  Q  Cft 
with  switchboard  VUO  u 

$75-00 


110-220  volts,  A.  C,  250  waits, 
24  volts,  without  switchboard  - 

220  volts,  A.C,  300  watts,  20  volts, 
without  switchboard 


110  volts,  A.C,  175  watts,  30  volts, 
without  switchboard  . 

221  volts,  A.C,  500  watts,  tt  1  1  ft  ftft 
41  volts,  with  switchboard    «P  1  I  U'"" 

110  volts,  A.C,  750  watts,  *1f)|"  Aft 
72  volls,  without  switchboard  N>  I  £,0'uu 


$85-00 
$85-00 


SPECIAL. 

110  volts 
A.C.6S0 
S.P.,  1750  RPM. 
Complete.cord.plug  &  pulley 

MONEY  BACK 


/  SPE< 

/4  H.P.. 

/     *  S.P.,  1750 


WASHING  MACHINE  MOTORS 

£$1 9-75 


EACH 

1  Ilet  Villi  SM.S0 


SHIPPING  TERMS: 


GUARANTEE 
H' .  deposit  required  on  all  orders.  Balance  C.  O.  D.  by  Espreax 
Sight  draft  with  Bill  ol  lading  attached  by  height. 

MANUFACTURERS*  DISTRIBUTER 

CHAS.  H.  JOHNSTON,  Boil2    West  End,  Pittsburgh,  Pa 


YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 

IN  THIS  DAY  AND  AGE  attention  to  your  appearance 
is  an  absolute  necessity  if  you  expect  to  make  tbe  most 
outof  life.  Not  only  should  you  wish  to  appear  as  attrac- 
tive as  possible,  for  your  own  self-satisfaction,  which  is 
alone  well  worth  your  efforts,  but  you  will  find  the  world 
in  general  judging  you  greatly,  if  not  wholly,  by  your 
"looks,"  therefore  it  Days  to  "look  your  best"  at  all  times. 

Wiitt  today  for  free  booklet,  which  tctli  you  hoictt 

m.  TRILETY.  Face  Specialist 


AFTER 

Permit  no  one  to  see  you  looking  otherwise;  it  will 
injure  your  welfare!  Upon  the  impression  you  constant- 
ly make  rests  the  failure  or  success  of  your  life.  Which 
is  to  be  your  ultimate  destiny?  My  new  NoBe-Bhaoer, 
"Trados"  (Model  24)  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  wom  at  night. 
correct  ili-shaptd  nose*  without  cost  tj  not  satisfactory 

1283  Ackerman  Bldg.,  Binghamton,  N.  Y. 


breakers 

Atlantic  City's  Newest 
Fire-Proof  Hotel 

Ocean  Front.  Unusually  attractive 
during  the  Autumn  and  Winter  sea- 
sons. 

American  and  European  Plans 

Luxurious  lobbies,  spacious  verandas  and  sun  parlors  overlooking  the  ocean. 
Charming  afternoon  musicales  and  evening  concerts.  A  palatial  residence 
for  those  seeking  rest  and  recreation.  Sea  water  baths.  Fireproof  garage. 
Illustrated  booklet  sent  on  request. 


Model  Air|p]l$m©§ 


Send  5$  for  catalog  q§r^feme[^1*ia5f,t^nocked~down  sca^e 
models  of  new  machines,  pa  r*Ts^~~fi«m^s,and  supplies. 

Waditru'Tj'  Raver-  MTfffi.  Cat.    ®H1  BroadLwaiy,  Bifcuolklyirji, Nol£ 


By  Joseph  H.  Kraus,  Jr. 

(Continued  from  page  792) 


Two  wires  lead  thru  the  stand  and  down 
each  of  two  of  the  legs,  making  contact 
with  two  plates  concealed  by  the  heavy  rug. 

When  the  stand  is  brought  forward,  it 
is  carefully  placed  in  position  so  as  to 
make  contact  with  the  two  plates,  the  bell 
then  being  tried  before  proceeding  with 
the  balance  of  the  performance.  The  trial 
is  made  under  cover  of  a  little  phrase, 
asking  the  bell  to  show  how  it  answers. 
A  typical  magician's  forcing  deck  of  cards 
being  used,  the  assistant  knows  exactly 
what  cards  will  be  given  out  and  goes  thru 
the  procedure  as  a  regular  matter  of  rou- 
tine; pressing  the  key  for  each  sound  of 
the  bell  and  the  gong  ringing  at  each  break 
of  the  circuit. 

It  will  be  noted  that  when  the  soft  iron 
core  is  attracted  to  the  magnet,  the  hammer 
is  pulled  away  from  the  bell,  but  on  its 
sudden  release  the  weight  of  the  hammer 
allows  it  to  swing  downward,  striking  the 
bell  just  once. 

A  FEW  TRICKS  EASILY  PERFORMED  BY  THE 
"FIXT  PACK." 

This  trick  originated  many  years  ago. 
It  never  fails  to  produce  results.  The 
cards  are  fixt  in  an  orderly  manner,  and 
this  order  preserved — the  deck  never  being 
shuffled.  This  order  is  very  easily  learned, 
and  it  is  only  necessary  to  see  one  card 
in  the  deck,  either  the  top  or  the  bottom 
card,  to  be  able — in  this  manner,  to  tell 
the  name  or  the  position  of  any  card  in 
the  deck. 

First — the  suits  are  learned  in  the  fol- 
lowing manner:  Hearts,  clubs,  diamonds, 
spades,  and  then  the  following  arrange- 
ment will  be  found  very  satisfactory.  The 
cards  are  separated  by  three  numbers  ;  that 
is,  one,  four,  seven,  ten,  thirteen,  three,  six, 
nine,  etc.,  in  which  the  King  is  thirteen, 
Queen  twelve,  Jack  eleven  and  the  Ace 
is  one.  In  arranging  the  cards,  they 
will  follow  this  manner:  Ace  of  hearts, 
four  of  clubs,  seven  of  diamonds,  ten  of 
spades,  king  of  hearts,  etc.  In  this  way 
you  can  easily  tell  what  the  twelfth  card 
in  the  deck  will  be  and  read  the  cards 
off  without  looking  at  them ;  also  by  giv- 
ing a  person  a  choice  of  any  card  in  the 
deck,  you  will  be  able  to  discover  just  what 
that  card  was.  For  the  "Q"  trick,  the  cards 
are  arranged  in  a  definite  manner.  Any 
number  in  the  circle  and  the  number  of 
cards  in  the  tail  changed  after  each  per- 
formance. A  person  is  instructed  to  count 
a  certain  number  of  cards  up  the  tail  and 
around  the  left  side  of  the  circular  portion 
of  the  "Q"  to  suit  himself.  Then  taking 
that  card  at  which  he  stopt  as  number  one, 
counting  just  as  many  cards,  retracing  his 
course,  (except  that  this  time  he  does  not 
proceed  down  the  tail),  continues  around 
the  circular  position  of  the  "Q,"  stopping  in 
a  similar  position,  i.  e.  There  are  eight 
cards  in  the  tail — the  person  will  proceed 
up  the  tail,  around  the  left  side  of  the 
"Q,"  stopping  at,  say,  the  17th  card.  Tak- 
ing this  card  as  number  one,  he  proceeds 
backward  again,  stopping  at  the  seven- 
teenth card  again.  The  performer  instantly 
tells  him  this  card  before  he  comes  back. 

So  much  for  the  effect.  Its  mode  of  op- 
eration is  simpler  than  the  description  of 
the  trick  and  all  that  is  necessary,  is  that 
the  performer  know  the  number  of  cards 
in  the  tail.  Using  the  card  from  where  the 
tail  starts,  as  his  starting  point,  he  stops 
at  the  same  card  as  the  number  of  cards  in 
the  tail.  In  the  example  mentioned  above, 
it  would  be  the  eighth  card  (inasmuch  as 
there  are  eight  cards  in  the  tail)  from  your 
centre  position,  that,  is,  where  the  tail  joins 
the  "Q."  A  simple  trial  will  readily  con- 
vince. 
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Y  'AKING  awkward 
Viz  angles  out  of  the 
early  Christmas  morn- 
ing atmosphere ! 


gl  OW  that  low-on-luck  feeling 
/  J  will  peel  off  his  mind  when 
the  happy-handout-happens 
Christmas  morning;  and,  his  keen 
eye  sights  the  stage  all  set  with  the 
pound  crystal  glass  humidor  of  Prince 
Albert  tobacco  gowned  in  the  glories 
of  a  radiant  holiday  rainbow !  Turkey 
takes  to  the  tall  timbers  compared 
with  the  all-star-feast  you  spread  so 
temptingly  before  his  smokeappetite! 

T)  RINCE  ALBERT,  for  Christ- 
'  mas,  lands  on  a  man's  tank-of- 
thanks  like  a  spill-of-snow  when  the 
sleigh-bells  are  rusty  from  lack  of 
jingles!  P.  A.  as  a  man  gift  is  the 
high-sign,  the  last  word,  the  directest 
route  to  his  comfort,  his  contentment, 
his  smoke-happiness!  It's  the  touch- 
that-lifts-the-lid;  that  takes  the  awk- 
ward angles  out  of  the  evergreen-and- 


holly  atmosphere  and  makes  the 
whole  family  on  both  sides  think  and 
talk  in  one  language! 

VOU'LL  enjoy  seeing  him  fuss 
his  old  jimmy  pipe,  all-brimful 
with  Prince  Albert!  Or,  getting  his 
"rolling  his  own!"  Never  was  such  a 
delightful  makin's  cigarette  as  P.  A. 
supplies.  He  can  smoke  the  limit 
with  Prince  Albert  for  it  cant  bite  his 
tongue  or  parch  his  throat!  Our  ex- 
clusive patented  process  fixes  that! 
He'll  just  want  toget  thirty-six-smoke- 
hours  out  of  the  legal  twenty-four, 
that's  all! 

7 ILL  his  smokecup  to  overflow- 
ing! Prince  Albert  is  the  glad- 
gift,  the  holiday-hunch  that  will  hum 
him  a  smoke  te-de,  te-dum  long,  long 
after  Christmas  is  but  a  merry  memory ! 


"Q RINCE  ALBERT  is 
I  also  sold  in  hand- 
some pound  and  half 
pound  tin  humidors,  in 
tidy  red  tins  and  in  toppy 
red  bags — wherever  you 
buy  tobacco. 

'    R.  J.  REYNOLDS 
TOBACCO  COMPANY 
Winston-Salem,  N.  C. 


Copyright  1919  by  . 
R.  J.  Reynolds  TobaccoM1 
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HERE  IT  IS 


Final  Solution  of  the 
Vibrator  Problem 
Absolutely  Astonishing 

EWEST 

and  Greatest 
Invention 


What  could 
you  do? 

Once  to  every  man  comes  a  time  when 
he  must  fight  for  his  life  or  the  safety  of 
a  loved  one. 

It  may  come  in  the  dead  of  night  in  your  own 
home,  burglars  for  instance;  or  on  a  lonely  road 
or  deserted  street  after  dark,  or  even  in  broad 
daylight  at  the  hands  of  passing  bullies. 

Suppose  it  should  come  to  you  tonight,  what 
could  you  do? 

Can't  you  see  that  it  would  not  be  just  a  ques- 
tion of  bravery  or  strength  but  rather  a  question 
of  whether  you  know  how  to  box,  how  to  defend 
yourself  against  the  vicious  blows  of  your  as- 
sailant, how  to  disarm  him  if  he  tries  to  use  a 
blackjack,  club,  knife  or  pistol,  how  to  break  his 
grip  on  your  throat,  how  to  stop  the  kick  he 
launches  at  your  stomach,  and  finally  how  to  cripple 
him  by  a  jiu-jitsu  or  bone-breaking  hold? 

Wouldn't  you  like  to  know  how  to  play  a  man's 
part?  Wouldn't  you  like  to  learn  boxing  and 
self-defense  easily  and  quickly  at  less  than  half  the 
cost  of  a  single  term  of  lessons  by  the  old  method? 

Marshall  Stillman  has  developed  a  unique  prin- 
ciple of  teaching  boxing  and  self-defense.  Two 
weeks  after  taking  the  course  boys  of  twelve  and 
fifteen,  and  men  up  to  even  fifty  and  sixty  have 
been  able  to  defend  themselves  against  bigger  and 
stronger  opponents.  He  teaches  the  fundamentals 
of  boxing  in  five  lessons  before  your  own  mirror, 
so  that  when  you  meet  your  first  opponent  you 
know  how  to  hit  him,  what  to  expect  in  return  and 
how  to  guard  against  it.  He  teaches  you  sixteen 
bone-breaking  holds  and  releases  in  jiu-jitsu  and 
standing  wrestling  so  that  you  can  quickly  put  your 
assailant  at  a  disadvantage  and  overcome  him. 
For  instance:  "When  opponent  tries  to  use  black- 
jack or  other  weapon,  grasp  his  wrist  with  your 
left  hand  and  immediately  slip  your  other  (right) 
arm  well  up  under  his  arm  and,  reaching  up,  grasp 
his  weapon-hand  from  behind.  Then  with  both  of 
your  hands  force  his  forearm  back,  as  illustrated 
above.    You  can  break  his  arm  if  necessary." 

And  while  he's  teaching  you  these  things,  he 
develops  you  physically  and  makes  your  daily 
exercise  interesting  as  well  as  beneficial. 

It  is  the  first  time  boxing  and  self-defense  have 
been  successfully  taught  by  mail,  and  it  is  only 
possible  because  of  the  Marshall  Stillman  principle 
of  instruction. 

The  complete  course  specially  bound  for  home 
study  includes: 

5  lessons  in  boxing — how  to  hit,  duck,  guard, 

feint,  clinch,  and  use  foot  work. 
3  rounds  of  shadow  boxing. 

1  set  of  daily  exercises  for  muscle  building. 
8  jiu-jitsu  holds  and  releases. 
8  holds  in  standing  wrestling. 
1    free   copy   of   Professor   Mike  Donovan's 
famous    book,    "The   Science    of  Boxing," 
containing  all  of  the  scientific  blows  and 
guards  known    to   the  ring,    the   rules  of 
boxing,  suggestions  on  training,  diet,  etc. 
There  are  175  illustrations  in  this  course.  The 
special  Introductory  Price  for  this  in  Home  Study 
Edition  is,  until  further  notice,  only  half  of  our 
usual  price — $5.00  instead  of  $10.00. 

It  is  almost  unbelievable  that  you  can  learn  these 
things  by  mail,  but  we  are  willing  to  take  all  the 
risk  of  convincing  you.  We  will  send  you  the 
complete  course  on  5-day  approval.  If  you  keep 
it  send  us  $5.00  in  full  payment;  if  not,  return  it 
on  the  5th  day.    Fill  out  the  coupon  now. 

FREE   APPROVAL  OFFER 

Marshall  Stillman  Association, 

461  Fourth  Avenue,  Suite  E-12,  New  York. 

Send  on  approval  the  Marshall  Stillman  Course 
in  Boxing  and  Self-defense  including  5  lessons  in 
the  principles  of  boxing,  1  set  of  daily  exercises,  3 
rounds  of  shadow  boxing,  8  jiu-jitsu  holds  and 
releases,  8  holds  in  standing  wrestling,  and  a  free 
copy  of  Prof.  Donovan's  book  "Science  of  Boxing." 
I  will  either  return  them  or  remit  $5.00  on  the 
5th  day  after  I  receive  them. 


Name 


Address 


6S  Slow  M@^I©sBS 
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er  in  the  light.  This  is  so  because  our 
eyes  can  only  perceive  and  analyze  those 
movements  which  do  not  travel  at  a  greater 
speed  than  sixteen  times  per  second.  Let 
us  illustrate  with  an  example :  Suppose  we 
look  out  thru  a  window  at  a  man  walking. 
If  that  man  makes  sixteen  steps  from  the 
time  he  enters  the  left  space  until  the  time 
he  leaves  at  the  right  margin  of  the  win- 
dow, we  will  be  able  to  clearly  perceive  and 
count  each  one  of  these  steps.  However, 


Taking    a    "Slow    Movie"   of   a  Motorcycle 
Race   at   200    Pictures    Per  Second. 

should  that  man  travel  at  a  greater  speed 
than  sixteen  steps  per  second,  his  step 
movements  will  be  blurred.  Hence,  when  a 
camera  takes  pictures  at  such  an  extremely 
rapid  rate,  and  projects  them  at  the  normal 
speer1,  it  means  a  slowing  down  of  the  pic- 
ture and  the  slow  movement.  Hence  the 
twitch  of  all  the  muscles  is  instantly  no- 
ticeable. If  you  have  ever  been  to  a  the- 
ater which  has  exhibited  a  Novagraph  pro- 
duction of  diving,  you  will  more  than  won- 
der at  the  gracefulness  of  the  girl  in  this 
scene,  as  she  executes  some  of  the  most 
difficult  and  wonderful  dives.  Compare 
these  with  the  expert  male  swimmer,  going 
thru  the  same  dives — a  striking  contrast 
of  his  m-iscular  movements  with  the  grace- 
fulness of  the  girl. 

Hundreds  of  uses  for  this  machine  have 
already  developed  and  suggested  them- 
selves. Aviators  in  flight  have  been  photo- 
graphed while  executing  tail  spins,  nose 
dives,  etc.  A  movie  of  Ralph  de  Palma  in 
his  record-breaking  Packard,  moving  at  the 
rate  of  130  miles  per  hour,  produced  a  neg- 
ative which  even  rendered  the  buttons  of 
his  uniform  visible. 


"Slow  Movies"  Permit  of  Accurately  Anal- 
yzing   Fancy    Billiard.  Plays,   Airplane  Tail 
Spins',  Etc. 


You  know  that  Vibration 
means  new  life,  power, 
health,  beauty.  Youknow 
it  is  Nature's  way  to  ban- 
ish pain  and  to  give  you 
new  energy  and  vitality. 
You  know  all  this,  but  do 
you  know  that  the  BIG 
problem  of  science  has 
been  to  devise  a  hand 
vibrator  that  would  be 
absolutely  satisfactory  in 
everyway!  That  problem  has  vanished.  We 
solved  it.  Our  N  EW,  wonderful  Vitapulser 
is  GUARANTEED  to  effect  ALL  the  aston- 
ishingly beneficial  results  made  possible  by 
this  approved  method  of  treatment. 

'VlTAiH/LgBR/ 

Is  practical.  It  requires  no  connection  with 
electric  wires  — supplies  its  own  power.  Safe, 
light,  compact,  easy  to  handle  and  cannot  get 
out  of  order.  It  is  the  modern  choice  of  physi- 
cians and  thousands  of  careful  buyers. 
EVERYONE  CAN  AFFORD/ 
This  Marvelous  Instrument 
If  you  have  not  been  able  to  afford  a  Vibrator 
on  account  of  the  high  p-:ce,  here  is  your  op- 
portunity to  own  one.  No  income  too  modest 
toafford  The  Vitapnl&er:  sells fora  fractionof 
price  of  others.  Don't  be  dull,  weak,  mentally 
or  physically  depressed.  Learn  about  the 
Vital  Impulse;  how  to  crin  real  health  and  Nat- 
ural beauty.  The  Vitapnhcr  will  make  you 
ever.  Give  us  a  chance  to  prove  itl 

SENT  ANYWHERE  ON  APPROVAL 

for  testing  purposes.  No  obligation  to  buy. 
Write  today  for  Fr.EE  remarl;able  book,  "The 
Vital  Impulse"  and  Special  Approval  offer. 

Commonwealth  Electric  Mfg.  Co. 
731  Rialto  Bldg.,  St.  Louis.  Mo. 


Buy  Clothes  From 
Maker,  Save  30% 

That's  one  sure  way  to  cut  the  cost  of  liv- 
ing. Every  year  thousands  of  men  buy 
their  suits  and  overcoats  by  mail,  direct 
from  the  makers,  thereby  saving  fully  -30 
per  cent,  of  the  cost,  at  the  same  time  get- 
ting the  same  quality  of  cloth  and  work- 
manship they  are  accustomed  to  buy  and 
with  the  added  advantage  of  having  all 
their  clothes  hand  tailored  to  their  individ- 
ual measurements. 

There  is  a  successful  concern  in  Chicago  which 
has  been  making  men's  high-grade,  made-to-meas- 
ure suits  ^hy  mail  for  over  15  years,  and  now  has 
thousands  of  satisfied  customers  throughout  the 
country.  It  would  probably  surprise  the  average 
man  to  go  through  their  records  and  see  the  num- 
ber of  men,  even  in  the  big  cities,  who  buy  their 
clothes  by  mail  from  this  concern. 

If  you  send  a  postal  card  to  the  Ruby  Tailors, 
Department  842,  329  South  Franklin  St.,  Chicago, 
111.,  they  will  send  you  free  of  charge  their  latest 
up-to-date  Fashion  book,  containing  a  number  of 
actual  samples  of  woolens — Fashion  plates  showing 
different  styles  of  suits  and  full  instructions  for 
measuring  and  ordering. 

Their  long  experience  in  dealing  with  thousands 
of  men  by  mail  has  put  them  among  the  leaders  in 
their  line  and  enables  them  to  guarantee  to  refund 
the  full  purchase  price  of  any  made-to-measure  suit 
which  is  not  perfectly  satisfactory.  A  number  of 
their  customers  annually  earn  substantial  sums  tak- 
ing orders  among  their  friends  for  Ruby  Tailored 
Suits,  and  the  concern  makes  a  very  attractive  offer 
to  men  who  desire  to  add  to  their  income  in  this 
way,  in  addition  to  saving  money  on  their  own 
clothes.  Lose  no  time  in  writing  for  their  free 
Fashion   book   and    complete  outfit. 


MONEY   for  YOU 

Add  to  your  Salary — Make  extra  Pin  Money, 
Start  a  lucrative  business  of  your  own 

Spend  an  hour  each  day  taking  subscriptions  for 
the  "Experimenter."  We'll  pay  you  well  and 
you'll   en.ioy   the   work.     Write   for   full  particulars. 

ELECTRICAL  EXPERIMENTER 
Circulation  Dept.,  233  Fulton  St.,  N.  Y.  City 
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TALKINGMACHINE€s£tt$5*8 

With  Three  Double  Face  Emerson  Records  and  Package  of  Needles 

A  real  talking  machine,  not  a  toy.  Plays  real  diac  records  just  like  expensive  machines.  It  is  con- 
structed entirely  of  steel,  with  a  wonderfully  easy  running  motor.  You'll  like  its  elear,  loud  tone  par- 
ticularly brirging  put,  as  it  doc  s,  the  full  charm  of  the  music  it  plays.  It  can  be  adjusted  to  play  fast 
or  slow,  soft  or  loud,  as  you  prefer,  but,  above  all,  it  has  been  so  strongly'constructed  that  it  will  stand 
lots  of  rough  handling.  A  fine  machine  for  indoors  or  to  take  with  you  outdoor?,  camping,  canoeing 
dancing — whenever  you  need  music.  '  ' 

We  include,  FREE,  three  double  faced  records,  your  own  selection,  and  a  sup- 
ply of  needles.  You  get  the  machine, -needleslmd  records-i— all  at  one  bargain  prices — 4 
$5.98.   In  ordering,  select  records  from  the  following,  or  order  your  machine  j 
select  your  records  after  complete  list  reaches  you. 

Select  Your  Records 


Bj  the  Campf  Ire— Duet  

Dear  Old  Pa!  or  Mine— Solo 
Some  Day  I'll  Make  Vou  Glad- 

■f  It  Comes  from  DlileUnd  

■one  of  My  Heart — Teno  Solo 


GENUINE  GILLETTE 

$^.59 


The  story  is  all 
in  the  headlines — 
this  i 


6ilver plated — with  l^Gillette  Blades 
— the  best  money  can  buy.  Order  it 
cither  in  leather  case,  or  vest  pocket 
pattern,  at  this  very  special  price  of 
$4.59. 

Gillette  Blades 

These  are  standard"  Gillette  blades 
— 40c  in  J  dozen  pack—  79a  iu 
dozen  pack. 

MUSCLE  BUILDERS 
$1.49 


Attach  these 
easily  to  your 
wall  and  use 
them  regularly. 
Watch  your  . 
muscle  grow.  These  splendid  ex- 
ercisers for  developing  muscles 
have  extra  coil  springs,  with 
Japanned  handles,  cut  to  fit  the 
hands.  They  can  be  adjusted 
readily  to  the  floor  or  wall,  at  all 
angles,  and  will  be  of  enormous 
value  in  developing  the  muscles 
of  the  chest,  back  and  arms. 


Mens  Raincoat 

Guaranteed  Rainproof 

7.49 


This  is  a  sporty  looking 
substantial  raincoat  at  a 
price  so  reasonable  no  man 
can  afford  to  risk  getting  wet, 
by  going  without  one.  It 
comes  in  a  snug  fitting  mod- 
el, becoming  to  young  and 
old,  with  big  patch  pockets, 
adjustable  military  collar  and 
a  belt  at  the  waist.  Made  of 
rubberized  fabric,  in  olive 
drab  color  An  unusual  value. 


Automatic  Cigarette  Case,  25c 

Hands  them  out  one  at  a  time 
The  slickest  thing  you  ever  saw 
Case  is  nickel- plated, 
in  fancy  design,  strong- 
ly built  to  last  you  lor 
years.  Men  find  -  it 
most  convenient  style 
of  cigarette  case.  Keeps 
cigarettes  in  good  conditio.! 

HAMMERLESS  REVOLVER 

w  A 

Not   a  "Baby" 
but  a  regulation  man's 
size.     Harrington  and 
Richardson  Hammerless 
Revolver.  Order  by  cali- 
bre, either  size,  $10.50  special. 

22  calibre,  rim  fire,  7  shot,  3-inch  bar 
rel  nickel-plated,  22  short,  long  or  S.  &  W 
cartridge. 

32  calibre,  centre  fire,  5  shot  3-inch  barrel,  nick- 
el- plated,  32  S.  &  W.  cartridge. 

38  calibre,  center  fire,  5  shot,  3J-inch  barrel, 
nickel-plated,  38  S.  &  W.  cartridge. 


50  Shooter 
Automatic 


CAP  PISTOL 


And  Box  of  Ammunition 

Bangs  with  50  deaf-  OQ 
ening  roars,  one  after  tw*7C 
another,  as  quick  as  you  can 
puil  the  trigger.  REPEATING  CAPS,  to  fit  this 
pistol, "come  in  rolls  of-50  shots  each  at  5c  a  box. 
Pistol  alone  without  ammunition,  25c. 


SOAK  'EM 

WATER  PISTOL 


25c 


Looks  like  a  genuine 
matic,  made  cf  steel,  with  no 
rubber  bulb  to  get  out  of  or- 
der.  Because  of  the  powerful 
air  pressure  of  the  cylinder  it 
will  squirt  a  large  stream  of  water  to  a  great  dis- 
tance.    Can  be  carried  in  the  pocket  and  usee 
when  the  other  fellow  is  not  looking.  Great  foi 
fun  or  self  protection. 


Catalog 
FREE 

With  Every 

Order 


With  every  order 
received,    we  will 
forward,  FREE,  a 
copy  of  our  new 
1920  catalogue  con- 
taining many  pages 
of  valuable  articles 
at  bargain  prices. 
Remit  lull  amount 
of  your 
order  in 
currency, 
postal  or 
express 
money  order  or  2c 
stamps.     We  pre- 
pay all  postage  and 
express  charges 
money  back 


Handy  Man  Combination  Pen  Knife  ^  <jj  |  g<J 


Knife,  strew  driver,  bot 
tie  and  can  opener — all  in 

one.  The  handiest  pocket 
knife  a  man  ever  had.  Ideal 
for  camping,  outing  and  ev- 


blade,    screw  driver, 


bottle  opener  and  can  opener. 
Has  a  Btag  handle,  witn  ring 
for  attaching  to  your  key 
chain. 


Jack  Knife,  69c 

An  inexpensive,  sturdy  knife,  built  to 
stand  constant  use.  Stag  handle,  one 
large  and  one  small  blade,  both  made 
frcm  the  best  Wardlow  English  stcl, 
with  keen  edges.   It  is  lined  with  brass, 

  and  has  nickel  lilver  bolsters. 

|  Bj  ~  Jfflp-s  A  splendid  knife  at  our  spe- 
 — — cial  bargain  price  of  69c. 


P\  Wrenches 

10  In  1 

These  wrenches  come 
with  five  nickel  plated 
end  wrenches,  that,  with 
the  aid  of  the  thumb  bolt  in  the 
centre  will  fit  ten  Size  nuts.  You'U 
find  them  compact  and  conveni- 
ent, ready  for  any  job,  when  you 
want  them.    89c  Per  Set. 

STURDY  ELECTRIC 

MOTOR 


two 

mo- 


You'll  find  thi 
strong,  sturdy, 
terminal  electru 
tor,  just  the  thing  for 
operating  light  run- 
ning models  and  elec- 
trical toys.  Can  be  run 
with  one  or  more  dry 
or  wet  cell  batteries, 


Novelty  Knife 
and  Bottle 
Opener 
98c 

This     knife  is 
bound  to  appeal  to 
the  men.  The  han- 
dle is  in  the  shape  of  a  leg, 
with  the  shoe  end  forming 
a  bottle  opener.  The  two 
fine    steel    blades  open 
easily,  and  fit  back  in  the 
handle  when  not  in  use. 

Genuine  CAMERA 

EASTMAN 
BROWNIE. 


$2-86 


Makes  pictures  l|x2y  Is 
accurate,  reliable,  efficient  and 
economical  to  operate.  Anybody  can  make  good 
pictures  with  it.  Has  the  automatic  shutter  for 
snapshots  and  time  exposures.  Carefully  tested 
lens  and  view  finders,  for  vertical  and  horizontil 
exposures.  These  simple  and  reliable  box  cameras 
have  stood  the  test  of  years  and  proved  a  delight 
to  all  who  have  used  them 

Complete  PRINTING  PRESS 

Every  man  and  boy  will  find  A  ^  g\ 
this  printing  press  both  useful  ?K  T  I 
and  instructive.    It  will  print         M  " 
cards,  tags,  envelopes  and  an-  ™ 
nouncements.     It  is,  made  of 

cast  iron;  rubber  type,  cards,  Ink 
bronze  tweezers  ana  full  instruc- 
tions come  with  every  press'end 
any  child 
who  can  read 
can  operate 
it 


HUNTING 

KNIFE 
60c 

A  great  knife  for  hunt- 
ing, camping,  fishirg  and 
all  sorts  of  outdocr  work. 
It  comes  with  a  4-inch 
heavy  steel  blade,  finely 
tem  pered ,  wi  th  ebon  ized 
handle,  fitted  to  your  grasp. 
Every  knife  comes  in  a 
genuine  leather  sheath,  with 
slits  in  the  end  through 
which  to  slip  your  belt. 

Luminous  WATCH 

Shin.es  in  the  Dark 

The  only  cheap  A  *7£f 
thing  about  this  \     M  /J) 
watch  is  the  price,  x  W  * 
for  you'll  find  it 
the  all-round  han- 
diest  timekeeper  imaginable.  It 
has  the  luminous  dial  that  makes 
it  easy  to  see  the  time,  no  matter 
how  dark  the  night,  and  a  nickel- 
plated  case  that  will  stand  the 
hardest  sort  of  usage.   H  is  fully 
guaranteed,  of  course. 

Poek"  Flashlight  39c 

Very  Special 

A  flashlight  that  fits  in  your  ves^ 
pocket,  all  ready  for  service,  when 
you  need  a  good,  clear  light  Comes 
with  nickel  plated  case,  equipped 
with  a  very  bright  bulb  and  a  2-celi 
battery.  -The  price  of  39c  is  a  very 
special  one — for  this  occasion. 

GIANT  ray 

FLASHLIGHT 

Very  Powerful 

This  is  a  genuine  Tungsten  flash- 
light, five  inches  long,  with  a  power- 
ful light,  in.  a  lightweight,  vulcan- 
ized fibre  case.  It  flashes  on  with  a 
pressure  of  the  button  and  will 
stay  lighted  by  using  the  slide 
switch  with  which  it  is  equipped. 
Carefully  packed,  complete  f\f\ 

for  

LEARN  A  TRADE 

With  the  Help  of  one  of  these  Books 

$1.00 

Modern  Electric  Il- 
lumination. 
Elementary  Elec- 
tricity. 
Jjwreless  Telegraph 
and  Telephone 
Handbook. 
Telegraphy  Self 

Taught. 
Automobile  Hand- 
book. 
Gas  and  Oil  Engine 

Handbook. 
Machine  Shop 
Practice. 
A  complete  cata- 
logue of  mechanical 
and  trade  books 
sent  upon  request. 

MOVING 
PICTURES! 

Great  Fun 

Turn  the  handle, 
ok  through  the  slot 
and  sec  the  moving 
pictures.  No  end  to 
the  Amusement  it  will 
furnish.  Great  fun 
showing  these  moving 
pictures  to  your 
friends    Price,  29c. 


IP&J^ipPSI  GET  OUR  FREE  PREMIUM  OFFER 

Baltimore  Mail  Order  Co.  Deptioi  S££!S& 
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A 

Powerful 
Physique! 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 

A  48  inch  chest  and 
16]2  inch  biceps! 

I  HAVE  THEM.    HAVE  YOU  ? 

Hundreds  of  my  pupils  have 
obtained  these  measurements, 
and  many  of  my  pupils  have  ex- 
ceeded them. 

Why  not  let  me  do  the  same 
for  you  ? 

My  methods  never  fail  to  pro- 
duce results  quickly. 

I  BEGIN  WHERE  OTHERS  LEAVE  OFF. 
I  PRACTICE  WHAT  I  PREACH. 
MY  NEW  BOOK 

"MUSCULAR  DEVELOPMENT" 

will  explain  all  about  my  system 
and  will  interest  you. 

It  is  illustrated  with  20  full- 
page  photographs  of  myself  and 
of  some  of  the  finest  developed 
atheletes  whom  I  have  trained. 
If  you  have  not  as  yet  read  this 
book  by  all  means  get  a  copy. 

Simply  Tear  Off  Coupon  Below  and 
mail  to  me  with  I  0c  (stamps  or  coin) 
and  you  will  receive  your  copy 
promptly. 

EARLE   E.  LIEDERMAN 

Dept.  215,  203  Broadway,  New  York  City 
DO 
IT 

NOW 
before 


TEAR 
OFF 
COUPON 


oadwi 


you 
forget  it 


EARLE  E.  LIEDERMAN, 

Dept.  215,  203  Broadway,  N.Y.  City. 

Dear  Sir: — I  enclose  herewith  10c  for  which 
you  are  to  send  me.  without  any  obligation  on 
my  part  whatever,  a  copy  of  your  latest  book 
"Muscular  Development."  (Please  write 
plainly. ) 


Name 


I 


City  Stats  
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This  is  a  Portion  of  the  Film  of  the 
Famous  Rabbit  Described  in  Our 
November  Issue  Who  Stood  Half  a 
Million  Volts,  Never  Batting  an  Eye- 
Lash.  Can  You  Explain  This  Strange 
Film?  The  Editor  Will  Pay  $20.00  for 
the  Best  Answer. 


Turn  to  page  633  of  our  November  issue. 
We  told  you  last  month  how  we  electrified 
a  rabbit  with  500,000  volts,  and  how  he 
never  batted  an  eye-lash.  Well,  sir,  the 
Gaumont  Film  people  who  got  wind  that  we 
were  pulling  off  a  stunt  were  duly  on  hand 
with  their  trusted  film  cameras  and  while 
we  made  the  experiment,  the  operator 
cranked  away  merrily.  Of  course,  we 
wanted  to  see  what  the  film  looked  like  and 
we  had  our  wish.  The  very  mysterious 
sample  slightly  enlarged  from  the  original 
film  is  printed  along  side  here.  At  first  we 
were  somewhat  puzzled  and  could  not  quite 
make  it  out  how  the  long  streamers  after 
the  third  picture  died  away  into  a  mere 
brush  and  in  the  fourth  picture  had  almost 
entirely  vanished  only  to  bloom  forth  in  a 
wonderful  corona  effect,  showing  the  rab- 
bit very  plainly,  in  the  sixth  picture.  In 
the  seventh  and  eighth,  however,  nothing 
can  be  seen.  Now  what  do  you  think 
happened  ? 

500,000  volts  at  20  kilowatts  with  a  fre- 
quency of  200,000  was  used  in  the  film 
printed  here,  which  is  absolutely  authentic. 
We  will  pay  $20.00  for  the  best  answer 
explaining  this  phenomenon.  Anyone 
familiar  with  alternating  current  should 
have  little  trouble  in  solving  the  problem. 
The  contest  is  open  to  all  and  will  close 
promptly  on  February  1st,  1920.  Not  more 
than  300  words  should  be  used.  Answers 
will  be  publisht  in  our  March  issue.  Ad- 
dress all  replies  to  Rabbit  Editor,  care  of 
this  publication. 


RADIO  PROTECTION  FOR 
CAMERON. 

Citizens  of  Cameron  parish  are  asking 
the  government  to  locate  a  wireless  sta- 
tion there,  so  that  storm  warnings  may  be 
given  and  farmers  may  have  a  chance  to 
give  whatever  protection  they  can  to  their 
crops. 

Cameron  is  an  outpost  of  Louisiana  for 
Gulf  storms,  and  has  suffered  severe  losses 
half  a  dozen  times  in  the  past  20  years.  It 
has  no  railroads,  no  telegraph  or  telephone 
lines  to  the  coast  on  account  of  the  ex- 
pense and  difficulties  of  construction  across 
the  lowlands,  and  no  method  of  receiving 
warnings. 

The  people  of  Cameron  are  industrious 
and  enterprising.  They  have  voted  a  heavy" 
tax  on  themselves  to  construct  roads.  They 
have  fertile  lands  which  will  produce  val- 
uable crops.  As  one  of  the  storm  outposts, 
the  Weather  Bureau  needs  to  be  in  touch 
with  Cameron,  for  the  protection  of  the 
rest  of  the  country. 


Juicini 


Sua  Sl©.xaf|- 

(Continued  from  page  785) 


"The  big  idea  is  that  when  the  piston 
reaches  the  proper  point  in  the  cylinder 
chamber  the  contact  is  made  which  closes 
the  circuit  that  sets  up  a  magnetic  flux  in 
the  core  of  the  coil,  that  attracts  the  vibra- 
tor arm  and  breaks  the  circuit  and  sets  up 
an  inductive  reactive  flow  in  the  secondary, 
which  breaks  down  the  resistance— being 
the  weakest  place — between  the  points  of 
the  electrodes  on  the  spark  plug,  which  in 
turn  ignites  the  gas  in  the  chamber  and 
causes  the  explosion  that  turns  the  motor 
over,  that  finally  takes  the  joy  rider  to  the 
court  house  or  Police  Headquarters. 
Whoof ! 

"Give  'em  air  boys" — this  from  Bender — 
"his  carbureter  leaks !" 

"Such  guys  as  Atwater-Kent  have  de- 
viated from  the  old  trodden  paths  and 
have  rigged  up  an  apparatus  that  is  worked 
(Confirmed  on  page  800) 
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AMPLIFY  H  RADIO  SIGNALS 


ONE  of  the  greatest  drawbacks  since  the  invention 
of  wireless  telegraphy  is  the  receiving  of  weak 
signals  at  the  receiving  station.  Many  devices  were 
proposed  to  improve  this  condition,  but  without  suc- 
cess, on  account  of  the  mechanical  difficulties  encoun- 
tered in  these  ampli- 


radio  signals  to  such  an  intensity  that  he  can  hear 
the  signals  about  his  station  without  the  need  of  the 
telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone  he  is  able  to  hear 
the  messages  many  feet  away  from  the  instrument.  He  is  also 

able  to  demonstrate  the 


fying  devices 

However,  this  was 
recently  solved  by  the 
introduction  of  an  ex- 
ceedingly sensitive  mi- 
crophone transmitter, 
which  is  known  to  de- 
tect sound  waves  with 
great  accuracy  and 
magnify  them  through 
an  intermediate  tele- 
phone circuit. 

By  the  employment 
of  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  the 


SUPER  —SJEA/S/T/Ve 


Practical  Instruments  for  Commercial 
and  Scientific  Purposes. 


NOTICE 

Although  prices  of  raw  material  and  labor  have  in- 
creased greatly  in  the  last  four  years,  we  have  con- 
tinued selling  our  instruments  at  the  pre-war  prices, 
due  to  the  fact  that  we  had  a  large  stock  of 
material  on  hand.  That  material  is  now  almost 
exhausted  and  we  will  be  compelled  to  renew  our 
stock  at  an  increase  in  price,  but  for  a  limited  time 
you  can  still  get  the  benefit  of  the  present  low 
prices. 


Our  Super-Sensitive 
Detectagraph  Trans- 
mitter.    Price,  $7.00 
Complete 


Loud  talking 
telephone  ; 


operation  of  his  wireless 
apparatus  to  his  friends. 

The  super  -  sensitive 
DETECTAGRAPH- 
TRANSMITTER  here- 
with shown  is  two  and 
three-eighths  inches  in  di- 
ameter, five-eighths  of  an 
inch  thick  and  weighs  less 
than  three  ounces.  It  is 
the  most  sensitive  sound 
detecting  device  ever 
brought  before  the  public. 

The  manner  in  which 
the  amplifying  process  is 
attained  is  by  attaching  with  tape  the  DETECT A- 
GRAPH-TRANSMITTER  to  the  regular  wire- 
less receiver  as  indicated  in  the  diagram. 

Other  Uses 

Not  only  is  this  instrument  applica- 
ble for  amplifying  radio  signals,  but 
it  can  be  used  with  equal  satisfaction 
for  magnifying  other  sounds.  Phono- 
graph music  can  be  transmitted  from 
one  place  to  another  by  means  of  this 
instrument,  and  those  who  are  afflicted 
with  deafness  will  find  enormous 
benefit  by  using  this  transmitter. 


Our  Special  No.  25 
Loud  Talking  Receiver 
Price,    $4.50  Complete 


Detector 


Our  Sens/t/ve  woo  Onm 
Rod/o  Te/ephone  Receiver 


It  is  the 
greatest  de- 
vice for 
building  your 
own  loud 
talking  tele- 
phone, detec- 
tagraph  and 
other  devices. 
Can  be  used 
for  any  pur- 
pose where  a 
sensitive  de- 
tecting i  n  - 
strument  is 
required. 


DETECTAGRAPHS 


Adjusted 
Model  "B"  Horn,  with  No. 
20  high  grade  loud  Talking 
Receiver.     Cord   Plugs  and 
Desk  Stand  Base. 
Price,  $12.00  Complete 
Adjusted 
Model  "C" 
Horn,  with 
N  o  .   20  high 
grade  Loud 
Talking  Wall 
Receiver. 
Price, 

$12.22 

Complete 


FOR  THE  EXPERIMENTER 


FOR  DETECTIVES 


FOR  THE  DEAF 


DETECTAGRAPH 

This  detecting  instrument  of  marvelous  sen- 
sitivity can  be  used  for  detecting  secret  con- 
versations. Outfit  consists  of  Sensitive 
Transmitter,  25-ft.  Black  Cord,  <t»  -o  £  oo 
Receiver,  Headband,  Case  and  <h  J,  Q  J— 
Battery.  Complete 

DETECTAGRAPH  JUNIOR  DEAF-PHONE 

The  outfit  consists  of  a  Super-Sensitive 
Transmitter,  with  a  cord  connector;  Super- 
Sensitive  Ear  Piece  with  small  black  cord; 
Black  Single  Headband ;  Black  Case  and  two 
small  Batteries.  Transmitter  2^  inches  in 
mr-i:er,  5/,  00 

Complete 


and  weighs  less  than  three 
ounces. 


Detectagraph  Rheostat, 
especially  made  for  am- 
plifying circuits. 


Complete 


Super  Sensitive  No.  40 
Receivers  to  be  used  In 
connection  with  Detect- 
agraph Transmitters. 

50 


$2.22 

Order   direct  from  ad.    Or  write  for 
free  descriptive  circular.     For  your 
convenience  use  the  coupon. 


G.  BOISSONNAULT  COMPANY 

26  CORTLANDT  ST.  NEW  YORK  CITY 

Makers  of  Super-Sensitive  Microphone  Devices 


A 

W  Boissonnault 
A       Co.,  26  Cortlandt 
JF       St.,  N.  Y.  c. 

✓✓7        As    per    your    ad  in 
Electrical  Experimenter, 
please  send  me  free  cir- 
culars and   full  particulars 
f      about  your  Detectagraph  De- 
^  vices. 

^  NAME   

Jt  ADDRESS   

f  CITY   

STATE   


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Mechanical 

Engineering 


Learn  at  Home! 

Employers  everywhere  are  looking  for  men 
with  mechanical  ability.  Splendid  salaries 
and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  men  and 
women  just  the  training  they  need  for 
success  in  mechanical  engineering  and  more 
than  200  other  subjects.  Hundreds  of  thou- 
sands have  stepped  into  good  positions 
through  I.  C.  S.  help,  but  never  were  oppor- 
tunities so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work 
you  like  best  in  the  coupon  below,  then  mark 
and  mail  it  today.  This  doesn't  obligate  you 
in  the  least  and  it  will  bring  you  information 
that  will  start  you  on  a  successful  career.  This 
is  your  chance.  Don't  let  it  slip  by.  Mark  and 
mail  this  coupon  now. 

—  —  —  ■— T«»R  OUT  Hlltl       —  —m 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6210,  SCR  ANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  before  which  I  mark  X. 

2  ELECTRICAL  ENGlNEEIt 
Electrician 
Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 


Electric  Machine  Designer 
Telegraph  Expert 
Practical  Telephony 
ME0IIANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOKEM'N  OKENU'R 
ARCHITECT 
Architectural  Ural  I  .man 
I'M  11  HI  Ml  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


□  CHEMICAL  ENGINEER 

□  SALESMANSHIP 
f  ADVERTISING  MAN 
Q  Window  Trimmer 
L  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BUSINESS  MANAGEMENT 
Q  Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typist 

□  Cert.  Pub.  Accountant 
r  Traffic  Management 
L  Commercial  Law 

□  GOOD  ENGLISH 

□  STATIONARY  ENGINEER 

□  CIVIL  SERVICE 

r  Railway  Mail  Clerk 

□  Textile  Oterseer  or  Sapt. 

□  AGRICULTURE  |H  Spanlsb 

□  PoiiltrvKalslng  ■□  French 

□  Automobiles       ■□  lullaa 


Present 
Occupation. 


Street 
and  No. 


r-25-19 


Clty. 


-State. 


$20 

TCMflQ  QAM  1ft  Ukulele»  Hawaiian  Guitar.  Violin, 
I  WlUn  DM  II J  U  Mandolin,  Guitar,  Cornet  or  Banjo 

Wonderful  new  system  of  teaching  note  music  by  mafl.  To  first 
Qnpils  In  each  locality,  we  give  a  520  superb  Violin,  Mandolin, 

Ukulele,  Guitar,  HawaiLn  Guitar,  Cornet,  Tenor  Banjo  or  Banjo  abso- 
lutely free.  Very  small  charge  for  lessons  only.  We  (jnararitert  suc- 
cess or  no  charge.  Complete  outfit  free.  Write  now.  No  obligation. 

SUNGERLAND  SCHOOL  OF  MUSIC,  Inc.  Dept.  41  -  CHICAGO,  ILL. 


The  ROGERS 
Violet     Ray,     High     Frequency  Generator 

Does  not  burn  out.  No  sparking — therefore  all 
shocks  are  eliminated.  An  ideal  outfit,  fully 
guaranteed  as  to   material  and  workmanship. 

PRICE  COMPLETE  Oft 
With  One  Surface  Applicator  «P«&«J.VV» 

Send  for  free  descriptive  Booklet 
The    Rogers    Electric    Laboratories  Co. 
Dept.  B,  2056  E.  4th  St.,  Cleveland,  Ohio 


By  Emerson.  Easterling 

(Continued  from  page  799) 


like  this,"  continued  Jazz.  "The  contact  on 
the  distributor  touches  for  an  instant  as  the 
movable  one  passes  over  the  stationary  one. 
This  makes  a  closed  circuit.  As  the  circuit 
is  broken  by  the  parting  of  the  contacts  the 
same  thing  happens  that  does  when  the  vi- 
brator arm  flops  up  against  the  core — 
really,  it  don't  touch  the  core.  That  would 
cause  it  to  stick.  A  sort  of  anvil  stops  it 
just  before  it  gets  there. 

"Some  time  back  some  bird  stumbled 
onto  the  idea:  that  if  generators  could  fur- 
nish juice  for  other  purposes,  why  not  stick 
one  on  the  bus  to  squirt  juice  into  the 
plugs?  Since  then  we  have  had  generators, 
generators,  and  some  more  generators, 
good,  bad,  and  otherwise.  In  the  Ford, 
Henry  incorporates  in  the  fly-wheel  an  A.  C. 
revolving  field  generator.  He  must  have 
run  short  of  junk  when  he  came  to  this 
part  of  his  endeavors. 

"In  the  old — I  don't  think  it  is  the  same 
in  the  newer  types — Overland  the  self- 
starter,  generator,  and  fly-wheel  is  one  and 
the  same. 

"It  was  sure  some  ease  on  the  autoist 
when  the  self-commencer  came  around.  It 
led  to  other  fine  features,  too.  For  one 
thing  the  electric  lights  have  crowded  the 
old  carbide  type  off  the  boards. 

"To-day  we  have  our  gas  go-cart  all 
rigged  up  with  an  electric  self-starter  that 
is  operated  from  a  storage  battery.  The 
battery  is  recharged  in  turn  by  the  gen- 
erator— sometimes  the  motor-generator, 
single  unit ;  sometimes  the  two  unit,  one 
generator  to  charge  the  battery,  and  a 
motor  to  start  the  engine.  Then,  the  lights, 
horn,  cigar  lighter,  trouble  lamp,  spot  light, 
and  what  else  the  general  public  care  to 
stick  on  the  layout,  are  run  from  the  bat- 
tery— and  from  the  motor  when  it  is  run- 
ning." 

"What  is  this  high  frequency  spark  stuff 
I  heard  about?"  spoke  up  Bender. 

"It  is  some  of  James  E.  Seeley's  and 
Lodge  Brothers'  ravings.  It  is  just  the  em- 
ploying of  high  frequency  currents,  like 
Nick  Tesla  has  fingered  around  with,  for 
the  spark.  The  advantage  is  that  the  spark 
energy  increases  with  the  gas  pressure — 
opposite  from  that  of  the  other  type — and 
carbon  does  not  bother  the  ignition,  as  the 
spark  is  of  short  duration  and  the  flash  is 
not  choked  up  by  carbon. 

"But  getting  back  to  magnetos — they  are 
alternating  current  generators  for  the  igni- 
tion. There  are  two  kinds,  low  and  high 
tension.  The  low  tension  is  virtually  an 
alternating  current  dynamo,  and  the  high 
tension  is  a  dynamo  and  step-up  in  one. 
The  Bosch  is  one  of  the  best — and  it  is  not 
bosh  either." 

At  that  point  the  engine  began  to  purr — 
like  an  angry  sewing  machine.  Conversa- 
tion somewhat  dies  away — especially  on  the 
part  of  the  chauffeur.  But  Stokes  had  gas 
engines  on  the  brain : 

"You  know  the  stationary  engines  that 
spat  and  spit  and  then  hit  once  in  a  while? 
It  is  an  automatic  spark  affair  that  is  op- 
erated by  the  governor  that  causes  that. 
When  the  engine  attains  a  certain  speed  the 
governor  cut-out  stops  the  ignition.  If  it 
wasn't  for  that  the  thing  would  do  the  Bol- 
shevik  " 

"And  don't  forget  the  electrically  gear 
shifted  and  braked  cars,"  interrupted  Ben- 
der, "The  kind  where  an  electro-magnet 
jerks  'er  from  high  to  me'jum,  an'  so  fort' 
— an'  th'  electro-magnetical  tire  burners — " 


"The  Livest  Catalog  in  America" 


Our  big,  new  electrical  cyclopedia 
No.  21  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire- 
less and  electrical  catalog  in  i 
print  today.   180  Big  Pages, 
500  illustrations.  300  ' 
struments   and  appara- 
tus, etc.  Big  "Treatise 
on   Wireless  Teleg- 
raphy."  20  FREE 
coupons  for  our  .^g 
1  6  0  -  p  a  g  e 
FREE  • 
Wireless 


Course 
in  20  les- 
sons. FREE 
C  y  c  1  o  p  e- 
N  o  .      2  1 
measures  7x5%". 
f       Weight  %  lb.  Beau- 
tiful stiff  covers. 

Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  21  as  described. 


rw  r  ELECTRO  IMPORTING  COMPANY 
V         231  Fulton  St.,   New  York  City 


expensive  machines. 


A  STEFFEY  MOTOR 

on  your  wheel  will  con- 
vert it  into  a  practical  and 
successful  high  grade 
motorcycle    that  will 

cost  you  less  to  operate  than  the  more 
Write  at  once  and  secure  lowest  fac- 
tory prices.   Excellent  opportunity  for  agents.   Send  stamp. 

STEFFEY  MFG.  CO.,  Dept.  L  5025  Brown  St.,  Phila.  Pa. 

Fun,  Magic  and  Mystery ! 

56  Feats  in  Magic,  250  New  Jokes,  21  Puzzles,  1 
Fortune  Telling  Tablet,  52  Money-Making  Secrets, 
15  Card  Tricks,  71  Toasts,  58  Verses  in  Comic 
Poetry,  10  Funny  Readings,  41  Epitaphs,  and  11 
Parlor  Pastimes.  You  get  all  the  above-mentioned 
and  our  big  illustrated  Catalog  of  125  Magic  Tricks 
for  only  10  cents.    Write  today. 

MYSTIC  MFG.  CO., 
909  Springwells  Ave.,  Detroit,  Mich. 


NATIONAL 

—--TRADE 

mmm 

DENTAL 
SCHOOL 

506  S.  Wabash  Ave.,  Chicago.  III. 
LEARN  MECHANICAL  DENTISTRY— DEMAND  UNLIMITED 

A  paying  professional  trade:  You  will  bo  a  trained  dental 
mechanic  and  receive  our  diploma  when  competent.  Stu- 
dents given  advantage  of  thoroughly  up  to  date  laboratory, 
and  services  of  graduate  Dental  Surgeons  on  practical  cases. 
No  effort  spared  to  place  graduates  advantageously.  No  age 
ll"ilt.  Day  or  Evening.  Individual  instruction.  No  educa- 
Itional  requirements.  No  book  or  home  study.  Easy  term*. 
Highest  references.  Especially  attractive  proposition  to  thoee 
who  write  at  once  for  catalog  H. 


Electricians  I 


Get  UD-to-date  In  HgusbWItb* 
INO I  Save  Time.  Monet, 
a  and  Material  by  using 
-  .8  Genuine  Blue  print 
Drawings,  containing  all  the 
latest  diagrams  and  connections  known  In  house  wiring— every  diagram 
and  connection  up-to-the-minute  as  used  by  first  class  electricians 
for  wiring  B^lls,  Burglar  Alarms,  Lights.  Annunciators,  Firs 
Alarms  jnd  Electric  Gas  Lighting.  Theue  drawings  are  bound  in  the 
form  of  a  flexible  book  (9x12]  for  convenience  in  using  on  the  job. 
Send  for  them,  and  if  they  don't  make  you  more  efficient  asa  wireman 
and  save  you  many  times  their  cost  as  a  contractor,  return  them  and 
money  will  be  refunded— you  can't  afford  to  be  without  them.  On» 
DOLLAR  postpaid.    Send  for  circulars  on  other  sets  of  drawings. 

PATENT  SPECIALTY  COMPANY 
P.  O.  Box  No,  583  San  Francisco,  Cal. 


UMAKEM 


Airplane  Workchest,  containing  aircraft  work  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  $10.00. 
Other  DmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE.  Inc. 
No.  2  UmakeM  Building,  127  Fifth  Avenue.  New  York 


Perfected  Gasoline  Engines — 
%,  1  and  1%  h.  P.— for  Farm 
and  Shop  use.  Price,  $27.50 
and  up.  Also, 

WASHING  MACHINES 
We   ship  on   trial.     Send  for 
Booklet  and  Special  Offer. 
SIEVERKROPP  ENGINE  CO, 
1401— 19th  St..        Racine.  Wit. 


STARTER  For  FORD  CARS 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  Ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Your  $1.00 
back  if  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


FREE 
BOOK  ON 


AVIATION 

Learn  of  the  great  opportunities  In  this  view 
$1,000,000,000  indoetry.  Tnoaiande  of  men  needed. 
Learn  by  moil— free  book  tella  how.  Write  at  once. 
Nat  Aero  Inst.,  Dept. 7449   916  S.  Mich.  Ave.,  Chie 
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SKINDERVIKEN 

I  TRANSMITTER  BUTTON 


MOST  SENSITIVE  MICROPHONE 


YOU  can  easily  make  a  highly  sen- 
sitive detectophone  by  using  a 
Skinderviken  Transmitter  Button  to 
collect  the  sound  waves.   You  can  build  your  own  out 
fit  without  buying  expensive  equipment.   Think  of  the 
fun  you  would  have  with  such  an  instrument! 
It's  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and 
hear  the  conversation  being  held  all  over  the 
house.  You  can  connect  up  different  rooms  of  a 
hotel.  This  outfit  was  used  by  secret  service 
operatives  during  the  War.  It  is  being  used  on 
the  stage. 

So  much  for  its  com- 
mercial adaptations! 
You  can  procure  ap- 
paratus of  the  same 
type. 

One  of  the  main  advantages  of  the  Skin- 
derviken Transmitter  Button  lies  in  its 
ultra-sensitiveness.  You  can  place  it  in 
any  position  you  like.  It  is  the  greatest 
invention  in  micro-phones  and  has  won 
recommendations  from  men  of  high  stand- 
ing in  the  scientific  world.  It  is  being 
used  all  over  the  world.  You  can  mount 
it  most  anywhere.  Card  board  boxes, 
stove  pipes,  stiff  calendars  and  hundreds 
of  other  places  will  suggest  themselves  to 
you.  The  buttons  cannot  be  seen  by  any 
one  in  the  room  as  they  are  so  small  and 
light.  Only  a  small  brass  nut  is  exposed 
to  the  view. 

Full  directions  for  connecting  '«Jjjg£j? 
up  the  button  for  use  as  a  detecto- 
phone are  given  in  booklet  which 
is  sent  with  each  button. 

The  only  instruments  needed  to 
complete  a  detectophone  outfit,  in 

oisuht  Rtcmtn  puced      phomi       addition  to  a  Skinder- 

cc,g«bo,  <m* jks™>  v  j  k  e  n  Transmitter 

Button  are  a  receiver, 
battery,  and,  if  de- 
sired, an  induction 
coil. 


Bntcnr 


FOR  $1.00 


AMONG  electrical  experimenters  the 
J~\  button  has  created  a  sensation. 
It  is  not  uncommon  to  receive  unso- 
licited letters  like  these:  "I  received  transmitter  but- 
ton today  and  I  wish  to  inform  you  that  it  works  great 
and  is  the  best  I  have  ever  seen  or  heard  of  for  the 
price.  I  will  certainly  recommend  it  to  my  friends. 
I  wish  to  thank  you  for  your  good  service." 

"I  have  been  using  one  of  these  trans- 
mitter buttons,  and  it  has  proved  to  be  worth 
more  than  its  value  in  my  experimenting." 
"I  received  one  (Transmitter  Button)  some 
time  ago,  and  they 
are  just  O.  K.  for 
experimenting."  "I 
have  been  using  one 
of  these  transmitter 
buttons  for  experi- 


60«.0 


mental  work  and  it  certainly  lives  up  to 
all  you  say  for  it  and  then  some." 

Mr.  H.  Gernsback,  editor  of  this  maga- 
zine, who  is  the  dean  of  electrical  experi- 
menters, said :  "In  the  writer's  opinion,  ob- 
tained by  actual  elaborate  tests,  the  Skin- 
derviken Transmitter  Button  is  probably 
the  most  efficient  device  of  its  kind  on 
market  today,  due  to  its  simplicity  and 
other  outstanding  features.  Should  have 
a  great  future." 

The  same  circuit  connections  apply  to 
all  experiments,  regardless  of  how  the 
transmitter  button  is  mounted. 

The  Skinderviken  Transmitter 
Button  operates  on  one  or  two  dry 
cells.  It  often  happens  that  two 
cells  produce  too  much  current 
and  the  sounds  are  deafening.  We 
recommend  either  one  fresh  cell 
or  two  worn  out  cells. 
We  have  the  utmost  faith  in  this  transmitter  button.  We 
guarantee  satisfactory  S0HM  tumim 

service  or  we  will  refund  /""J0**? 
the  purchase  price.    Boys  ■TgCVCwsru 
— Young  and  old — send  JU  ■!  ■| 

J' Holes 


in  a  dollar  bill  RIGHT 
NOW!  You  can't  lose. 
If  you're  not  satisfied, 
you  receive  your  dollar 
back.    Isn't  that  fair? 


Cap  *mn  tniAB6tft 

"OH 


JOHNSON  SMITH  &  CO.,  Dept.  E-12,  3224  N.  Halsted  Street,  Chicago 


USE     THIS  COUPON 


Johnson  Smith  &  Co.,  Dept.  E.  12,  3224  N.  Halsted  St.,  Chicago,  111. 

Gentlemen: — Please  ship  at  once  to  address  below  Skinderviken  Transmitter  Buttons  for  which  I  enclose 

Name  

Address   City   State 


i 
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"Battery  Charging 
is  my 

Biggest  Money  Maker 

"Only  about  a  year  ago  I  was  a  small 
garage  owner,  working  hard  to  make  a 
bare  living  and  just  paying  expenses. 
Then  one  day  I  read  an  ad  about  HB 
Battery  Chargers,  and  sent  $15,  ordering 
my  charger  on  ten  days'  trial.  The  HB 
Company  let  me  have  easy  terms  on  the 
balance. 

"To  my  surprise,  the  first  month  I  took 
in  over  $100  on  battery  charging  work 
alone,  and  made  $80  PROFIT.  The 
second  month  was  even  better,  and  ever 
since  then  I  have  made  big  profits  every 
month.  Today  Battery  Charging  is  my 
biggest  money-maker.  It  pays  a  bigger 
per  cent  of  profit  than  any  other  line  in 
my  garage.  An  HB  Charger  takes  no 
extra  help,  and  runs  day  and  night  with- 
out any  attention.  My  battery  work  is 
always  satisfactory,  and  people  keep  coming 
to  me  for  battery  work,  and  soon  start  bring- 
ing all  their  other  business.  Without  that 
HB  Battery  Charger  I  never  could  be  making 
the  money  I  am  now.  It's  the  finest  invest- 
ment I  ever  made." 

You  too,  perhaps,  are  a  small  garage  owner, 
and  making  a  small  profit,  or  perhaps  you  are 
still  a  mechanic  and  working  for  some  one 
else,  kept  from  starting  out  for  yourself  be- 
cause you  lack  capital.  Don't  let  that  stop 
youl  The  HB  Company  helps  you  get  in 
business.  You  can  get  an  HB  Charger  for 
only  $15  cash  and  have  almost  a  year  in  which 
to  pay  the  balance  on  easy  terms.  The  profits 
alone  should  easily  pay  all  the  balance  and 
yield  a  big  surplus  besides.  If  you  are  already 
in  the  Battery  recharging  business  without  $250 
clear  profit  each  month  from  your  charging 
work,  it  will  pay  you  to  investigate  the  HB 
proposition. 

HB  Battery  Charging  is  the  BIG  OPPORTUNITY. 
With  an  HB  Charger  success  comes  almost  im- 
mediately. You  can  make  about  400%  profit  on 
each  battery  you  charge.  The  cost  is  only  10c  to 
15c  with  an  HB  Outfit,  and  your  customer  pays 
75c  to  $1.50  for  each  battery  charged.  Besides 
that  handsome  profit,  your  Battery  Charging  will 
help  you  build  a  big  business  in  every  line  of 
garage  work.  If  you  want  success,  money,  and  the 
comforts  of  life,  then  do  not  overlook  this  oppor- 
tunity. Get  into  the  game  and  push  the  lines  that 
pay  you  the  biggest  money.  Hundreds  of  garage 
men  are  making  big  money  with  the  HB  Charger  in 
towns  no  larger  than  yours.  YOU  can  do  as  well. 
Mark  on  the  coupon  below  the  HB  Battery  Charger 
vou  are  interested  in.  Fill  out  and  mail  the  coupon 
TODAY.  This  is  your  BIG  CHANCE.  Let  us 
help  you  start  your  own  money-making  business. 
Don't  wait  until  tomorrow  when  you  can  start  in- 
creasing your  income  today.  Deiay  pays  no  divi- 
dends.    Fill  out  and  mail  this  coupon  NOW. 


TEAR  OFF 


HERE 


HOBART  BROTHERS  CO.,  Box  128  E,  Troy,  Ohio 

Date  

Send  me  information  about  the  HB  Equipment  checked 
below,  and  tell  me  about  the  HB  Money-Back  Guarantee 
and  Free  Trial  Plan: 
[  1  HB  S-Batterv  Charger.       i  1  HB  16  "Battery  Charger. 

'        ,..„  [  ]  HB  Lighting  and  Charg- 

[  ]  HB  32-Battery  Charger.  ing  get 

[  ]  HB  Belted    Charger   (used    where  electrical  current 
is  not  available). 

Tour  name  

Address   

State   

You  benefit  by  r 


S-peeaMs  to  Y©^ 

By  H.  Gernsback 
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few  years  he  has  worked  more  in  the 
chemical  laboratory  than  in  any  of  the 
others,  which  are  located  in  different 
buildings  about  the  great  Edison  works. 

I  MEET  THE  GREAT  INVENTOR. 

Together  we  entered  the  laboratory,  the 
first  impression  being  mostly  green  fumes. 
A  half  dozen  of  Mr.  Edison's  assistants 
were  to  be  seen  busily  engaged  in  per- 
forming various  chemical  experiments  un- 
der the  direction  of  their  chief.  Mr.  Edi- 
son himself  was  nowhere  to  be  seen.  Ad- 
vancing to  the  rear  of  the  laboratory,  I 
finally  discovered  Mr.  Edison  sitting  at  a 
little  table  busily  engaged  in  writing  notes 
upon  a  yellow  pad,  using  a  small  pencil. 
1  o  the  right  of  _  Mr.  Edison  on  the  table 
was  a  big  chemical  dish  containing  some 
green  solution,  presumably  copper  nitrate. 
The  table,  which  was  rather  small,  meas- 
ured perhaps  four  feet  in  length  by  three 
feet  in  width.  Mr.  Edison  was  seated  on 
a  simple  wooden  chair.  Altho  the  inventor 
is  73  years  old  at  the  present  time,  I  was 
surprised  at  his  vigorousness  and  apparent 
strength.  The  first  impression  at  close 
quarters  is  a  kindly  face  of  ruddy  complex- 
ion, from  which  peer  two  light  blue-gray 
eyes  of  unusual  intelligence.  There  is  an 
enormous  broad  forehead,  over  which  falls 
some  silver  white  hair,  giving  the  charac- 
teristic Edison  curl.  The  jaw  as  well  as 
the  ears  are  well  formed,  both  denoting 
character  and  a  strong  will.  Like  all  great 
men,  Edison  has  a  big  and  massive  nose, 
which  denotes  the  thinker  and  philosopher. 
The  lips  are  rather  thin,  around  which  a 
smile  is  constantly  hovering. 

Mr.  Edison  rose  and  we  shook  hands. 
I  was  startled  somewhat,  for  I  expected 
a  large,  hard  hand.  On  the"  contrary  it 
was  as  small  and  soft  as  a  woman's  hand, 
and  white  except  for  green  stains  upon  it 
caused  by  chemicals.  There  is'  perhaps  no 
more  famous  right  hand  in  the  world  than 
Edison's.  //  the  world  were  called  upon 
to  make  an  inventory  of  what  Mr.  Edison's 
hands  have  actually  wrought  in  enriching 
this  planet,  there  would  not  be  gold  enough 
to  pay  hink  This  is  not  a  mere  figure  of 
speech  or  written  in  order  to  make  this 
review  grandiloquent.  It  is  the  unvar- 
nished truth,  as  anyone  with  a  clear  mind 
and  a  pencil  can  easily  figure  out  to  his 
satisfaction.  There  certainly  has  never 
been  one  man  since  the  dawn  of  history 
who  has  contributed  so  much  to  the  world's 
progress  as  has  Mr.  Edison.  While  of 
course  the  mind  is  supreme,  Mr.  Edison's 
hands  are  the  tools  that  achieved  his  suc- 
cess, and  that  is  why  I  place  so  much  stress 
upon  this  phase. 

Mr.  Edison  spoke  and  welcomed  me — a 
curiously  high-pitched  voice,  unusual  for 
one  who  has  never  heard  it,  but  character- 
istic of  the  famous  man. 

MR.  EDISON  ANSWERS  SOME  IMPORTANT 
QUESTIONS. 

Mr.  Edison  in  late  years  has  become 
hard  of  hearing,  and  it  is  necessary  to 
speak  quite  loud  in  order  that  he  may  un- 
derstand you.  There  being  no  second 
chair  around,  and  Mr.  Edison  having 
seated  himself  again,  I  leaned  against  the 
laboratory  table,  being  careful  not  to  sit 
in  the  chemical  dish,  and  taking  other 
precautions  not  to  disturb  anything.  After 
a  few  pleasant  remarks  on  both  sides,  I 
immediately  launched  into  the  object  of 
my  visit,  namely,  to  put  up  to  Mr.  Edison 
certain  questions  which  had  been  in  my 
mind,  and  which  I  knew  would  be  of  great 
interest  to  our  rising  generation  and  the 
world  at  large.  I  said  to  Mr.  Edison : 
(Continued  on  page  804) 
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The  success  o  f 
your  life  depends 
on  your 

Health  and 

Strength 

In  a  short  time 
you  can 

Double 
Your 
Strength 

and  improve  your 
HEALTH 


Backbone 


with  the 

Automatic 
Exercber 

(The  only  one  of 
its  kind.) 
If  you  are  bat 
tling  with  fune' 
tional  weakness 
in  any  form — if 
you  want  to  ac- 
quire 

More  Resisting  Power  and  Vim  than  you 

ever  had.  Send  for  my  booklet  Life's  Backbone,  which 
gives  full  description  of  the  automatic  exerciser — how  it 
works,  and  what  it  will  do  for  you.    Send  for  it  now. 

Suite  308 
1951  Broadway,  N.Y 


PROF.  ADRIAN  P.  SCHMIDT 


SLIGHTLY  USED 
STANDARD  MAKE 


TIRES 


Size  N 

■wTube  Price 

30x3  . 

$1.85. 

i  4.50 

30x3  y2. 

2.00. 

5  00 

31x3%.. 

5.50 

32x3V4. 

2.25-. 

6.00 

31x4  .. 

2.75. 

6.50 

32x4    . . 

2  40. 

7.50 

34x4    . . 

2.70. 

8.50 

34x4%.. 

2.85. 

10.00 

Size  New  Tube  Price 
35x4Va..$3.00..$10.25 
36x4%..  3.50..  10.50 
3.75..  11.00 
..  11.59 
4.00..  12.00 


35x5 
36x5 
37x5 


Special — Brand  New 

32x3%,   Cord.. $12.25 

Order  now.    Shipment  made  the  same  day. 
$1  deposit  required  with  each  tire  order, 
balance   0.   O.   D.,  subject  to  your  examination. 
Specify  whether  you  desire  to  have  clincher  or 
straigiit  side  tire. 

Special  cash  discount  of  5  per  cent  if  full  amount 

accompanies  order. 

CENTRAL  TIRE  &  VULCANIZING  CO., 

2309  S.  STATE  ST.,      Dept.  E.  E.  CHICAGO 


Send  Your  Name  and  We'll 
Send  Yon  a  Lachnite 

DON'T  send  a  penny.  J  net  send  your  name  and  say:  "Send  ma 
a  Lachnite  mounted  in  a  solid  nold  ring  on  10  days'  free 
trial."  We  will  send  it  prepaid  right  to  your  home.  When  It 
comes  merely  deposit  $4.75  with  the  postman  and  then  wear  the 
ring  for  10  full  days.  II  you,  or  if  any  of  your  friends  can  tell 
It  from  a  diamond,  send  it  back.  But  if  you  decide  to  buy  ft 
—send  ua  J2. 60  a  month  until  $  la. 76  haa  been  paid. 
Y17**ii-A  Tnilav  Send  your  name  now.  Tell  as  which  of  the 
VTnie  AUUlay  solid  gold  rinsa  Illustrated  above  you  wish 
(ladies'  or  men's).  Be  sure  to  send  finger  size. 
Harold Lachman Co..  12  N.  Michigan  A v . Dept.  T7449  Chicago 


Prof. 
Henry 
Dickson, 
Principal 


The  secret  of  busi- 
ness and  social  suc- 
cess is  the  ability 
to  remember.   I  can 
make  your  mind  an  infallible 
classified  index  from  which  you  can 
instantly  select  thoughts,  facts, 
figures,  names,  faces.  Enables  you 
to  concentrate,    develop  self-control, 
overcome   bashfulness,   think  on  your 
feet,  address  an  audience.  Easy.  Simple. 
The   result  of  20  yeara'  experience  de- 
veloping' memories  of  thousands. 

Wri'loTArtan  for  free  booklet  "How  to 
Hie  lOday  Remember"   and  Copy- 


Dickson  School  of  Memory,  101  Hearst  BIdg.,  Chicago,  III 


What 
15  Cents 

Will  bring  want  to  keepi 


The  little  matter  of  15  cts.  in  stamps  or  coin  will 
bring:  you  the  Pathfinder  13  weeks  on  trial. .The 
Pathfinder  is  an  illustrated  weekly,  published  at  the 
Nation's  center,  for  the  Nation;  a  paper  that  prints 
all  the  news  of  the  world  and  tells  the  truth 
and  only  the  truth;  now  in  its  27th  year- 
This  paper  fills  the  bill  without  emptying- 
the  purse;  it  costs  but  $1  a  year.    If  you 


Washington  has  become 
the  World's  Capital  and 
reading  the  Pathfinder  is 
like  sitting,  in  the  inner 
council  with  those  who 
mold  the  world's  destiny. 


on  what  is  going"  oi 
»  K  in  the  world,  at  the  least 

■jf  tffcH  B  expense  of  time  or  money, 
B  m  mm  B  tn's  is  your  means.  It 
■  %a^*W  you  want  a  paper  in  your 

Frnm  tho  home  which  is  sin- 

riUIII  LUC  cere,  reliable,  enter- 

f     taining,  wholesome,  the  Pathfinder  is  yours. 
If  you  would  appreciate  a  paper  which  puts 
everything  clearly,  briefly — here  it  is.  Send 
15c  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  15c  does  not  repay 
us,  but  we  are  glad  to  invest  in  new  friends. 

THE  PATHFINDER,  Box  576 .  Washington,  D.  C. 


Nations 
Capital 


Hi 


Wrestling  Book  FREE 

Be  an  expert  wrestler.  Learn  at  borne  by  mail 
Wonderful  lessons  prepared  byworld's  champions 
Farmer  Burns  and  Frank  Gotch.  Free  book 
tells  yon  how.  Secret  holds,  blocks  and  tricks  re. 
yealed.  Don  t  delay^  Be  strong,  healthy.  Handle 
big  men  with  ease.  Write  for  free  book. State  aire 
Farmer  Burns,  ^49  RamereBldg.,  Omaha.  Sen'. 
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Learn  Wireless  At  Home 

The  Demand  for  Wireless  Operators  Far  Exceeds  the  Supply 

The  U.  S.  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — quickly,  easily 
and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has  been  pre- 
pared by  Radio  Experts.  Experts  able  to  impart  their  practical  and  technical  knowledge  to  YOU  in  an 
easy  to  understand  way.  The  graded  lessons  mailed  you  will  prove  so  fascinating  that  you  will  be  eager 
for  the  next  one.  The  instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code  as  it  was  to  learn 
to  talk.    All  you  will  have  to  do,  is  to  listen. 

BIG  SALARIES 

Wireless  operators  receive  excellent  salaries  ranging  from  $125  to  $200  a  month  and  it  is  only  a  stepping 
stone  to  better  positions.  There  is  practically  no  limit  to  your  earning  power.  Men  who  but  yesterday 
were  Wireless  Operators  are  now  holding  positions  as  Radio  Engineers,  Radio  Inspectors,  Radio  Salesmen 
at  salaries  up  to  $5000  a  year. 

Travel  The  World  Over 

A  Wireless  Operator  can  visit  all  parts  of  the  world  and  receive  fine  pay  and  maintenance  at  the  same 
time.  Do  you  prefer  a  steady  position  without  travel  ?  There  are  many  opportunities  at  the  numerous 
land  stations  or  with  the  Commercial  Wireless  or  with  the  Steamship  Companies. 

FREE  Instruments  and  Text  Books 

We  furnish  free  to  all  students,  during  the  course,  the  wonderful  receiving  and  sending  set  exactly  as 
produced  in  the  illustration.    This  set  is  not  loaned  but  given  to  all  students  completing  the  Course. 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course 


The  Transmitter  shown  is  the  celebrated  Omnigraph  used  by  several  Departments  of  the  U.  S.  Government 
and  by  the  leading  Universities,  Colleges,  Technical  and  Telegraph  Schools  throughout  the  U.  S.  and 
Canada.  Start  the  Omnigraph,  place  the  phone  to  your  ear  and  this  remarkable  invention  will  send  you 
Wireless  Messages,  the  same  as  though  you  were  receiving  them,  through  the  air,  from  a  Wireless  Station 
hundreds  of  miles  away. 

When  you  apply  for  your  license,  the  U.  S.  Government  will  test  you  with  the  Omnigraph — the  same 
model  Omnigraph  as  we  furnish  to  our  students.    Ask  any  U.  S.  Radio  Inspector  to  verify  this. 


FREE  Post -Graduate  Course 

A  one  month's  Post-Graduate  Course,  if  you  so  desire,  at  one 
of  the  largest  Wireless  Schools  in  N.  Y.  City.  New  York — the 
Wonder  City — the  largest  port  in  the  World  and  the  Head- 
quarters of  every  leading  Wireless  and  Steamship  Company. 

Easy  Payments 

A  small  payment  down  will  enroll  you.  We  will  make  the  payments  so 
easy  that  anyone  ambitious  to  enter  the  fastest  growing  profession — 
Wireless — may  do  so. 

Send  For  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  booklet  "How  to  become 
an  Expert  Wireless  Operator" — it  is  free.  Mail  the  coupon  below,  or 
postal  or  letter — but  do  it  to-day. 


r 


U.  S.  WIRELESS  INSTITUTE 
Dept.  51,  258  Broadway,  New  York  City. 

Send  me  free  of  charge,  your  booklet  "How  to  become 
an  Expert  Wireless  Operator,"  containing  full  particu- 
lars of  your  Course  including  your  Free  Instrument 
offer. 

Name   

Address   

City  or  Town  State  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Battery®  Charging 
Pays  big  Profits 


YOU  CAN  MAKE  $100  to  $350 
EXTRA  PROFIT  EVERY  MONTH 

You  can  have  from  $100  to  $350  profit 
monthly  from  charging  batteries,  in  connec- 
tion with  your  present  business,  by  estab- 
lishing a  battery  service  recharging  sta- 
tion. Users  of  HB  Charging  Equipment 
are  earning  big  profits  every  month  with 
almost  no  extra  effort. 

Practically  every  car  today  is  equipped 
with  storage  batteries,  which  require  re- 
charging outside  the  car  at  least  every 
two  months.  Ford  cars  are  now  being 
equipped  with  electrical  starters  and  stor- 
age batteries.  Now  is  the  time  to  get  into 
this  work.  Build  up  a  profitable  and  ever- 
growing business. 

You  can  readily  handle  a  battery  charg- 
ing business,  as  no  special  electrical  or 
mechanical  knowledge  is  required.  You 
can  get  an  HB  Charger  in  any  size  to  suit 
your  requirements,  insuring  maximum  prof- 
its for  you,  whether  the  outfit  is  large  or 
small. 

An  HB  Battery  Charger  for  Every  Size 
Business 

All  HB  Chargers  are  sturdy,  dependable 
and  absolutely  reliable.  Built  of  practical- 
ly wearproof  materials.  Nothing  to  burn 
out,  no  expensive  renewals  or  repairs. 
Plain,  honest,  profit-producing  service  24 
hours  a  day.  No  electrical  or  mechanical 
knowledge  required  to  install  or  operate. 
No  attention  except  occasional  oiling.  Uses 
power  from  your  lighting  lines.  Big,  quick, 
clean  profits,  easily  made. 

CHOOSE  THE  SI2E  YOU  NEED 

HB  500-Watt  Charger 

Be  charges  1  to  8  6- 
volt  batteries  or  their 
equivalent  at  a  time. 
Charger  is  27  in.  long, 
26  in.  high,  weighs  280 
lbs.  Furnished  com- 
plete with  clear,  black, 
electrical  slate  switch- 
board, with  mountings 
of  ammeter,  field  rheo- 
stat, voltage  lamp,  two 
controlling  switches.  A 
-  big  money-maker  for  a 
■  small  battery  business. 
$15  Cash,   Balance  on  easy  monthly  terms 

HB  lb- Battery  Charger 

Recharges  1  to  16  6-volt 
batteries  at  once  or  their 
equivalent  in  12  or  24-volt 
batteries.  Motor  1  KW 
capacity.  Operates  on  2  or 
3  phase  current  only.  Fur- 
nished complete  with  2  in- 
dependent charging  panels, 
each  with  a  capacity  of  8 
batteries.  A  splendid  ma- J 
chine  for  any  live,  energetic" 
garage  owner  wishing  to  get 
big  profits. 

Small  cash  payment 

Balance  on  easy  monthly  terms 
HB  32-Battery 
Charger 

Recharges  1  to  32  6- 
volt  batteries  or  equi- 
I  valent    at    a  time. 
I  Motor  2  KW  capacity. 
Operates  on  any  cur- 
rent.   Four  separate 
charging  Unes.  each 
capable    of  charging 
up  to  8  batteries.  Per- 
mits individual  atten- 
tion to  batteries  on 
charge.    Ideal  equip- 
ment for  big  garage 
or  battery  service  station     Will  make  as  high 
as  $250  to  S450  a  month  Clear  Profit. 
Small  cash  payment 
Balance  on  easy  monthly  terms 
Sold  on  Trial  Under  HB  Absolute  Money- 
Back  Guarantee 
All  HB  Equipment  is  sold  under  our  abso- 
lute guarantee  of  complete  satisfaction.  \ou 
run  no  risks.    If  not  satisfied  after  using  any 
HB  Equipment  10  days,  you  may  return  it 
and  receive  all  vou  pay  us.    The  HB'  monthly 
payment  plan  is  an  additional  guarantee. 
Select  the  Charger  You  Need.    Check  the 
Coupon  Below.    Do  it  Now! 
Mark  on  this  coupon  the  HB  Charger  you 
are  interested  in.    Tear  it  out  and  mail  ro- 
DAY     This  is  your  BIG  CHANCE.    Let  us 
help  you  start  vour  own  money -making  busi- 
ness    Be  the  first  in  your  town  to  have  an 
HB  Charger.    Don't  delay.    Act  now. 

TEAR  OFF  HERE  ------ 

HOBART  BROS.  CO..  Box  I27E.  TROY,  OHIO 

Send  nie  information  about  the  HB  equip- 
ment checked  below,  and  tell  me  about  the 
HB  Money-Back  Guarantee  and  Trial  plan: 

HB    8-Battery   HB  Belted 

Charger  Charger 
HB  I6-Battery  (TJsed    where  electric 

Charger  current    is   not  avail- 

 HB  32-Battery  able.) 

Charger  . 

Your  Name   

Address   v?>j  State  


By  H.  Gernsback 

(Continued  from  page  802) 


"Do  you  believe  that  the  young  man  who 
embarks  on  his  electrical  studies  today, 
has  the  same  chances  and  opportunities 
which  you  had  at  the  beginning  of  your 
career?" 

Mr.  Edison  was  very  emphatic  when  he 
replied :  "He  has  far  greater  opportuni- 
ties than  I  had — infinitely  more.  There  is 
absolutely  no  comparison  to  be  made,  for 
the  world  has  grown  larger,  and  therefore 
the  opportunities  have  multiplied." 

This  prompted  my  second  question :  "In 
what  branch  of  electricity,  in  your  opinion, 
can  the  young  man  of  today  accomplish 
most — where  is  he  most  desired?" 

Mr.  Edison  looked  squarely  at  me  and 
said :  "There  are  thousands  of  men  want- 
ed in  every  branch  of  electrical  engineering 
and  hundreds  of  new  branches  based  on 
new  discoveries  are  being  created  continu- 
ously. The  field  is  being  enlarged  every 
day  and  keeps  growing.  It  would  be  diffi- 
cult to  pick  out  any  one  branch,  since  all 
are  still  in  their  infancy,  and  all  have  won- 
derful futures." 

My  next  question  was :  "What  training 
should  the  young  man  undergo?  Should 
he  acquire  practical  experience  first  in  the 
shop  or  laboratory;  or  should  he  take  a 
correspondence  course  or  go  to  college ; 
or  all  two  or  three?" 

After  a  few  seconds  reflection,  Mr.  Edi- 
son replied :  "I  think  one  of  the  corre- 
spondence schools  at  Scranton,  Pa.,  is  the 
more  available  for  most  young  men.  After 
passing  an  examination,  I  think  he  should 
specialize  in  one  branch  and  study  it  real 
hard.  Then  he  should  get  busy  and  get 
a  position.  Any  boy  can  be  a  success,  pro- 
viding he  is  willing  to  pay  the  price,  which 
is  continuous  hard  work.  The  trouble 
with  a  large  number  of  young  men  today 
who  are  given  positions  is  that  they  refuse 
to  pay  the  price,  and  thus  become  a  drag 
on  the  industry.  Our  young  men  today  do 
not  wish  to  work  as  much  and  as  hard  as 
they  did  when  I  was  a  boy.  They  want 
shorter  hours  and  more  pay,  and  too  many 
amusements,  the  same  as  all  workmen  do ; 
but  I  think  this  condition  will  be  rectified 
when  people  come  to  their  senses.  It  cer- 
tainly cannot  last." 

"BE  SURE  YOUR  IDEA  WORKS,  BEFORE  PAT- 
ENTING IT,"  SAYS  MR.  EDISON. 

"Mr.  Edison,  what  constructive  advice 
can  you  give  to  our  young  and  rising  in- 
ventors? Is  it  worth  while  to  patent  every 
idea,  or  only  certain  ideas?  How  can  the 
young  inventor  differentiate  between  good 
ones  and  bad?" 

After  a  few  seconds  of  meditation  Mr. 
Edison  answered :  "I  suggest  that  if  the 
young  inventor  has  an  idea  he  had  better 
reduce  it  to  actual  practise  and  be  sure 
that  it  works  before  applying  for  a  patent. 
Ideas  are  easy,  but  working  them  into  com- 
mercial shape  is  generally  a  long,  tedious 
and  expensive  job.  After  successful  op- 
eration and  the  results  warrant  it,  a  search 
of  the  United  States  Patent  Office  should 
be  made  to  learn  if  it  has  not  been  pre- 
viously invented  or  patented  by  others. 
Here  is  where  the  young  inventor  will  have 
his  greatest  disappointment.  He  will  find 
many  a  time  and,  as  a  matter  of  fact,  in  a 
majority  of  cases,  that  the  idea  has  been 
patented  already  in  one  form  or  another. 
But  disappointments  show  the  salt  of  the 
inventor.  Only  by  such  disappointments 
can  he  triumph  finally." 

This  brought  about  my  next  question : 
"You  have  patented  over  one  thousand  in- 
ventions, Mr.  Edison.  How  many  of  these 
have  been  actually  worked?" 

(Continued  on  page  806) 
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BIG  MONEY  SAVINGS  FOR  YOU 

Used  and  rebu  it  t  motorcycles,  eing-le  and  twin*, 
126  to  $ioo.    Used  bicycles.  $5.00:  tan- 
dems, $10.  AH  machines  gnarunteed 
in  good  working  order.   Mew  tri- 
cycles and  motorcycles  at  F«c 


,  mobile  tires  too.  $3.00.  Complete 
,     lmc  of  parts  and  supplies, 
emnger  Cycle  Co. ,  Rochest«r,N.Y. 


Learn  Autos  and  Tractors 


Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
good.    Catalog  Free. 


:ieveland  Automobile  School,  1807 E.24thSl, Cleveland*), 


SPECIAL  K0N-VFR-TER  SLIDE  RULE 

The  Hamilton  EON  -  VER  -  TER 
elide  rale  has  over  8000  graduations 
end  over  1800  characters  on  it,  will 
handle  anything'  in  Arithmetic,  Alge- 
bra, Geometry  or  Trig.  Thia slide  rule 
Is  In  use  in  all  parts  of  the  world  and  la 
much  simpler  to  operate  than  others  of 
similar  lines.  Does  not  require  a  wiz- 
ard to  use  It. 

Eventually  yon  will  get  thia  rule, 
set  it  now  and  aave  the  extra  bother 
and  expense.  Utility  rules  $1.00. 
Special  De  Luxe,  white  Ivory  celluloid 
$2.60,  Instructions  free.  Leatherette 
case  60c  extra. 

J.  C.   HAMILTON  *  CO.. 
Dept.  B  7  Water  St. ,  Boston,  U.3.P  , 


FLU 


HEAD/V/\NEU- 
A™E.S(iK)^L- 


G I A 


WOMEN'S  ACMES 
ASK   FOR   A-K  "TABLETS 


ALL  THE  PARTS  AND  PLANS 

Of  Plain  Model.  76c-.  Model  A.  SI. 00.  B.  $1.60. 
Completed  Model.  A.  $1.50,  B.  {2.00. 
Made  like  a  SKEETER.  no  other  will  fly. 
No  other  can  FEAT'ER.  others  soon  die 
Made  in  a  JIFFY,  fly  It  in  the  Park* 
Made  very  NIFTY,  strong  as  Noah's  Ark| 
Prepaid— Don't  send  stamps. 

Newark,  N.  i. 


HERE  g£)  YS 

NIFTY  NOVELTY  &  TOY  CO. 


(2^ 


BE   AN  EXPERT 


wonderful,  new  device,  guides  your  band;  corrects 
your  writing  in  few  days.  Big  improvement  in  three 
hours.  No  failures.  Complete  outline  FREE, 
Write  C.  J,  Ozment,  Dept.  44      St.  Louis,  Mo» 


TAMMERER 


c 

^•ai^fc  Send  10  cents  for  my  remarkable 
«^>_gW  book-  "How  To  Stop  Stammering." 
^*^mW     Kill    the     fear    of  stammering. 

Be  education  the  key. 
The  Hatfield  Institute.    109  N.  Dearborn  St.,  Chicago.  III. 


£  A  BANKER 


w 

H     B   Prepare  by  mail  In  spare  time  for  thia  attractive  profes- 
H     ■    sion  in  which  there  are  great  opportunities  tor  both  men 
I  HL^r     and  women.      Send  at  once  for  free  book,    "How  to 
Become  a  Hanker,"  by  Edgar  G.  At. CORN,  President. 

American  School  of  Banking.  114"lcLene  Bldg., Columbus,  Q, 


EARN  MONEY 

Stamping  Names  on  Key  Tags.  $£A 

Either  sex.  Spare  time.  Some  make  il  V 
*oend  26c  for  Tae  with  your  name  on  an  d  ins  true  - 

tione.  Returned  if  required.  Exp.    Key   Tag    Co.,    CohoeS,   N.  Y. 

TYPEWRITERS 

SIO  AND  UP.  ALL  MAKES.  SAVE  S25  TO  $50  on 

rebulltat  the  factory  by  the  well-known"  Young  Process. " 
Sold  for  low  cash— installment  or  rented.  Kental  applies 
on  purchase  price.  Write  for  full  details  and  guarantee. 
Free  trial.      YOUNG  TYPEWRITER  CO.,  Oepl.825  Chicago 

ACCOUNTANCY 

Bea  Cost  Expert.Eam  S5.000  to  SI0.000  yearly 
C.PA"s  teach  you  thoroughly  In  a  few  months  byour 
New  Home  study  system-Low  Cost-FREE  ROOK 
International  Accountants  Society.  Oept  39  M  ?6Z6  S.Michigan  Ave.Chicajoj 

FY  XT  ¥  A  V  Engineering  College 
I  Kansas  City,  Missouri 
Only  School  of  the  Kind  in  the  West 
Electricity,  Steam,  Gas,  Armature  Winding, 
A.  C,  D.  C.  Auto.  Intensive  training,  courses, 
six  weeks,  three  and  five  months,  year  and  two 
year.  Day  and  night.  Enroll  any  time.  Write. 


BLANK  CARTRIDGE 
PISTOL  ONLY 


50c 


For  protection  and  sport,  every  man  and 
.  should  have  one.    Order  at  once.    Get  an 
American  flag  FREE.   Money  refunded  if  de- 
sired.   E.  L.  LEWIS  CO.,  1400  B'way.  N.Y.C. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


December,  1919 
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ine  Ksaoy  h_u„  Kevoiver    unviMP  diptiidc  mapuimc 

A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON  ITI  U  «  I  l«  l|   I    I  If  I  U  11  C   |f|  #%  (f  IB  I  N  ll 


Measures  but 
1  '\  Inches  long 


Takes  regular 
.22  calibre 
cartridge* 

The  new  Baby  Double  Action  Himm«rl»M  Revolver  fto3  br-r-n  procured  to  m«e% 

ltKll"w"ahtrw7tl"^hV''.t'il.'i.!.i..l  Luiur.-d  of  EHIcUncy  /nd 'p'r-ctle-bllllV.1* lt"» 
email  In  iiio,y>'i  U  ;<>«<  "•<  -.tiff  I  no  am)  ecru,  i  -iii.lt-  uu  (hu  moM  <i>.-nnivo  weapon* 
you  can  buy.  feivcry  luiiv  aboulj  huvo  o  revolver  nnJ  ahoiild  know  h..w  lo  one  It. 
nnd  there  la  t  ' 


Tho  llluatmtlon 
Been  and  uaod  to  be  I' 
ord  .2.1-cal  ll.ro  <ulioi 
cartridiren  from  1 


n  and  ladle 

.  ..-artrldnoe  ■ 

C  nhota  In  ono  lomlfn«,  " 


{  li. i 


ised  It 


tromely  rapid  nml  Filmolutt-ly  roll 
aeeondn.    Tho  ruvolvi-r  la  very  iv...  ..... 

fcurrel  of  cylinder,  ond  It  wclghaonly  4K 


obtainable.  onywhcr_.  _. 
in  bo  shipped  only  by  exprcea).  "\ 
o  operation  of  tho  charalnt  meeri 


Area 
trem 
HSDndii 
barrel  ol 

M  only  S6.90.  •ant  by  mall  poateild  to  any  eddreaa. 


The  P.  lea.  of  the  fl-l 


In  ai  man* 
,t«d  fluted) 


SHARPEN-M-ALL  SA%iFo&&oa 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 
Sharpens  the  Gillette  end  Durham  Duplex  both  edeea  at  one  .imo 
\*\l$Q  SHARPENS  THE  OEM  ItiNIOR.  EVER  READY.  KEEN-KUTTER,  UARR 
CROSS.  CLARK.  AVTOSTROP.  STAR  CRUSTEEL.  AND  ALE  OTHERS 

B,  ..In.  |K«  SHARPEN  M  ALL  STROPPER.  ™ 


Price,  $1.50  postpaid. 


SIMPLEX 
TYPEWRITER 
ONLY  $2.50 


Cheap  But  Good. 
So  Simple  a- Child 

Can  U-e  It. 
We  Guarantee  tho 
Writing. 

Tbouirh  eo  marvefoaare' 
thoroughly  practical  Typewriter.     We   p..-iinv.  ly 
"    *  any  Si  00 


WATCH  CAMERA 

Tha  moat  wonderful  and  In* 
Oanloua  Camera  mada 

It  1*  bat  little  larger  than  a 
watoh.  which  It  closely  re- 
aemblea.    Yoa  can  carry 
the  Expo  about  In  jour 


0n»  Cant  a  Picture 


The 


QUICK 

Endoraad  by  am. 

8rlstjnc  and  dov 
lopollf..  D>W< 

beata  ha*«  b«e 
Produce*  clear, 
market,  also  or  1 
Expe  Watch 
nrlm  10c 


a  and  profeaelonal 
ormmajiii  • 


tna*  enny  be  had  for  tho  nominal 
■am  of  2£*— One  cent  a  picture. 

Take*  plcturee  throujh  tho 
_     _b*ra  tha  Sapid  Flra  Lena  lo 
located.    Tho  photoa  UV8»7/6)  (nay 
be  aniarirad  to  any  aUo. 

^B(c*el  BLated: 
tha  world  over.  T"0™8^1*^^™^ 
"fif  and  tho^roneral  public.  Important 
Ich  Camara  by  enlerprialn*  rrportcro. 
or  oauloora  aqoal  to  aoj  camara  eo  (Do 


This  Pretty 

WITH  PAD 


RUBBER  STAMP 

AND  INK,  75c 


Here  Is  tha  Prettiest  rubber  -stamp  yoa  ever  aaw.  At  very 
.■Treat  cost  we  have  had  thia  design  specially  engraved  for  oar 
customers,  end  it  cannot-  be  obtained  except  through  us.  The 
design  is  ornamental,  with  floral  decorations,  with  a  beautiful 
dove  In  the  upper  part  conveying  its  message  of  love,  the  de- 
sired name  or  name  and  address  being  tastefully  displayed  In 
the  center.  With  this  robber  stamp  you  con  brand  your  letter 
paper,  envelopes,  postals  and  other  stationery,  and  the  elabo- 
rate and  unique  design  will  be  admired  by  all.  Placed  upon  the 
outside  of  envelopes,  packages  and  other  mail  matter.  It  en- 
sures their  return  to  the  sender  In  the  event  of  non-delivery  for 
any  reason.  It  looks  very  pretty  stamped  on  books,  music, 
photographs,  etc.  With  each  stamp  we  Include  a  self-Inking 
stamppad  and  a  bottle  of  ink  for  re-inking  the  pad,  and  the 
PWCETof  the i  COMPUTE  OUTFIT,  lo  box,  Is  ONLY 
75  CENTS,  POSTPAID* 


8onoekwon  ROPE  SPLICING 

USEFUL  KNOTS.  HITCHES,  SPLICES.  ETC. 

How  OIRerent  Knots  Art  Mtdt  ant)  What  They  Art  Used  For, 

Knott  to  Dm  and  Knot*  to  Avoid,  ' 
_  A  most  practical  handbook  giving  complete 'end  i 
Simple  direction  for  making  all  the  most  useful! 
knots,  bitches,  rlculcm,  apiices,  etc/.  Over  100  llluv  ' 
tratloas.  All  about  wlr*  rope  at  tad,  men  to.  Usblng.i 
blorts,  tickles,  etc.  87  HergTdlo  Knots  Illustrated,  fl 
Of  treat  rsiue  to  mechanics,  rlggttfi.  saaagMi  baited 
Pico.    Price  20o  iv  oil* 


Usea  Standard  Filma  same  as  the  larger  machines.  Very  easily  managed, 
bunply  turn  the  handle.  Good  Variety  of  Filma  always  obtainable 

PRICE  CTW  $3.00  ^fStil^T 

Extra  films,  ISo  each  postpaid 

THT3  IS  A  GENUINE  MOVING  PICTURE  MACHINE" 
and  tho  motion  pictures  are  clear,  sharp  and  distinct 
The  Moving  Picture  Machine  is  finely  constructed.  &nC 
carefully  put  together  by  skilled  workmen.  It  Is  made 
of  Ftusslan  Metal,  has  a  beautiful  finish,  and  Is  oper- 
ated by  a  finely  constructed  mechanism.  The  project- 
ing lenses  are  carefully  ground  and  adjusted,  triple 
•polished,  standard  doublo  extra  reflector,  throwing  s 
ray  of  light  many  feet,  and  enlarging  tho  plcturo  on 
tho  screen  up  to  three  or  four  feet  In  area.  The 
light  is  produced  by  a  safety  carbide  generator, 
euch  as  Is  used  on  the  largest  automobiles.  This 
throws  a  dazzling  white  light  on  tho  screen. 

It  Is  a  solidly  constructed  and  durable  Moving? 
|Plcturo  Machine.     Tho  mechanlam  la  exceedingly 
tslmple  and  Is  readily  operated  by  the  most  inex- 
perienced.   The  pictures  shown  by  this  marvelous 
Moving    Picture   Machine   aro   not    tho  common 
crude  and  lifeless  Magic  Lantern  variety,  but  ar 
life-liko    photographic    reproductions    of  acta* 
scenes,  places,  and  people  which   never  tire  it 
audiences.      This    Moving    picture    Machine  has 
caused  a  rousing  enthusiasm  wherever  It  was  usodL 


ANARCHIST  BOMBS 

-    sfiv      .  Consists  of  a  little  glass 

Qk  %lnl.  containing  Id  liqoid 

formachomlcaTwhlchwill 
aWHf-v  i-dffif  produce  o  most  horrible 
Ua^gfL    flt    ciilr>r.     One   dropped  in  n 

Jr^r?  W\  room  full  of  people  will 

^L\^4«T  »  cause  moro  oonstemation 
*  than  a  llmbargor  cheese. 
Tho  smell  wilt  eotlrelydis. 
appear  ins  short  time.  9  Dmea  for  25o, 
ehipped  by  express  only  with  »  ifollurs 
worth  of  other  merchaadise. 

INVISIBLE  INK 

The  moat  conndentlal 
Ocasan-ee  eon  be  imt- 
«an  with  thin  Ina,  for 

e°r".E",„'..y„i{r.w^„ 

i  away  from 


ITCHING  POWDER 


Tlila  (s  another  good  prae, 
Ucaljolio;  tbeintenao  dlocom. 
fiture  of  tour  *lctlma  to 
aryone  but  tbemaalvea  la  thor- 
oQghi?  anion 

E 


»tba 


■tart  tho  ball  roll- 

an  bn  relied  upon 
..jt.  The  reaultla  a 
a  cratch,  then  aomo 


uttn,  ascT  trtm  m  

.  .  Ay  by  eiprfaa.  (Uust  order  «t  t«aflt  (Juo 
toUar  s  worth  of  etbsr  oiorchaodj*o.> 


eyoe.  Great  fun  for  plavinsr  ^ 


LOVE  LETTER  INK 


Writing  Written  with  this  re- 
markablo  Ink  vanishes  en- 
tirely In  a  few  weeks  (sooner 
If  desired),  leaving  tho  pape 
QUITE  BLANK.      15c  p.  pd,  ' 

at  dj/tusa.,  V«rv  rVrnarka^'t. 


aatlla;  3  for  40o  poat»ai«. 


Oh  Boy!    Have  You  Seen 
LITTLE  EGYPT 

THE    ORIGINAL    ORIENTAL  DANCER 
AND  THE  WONDERFUL 

SHADOW  DANCER 

If  not,  do  not  fail  to  send  for  these,  it  will  be  money  well  spent. 
In  fact,  we  would  eo  as  far  as  to  guarantee  you  more  fun  In  showing 
these  two  novelties  to  your  friends  than  you  have  had  in  a  long  time. 
They  Will  Dance  For  A  Life-Time 
Price  30  cents  each  or  both  for  50c  Postpaid 


LOADED  CIGARETTES 

«  Lib. 

4 


i  Ctaaretiai      They  c 


^rk«#.  Saa  ai  laaa> 


THE  "LITTLE  GIANT"  TYPEWRITER 


A  First  Class 
Writing 
Machine 
For  SI. 25 


With  each  typ< 
(jgne  for  using 


printed  inatruc- 
o  machine.  Price  complete  IU1  by  mail  postpaid. 


SQUIRT 
KING 


5Hj 


i  abaorbed  i       ^  .  _  , 

in^0^^.^VpBVt^^laOCCEHT•f.,  threa 
tor  80  can  a,  pastpsltf.  J.  9,  «,  99 


MULTIPLYING  BILLIARD  BALLS 


Theperfoi 


handa  around  the  ball  foi 
amin»tlt>n.  and  immedlatelf  It 
a  returned  to  him  ha  aetrea  It 
by  the  tipa  of  hla  thomba  and 

SaMtnL..  .  -   

P*ctedly  makea  ILa  appearance 
apoarenUy  augera  rroro  some 
another  ball  in  the  result.  Th 
••raad,   tha  balla  dlaappear^ 

■L-r  "* 


■  pears.    Theaa  a 


amalna.  It  !•  a  vary  Irttareatlna  trick  that 
a  eaally  performed  by  follow  Ina  'be  directJona 

company  tea  appvaioa    wiii.  as  ccirrs. 


The  CONJURER'S  CASKETS 

Sppantnt  and  Olmtlm  lor  a  Nambar  ot  Mysterious  Tricks  , 
Coaaoh  tor  an  Entire  Evaning'a  Entirtaiiiont  cOc 
ANYONE  CAN  DO  THEM 


Into  a  aUaa  of  arater,  and  when  the 
acribed  above  we  aend  full  printed  i 
form  all  the  tricks  lo  the  (Treat  amui 
With  thia  Cabinet  of  Tricka  In  hla  n 
■naaHctana.  Bealdee  the  tricki 
•  ■plained  with  foll^rinted  Im 
Amons  them 


 y  intelliir  

ataand  illusions  fully 

  '"»  •       -  :>u'    £        Ture  u>e  necrnnary  apnamtua 

of  Carda.  The  Drawn  Card,  Tho  Hat  Trick,  To  Knock  a  Turrble» 

—    laTwo  To  Find  the  Number  Thnuarht  of,  MyateTiouB  Weddinji  Kin* 

 alaoaend  the  aecret  of  performlnc  threa  wonderful  a  Lace  tricka,  aa  followa'    Th*  Act  of  Crernat 

a  a  Woman.  Walkinr  on  the  Cell  bur  of  a  Room,  and  the  Dieappearina  Lady  toarether  with  aa  arUclO  ftt 

—  raict  coMrafTi  oakv  ao  CaaVTav 


lU  prinl*< 
>  Tho  M 


LeffardemaJg  ud  rslasbla  biata  to  anaaisur  MaisraTt, 


TAYLOR,  BARNARD  &  CO.  ^l&ZTm. 


Genuine  Original  Photographs 


If  you  are  a  lover  of  the  beautiful 

in  art,  here  is 
just  what  you 
have  long  want- 
ed for  your  den 
or  bedroom.  For 
a  short  time  We  will  make  a  special  in- 
troductory offer  as  follows: 

Send  25c  and  we  will  send  you  three 
GenuineOriginal 
Photographs  as 
shown  in  this 
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MR.  EDISON  HAS  1400  PATENTS. 

Mr.  Edison  thought  for  a  while — "Of 
the  fourteen  hundred  patents  which  I  have 
obtained,  about  four  hundred  were  actually 
worked.  This  figure  may  be  taken  as  pro- 
portionate for  inventors.  It  is  seldom 
that  an  inventor  makes  a  success  of  his 
first  invention.  Usually  he  finds  that  altho 
he  obtains  a  patent,  for  some  reason  or 
other  the  idea  did  not  prove  to  be  success- 
ful commercially,  or  could  not  be  exploited 
otherwise.  I  have  made  k  a  rule  in  my 
later  years,  not  to  patent  anything  for 
which  I  knew  there  was  no  actual  demand. 
Merely  collecting  patents  is  a  waste  of 
time,  money  and  energy." 

This  answer  of  Mr.  Edison's  was  of 
more  than  passing  interest  to  me,  and 
at  the  spur  of  the  moment,  I  sang  out : 
"Which  is  your  pet  invention?" 

Mr.  Edison  smiled  broadly,  and  it 
seemed  to  give  him  much  pleasure  when 
he  said :  "My  pet  invention  I  think  is  the 
phonograph  first — and  moving  pictures  sec- 
ond. Somehow  or  other  these  two  inven- 
tions have  taken  hold  of  me  more  than 
my  other  ones,  as  I  have  probably  spent 
more  time  upon  them  than  upon  any  of 
the  others."  This  naturally  brought  me 
to  the  next  question,  which  was.  "Are 
your  inventions  perfected  first  in  your 
mind  or  perfected  in  your  models?  Or  by 
actual  experiments?" 

Without  hesitation  Mr.  Edison  contin- 
ued :  "I  always  start  out  with  a  definite 
idea  of  accomplishing  a  certain  result.  I 
collect  all  the  data  possible,  both  scientific, 
commercial  and  otherwise.  I  then  proceed 
to  sketch  out  every  possible  and  probable 
way  of  attaining  results  and  carry  it  to 
success  by  experimenting.  In  other  words, 
first  plan — then  act.  I  usually  find  that 
the  first  model  is  not  at  all  what  I  had  in 
mind  when  I  conceived  the  idea  first.  Any 
inventor  knows  this  of  course.  I  have 
found  it  necessary  for  this  reason  to  build 
many  models,  and  only  in  the  exceptional 
case  is  the  first  model  a  success." 

MR.  EDISON  TELLS  WHAT  WORLD  MOST 
NEEDS. 

Knowing  that  Mr.  Edison  was  perhaps 
one  of  the  greatest  authorities  on  what  the 
world  needs  most  to-day,  I  asked  him : 
"What  inventions  does  the  world  need 
most  to-day?" 

Becoming  reflective,  Mr.  Edison  thought 
for  a  few  seconds  and  answered :  "Au- 
tomatic machinery,  and  systems  for  the 
quantity  production  of  one-family  houses 
so  cheaply  that  every  man  can  possess  his 
own  home.  These  two  are  the  world's 
greatest  and  most  pressing  problems  today. 
Take  a  city  like  New  York,  for  instance. 
Conditions  there  are  indescribable.  There 
are  too  many  people  in  New  York  at  pres- 
ent, and  but  little  new  building  can  be 
done  there.  I  am  in  great  favor  of  a  law 
being  passed  that  no  additional  factories 
should  be  built  in  the  city  of  New  York 
after  1925.  This  would  mean  that  the 
housing  as  well  as  transportation  facilities 
would  not  be  continually  overtaxed  as  they 
are  now.  In  other  words,  the  city  should 
be  forced  to  spread  out  either  towards 
Long  Island  or  to  the  north." 

At  this  juncture  I  mentioned  to  Mr.  Edi- 
son a  plan  that  was  advanced  some  years 
ago,  whereby  it  was  advocated  to  build 
the  so-called  road  house,  i.  e.,  a  city  run- 
ning thru  the  country  by  having  a  single 
line  of  houses  built  one  next  to  the  other 
with  a  subway  underneath.  This  would 
give  us  a  city  as  well  as  country  at  the 
same  time.  There  would  be  a  sidewalk 
and  roads  on  each  side  of  the  house  run- 
ning continuously  without  interruption  and 
paralleling  the  houses. 
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"I  do  not  think  this  idea  is  very  prac- 
tical," vouchsafed  Mr.  Edison.  "I  think 
it  would  be  too  expensive  and  would  make 
the   traveling  distances  uncomfortable." 

While  discussing  the  printers'  strike, 
which  just  then  had  started  in  New  York, 
paralyzing  the  entire  printing  industry,  I 
put  the  question :  "What  known  substi- 
tute is  there  for  white  print  paper  when 
our  raw  materials  give  out  during  the  next 
twenty-five  years?" 

Mr.  Edison's  answer  was  surprising : 
"Print  paper  will  never  give  out  as  long 
as  wood  grows  in  the  Amazon  and  Congo 
river  basins.  It  is  simply  a  matter  of 
transportation,  and  that,  I  believe,  will 
soon  be  solved,  as  soon  as  the  world  is 
upon  a  peace  basis  once  more." 

I  have  always  had  a  pet  idea  on  the  sub- 
ject of  cold  light,  so  I  ventured  my  next 
question.  "Over  99  per  cent  of  the  energy 
is  lost  today  in  useless  heat  in  our  incan- 
descent lamps.  How  near  are  we  to  'cold 
light,'  and  do  you  think  it  will  be  invented 
at  all?" 

"I  think  we  are  slowly  advancing  in  in- 
creasing the  efficiency  of  light  production," 
replied  the  inventor.  "Any  moment  a  dis- 
covery is  liable  to  be  made  that  will  ad- 
vance the  efficiency  of  our  present  lighting 
methods  enormously.  The  time  is  surely 
coming  when  'cold  light'  will  be  a  matter 
of  fact.  What  shape  this  invention  will 
take,  it  is  impossible  to  predict  today." 

"On  which  of  our  dormant  and  un- 
worked  sources  of  energy  should  our  com- 
ing generation  work  most  intensely,  Mr. 
Edison?"  I  asked.  "In  your  mind,  is  the 
exploitation  of  the  following  sources  of 
energy  chimerical  or  are  they  within  the 
realm  of  possibility  from  the  standpoint 
of  modern  electrical  engineering : 

Power  derived  from  the  earth's  internal 
heat. 

Power  derived  from  the  earth's  atmos- 
phere. 

Power  derived  from  the  tides. 
Power  derived  from  the  sun's  heat." 

"UTILIZE  EARTH'S  NATURAL  VOLCANIC 
HEAT,"  SAYS  MR.  EDISON. 

"Volcanic  power  to  the  extent  of  5,000 
H.P.  is  utilized  already  in  Italy,  and  20,000 
H.P.  more  is  being  arranged  for,"  explained 
Mr.  Edison.  "Italy  probably  has  more  in 
her  volcanic  regions  to  work  all  her  ma- 
chinery and  heat  every  house,  carry  on 
every  metallurgical  process  and  in  fact 
make  coal  unnecessary  in  that  country. 
My  impression  is  that  in  Nevada  and  the 
Yellowstone  region  there  is  available  vol- 
canic energy  greater  than  that  given  by 
all  the  coal  mined  in  the  United  States. 
'As  to  solar  energy'  we  are  getting  there 
step  by  step.  It  is  a  long  and  weary  road 
we  have  to  travel,  but  we  are  making  it 
slowly.  I  am  an  urgent  advocate  of 
water  power.  We  are  using  already  too 
much  coal  without  adequate  returns.  Water 
power  in  the  United  States  is  not  at  all 
developed  as  it  should  be,  and  I  see  a  great 
future  in  its  proper  development.  I  have 
advocated  many  times  that  the  coal  should 
be  burnt  at  the  mine  instead  of  shipt  by 
cars  over  long  hauls.  Electric  power  can 
be  sent  much  cheaper  thru  electric  wires 
than  over  the  railroads ;  in  other  words, 
first  hauling  the  coal  which  is  then  burnt 
at  the  destination." 

This  prompted  my  next  question  :  "What 
are  your  ideas,  Mr.  Edison,  as  to  atomic 
energy?" 

Mr.  Edison  smiled  broadly  and,  with  a 
twinkle  in  his  eye,  said :  "You  know,  Mr. 
Gernsback,  I  am  an  inventor,  and  as  such 
I  do  not  concern  myself  overmuch  with 
philosophical  research,  and  altho  I  have 
my  own  ideas  on  atomic  energy  I  am  not 
at  present  making  them  public." 

My  next  question  was:  ."What  shall 
America  do  to  prevent  Germany  from 
flooding  the  world  with  its  cheap  goods, 
and  winning  the  war  commercially  twenty 
years  hence?" 
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No  Previous  Training 
Required 

Owing  to  the  comprehensive  nature  of 
our  course,  you  need  no  previous  train  ■ 
ing  in  the  subject.  Though  you  have 
never  done  any  kind  of  drawing  before, 
you  can  become  a  thorough  Draftsman 
by  following  our  instructions. 

Can  Learn  in  Short  Time 
by  Our  Methods 

The  reason  for  this  is  that  we  elimi- 
nate unnecessary  theoretical  work  and 
concentrate  upon  the  PRACTICAL 
problems  such  as  confront  the  profes- 
sional Draftsman.  We  do  not  require 
you  to  spend  months  of  your  time  on 
"preliminary"  work,  but  start  you  on 
REAL  DRAFTING  at  once.  That  is 
one  reason  why  our  students  "make 
good"  so  readily. 

Our  Graduates  Get  to  the 


Top 


The  universal  success  of  our  graduates  as 
Professional  Draftsmen,  many  of  whom  have 
advanced  rapidly  to  positions  of  Chief  Drafts- 
men, is  evidence  of  the  REAL  VALUE  of 
the  training  given  by  the  COLUMBIA 
SCHOOL  OF  DRAFTING.  Large  numbers 
of  our  students  have  secured  excellent  posi- 
tions even  before  completing  their  courses. 
We  gladly  cooperate  with  our  students  and 
graduates  in  securing  desirable  positions, 
which  has  been  easy  for  us  owing  to  the  many 
demands  upon  us  to  supply  our  "product" 
for  these  positions. 

Draftsmen  Get  $35  to  $100 
a  Week 

Our  graduates  have  shown  their  ability  to 
reach  high  salaries  RAPIDLY,  owing  to  their 
practical  training.  They  secure  excellent 
salaries  AT  THE  START,  as  hjgh  as  $2,000 
a  year.  The  usual  pay  of  Draftsmen  is  $35 
to  $100  a. week. 


The  Demand  is  Greater 
Than  the  Supply 

The  demand  for  properly  trained  Draftsmen 
has  always  been  greater  than  the  supply,  but 
this  is  more  so  today  than  ever  before,  owing 
to  greatly  increased  construction  and  mechan- 
ical development.  The  Draftsman  is  an  es- 
sential connecting  link  in  all  engineering 
work.  This  great  demand  is  indicated  by  the 
long  lists  of  want  ads  for  Draftsmen  in  the 
daily  papers,  especially  those  of  industrial 
centers. 

Specialists  in  Mechanical 
Drafting 

The  COLUMBIA  SCHOOL  OF  DRAFTING 
not  only  trains  Draftsmen  by  mail  but  also 
maintains  a  large  local  institution  of  the 
highest  standing.  For  many  years  it  has  been 
the  leader  in  SPECIALIZING  on  the  teach- 
ing of  DRAFTING.  This  is  an  obvious  ad- 
vantage over  teaching  Drafting  only  as  a  side 
issue. 

Drawing  Outfit  Furnished 

We  supply  all  our  students  with  a  drafting 
outfit  for  use  throughout  the  course.  There 
is  no  extra  charge  for  this,  and  it  becomes 
your  personal  property  when  the  course  has 
been  paid  for  in  full. 

Book  of  Particulars  Sent 
FREE 

If  you  are  interested  in  becoming  a  practical 
Draftsman  through  the  thorough  training  of 
the  COLUMBIA  SCHOOL  OF  DRAFTING, 
whereby  you  can  enter  a  Profession  in  which 
your  services  will  always  be  in  demand,  you 
are  invited  to  write  us  for  our  free  book  of 
particulars,  which  describes  our  school  and 
methods.  For  your  convenience  you  can  fill 
out  and 


i 


Mail  This  Coupon  To-day 


COLUMBIA  SCHOOL  OF  DRAFTING, 
14th  &  T  Sts.,  N.W.,  Dept.  1071, 
Washington,  D.  C. 


!  Without  obligation  to  me,  please  send  me  full 
;  particulars  of  your  practical  home  study 
:  training  in  Drafting. 


Name  

Address   

City   State. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a  penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a  low  price  "school  set' '  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroad'tig,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.   1650  Pages.  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  bH  x  SH 
inches.  Covers  all  branches  of  Drafting  —  Archi- 
tecture, Electrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspectire,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 
CA.  a  WaaIt  Only  $2  a  month  if  you  keep  the 
vUU  <t  VfCcK  books.  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Free  Membership  in  This  Society.— A  Consulting 
Membership  given  free  with  each  Bet— worth  $12.00. 

AMERICAN  TECHNICAL  SOCIETY 
Dept.  D-259  Chicago 

America™ 
technical 

SOCIETY  f 

Dept.  D-259J] 
Chicago,  U.S.A. 

Please  Bend  Cyclopedia  of 
rawing  for  7  days'  examina- 
tion, shipping  charges  coilect. 
will  send  $2  within  7  days  and  $2 
a  month  until  $14.80  is  paid,  or  notify 
you  and  hold  books  subject  to  your  order, 
'e  not  to  pass  until  fully  paid. 


BE 
AN 

ARTIST 

CHfCK  FROM 
O  > 

DRAWN  BY 
14- YEAR-OLD  BOY 

The  above  cartoon  was  drawn  by  Master  Bob  Bren- 
nan  of  the  Washington  School  of  Art.  Bub  writes 
that  he  is  selling  his  work  and  that  he  is  cartoonist 
on  a  small  paper  in  Evansville,  Ind.  He  is  but  one 
of  our  iiifi'w  students  and  graduates  who  are  making 
money  as  cartoonists,  illustrators  and  designers. 

Learn  By  Mail  at  Home! 

By  our  new  method  of  teaching  di  awing  by  mail 
you  can  learn  in  your  own  home,  in  a  short  time. 
Get  into  this  fascinating  work  yourself  and  earn 
$50  to  $100  or  more  per  week!  The  study  is 
fascinating.  Only  a  few  minutes  a  day!  Have  your 
own  studio  or  secure  high-salaried  position.  Or  work 
in  spare  time.  Many  students  earn  while  they  are 
learning. 

BOOK  AND  ARTISTS' 
ri\&£<«  OUTFIT!  WRITE  TODAY 

A  complete  outfit  free  to  all  students.  Includes 
everything  required  to  produce  hundreds  of  dollars' 
worth  of  pictures.  Write  today.  Special  terms  to  a 
limited  number  of  new  students.  Mail  postal  or 
letter  for  beautiful  Booklet,  "How  to  Become  an 
Artist,"  filled  with  drawings  and  full  particulars  of 
our  extraordinary  offer.  Do  it  now — Before  you 
forget. 

WASHINGTON  SCHOOL  OF  ART.  Inc. 

1465  H  Street,  N.  W.         Washington,  D.  C. 


CompleteConservatory 
Course  by  Mail 

Wonderful  home  study  music 
B  LI  Ji  I  ItS  lesaona  ander  great  American 
^hB  and  European  teachers. 


^  Music  Lessons 


UNDER  MASTER  TEACHERS 


En- 


dorsed by  Paderewaki.  MaBterteachers  guide  and  coach  yon. 
Lessons  a  marvel  of  simplicity  and  completeness. 
A_w  InntvumAtil  Write  naming  coarse  you  are  interested 
AnV  inSlTUnieni  in:Piano.Harmony.  Voice.PublicSchool 
Music. Violln.Cornet.Mandolin.Guitar .Banjo  or  Reed  Organ 
,-and  we  will  send  FREE  CATALOG.  SEND  for  It  NOWI 
UnivertityEitensionConser»BtotyJe)i3SleiiBlM»eriOM,..Chicag» 


Here,  too,  Mr.  Edison's  reply  was.  sur- 
prising as  well  as  illuminating:  Germany 
never  has  and  never  will  flood  the  United 
States  with  cheap  goods  or  undersell  us 
if  we  make  up  our  minds  to  beat  her  at 
that  game.  Out  of  thousands  of  articles, 
she  is  only  efficient  in  two,  to  wit:  chemical 
dyes  and  toys.  This  is  due  to  our  indif- 
ference to  going  into  these  lines  of  manu- 
facture. I  am  happy  to  note,  however, 
that  American  manufacturers  are  begin- 
ning to  see  the  light,  and  are  protecting 
themselves  adequately." 

We  then  discust  various  other  subjects, 
and  it  soon  became  apparent  that  Mr.  Edi- 
son thought  that  every  prophet  is  honored 
save  in  his  own  country.  Mr.  Edison  was 
of  the  opinion  that  before  the  war,  and 
particularly  during  the  war,  American  in- 
ventors had  not  received  their  due  credit, 
most  of  the  fame  having  gone  across  the 
water.  Mr.  Edison  felt  particularly  strong 
about  a  recent  patent  decision,  where  the 
honors  of  the  vacuum  tube  used  for  radio 
purposes  went  to  an  English  inventor.  It 
is  an  incontrovertible  fact  that  the  'Edison 
effect"  was  known  years  before  the  Flem- 
ing valve  was  discovered,  having  been 
publisht  in  American  and  foreign  scientific 
papers.  Mr.  Edison  was  certainly  right 
in  his  contention  that  the  honors  for  the 
invention  of  the  vacuum  tube  should  go 
to  America,  and  there  seems  to  be  no  doubt 
as  to  this. 

My  final  question  to  Mr.  Edison  was, 
"What  is  your  hobby,  and  how  do  you  relax 
from  your  work?" 

GREAT  INVENTOR'S  HOBBY  IS  "EXPERI- 
MENTING." 

"Just  now  my  hobby  is  'experimenting.' 
I  like  experimenting  better  than  anything 
that  I  know  of.  As  for  my  relaxation,  I 
like  to  camp  out  in  the  mountains,  which 
I  do  every  summer.  This  makes  me  fit  for 
another  winter's  hard  work." 

Mr.  Meadowcroft  by  this  time  was  be- 
ginning to  look  at  his  watch,  which  I  took 
for  a  gentle  hint,  and  shaking  hands  with 
Mr.  Edison,  I  took  my  leave. 

While  shaking  hands  I  was  again  im- 
prest with  Mr.  Edison's  hand,  and  I  sub- 
sequently made  a  special  request  of  Mr. 
Meadowcroft  to  let  me  have  a  photograph 
of  the  great  inventor's  hands  for  publica- 
tion. I  vvas  much  astonished  to  learn  that 
no  photograph  of  Mr.  Edison's  hands 
existed,  none  having  ever  been  taken,  the 
inventor  feeling  rather  sensitive  about  this. 
I  had  seen  many  sketches  of  Mr.  Edison's 
hands,  but  I  only  then  remembered  never 
having  seen  an  actual  photograph.  It  took 
several  weeks  to  secure  permission  from 
Mr.  Edison,  but  finally  the  photograph  of 
his  hands  was  taken,  and  it  is  here  pre- 
sented to  the  readers  of  the  Electrical 
Experimenter  for  the  first  time. 

I  also  made  another  discovery,  namely, 
that  there  was  no  oil  painting  in  existence 
of  Mr.  Edison.  True,  several  of  these 
had  been  made  by  certain  artists  after  Mr. 
Edison  had  patiently  sat  for  them,  but  he 
was  more  or  less  displeased  with  the  re- 
sult, and  on  one  occasion  did  not  hesitate 
to  put  his  foot  thru  one  of  them.  After 
securing  Air.  Edison's  permission,  I 
charged  Mr.  Howard  V.  Brown  with  the 
delicate  mission  of  making  an  oil  painting 
of  the  famous  man.  It  is  reproduced  on 
the  front  cover  of  this  magazine  in  full 
colors.  It  is  the  only  oil  painting  in  exist- 
ence of  Mr.  Edison  today,  and  the  inventor, 
who  inspected  it,  was  very  much  pleased 
with  it,  declaring  it  a  perfect  likeness. 

As  I  past  out  of  the  laboratory  I  caught 
a  last  glimpse  of  Mr.  Edison.  He  had 
risen  from  his  chair,  making  his  way  to 
a  little  room  containing  delicate  scales  and 
apparatus.  The  tall,  white-haired  figure, 
somewhat  stooped  under  its  73  years'  load, 
clad  in  a  duster,  bespotted  with  chemicals, 
slowly  faded  out  of  view  into  the  adjoining 
room. 
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F  Ilk  !■  showing  hundreds  of  pictures  men 
working  in  new  Million  Dollar  Trade  School. 
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SCHOOL  OP  AUTO -TRACTOR-AVIATION  , 
66  SWEENEV  SLOG.  KANSAS  CI  TV,  M  O. 


GLIDE  "O"  PLANE 

Learn  the 

/principles  of 
Aviation  by 
flying  o  u  r 
famous  glide 
0  plane.  Not 
toy,  but  a  scientifically  con- 
structed gliding  model,  which  may 
be  thrown  by  hand  on  the  field 
.  or  launched  from  the  top  of  the 
J/i  hill.  Will  circle,  loop  and  glide 
gracefully  with  a  light  throw. 
Constructed  of  best  materials, 
''finished  in  Bright  colors  with  the  insignia 
of  the  IT.  S.  Army  on  the  Main  Plane. 
Very  durable  and  easy  to  fly.  All  wood,  ad- 
justable. Price  55c  Postpaid  in  U.  S.  Send  for 
catalogue  H3. 

H  EC  Aeroplane  Co.,  345  E.  49th  St.,  New  York  City 


PLATINUM 

HACHETOJ JOINTS 

BOUGHT 


HIGHEST  CASH  PRICE 

Paid  for  Platinum — Old  Gold 

Jewelry — Watches,  Silver  and  Dia- 
monds. Cash  by  return  mail— Pack- 
ages held  4  to  12  days  for  your  approval 
of  our  offer,  and  returned  at  our  ex- 
pense if  our  offer  is  refused. 

United  States  Smelting  Works 

120  South  State  St.,    Dept.  73,    CHICAGO,  ILL. 


Playing  the  Game" 


is  a  fascinating  booklet.   It  tells  how  a 

man  accumulated  $10,000  in  ten  years  on  a 
total  investment  of  $3,000,  putting  in  an  aver- 
age of  $25  monthly. 

"Playing  the  Game"  was  originally  sold  at 
11.00  per  copy,  but  is  now  reprinted  and  we  send  it 
free  to  anyone  ambitious  to  achieve  financial  in- 
dependence. It  contains  nothing  for  the  man  who 
wants  to  uet  rich  in  a  hurry,  but  will  be  helpful  to 
all  who  wish  to  save  from  $5  to  $100  monthly  and 
invest  by  a  safe  method.   


KRIEBEL  6c  CO. 

INCORPORATED 

Investment  BanKcrs 


141 W  South  La  Salle  St.,  Chicago 

Telegraph  Pictures 

BY  ELECTRICITY 

Complete  sets  of  two  machines  of  this 
marvelous  equipment  at  ridiculously 
low  prices.  Instructive,  mystifying 
and  useful.  This  picture  of  Presideni 
Wilson  was  telegraphed  by  these  ma- 
chines. Will  transmit  pictures,  maps 
drawings  and  band  writing.  Pictun 
telegraphing  is  the  coming  science. 
Write  today. 

I.  LEISHMAN  CO.  Dept.T  (Men.  Ulafc 
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FARMERS!!    WHAT  A  CENT'S 
WORTH  OF  ELECTRICITY 
WILL  DO. 

Shell  corn  8  bushels 

Grind  corn  l/z  bushel 

Cut  fodder  200  pounds 

Cut  ensilage  300  pounds 

Thresh  barley  1  bushel 

Separate  milk  60  gallons 

Churn  butter  33  pounds 

Groom  horses  2 

Stuff  sausages  200  pounds 


{Continued  from  page  745) 


light  projectors,  which  would  be  of  in- 
estimable service  to  the  divers,  while  they 
were  engaged  on  the  wreck  and  also  a 
better  supply  of  air  can  be  supplied  them 
owing  to  the  shorter  hose  necessary.  If 
it  is  not  desired  to  submerge  the  pontoons 
for  this  part  of  the  preliminary  work  in 
the  salvaging  operation,  it  would  be  eco- 
nomical and  feasible  to  provide  a  small  sub- 
marine which  can  sink  to  the  level  at 
which  the  wreck  was  lying,  and  by  provid- 
ing special  air-locks  on  the  submergible, 
divers  can  walk  right  out  on  the  watery 
bed.  It  may  be  mentioned  here,  that  in 
such  a  case,  and  provided  the  divers  do 
not  have  to  sfay  away  from  the  submerg- 
ible too  long  at  one  time,  that  they  would 
not  have  to  be  tied  fast  to  it  with  a  rub- 
ber air-hose,  for  there  is  now  available 
an  independent  oxygen  and  air-diving  ap- 
paratus which  can  be  carried  on  the  diver's 
back. 

HOW  THE  DIVER  GETS  OUT  UNDER 
WATER 

An  interesting  problem  here  arises,  and 
that  is — how  are  we  going  to  get  the  divers 
in  and  out  of  the  pontoon-submersible  or 
any  form  of  sub-sea  craft  when  it  is 
closed  and  under  the  surface  of  the  waves? 
The  illustration  herewith  illustrates  one 
form  of  air-lock  chamber  which  can  be 
employed  for  the  purpose.  With  the  ar- 
rangement delineated  the  operation  of 
getting  out  of  a  submarine  by  means  of 
this  air-lock  is  as  follows : — the  diver  dons 
his  costume  in  the  inside  pontoon  quar- 
ters, where  the  crew  is  lodged.  He  then 
passes  thru  the  right-hand  water-proof 
door,  into  an  air-lock  chamber,  which 
chamber  has  its  outer  door  closed,  render- 
ing it  dry.  The  cabin  compartment  door 
is  closed,  and  the  sea-cocks  opened  and 
the  water  allowed  to  rush  into  the  air- 
lock chamber.  The  diver  adjusts  his  oxy- 
gen apparatus  and  prepares  to  pass  thru 
the  outer  door  when  the  chamber  has  be- 
come full  of  water,  this  door  then  open- 
ing easily.  As  he  passes  out  into  the 
stair-well,  he  locates  the  usual  air-hose 
terminal  by  means  of  a  red  electric  light 
marking  its  position,  and  connects  it  to  a 
valve  on  the  top  of  his  helmet.  He  tries 
the  air,  and  ascertaining  that  everything  is 
all  right,  he  proceeds  to  climb  up  the  iron 
ladder  to  the  deck  of  the  pontoon.  He  is 
then  ready  to  descend  down  a  steel  cable 
to  the  scene  of  the  wreck.  The  air-hose,  as 
he  descends,  unwinds  from  a  reel  placed  in 
a  water-tight  compartment  underneath  the 
stair-well  in  the  manner  here  illustrated. 
And  here  is  the  way  the  divers  can  come 
back  into  the  pontoon  for  lunch.  They 
climb  up  the  steel  cable  or  ladder  which 
is  sometimes  used,  and  once  they  arrive  in 
the  stair-well  in  the  pontoon,  they  discon- 
nect the  air-hose  and  the  water  is  pre- 
vented from  entering  the  diver's  suit  by 
means  of  automatic  valves  in  the  helmets. 
The  diver  then  walks  into  the  air-lock 
chamber  and  closes  the  outer  door.  By 
(Continued  on  page  819) 


Learn  Public  Speaking 

10  lessons  rprr 

Write  —  quick  —  for      [       ff%     |    m  ' 
particulars  of  this  extraordinary  JL     ML  m^JlJUi 

offer;  an  opportunity  you  will 

never  forget  if  you  take  advantage  of  it.    Ten  lessons  in  effective  public 

speaking  absolutely  FREE  to  those  who  act  promptly,  to  introduce  our 

course  in  localities  where  it  is  not  already  known. 

We  teach  you  by  mail  to  become  a  powerful  and  convincing  speaker — to  in- 
fluence and  dominate  the  decisions  of  one  man  or  an  audience  of  a  thousand.  We 
have  trained  hundreds  and  helped  them  to  increase  their  earnings  and  their  popu- 
larity. Learn,  in  your  spare  time  at  home,  how  to  overcome  "stage  fright"  and 
conquer  fear  of  others;  how  to  enlarge  your  vocabulary;  how  to  develop  self-con- 
fidence and  the  qualities  of  leadership ;  how  to  RULE  others  by  the  power  of  your 
speech  alone ;  how  to  train  your  memory.  Our 


WHAT  THE  COURSE 
TEACHES  YOU. 

How  to  talk  before  your 
club  or  lodge; 

How  to  address  board 
meetings ; 

How  to  propose  and  re- 
spond to  toasts; 

How  to  make  a  political 
speech ; 

How  to  tell  entertaining 
stories ; 

How  to  make  after- 
dinner  speeches; 

How  to  converse  inter- 
estingly ; 

How  to  write  better 
letters ; 

How  to  sell  more  goods ; 

How  to  train  your 
memory ; 

How  to  enlarge  your 
vocabulary ; 

How  to  develop  self- 
confidence  ; 

How  to  acquire  a  win- 
ning personality; 

How  to  strengthen  your 
will  power  and  ambi- 
tion; 

How  to  become  a  clear, 
accurate  thinker; 

How  to  develop  your 
power  of  concentra- 
tion ; 

How  to  be  the  master 
of  any  situation. 


New  Easy  Method 

perfected  and  taught  only  by  Prof.  R.  E.  Pattison 
Kline,  former  Dean  of  the  Public  Speaking  Depart- 
ment of  the  Columbia  College  of  Expression,  can  be 
learned  in  15  minutes  a  day.  Prof.  Kline  is  one  of 
the  foremost  authorities  in  the  country  on  public 
speaking  and  mental  development.  Do  not  let  this 
chance  escape  you. 


Offer 


Send  This  Free  Coupon  Now 

This  Special  Offer  of  TEN  LESSONS  FREE  is 
made  strictly  for  advertising  purposes  and  will  be 
withdrawn  without  notice.  Write  now,  before  it  ex- 
pires, and  receive  full  particulars  with  enrollment 
blank  by  return  mail.  No  obligations  of  any  kind. 
Just  tear  off  and  mail  this  free  coupon — or  a  postal 
will  do. 


FREE   LESSONS  COUPON 

North  American  Institute, 
7449  Manhattan  Building,  Chicago 

I  am  interested  in  your  course  in  Effective  Public 
Speaking  and  your  offer  of  ten  lessons  free.  Please 
send  particulars.  It  is  understood  that  this  request 
places  me  under  no  obligation  of  any  kind. 
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Yo  Can  Do  It  In 
Your  Spare  Time 


SSSf!   fB  lllmtruirulUIUWnSiM 


The  Dollar  Value 
of  Draftsmanship 


THERE  are  no  "slack  pe- 

J-  riods"  for  the  trained  drafts- 
man—no limitations  to  his  earning 
power— no  drawbacks  to  his  advance- 
ment to  bigger  things.  Why?  Because 
the  manufacturer,  builder,  architect 
and  engineer  must  have  working  blue- 
prints before  they  can  build  factories, 
skyscrapers,  railroads,  machinery  ana 
homes.  Drafting  also  has  a  positive 
dollar  value  to  those  engaged  in  all 
branches  of  engineering,  because  it 
qualifies  them  to  direct  those  who 
can't  make  plans  and  read  blueprints. 

Be  a  Master  Draftsman 

Whether  you  want  to  be  a  professional 
draftsman,  or  add  drafting  to  your 
knowledge  of  engineering,  the  Ameri- 
can School  course,  specially  prepared 
by  noted  experts  for  home  study,  will 
give  you  just  the  training  you  need. 
Drafting  is  the  A  B  C  of  all  engineer- 
ing work.  As  you  learn  the  practical 
working  principles  of  Mathematics, 
Mechanics  and  Drawing,  the  broader 
field  of  engineering  opens  up  to  you. 
You  are  ready  for  a  bigger  job  and  better  pay. 

Read  This  Guarantee 
—Then  Act! 

"We  guarantee  at  any  time  daring 
the  first  year  of  your  enrollment  to 
refund  the  entire  amount  paid  if, 
immediately  upon  the  completion  < 
ten  examinatione,  you  notify  the 
School  that  you  are  not  eatie 
tied  with  your  Courte. ' 


AMERICAN  SCHOOL  of 
Correspondence 


Dept.  D  269 
CHICAGO 


TKAINING-THK-  KKY  TO  SUCCESS 


Plaai*  sand  ma  boaklat  s  nd  tall  ma  how 
I  can  fit  myaalf  tor  pooltlon  markad  X  J 


...Draftsman  and  Designer 
...High  School  Course 
...Western  Union  Course 
...Telephone  Engineer 
...Automobile  Engineer 
...Automobile  Repairman 
...Airplane  Mechanic 
...Sanitary  Engineer 
...Heating  and  Ventilating 

Engineer 
...Master  Plumber 
...Civil  Engineer 
... Structural  Engineer 
...Mechanical  Engineer 


...Lawyer 

...Business  Manager 
...Certified  Pub.  Accountant 
...Accountant  and  Auditor 
...Bookkeeper 

...General  Education  Course) 
...Com.  School  Branches 
...Electrical  Engineer 
...Electric  Light  and  Power 

Superintendent 
...Hydroelectric  Engineer 
...Wireless  Operator 
...Architect 
...Building  Contractor 


Name.. 


Address.. 


Build  Your  Own  PHONOGRAPH 

If  a  Easy  With  Our  Help 

A  few  hours  interesting  worft 
saves  many   dollars  and  gives 
you  a  machine  exactly  to  suit 
your  ideals.    We  furnish  motors,  * 
tone  arms,  case  material,  blue^ 
prints    and    full  instructions." 
Plays  any  record.   You  can  make 
fine  profit  building  phonographs 
for  your  friends. 
Write  Today  for  Our  Free 
Blue  Print  Offer.  Agents 
wanted  for  our  ready  built 
Choraleons. 


SAVE 
OVER 
HALF 


Choraleon  Phonograph  Co. 

127  Monger  Big.,  Elkhart.  Ind 


"The  Ellis  Music  Master  Reproducer" 

made  for  all  phonographs.  Pleases  the  most  exacting  music 
lover.  Eliminates  twang.  Perfect  harmony  of  accompani- 
ments, individuality  of  artists'  voices  and  instruments  re- 
produced from  records  in  life  like  reanimation.  It  sells  on 
its  merits.  Send  10c  for  booklets  E.  "Hints  to  Music 
Lovers"  and  "M-usic  Masters."  Agents  wanted. 
J.    H.    ELLIS.   P.   0.    Box  882,    Milwaukee.  Wisconsin 


WHY  NOT  "BEAT"  RECEPTION  OF 
INSECTS'  SOUNDS? 

It  is  fairly  well  known  that  the  human 
ear  is  sensitive  only  to  waves  of  frequen- 
cies between  about  30  and  25,000,  and  that 
therefore  sounds  produced  by  air  disturb- 
ances at  higher  or  lower  frequencies  are 
inaudible  to  us,  tho  in  certain  cases  the 
physical  effect  of  the  vibration  can  be  felt. 
The  ear,  as  a  detector,  may  be  said  to  have 
"flat"  tuning,  being  operative  only  over  a 
limited  range.  Bats  and  certain  insects 
are  said  to  emit  sounds  which  are  much  too 
high  pitched  for  us  to  be  sensible  of  them, 
and  an  English  writer  puts  forward  the 
suggestion  that  by  means  of  employing  the 
well-known  "beat"  method  of  wireless  tele- 
graphy this  disability  may  be  overcome. 
To  entomologists  this  experiment  should 
prove  of  considerable  interest,  but  for  our- 
selves, having  "chicken-keeping"  neighbors, 
we  have  no  desire  to  eavesdrop  on  beetles 
and  butterflies.  Providence  obviously  in- 
tended us  to  be  deaf  to  certain  noises — and 
we  presume  to  agree  with  the  proposition. — 
Wireless  World. 


Statisticians  say  that  ninety  per  cent,  of 
all  the  electricity  supplied  by  central  gen- 
erating stations  is  alternating  current. 


40  M.  P.  H.  PONY  DIRIGIBLE 
COMING. 

The  advent  of  a  new  kind  of  aircraft 
called  the  "Pony  Dirigible"  was  announced 
recently  at  Cleveland,  Ohio,  at  the  re- 
ception given  for  the  special  commission 
of  the  Aero  Club  of  America  and  the 
Aerial  League  of  America  which  is  organ- 
izing the  first  aerial  derby  around  the 
world. 

Mr.  Upson  said  an  Akron  company  was 
about  to  put  on  the  market  a  small  two- 
passenger  dirigible  balloon  equipt  with  a 
forty-horse  power  engine  which  will  attain 
a  speed  of  forty  miles  an  hour  and  will  be 
so  easy  to  pilot  that  anybody  can  do  so  on 
short  instruction. 


I^sterles  of  St&f 
craft 

By  H.  W infield  Secor 

(Continued  from  page  752) 


one  of  the  three  platforms  can  be  moved 
either  into  or  out  of  its  position  before  the 
foot-lights. 

WATER,  SNOW  AND  RAIN  EFFECTS. 
The  "Disappearing  Divers"  have  long 
proven  a  complete  mystery  to  most  patrons 
of  theaters  such  as  the  New  York  Hippo- 
drome. In  such  productions,  as  the  reader 
probably  is  aware,  a  considerable  mystery 
is  evolved  by  having  several  people  (some- 
times as  many  as  20  or  30)  dive  into  a 
large  water-filled  tank  and  they  disappear 
completely,  not  coming  up  again  for  a  space 
of  twenty  minutes  or  more.  There  are 
several  ways  of  accomplishing  this  trick, 
and  two  of  them  which  have  been  suc- 
cessfully adopted  are  illustrated  herewith 
at  figure  4.  The  first  is  that  utilizing  diving 
bells.  These  diving  bells,  one  or  more  of 
which  may  be  used  as  required,  according 
to  the  size  of  the  tank,  are  made  of  steel 
and  must  be  air-tight.  They  act  on  the 
same  principle  that  when  you  place  a  drink- 
ing glass  or  cup  into  a  basin  of  water,  the 
water  will  not  rise  all  the  way  up  in  the 
glass,  due  to  the  compression  of  air  within 
the  glass.  Thus,  when  the  divers  plunge 
into  the  water,  they  are  enabled  to  see  the 
position  of  the  bell,  owing  to  the  fact  that 
it  has  electric  lights  inside  of  it,  which 
lights  up  the  water  at  the  bottom  of  the 
tank,  and  indicates  the  hulk  of  the  diving 
bell  very  plainly.  When  they  reach  the 
bottom  of  the  tank,  they  swim  towards  the 
bell  and  pull  themselves  up  inside  of  it, 
under  the  rim.  Comprest  air  is  forced  into 
the  bell  thru  a  pipe  in  order  to  keep  the 


'Wat  Bag  After  Christmas 


ONE  GIFT  stands  out 
above  all  others  — 
the  one  you  can 
use  at  once  for  good, 
hard  play.  Jump  on  it 
on  Christmas  morning:, 
and  you'll  know  it's 
Christmas.  And  the  next 
day.  and  on  through  boy- 
hood , Auto-Wheel  is  your 
roost  dependable  friend. 
Always  ready  for  fun  or 
work.  It  coasts  faster 
than  others,  and  is  easier 
to  pull  with  a  load. 

has  real  roller  bearings, 
and  the  steel  tires  and 
axles  make  it  strong 
and  long-wearing.  . 
TWO  TYPES 

There's  the  Auto-Wheel 
Coaster— the  old  reliable--a 
marvel  for  coasting:  and  gen- 
eral use.  And  there's  the 
Auto  -  Wheel  Convertible 
Roadster  — two  wagons  in 
one.  One  minute  a  box- 
wagon,  the  next  the  snappi- 
est roadster  you  ever  saw. 

Put  the  Auto -Wheel  on 
your  Christmas  list.  The 
other  fellows  want  ft  too. 
Form  your  Auto  -  Wheel 
Coaster  Club  when  you  get 
your  wagons.  We'll  send  a 
cap  for  each  member,  and  a 
special  cap  for  the  Captain. 
Felt  Pennant  FREE  — 
Also  Auto -Wheel  Booklet. 
Just  send  us  names  of  three 
local  coaster  dealers,  tell.ng 
which  handles  Auto-Wheel. 

Buffalo  Sled  Co., 

163  Schenck  St.,  N.  Toaawanda, 
In  Canada:  „  H.  Y. 

Preston, 
Ont. 


*/Z  Price  $2.5p 

SEND  NO  MONEY 

IF  You  Can  Tell  it  From  a 

GENUINE  DIANONDSenditback 


To  prove  that  onr  blae-white  MEXICAN  DIAMOND  closely 
resembles  the  finest  Rename  Sooth  African  Diamond  (cost- 
ing 60  times  as  much),  with  same  DAZZLING  RAINBOW- 
FIRE,  (Guaranteed  20  yrs.)  wewillBend  this  Ladies  Solitaire 
Ring  with  one  carat  gem,  (Catalotrue  price  $4.98)  for  Hall 
Price  lo  Introduce,  $2.60,  pins  War  Tax  13c.  Same  thing 
bat  Gents.  Heavy  Tooth  Belcher  Ring,  (Cataloge  price  $6.26) 
for  $3.10,  plus  WarTax  15c.  Mountings  areour  finestl?  karat 
gold  filled.  Mexican  Diamonds  are  GUARANTEED  FOR  20 
YEARS.  SEND  NO  MONEY.  Just  mail  postcard  or  this  ad., 
state  size  and  we  will  mail  at  once  C.  O.  D.  If  not  fully 
pleased,  return  in  2  days  for  MONEY  BACK,  less  handling 
charges.  Act  quick;  offer  limited;  only  one  to  a  customer. 
Write  for  FREE  Catalog.  AGENTS  WANTED. 

MEXICAN  DIAMOND  IMPORTING  CO. 
Dept.  F-l  Las  Cruces,  N.  Mex. 

(Exclusive  controllers  Mexican  Diamonds) 


Delivered  YTo°u  FREE 

Your  choice  of  44  styles,  colors 
and  sizes  in  the  famous  line  of 
'RANGER"  bicycles.  We  pay  the 
freight  from  Chicago  to  your  town. 

30  Days  Free  Trial. M 

bicycle  you  select,  actual  riding  test. 
EASY  PAYMENTS  if  desired,  at  a 
small  advance  over  our  Special  Fac- 
tory- to-Rider  cash  prices. 
Do  not  buy  until  you  get  our  great 
new  trial  offer  and  Tow  Factory- 
Direct-To-Rider  terms  and  prices. 


Rider 
Agents 
Wanted 
Boys  make 
bis  money 


TIB  EC  LAMPS,  HORNS,  pedals, 
I  lllbv single  wheels  and  repair 
parts  for  all  makes  of  bicycles  at 
half  usual  prices.  SEND  NO 
MONEY  but  write  today  for  the 
big  new  Catalog. 
II CAI1  CYCLE  COMPANY 
llll.  A  If  Dept.  L-107  CHICAGO 


Learn  Shorthand,  5  Hours 

You  will  be  amazed  at  the  ease  and  quickness  with 
which  you  learn  the  wonderful  K.  I.  Shorthand. 
In  a  few  hours  you'll  know  the  whole  system  and 
can  then  gain  speed  in  taking  down  dictation,  con- 
versation, speeches,  orders,  etc.,  as  fast  as  a  per- 
son talks.  Two  free  lessons  will  be  mailed  by 
KING  INSTITUTE,  EB-300,  Station  F,  New  York, 
N.  Y.  Just  write  for  these  and  see  how  easily  you 
learn.    Astonish  everybody  with  your  ability. 


You  benefit  bv  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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water  at  as  low  a  level  as  possible  within 
it,  and  where  a  number  of  swimmers  have 
to  remain  in  the  bell  for  any  appreciable 
time,  proper  air  outlet  and  inlet  pipes  have 
to  be  provided,  so  that  an  exchange  of  air 
is  made  possible  within  the  bell  chamber. 
For  a  shorter  period,  and  when  not  many 
people  breathe  the  air  within  the  bell,  they 
can  get  along  without  fresh  air  being  sup- 
plied. With  fresh  air  under  pressure  being 
pumped  into  the  bell,  some  of  the  air  and 
its  products,  such  as  carbon  dioxide  gas, 
will  bubble  out  thru  the  water  and  thus 
help  to  refresh  the  atmosphere  within  it. 
Mirrors  are  arranged  inside  the  bell  so 
that  the  fair  swimmers  may  adjust  their 
hair  and  clothes. 

Another  stunt  for  accomplishing  the 
"Disappearing  Diver"  trick  is  that  employ- 
ing one  or  more  tubes  leading  out  from 
the  tank  to  a  place  on  the  rear  of  the  stage. 
The  position  of  the  tube  running  into  the 
tank  is  either  known  to  the  swimmers,  or 
in  large  tanks  they  are  lighted  up  by  blind 
bullseyes  or  lamps,  which  only  the  divers 
can  see,  and  by  holding  their  breath  for  a 
few  seconds,  they  manage  to  swim  for  the 
tube-opening  as  soon  as  they  dive  into  the 
water,  up  thru  which  they  crawl  by  means 
of  ribs  on  the  wall  of  the  tube,  to  the  stage 
floor  level.  As  is  well  known,  the  water  in 
the  tube  will  not  rise  higher  than  it  is  in 
the  tank.  When  it  is  time,  for  the  divers 
to  appear,  they  pass  down  thru  the  tube 
and,  Wonder  of  Wonders !  they  come  pop- 
ping right  out  of  the  water  as  fresh  as  a 
daisy.  In  the  case  of  the  diving  bell,  they 
simply  hold  their  breath,  slip  out  from 
under  the  bell,  and  swim  to  the  surface  of 
the  tank.  In  one  of  these  productions  a 
Viking  ship  slowly  rose  to  the  surface  of 
the  water  on  which  the  swimmers,  about 
20  in  number,  stood,  as  the  deck  eventually 
cleared  the  water.  Truly  a  wonderful  spec- 
tacle !  To  produce  this  astonishing  display, 
the  ship  has  wheels  running  on  an  inclined 
track  up  to  the  surface  of  the  water.  A 
gripping  tackle  is  provided  at  the  bottom 
of  the  tank  to  pull  the  ship  up  at  the  de- 
sired moment.  The  masts  which  are  quite 
high  are  made  telescopic  and  these  arc 
raised  under  the  control  of  one  of  the  men 
in  the  diving  bells.  Then,  when  the  masts 
have  been  raised  about  half-way  out  of  the 
water,  all  of  the  swimmers  pop  out  from 
under  the  diving  bells,  holding  their  breath 
and  stand  on  the  deck  of  the  good  ship 
"Viking".  The  captain  of  this  mysterious 
craft  pulls*  the  lever  releasing  the  clutches, 
and  the  ship  rapidly  rises  to  the  surface, 
the  heads  of  those  standing  on  the  deck 
appearing  thru  the  water  first,  the  water 
running  from  their  clothes  and  shoulders 
as  they  emerge  from  the  watery  depths. 

At  figure  5  is  shown  an  interesting  snow 
scene  in  the  production  of  "Way  Down 
East",  the  play  that  has  successfully  "held 
the  boards"  for  many  years.  The  snow  in 
practically  every  show  is  produced  in  the 
form  of  small  bits  of  cut  up  white  paper. 
The  "snow"  is  spilled  down  from  the  fly 
gallery  40  feet  above  the  stage,  or  in  some 
cases,  it  is  simply  thrown  from  the  stage 
floor  level  by  some  other  means.  At  figure 
5  it  is  shown  being  dumped  from  trays 
along  the  fly  galleries  and  as  it  reached  a 
point  several  feet  above  the  stage  floor,  it 
was  caught  by  the  breeze  from  powerful 
electric  fans  placed  between  the  wings  on 
either  side  of  the  stage,  which  caused  it  to 
be  blown  out  on  the  stage  in  a  very  realis- 
tic manner.  At  the  same  time  the  "wind" 
noise  is  caused  by  the  whirring  of  the  fans. 

A  very  realistic  rain  and  river  scene  with 
real  water  was  produced  several  years  ago 
in  a  traveling  or  road  production,  with 
which  the  writer  had  some  experience — 
in  fact  he  had  the  pleasure  of  "controlling 
the  rain,"  and  that  is  some  pleasure,  "Be- 
lieve me,  Xantippe !"  Well,  to  cut  short  the- 
suspense,  the  rain  was  made  by  simply 
having  a  pipe  extend  across  the  front  of 


A  Home  and  Income 

For  You  in  Sunny  Florida 


Be  Independent  Own  a  Grapefruit  and  Orange  Grove- 
A  Truck  or  Poultry  Farm.   Increase  Your  Income 


You  Can  Start  a  Grove  Today 
Under  Our  New  Plan 

Develop  a  profit-earning  fruit  farm  without  leaving 
your  present  position — provide  for  your  future.  A 
small  payment  now  and  a  few  dollars  invested  each 
month  should  reap  large  and  increasing  dividends 
from  year  to  year.  You  can  now  secure  the  land  you 
want  on  payments  as  low  as  $i  per  acre  per  month. 

A  profit-producing  fruit  grove  is  a  permanent  in- 
vestment and  provides  protection  against  old  age. 

THE  RIGHT  LAND 
IN    THE    RIGHT   LOCATION  AT 
THE    RIGHT  PRICE 
We  Have  It — Any  Size  Farm 

From  10  to  640  acres  or  more.  These  splendid 
lands  are  suburban  to  Tampa,  the  metropolis  of  South 
Florida.  Here  you  find  the  most  healthful,  the  most 
delightful  climate  in  North  America.  For  eight  years 
we  have  been  right  here  helping  develop  Hillsboro — 
the  banner  agricultural  County  of  Florida,  and  we 
are  still  here  to  serve  you  and  to  help  you  obtain  the 
farm  you  want.  Whether  it's  ten  or  twenty  acres, 
for  a  Fruit  Grove,  Poultry  or  TVuck  Farm,  or  from 
80  to  640  acres  for  Geneial  Farming,  Cattle  and  Hog 
Raising,  we  can  give  it  to  you  on  very  easy  payments 
extending  over  2  or  3  years'  time  to  suit  purchaser. 

Groves  Developed   for  Non-Residents 

If  you  want  to  remain  in  your  present  position  for 
a  few  years  we  can  develop  a  grapefruit  and  orange 
grove  for  you.  When  you  are  ready  we  will  clear 
your  land,  furnish  fruit  trees,  plant  and  care  for  your 
grove  until  you  are  ready  to  look  after  it. 

We  Raise  Our  Own  Guaranteed  Citrus 

Trees  in  Our  Own  Nurseries 

This  insures  every  purchaser  the  best  fruit  trees 
that  can  be  grown.  This  also  insures  a  successful 
grove.  We  can  save  you  money  on  planting  and 
caring  for  your  grove. 

Fill  out  and  mail  us  the  coupon  today  and 
receive  our  large  descriptive  book  FREE! 

North  Tampa  Land  Company 

C.  E.  THOMAS,  Pres. 
Suite  3021,  Mailers  BIdg.  Chicago 


$300.00  to  $500.00  Per  Acre  Profit 

May  be  made  growing  truck.  This  is  not  an 
unusual  return  for  truck  farmers  in  the  Famous  Tampa 
district.  All  kinds  of  vegetables  can  be  grown.  Big 
prices  are  paid  for  early  potatoes.  Winter  cabbage. 
Bermuda  onions,  tomatoes,  celery  and  dozens  of  other 
vegetables  during  the  Winter  and  early  Spring,  when 
the  north  is  covered  with  ice  and  snow.  Strawberries, 
Melons,  and  other  small  fruits  also  yield  large 
profits. 

Poultry   a   Big  Money-Maker 

Hillsboro  County  is  without  question,  one  of  the 
most  favored  locations  in  the  United  States  for  poultry 
raising.  Tampa  affords  an  unlimited  market  for 
chickens,  eggs  and  ducks.  Commission  houses  right 
here  in  Tampa  City  do  a  tremendous  export  business 
in  poultry  and  eggs  and  the  local  demand  is  also  very 
large.  This  insures  a  steady  cash  market  at  good 
prices. 

Stock  Raising  and  General  Farming 

We  also  have  lands  especially  adapted  to  general 
farming.  Long  Staple  Cotton  Corn,  and  Live  Stock. 
Hog  and  cattle  raising  has  never  been  so  profitable 
before.  High  prices  for  all  meat  and  pork  products 
must  continue — Florida  stock  raisers  should  make  "big 
money  for  many  years  to  come. 

Write  for  Facts  About  Sunny  Florida 

IT  COSTS  YOU  NOTHING  TO  LET  US  PROVE 
TO  YOU  that  we  have  the  land  you  want — in  the  loca- 
tion you  want — at.  a  price  you  can  afford  to  pay  and 
on  the  easiest  terms  you  can  imagine.  Let  us  show 
you. 


Coupon  for  FREE  Book  on  Florida 

NORTH  TAMPA  LAND  CO., 

Suite  3021,  Mailers  BIdg.,  Chicago. 

Please  send  me  your  large  Illustrated  Book  "The  Call 
of  the  Southland"  on  choice  Citrus  Fruit  and  Truck 
Farms  suburban  to  Tampa,  Florida,  and  information  on 
how  I  can  have  a  grove  developed  on  the  monthly  pay- 
ment plan.  EE  1-2  0 

Name    .  .  

St.  No  

City   

State   


FOUR  FAMOUS  BOOKS 


Wireless  Course  in  20 
Lessons 

By  S.  Gernsback,  A,  Lescarboura  and 
H.  W.  Secor.    E.  E. 

A  course  that  tells  you  everything 
you  can  possibly  want  to  know  about 
"Wireless".  The  mysteries  of  "Wire- 
less" are  unfolded  to  you  by  the 
use  of  such  simple  language  so  skill- 
fully used  that  of  necessity  you  must 
understand  every  word.  The  subject 
is  not  treated  superficially,  however, 
for  there  is  a  whole  lesson  devoted 
to  the  Theory  and  Mathematics  of 
this   epoch   marking  subject. 

SJze_of  book  Is  7  x  IO'/4  In..  160 
pages,  350  Illustrations,  30  tables. 
Flexible  cloth  cover  . ...  per  cony  $.75 

Stiff  cloth  cover  per  copy  1.25 

Postpaid 


Experimental  Elec- 
tricity Course  in  20 
Lessons 

By  S.  Gernsback  and  H .  W.  Secor.  E.  E. 

A  Course  of  the  theory  and  prac- 
tice of  Electricity  for  the  Experi- 
menters. This  is  undoubtedly  one 
of  the  most  complete  and  com- 
prehensive treatises  of  this  special 
subject  ever  published.  The  book 
is  written  by  the  same  authors  as 
the  famous  "Wireless  Course  in 
20  Lessons". 

Every  phase  of  experimental  elec- 
tricity is  treated  comprehensively 
in  plain  English. 

The  book  contains  160  pages  and 

more  than  400  Illustrations. 
Flexible  cloth  cover... per  copy  $.75 

Stiff  cloth  cover  per  copy  1.25 

Postpaid 


No.  1.  How  to  Make  Wire- 
less Sending  Apparatus 
No.  2.  How  to  Make  Wire- 
less Receiving  Apparatus 

By  20  Radio  Experts. 

Two  Remarkable  Books 

Book  No.  1  contains  100  pages, 
size  7  x  5  in.  and  88  illustrations, 
paper  bound. 

Book  No.  2  contains  100  pages, 
size  7  x  5  in.  and  90  illustrations, 
paper  bound. 

These  two  books  have  been  ivritten 
and  published  entirely  for  the  wire- 
less enthusiast  who  wants  to  make 
his  own  radio  apparatus. 
Book  No.  I — How  to  make  Wireless 

Sending  Apparatus  25c 

Book  No.  2 — How  to  make  Wireless 

Receiving  Apparatus  25c 

Postpaid 
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Health,  Strength 
and  Development 

can  be  gained  by  exer- 
cising with  adjustable 
bar  bells  and  dumbbells 


We  are  the  origina- 
tors  of  progressive 
graded  weight  exer- 
cises, and  during  the 
last  seventeen  years 
have  developed  thou- 
sands of  men  and  boys, 
producing  more  phys- 
ical marvels  than  all 
other  systems  com- 
bined. 

Our  bar  bells  and 
dumbbells  are  instantly 
adjustable  to  suit  the 
strength  of  a  weakling 
or  a  Hercules;  and  we 
give  a  complete  course 
of  training  suited  to  the 
individual's  needs. 


Let  Us  Show  You 

CENn  EHD  CataloS  of  Adjustable  Bar  Bells. 
uLnD  rUIl  Booklet  describing  courses  of  training. 

Both  Free 
The  Milo  Bar  Bell  Company 

Third  and  Diamond  Sts.,  Dept.  1,  Philadelphia,  Pa. 


the  stage,  and  which  pipe  was  perforated 
with  several  dozen  small  holes.  This  rain- 
making  pipe  was  then  connected  with  a 
hose  to  a  water  pipe  at  one  of  the  fly  gal- 
leries, where  the  person  controlling  the  rain 
is  standing.  When  he  gets  the  cue  from 
the  stage  manager,  to  "let  'er  go",  he  im- 
mediately opens  the  valve  and  the  water 
descends  from  the  openings,  dropping  to 
the  tank  or  rubber  apron  below,  in  the  form 
of  "sure  enough,  honest-to-goodness"  rain! 
This  forms  a  sheet  of  rain  and  for  most 
purposes  gives  a  very  satisfactory  effect. 

This  show  had  a  most  exciting  water 
scene,  and  the  method  for  staging  it  was 
one  of  the  most  wonderful  that  the  writer 
has  ever  come  in  contact  with.  The  pro- 
duction carried  a  large  flexible  rubber  tank, 
the  full  length  of  the  stage  and  about  one 
foot  deep,  which  would  thus  hold  enough 
water  to  float  row-boats  or  a  small  launch. 
In  the  center  of  the  tank  there  was  a  deeper 
pocket,  measuring  about  10x7  feet  which 
projected  down  into  a  wooden  frame  under 
the  stage,  and  into  which  the  hero  pro- 
ceeded to  dive  in  the  second  act  in  order 
to  save  the  beautiful  blonde  heroine.  If 
the  "villiun"  had  felt  real  interest  in,  or 
had  been  jealous  of  the  affection  of  the 
hero  for  the  heroine  "off  stage",  he  could 
move  the  "phoney"  canvas-covered  "rock", 
and  if  our  hero  dived  he  would  then  make 
a  miscalculation  and  end  by  dropping  into 
one  foot  of  Water,  instead  of  ten.  With 
this  improvised  and  somewhat  shallow 
tank  of  water,  a  very  exciting  melodrama 
was  "put-on" ;  the  scenery  was  hung  over 
the  sides  of  the  tank  so  that  just  the  water 
line  appeared  to  the  audience,  and  in  fact 
no  part  of  the  tank  whatever.  A  band  of 
counterfeiters  floated  up  the  river  in  a 
launch,  while  the  police  boat,  chasing  them, 
fired  several  dozen  revolver  shots  thru  a 
phoney  machine  gun.  It  was  some  exciting 
plot  and  very  realistic. 

SUN,  MOON  AND  STAR  EFFECTS  ON  THE 
STAGE. 

In  the  "Garden  of  Allah",  one  of  the 
most  pretentious  scenic  productions  put  on 
in  New  York  in  several  years,  there  was  a 
very  realistic  desert  sand  storm.  Real  sand 
was  used  in  producing  this  storm  scene  and 
as  shown  in  figure  7,  the  sand  was  caused 
to  be  blown  upward,  and  then  caused  in 
turn  to  whirl  in  eddies  by  means  of  electric 
blowers  placed  at  the  proper  points  about 
the  stage.  These  electric  blowers  were 
camouflaged  under  small  stage  props,  which 
were  colored  and  arranged  to  fade  in  with 
the  sand  of  the  desert.  The  twinkling  stars 
were  created  by  a  large  number  of  tiny 
electric  lights  being  hung  against  a  dark 
blue  background,  the  various  circuits  of 
lamps  being  rapidly  switched  on  and  off  by 
an  automatic  flasher.  As  the  lights  were 
staggered  and  placed  in  an  irregular  forma- 
tion, and  as  the  lights  in  different  levels 
were  alternately  illuminated  and  extin- 
guished, no  regular  coherence  of  effect 
could  be  gathered  and  the  audience  was 
thus  charmed  with  the  display. 

At  figure  8  is  shown  an  arrangement  in 
use  for  producing  the  best  type  of  moon 
or  sun-rise,  or  also  the  setting  of  the  moon 
or  sun.  In  the  ordinary  production  no  at- 
tention is  paid  to  the  well  known  fact  that 
the  moon  or  sun  is  always  larger  when 
down  near  the  horizon,  growing  smaller  in 
diameter  as  it  mounts  to  the  heavens.  The 
moon  effect,  for  instance,  is  produced  in 
the  following  manner : — a  powerful  lamp, 
such  as  1,000-watt  incandescent  gas-filled 
bulb,  is  placed  in  a  light-tight  box.  In  the 
front  of  this  box  there  is  arranged  a  slide 
in  which  colored  screens  can  be  placed  to 
give  a  yellow  or  other  tint  to  the  light,  and 
across  this  opening  there  is  mounted  an 
iris  diafram,  similar  to  that  used  in  camera 
shutters.  This  diafram  is  fitted  with  a 
lever  extended  from  the  side  of  the  box, 
and  from  which  a  cord  depends  downward. 
The  box  is  now  carefully  elevated  by  means 
of  a  rope,  or  two  ropes,  such  as  will  allow 
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it  to  be  pulled  upward  in  a  slow  manner. 
At  the  same  time  the  operator  controlling 
the  moon-rise  slowly  closes  the  iris  dia- 
gram, causing  the  "moon"  to  gradually  grow 
small  as  it  mounts  up  from  the  horizon 
painted  on  the  scene. 

Figure  9  shows  how  open  fire  place  ef- 
fects have  been  produced  as  well  as  biasing 
fire  from  other  stage  mountings.  It  is  sel- 
dom that  a  real  fire  is  used  on  the  stage, 
both  because  it  is  not  necessary  and  also 
because  it  is  somewhat  dangerous  where 
there  is  so  much  canvas  scenery  about, 
altho  these  are  fire-proofed  as  best  they 
can  be.  The  flame  of  such  fires  is  produced 
by  thin  red  silk  ribbon  or  else  by  pieces 
of  red  silk.  An  electric  blower  or  fan  is 
so  placed  as  to  blow  these  silk  strands  and 
cause  them  to  resemble  a  flame,  especially 
when  lighted  from  behind  or  beneath  by 
means  of  red  lamps.  Figure  9  shows  also 
how  windows  in  small  houses,  appearing 
in  the  back  of  the  settings  in  certain  scenes, 
are  lighted  up.  In  a  recent  Belasco  pro- 
duction, "Dark  Rosaleen",  all  such  stage 
effects  as  this  are  very  carefully  worked 
out  so  as  to  produce  an  exact  and  true 
scenic  setting.  The  electric  lamps  for  light- 
ing up  the  windows  are  shielded  by  a  can- 
vas flap  in  the  manner  shown,  so  that  no 
light  flashes  up  above  the  frame  of  the 
house  or  reflects  back  onto  the  scenery, 
which  would,  of  course,  spoil  the  scene. 
The  windows  are  made  of  celluloid  or  simi- 
lar material,  either  colored  or  painted. 
Where  scenery  glass  is  required,  and  unless 
some  desperado  is  to  do  the  "business"  of 
jumping  thru  a  window  to  the  accompani- 
ment of  crashing  glass,  then  ordinary  win- 
dow screening  is  used.  In  one  of  these 
large  windows  containing  about  20  open- 
ings, it  was  surprising  to  note  how  well 
this  screen  resembled  glass,  and  moreover 
it  had  been  painted  around  the  edges  so 
as  to  give  the  effect  of  a  long  accumula- 
tion of  dust  and  dirt.  Flags  are  often  used 
in  spectacular  productions,  dramas,  etc.,  and 


of  course  the  best  effect  is  created  by 
having  the  flag  wave.  This  is  usually  done 
by  placing  an  electric  fan  near  the  flag  and 
just  behind  a  piece  of  scenery  so  that  the 
fan  is  out  of  sight  with  respect  to  the 
audience. 

MISCELLANEOUS  STAGE  TRICKS. 
Some  of  the  more  elaborate  stage  pro- 
ductions carry  with  them  a  portable  elec- 
tric switch-board  of  their  own,  as  shown 
at  Fig.  10.  One  of  these  switch-boards 
which  the  writer  recently  saw,  contained  a 
whole  battery  of  dimmers  (rheostats)  for 
controlling  the  lamps  of  various  border 
and  spot  lights — this  portable  switch-board 
rolling  about  on  wheels,  and  being  con- 
nected to  the  electric  supply  mains  by  means 
of  a  flexible  rubber  covered  cable.  At 
Fig.  10,  there  is  also  shown  the  three  stage 
revolving  spot-light  platform  which  is  used 
in  some  of  the  spectacular  productions  pro- 
duced on  large  stages.  The  spot-light  op- 
erators are  located  on  the  different  stages 


S  kinder  viken 
Transmitter 
Button 

The  most  ef- 
ficient little 
Transmitter 
in  the  world. 


Over  15,000  sold  in  less  than  a  year.  Use  it  on 
your  Phonograph,  Wireless,  long  distance  tele- 
phone, etc. 

Hundreds  of  interesting  experiments. 

Make  your  own  detectiphone. 

Send  $1.00  for  super-sensitive  Burton.  Three 

booklets  free  containing  circuit  diagrams.  Order 

now  from 

J.  SKINDERVIKEN 

335  Broadway,  New  York  City 

or   154  W.  Randolph  St.,  Chicago,  111. 


TEETH  DECAY  IN  BETWEEN 

No  matter  how  much  you  brush  them  on  the  OUTSIDE 

bad  breath  and  tooth  decay.  I  gerous— harmful  as  toothpicks. 
Use  new  safety  floss  guide  Just  Invented  called  FLOSSY.  Carries 
a  spool  of  the  best  flat  pure  medicated  silk  floss.  A  Iways  sanitary.  Approved 
by  dentists  everywhere  as  the  only  device  to  clean  BETWEEN  the  teeth.  Slides 
the  silk  naturally,  easily  and  safely.  Beautifully  moulded.  Ivory  finish.  Costs 
only  50c  complete.  Will  keep  your  teeth  safely  clean  a  lifetime.  To  remove  stains  from  the  surface  of  your  teeth  easily, 
||ea  |  Iflllln  TAftTUUIUITr  Wonderful  liquid.  Harmless.  Full  size  bottle  75c.  Both  of  the  above  for 
WSB  lUUinnnilt,  $1.00;  refunded  if  not  perfyctly  satisfied.  Special  sample  bottle  25c 

TOOTHWHITE  LABORATORIES,  Dept.  45.  EVANSTON.  ILL. 


Stamps  accepted.  Send  your  order  TODAY. 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work— Big  Salaries— Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge-trained  wirelessoper- 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  3arn  a  bigsalary. 

We  Also  Teach  Morse  (Wire)  Telegraphy  and  Railway  Accounting 
School  established  45  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.    Catalog  Free.  Write  Today. 

Dodge's  Telegraph  and  Wireless  Institute  26th  St.,  Valparaiso,  Indiana 


A  Practical  Electrical  Education 

in  the  splendidly  equipped  laboratories  and  shops  of  the  School 
of  Engineering  of  Milwaukee,  combined  with  the  advanced  methods 
of  instruction  as  taught  by  this  school's  faculty  of  55  experts  will 
fit  you  to  become  a  trained  master  electrician  in  one  year. 

New  Facilities  -  Greater  Accommodations 

are  at  the  disposal  of  students  beginning  the  new  Winter  Term  at 
this  school,  together  with  a  wide  range  of  specialized  technical 
and  electrical  studies. 


Institute  of  Electrotechnics 


Junior  Division  (18  mo.)  for  graduates  of  8th  grade.  Senior 
Division  (18  mo.)  for  students  with  7  high  school  credits. 
Prepares  for  entering  College  of  Electrical  Engineering  or  to 
assume  well  paying,  responsible  positions  in  the  electrical 
field,  immediately  upon  graduation.  A  strong  faculty  of 
practical  men  assures  the  student  of  a  thorough  and  useful 
training. 

Automotive  Electrotechnics 

A  6  months  short  course  and  a  more  extensive  2  year  course  in  automobile,  marine 
and  airplane  starting,  lighting  and  ignition.  The  repair  and  maintenance  of  gas 
engines  of  all  types  is  likewise  taken  up.  An  up-to-the-minute  thoroughly  modern 
and  practical  department. 

Extension  Department 

Home  Study  courses  in  electricity,  drafting,  mathematics,  English  and  wireless 
telegraphy. 

New  Term  Opens  Jan.  2nd,  1920 

Athletics,  R.  0.  T.  C.  (optional).  Amusements  of  all  kinds, 
students  Fraternity  House  with  room  and  board  at  cost.  Send 
NOW  for  latest  bulletins  and  full  Information  FREE.  Mention 
age,  education  and  course  of  interest. 

SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 

133-373  Broadway  Milwaukee,  Wis. 


School  of  Electrical  and  Mechanical  Drafting 

A  one  year  course,  covering  all  the  essentials  and  details  of  standard 
drafting  room  practice.  Trains  the  student  to  assume  positions  of 
importance  immediately  upon  completing  this  course. 

6  Months  Armature  Winding 

and  Motor  Generator  course.  Short  but  thorough,  taking  up  the 
practical  study  of  this  high  grade,  remunerative  trade. 


I    School  of  Engineering  of  Milwaukee, 
133-373  Broadway,  Milwaukee.  Wis. 

I  Gentlemen: — I  am  interested  in  the  course  or  courses  checked 
|    below.    Kindly  mail  your  latest  bulletins  and  full  information. 

 School  of  Practical  Electricity.     1  year  course. 

....Institute  of  Electrotechnics. 

 Junior  Division  (8th  grade)   18  mo. 

 Senior  Division  (2  yrs.  high  school)  18  mo. 

 School  of  Mechanical  and  Electrical  Drafting.    1  yr.  course. 

....Automotive  Electrotechnics  

....6  mo.  course.   2  year  course. 

....6  mo.    Armature  Winding  and  Motor  Generator  Course 
Extension  Department. 

 Electricity.   Mathematics. 

 Drafting.   English 

....Wireless  Telegraphy 
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YOU  MUST  GET  STRONG 

Don't  think  you  can't  do  it,  no  matter  how 
•weak  and  watery  blooded  you  may  be  now.  Don't 
let  constipation  poison  your  system,  dyspepsia 
upset  your  digestion,  neuralgia  put  your  nerves 
an  edge,  or  any  other  chronic  ailment  make  your 


life  a  burden. 


You  don't  have  to.  You  can  free 
yourself  from  these  physical  and 
mental  handicaps,  develop  your 
bodv,  strengthen  your  vital  or- 
gans and  BUILD  YOURSELF 
UP  into  a  strong,  vigorous, 
MAN  again,  if  you  will  only 
face  the  facts  and  take  proper 
steps  to  remedy  them. 

The  Simple,  Safe,  Sure  Way 

There's  only  one  way  out  for 
the  weak,  sickly  man  and  that  is 
NATURE'S  WAY.  Nature  is 
the  greatest  curative  power  in 
the  world ;  every  reputable 
medical  man  will  admit  it.  Give 
Nature  half  a  chance,  by  living 
life  as  it  ought  to  be  lived,  and 
she  will  banish  your  ailments, 
redden  your  blood,  put  good 
solid  beef  on  your  bones,  oil  up 
your  internal  machinery  and 
make  you  a  two-fisted,  healthy 
happy  member  of  society  again. 

STRONGFORTISM 

Strongfortism  is  a  simple,  plain 
system  of  strengthening  your  vital 
organs  and  developing  your  body 
and  brain  In  Nature's  own  way,  as 
I  have  learned  it  in  rny  lifetime  of 
cTDnurrnoT  study  and  experience.  No  patent 
SI  HVNbrUKt  medicines  or  dope  of  any,  kind  in 
The  Perfect  Man  the  Strongfort  way.  No  complicated 
gymnastio  apparatus.  No  castiron,  rigid  routine  of 
tiring  exercises.  Strongfortism  is  living  life  in  the  way 
to  get  the  greatest  enjoyment  out  of  it.  and  you  can 
practice  it  in  the  privacy  of  your  own  bedchamber  if 
you  like. 

I  KNOW  I  can  improve  you,  so  as  to  become  normal 
in  every  respect  if  you  will  follow  my  directions  for 
a  few  months.  I  GUARANTEE  IT.  Send  for  my 
FREE  BOOK,  "Promotion  and  Conservation  of  Health. 
Strength  and  Mental  Energy."  It  will  tell  you  all 
about  Strongfortism:  how  it  has  built  up  and  is 
building  up  weak,  ailing  men  in  every  part  of  the 
world:  how  YOU  can  build  yourself  up  and  regain 
vour  health  and  strength  and  confidence  and  enthu- 
siasm. DON'T  PUT  IT  OFF.  You  can't  afford  to  be 
without  that  book,  whatever  your  condition.  If  you 
are  weak  it  will  show  you  HOW  TO  GET  STRONG. 
If  you  are  strong  already,  it  will  show  you  how  to 
stay  so, 

IT'S  FREE.  Enclose  three  2c  stamps  for  postage 
and  packing  and  1  will  mail  you  a  copy  at  once. 

LIONEL  STRONGFORT  uSat&SSu 

1103  Strongfort  Institute,  NEWARK,  N.  J. 


Ten  Reasons 
WHY  YOU  SHOULD  BECOME  A 

DOCTOR  OF 
CHIROPRACTIC 

1.  Because  Chiropractic  is  the  foremost 
drugless  profession  of  the  day. 

2.  Because  Chiropractic  brings  results 
quicker  and  with  greater  frequency  than 
any  other  healing  method  now  known. 

3.  Because  Chiropractors  invariably  en- 
joy greater  financial  prosperity  than 
practitioners  of  any  other  method. 

4.  Because  YOU  cannot  hope  to  achieve 
economic  independence  and  the  feel- 
ing of  security  that  you  desire  by 
working  for  others. 

5.  Because  YOU  thereby  become  one  of 
the  pioneers  of  a  profession  than  which 
there  is  none  more  promising  today. 

6.  Because  Chiropractic  is  in  line  with 
evolution  of  Science,  and  is  in  ac- 
cord with  natural  laws. 

7.  Because  Chiropractors  are  gradually 
winning  universal  recognition  thru 
their  achievements. 

8.  Because  the  Chiropractic  field  is  ab- 
solutely unhampered  by  competition. 

9.  Because  the  demand  for  Chiroprac- 
tors is  nationwide,  and  is  growing 
with  tremendous  strides. 

10.  Because  YOU  owe  it  to  YOURSELF 
and  to  society  to  be  of  maximum 
benefit  to  both,  potentially  and 
actually. 

Do  not  accept  our  word  for  the  above. 
Write  for  Booklet  X  and  details,  or  call 
personally. 
Second  fall  class  registers  Nov.  1-15. 

The  New  York  College  of  Chiropractic 

1416  Broadway  New  York  Ctiy 


of  the  platform  which  has  a  total  height  of 
thirty  feet  or  more.  Flexible  rubber  cov- 
ered cables  supply  current  to  the  spot-lights 
from  the  stage  floor  pocket.  Arc  lamps 
for  stage  spot  lights  are  rapidly  going  into 
disfavor  and  the  new  500-  and  1,000-watt 
gas-filled  tungsten  lamps  are  taking  their 
place.  At  Fig.  11,  there  is  shown  a  motor- 
driven  scene  raising  and  lowering  mechan- 
ism installed  in  one  of  the  New  York  thea- 
ters. All  large  theaters  today  have  what 
is  known  as  a  grid-iron,  and  fly  gallery 
above  the  stage,  the  height  of  the  grid-iron 
being  about  80  feet  above  the  stage  floor. 
Large  drops,  ceilings  of  rooms,  house  roofs, 
and  all  such  scenic  effects  are  hoisted  by 
means  of  ropes  and  suspended  from  the 
grid-iron,  so  that  they  hang  about  40  feet 
above  the  stage,  and  just  over  the  particu- 
lar setting  which  happens  to  be  in  use. 
Sometimes  40  or  50  scenes  may  be  seen 
hanging  from  the  grid-iron  and  above  the 
Actor's  heads.  In  the  usual  theater,  these 
scenes  are  correctly  balanced  by  heavy  iron 
weights,  so  that  they  can  be  raised  and 
lowered  by  one  man,  without  undue  exer- 
tion. At  this  particular  theater,  however, 
an  electric  motor  drives  the  shaft  which 
runs  along  one  side  of  the  fly  gallery.  The 
ropes  coming  down  from  the  various  pul- 
leys up  on  the  grid-iron,  and  by  means  of 
which  the  scenes  are  raised,  pass  down  to 
this  motor  driven  shaft,  each  rope  being 
secured  to  a  suitable  winding  drum.  By 
means  of  a  clutch  attached  to  each  rope 
hoisting  drum,  it  is  possible  to  quickly  raise 
or  lower  any  scene  desired,  the  electric  mo- 
tor doing  all  the  work.  By  throwing  in 
several  clutches  at  once,  as  many  as  four 
or  five  scenes  can  be  raised  simultane- 
ously. When  the  scene  is  raised  to  its 
proper  height  and  in  order  to  prevent  break- 
ing the  ropes  and  dropping  the  scene,  an 
automatic  electric  cut-off  is  fitted  to  the 
hoisting  ropes  which  stops  the  motor  if 
the  scene  is  raised  too  far  up. 

SCENE  PAINTING 
Little  is  known  regarding  the  life  of  the 
Scene  Painter.  Painting  scenery  is  a  pro- 
fession by  itself,  and  naturally  the  first 
requisite  is  that  the  scene  painter  shall  be 
an  artist.  Also,  to  be  successful,  he  should 
be  an  engineer,  an  architect,  and  a  thoro 
student  of  electric  lighting  effects,  especially 
with  respect  to  colors.  The  brilliant  colors 
which  are  sometimes  seen  in  stage  pro- 
ductions are  very  flat  and  commonplace 
looking  when  seen  in  daylight.  All  of  these 
things  the  scene  painter  must  take  into  con- 
sideration constantly,  while  he  is  painting 
the  scene. 

Figure  12  shows  a  scene  painting  bridge 
at  a  large  New  York  playhouse.  The  col- 
ors are  made  up  in  large  quantifies  in  dishes 
and  bowls  placed  on  long  tables  along  the 
bridge, — this  bridge  being  40  feet  above 
the  stage  floor  and  having  no  rails  on  it. 
The  canvas  on  which  the  scene  is  to  be 
painted  is  mounted  on  a  large  and  fairly 
heavy  wooden  frame,  which  is  swung  on 
ropes  from  the  grid-iron  40  feet  above  the 
bridge.  By  means  of  ropes  on  either  end 
of  the  bridge,  the  scene  painters  can  raise 
or  lower  the  canvas  as  desired.  Large 
scenes  measure  about  85  feet  long  by  40 
feet  high.  All  of  the  scenes,  no  matter  of 
what  building  or  other  view  they  may 
represent,  are  invariably  laid  out  on  the 
canvas  with  chalk  lines  and  scaled  off  from 
a  miniature  scene,  in  much  the  same  manner 
as  a  house  builder  constructs  a  house  from 
the  architect's  plans.  Room  scenes  where 
elaborate  sets  are  used,  are  sometimes  pro- 
vided with  heavy  wooden  doors  and  framed 
windows ;  these  are  also  constructed  at  first 
in  miniature,  even  down  to  the  tables  and 
chairs  and  the  vases  and  clock  on  the 
mantle.  These  parts  are  scaled  off  and 
constructed  to  exact  detail  and  size  by  the 
stage  carpenters  from  the  scenic  artist's 
master  model.  These  models  are  gen- 
erally but  a  few  feet  in  length  and  some 
of  the  miniature  views,  from  which  back 
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Construction,    Care    and    Use  of 
Selenium   Cells   with  Special 
Reference  to  the  Fritts  Cell 

By  Thomas  W.  Benson 

The  lack  of  definite  information  relative 
to  the  construction  of  Selenium  Cells  has 
led  the  writer  to  record  the  results  of 
some  of  his  experiments  and  to  fully  de- 
scribe the  apparatus  as  developed  by  him. 
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To  Help  Make 
Strong,  Keen 
Red-Blooded 
mericans 


'RVd 


*      MO  W 

Being  used  by  over  three 
million  people  annually. 
It  will  increase  the 
strenstb  of  weak, 
nervous,  run  -  down 
iolks  in  two  weeks' 
time  in  many  in- 
»     stances.  Ask  your 
doctor  or  druggist 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a  minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  Irritation — feels  like  a  gentle  massage. 
Can  be  used  with  or  without  electric  current. 

All  users  ol  the  Lek-TrO-ShaV  speak  well  of  il 

A  barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A  home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  111 
effects  as  I  usually  get  from  another  razor." 

No.  1  Made  for  use  from  Light  Socket. 
No.  2  Made  for  use  from  Dry  Battery. 

Write  for  Illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

Dept.  122,  Omaha,  Nebr. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


December,  1919 


ELECTRICAL  EXPERIMENTER 


815 


"Don't  teirm& 

you  jiever  had  a  chance! 

"Four  years  ago  you  and  I  worked  at  the  same  bench.  We  were 
both  discontented.  Remember  the  noon  we  saw  the  International 
Correspondence  Schools'  advertisement  ?  That  woke  me  up.  I 
realized  that  to  get  ahead  I  needed  special  training,  and  I  decided  to 
let  the  I.  C.  S.  help  me.  When  I  marked  the  coupon  I  asked  you 
to  sign  with  me.    You  said,  'Aw,  forget  it  1 ' 

"I  made  the  most  of  my  opportunity  and  have  been  climbing  ever 
since.  You  had  the  same  chance  I  had,  but  you  turned  it  down. 
No,  Jim,  you  can't  expect  more 
money  until  you've  trained 
yourself  to  handle  bigger 
work." 


TI»H  OUT  Hut  I 


.  INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6209,  SCRANTON,  PA. 

I Explain,  without  obligating  me,  how  I  can  qualify  for 
the  position,  or  in  the  subject,  before  which  I  mark  X. 


There  are  lots  of  "Jims "  in  the 
world — in  stores,  factories,  offices, 
everywhere.  Are  you  one  of  them? 
Wake  up  !  Every  time  you  see  an 
I.  C.  S.  coupon  your  chance  is  staring 
you  in  the  face.   Don't  turn  it  down. 

Right  now  over  one  hundred  thou- 
sand men  are  preparing  themselves 
for  bigger  jobs  and  better  pay  through 
I.  C.  S.  courses. 

You  can  join  them  and  get  in  line 
for  promotion.  Mark  and  mail  this 
coupon,  and  find  out  how. 


ELECTRICAL  ENGINEER 
Eleetrle  Lighting  and  Itjs. 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
MECHANICAL  ENGINEER 
UeebBnleal  Draftsman 
Machine  Shop  Praetlce 
Toolmaker 
Gas  Engine  Operating 
CIVIL  ENGINEER 
SarreTtnfl;  and  Mapping* 
MINE  FOREMAN  or  ENG'R 
STATIONARY  ENGINEER 
Marine  Engineer 
Ship  Draftsman 
3  ARCHITECT 

Contractor  and  Hallder 
Arehlteetnral  Draftsman 
Concrete  Builder 
Structural  Engineer 
PLCMKING  AND  HEATING 
Sheet  Metal  Worker 
Textile  Overseer  or  Snp  t. 
OnRMIST 
□  Navigation 


I 

I 

I  Present 

'  Occupation. 

I Street 
ind  Ma 


□  SALESMANSHIP 
3  ADVERTISING 
3  Window  Trimmer 
J  Show  Card  Writer 

□  Sign  Painter 

□  Railroad  Trainman 

□  ILLUSTRATING 

□  Cartooning 

□  BUSINESS  management 

□  Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Tjpiit 

□  Cert.  Pub.  Accountant 

□  TRAFFIC  MANAGER 

S Railway  Accountant 
Commercial  Law 

□  GOOD  ENGLISH 
Q  Teacher 

□  Common  Sehool  Snbjeeta 

□  Mathematics 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  aDTOHOIIILE  OPERATIRa 

□  Auto  Repairing  inSpsDUfc 

□  AGRICULTURE  lOFreDeh 

□  Ponltry  Raising  |  p  Italian 


Name- 


City. 


-State- 


W  A   N   T  E 


Rapid  advancement  to  high  Government  Positions. 
"No  layoffs"  because  of  STRIKES.  WARS,  or  the 
WHIMS  OF  SOME  PETTY  BOSS.  Pleasant  work. 
Traveling  constantly.  Vacation  at  full  pay.  THE 
POSITION  IS  YOURS  FOR  LIFE. 

Country  residents  and  city  residents  stand  the  same 
chance.  Common-sense  education  sufficient.  Political 
influence  NOT  REQUIRED. 

Write  immediately  for  free  list  of  Government  posi- 
tions now  open.  Don't  delay.  Every  day  you  lose 
means  the  loss  of  just  so  much  chance  of  your  early 
appointment. 


Df  ,  '       MAIL  THIS 

I  COUPON  TO 

•  ^  FRANKLIN 

INSTITUTE 

$  \  \  7         ^^Dept.  IH  101       ROCHESTER.  N.  Y. 

This  coupon  filled  out  as  directed,  en- 
titles the  sender  to(l)  free  sample  exami- 
nation questions:  (2)  a  free  copy  of  our  book. 
"Government  Positions  and  How  to  Get  Them;" 
(3)  free  list  of  positions  now  open;  and  (4)  to  con- 
sideration for  Free  Coaching  for  the  examination  here 
_checked_  COUPON.  


. .  Railway  Mail  Clerk 

($1300  to  $2150) 
. .  Postoflice  Clerk 

($1200  to  $1650) 
. .  Postoffice  Carrier 

($1200  to  $1650) 
.  .  Rural  Mail  Carrier 

($920  to  $2160) 

Name   


.Bookkeeper  ($1 100  to  $1800) 
.Customs  Positions 

($900  to  $1500) 
.File  Clerks  ($1 100  to  $1800) 
.Stenographer 

($1 100  to  $1500) 
.Clerk  In  the  Departments  at 
Washington  ($1 100  to  $1500) 


Address   M  101 

 Use  this  before  you  lose  it.   Write  plainly. 


drop  scenes  like  the  one  shown  at  Fig.  12, 
are  painted,  are  no  larger  than  an  8x10 
inch  photo.  Photos  are  often  used  to  paint 
scenes  from  or  to  help  the  artist  in  de- 
picting correctly  certain  foreign  views,  such 
as  Chinese  buildings,  et  cetera. 

Stage  scenes  are  painted  in  strips,  i.e., 
when  several  painters  are  working  upon 
the  bridge,  they  all  work  across  the  canvas 
at  an  average  height  of  say  6  feet.  After 
this  6  foot  strip  across  the  canvas  has 
been  painted,  the  frame  is  lowered  this 
amount,  and  a  new  six  foot  strip  across 
the  scene  is  painted,  and  so  on,  until  the 
whole  canvas  is  finished. 

A  new  departure  in  scene  painting  is 
that  involving  the  use  of  a  large  air  brush 
which  is  shown  at  Fig.  12.  One  of  the 
most  successful  scenic  artists  who  was  the 
first  to  make  use  of  the  air-brush  in  paint- 
ing scenes  on  such  a  large  scale  as  this,  is 
Mr.  D.  M.  Aiken  of  New  York.  The  beau- 
tiful and  truly  magnificent  color  effects 
known  only  to  the  air-brush  artist,  have 
been  available  for  a  number  of  years  in 
connection  with  small  photograph  retouch- 
ing; and  now  that  these  wonderously  beau- 
tiful color  creations  are  available  to  the 
stage  scene  painter,  we  can  expect  to  see 
some  extraordinarily  entrancing  stage  set- 
tings. 


Mew  Y©s*fe 
Electsracml  Slhiow 

(Continued  on  page  761) 


brush  at  the  front  of  it,  which  was  rubbing 
the  soap  suds  and  water  thru  the  rug  faster 
than  Aunt  Jemima  ever  thought  of  doing  it 
in  her  palmiest  house-cleaning  days.  The 
gentleman  in  charge  of  this  exhibit  asked 
us  to  come  right  up  and  inspect  the  opera- 
tion, and  we  did.  The  rug  was  quite  dirty 
where  the  machine  had  started,  but  the  path 
over  which  it  had  slowly  past  and  washed, 
as  well  as  dried,  was  astonishingly  clean. 
Now,  thanks  to  this  invention,  rugs  and  car- 
pets in  large  hotels,  theaters  and  dwelling 
houses  can  be  cleaned  right  on  the  floor 
without  removal. 

All  kinds  of  electrical  kitchen  utensils 
were  exhibited,  some  of  them  in  actual  op- 
eration, from  electric  toaster  up  to  gigantic 
five  horse  power  dough  mixers  in  the  elec- 
tric bakery,  which  cuft  and  swatted  the  100- 
pound  batch  or  bread  dough,  as  if  it  had 
been  only  as  big  as  a  finished  loaf  of  bread. 
The  bread  was  baked  in  this  bakery  in  elec- 
tric ovens  and  served  with  "current"  jelly 
to  the  hungry  crowd.  The  bread  was  good, 
we  tried  it,  and  we  did  not  feel  any  ill 
effects  from  the  "current"  jelly,  altho  we 
did  expect  a  shock  or  two.  See  Figure  5. 
The  new  electric  reflection  heaters,  com- 
posed of  a  small  electrically  heated  coil 
placed  in  the  focus  of  a  copper  reflector, 
were  displayed  at  many  spots.  You  can  feel 
the  blast  of  heat  reflected  from  these,  even 
when  the  heaters  are  at  a  distance  of  10 
to  15  feet,  whenever  you  pass  one  of  these 
heaters.    Shown  at  Fig.  6. 

One  of  the  electric  washing  machines  of 
particular  efficiency,  and  which  appeared  to 
be  extraordinarily  "full  of  pep,"  is  that 
illustrated  at  Fig.  7.  This  was  called  the 
"Locomotive"  Washer.  The  glass  tank 
rushed  back  and  forth  with  startling  veloc- 
ity, forcing  the  hot  soapy  water  thru  the 
clothes  with  a  natural  pressure  and  in  a 
way  which  would  not  injure  them. 

Passing  on,  we  finally  arrived  at  the  cor- 
ner where  the  electrical  "Docs"  held  forth. 
The  air  in  this  region  was  surcharged  with 
high  tension  electricity  as  the  powerful 
Coolidge  X-ray  tubes  shot  forth  their  pene- 
trating rays,  while  now  and  then  a  crashing 
spark  jumped  across  a  one-foot  gap  on  the 
transformer  exciting  the  tube,  not  to  men- 
tion the  crashing  of  several  dozen  small 
high-frequency  machines,  which  were  being 


TRICKS,  PUZZLES,  JOKES,  TOYS, 

games,  novelties,  doll  and  cane  racks,  plays,  wigs,  stage 
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Get  an 

Ideal  Model  ^ 

Aeroplane  | 

for  Christmas !  « 

Building  and  Flying  Ideal  Model  Aeroplanes  is 
real  sport  because  Ideal  Models  are  accurate,  scale- 
reduction  duplicates  of  real  Aeroplanes.  They  look 
like  tile  machines  they  are  copies  of :  have  parts 
and  fittings  like  real  ones,  and  rise  from  the 
ground  or  water  by  their  own  power  and  fly  in 
the  air.  Build  one.  Learn  about  aeroplanes,  how 
they  are  built  and  how  they  fly.  Ideal  Model 
Aeroplane  Construction  Outfits  make  building  easy. 
They  contain  all  parts,  fittings,  materials,  plana 
drawn  to  scale  and  full  building  and  flying  in- 
structions. You  make  and  assemble  the  parts  like 
a  real  Aeroplane  mechanic. 

You  Can  Build  and  Fly 
Accurate,  Scale-Models 
of  These  Famous  Aeroplanes 

Ton  can  get  a  Complete  Construction  Outfit  to 
build  an  absolute  duplicate,  scale-reduction  Model 
of  any  of  these  well-known  machines: 

NC-4    (Navai-Curtiss    Seaplane).     The  first 

'plane  to  fly  across  the  Atlantic  Ocean.  4% 

ft.  Model.    Shown  above. 

DeHAVILLAND  Battle  'Plane  (DeH-4).  The 
fighting  'plane  used  by  the  American  Aces  in 
the  World  War.    3  ft.  Model.    Shown  below. 
Curtiss  Military  Tractor.    The  'plane  used  to 
train  our  Aviators.    3  ft.  Model. 
Blerlot    Monoplane.     The   first   aeroplane  to 
cross  the  English  Channel.    3  ft.  Model. 
Nleuport  Monoplane.    A  famous  French  'plane 
used  in  the  War.     3  ft.  Model. 
Taube  Monoplane.    The  early  German  dove- 
like machine.    3  ft.  Model. 
Cecil  Peoll  Racer.     A  racing-type  aeroplane 
with  a  record  for  distance  flights. 

Ideal  Model  Aeroplane  Construc- 
tion Outfits  for  building  any  of  the 
above  Aeroplanes  are  sold  by  Lead- 
ing Toy,  Sporting  Goods  and  De- 
partment Stores.  Ask  lor  them  at 
your  store.  Be  sure  you  get  IDEAL 
Model  Aeroplanes  because  they  are 
the  only  ones  that  are  true  copies  of 
actual  Aeroplanes. 

Send  for  the  Ideal  Aeroplane  Book 
Tells  all  about  Ideal  Aeroplanes  and 
Flying  Toys;  gives  complete  descrip- 
tions and  prices;  contains  list  of 
stores  where  you  can  get  them.  Get 
this  book.  sure.  48  pages.  Sent 
Postpaid  for  10c  In  stamps. 

Ideal  Airplane  &  Supply  Co. 

Making  Model  Aeroplanes  Sines  1911 
'    159-161   Wooster  St..  Cor.  W. 
Houston  St.,  New  York  City. 


Don't  Lick  Stamps 


or  Envelopes 


Moisten  them  with  THE  ARGUS  MOISTENER.  Always 
ready  for  use.  Sanitary.  Moistens  flap  or  stamp  neatly,  quickly— 
Id  series  or  singly.  Beautifully  nickel-plated.  Highly  desirable  for 
OFFICE  OR  HOME 


PRICE,   CI   Eft       Ask  your  stationer  or  send  as  $1.60. 
PREPAID   S>X.«W      Money  refunded  If  not  satisfied. 
ARGUS  MFG.  CO.  402-6  K.  Paulina  St.  Dept.  27  CHICAGO 


Swing  4  in.,  H  in,  between  centers,  17  in. 

total  length.  ShippinKJf eight  13 lbs.  Bed 
of  lathe  is  maohined.  W  orkmanship  first- 
class.   Eaoipped  with  wood  turning  chuck, 

'  Can  be  fitted  into  Sin.  face  plate  and  driU  chuck  mm  , 
special  equipment.   Order  cne  today,  1  rice  $6.00  eaahl 

T0lfP0,q«IQ| 


demonstrated  by  experts  for  the  benefit  of 
a  "long-suffering"  public.  This  exhibit  also 
included  electric  lamp  heat  baths  in  the 
form  of  cabinets  of  various  shapes  and 
sizes  fitted  with  mirrors  and  several,  dozen 
high  candle-power  lamps  inside  of  them, 
as  well  as  nifty,  small-size  X-ray  outfits 
for  dentists.  You  know,  now-a-days,  they 
say  a  patient  knows  as  much  about  his 
tooth  as  a  dentist  does,  unless  the  "Doc" 
has  an  honest-to-goodness  X-ray  machine 
and  can  examine  the  "interior"  of  your 
roots  and  jaw  bone  to  see  whether  or  not 
you  have  any  tumors  or  abcesses  sprouting 
there.  So,  this  year,  more  than  ever  be- 
fore, everybody  that  was  up  on  the  tech- 
nique of  modern  denistry,  was  particularly 
interested  in  this  display.  One  of  the  spe- 
cial tooth-jerkers'  X-ray  tooth  analyzers,  is 
illustrated  at  Fig.  9. 

WIRELESS  HOLDS  SWAY  AT  THE  ELECTRI- 
CAL SHOW. 

At  one  corner  of  the  radio  exhibit  we 
ran  into  the  latest  thing  in  wireless,  the 
radio-goniometer  or  wireless  direction 
finder.  See  Fig.  10.  This  comprises  a  coil 
of  several  turns  of  wire  mounted  on  a 
pivoted  frame,  so  that  the  coil  can  be  turned 
around  to  any  degree  of  the  compass.  The 
shaft  is  fitted  with  a  pointer  and  scale,  so 
that  the  exact  point  of  the  compass  to  which 
it  points  can  at  once  be  determined.  Thou- 
sands of  these  devices  were  used  during 
the  war  to  locate  enemy  wireless  stations, 
when  the  latter  were  fired  on  by  our  ar- 
tillery, sometimes  when  they  were  many 
miles  away  and  out  of  sight.  Wireless 
telephony  was  demonstrated  at  the  Elec- 
trical Show,  also,  as  shown  at  Fig.  15.  Au- 
dion  bulbs  were  used  in  practically  all  of 
the  wireless  instruments  exhibited  both  for 
transmitting  and  receiving.  A  new  and  in- 
teresting "direct  current"  wireless  trans- 
mitter, giving  a  musical  note  without  a  ro- 
tary converter,  was  demonstrated. 

As  before  mentioned,  a  complete  electric 
dairy  was  exhibited,  with  several  choice 
cows  which  were  milked  with  an  electric 
vacuum  milker  several  times  a  day,  for  the 
edification  of  the  cityites,  who  occasionally 
manifest  the  idea  that  our  lacteal  products 
come  from  so  lowly  a  source  as  the  country 
roadside  milkweed.  Some  extremely  in- 
teresting and  clever  "coin-in-the-slot"  dis- 
pensing machines  were  exhibited.  The 
company  supplying  these  machines  have 
made  them  as  nearly  human  and  fool-proof 
as  possible.  Not  only  do  these  machines 
dispense  everything  imaginable — from  a 
"cootie-proof"  hair  brush  to  a  theater  ticket 
to  see  a  Mary  Pickford  six-reeler,  but  they 
are  fitted  with  one  of  the  most  marvelous 
scientific  coin  rejectors  ever  conceived. 
They  are  guaranteed  to  refund  your  money 
unless  you  feed  them  with  guaranteed  solid 
U.  S.  coin,  and  this  coin  must  not  have 
any  holes  in  it ;  no  smoothed  out  edges  and 
no  figures  or  designs  missing.  Also,  the 
weight  must  be  right,  the  composition  must 
be  right,  and  the  size  must  be  correct.  Ap- 
parently, this  machine  has  got  the  eagle- 
eyed  bank  cashier  backed  off  the  map 
when  it  comes  to  telling  a  "counterfeit" 
from  a  "real"  coin.    See  Fig.  12. 

Electric  sirens  were  exhibited  (see  Fig. 
13)  in  various  sizes,  some  of  which  can  be 
heard  for  several  miles,  and  which  are  used 
with  great  success  by  fire  departments. 
Many  electric  devices  and  attachments  were 
shown  to  aid  the  seamstress  and  tailor  and 
a  new  line  of  cloth-cutting  machines  were 
demonstrated.  One  of  these  machines,  in 
the  hands  of  an  experienced  operator,  will 
cut  thru  a  hundred  thicknesses  of  cloth  at 
once.  One  style  has  a  motor  operated  steel 
wheel  which  does  the  cutting,  while  another 
larger  type  has  a  knife  shaped  like  a  razor 
blade  which  is  oscillated  vertically  several 
hundred  times  per  minute.    See  Fig.  14. 

Electric  auto  trucks  operated  with  power- 
ful storage  batteries  were  exhibited  and 
caused  much  comment  among  those  who 
were  interested  in  transportation  and 
freight  haulage  problems.    See  Fig.  16. 


COPPER  AERIAL  WIRE* 

We  have  just  received  sev- 
eral thousand  pounds  of  No. 
w     ltta  14  Pure  copper  aerial  wire 
Jm      VA  which  we  are  selling  for  40c 
™  per  pound.    This  wire  runs 
80  feet  to  the  pound  and  is 
guaranteed  to  be  satisfactory 
by  us.    Postage  and  insur- 
ance must  accompany  all  or- 
ders, otherwise  they  will  be 
shipped  by  express  collect. 

We  are  listing  a  few  more  of  our  exceptional 
bargains  below : 

Telephone  Relays — with  six  contacts  and  dust 
proof  cover — shipping  weight,  2  lbs  each  $  1 .50 

Powerful  Horseshoe  Magnets — made  of  high  grade 
Norwegian  iron.  5  inches  high — shipping  weight, 
2  lbs  each  .30 

Condensers—  V2.  7/10.  1,  1%  and  2  Micro  Farads- 
all  types  contained  in  indestructible  metal  case 
— shipping  weight,  2  lbs  each  .50 

Resistance  Colls — wound  to  4500  ohms  resistance 
with    German    silver  wire — shipping  weight. 

1  lb.   each  .40 

Induction  Colls — primary  one  ohm,  secondary  55 

ohms — shipping  weight,  1  lb  each  .50 

Telephone  .Receivers — standard  75  ohm  bi-polar, 
complete  with  cord — shipping  weight,  2  lbs., 
each   80 

Dry  Cells — slightly  used — shipping  weight,  per 
doz.,  26  lbs  per  doz.  1.25 

Small  Complete  Telephones — ready  for  mounting 
on  your  wall — work  on  two  dry  cells — shipping 
weight,  4  lbs  each  3.00 

Telephone  Ringers— 630  ohms — shipping  weight 

2  lbs  each  .80 

Send  5o  for  our  illustrated  catalogue  showing  many 

other  items  at  our  bargain  prices. 

ELECTRICAL  SPECIALTY  COMPANY 

Dept.  E — 48  So.  Front  St.,       Columbus,  Ohio 


Real  Indoor  Football 


A  new  game  that  gives 
you  all  the  sport  and 
thrill  of  a  regular  out- 
door contest. 

The  players  must  make 
their  own  choice  of  moves 
and  direct  the  operation 
of  their  teams  just  as 
if  they  had  live  men  on 
the  field. 

Every  point  in  the  real 
game  is  covered  and  every 
move  can  be  duplicated. 

The  most  exciting  game 
on  the  market  to-day. 
You'll  never  grow  tired  of 
it.  Attractively  put  up— 
with  full  directions. 


Shipped  Anywhere  $  1  00 

in  United    States      1 —  postpaid 

Order  today  while  they  last 

UNIQUE  GAME  &  TOY  SERVICE 

1328  Broadway,  New  York  City 


Battery  Charging  Your 
Biggest  Honey-Haker 


$150  TO  $350  CLEAR  PROFIT  A  MONTH  WITH 
THIS  HB-32  BATTERY  CHARGER 

You  can  recharge  32  6 -volt  auto  batteries,  or  equiv- 
alent in  12-  or  24-volt  batteries,  at  one  time,  for 
10c  to  15c  each.  Customer  nays  75o  to  $1.50.  Figure 
the  profits  yourself.  Others  are  making  BIG  PROFITS 
with  HB  Battery  Charging,  a  — 
Why  not  YOU?  Get  busy  NOW--add| 
thosoextra  profits  to  your  income.  I 
Small  Investment  Puts  This  I 
Money-Maker  in  Your  Garage.  I 
Balance  on  easy  monthly  terms.  | 
Outfit  easily  pays  for  itself.  Abso- 
lute Money-back  Guarantee.  No 
burn-outs,  or  renewals.  Easy  to 
install  and  operate.  Only  attention 
needed  Is  occasional  oiling.  Write 
TODAY  for  fell  information. 
HOBART  BROTHERS  COMPANY 
Box  123  E  Troy,  Ohio. 

Successful  Mfrs.  since  1893 


fSend  To-day  for  the^ 

"Electrical  Workers  Friend" 

An  electrical  book  of  66  motor     <J  f%  CQ 
drawings  with  complete  Instruc-     V  «g  * 
tions  for  rewinding  and  reconnect-        m  M 
tag  A.C.  motors.  Special  at  ^  _ 

Or  write  for  full  particulars  of  Ulifl  MlUaMe  BOOH. 

SMITH  &  SMITH  PUBLISHING  CO. 
Dept.  6.  1524LOWRIESTM  N.S,  PITTSBURGH.  PA. 
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In  this  Department  we  publish  such  matter  as  is  o  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


Automatic  Non-Leak  Oil  Can. 

(356)  L.  Scales,  Tusla,  Okla.,  asks  our  advice  on 
an  automatic  self-closing  spout  for  oil  cans.  When 
the  bottom  is  prest,  a  rod  fastened  to  it  opens 
and  closes  a  plug  or  valve  in  the  tip  of  the  spout. 

A.  We  have  looked  over  your  drawing  care- 
fully, showing  your  suggestion  for  an  automatic 
oil  can,  and  it  would  seem  to  have  several  good 
merits,  particularly  from  the  fact  that  no  oil  can 
leak  out  of  the  can  when  it  may  happen  to  be 
knocked  over  or  upset.  There  is  only  one  weak 
point  which  you  probably  have  or  can  overcome 
in  the  design  or  manufacture  of  this  oil  can,  and 
that  is  the  small  metal  bar  or  pear-shaped  plug 
at  the  spout  of  the  nozzle,  which  has  to  be 
screwed  on  to  the  light  rod  secured  to  the  bot- 
tom. It  would  seem  that  after  the  can  had  been 
used  for  a  while,  that  the  wear  and  tear  on  the 
thread,  etc.,  would  lower  the  efficiency  of  the  de- 
vice, causing  it  to  leak  oil  when  upset,  in  spite 
of  the  attempt  made  to  overcome  this  objection. 

If  you  can,  however,  overcome  this  weak  point 
and  provide  a  sufficiently  heavy  rod  to  make  the 
oil  can  reliable  and  suitable  for  constant  usage, 
we  believe  you  have  a  very  good  device  and  one 
worth  applying  for  a  patent  on. 

Thermometer. 

(357)  John  Schmidt,  Long  Island,  N.  Y., 
writes:  "Having  read  in  the  current  issue  of 
Electrical  Experimenter  of  the  patent  advice 
you  give  to  readers,  I  submit  to  you  the  following: 
I  have  perfected  a  thermometer  constructed  by 
winding  a  spring  made  from  a  certain  metal 
called  by  some  thermostatic  steel.  The  spring  is 
wound,  one  coil  on  top  of  the  other,  similar  to 
a  watch  main-spring.  A  shaft  of  a  predetermined 
height  is  soldered  to  the  spring.  Next  a  bearing 
is  fastened  to  a  case  of  suitable  size  for  the  shaft 
to  lay  into  (the  top  bearing  is  merely  a  hole 
drilled  into  the  dial  of  the  instrument).  The  dial 
is  properly  calibrated,  with  which  I  am  thoroly 
familiar.  As  you  will  notice  by  the  sample  which 
I  sent  you,  one  side  of  the  metal  is  nickel,  which 
makes  it  expand  with  heat  and  contract  with  cold, 
which  in  turn  rotates  the  shaft  to  the  end  of 
which  a  pointer  is  fastened.  This  determines 
the  correct  temperature  of  the  room  .into  which 
it  is  hung.  I  have  constructed  a  model  which  has 
stood  up  with  any  mercury  thermometer  that  I 
hung  along  side  of  it.  To  my  knowledge  there  is 
not  another  instrument  built  along  these  lines. 
Please  advise  if  a  patent  can  be  obtained  on  this 
invention." 

A.  To  our  mind  this  is  a  very  good  idea,  and 
we  are  inclined  to  think  that  a  patent  can  be 
obtained  on  this  invention.  Providing  a  large 
temperature  range  can  be  had  on  such  a  ther- 
mometer, we  should  think  that  it  would  be  quite 
a  practical  instrument  and  one  that  would  com- 
mend itself  readily  to  the  public. 


Protected  Switch. 

(358)  Onni  Koskin,  Dollar  Bay,  Mich.,  says: 
"It  is  claimed  that  a  large  share  of  the  accidents 
from  electric  shock  are  caused  by  open  knife 
switches.  I  think  that  this  could  be  prevented  by 
insulating  all  the  exposed  metal  parts,  except  the 
contacts  with  some  material  such  as  the  enamel 
used  on  some  electric  wires.  I  would  like  to 
know  if  this  idea  could  be  patented." 

A.  Switches  of  this  kind  are  in  use  now. 
For  this  reason  we  do  not  think  that  you  could 
obtain  a  patent. 


Electric  Recorder  and  Reproducer. 

(359)  Marion  W.  Taylor,  Buechel,  Ky.,  sub- 
mits an  idea,  shown  in  the  illustration,  which 
works  as  follows:  The  recorder  and  reproducer 
works  as  a  telephone  receiver.  A  person  speak- 
ing in  a  transmitter  connected  to  this  instrument 
causes  the  vibrator  or  diafram  to  vibrate,  thus 
making  the  impression  upon  the  record.  Then, 
when  run  over  the  second  time  the  same  will  be 
reproduced  in  a  pair  of  receivers,  this  being  done 
by  having  a  direct  current  between  recorder  and 
phones,  so  that  when  the  diafram  vibrates  it  breaks 
the  lines  of  magnetic  force  producing  sounds.  He 
wishes  to  know  if  this  is  a  patentable  feature  and 
if  we  think  that  the  idea  is  valuable. 

A.  This  seems  to  us  as  a  good  idea,  and  we 
think  a  patent  can  be  obtained  on  it,  altho  we  do 
not  see  the  exact  use  of  the  instrument,  but,  of 


course,  there  may  be  some  uses  for  it,  such  as  for 
transmitting  phonograph  music  at  a  distance,  etc. 
You  seem  to  think  that  it  is  necessary  to  have  a 
battery  in  connection  with  this  device,  but  this  is 
not  necessary,  providing  the  electro-magnets  have 
a  steel  horseshoe  magnet.  Then,  in  that  case, 
no  battery    is   required,   as  the   music   or  words 


a  -  ///7  d/afrom 
b'  e/eetrv  magnets 
C'  set  screw 
d'-sef  sere  iv 
e-  need/e 
f  •  tr/res 


from  the  phonograph  would  be  transmitted  "elec- 
tro-magnetically";  the  same  as  when  you  take  two 
receivers  and  connect  them  together  without  a 
battery.  This  arrangement,  as  is  well  known,  will 
then  "talk."  The  coils,  however,  must  be  mounted 
on  soft  iron  pole-pieces,  not  on  the  steel  magnet 
frame  proper.  These  pole-pieces  or  cores  are  then 
securely   clamped   to   the   steel  magnet. 


Wireless  Device. 

(360)  W.  J.  B.,  Philadelphia,  Pa.,  sends  in  a 
description  of  a  design  of  a  new  system  for  wire- 
less telegraphy,  and  would  like  to  know  if  a 
patent  could  be  obtained  upon  it  and,  particularly 
as  it  requires  no  aerial,  what  its  advantages  are. 
Several  other  pertinent  questions  are  asked. 

_  A.  We  have  carefully  looked  over  this  inven- 
tion, but  we  fail  to  see  how  it  could  possibly  work, 
as  no  circuit  is  provided  for  the  secondary  dis- 
charge of  the  spark  gap;  hence  we  feel  certain 
that  it  could  never  work  successfully. 

Scale  Dividers. 

(361)  Elmer  Knitter,  Cleveland,  Ohio.,  writes: 
"I  submit  herewith  a  sketch  of  an  idea  on  which 
I  would  like  to  have  your  opinion   along  such 


Don't  Lose  Your 

Before  disclosing  your  invention  to  any- 
one send  for  blank  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
A  sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  "Evidence  of  Con- 
ception" sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a  post 
card  will  do. 
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TO  THE  MAN  WITH 
AN  IDEA 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

164  Owen  Building,  Washington,  D.  C. 
2276-8  Wool  worth  BIdg.,  New  York  City 
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Before  disclosing  an  invention,  the  inventor  should  write  for 
bur  blank  form  "EVIDENCE  ON  CONCEPTION."  This  should  be 
signed  and  witnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.    Electrical  cases  a  specialty. 

Our  illustrated  Guide  Book,  "HOW  TO  OBTAIN  A  PATENT," 

Sent  Free  on  request.       Highest  Reference!  Prompt  Attention  Reasonable  Terms 
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HOW  TO  MAKE 

MONEY  WITH  YOUR  PATENT 
HOW  TO  SELL 
HOW  TO  KEEP  CONTROL 
A  HOW  TO  ORGANIZE 

W  HOW  TO  RAISE  MONEY 

These  and  hundreds  of  other  vital  questions  the  In- 
ventor must  know  to  make  his  invention  m  financial 
success,  fully  answered  in 

The  Inventors'  Manual  of  Valuable  Information 

$1.00  per  copy,  postpaid 

If  you  have  a  patent  or  axe  thinking  of  taking  out  one, 
protect  yourself  by  getting  all  the  information  this 
valuable  book  contains. 

Write  for  free  circular  and  table  of  contents. 
^^G.  E.  Perry  Compapy,  Publiihen.  1324  Broadway  N.  Y.  ^ 

Free  Book  on  PATENTS 

Write  today  for  a  Free  Copy  of  "How  to 
Obtain  a  Patent."  Contains  valuable  in- 
formation and  advice  to  inventors.  Tells 
how  to  secure  Patents.  Send 
model  or  sketch  of  your  inven- 
tion for  opinion  of  its  patent- 
able nature — Free.  (20  years 
experience.)  Talbert  &  Tal- 
bert, 4287  Talbert  Bldg.,  Wash- 
ington, D.  C. 


IflDiTSDISE 

Wo  Book /Sr 

INVENTORS— 
MANUFACTURERS 


SIXTH  EDITION 


for 

Inventors  and 
Manufacturers" 


SIXTH  COITION. 


By  return  mail  FREE. 

Write  LACEY&LACEY 

Dept  K.  Washu15ron.DC 


Competent  Patent  Service 

By  a  Former  Examining  Official 
of  the  U.  S.  Patent  Office 

Norman  T.  Whitaker 

Lawyer  and  Engineer 

480  Whitaker  Bldg.  Washington,  D.  C. 

Branch  Office,    52  Wall  St.,   New  York  City. 

INQUIRIES  INVITED 


PATENTS 

Record  your  Invention.  Opon  request,  I  will  forward  to 
you  my  form  **Fixintr  the  Essential  Dates  of  Invention", 
together  with  full  information  concerning  its  use  and 
the  best  wav  to  secure  patent  protection.  Prompt, 
personal,  efficient  service,  by  an  attorney-at-law, 
having  over  twelve  years  experience  In  patent  matters. 
Keaonible  pre-war  charges.  B.  P.  FISHBURNE,  324 
McGMt  Bldg.  Washington,  O.  C.  - — 


PATENTS 


C.  L.  PARKER 

Formerly  Member  Ex- 
amining Corps.   U.  8. 

Patent  Office. 
PATENT  LAWYER 

McGill  Bldg. 
Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  "Protectlno.  Exploiting 
and  Selling  Inventions,"  sent  upon  request. 


Hand  Books  on  Patents.  Trade  Marks,  etc.,  jent 
free.  Our  70  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  be  read  by  all  inventors. 

MUNN  &  CO.,  622  Woolworth  Bldg.,  N.  Y. 

Washington  Office,  622  F  St..  Washington.  D.  C. 


LEARN  WATCHMAKING 


By  our  PROFIT  SHAKING  plan  watchmakers  earn 
from  $40  to  $80  per  week  and  the  demand  for  com- 
petent men  is  greater  than  the  supply.    Write  for  free  book. 

CHICAGO    SCHOOL  OF  WATCHMAKING, 
Dept.  30.  190  N.   State  Street,  Chicago. 
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lines  as  you  publish  in  the  Electrical  .Experi- 
menter. The  .idea  contains  a  provision  of  a  scale 
on  dividers,  calipers  and  similar  instruments  so 
as  to  obtain  quicker  measurements  than  we  do 
now,  for  the  simple  reason  that  it  does  away  with 
the  slow  method  now  in  use.  I  would  like  to 
know  if  this  device  could  be  patented." 
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A.  This  seems  like  a  good  idea,  altho  we  think 
we  have  seen  a  similar  device  once  before.  Of 
course,  it  would  be  necessary  to  make  the  cali- 
brations so  that  the  scale  would  read  in  inches 
for  the  distance  at  the  end  of  the  dividers,  but 
this,  of  course,  .is  a  mere  detail.  Our  advice  is 
to  have  a  search  made  in  the  Patent  Office  for 
patentability.   , 

"Perpetual  Motion." 

(362)  Werner  Kretschmer,  Demarest,  N.  J., 
submits  a  scheme  whereby  a  motor  is  connected 
to  dynamo  with  a  belt  and  with  wires  attached 
to  the  brushes.  It  is  first  started  by  an  outside 
source  of  current,  such  as  a  storage  battery.  The 
motor  then  works  the  dynamo  thru  the  belt  and 
a  current  is  generated  in  the  dynamo.  Then  the 
outside  circuit  is  broken  and  the  dynamo  sup- 
plies the  current  to  run  the  motor,  which,  in  turn, 
runs  the  dynamo.  If  there  is  nothing  funda- 
mentally wrong  with  this  plan,  the  apparatus  would 
work  indefinitely.  Of  course,  some  energy  would 
be  lost  thru  friction  and  other  resistance,  but  I 
see  no  reason  why  that  could  not  be  overcome  by 
using  a  powerful,  yet  easy-running  dynamo.  If 
this  plan  were  possible,  I  believe  it  would  do  a 
great  deal  toward  making  the  electric  automobile 
more  of  a  success.  Only  a  weak  current  would 
be  needed  to  start  the  action. 

A.  This  scheme  is  just  as  feasible  as  lifting 
oneself  up  in  the  air  by  one's  own  boot  straps. 
This  idea  is  a  favorite  one  among  young  inventors, 
and  it  crops  up  every  once  in  a  while.  The 
idea,  however,  is  entirely  fallacious,  as  you  can- 
not possibly  obtain  energy  for  nothing.  Too  much 
energy  is  lost  in  friction  and  other  losses,  making 
it  impossible  for  such  a  scheme  to  come  even 
near  working.   

Fly  Swatter. 

(363)  John  F.  Carlson,  Irwin,  Pa.,  sends  us  a 
sketch  of  a  new  fly  swatter,  which  is  made  of  a 
piece  of  screen  with  a  soft  rubber  frame  molded 
around  the  edge  to  protect  scratching  the  furni- 
ture, etc.  The  wooden  handle  could  be  cemented 
into  the  rubber.  He  would  like  to  know  if  a 
patent  can  be  obtained  on  this  article,  and  if 
there  is  such  a  swatter  on  the  market. 

A.  There  is  nothing  new  whatsoever  in  this 
invention,  and  you  can  buy  such  swatters  in  many 
stores  handling  household  goods.  They  sell  for 
about  fifteen  or  twenty-five  cents.  It  is  quite  an 
old  idea.   . 

Ignition  Device. 

(364)  Clyde  Stewart,  Beldenville,  Wis.,  says: 
"I  submit  herewith  a  drawing  of  a  supposed  igni- 
tion outfit.  The  drawing  is  almost  self-explana- 
tory. The  secondary  coil,  which  could  be  similar 
to  the  one  used  on  wireless  spark  coils  is  fastened 
firmly  to  the  cam  shaft  C.  The  magnets  N  S  are, 
of  course,  rotating  all  the  time  the  engine  is  in 
operation.  When  the  engine  is  on  the  compres- 
sion stroke  the  cam  shaft  moves  up,  carrying  the 
coil  with  it.  On  account  of  the  magnetic  field  set 
up  by  the  rotating  magnets  a  high  tension  current 
would  be  set  up  in  the  coil.  I  am  rather  in 
doubt  as  to  how  much  current  could  be  produced, 
but  I  should  think  if  the  secondary  were  larger 
than  most  secondaries  on  gas  engine  coils  enough 
current  could  be  induced.  The  device  could  also 
be  applied  to  automobile  engines  by  means  of  a 
special  device,  which  I  have.  The  question  of 
timing  the  discharge  could  be  solved  by  moving 
either  the  coil  or  magnets.  Do  you  think  the 
device  would  work?  Could  a  patent  be  obtained 
on  such  a  device?" 

A.  This  seems  to  us  a  good  idea,  altho  it 
should  be  tried  out  first  in  practise.  We  are  also 
afraid  that  more  magnets  than  shown  will  have 
to  be  used  .in  order  to  get  a  sufficiently  strong 
spark.  We  also  are  afraid  that  unless  the  mag- 
nets are  very  powerful  little  current  will  be  real- 
ized. When  it  is  considered  that  even  a  small 
spark  coil  takes  as  much  as  five  or  six  amperes 
it  will  be  realized  that  in  order  to  get  sufficient 
electro-magnetic  flux  the  permanent  magnet  would 
have  to  be  exceedingly  powerful. 


THE  OLIVER  OIL-CAS  BURNER 

makes  any  cooking  or  heating  stove  I 
a  gas  stove.  Burns  coal  oil  (kero- 
sene).   No  coal  or  wood.  Cooks  I 
and  bakes  better.  Cheaper.  Keeps  j 
your  home  warmer.  You  regulate 
name.  FITS  mi  STOVE  ANTWHLRE.  No 
fires  to  Btart,  no  ashes,  no  chop- 
ping, shoveling,  poking  and  drag- 
Bine  of  coal.  Saves  hours  of  work 
Had  loads  of  dirt.  Simple.  Safe. 
Easily  put  in  or  taken  out.  No  damag 
to  stove.    Lasta  a  lifetime.  Thousand- 
of  delighted  usera.   In  use  eight  years. 
Money-Back  Guarantee.  Free  literature 

AGENTS  WANTED 
OLIVER  OIL-GAS  BURNER  &  MACHINE  CO., 
1345  N.  7th  St.,  St.  Louis.  Mo. 

Western  Orders  Shipped  From  Frisco, 
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The  Oliver  Oil  Cas  Burner  makes 
2  gals,  oil  equal  971bs.eoal 


Mend  Your  Pots.  Pans  and 
Toys  and  do  all 
Metal  Repair 
Ing  with 


A  PASTE 
THAT  TURNS 
INTO  METAL 
WHEN  HEATED 
A  match  will  do  it.  Requires  no 
acid  or  soldering  Iron.  Joins  or 
repairs  wires,  metals  or  metalware. 
Sold  by  hardware  and  electrical 
stores,  or  sent  by  us  postpaid. 
SOLDERALL  CO.,  Dept.  9 
129  Suwei  Ave.,  Newark,  N.  J. 

T.s.or.B.'?."iocN.i"..  $  i  .so 


EPROTECT  GOOD  TOOLSS 


Keep  them  safe  from 
knocks,  bangs,  rust — ■ 
yet  handy  and  all  to- 
gether. The  New  Util- 
ity Chest  illustrated  is 
'.or  garage  and  home 
ise,  for  machinists, 
»ol  makers,  masons, 
jarpenters,  repairmen, 
etc. 

19  Styles  and  Sizes 

Write  for  Catalog, 
Prices  and  name  of 
nearest  dealer.  Ask 
about  "Satisfaction 
or  Money-  Back" 
Guarantee.  If  no 
dealer  near  you,  write 
for  special  offer. 

UNION  TOOL 
CHEST  CO.,  Inc. 
36  Mill  Street 

Rochester,  N.  Y! 


PATENTS 

Inventor*  Invited  to  Write  (or  Information 
and  Particulars 
Highest  References.    Best  Results. 
Promptness  Assured. 

WATSON  E.  COLEMAN 

Patent  Lawyer 
624  F  Street  N.  W.  Washington,  D.  C. 


ATENTS 


P 

■M  If  you  have  an  Invention  and  desire  to  secure  a 
■  patent,  send  for  our  Free  Guide  Book.  HOW  TO 
■■      gET  YOUR  PATENT.   Tells  our  Terms.  Methods. 

etc   Send  model  or  sketch  and  description  for  our  opinion 

of  its  patentable  nature. 

RANDOLPH  &  CO. 

Dept.  172  Washington,  D.  C. 


Patents  Promptly  Procured 

Send  sketch  or  model  for  actual  search 
of  U.  S.  Patents.  Highest  references. 
Personal  service.  Moderate  fees.  Write 
for  Free  Patent  Book. 

GEORGE  P.  KIMMEL,  Patent  Lawyer 
99- A  Loan  &  Trust  Bldg.  Washington,  D.  C. 
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means  of  a  push  button  he  gives  the  sig- 
nal to  the  crew  and  comprest  air  is  ad- 
mitted to  this  chamber  which  forces  or 
blows  out  all  the  water  in  it.  Owing  to 
the  high  air  pressure,  about  150  pounds 
to  the  square  inch,  a  large  opening  can 
be  used  for  blowing  out  the  water,  as  with 
this  heavy  air  pressure  the  water  can  be 
kept  out  of  the  chamber  even  with  the 
valves  left  open  to  the  sea.  If  this  high 
air  pressure  was  left  passing  into  the 
chamber,  once  the  water  has  been  blown 
out  of  it,  however,  and  then  the  inner 
compartment  door  opened,  the  diver  would 
be  quite  likely  forcibly  ejected  into  the 
pontoon  quarters.  A  better  procedure  is 
to  close  the  sea-cocks  as  soon  as  all  the 
water  is  blown  out  of  the  chamber.  The 
comprest  air  would  then  be  shut  off,  and 
allowed  to  lower  itself  to  atmospheric 
pressure,  or  a  pressure  corresponding  to 
that  within  the  pontoon,  if  a  higher  one 
than  normal  happened  to  be  in  use  at  the 
time.  The  inner  or  right-hand  door  can 
then  be  opened,  and  the  diver  can  pass 
into  the  regular  quarters,  remove  his  pon- 
derous suit  with  its  100  pound,  lead 
weighted  shoes,  undo  his  massive  steel 
helmet,  and  sit  down  to  a  bowl  of  steam- 
ing clam  chowder. 

HOW  SUNKEN  SHIPS  ARE  RAISED. 

Assuming  that  a  large  number  of  steel 
cables  have  been  past  around  the  wreck 
and  that  the  time  has  come  to  attempt  to 
raise  it,  the  action  is  as  follows : — When 
it  is  time  to  begin  the  raising  operations, 
the  pontoon  sections  are  submerged  to  a 
reasonable  depth  and  when  everything  is 
ready  and  the  signal  given  by  means  of 
under-water  sound  telegraph  or  otherwise, 
the  water  is  blown  out  of  the  submerged 
tanks  of  the  pontoon  and  their  buoyancy 
is  re-established.  Providing  they  have 
sufficient  lifting  power  to  raise  the  sunken 
ship,  then  they  will  slowly  begin  to  rise, 
bringing  up  the  wreck  with  them.  In  a 
great  many  locations  advantage  is  taken 
of  the  rise  and  fall  of  the  tide  where  such 
salvaging  operations  are  undertaken  and 
when  the  wreck  has  been  raised  a  certain 
amount  above  the  bed  of  the  harbor  or 
bay,  the  pontoons  or  vessels  supporting 
the  wreck  by  means  of  cables  and  so  forth, 
steam  toward  the  shore,  so  as  to  lodge 
the  wreck  on  the  sand  in  a  more  shallow 
location.  The  pontoons  are  submerged 
when  they  are  favored  by  the  low  tide  of 
the  day,  and  they  then  draw  up  all  cables 
tight.  By  submerging  during  this  period 
for  a  certain  depth  they  can  then  raise  the 
wreck  for  another  appreciable  amount,  and 
as  the  submarines  can  propel  themselves 
along  at  a  speed  of  several  miles  per  hour, 
they  can  carry  the  wreck  still  further  into 
more  shallow  water,  etc.,  etc.  Such  a  de- 
vice as  this  would  at  least  be  a  great  help 
in  salvaging  operations,  in  conjunction  with 
regular  salvaging  vessels  and  derricks,  to 
say  the  least. 

In  some  cases  a  sunken  ship  could  be 
caused  to  almost  (and  in  some  cases) 
actually  float  itself  by  pumping  comprest 
air  into  the  hull  of  the  wreck.  Naturally, 
it  is  necessary  to  effectually  close  up  any 
holes  in  the  particular  sections  of  the  hull 
which  are  to  be  blown  out  by  air  and  this 
is  the  work  of  the  expert  divers. 

A  competent  English  authority  says  that 
English  central  station  managers  realize 
that  lighting  is  fast  becoming  the  small  end 
of  the  electric  central  station's  income,  and 
power  and  appliances  are  to  be  the  main 
sources  of  revenue  in  the  future. 


To   cut    down    tUe    cost   per  cut 

Follow  the  Chart 


Make  your  hack  sawing  just  as  efficient  as 
any  other  machine  tool  operation.  Choose 
your  blade  according  to  your  work.  You 
can't  cut  cold-rolled  and  heavy  angle  iron 
with  the  same  blade  without  a  waste. 
Whether  you  are  cutting  by  power  or  by 
hand,  big  quantities  of  a  comparatively  few 
kinds  and  shapes  of  metal  or  smaller  quan- 
tities of  a  lot  of  different  things  —  there's 
a  Starrett  Hack  Saw  that  will  meet  your 
needs  most  efficiently. 

Get  the  most  out  of  every  box  of  saws 
you  buy.  Use  them  for  the  purpose  for 
which  they  were  made. 

A  copy  of  the  Starrett  Hack  Saw  Chart  "LE" 
sent  free  upon  request. 

THE  L.  S.  STARRETT  CO. 
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The  Safest,  Speediest  Sled — 

Flexible  Flyer 

patented,  grooved  steel,  non-skid  runners  make 
steering  easy  and  coasting  safe,  comfortable  and 
"  fast.   Has  an  all-steel  shock  absorber  front. 

Saves  shoes,  prevents  wet  feet.  7  sizes,  38  to  63  inches. 
Only  the  genuine  bears  the  flying  eagle  trade  mark. 

Tjppp  Cardboard  Model  shows  how 
rrvEE    piexible  Flyer  steers.    Write  for  it. 

S.  L.  ALLEN  &C  Co.,  Inc.    Box  906K  Philadelphia 


AMAZING  OPPORTUNITIES 

inthe  Airplane  Industry 


Right  now  is  your  opportunity  to  get  into  the  greatest  industry  the  World  has  ever  known.  Thousands  of  new 
positions  opening  up  everywhere  in  this  attractive  new  field.   Never  before  have  ambitious  men  had  such  a  ^ 
glorious  chance.  Sena  Coupon  at  once— find  out  how  our  wonderful  Course  in  Practical  Aeronautics  will  give  you  the 
knowledge  toenterthis  newfield,   Learnathome  by  mail  during  your  spa»-e  time.   pDri?  DAAV  rAHDAM 
Enormous  Demand  for  Men-Big  Pay  ^1*  KLfc.  dUUIN.  CUUrUN 

If  you  know  Practical  Aeronautics,  some  big  Airplane  Cor-  V 

poration  will  want  you.    Unheard  of  Salaries  are  being  paid  f   ?  merlcan  School  of  Aviation 
trained  men.  Act  at  once  The  pioneers  are  going  to  reap  X    431  S.  Dearborn  St.,  Chicago 
the  big  rewards.    Automobile  history,  railroad  history,  w    Dept.  7749 

movie  history  will  repeat  itself  in  Aviation  f    Gentlemen:    Please  send  me  full  particulars 

Special  Offer  NOW— Send  Coupon  /    ©f  fpur  remarkable  offer,  also  your  now  big 
Send  the  Coupon  at  once  for  full  particulars  of  our  remark-X      book    Opportunities  in  the  Airplane  Industry.  1 
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new  book  "Opportunities  In  the  Airplane  Industry."  No  m 
obligation.  Be  sure  to  tear  off  and  mail  coupon  today.  X  Name 

AMERICAN  SCHOOL  OP  AVIATION  / 

431  S.  Dearborn  St.  Dept.  7749     Chicago  /    Address  i  


Prepare  NOW 
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Aeronautical  Engineer 


Aeronautical  Instructor 
Aeronautical  Contractor 
Aeroplane  Repairman 
Aeroplane  Mechanic 
Aeroplane  Inspector 
Aeroplane  Salesman 
Aeroplane  Assembler 
Aeroplane  Builder 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.  S.  Army  Standard 

THE  Radio  Offi- 
cers of  the  NC 
Planes,  after  test- 
ing all  other 
buzzers,  de- 
cided to  use 
the  "Mesco" 
on  their  ra- 
dio equip- 
ment.  The 
R  -  3  4  was 
equipped  with  two  Mesco  Radio  Buzzers. 

Why  ?  Because  of  its  reliability  and 
constancy  in  operation ;  greater  output 
efficiency ;  ease  of  adjustment ;  unaffected 
by  extreme  variations  in  weather  con- 
ditions; exposed  wires  eliminated. 

Sparking  is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and  heat 
in  the  operation  of  other  buzzers  is  here 
conserved  and  radiated  in  the  form  of  os- 
cillating energy. 

This  buzzer  maintains  a  constant  note  and  is 
recommended  as  an  exciter  for  checking  wave- 
meters  where  pure  note  and  ample  energy  are 
required. 

List  No.  55,  Mesco  Radio  Buzzer 
Price  $2.05 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four 
feet  of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly 
finished  wood  base,  and  three  nickel  plated  bind- 
ing posts  are  so  connected  that  the  set  may  be 
used  for  five  different  purposes. 
List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery 

and  cord  $3.24 

Weighs  4  lbs.  packed. 

Price  does  not  include  postage. 

MCCPfl  Combination  Practice  Set  for  Learning  the 
ITlCdvU  Mo.  and  Cont.  Visual  and  Audible  Codes 


This  outfit  is  the  only  reliable  instrument  which 
will  enable  students  to  become  proficient  opera- 
tors in  the  U.  S.  Naval  Service,  because  it  is 
equipped  with  a  buzzer  and  miniature  lamp  en- 
abling the  user  to  master  both  the  visual  and 
audible  signals  quickly. 

List  No.  52 — Practice  Set  with  Red  Seal 

Battery  and  Cord  $4.05 

Weighs  4  lbs.  packed.  Price  does  not  in- 
clude postage. 

We  carry  a  Large  and  Complete  Line  of 
Standard  Wireless  Material  Recognized  by 
Experts  as  such  with  Competent  Experienced 
Wireless  Attendants  in  Charge. 

Send  for  the  New  Edition  of  Our  Catalog  W28 

It  Is  pocket  size,  contains  264  pages,  with  over  1,000 
Illustrations,  and  describes  In  plain,  clear  language  all 
about  Bells.  Push  Buttons.  Batteries.  Telephone  and 
Wireless  Telegraph  Material,  Electric  Toys,  Burglar 
and  Fire  Alarm  Contrivances,  Electric  Call  Bells,  Elec- 
tric Alarm  Clocks,  Medical  Batteries,  Motor  Boat 
Horns,  Electrically  Heated  Apparatus.  Battery  Connec- 
tors. Switches.  Battery  Gauges.  Wireless  Telegraph  In- 
struments, Ignition  Supplies,  etc. 

Manhattan  Electrical  Suppy  Co.,  Inc. 

17  Park  Place,  New  York,  N.  Y. 

CHICAGO  ST.  LOUIS 

114  S.  Wells  St.  1106  Pine  St. 

SAN  FRANCISCO  OFFICE:   604  Mission  St. 


By  Charles  M.  Ripley 
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curiosity  on  land — how  much  more  of  a 
wonder  it  becomes  four  miles  up  in  the 
sky! 

It  was  confidently  predicted  by  Major 
Schroeder  in  an  interview,  that  the  air- 
plane supercharger  will  effect  wonderful 
commercial  development  in  aerial  trans- 
portation, and  for  two  reasons  : 

Due  to  the  higher  speeds  possible  at  the 
upper  levels,  one  can  make  the  New  York- 
Chicago  trip  without  a  stop ;  and  owing  to 
the  fact  that  flights  can  now  be  made  with 
full  power  above  the  storm  zone — seldom 
over  4  or  5  miles  high  at  most — schedules 
can  be  maintained  regularly,  regardless  of 
weather  conditions. 

Special  propellers  are  being  developed  to 
greatly  exceed  all  previous  altitude  per- 
formances. 

In  making  his  flight,  Major  Schroeder 
had  his  plane  equipt  with  an  extra  long 
propeller  designed  to  obtain  better  efficiency 
with  the  rarefied  air  encountered  at  18,000 
ft.  altitude.  The  speed  of  the  plane  at  this 
altitude  without  the  supercharger  was  92  to 
%  miles  per  hour,  tried  on  separate  flights 
using  several  different  types  of  propellers. 


By  Isabel  M.  Lewis,  M.A. 

tlhie  M<o©e&  Dean 
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delicate  clefts  or  rills,  also  in  the  ap- 
pearance of  dark  spots  from  time  to 
time  and  the  darkening  of  the  floor  of 
craters  as  the  altitude  of  the  sun  in- 
creases which  cannot  be  shadow  effects 
since  at  lunar  mid-day  when  the  darken- 
ing is  most  pronounced  there  are  no  lunar 
shadows. 

The  only  plausible  explanation  of  this 
periodic  darkening  during  the  lunar  day  is 
that  it  is  due  to  the  growth  of  some  form 
of  vegetation. 

One  of  the  most  interesting  and  most 
convincing  evidences  of  change  in  lunar 
markings  is  associated  with  the  noted 
Ariadaeus  and  Hyginus  cleft  system 
which  we  note  particularly  since  it  is  so 
well  shown  in  the  accompanying  photo- 
graph taken  at  the  Mt.  Wilson  Observa- 
tory. These  two  clefts  in  the  lunar  sur- 
face can  be  seen  just  above  the  northern 
edge  of  the  photograph.  The  Ariadaeus 
cleft  or  rill  originates  well  over  to  the 
west  at  the  small  crater  Ariadaeus  faintly 
visible  in  the  lunar  shadows  and  runs  first 
north  east  then  north  to  the  edge  of  the 
photo.  It  will  be  observed  that  it  cuts  di- 
rectly thru  all  craters  and  ridges  in  its 
path,  a  peculiar  characteristic  of  all  clefts. 
A  careful  examination  of  the  photo  will 
show  that  it  is  connected  with  the  coarse 
Hyginus  cleft  to  the  south  east  (so  named 
because  it  passes  in  its  course  directly  thru 
the  depression  known  as  Hyginus,  four 
miles  in  diameter)  by  a  much  fainter 
canal-like  cleft.  It  is  this  connecting  cleft 
that  has  shown  evidence  of  change. 
Gruithuisen,  a  diligent  lunar  observer,  de- 
tected this  connecting  cleft  in  the  early  part 
of  the  nineteenth  century  and  noted  that 
at  times  it  appeared  perfectly  straight  and 
at  other  times  very  irregular  altho  ob- 
served under  the  same  conditions  of  phase 
and  definition.  Lohrmann  and  Madler 
who  later  observed  this  region  frequently 
never  saw  a  trace  of  it.  It  was  rediscov- 
(Continued  on  page  822) 


WILCOX  PANEL 
*  SWITCH 


"The  Best" 
l'/2  In.  Radius  Postpaid  Pries 

Complete  Switch,  polished  brass  finish. 50o 
Complete  Switch,  nickel  plated  finish.. 60o 

Knob,  turned  and  polished  25o 

Switch  points,  brass  finish   2e 

Switch  points,  nickel  plated  finish  ...  4e 

THE  WILCOX  LABORATORIES,  Lansing,  Mich. 

SUPERLATIVE 
RADIO  EQUIPMENT 

THE  BEST  KEY  IN  THE 
COUNTRY 
10  Amp.  $7. 75 — 20  Amp.  S8.2Q 
A  three  cent  stamp  will  bring 
bulletins  of  this  and  other  blgbei 
grade  apparatus. 
THE  RADIO  ENGINEERING  COMPANY.- 
22  St.  Paul  St..  Baltimore.  Md. 


SPECIAL  OFFER 

Until  further  notice  we  will  furnish  our  switch  points 
complete  with  brass  screw  or  nut  at  catalog  prices. 
Agents  for  Brandos.  Clapp-Eastham,  Murdock,  De- 
Forest.  Grebe,  Thoriiarson  and  others.  Send  us  vour 
inquiries  and  orders.  Prompt  shipment  and  attention 
guaranteed. 

Send  5  cents  today  for  new  catalog  H. 
SHOTTON  RADIO  MFG.  CO.,  Box  3,  Scranton,  Pa. 
Branch— 8  Kingsbury  St.,  Jamestown,  N.  Y. 


Universal  Radio  System 

Up  to  the  minute  radio  apparatus  for  pro- 
gressive users  who  can   recognize  quality. 
Send  stamp  for  catalogue. 

Universal  Radio  Mfg.  Corp. 


Dept.  W 


Elmira.  N.  Y. 


SELENIUM  CELLS 

Made  by  entirely  new  process.  Highly  sen- 
sitive and  quick-acting.  Suitable  for  all  ex- 
periments.    From  $5  up. 

Write  for  Catalog 

Selenium  Laboratories 

Good  Ground,  Long  Island,  N.  Y. 


WIRELESS 

On  account  of  increased  demand  for  Radio 
Operators,  we  have  concluded  to  give  a  corre- 
spondence course  aside  from  our  regular  day  and 
night  classes.  Write  for  rates.  FREE  learning 
instruments. 

Write  for  Literature,  SOUTHERN  WIRELESS 
INSTITUTE,  22  St.  Paul  St.,  Baltimore,  Mary- 
land. 


WIRELESS 


Apparatus,  Raw  Mate- 
rials, Magnet  wires, 
motors,  experimenters'  needs,  novelties  listed 
in  our  Catalogue  C-3.  Assure  yourself  of 
prompt  service  and  right  prices  by  buying  from 
this  world  famed,  reliable,  Experimenters'  Sup- 
ply House.  99  of  every  hundred  orders  re- 
ceived shipped  within  24  hours.  Catalogue  C-3 
FREE  on  request. 

THE  NEWMAN-STERN  CO.,      Cleveland,  O. 


SEND  TO-DAY 

For  Catalog  for  Complete  Line  of 

Receiving  Apparatus 

REMLER  RADIO  MFG.  CO. 
163  Sutter  St.  San  Francisco,  Calif. 


Arnold 


J.  F.  ARNOLD 


Loose  Couplers 

Combination  Loose  Coup- 
ler Part*  and  accessories. 

Send  3c  stamp  for  lit, 
erature  which  is  sure 
to  interest  you. 


2082  Lexington  Av.  N.T, 
Established  1910 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 

1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 
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THE  HEART  OF  THE  WIRELESS 


A 


An  A  mateur  Station 
Without  a  Vacuum  Tube 
is  Years  Behind  the  Times 

MARCONI  V.T 

$7.22  each 

Under  agreements  recently  effected  the  Marconi  V.  T.  is  the 
only  vacuum  tube,  or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  experimenters. 

The  approximate  operating  life  of  the  MARCONI 
V.  T.  is  1,500  hours. 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879532 


FEDERAL -AUDIO  FREQUENCY 
TRANSFORMER 

Designed  for  use  with  the  Marconi  V.  T. 

$7.10 


Standardized  Socket  $1.50  additional 


The  Marconi  Resistance,  connected  in  the  circuit 
between  the  grid  and  the  filament  of  the  Marconi*  V. 
T.,  is  made  in  the  following  standard  sizes: 

Yl  megohm,  1  megohm,  2  megohms,  4  megohms, 
6  megohms. 

Resistances  of  any  special  fractional  values  up  to  6 
Standard  Resistance,  Complete  $1.00         megohms  can  be  supplied. 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 


MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 


225    BROADWAY,  NEW  YORK 


Retail  Office  and  Exhibition  Rooms  25  Elm  St.,  New  York 

Sole  Distributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 
BRANCH  OFFICES: 


Schofield  Bldg.,  Cleveland,  Ohio 
American  Bldg.,  Baltimore,  Md. 


Insurance  Exch.  Bldg.,  San  Francisco,  Cal. 
136  Federal  St.,  Boston,  Mass. 


301  Commercial  Bank  Annex,  New  Orleans,  La. 
109  South  2nd  St.,  Philadelphia,  Pa. 
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THE  BEST 

Yes,  the  best  and  only  the  best  is 
cheapest  in  the  end.  Then  why  not 
apply  this  rule  when  taking  a  course 
in  wireless?  Our  correspondence 
course  is  simple,  easy  to  master,  up 
to  date  and  consists  of  15  lesson 
books  prepared  by  our  expert  theory 
instructors.  All  practice  and  trans- 
mitting apparatus  for  mastering  the 
code  is  furnished  free. 

We  Operate  the  One  Big 

radio  school  of  the  world,  and  this 
correspondence  course  is  an  exten- 
sion of  our  activities,  a  Post  Gradu- 
ate Course  in  our  Washington  School 
being  given  you  free,  if  you  desire. 
You  see  we  are  not  A  RADIO 
SCHOOL,  but  actually  and  absolute- 
ly THE  RADIO  SCHOOL— the  top 
one,  the  biggest  one — the  one  that 
HAS  BEEN  and  IS  turning  out  the 
WINNERS  every  week.  You  can't 
compare  us  with  any  other  school, 
because  we  are  head  and  shoulders 
above  all — the  very  top.  You  get 
the  idea?  You  can't  get  a  better  or 
higher  course,  we  are  the  final — the 
finish.  Act  now.  Get  a  grip  on 
yourself — take  the  big  important  step. 
Settle  your  career  today.  Our  new 
catalogue,  just  out  of  press,  will  tell 
you  how.    Send  for  it. 

SERVICE  RADIO  SCHOOL 


Dept.  E,  900-2  Pa.  Are. 


Wsibiogloo,  D.  C, 


Vaveler^tta 


HmmMCcaai.  , 


TUSKA'S 
SCIENTIFIC  EXPERIMENTS 

Special  Offer 

Five  Scientific  Experiments  on  Resistance, 
Inductance,  Capacity,  Detectors  and  Wave- 
length. Each  book  contains  explanation  of 
theory,  description  of  measurements,  data 
sheets,  blank  forms,  notes,  and  laboratory 
instructions.  Price,  $0.25  each.  Special  offer 
5  for  $1.00  postpaid.    Order  today. 

Send  6  cents  for  our  catalogue  E  of  experimental 
apparatus. 

THE  C.  D.  TUSKA  COMPANY 
Hartford,  Connecticut 


By  Isabel  M.  Lewis.  M.  A. 
IS  THE  MOON  A  DEAD  WORLD? 
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ered  by  Schmidt  in  1862.  Klein,  later,  saw 
this  cleft  very  clearly  at  times  and  again 
looked  for  it  in  vain  under  similar  observ- 
ing conditions.  Elger  found  it  an  easy  ob- 
ject with  a  4-inch  telescope.  The  latter 
observer,  a  noted  selenographer  who  has 
also  observed  changes  in  the  appearance 
of  other  clefts  queries  whether  these  are 
not  instances  of  recent  change  difficult  to 
"explain  away."  He  says  in  part — "The 
more  the  study  of  minute  detail  is  ex- 
tended the  stronger  becomes  the  evidence 
that  in  spite  of  the  absence  of  an  appre- 
ciable atmosphere  there  may  be  something 
resembling  low-lying  exhalations  from 
some  parts  of  the  surface  which  from 
time  to  time  are  sufficiently  dense  to  ob- 
scure or  even  obliterate  the  region  be- 
neath them."  Of  the  nature  of  the  lunar 
clefts  or  rills  he  feels  we  are  "supremely 
ignorant."  They  are  generally  regarded 
as  huge  cracks  in  the  surface  due  to 
shrinking  and  contraction  of  the  moon. 

A  most  interesting  rill  system,  partly 
traceable  in  this  same  photograph,  is 
known  as  the  Triesnecker  system.  It  can 
be  found  to  the  southeast  of  the  Hyginus 
cleft  and  west  and  north  of  the  conspicu- 
ous ring-plain  Triesnecker  which  can  be 
seen  about  an  inch  above  and  a  little  east 
of  the  northern  rim  of  the  photograph. 

Photographs  fail  to  show  the  great  com- 
plexity of  this  remarkable  system.  In 
studying  all  the  intricate  detail  of  the 
lunar  markings  the  human  eye  is  vastly 
superior  to  the  photographic  plate.  More- 
over, all  these  minute  details  are  only  re- 
vealed piece-meal,  as  it  were.  A  cleft  or 
rill  that  is  very  distinct  under  a  low  sun 
will  usually  disappear  entirely  under  high 
illuminators. 

The  best  time  to  study  the  details  of  the 
lunar  surface  is  therefore  not  at  or  near 
the  time  of  full  moon,  but  when  the  object 
in  question  is  illuminated  by  a  low  sun. 

Changes  of  tint  in  the  interior  of  the 
Hyginus  cleft  were  noticed  by  Klein.  At 
some  points  the  reflected  sunlight  was  de- 
cidedly yellowish,  at  others  white  as  if  the 
cliffs  were  snow  covered. 

Tho  on  the  whole  the  lunar  atmosphere 
is  comparatively  rare  it  is  by  no  means  im- 
possible that  certain  dense  and  heavy  gases 
may  exist  locally  in  considerable  quanti- 
ties, in  fact  that  carbon  dioxide  and  water 
vapor  so  essential  to  the  growth  of  or- 
ganisms may  occur  within  the  lunar  cracks, 
crevices  and  numberless  pits  and  depres- 
sions in  even  greater  quantities  than  they 
are  found  in  the  earth's  atmosphere  of 
which  they  form  a  relatively  stnall  propor- 
tion, the  amount  of  carbon  dioxide  in  the 
earth's  atmosphere  at  sea  level  being  only 
three  hundredths  of  one  per  cent. 

If  certain  forms  of  life  do  exist  on  the 
moon  it  is  certain  they  would  be  found  on 
the  low-lying  maria  and  within  the  gigan- 
tic cracks  of  the  lunar  surface  and  all  of  its 
.pits  and  depressions  rather  than  upon  the 
high  snow-covered  plains  and  ramparts  of 
the  southwest  quadrant. 

That  a  sort  of  vegetation  may  exist  in 
the  deeper  seas  is  not  so  improbable.  Elger 
noted  a  decided  sepia  color  in  the  Mare 
Foecunditatis  and  within  certain  ring- 
plains  and  craters  and  many  observers  have 
recorded  that  some  of  the  seas  are  darker 
than  others  and  that  all  show  local  changes 
of  tone.  Networks  of  streaks  intermingled 
with  dark  spots  and  minute  brilliant  points 
of  light  have  been  observed  on  the  maria 
under  good  atmospheric  conditions  and 
many  have  noted  in  addition  that  certain 
of  the  "seas"  appear  yellowish  or  green. 

(Continued  on  pJ-ge  824) 
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Here  is 
an  Outfit 

with  Eight 
Distinct 
Features 
You  Will 

Appreciate. 


J)E  FOREST  Agencies  are 
located  in  all  Principal 
Cities.  Ask  your  regular  Elec- 
trical Dealer  to  get  you  DE 
FOREST  Apparatus. 

A  64-page  Radio  Manual 
containing  circuits  and  many 
useful  facts  about  Radio  work 
and  the  best  Apparatus  will  be 
mailed  to  you  for  10  cents  in 
stamps. 


Do  You  Want  A  Complete, 
Compact  Receiver  at  a 
Reasonably  Low  Price? 


DE  FOREST  TUNER 
Type  T-200 — $77.50 
Wave  Length 
150  to  25,000  Meters 


■    a1     <?  .:! 


DE  FOREST 
Combination  Audion-Ultra  Audion  and 
One-Step  Amplifier,  $73.50 
(Type  P-300) 


1 —  That  will  respond  to  any  and  all  wave  lengths. 

2 —  That  is  more  flexible  in  coupling  than  any  other  system. 

3 —  That  has  a  lower  distributed  capacity,  far  less  high  frequency 

resistance  and  decrement  values  than  any  other  type. 

4 —  That  eliminates  cumbersome  switches,  inefficient  taps  and  losses 

from  dead  ends. 

5 —  That  employs  Vernier  variable  air  condensers  of  unusual  design, 

eliminating  capacity  effects  due  to  operator's  body. 

6 —  That  makes  signals  come  in  always  louder  and  clearer  than  other 

types. 

7 —  That  cannot  be  surpassed  in  general  efficiency,  workmanship  and 

beauty  at  any  price. 

8 —  That  possesses  the  decided  advantage  of  minimum  table  space. 

The  Tuner  measures  13%"  x  I2V2"  x  8".   The  P-300  measures 

12i/2"x93/8"x73/4". 

No  longer  is  it  necessary  for  you  to  have  two  or  three  expensive,  cumbersome  tuners 
cluttering  up  your  operating  table,  when  working  all  wave  lengths. 

Ask  yourself  when  you  buy  your  receiver,  does  it  cover  any  and  all  wave  lengths? 
Does  it  possess  the  other  advantages  of  minimum  table  space  and  convenience  in  coupling 
embodied  in  ours?  Do  the  electrical  principles  employed  equal  the  Genuine  DE  FOREST 
"Honey  Comb"  Coil  System  of  tuning?    Then,  compare  prices! 

The  DE  FOREST  Company  enjoys  the  distinction  of  being  the  first  to  inaugurate 
this  unique  tuning  system  which  has  met  with  such  rapid  favor,  and  you,  the  progressive 
Radio  Experimenter,  should  take  this  opportunity  to  be  among  the  first  to  install  it  in 
your  laboratory.    Find  out  more  about  it  now-  Write  to 


DE   FOREST   RADIO   TELEPHONE   &  TELEGRAPH  CO. 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus 
1415  Sedgwick  Avenue  New  York  City 


AMATEURS 

Write  for  descriptive  literature 
and  prices  that  cannot  be  dupli- 
cated on  our  B-Batteries. 

THREE  SIZES 
Small    size,  22  Yz  -  Volt,  1 5-Cell 
Large   size,  22  %  -Volt,  15-Cell 
Large   size,  45     -Volt,  30-Cell 

Or  enclose  a  dollar  bill  with  your 
name  and  address  and  we  will  send 
you  one  22'/2-VoIt,  1  5-Cell  B-Battery 
same  as  illustration. 


B-BATTERIES 

"Better  Quality" 


DEALERS 


Write  for  Proposition 


Territories 
Now  Being  Allotted 


THE  H.  S.  WIRELESS  CO.     1 64  Ross  St.,    Brooklyn,  N.  Y. 
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Folder 

giving 

complete 

specifications 

sent 

at 

your 
request 


"AMR  AD" 
Induction  Coil 

(100.  Wail) 


$28 


.50 


Makes  DC 

as  good  as  AC 

For  radio  stations  depending  upon  farm  lighting 
current,  storage  battery  or  dry  cells  for  power,  the 

"AMRAD" 

Induction  Coil 

works  as  consistently  as  a  transformer 


Essentially  the  same  as  the  coil 
used  overseas  during  the  great 
war,  the  AMRAD  Induction 
Coil — as  designed  for  amateur 
use  —  overcomes  successfully 
all  the  difficulties  experienced 


with     other     induction  coils. 

Built  throughout  on  a  high 
standard  of  workmanship,  the 
AMRAD  Induction  Coil  is 
guaranteed  to  give  entire  sat- 
isfaction. 


Ask  your  dealer  today  to  show  you  the  AMRAD  Induction  Coil.  If  he 
does  not  have  it,  order  from  us  direct,  but  send  us  his  name  and  address. 


'Other  AMRAD  high  grade  radio  specialties  are  ."" 


AMRAD  QUENCHED  GAP 


a  commercial  gap  that  lowers 
decrement  and  gives  three  to 
four  times  your  present  antenna 
energy.  Strongly  approved  by 
your  government  in- a  —  __ 
spector.  Does  not  «P  |  £ 
require  a  500-cycle  J[  J 
generator  


AMRAD  DETECTOR  STAND 

a  rugged,  accurate  and  reliable 
standby,  invaluable  for  use  alone 
or  as  an  auxiliary  to  vacuum 
tubes.  Duplex  stand  with  select- 
ing switch    *    m  — 

Single  stand,  $2.50 


-For  laboratory  use  these  AMRAD  products  are  standard : 


MICA 
DECADE 
CONDENSER 

Capacity  .0999 
mfds.,  thoroughly 
tested  and  ac- 
curate. 


VARIABLE 

AIR 
CONDENSER 

An  exceptionally  high 
type  of  air  condenser 
with  Vernier  scale  and 
automatic  looking 
device. 


VARIOMETER 

An  instrument  of 
extremely  fine 
workmanship  and 
unusually  wide 
range. 


"TRANSMIT" 
"RECEIVE" 
SWITCH 

A  new  type  switch 
of  extreme  utility 
for  radio  work. 


Folders  describing  any  and  all  of  the  AMRAD  products  will  be 
sent  on  request.    If  your  dealer  does  not  carry  AMRAD  goods, 
order  direct  from  us,  but  send  us  his  name  and  address. 

flMERJCdM  RdDlO  AND  RESEARCH  CORPORATION 

21  Park  ROW     (Factory  at  Medford  Hillside,  Mass.)      NeW  York,  N.  Y. 


By  Isabel  M.  Lewis,  M.  A. 
IS  THE  MOON  A  DEAD  WORLD? 

{Continued  from  page  822) 


The  Mare  Crisium  containing  about  70,- 
000  square  miles  and  considered  to  be  the 
deepest  of  all  the  seas  appears  a  light  green 
under  certain  conditions.  The  central  part 
of  the  Mare  Humorum  which  is  well 
shown  in  the  accompanying  photo  taken 
by  Ritchey  with  the  40-inch  Yerkes  refrac- 
tor (see  just  south  of  the  center  of  the 
eastern  edge  of  the  photo  with  the  con- 
spicuous ring-plain  Gassendi  on  its  bor- 
der) has  been  described  as  a  dusky  green 
under  good  seeing  conditions.  This  "sea" 
contains  50,000  square  miles  and  is  there- 
fore about  equal  in  area  to  New  York 
State. 

A  class  of  lunar  objects  apparently  very 
subject  to  change  are  the  crater-cones  that 
appear  so  frequently  on  the  floors  and 
walls  of  ring-plains  and  craters.  Under 
high  illumination  they  usually  appear  as 
white  spots  and  the  fact  that  they  are  as- 
sociated with  light  streaks  on  the  floors 
of  craters  seems  to  imply  that  they  are 
volcanic  vents.  The  lunar  observer  Klein 
firmly  believed  them  to  be  volcanic  and 
more  recent  observations  substantiate  this 
belief. 

In  October,  1916,  Maggini  observed  red- 
dish shadows  spreading  over  part  of  the 
floors  and  walls  of  the  crater  Plato  hid- 
ing temporarily  one  of  the  minute  craters 
that  dot  the  floor  of  this  crater. 

If  active  volcanic  vents  do  exist  on  the 
moon  we  have  here  a  source  of  supply  of 
carbon  dioxide  and  water  vapor  for  the 
growth  of  lunar  organisms  in  low-lying 
regions. 

The  blanketing  effect  of  the  carbon  diox- 
ide and  water-vapor  in  our  own  atmo- 
sphere is  well  known  and  would  tend  there 
as  well  as  here  to  mitigate  the  extremes 
of  heat  and  cold  at  low  levels. 

A  most  interesting  region  of  the  lunar 
surface  is  to  be  found  just  north  of  the 
Hyginus  cleft  (see  Mt.  Wilson  photo  near 
center  of  the  north  edge).  Here  a  mys- 
terious black  spot  was  discovered  in  1877 
by  Klein  which  he  described  as  a  dark  de- 
pression without  a  rim  and  one  which  he 
was  sure  he  had  never  seen  before  tho  he 
had  scanned  this  region  frequently  during 
his  twelve  years  of  lunar  observations. 
This  spot  was  later  observed  by  others  un- 
der various  solar  altitudes  appearing  to 
many  as  "an  ill-defined  object  with  a  some- 
what nebulous  border."  In  its  vicinity  lie 
two  small  craters  and  several  low  ridges. 
Whether  this  is  really  a  new  lunar  mark- 
ing is  uncertain  tho  the  evidence  of  change 
seems  very  strong. 

Prof.  W.  H.  Pickering,  one  of  the  chief 
selenographers  of  the  present  day,  has  re- 
corded frequently  many  observations  of 
lunar  changes  and  his  photographic  atlas  of 
the  moon  is  well  known.  His  observa- 
tions are  in  accord  with  those  of  a  num- 
ber of  other  selenographers  in  indicating 
that  activity  upon  the  surface  of  the  moon 
has  not  entirely  ceased  and  that  in  fact 
our  satellite  may  support  certain  forms  of 
vegetation  and  even  presumably  of  ani- 
mal life  in  low  lying  regions  where  a  com- 
paratively dense  gaseous  medium  whose 
chief  components  are  carbonic  acid  gas 
and  water  vapor  may  well  be  found. 

The  high  plateaus  in  the  south  west 
quadrant  of  the  moon  and  the  walls  and 
peaks  of  the  walled  plains,  ring-plains  and 
craters  that  are  massed  there  in  the  great- 
est profusion,  most  all  observers  are 
agreed,  owe  their  dazzling  brilliancy  to  a 
perpetual  mantle  of  snow.  The  same 
dazzling  whiteness  also  exists  in  the  north 
and  south  polar  regions  of  the  moon. 

On  the  whole,  we  may  say  that  evidence 
that  the  moon  is  not  an  absolutely  cold 
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and  lifeless  world  is  accumulating  from 
many  sources. 

The  most  powerful  telescope  and  the 
best  seeing  conditions  are  necessary  to 
settle  many  of  the  questions  of  suspected 
changes  as  they  are  associated  largely  with 
the  more  minute  markings. 

Yet  there  are  markings  wherein  changes 
are  suspected  that  lie  well  within  reach  of 
very  moderate  instruments. 

A  four  inch  refractor  or  a  six  or  eight 
inch  reflector  will  show  a  number  of  lunar 
features  not  yet  recorded  on  lunar  maps. 

There  are  many  excellent  and  valuable 
lunar  maps,  in  fact,  the  surface  of  the 
moon  has  been  more  carefully  and  ac- 
curately mapped  than  certain  terrestrial 
regions,  and  there  are  in  addition  excel- 
lent photographic  atlases  obtainable  so 
that  the  amateur  who  wishes  to  become 
acquainted  with  our  nearest  neighbor  in 
space  will  find  much  helpful  and  valuable 
material  at  his  disposal  and  if  he  pursues 
this  line  of  study  systematically  and  care- 
fully he  may  find  that  his  observations  are 
of  real  scientific  value. 

The  unsolved  problerfls  of  the  moon  are 
many  and  perplexing  and  the  true  nature 
of  its  rays  and  rills,  its  craters  and  its 
maria  still  remains  very  uncertain  in  spite 
of  many  conflicting  theories  and  so  a  wide 
field  of  investigation  lies  open  to  all. 


ELECTRICAL  EXPERIMENTER 


825 


QUESTIONS  AND  ANSWERS. 

Question  1.  Are  the  Pleiades  the  cen- 
ter of  our  stellar  galaxy? 

Answer  1.  There  is  absolutely  no  foun- 
dation for  this  belief. 

The  Pleiades  form  what  is  known  as  a 
"loose  moving  star  cluster"  that  cannot  be, 
at  the  most,  more  than  a  few  hundred  light 
years  from  the  solar  system. 

According  to  the  recent  investigations  of 
Shapley  the  center  of  our  galaxy  lies,  most 
likely,  among  the  star  clouds  of  Sagittarius 
at  a  distance  of  more  than  sixty  thousand 
light  years  from  the  earth. 

Question  2.  Is  the  sidereal  universe 
fathomless  ? 

Answer  2.  So  far  nothing  is  known  to 
the  contrary.  We  have  as  yet  no  reason 
to  believe  that  the  most  powerful  tele- 
scopes have  penetrated  to  the  limits  of  the 
universe  and  even  if  we  were  able  to  say 
definitely  that  we  had  reached  the  limit 
of  our  own  particular  sidereal  system  and 
that  all  the  stars,  star  clusters  and  nebu- 
lae visible  in  our  telescopes  were  units  in 
one  vast  organization  we  would  still  be 
in  doubt  whether  other  systems  might  not 
lie  beyond  the  confines  of  our  own  hidden 
from  our  view  by  some  absorbing  medium. 

Question  3.  What  are  "irresolvable" 
nebulae  ? 

Answer  3.  In  small  telescopes  nebulae 
and  star  clusters  cannot  be  distinguished 
from  each  other.  As  the  magnifying  power 
of  telescopes  increased  it  was  found  that 
many  formations  that  had  been  formerly 
believed  to  be  nebulae  could  be  "resolved" 
by  powerful  telescopes  into  star  clusters. 
Some  astronomers  then  jumped  to  the  con- 
clusion that  all  nebulae  could  be  resolved 
into  star  clusters  in  sufficiently  powerful 
telescopes. 

When  spectroscopy  was  applied  to  as- 
tronomical research  and  the  light  of  the 
irresolvable  nebulae  was  analyzed,  it  was 
evident  that  some  of  these  formations  were 
truly  gaseous  and  so  never  could  be  re- 
solved into  star  clusters.  The  term  irre- 
solvable nebulae  therefore  has  no  special 
meaning  at  the  present  time  when  nebulae 
are  classified  as  gaseous  or  continuous  ac- 
cording to  the  type  of  spectrum  they  show. 
The  continuous  type  to  which  the  spiral 
nebulae  belong  might  still  be  considered 
irresolvable  to  a  certain  extent  since  they 
have  never  been  resolved  into  the  stellar 
components  of  which  they  doubtless  largely 
consist.  Their  true  nature  and  relation  to 
the  stellar  system  is  not  yet  definitely 
known. 


"ASK  ANYONE  WHO  HAS  USED  IT" 


THE  BEST  I  EVER  WORKED" 

"The  Brandes  Headset  Is  The  Best  I  ever  Worked.  Others  Look  Like  a 

Plaything  Beside  It."    (Testimonial  from  an  expert.  Name  on  Request.) 

Professionals  as  well  as  amateurs,  the  world  over,  are  enthusiastic  about  the 
range  and  absence  of  blurring  in  the 

BRANDES 
WIRELESS 
HEADSET 

CLEAR  TONE 
LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 
Sharp,  Unblurred,  Readable  Signals 
enured  by 


"Superior" 
Set,  2000  ohms,%7 


" BRANDES  MATCHED  TONE "— 

Exactly  matching  the  tone  of  both  receivers  in  each  set  and  thus  eliminat- 
ing all  confusion  due  to  unmatched  harmonics. 

Buy  a  Brandes  Superior  Headset  and  use  it  critically  for  ten  days. 
Then,  if  it  doesn't  come  up  to  our  claims  or  your  expectations ,  return 
it  and  your  money  will  be  cheerfully  refunded.  Test  it — compare  with 
others — for  sensitiveness,  clearness,  distance.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The  two  diaphrams,  toned  exactly 
alike,  strengthen  the  signals  and  prevent  blurring.  Used  by  many  U.  S. 
Government  experts,  and  experts  abroad;  by  colleges  and  technical 
schools;  and  by  professional  and  amateurs  everywhere. 

SEND  4c  FOR  CATALOGUE  E. 

C.  BRANDES,  Inc.  K7  &  ^ion  Square 

Room  814  New  York  City,  U.  S.  A. 

WIRELESS  RECEIVER  SPECIALISTS 


TRIAL 
OFFER 


Complete  Line  of  Brandes  Receivers  for  those  in  Canada.  Send  stamp  for  Pamphlet  "E" 
Radio  Electrical  Supply  Co.,      43  McGill  College  Avenue,  Montreal,  P.  Q.,  Can- 


POSITIONS  GUARANTEED 

TO  EVERY  GRADUATE  OF  OUR  SCHOOL 
By  FOUR  LARGEST  RADIO  CONCERNS 

$125  per  MONTH  PLUS  ALL  EXPENSES 

MODERN  EQUIPMENT-ESPECIAL  SHORT  COURSE 
INDIVIDUAL  INSTRUCTION 
FINEST  STAFF  OF  TEACHERS  AVAILABLE 
DORMITORY  —  SWIMMING  POOL 
CALL  OR  WRITE  FOR  ILLUSTRATED  BOOKLET 

Y.M.C.A.  RADIO  SCHOOL 

Department  R 

152  East  86th  St.  New  York,  N.  Y, 

"BEST  RADIO  SCHOOL  IN  THE  EAST" 


MATHEMATICS  MADE  EASY 

The    Arcascope — the   Combination  Triangle 
with  a  Brain — will  multiply,   divide,  figure 
percentage  and  proportion,  solve  all  problems 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  BUMS.    Used  at  Columbia  University, 
West  Point,  U.  S.  Aeronautic  Schools,  etc.    Only  85 
cents  Postpaid.   Order  today  before  you  forget. 
Dept  J,       L.  j.  LEISHMAN  CO.,       Ogden,  Utah 


Hang  Your  Own 
Lighting  Fixtures 

Semi-Bowl  $5.85.  Plate  &  Ball  85c. 
4  light  shower  $5.35.  Completely  wired 
Including  glassware.  Send  for  new 
catalogue,  complete  line. 

ERIE  FIXTURE  SUPPLY  CO. 
Sta.  C  Erie.  Pa. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


826 


ELECTRICAL  EXPERIMENTER 


December,  1919 


DUCK'S 


New  Big  264-Page  Wireless 
and  Electrical  Catalog 
    Just  Out — Now  Ready 

It  is  mailed  for  12c  in  stamps  or  coin  which  may  be  deducted  on 
first  order  of  $1.00.  Catalog  not  sent  otherwise. 
We  regard  this  catalog  as  our  greatest  effort.  It  embraces  every- 
thing in  wireless  worth  while.  172  pages  with  no  waste  space 
devoted  exclusively  to  wireless  instruments.  Your  amateur 
friend  will  tell  you  that  there  never  has  been  any  wireless  catalog 
to  take  the  place  of  catalog  of  this  company  and  above  all  that  you  can  absolutely 
depend  on  our  goods.  There  is  no  need  for  any  other  catalog  when  you  have 
this  big  catalog. 

A  big  improvement  ovc  our 
former  model.  Primary  divided 
into  four  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 

Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmon- 
ics. The  change  in  the  con- 
struction of  the  guide  rod  sup- 
port makes  it  possible  to  obtain 
a  looser  coupling.  It  is  a  won- 
derful improvement  over  our 
old  model  both  in  performance 
and  appearance.     Only  $23.50. 

NEW  MODEL  SBB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


The  secondary  on  our  new 
type  Arlington  is  divided  into 
two  sections  with  one  dead  end 
switch  eliminating  dead  end 
effect  and  harmonic  and  giving 
greater  selectivity.  The  end 
support  similar  to  that  on  our 
Navy^  type  permitting  a  looser 
coupling.  It  is  a  beautifully 
finished  instrument  and  will  be 
sold  by  us  at  the  same  price  as 
the  old  model.  $9.00. 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


The  Famous  5A  and  5C  Models 


THE  RADIO  APPARATUS  CO., 


Used  the  world  over.    Insist  on  the  genuine,  built  by 
its   originators.     Substitutes   are   expensive,  irrespective 
of  design.    We  absolutely  guarantee  our  tuners  to  give 
the  maximum  signal  volume.    Delicate  refinement,  un- 
interrupted service  and  high  class  work- 
manship unite  to  make  TRACO  tuners 
the   standard   whereby   all   others  are 
judged.     If  you  Dealer 
does  not  handle  them, 
order  direct  from  us. 

LIBERTY  DETECTOR 
VAEVES.  RADIO  AM- 
PLIFYING PHONES, 

type  used  by  the 
UNITED  STATES, 
BRITISH  and  FRENCH 
GOVERNMENTS,  now 

in  stock,  for  sale. 
Send  stamps  for 
bulletins. 

Pottstown,  Penna.,  U.  S.  A. 


Manufacturers  and  Distributors  of 

HIGH  GRADE 

Amateur 
Wireless  Apparatus 

Send  Stamp  for  Catalog  40E 

J.  H.  Bunnell  &  Company 

BEEKO  VARIABLE  CONDENSER  r  J 

Size,  3*4x454  inches.  32  PelTK  Place 

Price  each 

{f^jrg^%ybi v.>::ftss  New  York  City»       New  York 


34«610  ft.  — Mew 
World's  Record 
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never  perfected  until  recently,  and  which 
practically  doubles  the  efficiency  of  an  air- 
plane engine  at  high  altitudes. 

"In  the  future,"  said  Chance  M.  Vought, 
Chairman  of  the  American  Flying  Club 
Contest  Committee,  "airplanes  equipt  with 
these  super-compressors  will  be  able  to 
attain  heights  hitherto  regarded  as  imprac- 
ticable ;  levels  at  which  are  found  constant 
trade  winds.  These  winds  at  various  high 
levels  can  be  found  following  courses  suit- 
able to  almost  any  international  trade  route 
and  can  thus  be  utilized  to  tremendous  ad- 
vantage in  aerial  commerce.  The  airplanes 
equipt  with  this  super-charger  device 
will  fly  at  greater  speed  at  high  altitudes 
than  is  now  possible,  and  will  have  almost 
the  same  performance  of  speed  and  climb- 
ing power  as  at  around  sea  level.  Among 
the  technical  experts  this  invention  is  called 
'a  constant  power  device.' 

"The  Lepere  biplane,  equipt  with  a  Lib- 
erty motor,  which  Major  Schroeder  used 
in  the  altitude  flight,  has  a  horizontal  speed 
at  sea  level  of  136  miles  an  hour.  At  an 
altitude  of  more  than  20,000  feet  this  speed, 
owing  to  the  rarity  of  the  atmosphere  and 
the  decreased  engine  power,  falls  to  105 
miles  an  hour.  Equipt  with  the  super- 
charger device,  the  horizontal  speed  at 
28,250  feet  was  maintained  at  more  than 
130  miles,  or  almost  equal  to  the  best  pos- 
sible at  sea  level.  Major  Schroeder  found 
the  compressor  consumed  only  5  or  10  per 
cent  of  the  engine's  horse  power,  while  at 
15,000  feet  altitude  it  added  40  per  cent  to 
the  power-plant's  effectiveness.  At  20,000 
feet,  48  per  cent  was  added  and  at  28,000 
feet,  60  per  cent  was  gained. 

"The  super-compressor  is  a  device  to 
utilize  the  waste  exhaust  gases  of  the  en- 
gine itself  to  operate  a  small  centrifugal 
air-blower  which  forces  an  air  stream  into 
the  engine  at  a  constant  pressure  about 
equal  to  the  normal  suction  of  the  motor 
at  sea-level  pressure  and  thus  maintains  en- 
gine functioning  approximately  the  same 
as  under  the  best  conditions  at  sea  level. 

"Major  Schroeder  and  his  passenger 
wore  electrically-heated  clothing  and  oxy- 
gen helmets.  The  record  shows  that  the 
temperature  at  28,250  feet  was  minus  29 
degrees  centigrade. 
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transformers  connected  to  each  power  line 
transform  the  current  down  from  10,000 
volts  to  440  volts  at  which  power  it  appears 
on  the  main  switchboard. 

The  main  switchboard  is  of  the  Ferranti 
type  and  consists  of  12  panels.  From  the 
feeder  panel  cables  are  taken  to  the  main 
switch  panel  on  which  is  mounted  a  hand- 
operated  oil  switch  provided  with  no  volt 
and  overload  time  limit  releases,  a  volt- 
meter, ammeter,  kilowatt  meter,  power  fac- 
tor meter  and  frequency  meter.  The  re- 
maining panels  on  the  board  are  equipt 
with  switches  and  gear  for  the  control  of 
the  motors  driving  the  high  tension  direct 
current  generators,  the  motors  driving  the 
alternator  sets,  the  motors  driving  the  low 
tension  D.C.  auxiliary  machines,  the  high 
tension  alternators,  direct  current  motors, 
and  of  all  the  lighting,  heating  and  various 
other  circuits. 

There  are  three  distinct  types  of  trans- 
mitters installed  (1)  the  synchronous 
alternating    current    sets ;     (2)  Marconi 
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"timed-spark"  continuous  wave  machine ; 
(3)  the  arcs. 

The  synchronous  A.C.  sets  are  in  dupli- 
cate and  are  of  300  k.w.  capacity,  each  con- 
sisting of  a  450  B.H.P.  440  volt  3-phase 
asynchronous  motor  driving  a  300-k.w. 
single  phase  alternator,  the  working  volt- 
age of  which  is  1,750  volts.  An  extension 
of  the  alternator  shaft  drives  the  disc  dis- 
charger thru  an  insulating  coupling.  The 
primary  condenser  bank  has  a  capacity  of 
2.5  mfds  and  is  charged  by  step-up  trans- 
formers, the  field  of  which  can  be  adjusted 
so  that  the  studs  on  the  disc  discharge  the 
condenser  at  each  peak  of  the  alternation. 

The  timed  spark  continuous  wave  trans- 
mitter has  two  distinct  primary  circuits 
tuned  to  the  same  frequency  and  coupled  to 
the  aerial  -circuit.  The  condensers  of  these 
primary  circuits  are  charged  by  5,000  volt 
D.C.  dynamos  and  discharged  alternately 
by  means  of  a  special  form  of  disc  dis- 
charger so  arranged  that  the  trains  of 
oscillations  produced  in  the  aerial  by  the 
successive  discharges  of  the  two  condenser 
banks  take  place  in  phase  with  one  another. 
This  timing  of  the  discharges  is  controlled 
by  a  trigger  circuit  which  at  a  given  instant 
ionises  the  gap  between  the  studs  and 
electrodes  of  the  main  circuits  and  en- 
ables them  to  discharge,  special  adjust- 
ments being  provided  for  determining  the 
moment  of  discharge.  Signaling  is  effected 
by  making  and  breaking  the  charging  cur- 
rent of  the  trigger  circuit,  and  as  this 
current  is  only  .5  amp.  a  very  high  rate 
of  working  .is  possible. 

One  of  these  transmitters  of  300  k.w. 
capacity,  capable  of  working  at  200  words 
per  minute,  is  already  installed  at  the 
station  and  a  duplicate  set  is  in  course  of 
erection. 

The  200  k.w.  arcs  are  of  the  horizontal 
type  and  are  fed  thru  choking  coils  and 
starting  resistance  from  an  800  volt  D.C. 
dynamo.  The  field  of  the  arcs  is  separately 
excited  from  an  auxiliary  110  volt  D.C. 
dynamo  which  also  supplies  current  for 
the  pump  motors,  cathode  motors,  and 
spirit  relays.  Methylated  spirit  is  auto- 
matically fed  into  the  arc  chamber  which, 
with  its  lid,  anode  and  cathode,  is  water 
cooled,  a  relay  being  provided  in  the  water 
circuit  to  cut  off  the  current  to  the  arc 
should  the  water  supply  fail. 

A  special  receiving  station  at  Towyn  is 
intended  for  all  the  receiving  and  operating 
work,  and  is  provided  with  apparatus  for 
duplexing  the  service.  At  Carnarvon,  how- 
ever, for  special  war  purposes,  receiving 
apparatus  has  been  installed  with  a  range 
of  from  3,000  meters  to  16,000  meters.  The 
aerial  is  inductively  coupled  to  an  inter- 
mediate circuit  which  in  its  turn  is  coupled 
to  an  amplifying  and  self-heterodyning 
valve  circuit.  By  means  of  magnifiers  in 
the  telephone  circuit  arrangements  are 
made  for  either  automatic  reception  at  high 
speed,  or  to  enable  the  operator  to  receive 
without  wearing  telephones.  The  signaling 
key  for  operating  by  hand  is  placed  in  the 
receiving  room,  where  there  is  also  a 
Wheatstone  automatic  transmitter  capable 
of  working  at  a  speed  of  200  words  per 
minute.  For  this  high  speed  working  high 
tension  signaling  switches  worked  by  a 
Creed  comprest  air  engine  is  used  for  slow 
transmission.  Galvanometer  type  signaling 
switches  are  provided,  but  both  types  can 
be  operated  from  relays,  either  by  the  hand 
key  or  by  the  Wheatstone  transmitter. 

Altho  the  Carnarvon  station  is  primarily 
intended  to  work  to  America  it  has  suc- 
cessfully communicated  with  Sydney,  Aus- 
tralia, thus  proving  that  it  is  powerful 
enough  to  cope  with  any  distance  up  to  the 
limit  of  possible  long-distance  transmission 
on  the  earth,  it  being  understood  that 
modern  receiving  apparatus  is  employed  at 
the  Antipodes. — Photos  courtesy  Marconi's 
Wireless  Telegraph  Company,  Ltd. 


AUDIO  FREQUENCY 
TRANSFORMER 

Type  P 

This  transformer  provides  a  maximum  of  low 
frequency  amplification  and  is  superior  to  all 
others.  It  may  be  used  with  the  Marconi  and  all 
standard  vacuum  tubes. 

Permits  reliable  daylight  reception  from  Euro- 
pean stations. 

Establishes  new  amateur  long  distance  records. 

Renders  remarkable  amplification  of  all  signals. 

Price  $7.00  postpaid 


Vacuum  Tube  Socket 

(Type  Triode  F) 

The  base  of  this  socket  is  bake- 
lite  dilecto  and  will  not  crack  and 
break  like  the  moulded  material  of 
the  usual  socket. 

Contact  springs  are  stamped  with 
identifying  letters.  Base  is  pro- 
vided with  three  rubber  feet  and 
four  countersunk  holes  for  panel 
mounting. 

Price  $1.25  postpaid 


EATON  OSCILLATORS  TWO  STEP  AMPLIFIERS 

DAMPED  AND  UNDAMPED  RECEIVERS 
FARADON  MICA  TRANSMITTING  CONDENSERS 

WIRELESS  SPECIALTY  APPARATUS  CO. 

ENGINEERS,  DESIGNERS,  MANUFACTURERS 
Boston,  Mass.,  U.  S.  A. 


AMATEURS ! 

"ACE"  Radio  Equipment  is 

a  line  of  professional  quality. 
Comprises  complete  radio  tele- 
graphic and  telephonic  trans- 
mitting and  receiving  apparatus 
for  any  power  or  wave  range. 
Also  all  accessories  and  parts. 
"ACE"  Regenerative  Receiv- 
ers. 'ACE"  Audion  Control 
Cabinets.  Undamped  Wave 
telegraphic  and  telephonic 
equipment  for  use  with  stand- 
ard V.T.  tubes.  Audion  Am- 
plifyers  using  standard  V.T. 
tubes. 

We  supply  anything  and  every- 
thing the  radio  experimenter 
requires  in  wireless  equipment 
and  build  complete  outfits  to 
order.  We  do  not  furnish  any 
cheap  or  competitive  materials. 


Regenerative 
Receiver 


THE  PRECISION  EQUIPMENT  CO.,  2437  Gilbert  Ave.,  Cincinnati,  0. 


F-THtfi&S  MONEY  IN  ITV 

J^ILEARN  TELEGRAPHYf^s 

TEACH  YOURSELF 

In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPH* 

Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  aa  an  expert  operator  would. 

Adopted  by  U.  S.  Gov't,    4  stylo**    Catalogue  free* 

OMNICRAPH  MFG.  CO. 

39L  Cortlandt  St.  New  York 
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Receiver  Efficiency 

Don't  be  deceived  by  manufacturers  who  imitate  the  distinctive  appearance  of  Grebe 
apparatus.  The  Grebe  standards  of  efficiency, '  design  and  workmanship  are  found 
only  in 


APPARATUS 

Short- Wave  Regenerative  Receiver 

Type  CR-2  is  characteristic  of  Grebe  standards.  Designed  since  the  armistice,  this 
receiver  embodies  a  highly  developed  circuit  of  the  continuously  variable  inductance 
type;  capacity  effects  and  other  losses  reduced  to  an  absolute  minimum.  Designed 
especially  for  long  distance  work  on  amateur  wavelengths,  its  operating  range  is 
from  170  to  580  meters.  If  you  want  results,  this  receiver  will  get  them  for  you. 
Send  for  free  bulletin. describing  this  and  other  models  operating  up  to  20,000  meters; 
— complete  catalogue,  10c. 

A.  H.  GREBE  &  CO.,     -     70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


TYPE  Y673  Coupler 
200  to  3000  meters 
Price  $14.00 

Camb.  Rectifier,  for 
storage  battery 
charging 
Price  $22.00 


Type-Y673-Coupler 


Three-cent  stamp  brings  bulletins  of  both 
these  instruments 
CLAPP  EASTHAM  CO. 


131  Main  Street, 


Cambridge,  Mass. 


Pacific  coast  representatives:  Remler  Radio  Mfg.  Co.,  San  Francisco 
Canadian  representatives:  Radio  &    Electric    Supply    Co.,  Montreal 


Rectifier 


Attention 

AMATEURS 


You  may  want  to  purchase  a  coil,  a  transformer,  a. 
pair  of  phones,  a  battery  or  one  of  the  many  pieces  of 
apparatus  necessary  to  properly  operate  your  set.  What 
do  you  do?  You  write  for  catalogues — the  result  is  you 
have  a  mass  of  data  and  just  can't  make  up  your  mind 
what  to  buy  and  who  to  buy  it  from. 

Our  advice  is  DON'T  BUY  IT  until  you  secure  some 
expert's  opinion  on  the  piece  of  apparatus  just  suited 
to  your  needs. 

Because  we  are  partial  to  no  particular  manufacturer  of  wireless  apparatus  and  because 
years  of  study  and  sales  has  enabled  us  to  select  wireless  products  with  discrimination,  we 
offer  you  absolutely  without  charge,  the  benefit  of  our  FREE  INFORMATION  BUREAU  which 
is  maintained  solely  for  the  purpose  of  guiding  the  experimenter  in  the  choice  of  apparatus 
which  will,  in  our  expert  opinion,  serve  him  best. 

Of  course  we  sell  apparatus  and  there  again  our  knowledge  manifests  itself  because  we  carry  the  products 
of  over  7  0  of  the  leading  manufactures  of  American  made  apparatus — therefore  you  are  assured  that  what 
you  buy  is  the  attainment  of  modern  efficiency  in  apparatus  production. 

We  wish  to  strongly  emphasize  the  fact  that  whether  you  buy  of  us  or  not.  we  want  to  help  you  in  your 
problems,  and  the  cost  to  you  is  but  a  two-cent  stamp.    Write  to-day  for  our  catalogue. 

NATIONAL  RADIO  SUPPLY  CO., 
'The  Nation's  Clearing  House,"  Dept.  103,  14th  and  U  Sts.,  Washington,  D.  C. 


Wireless  Amateurs,  Dealers  and  Manufacturers! 

Have  You  Seen  the 

"DEPENDABLE" 

Line  of  Radio  Instruments  and  Complete  Sots  ? 

We  manufacture  a  large  line  of  DEPENDABLE  apparatus — not  the  cheap  mail 
order  variety,  yet  our  prices  are  low.  Tuners,  Couplers,  Detectors,  Fixed  and 
Variable  Condensers,  Loading  Coils,  etc.,  also  Binding  Posts,  Switch  Points,  Switch 
Levers,  etc.,  etc.  Scnd  for  New  Cafalog  No_  g 

To  our  New  York  Office,  19  Park  Place,  New  York  City 

DORON  BROS.  ELECTRICAL  CO.       Hamilton,  Ohio 


(Continued  from  page  779) 


In  this  new  system  the  machine  that 
generates  these  electrical  oscillations  is 
known  as  the  Alexanderson  alternator 
which  has  the  advantage  of  giving  a  pure 
wave  by  virtue  of  which  messages  sent  by 
different  stations  do  not  interfere  with  one 
another.  There  is  just  as  much  improve- 
ment in  this  new  system  over  the  older 
method  as  there  is  between  the  modern 
balanced  telephone  line  and  the  old  single- 
wire  telephone  on  which  the  cross  talk  of 
neighbors  could  be  overheard. 

A  new  device  known  as  the  magnetic 
amplifier  is  employed  as  a  modulator  of 
the  electric  oscillations.  This  new  device 
has  no  moving  parts  and  this  fact,  coupled 
with  its  magnetic  properties,  renders  it  so 
quick  as  to  make  possible  the  transmission 
of  telegraph  messages  at  the  rate  of  sev- 
eral hundred  words  a  minute  and  also  en- 
ables the  amplification  of  the  modulations 
of  the  telephone  currents  into  oscillations 
sufficiently  powerful  to  carry  the  human 
voice  across  the  Atlantic.  In  all  the 
different  radio  systems  the  radiator  is  called 
the  antenna  and  up  to  the  present  time  the 
antenna  has  been  very  inefficient,  the  useful 
energy  radiated  amounting  to  from  5  to  10 
per  cent.  In  the  Alexanderson  system  a 
multiple  tuned  antenna  is  an  important 
feature  and  increases  the  radiation 
efficiency  from  20  to  50  per  cent. 

The  company  has  developed  such  high 
frequency  alternators  for  radio  work  in 
capacities  of  1,  2,  50,  and  200  kilowatts.  It 
was  one  of  these  200  kilowatt  machines  that 
did  such  good  work  at  the  New  Bruns- 
wick station  during  the  war,  so  it  is  inter- 
esting to  note  that  a  unit  of  this  size 
radiates  approximately  250  h.p.  of  energy 
into  space  when  it  is  sending  a  radio  mes- 
sage. The  peculiar  advantages  of  this  type 
of  generator  is  that  it  gives  out  an  un- 
damped wave  and  puts  such  a  large  amount 
of  energy  into  the  antenna ;  factors  which 
led  to  the  rapid  extension  of  the  use  of 
radio  communication  during  the  war,  and 
also  led  to  the  building  of  so  many  new 
transmitting  stations  as  well  as  the  use  of 
this  means  of  communication  for  spreading 
propaganda. 

Over  and  above  the  radio  work  referred 
to  the  company's  radio  developments  were 
many  and  varied.  A  description  of  all  the 
work  done  seems  impractical,  so  to  give  a 
general  idea  of  some  of  this  work  that  had 
been  completed  or  was  nearing  completion 
at  the  time  the  armistice  was  signed,  it 
will  be  well  to  classify  it  as  follows: 

(a)  Large  size  vacuum  tube  apparatus 

(b)  Medium  size  vacuum  tube  apparatus 

(c)  Small  size  vacuum  tube  apparatus 

(d)  Receiving  apparatus 

All  these  new  developments  were  carried 
out  under  war-time  conditions,  at  high 
pressure,  and  under  numerous  difficulties 
caused  by  the  rapid  change  of  require- 
ments. 

The  term  "vacuum  tube  apparatus"  may 
need  a  word  of  explanation :  it  refers  to 
that  type  of  transmitter  and  receiver  which 
makes  use  of  the  vacuum  tube  as  an  oscilla- 
tor, amplifier  and  receiver.  Such  tubes  are 
usually  made  of  glass  and  generally  contain 
three  electrodes.  The  tube  is  exhausted 
and  the  Research  Laboratory  at  Sche- 
nectady has  done  much  notable  work  in 
producing  a  tube  of  higher  voltage  and 
greater  power  output  than  hitherto  had 
been  found  possible.  The  physical  prop- 
erties of  the  tube,  which  is  termed  a 
"pliotron,"  are  dependent  upon  the  motions 
of  the  electrons  set  free  from  the  heated 
filament  in  a  nearly  perfect  vacuum.  We 
shall  refer  at  greater  length  further  on  to 
this  subject. 
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Most  radio  apparatus,  previous  to  the 
development  of  these  tubes,  employed  what 
are  commonly  termed  "damped  waves," 
which  means  that  for  a  portion  of  the 
time  there  was  no  activity.  With  the 
vacuum  tube  undamped  waves  are  used 
in  which  there  is  no  period  of  inactivity; 
this  results  in  a  higher  efficiency. 

In  pre-war  days  the  advantages  of  the 
undamped  oscillations  were  well  recognized 
and  apparatus  of  this  description  had 
largely  displaced  the  older  damped  appa- 
ratus on  the  score  of  greater  efficiency,  the 
ability  to  use  the  lower  voltage,  small  size, 
and  also  because  of  certain  advantages  in 
reception ;  but  this  new  type  of  apparatus 
had  not  been  used  to  any  large  extent  in 
the  smaller  radio  outfits. 

The  war-time  requirements  of  both  the 
army  and  the  navy  were  of  a  very  special 
nature  and  called  for  a  great  number  of 
small  sized,  short  range  radio  sets  of  light 
weight  and  small  cubic  capacity;  these  fea- 
tures being  particularly  valuable  in  aircraft 
outfits.  To  meet  these  requirements,  the 
vacuum  tube  apparatus  was  developed  and 
was  applied  in  several  unique  ways  to  the 
aircraft  service,  particularly  in  its  applica- 
tion to  telephonic  communications.  All  sets 
developed  by  the  company  were  arranged 
for  telephonic  communication  on  the  con- 
tinuous wave  and  telegraphic  communica- 
tion on  both  continuous  and  "chopt"  wave 

Aircraft  are  of  various  sizes  and  there- 
fore several  different  types  of  apparatus 
were  designed  to  meet  the  differing  require- 
ments, but  finally  the  design  settled  down 
to  three  types,  each  particularly  suitable 
for  a  certain  class  of  airplane.  Thus  the 
large  size  vacuum  apparatus  was  primarily 
intended  for  bombing  planes,  flying  boats, 
and  balloons ;  the  medium  size  for  such 
craft  as  seaplanes  and  biplanes ;  and  the 
small  size  for  the  smallest  class  of  flying 
machines,  which  usually  carry  only  one 
aviator. 


SMOKE   IT   BEFORE   YOU   PAY   FOR  IT 

Order  on  your  Business  Stationery 

To  introduce  this  new  and  better  way  to  make  a  pipe  we  make  this  extraordinary  offer  we  will  let 
you  smoke  this  pipe  before  you  pay  for  it.    More  than  10,000  BANKERS  HAVE  BOUGHT  BY  MAIL. 

Genuine  French  Briar,  solid  Vulcanite  mouth  piece.     Its  simple  construction  makes  Heaning  easy 
Try  it.    If  it  is  not  satisfactory  you  may  return  it.    Price  $1.50.    Straight  or  Bent  Models  You 
athe,  not  pull  through  this  excellent  pipe  and  wo  guarantee  satisfaction. 

THE  CALUMET  CO. 

CINCINNATI,  OHIO 
Mall  Sales  Division  Dept.  A) 


BATTERY  CHARGED  AT  HOME 


Do  It  yourself.    Save  money  and  keep  battery  at  highest  eF-Flclency  by  getting  i 

NEW  F-F  BANTAM  BATTERY  BOOSTER 

This  8  ampere  rectifier  charges  any  6  volt  storage  battery  from  100  to  130 
Alternating  Current  Lamp  Socket  and  at  an  expense  equal  to  burning  an  el 
a  few  hours. 

Simple — safe — sure  acting.  Infusible  and  long  wearing  carbon  electrodes  rectify 
the  current.  No  drop  in  efficiency  with  continued  use.  This  new  size  F-P  rectifier 
already  wonderfully  popular — light  in  weight — 10  lbs.  complete  ready  for  shipment 

 includes  ammeter  and  battery  clips.    Get  one  and  enjoy  immunity  from  battery 

troubles. 

Send  check  for  prompt  shipment  by  Express.    For  parcel  post  Include  posta^o 
and  insurance  charges. 

Also  F-P  rectifiers  of  larger  capacities!  aa  well  as  Charging  RhooiUts  that 
operate  from  Farm  Lighting  Plants  or  Direct  Current  Service. 

Ask  for  Circular  No.  1Z 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohl0 


volta  SO  cycle, 
ectrc  lamp  for 


CHANGE  OF  PRICES 

With  Quantity  Production  and  adoption  of 
Automatically  Wound  Coils,  we  are  glad  to  an- 
nounce a  Reduction  in  prices  of  our  Amplifying 
Transformers  as  follows: 

Type  A-2  fully  mounted  with  Aluminum  Sup- 
ports, Engraved  Bakelite  Dilecto  Panel,  and 
Nickel    Plated    Bind    Posts  $7.00 

With  Supports,  but  without  Panel  and  Bind 
Posts   $5.00 

Assembled,  but  Unmounted  $4.50 

Although  originally  designed  for  use  with 
VT- 1  Tubes,  these  are  now  being  used  exten- 
sively and  with  excellent  results  with  Marconi 
V.  Ts. 

ACME  APPARATUS  CO.,       28  Windsor  St,  Cambridge,  Mau. 


DE  FOREST 


Unit 

Gives  You  Better 


This  is  a  typical  15-Unit  DeFOREST  Receiv- 
ing Set.  Consists  of  a  Tuner  with  wave  length 
range  from  150  to  25,000  meters ;  a  Crystal  and 
an  Audion  Detector,  and  a  One-Step  Amplifier. 
This  Unit  Set  is  the  most -complete  and  efficient 
receiving  apparatus  ever  put  out  under  $150.00. 
The  entire  set  of  Units  shown  above  total  only 
$133.57.  They  can  be  bought  separately  at  their 
various  pricss. 


eiving  Set 

Apparatus  at  Low  Cost. 

The  DE  FOREST  Unit  Receiving  Set  offers 
the  only  practical  system  of  securing  accurately 
designed,  efficient  Radio  apparatus  without  paying 
for  expensive  factory  assembly  and  costly  cabi- 
nets. You  buy  individual  units  and  assemble 
them  yourself ;  saving  money  and  becoming  more 
expert  in  practical  work. 

You  can  start  with  a  few,  inexpensive  Units 
and  increase  as  you  progress,  adding  new  Units 
as  additions  to  the  old.  No  junking  of  old  ap- 
paratus. For  the  beginner,  the  DE  FOREST 
Unit  Receiving  Set  offers  the  most  highly  de- 
veloped Radio  instruments  obtainable.  And  for 
the  Amateur,  Student,  or  Experimenter,  this  Unit 
I  Set  holds  even  greater  possibilities  because  by 
assembling  and  wiring  the  Units  yourself  you 
will  become  more  expert  and  understand  the 
principle  of  operation  of  the  apparatus  you  are 
using.  Find  out  more  about  the  DE  FOREST 
Unit  Receiving  Set. 

Send  for  Catalogue  E.  E. 

A  64-page  book  of  Radio  Apparatus  that  is  more  than  a 
catalogue.     Sent  postpaid  for  10  cents. 

DE  FOREST  RADIO  TEL.  and  TEL.  CO. 

Inventors  and  Manufacturers  of 
Amateur  and  Commercial  Radio  Apparatus 

1415  Sedgwick  Avenue,  New  York  City 


Ask  Your 
Dealer  for 

DE  FOREST 
Radio  Apparatus 


These  dealers  In  principle 
cities,  as  well  as  many  others 
not  listed  here,  sell  genuine 
DE  FOREST  Apparatus.  Con- 
sult local  telephone  directories 
tor  street  addresses. 

Boston,  Mass. 

F.  D.  Pitts  &  Co. 

J.  W.  Poole.  Inc. 
Hartford,  Conn. 

Bauer  &  Co. 
New  York  City 

Bunnell  &  Co. 
Philadelphia.  Pa. 

Central  Elect.  &  Lock  Co. 

Quaker  Light  Supply  Co. 

Frank  H.  Stew.art  Co. 
Baltimore.  Md. 

Maryland  Elect.  Supply  Co. 
Washington.   0.  C. 

Geo.  VV.  Parezo  &  Co. 
Pittsburgh,  Pa. 

Doubluday,  Hill  Elect.  Co. 
Toledo,  Ohio 

Wm.  B.  Duck  &  Co. 
Canton,  Ohio 

Wireless  Mfg.  Co. 
Chicago,  III. 

A.  A.  Howard 
St.  Paul,  Minn. 

Pioneer  Elect.  Co. 
Minneapolis.  Minn. 

Sterling  Elect.  Co. 
Milwaukee,  Wis. 

Dewev  Sporting  Goods  Co. 
St.  Louis.  Mo. 

Linze  Elect.   Supply  Co. 
£an  Francisco.  Cal. 

Leo.  J.  Meyberg  &  Co. 
■  Los  Angeles,  Cal. 

So.  California  Elect.  Co. 

Brode  Elect.  Co. 
Seattle,  Wash. 

Ralph  Krows  Elect.  Co. 
Houston,  Texas 

Hurlburt  Still  Elect.  Co. 
Mobile.  Ala. 

Dngar  Elect.  Co. 
Atlanta.  Ga. 

Haight  Accessory  Co. 
Norfolk,  Va. 

Meeks  Collins  Elect.  Co. 
Toronto,  Canada 

Duncan  &  Russell 
Montreal,  Canada 

Terkins  Electric  Co. 
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RADIO  AMATEURS 

Do  you  want  your  radio  station  listed 
among  the  "long  distance"  amateurs? 
Our  new  type  "R"  1  K.  V.  A.  25,000  volt 
Wireless  Transformer  will  make  your 
station  efficient  for  "long  distance"  relay 
work.  Write  for  our  catalog  20  T  describ- 
ing   complete     transmitting  apparatus. 

Thordarson  Electric  Mfg.  Co. 

501  S.  Jefferson  St.  Chicago,  111. 


20c 


$1.10 

STORAGE  AND  "B"  BATTERIES  WE  HAVE  AT  SPECIAL  PRICES 


18c  per  doz. 


RADIO  APPARATUS 

Distributors  of  AH  Prominent  Makes:  — 

De  Forest,  Wireless  Specialty,  Murdock,  Grebe, 
General  Radio,  Clapp-Eastham,  Brandes,  etc., 
etc. 

Largest  and  Best  Stock  of  any  House  in  Now 
England. 

For  real  prompt  delivery  send  us  your  orders. 
For  Honey-Comb  Coils,  Unit  Panels,  Vacuum 
Tubes,  Baldwin  Telephones,  Murdock  55"«, 
Grebe  Developments,  etc.,  etc. 

F.  D.  PITTS  CO. 

DEPT.  D 

12  PARK  SQUARE  BOSTON,  MASS. 


TYPE  LC-101  INDUCTANCE 
COIL  MOUNTING 


Are  You  Listening  to  Hawaii? 


TEU. 

BAW  BAY 


RADIO  —  Splendid  oppor- 
tunities now  in  the  Merchant 
Marine  for  Wireless  Oper- 
ators. Big  salaries!  New 
Schedule:  Junior  operators, 
$100  per  month;  Chief  op- 
erators, $125;  food  and 
quarters  besides.  Equiva- 
lent ashore  from  $40  to  $50 
a  week.  Graduates  in  all 
parts  of  the  world  as  In- 
,  spectors,  Instructors,  En- 
gineers, Operators,  etc. 

The  oldest,  largest  and  best  equipped  radio  school  in  New  England.  Recommended  hy 
Marconi  and  Government  officials.  DAY  AND  EVENING  CLASSES.  START  ANY  MONDAY. 


radTp 

61*  Boylstorv.  3t.  BSADA.P 
Bostors    —  rfcj*. 


CORE  WIRE 


We  have  been  fortunate  in  securing  thru  auc- 
tion several  tons  of  guaranteed  pure,  double  an- 
nealed Norway  Iron  Core  Wire  and  are  selling 
At  Pre-war  Prices,  20c  ts.  lb.  this  wire  to  "Experimenter"  readers  at  20c  lb. 

This  wire  is  just  the  thing  for  spark  coils,  transformers,  etc.,  and  it  is,  of  course,  a  very  much 
more  superior  product  than  the  usual  iron  wire.    We  have  only  one  size  left : 
24  INCHES  LONG.     Thickness  about  No.  21  B  and  S 
If  this  size  should  be  too  long  we  advise  cutting  the  wire  down  ynurRc'f  by  means  of  shears. 
As  long  as  the  supply  lasts  we  offer  this  wire  as  described  above  to  our  customers  at  the  very  low  price  of 
20o  a  pound.    Add  post-age  or  we  will  ship  express  collect.    Order  at  once. 


ELECTRO  IMPORTING  CO., 


231  Fulton  Street, 


New  York  City 


AMERICAN  ELECTRO  TECHNICAL  APPLIANCE  COMPANY 

235  FULTON  STREET  NEW  YORK  CITY 

FOR  THE  AMATEUR,  we  have  a  full  line  of  very  interesting  and  suitable  parts  and  sets,  all  of 
the  best  manufacture  and  sold  at  lowest  prices. 

A  very  interesting  feature  is  a  COMPLETE  RECEIVING  SET  IN  A  NEAT  CARRYING  CASE, 

without  phones   $6.00 

LARGER  SET  for  $15.00 

Mail  orders  will  receive  prompt  attention,  WE  HAVE  THE  GOODS.  Our  Catalog  has  been  delayed 
on  account  of  the  printers  strike,  those  who  have  sent  for  it  will  receive  same  as  soon  as  it  comes 
to  our  hands. 


Switch  Points,  Variometers,  Loose  Couplers.  Tuners.  Detectors.  Condensors.  Army  Head  Bands,  Brandes  Superior 
Phones.  Binding  Posts,  Levers.  Lever  Knobcs,  B'akelite  and  Hard  Rubber  for  Panels,  cut  to  order.  Amplifying 
Transformers,  Spark  Coils.  Rotary  Spark  Gaps.  Small  Motors,  Wire,  all  kinds.  Our  Hard  Drawn  Copper  is  best 
for  Aerials,  Insulators,  Lightning  Switches,  Small  Switches.  Panel  Sets  for  sending  and  Receiving,  De  Forest  Type 
Time  Signal  Sets,  $27.00 


The  large  size  vacuum  tube  apparatus 
uses  the  largest  type  of  pliotron  that  the 
company  has  developed  and  is  adapted  for 
use  at  fixt  land  bases  for  controlling  the 
fleet  movement  of  a  large  number  of  planes 
by  telephone.  Such  sets"  radiate  about  V/2 
horse  power  of  energy  and  are  capable  of 
giving  telephonic  communication  with  a 
flying  boat  at  a  distance  of  at  least  200 
miles.  Similar  units  were  designed  for 
installation  on  army  tractors  for  field 
operation.  These  also  had  a  range  of  200 
miles,  and  at  the  time  the  armistice  was 
signed  a  number  of  orders  were  under  way 
for  radio  telephone  sets  for  this  service. 
An  aircraft  unit  using  this  large  vacuum 
tube  was  designed  which  only  weighed  70 
pounds,  exclusive  of  the  storage  battery. 

An  aircraft  radio  telephone  unit  using 
the  medium  size  vacuum  tube  was  de- 
veloped, and  is  now  being  produced  in 
large  quantities.  It  has  a  telephonic  range 
from  plane  to  ground  of  a  hundred  and 
fifty  miles  and  weighs  only  about  40  pounds, 
exclusive  of  the  battery. 

A  great  amount  of  work  was  done  on  a 
radio  telephone  set  using  the  smallest  size 
of  vacuum  tube  and  the  weight  had  been 
brought  down  until  the  complete  trans- 
mitter, exclusive  of  the  battery,  weighed 
only  25  pounds.  This  set  had  a  range  of 
60  miles  from  the  fixt  station  and  communi- 
cation was  obtained  over  a  distance  of  ten 
miles  between  two  similar  planes. 

The  vacuum  tube,  commonly  called  the 
pliotron,  and  mentioned  so  often  in  this 
story,  deserves  many  chapters  to  cover  the 
fascinating  story  of  its  development;  par- 
ticularly the  truly  wonderful  scientific  laws 
which  govern  its  action  and  the  almost  un- 
believable amount  of  work  that  was  ac- 
complished by  this  concern  in  supplying  the 
needs  of  the  army  and  navy  with  these 
tubes.  The  amount  of  progress  that  the 
world  owes  to  these  tubes  is  a  source  of 
just  pride  to  the  workers  of  the  Research 
Laboratory  at  Schenectady  where  so  much 
of  the  development  work  was  done  that 
led  to  their  present  highly  developed  state. 
But  owing  to  there  being  so  much  that  is 
of  interest,  we  shall  'have  to  confine  our 
remarks  to  one  or  two  brief  paragraphs. 

The  practical  long  distance  telephone 
really  owes  its  development  to  the  pliotron, 
and  the  advances  it  has  enabled  to  be  made 
in  wireless  telegraphy  are  great  and  far 
reaching. 

These  tubes  depend  for  their  action  on 
the  emission  of  electrons  from  a  heated 
cathode  which  crossing  a  gap  arrive  at  the 
anode,  thus  conveying  an  electric  current 
across  the  gap.  The  ability  to  produce  high 
power  tubes  depends  on  many  factors,  but 
the  most  important  is  to  obtain  a  very  high 
degree  of  vacuum. 

As  soon  as  America  entered  the  war  and 
the  requirements  of  the  government  were 
learned,  two  lamp  factories  were  started 
on  the  wholesale  production  of  the  vacuum 
tube  and  provided  equipment  to  turn  out 
20,000  per  week.  This  concern  supplied  the 
army  and  navy  with  many  thousands  of 
pliotrons  for  the  airplane  and  seaplane 
service  and  many  hundreds  of  the  complete 
wireless  outfits  already  described. 

Men  talking  across  the  broad  expanse  of 
the  Atlantic  ocean  without  a  wire  is 
romantic  enough  of  itself,  but  what  of  ap 
"Ace"  with  his  radio  set  controlling  th< 
fleet  action  of  a  mighty  host  of  flying 
battleships  engaged  in  deadly  battle  miles 
up  in  the  air. 

It  seems  fanciful,  but  it  is  real  that  today 
we  send  men  miles  up  into  the  air  to  obtain 
meteorological  information  of  distant 
points  and  have  the  information  telephoned 
back  to  us  on  earth.  These  are  indeed 
messages  from  the  ethereal  blue. — Photos 
courtesy  General  Electric  Co. 
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MURDOCK  No.  55 


2000  Ohm  Set  $4.50 

3000  Ohm  Set   5.50 

WHY  PAY  MORE? 

Here  are  receivers  that  will  respond  to 
the  feeblest  signals.  They  are  un- 
questionably 

SENSITIVE 

Here  are  receivers  so  rugged  in  con- 
struction that  they  will  keep  their  sen- 
sitive adjustment  longer  than  any 
others  made.   They  are  unquestionably 

DURABLE 

Here  are  receivers  fitted  with  every 
accessory  tending  to  comfort  and  con- 
venience.   They  are  unquestionably 

COMFORTABLE 

Here  are  receivers  designed  to  have 
100%  perfect  appearance.  They  are 
unquestionably 

GOOD  LOOKING 

They  fill  every  requirement  in  every 
respect,  at  prices  considerably  under 
any  obtainable  anywhere. 

WHY  PAY  MORE? 

The  demand  for  our  receivers  and 
other  MURDOCK  apparatus  has  been 
so  great  that  we  advise  early  orders  if 
you  wish  to  secure  prompt  service. 

Bulletin  19B  tent  free  on  request 

WE  J.  MURDOCK  CO. 

55  Carter  Street,  Chelsea,  Mass. 
509  Mission  Street,  San  Francisco 


WIRELESS  AMATEURS 

Send  a  2c.  stamp  for  full  description  of 

The  Barr  Mercury-Cup  Detector 

the  most  efficient  detector  in  the  wireless  field- 
today. 

Tested  by  Marconi  Wireless  Telegraph  Co.  and 
U.  S.  Government. 

Increases  the  efficiency  of  every  wireless  receiv- 
ing set  by  making  the  signals  clear,  sharp  and 
distinct.  Instantly  adjustable  at  a.  constant 
pressure. 

THE  BARR  MERCURY-CUP  DETECTOR 

Dept.  A,      The  Wyoming,      Washington,  D.  C. 


Bliss 


ELECTRICAL  ENGINEERING 

Condensed  Course — Complete  in  One  Year. 
Sound,  scientific,  practical — without  frills. 
LlcClllCal    ,'""r  young  men  of  energy  an. I  character. 
_   .       .       26th  year  opens  September  25th.  Write 
^vftinm       for  new  catalogue. 

ai>HUUl       260  Takoma  Avenue.  Washington,  D.  0. 


lElecfhnilfiiecdl  Calble 

(Continued  from  page  746) 


to  the  experts  of  the  navy  who  have  tested 
it,  and  recommended  its  use,  is  fool-proof 
and  as  reliable  as  the  telephone.  It  will 
work  in  all  conditions  of  water  and  weather 
and  no  amount  of  electricity  in  the  air  or 
power  of  the  wireless  can  affect  it  in  any 
way. 

Earl  C.  Hanson,  who  is  only  28,  has  been 
granted  basic  patents  on  the  system.  Dur- 
ing the  war  he  donated  to  the  government 
all  his  inventions. 

Gen.  Pershing  directed  Col.  John  H. 
Parker  to  secure  the  use  of  the  device  for 
communications  in  the  first  hattle  lines  and 
trenches,  and  only  the  signing  of  the  armis- 
tice prevented  its  universal  use  in  the 
American  Expeditionary  Forces,  it  is  said. 

The  cost  of  installation  will  be  much 
less  than  the  installation  of  lighthouses, 
buoys,  lightships,  and  other  fog  signals, 
with  the  added  advantage  that  the  system 
works  without  interruption  from  storms  or 
fogs  or  other  atmospheric  conditions, 
claims  the  inventor.  , 

It  is  difficult  to  estimate  the  economical 
saving  that  will  be  brought  about  by  the 
universal  installation  of  the  Hanson  sys- 
tem, which  is  applicable  to  any  type  of 
harbor.  It  may  be  considered  as  a  refining 
feature  of  the  radio  compass  which  was 
developed  under  the  direction  of  Capt.  S.  C. 
Hooper,  of  the  radio  division,  bureau  of 
steam  engineering,  Navy  Department.  R. 
H.  Marriott,  expert  radio  aid  of  the  Navy 
Department,  has  conducted  tests  using  the 
audio  system  for  guiding  ships  in  tests  on 
the  Pacific  Coast  with  gratifying  results. 


STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT, CIRCULATION,  ETC.,  REOUIRED 
BY  THE  ACT  OF  CONGRESS  OF  AUGUST  24, 
1912,  of  Electrical  Experimenter,  publisht  monthly 
at  New  York,  N.  Y.,  for  October  1,  iyi9. 
State  of  New  York,  County  of  New  York — ss. 

Before  me,  a  Notary  Public  in  and  for  the  State 
and  county  aforesaid,  personally  appeared  Hugo 
Gernsback,  who,  having  been  duly  sworn  according 
to  law,  deposes  and  says  that  he  is  the  Editor  of 
the  Electrical  Experimenter,  and  that  the  follow- 
ing is,  to  the  best  of  his  knowledge  and  belief,  a 
true  statement  of  the  ownership,  management,  etc., 
of  the  aforesaid  publication  for  the  date  shown  in 
the  above  caption,  required  by  the  Act  of  August 
24,  1912,  embodied  in  section  443,  Postal  Laws  and 
Regulations: 

1.  That  the  names  and  addresses  of  the  pub- 
lisher, editor,  managing  editor  and  business  man- 
agers are:  Publisher,  The  Experimenter  Publish- 
ing Co.,  233  Fulton  St.,  New  York  City;  Editor, 
Hugo  Gernsback,  233  Fulton  St.,  New  York  City; 
Managing  Editor,  H.  W.  Secor,  233  Fulton  St., 
New  York  City;  Business  Manager,  R.  W.  DeMott, 
233  Fulton  St.,  New  York  City. 

2.  That  the  owners  are:  Experimenter  Publish- 
ing Co.,  233  Fulton  St.,  New  York  City;  Hugo 
Gernsback,  233  Fulton  St.,  New  York  City;  Sidney 
Gernsback,  233  Fulton  St.,  New  York  City;  H.  W. 
Secor,  233  Fulton  St.,  New  York  City. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding  1  per 
cent  or  more  of  total  amount  of  bonds,  mortgages, 
or  other  securities  are:  None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon 
the  books  of  the  company,  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any 
other  fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting,  is 
given;  also  that  the  said  two  paragraphs  contain 
statements  embracing  affiant's  full  knowledge  and 
belief  as  to  the  circumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do 
not  appear  upon  the  books  of  the  company  as 
trustees,  hold  stock  and  securities  in  a  capacity 
other  than  that  of  a  bona  fide  owner;  and  this 
affiant  has  no  reason  to  believe  that  any  other 
person,  association,  or  corporation  has  any  interest 
direct  or  indirect  in  the  said  stock,  bonds,  or 
other  securities  than  as  so  stated  by  him. 

5.  That  the  average  number  of  copies  of  each 
issue  of  this  publication  sold  or  distributed,  through 
the  mails  or  otherwise,  to  paid  subscribers  during 
the  six  months  preceding  the  date  shown  above  is 
— (Required  only  of  daily  publications.) 

(Seal.)  H.  Gernsback. 

Sworn  to  and  subscribed  before  me  this  9th  day 
of  Oct.,  1919. 

Beatrice  K.  Owen. 
(My  commission  expires  Mar.  30th,  1921.) 


Big  Money  for  Boys! 


Learn 

ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  timecan  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  lineof  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  helpjy<?M.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  bring 
you  information  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let  it  slip  by 
Mark  and  mail  this  coupon  now, 

      — —        TIAH  OUT  HERE   — "  ^—   ' 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX   6211  ,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  betore  which  I  mark  X. 

□  CnEMIfAL  ENGINEER 


□  ELECTRICAL  ENGINEER 
3  Electrician 

□  Electric  Wiring 
J  Electric  Lighting 

□  Electric  Car  Running 

Z\  Heavy  Electric  Traction 
J  Electrical  Draftsman 
3  Eleotrio  Machine  Designer 
Zl  Telegraph  Expert 
Zl  Practical  Telephony 

□  MECHANICAL  ENGINEER 

□  Mechanical  Draftsman 
5  Ship  Draftsman 

□  Machine  Shop  Practice 
H  Toolmaker 

□  Gas  Engineer 

□  CIVIL  ENGINEER 

Z)  Surveying  and  Mapping 

□  MINE  EOREM'N OB ENG'R 

□  ARCHITECT 

Zl  Arehiteetnral  draftsman 

□  PLUMBING  ANI>  HEATING 

□  Sheet  Metal  Worker 
Z\  Navigator 


□  SALESMANSHIP 

□  ADVERTISING  MAN 
Q  Window  Trimmer 

□  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BUSINESS  MANAGEMENT 
Q  Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typist 

□  Cert.  Pub.  Accountant 

□  Traffic  Management 
Z2  Commercial  Law 

□  GOOD  ENGLISH 

□  STATIONARY  ENGINEER 

□  CIVIL  SERVICE 

B Railway  Mail  Clerk 
Textile  Overseer  or  8npt. 

□  AGRICULTURE  IQ  Spanish 

□  PenltryRalslng  |D  French 

□  Automobiles      !□  Italian 
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Clty_ 


AN  EASY  WAY  TO 
MAKE  MONEY  £2* 

on  a  Email  Balary.  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  "I  made  $60.00  the  first 
day."  Others  average  $200  to  $600  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.   No  experience  needed.   We  teach  you. 

pHAlSFj^Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturers 

Does  as  pood  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

••How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

2211  Fourth  St.      Winpno,  Wucouio 
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11  WIRELESS  MEN: 

The  Second  Edition  of 

THE  CONSOLIDATED 
RADIO  CALL  BOOK 

will  be  out  January  15 

Meets  a  timely  and  urgent  necessity  among 
radio  and  steamship  companies,  profes- 
sional and  amateur  radio  operators,  and 
those  having  need  of  authentic  and  practical 
information  on  radio  calls ;  radio,  telegraph 
and  cable  rates,  special  signals  and  general 
radio  procedure. 

All  Amateur  Calls  Now  Listed 


That  new  and  great  aid  to  navigation — the 
radio  compass — is  explained  and  is  a  unique 
feature  of  this  publication,  that  will  be  of 
special  value  to  masters  of  merchant  vessels. 
This  book  contains  all  calls  listed  in  the  new 
book  to  be  published  by  the  Department  of 
Commerce. 


In  addition  every  vessel  and  land  station  in 
the  world  is  represented  and  listed  alphabeti- 
cally, according  to  names  of  vessels  or  land 
stations,  and  according  to  call  letters;  Re- 
vision of  American  coastal  stations  under 
U.  S.  Naval  control,  and  their  new  calls. 

Price,  $1.00  Prepaid 

Cash,  money  order  or  check.  Act  quickly  as  after  supplying  Commercial  Wireless  Companies 
with  copies  already  ordered,  individual  orders  will  be  filled  in  order  of  receipt. 

CONSOLIDATED  RADIO  CALL  BOOK  CO.,  Inc.,  41  Park  Row,  NewYork  City 

This  book  will  also  contain  the  advertisements  of  practically  every  leading  company  in  the  radio  field. 
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Special  Sale  of  U.  S.  Army 
Air  Service  Hot-Wire  Ammeters 

Imagine  the  increase  in  transmitting  range  one  of  these 
highly  efficient  Roller-Smith  Hot-Wire  Ammeters  will  bring 
you.  A  sharp  wave,  with  maximum  energy  on  one  hump 
under  all  weather  conditions;  rapid  adjustment  to  various 
wavelengths ;  increase  or  reduction  of  energy  to  work  a 
certain  station, — these  are  some  of  the  advantages  that  can 
be  yours. 

Regularly  $13    Our  Special  Price,  $7 

These  Ammeters  are  of  the  flush  type  and  were  made  for  the  U.  S.  Army  Air  Service 
for  use  on  fighting  planes.  With  the  Armistice  came  a  cancellation  of  contracts  and 
these  Ammeters,  which  had  successfully  passed  the  exacting  Government  tests,  were 
returned  to  the  manufacturers.  Each  is  in  perfect  condition,  packed  in  its  original 
carton  and  ready  for  immediate  shipment. 

The  scale  reading  is:  0-2. S  Amperes. 
Shunt  giving  double  or  triple  this  range,  75c  extra. 

By  buying  the  entire  surplus  we  are  able  to  sell  these  Ammeters  at  less  than  the  Govern- 
ment paid  for  them  in  lots  of  one  thousand.  Better  order  one  today  as  they  are  going  fast. 
Remit  by  check  or  money  order.    Dealers  write  us,  we  have  an  attractive  proposition  for  you. 

A.  H.  GREBE  &  CO.,  70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


VT  CONDENSER 
TYPE  G 
CAPACITY  .0003  MFDS. 
PRICE  $2.75 


VACUUM  TUBE  CONDENSER 

For  Oscillating  Circuits 

This  condenser  has  been  especially  designed 
for  us  by  E.  G.  Gage,  well  known  in  Radio 
circles  for  many  years  as  a  designer  of  Gov- 
ernment Radio  Apparatus.     For  oscillating 
circuits  it  will  be  found  particularly  valuable 
owing  to  the  following  features: 
Adjustable  constant  pressure  bearings  giving  smooth 
adjustment  with  light  touch. 
Angular  handle  which  prevents  body  capacity. 
Adaptability  to  panel  mounting. 

Wm.  B.  ELLIOTT  &  SONS,  Inc. 

Mfgrs.  of  Small  Machine  Parts 

114  LIBERTY  ST.,  NEW  YORK,  N.  Y. 
FACTORY,  GARWOOD,  N.  J. 


RaiseBelgian  HaresfbrUs 


Wonderful  profits  easily  made  at  home. 
We  furnish  class  A  stock  and  pay  you 
$7  to  $11  a  pair  and  express  charges. 
Interestinfrillustrated  catalog  and  contract  FREE. 

United  Food  &  Fur  Association 
329  W.  48th  St..   Dept.   E.   New  York 


Y 


ou 


Can  Double  Your  Ability  to  Earn 
Money !  Hold  Friends !  Win 
Love  and  Happiness !  Our  System  of  Per- 
sonal Efficiency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  350,  Chronicle  Building,  San  Francisco. 


FOR  RADIO  OPERATORS. 

An  S.  O.  S.  call  for  radio  operators  has 
been  sent  out  by  the  United  States  Ship- 
ping Board. 

All  Shipping  Board  vessels  carry  one  or 
two  wireless  operators.  During  the  war 
many  radio  operators  were  trained.  Any 
who  desire  employment,  Shipping  Board 
officials  recently  stated,  have  only  to  secure 
a  radio  operator's  license,  which  is  issued 
by  the  Department  of  Commerce  after 
passing  the  required  examination. 

Under  the  new  wage  scale  of  the  Ship- 
ping Board  the  first  operator,  who  is  in 
charge  on  vessels  where  two  operators  are 
employed,  is  paid  $125  per  month  and  the 
second  operator  $100  per  month,  in  addi- 
tion to  all  expenses.  The  radio  operator 
is  considered  an  officer  and  is  provided  su- 
perior accommodations. 

All  radio  men  who  are  qualified  radio 
operators  and  who  desire  to  be  considered 
for  the  service  should  communicate  with 
the  Radio  Department  Division  of  Oper- 
ators, United  States  Shipping  Board, 
Washington,  D.  C. 


{Continued  from  page  747) 


Solaro,  1,980  feet.  Signals  were  probably 
not  sent  from  here,  but  from  the  eastern 
headland.  The  Pharos  was  about  1,000  feet 
above  sea  level.  A  line  drawn  from  the 
Pharos  to  Monti  Circeo,  on  the  Campanian 
coast,  just  grazes  the  Island  of  Ischia;  but 
the  line  of  sight  would  be  well  above  the 
island,  as  the  summit  of  Circeo  is  1,775  feet. 

"A  suggested  line  of  stations  with  no 
range  more  than  44  miles  long  is  submitted 
to  those  of  a  speculative  turn  of  mind. 
(See  illustration  herewith.)  Rome  to 
Monte  Cavo,  in  the  Alban  Mountains,  18 
miles ;  thence  to  Monte  Circeo,  39  miles ; 
thence  to  Monte  Massico,  44  miles ;  thence 
to  Capri,  44  miles.  A  Pompeian  fresco  of 
quite  recent  discovery  shows  Monte  Cavo 
as  being  very  conspicuous  when  viewed 
from  the  Palatine  Hill.  The  clear  summit 
is  boldly  visible.  Perhaps  the  Palatine  Hill 
was  the  'sending'  station  in  Rome." 


A.  Eo  F0 

By  Prof.  Augustus  Trowbridge 

(Continued  from  page  759) 


A  survey  by  means  of  sound  is  based  on 
the  assumption  that  sound  travels  from  the 
gun  in  a  spherical  wave  at  a  known  rate 
(about  1100  feet  per  second)  in  still  air 
at  a  given  temperature ;  an  increase  in  tem- 
perature increases  this  rate  by  a  known 
amount ;  if  the  air  is  not  still  but  blowing 
with  a  known  speed  in  a  known  direction 
the  apparent  speed  of  sound  under  these 
conditions  may  be  calculated.  If  the  time 
of  arrival  of  the  sound  of  a  gun  is  meas- 
ured at  three  surveyed  points  on  the 
ground,  the  position  of  the  gun  can  be  cal- 
culated as  will  be  evident  from  the  ac- 
companying diagram  in  which  G  is  the  gun, 
Pi,  P2  and  Ps  any  three  surveyed  points 
within  the  friendly  lines  at  which  instru- 
ments are  placed  capable  of  indicating  elec- 
trically on  a  recorder  at  a  central  station 
the  times  of  arrival  (ti,  t2  and  t3)  at  them, 
of  the  sound  of  the  enemy  gun. 
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These  Up-to-Date  Books 
Will  Save  You  Money 

tla  5— WIRELESS  CONSTRUC- 
TION AND  INSTALLATION  FOR 
BEGINNERS  describes  in  detail 
with  working  drawings,  how  to 

make  simple  but  efficient  sending 
and  receiving  sets  at  lowest  pos- 
sible cost.  73  pages.  66  illustra- 
tions. 

No.  3— LESSONS  in  WIRELESS 
TELEGRAPHY  should  be  owned 
by  every  amateur.  35  clear  les- 
sons covering  all  principles  from 
aerials  to  end  losses  and  audions, 
so  you  can  understand  how  they 
work. 

No.  6 — EXPERIMENTAL  WIRE- 
LESS CONSTRUCTION  with 
working  drawings  and  detailed  In- 
structions for  building  spark  coils, 
transformers,  tuners,  couplers, 
condensers,  detectors,  etc.  (More 
advanced  than  No.  5  book.) 

HOME  MADE  ELECTRICAL 
APPARATUS  (in  3  parts), 
with  details  and  working 
drawings,  taken  from  real 
apparatus.  Vol.  1 — Static 
machines,  batteries,  storage 
cells,  rectifiers  etc.,  etc. 
Vol.  2 — Voltmeters,  ammet- 
ers, telegraph  and  telephone 
Instruments,  shocking  coils, 
spark  coils,  experiments,  etc. 
Vol.  3 — Dynamos,  motors,  electric  engines,  min- 
iature lighting,  wireless,  Tesla  coils,  electro- 
plating, etc. 

Get  Them  Now — Price  May  Have  to  Advance 
Any  Day 

Price  now  30c  each.  Postpaid 

COLE  &  MORGAN,  Inc. 

Publishers 

Dept.  4,   19  Park  Place,  New  York,  N.  Y. 


Complete  Radio  Outfits 

Learn  wireless  telegraphy  with  real  radio 
outfits  that  receive  messages  up  to  1,000  miles 
and  send  them  from  three  to  five  miles.  Com- 
plete sending  sets  contain  spark  coils,  con- 
densers, spark  gap  and  oscillation  transform- 
er. Radio  receiving  sets  composed  of  loose 
coupler.  Radio  or  Audion  detector,  telephone 
receivers,  insulator  and  ground  wires.  Au- 
thoritative book  on  wireless  and  instructions 
in  each  set  give  the  wireless  code  and  tell 
you  how  to  rig  up  your  outfit.  These  are 
radio  outfits  of  the  most  approved  type. 
Write  to-day  for  complete  catalog. 

Sending  and  Receiving  Outfits 

One  of  our  complete  sending  and  receiving  sets 
is  shown  at  the 
left.  It  has  a 
very  sensitive 
receiving  outfit 
of  the  most 
modern  type 
and  a  sending 
set,  with  aerial 
switch  and  key, 
that  conforms 
to  Government 
'  regulations 
in  every  way. 
We'll  send  you 
sets  direct  if 
your  dealer 
hasn't  them. 
Price  $5  to  $65 
(Canada  $7.50 
to  $97.50). 

The  A.  C.  Gilbert  Company 

311  Blatchley  Avenue  New  Haven,  Conn. 

In  Canada:  The  A.  C.  Gilbert-Menzies  Company, 

Limited,  Toronto 
In  England:    The  A.   C.   Gilbert  Company,  125 
High  Holborn,  London.  W.  C.  1 


If  the  sound  arrives  at  Pi  at  time  ti  and 
at  P2  at  time  U,  then  the  interval  ts-ti  must 
be  the  time  necessary  for  the  sound  to 
travel  the  distance  r2  where  r2  =  V  (t.2  — 
ti)  if  V  is  the  velocity  of  sound  in  still 
air  at  some  standard  temperature.  Also 
ra  =  V  (ts  —  ta).  One  can  of  course  re- 
verse the  above  reasoning  if  the  intervals 
(t.2 — ti)  and  (t8  —  ti)  be  known,  by  draw- 
ing circles  of  radii  r2  and  ra  around  P2  and 
Pa  respectively  and  drawing  tangent  to 
these  circles  and  through  the  point  Pi  a 
third  circle  Pi  Qi,  at  the  center  of  which 
the  gun  must  lie  if  there  be  no  wind  or 
temperature  corrections;  if  these  nav  to 
be  made  a  slight  and  calculable  shifting 
of  the  point  G  results. 

The  method  just  described  would  be  an 
entirely  correct  graphical  one  to  employ 
in  calculating  a  gun's  position  from  the 
observed  time  intervals,  but  it  was  found 
too  slow  and  slightly  too  inexact  for  prac- 
tical use,  and  therefore  plotting  boards 
were  prepared  by  a  method  involving  the 
principle  of  that  just  described  but  which 
permitted  the  use  of  strings  in  place  of 
lines  drawn  on  the  board ;  also  in  practice 
six  instruments  Pi,  P2,  Pa,  P4,  Ps,  Pe,  were 
used  instead  of  the  three  theoretically 
necessary  in  order  to  insure  greater  ac- 
curacy and  to  allow  of  work  being  carried 
on  while  one  or  two  of  the  instruments 
might  be  temporarily  out  of  order  because 
of  the  electrical  connections  to  "central" 
being  cut  by  shell  fire. 

One  of  the  accompanying  illustrations 
gives  an  idea  of  the  character  of  the  pho- 
tographic records  from  which  sound  rang- 
ing locations  were  made ;  the  six  horizontal 
lines  between  the  two  rows  of  perforations 
are  the  records  of  the  six  instruments  Pi 
—  P0;  the  heavy  short  vertical  lines,  the 
rather  faint  long  lines  and  the  very  faint 
long  lines  are  respectively  half-seconds, 
tenth  seconds  and  hundredth  seconds  re- 
corded by  the  means  of  a  very  accurate 
tuning  fork.  When  the  sound  of  a  gun 
reaches  the  instrument  Pi  (for  example) 
the  top  element  of  the  record  shows  a 
"nick"  in  the  line,  and  as  the  sound  reaches 
the  other  instruments  "nicks"  appear  in 
the  corresponding  lines  and  the  time  in- 
tervals t2  —  ti,  etc.,  may  be  quickly  read 
off  by  counting  the  number  of  tenth  and 
hundredth  seconds  between  the  "nicks." 

An  idea  may  be  formed  of  the  accuracy 
of  sound  ranging  locations  from  the  ac- 
companying diagram  in  which  the  actual 
gun  positions  are  plotted  from  a  survey 
made  after  the  position  had  been  captured 
by  our  troops ;  this  survey  was  made  by 
army  topographic  officers  who  were  not 
themselves  interested  in  proving  or  dis- 
proving the  accuracy  of  sound  ranging. 
The  surveyed  gun  positions  are  marked 
with  a  small  square.  The  locations  made 
by  the  sound  rangers  had  been  rated  when 
reported  to  the  artillery  according  to  the 
actual  probable  error  as  follows :  A  loca- 
tion reported  "P"  (none  in  the  case  of 
this  battery)  was  probably  accurate  to 
within  fifty  yards;  a  "Q"  location  (marked 
with  a  small  circle)  accurate  to  within 
a  hundred  yards ;  an  "R"  location,  ISO 
yards  and  a  "RR"  location,  200  yards, 
marked  respectively  as  dots  and  crosses. 
Had  the  estimate  of  probable  accuracy 
been  correct,  all  the  crosses  should  have 
been  outside  the  outer  oval  figure ;  all  the 
dots  should  have  been  between  the  outer- 
most and  the  next  oval ;  the  circles  should 
have  been  in  the  next  region,  etc.  It  will 
be  seen  that  the  estimate  of  accuracy  was 
much  too  conservative.  The  triangle  marks 
the  average  of  all  the  sound  ranging  loca- 
tions on  this  battery  and  is  less  than  20 
yards  in  error.  The  scale  of  the  drawing 
is  such  that  the  large  square  represents  a 
square  kilometer.  The  sound  ranging  in- 
struments were  about  eight  kilometers 
(five  miles)  distant  from  the  battery. 

Sound  ranging  was  also  used  to  direct 
the  fire  of  the  friendly  artillery  on  invisible 
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One  of  the  Greatest  Achievements 
of  Science  and  Invention. 


Hammond 


"Many  Typewriters  In  One" 

For  the  Mathematician,  Engineer,  Chemist, 
Astronomer,  Surveyor,  Navigator — there  is 
no  typewriter  like  the  Multiplex  Hammond ! 
The  Multiplex  does  many  things  that  no 
other  typcivriter  can  do ! 
The  Mathematical  Multiplex  contains  the 
characters  and  signs  used  for  writing  in 
higher  and  lower  mathematics,  and  for 
engineering,  mechanics,  etc.,  as  well  as  for 
all  the  ordinary  work  that  can  be  done  on 
any  typewriter.  Just  note  these  fine  styles 
of  Multiplex  type — 

TWO  STYLES  OP  TYPE,  or 
two   to  five  di ff erent 
language  s,  carried  on 
the  machine  AT  ONCE.) 
"JUST  TURN  THE  KNOB" 
and  change  instantly 
from  Roman  Type,  to 

Italics,    or  Miniature 
Roman,    Cy\  Ou\>  iB-eau't'U'^U't 

^cvifct  or  from  En- 

glish to  Greek,  Russian, 
German,   French,  etc.. 
Any  other   type   or  lan- 
guage   can   be  substituted 
in   a  fen  seconds. 

The  above  gives  a  slight  idea  of  the  versatility  of 
the  Multiplex  which  ha9  literally  revolutionized 
typewriting — has  changed  it  from  monotonous  com- 
mercial work  to  the  beauty  of  fine  printing  and 
engraving. 

WRITE  FOR  FREE  BOOKLET  showing  the 
many  languages  and  type  sets  of  the  Multiplex — 
there's  a  type  for  every  profession,  every  business, 
every  science,  including  technical  signs  and  sym- 
bols and  chemical  keyboard. 

Fill  out  the  Coupon  and  mail  to  us  now — 
before  you  turn  this  page  and  possibly  for- 
get.   You  incur  no  obligation. 


Also — an  Aluminum 
PORTABLE  Model 

For  Traveling — for  home.  Weighs 
about  11 -lbs.  Full  capacity.  Ask 
for  special  folder. 


fT  THE   HAMMON  "tyPEWr'iTEI^Co"""""' 

I  589  East  69th  Street  New  York  City  1 
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j  Name   g 
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^  Please  write  your  occupation  below. 
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The  Newest  Things 

IN  WIRELESS 

Are  in  These  Three  Books 

Just  Off  The  Press 
RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Every  amateur  should  have  this  book  as  it  answers  the 
questions  you  want  to  ask  and  covers  all  phases  of 
the  subject  matter  indicated  by  its  title. 

Cloth  Bound,  320  Pages.    Price  $1.25 
THE  WIRELESS  EXPERIMENTERS'  MANUAL 

By  E.  E.  Bucher 
Mr.  Bucher's  latest  book.  The  only  one  that  compre- 
hensively covers  all  phases  of  wireless  work,  including 
the  latest  practices  in  both  Kadio  Telegraphy  and 
Telephony.  Most  complete  text  book  on  these  subjects 
yet  published. 

Cloth  Bound.  Approximately  300  Pages.    Price  $1.75 
HOW  TO  CONDUCT  A  RADIO  CLUB 

By  E.  E.  Bucher 

One  of  the  most  popular  wireless  books  ever  published. 
Covers  parliamentary  procedure,  indoor  and  outdoor  ex- 
periments, 5,000-mile  receiving  sets,  use  of  vacuum 
tubes  and  many  other  subjects. 

Paper  Cover,  148  Pages.   Price  500 
THE  WIRELESS  AGE 
A  monthly  magazine  that  will  keep  you  posted  on  the 
up-to-the-minute   things   in   wireless  communication. 
Official  organ  of  the  National  Amateur  Wireless  As- 
sociation.  

Price  Per  Year  J2.00 

SPECIAL  COMBINATION  PRICE 
All  Four  for  Only  $4.50 

WIRELESS  PRESS 
1850  Woolworth  Building.  New  York 


Announcement 

Leo  J.  Meyberg  Co. 

Announce    they   have  bought 
the  business  of 

Haller  Cunningham  Elec- 
tric Co. 

428  Market  St. 
San  Francisco 

and  that  they  have  no  connec- 
tion with  any   other  concern. 

Send  4  cents  for  our  catalog  of  Amateur 
Wireless  Apparatus 


20,000  Meter  Long  Wave  Tuner 
3,000  Meter  Arlington  Tuner 
200  Meter  Amateur  Tuner 

They  work  on  any 
aerial  or  loop.  Wir- 
ing diagrams  on  bot- 
tom. Coils  machine 
wound  and  set  in 
wax.  No  delicate 
tuning.  Foreign  or- 
ders solicited.  Cata- 
log free.  Agents  and 
dealers  wanted.  Price 
$15  delivered  to  you. 

TRESCO,  Davenport,  Iowa 


THE  MIDGET  SLIDE  RULE 

will  solve  any  problem  in  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
\Log  Scale  gives  any  root  or  power 
\ot  any  quantity.  Gives  Logarithms, 
JSines,  Tangents,  Cosines,  Cotan- 
Hgents  and  the  decimal  equivalents 
:/of  fractions  to  six  figures.  It  is 
I  grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  $1.00 
and  are  put  together  with  paper 
fasteners.  It  is  accurate,  simple 
to  operate  and  comparison  shows  that  it  is  undoubtedly  the 
fastest  and  most  complete  rule  made.  Our  refund  guaran- 
tee protect,  yon  from  Jos.  or  disappointment.   An  Instruction  book  16 

B«ea.  12  Illustrations,  I.  sent  with  each  rule.  Diameter  of  rule  4  In 
sde  ln_ two  models:  Metal  (white  coated  eteell.  $1.00;  White  Cel- 


[  roQart  nofc  satisfied. 


Gilson  Slide  Rule  Co,  Niies,  Mich. 


ELECTRICAL  EXPERIMENTER 

targets ;  the  method  was  similar  to  that 
employed  for  the  location  of  the  enemy 
guns  but  with  the  difference  that  it  was 
the  report  of  the  burst  of  the  friendly 
artillery's  shells  that  was  recorded  instead 
of  the  report  of  the  enemy  gun.  When 
the  target  was  an  enemy  gun  which  had 
recently  fired  and  been  located  by  the 
sound  rangers,  the  accuracy  obtained  in 
ranging  the  friendly  artillery  was  ex- 
tremely great,  since  no  uncertain  wind  and 
temperature  corrections  had  to  be  applied, 
as  the  effect  of  wind  and  temperature  on 
the  records  of  enemy  gun  and  the  shells 
of  the  friendly  artillery  was  the  same  and 
therefor  could  be  disregarded. 

An  idea  may  be  gained  of  the  amount 
of  artillery  information  supplied  by  the 
flash  and  sound  ranging  sections  from  the 
following  extract  taken  from  the  report 
of  the  artillery  information  officer  of  one 
of  the  American  corps.  This  officer  had  at 
the  time  as  sources  of  information  three 
American  sound  ranging  sections,  two 
American  and  three  French  flash  ranging 
sections  ( later  three  American  and  two 
French  flash  ranging  sections)  aviation  and 
observation  balloons.  During  a  period  of 
three  weeks  of  rapid  advance,  425  separate 
locations  of  enemy  batteries  were  made;  of 
these  the  two  American  flash  sections  re- 
ported 63  per  cent ;  the  three  French  flash 
sections  reported  16  per  cent,  and  the  three 
American  sound  sections  reported  21  per 
cent.  In  a  period  of  two  weeks,  when  the 
advance  had  been  temporarily  checked  by 
the  enemy,  the  total  number  of  locations  was 
392,  and  the  percentages  were :  From  the 
three  American  flash  sections  38  per  cent ; 
from  the  two  French  flash  sections  8  per 
cent  and  from  the  three  American  sound 
sections  54  per  cent.  In  another  and  very 
active  sector  the  figures  were :  During  a 
period  of  three  days'  preparation  for  an 
advance,  sound  locations  22,  flash  22 ;  bal- 
loons, 0,  aviation,  0.  During  a  period  of 
sixteen  days  of  rapid  advance ;  sound  4, 
flash  46,  balloons  30,  aviation  15.  During  a 
period  of  four  days  of  stabilization;  sound 
6,  flash  34,  balloons  13,  aviation  15.  These 
figures  are  fairly  characteristic.  During 
preparations  for  an  advance,  both  the-  sound 
and  flash  sections  are  very  useful  sources  of 
information.  During  rapid  advance  the 
sound  rangers  do  not  get  into  action  as 
often  as  the  flash,  because  of  the  greater 
technical  difficulties.  During  this  period 
the  major  part  of  the  information  comes 
from  the  aerial  observation. 

American  flash  and  sound  ranging  sec- 
tions were  operating  on  the  front  from 
March,  1918,  until  the  armistice  and  al- 
ways in  sufficient  numbers  to  cover  the 
sectors  held  by  American  troops,  except 
for  a  portion  of  the  front  of  the  Argonne 
offensive  when  the  line  was  moving  ex- 
tremely rapidly.  The  work  of  the  officers 
and  men  of  the  74th  Engineers  engaged  in 
this  service  was  of  a  very  high  order,  and 
their  untiring  watchfulness  was  often  the 
indirect  means  of  saving  the  lives  of  count- 
less of  their  fellow  soldiers  by  affording 
the  information  needed  to  silence  the  fire 
of  the  enemy  guns. 
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SOUND  AND  FLASH  RANGING  IN  THE  A.  E.  F. 

[Editorial  Notes.] 

No  microphones  were  used  by  the  A. 
E.  F.  in  sound  ranging.  Also  no  earth- 
borne  vibrations  used. 

The  Bureau  of  Standards  made  exhaus- 
tive tests  for  several  years,  not  to  men- 
tion hundreds  of  tests  conducted  by  the 
U.  S.  Army  Corps  of  Engineers,  which 
have  demonstrated  that  it  is  not  prac- 
ticable to  endeavor  to  use  sound  wave 
transmission  thru  the  earth.  This  is  so 
for  one  basic  reason,  viz. :  That  the  ve- 
locity of  sound  varies  for  each  different 
kind  of  earth,  such  as  damp  earth,  wet 
earth,  dry  earth,  rock,  sand,  chalk,  etc. 
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What  was  used,  then,  in  the  A.  E.  F., 
when  the  U.  S.  Army  Corps  of  Engineers 
who  took  charge  of  all  this  work  during 
the  war  on  the  whole  American  front 
(every  yard  of  which  was  fully  protected 
by  this  apparatus  for  accurately  locating 
the  German  guns  from  the  time  that  the 
first  American  troops  went  into  action) 
until  the  close  of  the  war?  No  sound 
vibrations  thru  the  earth,  to  begin  with, 
and  no  microphones. 

When  Colonel  Trowbridge  arrived  in 
France,  he  was  given  charge  of  this  work 
for  the  A.  E.  F.,  and  was  appointed  to 
the  staff  of  Gen.  Pershing  at  Headquar- 
ters. Very  shortly,  and  in  conjunction 
with  some  laboratory  work  which  has  been 
carried  on  in  the  Palmer  Physical  Labora- 
tory at  Princeton  University,  an  entirely 
new  method  of  "Sound,  Ranging"  was 
developed.  In  the  first  place,  sound  vi- 
brations as  transmitted  thru  the  air  were 
used  in  contra-distincjtion  to  the  sound 
waves  originally  used,  which  were  trans- 
mitted thru  the  earth.  A  new  sound  trans- 
lating device  was  constructed  for  the  pur- 
pose, which  yielded  wonderful  results. 
This  instrument  comprises  nothing  else 
than  a  series  of  fine,  electrically  heated 
wires,  forming  a  grid.  This  grid  of  fine 
wires  which  were  heated  red  hot  by  a 
strong  current  transmitted  from  the  cen- 
tral station  of  a  given  sound-ranging  sec- 
tor, was  suddenly  cooled  by  the  blast  of 
the  onrushing  sound  wave  transmitted 
thru  the  air  whenever  a  German  gun  was 
fired,  even  though  it  was  four  to  five 
miles  away. 

To  begin  with,  the  velocity  of  sound 
wave  propagation  was  constant  to  a  very 
close  degree,  and  this  insured  the  success 
of  the  new  system  from  the  start.  When 
the  sound  wave  reached  the  location  of 
the  thermal  sound  detector,  several  of 
which  were  installed  on  well  charted  lo- 
cations, there  was  caused  a  variation  in 
the  air  at  this  point. 

To  intensify  this  effect,  the  next  step 
was  to  place  the  grid  device,  which  was 
a  small  affair,  on  to  some  acoustic  reson- 
ating chamber  which  would  be  affected  in 
a  more  or  less  pronounced  manner  so  as 
to  reinforce  pneumatically  the  local  effect 
of  the  air  wave  variation  when  it  arrived. 

At  first,  English  "whiskey  jugs"  were 
used,  and  the  grid  thermal  detector  was 
clamped  to  the  top  of  the  jug.  When  the 
sound  wave  arrived  in  the  vicinity  of  these 
jug  detectors,  a  puff  of  air  would  rush 
into  the  jug,  and  out  again,  thus  causing 
a  variation  in  the  heating  of  the  wire  and 
this  partial  cooling  and  change  in  the 
heating  would  change  the  resistance  of 
the  line,  and  cause  the  recording  appar- 
atus at  the  central  station  to  register  a 
"wiggle"  on  a  rapidly  moving  photographic 
paper  strip  such  as  here  shown,  which  cor- 
responds to  the  enemy  gun  or  guns.  Later, 
several  important  and  unique  features  in 
connection  with  this  very  interesting 
sound  detector,  were  observed  and  put  into 
effect.  Due  to  the  fact  that  the  soldiers 
used  to  smash  the  jugs  repeatedly  in  an 
effort  to  see  whether  there  was  any  whis- 
key inside,  researches  were  quickly  made, 
and  finally  gasoline  and  kerosene  cans 
came  into  use.  The  grid  was  now  clamped 
on  the  opening  of  the  can,  and  presently 
it  was  discovered  that  in  order  to  render 
the  device  more  quickly  damped  in  its 
operation,  and  to  give  but  one  deflection 
on  the  record,  that  this  quality  could  be 
effected  by  simply  punching  some  small 
holes  around  the  can,  so  that  the  opening 
where  the  air  enters  the  can  when  the 
sound  wave  arrives,  did  not  tend  to  keep 
vibrating;  but  due  to  the  air  escaping  thru 
the  small  holes,  it  would  damp  out  quickly. 

The  only  really  special  apparatus  re- 
quired, was  the  recording  instrument  which 
comprised  an  Einthoven  string  galvano- 
meter provided  with  six  strings  or  wires 
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tightly  suspended  in  a  very  powerful  mag- 
netic field.  These  galvanometers  were 
built  by  a  large  American  telephone  con- 
cern under  rush  orders  from  France.  Time 
division  marks  on  the  charts  on  which  the 
records  were  made,  were  produced  by  a 
clever  revolving  toothed  disc  driven  syn- 
chronously in  front  of  the  beam  of  light 
from  a  24  CP.,  6  volt,  battery  lamp,  and 
projected  on  to  the  photographic  paper 
strip.  All  of  this  apparatus  was  straight- 
way provided.  This  photographic  record- 
er carries  a  large  roll  of  sensitized  paper 
strip,  and  when  set  in  motion  a  large 
drum  carries  the  paper  around  in  front 
of  the  shutter,  exposes  it,  cuts  the  exposed 
section  off,  puts  it  thru  a  developing  and 
fixing  solution  and  turns  it  out  on  the  re- 
ceiving tray — all  of  these  operations  tak- 
ing place  in  about  three-quarters  of  a  min- 
ute!  So  much  for  this  recording  appa- 
ratus at  present. 

The  next  point  of  interest  leads  us  to 
the  front  line  trenches  and  their  vicinity, 
where  sound  ranging  posts  were  stationed. 
The  observers  were  sometimes  stationed 
in  dugouts  in  advance  of  the  front  line 
trenches.  Each  observer  had  a  switch  or 
key,  and  a  telephone  of  course.  Whenever 
he  saw  or  heard  the  enemy's  gun  fired, 
he  immediately  prest  his  key,  which  oper- 
ated a  series  of  relays  connected  by  means 
of  wires  running  back  to  the  recording 
station  of  that  particular  sound  ranging 
section.  One  of  the  relays  closed  the  grid 
current  circuit  thru  the  hot  wire  grid  on 
the  whiskey  jugs  or  gasoline  cans,  which 
were  sprinkled  over  the  field  in  the  vi- 
cinity of  the  front  line  trenches.  Another 
relay  started  the  recording  apparatus  in 
motion.  The  incandescent  lamp  burned  all 
the  time  in  front  of  the  galvanometer  tele- 
scope. Thus,  it  is  shown  that  by  the  time 
the  sound  wave  arrived  from  the  gun 
fired,  which  may  have  been  anywhere 
from  two  to  eight  miles  away,  the  appara- 
tus was  in  full  operation  and  ready  to 
record  the  "bursts."  The  method  of  ar- 
ranging the  various  sound  wave  detectors 
along  the  arc  of  a  circle  is  described  in 
the  article  by  Prof.  Trowbridge. 

The  American  type  of  air  wave  "sound 
detectors."  were  arranged  of  course  to  de- 
flect the  rain  and  other  elements.  The 
proper  current  was  maintained  thru  each 
hot  wire  grid  in  the  following  manner. 
When  the  grid  was  installed,  its  resistance 
was  noted  as  marked  on  a  tag  accompany- 
ing it.  All  circuits  operated  in  the  A.  E.  F. 
were  full  metallic  (two  wires),  and  no 
ground  circuits  were  used  under  penalty  of 
court  martial  and  a  possible  sentence  of 
death.  This  was  done  to  prevent  the 
enemy  from  intercepting  any  signal  (tele- 
phonic or  telegraphic)  due  to  leakage  from 
grounded  circuits.  The  wires  were  No. 
12  heavy  rubber  covered  conductors. 

This  is  the  first  authentic  account  of 
what  a  wonderful  branch  of  military 
science  "Sound  Ranging"  has  become. 
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Tlhie  aaFiiraes" 
W©irMirag§iM>  ©ft  Static 
Electricity 

By  Frederick  Von  Lichtenow 

(Continued  from  page  77  A) 


maximum  value.  The  charge  thus  gained 
is  then  applied  to  the  pith  ball  hanging  from 
its  insulating  support,  which  was  made  use 
of  in  the  preceding  experiment  (pith  ball 
to  be  first  neutralized,  of  course),  with  the 
result  that  the  light  body  will  be  strongly 
repelled  by  the  El-cover.  This  shows,  that 
the  former  is  fully  charged.  (It  will  retain 
the  charge  for  quite  a  while!) 

A  sheet  of  glass,  about  1/16  thick,  of  a 
somewhat  smaller  size  than  the  hard  rub- 
ber plate,  is  then  placed  between  the  latter 
and  the  metal  cover  (Fig.  2)  and  the  charg- 
ing process  gone  thru  as  before.  The  spark 
discharges  will  in  this  case,  naturally,  be  of 
a  weaker  nature,  but  the  polarity  of  the 
sparks  will  in  both  cases  be  the  same,  that 
is  +,  which  is  manifest  thru  the  repulsive 
action  upon  the  charged  pith  ball. 

Simple  as  the  experiment  itself  is,  its 
underlying  principle  is  of  a  more  compli- 
cated character.  There  seems  to  exist  only 
one  tangible  explanation  for  the  whole 
action,  which,  broadly  speaking,  touches 
upon  the  condenser  principle  in  a  modified 
form.  It  is  well  to  observe,  that  the  glass, 
not  being  a  conductor,  will  not  take  a 
charge  directly  applied,  but  will  hold  such 
of  opposite  sign  (-{-)  to  that  of  the  charg- 
ing body  ( — )  on  its  face  next  to  the  same 
as  long  as  it  is  in  contact  with  the  latter, 
while  this  induced  charge,  on  the  other 
hand,  superinduces  such  of,  again,  opposite 
polarity  ( — )  upon  the  upper  surface  of  the 
glass  sheet. 

What  finally  becomes  of  both  these  in- 
duced Electro-static  charges  remains  an 
open  question,  since  the  glass  plate  can  not 
be  tested  for  its  respective  former  polar- 
ities after  being  removed  from  the  charg- 
ing body;  and  so  this  particular  problem 
winds  up  in  a  case  of  "Spurlos  Versenkt" ! 
The  fact  remains,  that,  in  the  above  connec- 
tion, a  negative  charge  is  found  upon  the 
glass's  upper  side  and  is  retained  there  (it 
is  never  repelled  there  as  it  would  on  a 
conductor!)  gradually  diminishing  in  value 
with  that  upon  the  hard  rubber  plate. 

For  the  sake  of  the  uninitiated  or  some 
"Doubting  Thomas"  and  to  emphasize  the 
fallacy  of  another  possible  (on  their  part) 
version  of  the  principle  action,  I  may  state 
here,  that  in  the  above  case  the  original 
charge  does  not  penetrate,  unchanged  in 
sign  and  simply  lessened  in  power  thru  the 
sheet  of  glass,  for  this  fact  alone  would  be 
sufficient  to  eliminate  the  use  of  glass  for 
a  condenser — as  well  as  insulating — pur- 
poses and,  for  that  matter,  would  have  done 
so  long  ago. 

The  diagram  in  Fig.  2A.  shows  the  dis- 
tribution of  the  electrostatic  charges  upon 
the  various  parts  of  the  apparatus,  while 
the  latter  are  in  electrical  contact  with  one 
another. 

EXPERIMENT  NO.  3. 

(Inductive  Action  Upon  Neutral  Body) 
This  experiment,  although  again  simple 
in  its  conduction,  "Teaches  a  lot",  as  it 
demonstrates  the  inductive  action  of  an 
electro-static  charge  upon  a  neutral  object, 
from  start  to  finish,  in  a  very  clear  manner. 

In  order  to  make  such  a  clear  demon- 
stration possible,  a  neutral  insulating 
body  (sheet  of  glass  or  hard  rubber)  is 
needed  in  conjunction  with  the  other  neces- 
sary instruments  ;  electrophorus,  insulating 
stand,  and  suspended  pith  ball,  with  which 
alone  the  very  fine  inductive  action  can  be 
worked  out  only  to  a  certain,  limited 
extent. 

The  addition  of  the  sheet  of  glass  is 
essential,  because  it  "slows  down,"  as  well 
(Continued  on  page  839) 
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as  exposes  (as  far  as  this  possibly  can  be 
done)  "those  workings"  of,  the  action, 
which  ordinarily  take  place,  but  do  not 
manifest  themselves,  all  of  which  will  be 
more  fully  understood  later  on. 

Fig.  3  indicates  the  respective  positions 
of  the  instruments  to  one  another,  which 
are  to  be  placed  in  line,  with  the  insulat- 
ing sheet  very  close  to  the  neutral  body. 
This  is  important  as  the  success  of  the  ex- 
periment depends  upon  this  factor  more 
than  on  anything  else.  Care  must,  conse- 
quently, be  taken  in  finding  the  proper 
distance  between  the  sheet  of  glass  and 
the  pith  ball,  which,  generally  speaking,  is 
about  equal  to  the  thickness  of  the  glass  it- 
self, but  which  has  really  to  be  found  by 
experimentation,  since  this  is  subject  to  the 
volume  of  the  induced  charge,  the  size  of 
the  pith  ball,  the  temperature  of  the  sur- 
rounding air,  etc.,  etc. 

With  the  apparatus  arranged  as  above 
suggested,  the  charged  El-cover  is  moved 
slowly  in  the  direction  of  the  pith  ball, 
whereupon  the  latter,  altho  separated  from 
the  cover  by  several  inches,  will  be 
"pushed"  onto  the  insulating  sheet  and 
cling  there.  At  this  very  juncture,  that  is, 
without  bringing  the  charged  cover  any 
closer,  all  action  on  the  part  of  the  opera- 
tor should  cease  for  a  while.  Thus  keep- 
ing the  cover  in  its  last  position,  the  pith 
ball  will  soon  loose  its  hold  upon  the 
surface  of  the  glass  and  swing  over  toward 
the  charged  cover.  As  the  gap  between 
both  is  shortened  or  widened  by  the  opera- 
tor, so  will  the  light  object,  naturally,  be 
more  strongly  attracted  or  allowed  to  swing 
back  onto  the  sheet  of  glass,  as  the  case 
may  be,  but  it  will  not  cling  to  the  latter 
any  more.  (Under  no  circumstances  and 
at  no  stage  of  this  experiment  should  the 
pith  ball  be  permitted  to  make  contact 
with  the  Electrophorus  cover,  for  this 
would  destroy  the  principle  of  the  inductive 
action  with  one  stroke!)  On  getting  the 
light  object  once  more  "under  control"  by 
shortening  this  gap,  the  opportunity  offers 
itself  for  the  removal  of  the  insulating 
body,  which  is  then  done.  After  this  the 
charged  cover  is  also  removed.  An  in- 
vestigation will  show  the  existence  of  a 
small  charge  upon  the  pith  ball,  which  the 
latter  acquired  during  the  process  and 
which  is  evidenced  thru  its  attractive  prop- 
erties when  in  contact  with  any  neutral 
object. 

Although  quite  a  few  things  happen  in 
this  little  experiment,  the  explanation  for 
the  whole  action  is  very  clear  and  as  fol- 
lows:  The  (+)  charged  El-cover,  on  being 
approached  to  the  pith  ball,  induces  a  nega- 
tive charge  upon  the  part  of  the  latter  fac- 
ing it,  while  a  charge  of  opposite  sign  is 
repelled  to  the  other  side  of  the  ball.  This 
repelled  positive  element  does  under  ordi- 
nary conditions,  that  is,  without  the  addi- 
tion of  the  insulating  sheet,  not  manifest 
its  existence.  In  the  above  case,  however, 
it  will  find  a  complement  of  negative  elec- 
trons on  the  sheet  of  glass,  to  which,  in 
accordance  with  the  law  of  attraction  of 
opposite  polarities,  it  will  attach  itself. 
This  negative  element,  again,  is  the  result 
of  the  disturbance  of  the  "electrical  bal- 
ance" upon  the  insulating  body,  while  under 
the  influence  of  the  repelled  positive  charge 
(if  not  even  under  that  of  the  original 
[Electrophorus  cover]  charge)  ;  and  to 
enable  both  these  weak  charges  to  reach 
one  another,  the  sheet  of  glass  must  find  its 
place  close  to  the  pith  ball,  which  was 
clearly  pointed  out  in  the  foregoing.  Since 
a  second  object  is  absolutely  imperative  in 
order  to  bring  out  this,  otherwise,  "lost 
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action",  which  will  now  be  fully  understood, 
and  since  a  conductor  has,  for  obvious  rea- 
sons, to  be  avoided,  an  insulating  body,  as 
the  "last  best  thing",  is  consequently  chosen. 

The  latter  (sheet  of  glass  in  the  above 
case)  possesses  qualities  which  tend  to  re- 
tard the  process  to  a  certain  extent  and 
which  is  clearly  demonstrated,  when  the 
pith  ball  clings  to  the  insulating  sheet  for 
a  while.  In  doing  so,  the  small  amount  of 
repelled  positive  charge  becomes  neutral- 
ized and  neutralisation  of  a  charged  ob- 
ject in  contact  with  an  insulating  body  takes 
place  very  gradually,  which  accounts  for 
the  "slowed  down"  action.  The  negative 
element  induced  upon  the  pith  ball  remains 
there,  however,  as  at  this  stage  of  the  ex- 
periment the  electrophorus  cover  (-)-)  is 
still  held  in  its  rigid  position.  Upon  sepa- 
rating itself  from  the  sheet  of  glass  again, 
the  ball  will  be  evenly  charged  negatively 
and  consequently  strongly  attracted  by  the 
(  +  )  charged  cover. 

The  minute  charge  found  finally  upon  the 
pith  ball,  that  is,  after  both  sheet  and  cover 
have  been  removed,  is  acquired  by  the 
latter  upon  contact  with  the  insulating 
body  and  is  really  not  to  be  included  in  the 
inductive  action  of  an  electrostatic  charge 
upon  a  neutral  body,  (altho  similar  con- 
ditions may  prevail  [for  all  we  know]  in 
space,  where  the  "bigger  workings"  occur, 
and  give  reason  for  just  such  an  action). 
It  should,  in  the  above  case,  rather  be  con- 
sidered a  "necessary  evil",  which  finds  its 
way  into  the  experiment,  with  the  operator 
not  finding  a  way  out  of  preventing  it  from 
getting  in  there.  For  with  the  elimination 
of  the  insulating  body  a  successful  "work- 
out" of  the  whole  action  is  impossible, 
which  is  now  quite  clear ;  nor  is  it  possible, 
while  employing  this  very  essential  insulat- 
ing factor,  to  prevent  the  pith  ball  from 
making  contact  with  it,  and  yet  observe  the 
minute  manifestation  of  the  repelled  ele- 
ment by  way  of  attraction  only;  the  close 
■proximity  of  the  two,  necessitated  by  the 
very  weak  nature  of  the  charge,  stands 
against  this. 

If  in  this  experiment  the  pith  ball,  after 
its  separation  from  the  sheet  of  glass, 
should  again  cling  to  the  same,  this  shows 
that  the  repelled  positive  charge  (on  the 
ball)  has  not  been  completely  neutralized, 
which,  as  pointed  out  in  Experiment  No.  1, 
finds  its  main  reason  in  too  low  a  potential 
of  the  Charge-source  (El-cover)  and,  con- 
sequently, of  the  "counter-charges"  induced 
upon  the  other  instruments.  The  proper 
charge,  neither  excessively  higher  nor  too 
low,  for  such  purposes  as  the  above,  has 
to  be  found  by  actual  experimentation. 

The  diagram  in  Fig.  3-A  illustrates  the 
experiment  in  its  various,  principal  stages. 

EXPERIMENT  NO.  4. 

(Imprisoning  Charge  Upon  Neutral  Body 
by  Induction) 

Many  things,  indeed,  may  be  studied  in 
this  experiment,  the  main  object  of  which 
is  to  prove  the  fact,  that  a  neutral  body 
may  be  put  in  a  charged  condition  entirely 
thru  the  power  of  induction  of  an  electro- 
static element. 

Depicted  in  Fig.  No.  4  are  the  instru- 
ments, required  for  the  experimental 
"work-out",  which  eliminates  a  further 
description  of  the  same,  beyond  stating, 
that  the  two  neutral  bodies  (pith  balls) 
must  hang  side  by  side  (touching  one  an- 
other) in  the  same  plane  and  that  they  are 
suspended  from  separate  silk-threads,  so  as 
to  enable  the  operator  to  remove  one  of 
them,  when  the  necessity  arrives ;  the  rea- 
son for  this  will  be  clear  after  a  while. 

The  charged  hard  rubber  plate  is  ap- 
proached to  the  light  objects  in  the  manner 
that  the  plate  faces  only  one  of  the  balls, 
whereupon,  at  a  certain  distance,  both  of 
the  latter  (still  keeping  contact  with  one 
another)  will  be  slightly  attracted  by  the 
charged  hard  rubber  sheet.  Here  the  sheet 
should  become  "rigid,"  that  is,  not  be 
moved  any  closer.    After  a  short  while  the 
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These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented.  They  are  printed 
on  pages  size  8V2  x  11. 

Complete  Set  of  14  Sheets  ^ 

as  described,  sent  postpaid  I  OC 

CONSOLIDATED  RADIO  CALL 
BOOK  CO.,  Inc. 
41  Park  Row,  New  York,  N.  Y. 


5000  MILES 


OFSERVICE  AT  1/4  THE  PRICE 

Guaranteed  for  5000  Miles  \ 

STANDARD  GUARANTEE 

Strong  Double  Tread  Tires  are  recon- 
structed by  our  skilled  mechanics,  made  of 
double  the  amount  of  fabric  than  any  ordi- 
nary tire.  Free  from  punctures  or  blow- 
outs. Our  customers  receive  from  4,000  to 
10,000  miles  of  service.  Reliner  Free. 
Order  today  at  these  low  prices: 


Price 

Size      Tires  Tabes 

30x3  $6.50  $1.60 

30x3K...  6.60  1.75 
31x3!4...  6.75  " 
32x3}$...  7.00 

31x4  8.00 

32x4  8.25 

33x4  8.50 


1.1 

2.00 

2.25 

2.40 

2.60 


_  Price 
Size      Tireo  Tube* 

84x4  _$8.75  $2.60 

S4x4«...  10.00  8.00 
S5x4K...  11.00 
86x4M...  11.60 

36x5  12.60 

86x5   12.76 

87x5  12.75 


8.15 
8.40 
8.60 
8.65 
8.7S 


Send  $2.00  deposit  for  each  tire  ordered, 
balance  C.  O.  D.  Tires  shipped  subject  to 
your  examination.  State  whether  S.  S.  or 
CI,  plain  or  non-skid  is  desired.  All  same 
price.  By  sending  full  amount  of  order 
you  can  save  6  per  cent— our  special  casbe 
with-order  discount. 

STRONG  TIRE  AND  RUBBER  CO. 

8019  Michigan  Ave.    Dept.  198  Chicago,  III. 

Reference  Lincoln  State  Bank,  Chicago 


HANDY  BINDER 

for  the  Electrical  Experimenter 


Holds  and  preserves  12  issues,  each  of  which  can 
be  inserted  or  removed  at  will,  without  tools.  Will 
keep  your  magazines  perfectly  for  all  time  or  jusl 
preserve  them  like  new  till  you  bind  them  perma- 
nently. Made  of  heavy  material,  extra 
strongly  reinforced  at  the  back  and 
covered  with  handsome  green  cloth, 
suitably  lettered  in  gold. 

Add  postage  for  2  lbs. 
Experimenter  Pub.  Co.,  Inc.  Book  Department  233  Fulton  St.,  N.  Y- 


65c 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Instructions  on  the 

ELECTRICAL  SLIDE  RULE 

A  set  of  concise  lessons  on  the 
use  of  the  Electrical  Slide  Eule 
has  been  prepared  by  Mr.  Burgess 
in  response  to  many  requests  from 
those  who  dosire  to  take  up  the 
use  of  this  instrument  which  is 
invaluable  to  many  electrical  men. 

A  High  Grade  Slide  Rule 

in  a  leather  case  and  the 
COMIMJiTH  COURSE  OF  IN- 
STRUCTION will  be  supplied 
at  a  VERY  REASONABLE 
COMBINATION  TRICE.  We 
have  selected  the  rule  best 
adapted  for  the  purpose  and 
the  lessons  will  enable  you  to 
thoroughly  understand  its  use. 
Write  for  full  information. 

Burgess  Electrical  School 
745  E.  42nd  St.,  Chicago,  111. 


How  to  Get  Rid  of  Moles 

Hp  tf| 

A  simple,  safe  home  treatment — 15 
years'    success    in    my  practice. 
Moles  (also  BIG  growths)  Dry  Up. 

Ask  for  Free  Booklet  of  Full  Particulars 

WM.  DAVIS,  M.D. 

4 140  State  Street    Perth  Amboy,  N.J. 

1  Learn  WATCH  REPAIRING  1 

8dilwaukee|ScliooI!o( 

You  can  learn  by  our  modern  and  orig- 
inal system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  borne 
A3  good  or  better  than  at  a  shop.  You 

can  earn  money  while  learning  and  secure  a 
well  paying  position  or  start  In  business  after 
completing  our  course  of  Instruction.  Good 
1  watch  repairers  are  always  In  demand  and  earn 
from  £20  to  $85  per  week.     For  particulars 
apply  to  the 

Watchmaking       166  Mason  Si- ..Milwaukee,  Wi* 

MUSIC  TAUCI 

IT  FREE 

•t    %o  can  Mod  TrUuic 
la  Your  Home.  Write  today  for 
how  to  learn  to  play  Piano,  Org 
Guitar,   Banjo,  etc.  Beginners 

American  School  of  Music,  57  Lad 

oar  booklet.  It  tells 
in.  Violin,  Mandolin, 
or  advanced  pupils. 

eside  Bldg.,  Chicago 

Dept.  5 

Send  for  a  Complete  Catalog  of 

j  MASONIC  BOOKS 
'  Jewelry  and  Goods 

REDDING  &  CO. 

Publishers  and  Manufacturers 
200  Fifth  Avenue,  N.  Y. 

Built  for  the  Owner 


$1085oo 


Simple, 
Sturdy  construction. 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear.  \y^/J0>  I  4cyl. 
Comfortable  E-Z  riding  «S." mti—^  108  in. wheel  I 
rS«*:a1«>t>C  Wnntprl  Immediate  deliveries.  Fifth  success 
LSeaierS  W  amea  fu|  yeat.  Increased  output.  Liberal 
newspaper  advertising  in  dealers'  territory.  Wonderful  opportunities. 
Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO  ,52  Seneca  Faclory.  FOSTORM,  OHIO 

$3  MS  $4  WILL  BUY 

A  Beautifully  Reconstructed 

TYPEWRITER 

With  Every  Modern  Writing 
Convenience 

WHITE     TODAY     FOR     ILLUSTRATED  CIRCULAR 
Explaining  Try-Before-You-Buy  Plan 

HARRY  A.  SMITH,    738-218  North  Wells  St.,    Chicago, 111. 

SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
Free  Bargain  Book  and  Catalog 

listing  hundred*  of  money -saving  bargains  in 
slightly  used  and  new  cameras  and  supplies.  All 
t  goods  sold  on  lO  days*  Free  Trial.  Money  back 
If  not  satisfied.  You  take  no  chances  dealing: 
with  us.  We  have  been  In  the  photographic 
business  over  16  years.   Write  now. 

CENTRAL  CAMERA  CO..  Dept.  17C  124  S.  Wabaih,  Chicago 

Says  the  Master  Mechanic.  The  Greb 
Automatic  Grip  Puller  is  a  One-Man 
Puller — Quick-acting,  strong  and  sim- 
ple in  the  extreme.  May  be  locked  in 
any  desired  position.  A  combination 
of  two  or  three  arms.  Heavy  Duty 
Size  capacity  1"  to  18" — Junior  size 
capacity  1"  to  7".  Two  sets  of  Jawa 
furnished  with,  each  size. 

Ten  Days' Trial  lUrd 

jobber  does  not  have  them  we  will  send  you 
one.  Try  it  ten  daya.  If  not  satisfactory, 
return  to  us  and  we  wil  refund  your  money. 
We  also  make  the  GREB  RIM  TNOL. 

THE  GREB  CO.,  230  State  Slreel,  BOSTON 


two  bodies  will  separate ;  one  will  swing 
over  toward  the  charge-source  and  attach 
itself  to  it,  while  the  other  (the  one  furth- 
er away  from  the  plate)  evidences  a  repul- 
sive action.  The  sheet  of  hard  rubber 
(ebonite)  and  ball  No.  1,  are  then  re- 
moved together,  by  simply  lifting  the  latter 
with  the  plate  from  its  support  (which  is 
easily  accomplished  as  long  as  the  ball  has 
not  lost  its  "hold"  upon  the  electrified 
sheet!)  Great  care  must,  however,  be  tak- 
en in  doing  so,  not  to  bring  these  two  ob- 
jects any  closer  to  the  remaining  ball;  not 
to  speak  of  permitting  any  contact  be- 
tween them.  After  this  has  been  care- 
fully done,  the  solitary  ball  will,  upon  test 
with  a  neutral  body,  be  found  to  be  in  a 
charged  condition,  although  in  the  above 
arrangement  it  never  came  in  direct  "touch" 
with  the  charge-source. 

The  explanation  for  the  above  will  be 
found  in  the  following:  on  approaching  the 
two  neutral  bodies  with  the  electrified  hard 
rubber  plate,  its  negative  charge  induces  a 
(+)  charge  upon  the  side  of  the  first  ball, 
which  it  faces,  repelling  at  the  same  time 
such  of  its  own  sign  ( — )  to  the  other  side 
of  that  ball.  This  repelled  negative  ele- 
ment, again,  attracts  the  positive  electrons 
found  in  the  second  pith  ball  to  the  part  of 
the  latter,  which  is  in  contact  with  ball  No. 
1,  while  a  charge  of  opposite  polarity  ( — ) 
will  be  repelled  toward  its  part  farthest 
away  from  the  charged  plate.  With  the 
latter  approaching  gradually  closer,  both 
balls  will  be  moderately  attracted  to  the 
same  (to  be  exact:  the  nearest  ball  is  at- 
tracted, while  the  other  one  is  simply 
pulled  along!)  ;  and  that  they  still  keep 
together  during  this  motion,  is  due  to 
neutralisation  of  their  "inner  charges", 
which  invariably  manifests  a  "clinging  ac- 
tion" while  taking  place. 

After  the  act  of  neutralization  has  been 
completed,  both  separate,  whereupon  the 
first  ball,  now  left  (+)  charged,  will  be 
strongly  attracted  to  the  ( — )  electrified 
sheet  and  consequently  attach  itself  to  it, 
while  ball  No.  2,  will  be  distinctly  repelled 
on  account  of  its  now  evenly  negative 
polarity.  At  this  stage  of  the  experiment 
both,  charge-source  and  ball  No.  1,  are  re- 
moved, as  was  outlined  before ;  and  I  may 
mention  here,  that  the  (in  the  above  con- 
nection) slow  process  of  neutralization  of 
the  (+)  element  induced  upon  that  pith 
ball  makes  this  "holding  together" — re- 
moval possible.  (This  ball  will  finally,  that 
is,  after  being  neutralized,  be  negatively 
charged  [higher  potential  of  plate!]  and 
repelled,  which,  however,  has  no  bearing 
in  this  experiment) . 

The  negative  charge,  which  in  the  end  is 
found  imprisoned  upon  the  remaining  pith 
ball,  is  the  direct  result  of  neutralization 
of  the  induced  "inner"  charges  between 
the  bodies,  with  their  immediately  follow- 
ing separation  and  simultaneously  that  of 
their  "spell-bound"  charges,  all  happening 
under  the  influence  of  the  inductive  energy 
emanating  from  the  charge-source ;  and, 
consequently,  this  negative  charge  is  of  a 
truly  induced  character. 

Fig.  4-A,  gives  a  clear  demonstration  of 
the  principal  actions  which  take  place  in 
this  experiment. 

Concerning  the  apparata  themselves  I 
may  say,  that  they  should  be  kept  clean  and 
in  a  dry  condition,  in  which  they  always 
are,  when  in  their  proper  place  in  a  com- 
fortably heated  room.  In  case  of  exces- 
sive dampness  of  the  atmosphere  they  may 
be  placed  upon  a  radiator  for  a  short  while, 
but  must  never  be  heated  nor  employed 
while  in  such  a  condition,  because  some  of 
the  apparatus  (hard  rubber  sheet,  for  in- 
stance!) will  doubtless  suffer  under  such 
treatment  and  because  thermo-(heat-) 
waves  upon  the  apparatus  will  introduce 
erroneous  manifestations  into  the  experi- 
ments, which  do  not  belong  in  there,  thus 
counteracting  the  desired  actions,  if  not 
nullifying  them  entirely. 

(To  be  continued) 


h&  Voice  Thrower  10c 

Learn  to  throw  your  voles  Into  a  TRUNK, 
under  the  bed,  out  In  the  hall  or  anywhere. 
Lots  of  FUN  fooling  the  Teacher.  Janitor. 
Policeman.  Parents,  Neighbors,  or  Friends. 

THE  VENTRILO 

a  little  instrument  that  fits  into  the  mouth 
out  of  sight.  BOYS  or  GIRLS  can  use  it 
In  conjunction  with  the  above  for  imitating 
birdsand  animals.  Never  fails.  A  32-page 
book  on  Ventriloquism  sent  with  the  Ventriio  for 
10  cents. 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of 
them,  and  all  good  one3.  Spring  a  new  one  on  your 
neighbors. 

Large   book  with  cover 
by  mail,  10c 


ROGEN  X-RAY 

Price  10  cents 


HERE,  BOYS,  is 
just  what  you 
want.  With  this  instru- 
ment you  can  apparently  see  the 
bones  in  your  fingers.  Think  of  the  fun  you  can 
have  with  it.  Sample  by  mail,  TEN  CENTS 


SKULL  RING 

Here  ia  a  handsome,  up-to-date 
Ring,  representing  a  Skull  and 
Cross-bones.  Has  stones  in  the 
ayes  and  looks  something  fright- 
rul.  Women  won't  like  It,  but 
for  men  or  boys  it  is  a  great 
novelty.    Sample,  by  mall,  ISo. 

Gee  !  What  a  Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUINE 
STUFF.  Some  Green  backs  and 
some  Yellow  backs.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be 
after  you  when  they  see  the  wad. 
BIG  roll  of  15  pieces  by  mall, 
10  cents. 

ENCHANTED  BARREL 

I  The  Most  Wonderful  Pocket  Trick  Made 

CHANGE  A  CENT  INTO  A  DIME 

I  Aik  your  friend  to  drop  a  dime  in  the  barrel 
When  he  takes  it  out.  Behold  I  It  is  a  CENT. 
You  make  9  cents  every  time  you  fool  them. 
Never  falls.  They  cannot  get  on  to  it.  1f|*» 
Sample  barrel  ,  with  directions,  only....  *VC 

Hindoo  Flower  Pot  Trick 

You  have  all  heard  of  the  great  Hindoo 
trick  (making  a  plant  grow  out  of  a 
flower  pot  right  in  front  of  an  audience). 
This  trick  has  puzzled  the  whole  world 
for  years  until  an  old  Hindoo  fakir  gave 
it  away.  We  send  the  whole  outfit  by 
mail  with  full  instructions  for  15  cents. 


BIG  VALUE  for  lOCts. 

6  Songs,  words  and  music ;  25 
Pictures  Pretty  Girls ;  40  Ways  to 
Make  Money ;  1  Magic  Book ;  1 
Book  Letter  Writing ;  1  Dream  Book 
and  Fortune  Teller ;  1  Cook  Book ; 
1  Baseball  Book,  giving  rules  for 
games ;  1  Toy  Maker  Book;  Lan- 
guage of  Flowers ;  I  Morse  Tele- 
graph Alphabet;  12  Chemical  Ex- 
periments :  Magic  Age  Table ;  Great 
North  Pole  Game  ;  100  Conundrums  ; 
;  12  Games;  30  Verses  for  Autograph 
All  the  above  by  mail  for  10c. 

Trumpet  in  Handkerchief 

The  Trumpet  in  the  Handkerchief 
has  come  to  torment  us.  It  is  a 
startler.  A  small  metal  trumpet 
is  ingeniously  concealed  in  a 
handkerchief.  On  meeting  your 
friends,  after  chatting  awhile,  you 
take  out  this  handkerchief  and 
blow  your  nose.  It's  like  a  sudden  clap  of  thunder  1 
The  ladies  scream,  and  your  male  friends  will  think 
they  heard  the  whistle  of  a  steam  engine.  You  can 
blame  the  hideous  noise  to  your  having  a  very  had 
cold,  and  keep  the  fun  up  as  long  as  you  like. 

Price,  10c,  3  for  25  cents,  by  mail. 

Any  3  for  30c  Mailed  with  Catalog 

ROYAL  NOVELTY  COMPANY 

410  East  Ave.,     South  Norwalk,  Conn. 
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Stop  That  Pain 
With  Violet  Rays 

WHY  suffer  nervousness,  headaches,  rheumatism,  skin  diseases  or  any 
other  ailment  that  keeps  you  from  enjoying  perfect  health  and  a  clear, 
beautiful  complexion?  The  marvel  of  the  age  is  the  discovery  of  the 
curative  value  of  electricity  in  treating  the  human  system.  Its  mysterious, 
magical  power  has  now  been  harnessed  in  its  greatest  curative  form  for  human 
use — Violet  Rays.  A  few  minutes  each  day  in  your  own  home  will  not  only 
relieve  you  of  many  annoying  ailments,  but  will  literally  insure  you  an  every-day 
vigorous,  abounding  health  and  beauty.  Violet  Rays  penetrate  every  cell  of  the 
entire  human  system  and  bring  almost  instant  relief.  For  blackheads,  pimples, 
eczema,  blotches  and  other  blemishes  to  bodily  beauty  and  complexion,  Violet 
Rays  produce  amazing  results. 

Not  a  Vibrator! 


Don't  confuse  the  VIOLETTA  with 
Vibrating  Machines.  It  is  not  a  Vibra- 
tor. It  does  not  contract  the  muscles 
or  shock  the  nerves.  Its  magic  rays  pass  completely  through  the  body,  producing 
"cellular  massage,"  known  to  be  far  more  beneficial  than  muscular  massage.  It 
leaves  no  soreness  after  use — only  delightful,  agreeable  relief. 


VIOLETTA 

Violet  Ray  Machine 
Try  VIOLETTA  For 


Asthma 
Barbers'  Itch 
Boils 

Blackheads 

Catarrh 

Chilblains 

Colds 

Constipation 
Dandruff 
Deafness 
Earache 


Eczema 

Eye  Disease 

Falling  Hair 

Hay  Fever 

Headache 

Goitre 

Insomnia 

Lumbago 

Nervousness 

Neuralgia 


Neuritis 
Pains 
Paralysis 
Pimples 
Rheumatism 
Skin  Diseases 
Sore  Throat 
Sprains 
Tonsilitis 
V/hooping 
Cough 


What  Physicians  and 
Users  Say 

Trixie  Friganza.  well  known  actress  says:  "Cheerfully 
will  I  add  my  praise  for  Violetta.  It's  the  best  "pain 
chaser"  and  "soother"  I've  had  the  good  fortune  to 
find.  It's  WONDERFUL.  It  cured  ray  brother  of 
neuritis.  As  for  myself  I  use  it  for  facial  treatments 
and  general  massage.  I  cannot  say  too  much  for  it." 
Dr.  Bert  H.  Rice,  of  Vinton,  Iowa,  says:  "I  have 
good  results  with  the  Violetta  High  Frequency  In- 
strument in  all  cases  of  neuralgia.  Almost  instant 
relieve  in  Facial  Neuralgia." 

K.  L.  Allen,  D.  C,  205  B'oone  National  Building, 
Boone,  Iowa,  says:  "I  have  had  very  good  results 
with  the  application  of  High  Frequency  Current  in 
cases  of  Paralysis,  Rheumatism  and  Neuritis,  and 
think  it  a  great  help  in  drugless  healing." 
Dr.  Daniels,  Lisbon,  North  Dakota,  says:  "Have 
used  the  VIOLETTA  in  such  cases  as  Goitre,  Bron- 
chitis, Pleurisy.  Neuritis.  Neuralgia,  and  Lumbago, 
and  find  it  very  beneficial.  In  fact,  I  would  not  be 
without  it  in  my  office." 

Frank  Borzone,  Seattle,  Wash.,  says:  "I  purchased 
the  VIOLETTA  for  my  wife  who  was  suffering  from 
an  acute  attack  of  Sciatica.  From  the  very  first 
treatmtnt  it  induced  peaceful  rest  and  she  is  entirely 
well  now." 


I 
I 
I 
I 
I 
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FREE  BOOK  COUPON 

BLEADON-DUN  COMPANY, 

Dept.  2-M,  326  W.  Madison  St.,  Chicago 

Please  send  me  your  free  book  describing  VIO- 
LETTA Violet  Ray  Machine. 


Name 


Address 


City  . 


These  and  many  other  ailments  are  relieved  as  if  by  magic.  Violet  Kays  penetrate  to  every 
cell,  tissue  and  nerve  in  the  system.  It  soothes  or  stimulates,  as  desired.  Bemember,  there  is 
NO  shock  or  pain  in  its  use.  Harmless  and  painless  even  to  infants.  Thousands  of  small  babies 
have  been  successfully  treated  with  it. 

Get  This  Book— FREE! 

We  want  to  send  you  this  wonderful  book  describing  VIOLETTA  in  detail.  Find  out  what  it 
will  do  to  help  YOU.  See  how  thousands  of  others  have  gained  astounding  results  from  its  use. 
Head  why  it  is  the  most  compact  Violet-Ray  machine  made.  Attaches  to  any  lighting  socket. 
Special  equipment  where  current  is  not  available.  Learn  how  you  can  have  superb  health  and 
bewitching  beauty. 

BLEADON-DUN  CO.,  Dept.  2-M,  326  W.  Madison  St.,  Chicago,  III. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  sup- 
plies, automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials 
of  the  month. 

Advertisements  in  this  section  nine  cents  a  word  for  each  insertion.  No  advertisements  for  less  than  75c  accepted.  Name  and  address  must 
be  included  at  the  above  rate.     Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.  Ad- 
vertisements for  the  February  issue  must  reach  us  not  later  than  January  12. 

The  Circulation  of  the  Experimenter  is  over  125,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


Aeronautics. 


Learn  Flying.  Build  your  own  aeroplane;  we 
furnish  Knock  Down  parts  for  successful  motor- 
cycle engined  biplane,  on  installments.  Plans 
free.  Aeronautical  supplies.  Irwin  Aircraft  Co., 
1220  Yale  St.,  Sacramento,  Cal.  

100  Model  Aeroplanes.  Good  flyers.  15c  brings 
Working  Drawing  and  prices.  F.  Bruland,  Red- 
ford,  Mich. 


Auto  Accessories. 


Send  for  your  copy  of  guaranteed,  standard 
accessories  and  tires  at  money-saving  prices. 
We  guarantee  to  save  you  money.  Send  for  the 
book  today.  David  Stern  Company.  Value,  Ser- 
vice, Satisfaction  since  1885.  1027-K  Madison  St., 
Chicago,  111.  

Ford  Fan  Grease  Guard.  Prevents  grease  and 
oil  splashing  interior  of  hood,  frame  or  motor; 
fits  any  Ford  model;  put  on  in  a  minute.  Fifty 
cents  postpaid  or  from  your  dealer  or  jobber. 
Agents  wanted.  American  Valve  Tool  Mfg.  Com- 
pany,  354  West  50th  St.,  New  York.  

Power  increased,  carbon  eliminated;  results 
guaranteed-  write  for  booklet.  No-Leak-O  Pis- 
ton  Ring  Co.,,  Baltimore,  Md.  

Tires.  Direct  to  You  Prices.  Exclusive  rep- 
resentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Mellin- 
ger Tire  Company,  980  Oak,  Kansas  City,  Mo. 

Auto  Motors  and  supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air-cooled  motors  $40.00  each 
and  up.  Bosch  Magnetos  $15.00  each  and  up. 
Presto  Tanks  $5.00.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second  hand 
Auto  accessories.  Johnston,  West  End,  Pitts- 
burgh,  Pa.  

Ford  Radiators;  from  factory  to  you;  $17.25; 
guaranteed.  American  Auto  Radiator  Wks.,  500 
Rush  St.,  Chicago,  111.  

Fords  Start  Easy  In  Cold  Weather.  Will  run 
34  miles  per  gallon  on  cheapest  gasoline  or  half 
Kerosene  using  our  1920  carburetors.  Increased 
power;  styles  for  all  motors;  can  attach  them 
yourself.  Big  profits  to  agents;  money  back 
guarantee;  30  days'  trial.  Air  Friction  Carbu- 
retor  Company,  270  Madison  St.,  Dayton,  Ohio. 

Ra-dine  will  stop  that  radiator  leak.  Makes 
good  where  others  fail.  To  introduce  our  goods, 
three  50c  cans  for  $1.00.  Money  back  if  not  satis- 
fied^  

Battery  Charging  Pays  Big  Profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms.  Ho- 
bart  Brothers;,  Troy,  Ohio. 
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Ford  Owners. 


Send  for  your  copy  of  guaranteed,  standard 
accessories  and  tires  at  money  saving  prices. 
We  guarantee  to  save  you  money.  Send  for  the 
book  today.  David  Stern  Company,  Value,  Serv- 
ice, Satisfaction  Since  1885.  1027K  Madison, 
St.,  Chicago,  111. 


Binoculars. 


The  Greatest  Line  of  Hard-to-Get  B-I-N-O-C- 
U-L-A-R-S  in  the  country  at  amazing  low  prices. 
Nu-Sight  Binocular,  $13.50;  World-Famous  Le- 
Maire,  $9.50;  the  Victor  Vinocular,  $45.00 
(made  by  Bausch  &  Lomb) :  Turner-Reich 
Binocular,  $31.50;  U.  S.  Navy  Binocular,  $37.50; 
High-Power  Telescope,  $14.75;  Goerz  Trieder 
Binocular,  $37:50;  Petit  Binocular  (made  in 
France),  $15.00;  genuine  Carl  Zeiss  Binocular, 
$75.00;  18X  Busch  Trelux,  the_  finest  binocular 
in  existence,  $150.00;  Lumina  High  Power,  $37.50; 
8  Power  Loma,  $25.00;  7  Power  Loraa  Binocular, 
$25.00.  Send  for  your  copy  of  our  new  catalog. 
Hundreds  of  similar  values  of  standard  merchan- 
dise. David  Stern  Company,  "Value,  Service, 
Satisfaction  Since  1885."  1102  Davsco  Bldg.,  Chi- 
cago, HI. 


Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  _  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School — est.  45 
years.  Catalogue  free.  Dodges  Institute,  7th 
St.,  Valparaiso,  Ind. 


Scenery  For  Hire. 


Collapsible  Scenery  for  all  plays.  Decorations. 
Amelia  Grain,  Philadelphia. 


Agents  W  anted. 


Mexican  Diamonds  flash  like  Genuine;  fool  ex- 
perts; stand  tests;  yet  sell  for  1/50  the  price. 
Few  live  agents  wanted  to  sell  from  handsome 
sample  case;  Big  profits,  pleasant  work.  Write 
today.  Mexican  Diamond  Imptg.  Co.,  Box  Fi, 
Las   Cruces.   New  Mexico.  

Agents.  Here  is  $50.00  to  $200.00  weekly  propo- 
sition. Permanent  and  repeat.  Every  office  and 
home  needs  Argus  Moistener  for  moistening 
stamps  and  envelopes.  Argus  paper  clips  and 
pencil  and  fountain  penholders  sell  to  every  man 
you  know;  they  are  different  and  better  than 
any  on  the  market.  Write  for  particulars. 
Argus  Mfg.  Co.,  406  No.  Paulina  St.,  Dept.  19A, 
Chicago,  111. 

Kerosene  Gas  Burners  in  Cook  Stoves  stop  use 
of  wood  or  coal.  Patented.  Get  exclusive  terri- 
tory. The  Vapor  Gas  Burner  Co.,  Desk  2,  Colum- 
bus,  Ohio.  

Every  Woman  Wants  Silvoplate.  Magic  Cleaner 
that  never  fails.  Sure,  easy  sales  plan;  main  or 
sideline;  quick  profits;  prepaid  deliveries.  Sam- 
ple, 10c;  dozen,  $1.60.  L.  B.  Sutton,  Manufac- 
turer, D-5,  New  Canaan,  Conn. 

Beginners.  Complete  "Mail  Order  System,." 
C,  Box  1005,  Atlantic  City,  N.  J.   

Agents.  Big  returnsfc  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,  Baltimore,  Md.  

Insyde  Tyres,  inner  armor  for  Automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs. Quickly  applied.  Cost  little.  Demand  tre- 
mendous. Profits  unlimited.  Details  free. 
American  Automobile  Accessories  Co.,  Dept.  54, 
Cincinnati,  Ohio.  

Agents.  $6  to  $12  a  day  easy.  250  lightweight, 
fast  selling,  popular  priced  necessities,  good 
flavors,,  perfumes,  soaps,  toilet  preparations,  etc. 
Agents'  outfit  free.  Write  today — quick — now. 
American  Products  Co.,  1501  American  Bldg., 
Cincinnati,  Ohio.  

Agents.  If  you  are  looking  for  something  that 
will  sell  at  every  Demonstration,  that  cost  you 
8c  and  sells  for  50c,  then  send  us  50c  for  sample 
and  instructions.  Your  50c  back  on  first  order. 
C.    M.   Allen,   Grinnell,  Iowa.  

Walk  Agents.  Men  with  spare  time  and  spe- 
cialty venders  make  $5.00  per  day  upward  can- 
vassing office  buildings,  banks  and  business 
offices  selling  the  famous  Calumet  Piece-Pipe 
(three  pieces), _  genuine  French  Briar.  Put  up 
in  attractive  individual  package.  Its  sensible 
construction  makes  cleaning  easy  and  appeals 
to  everybody.  Send  for  proposition.  10,000 
Bankers  Have  Bought  and  Recommend  It.  The 
Calumet  Co.,  Dept.  Q,  Mail  Sales  Division,  Cin- 
cinnati,  Ohio.  

Signs  for  store  and  office  windows.  $50  week 
easily  made.  Chicago  Sign  System,  G-326,  River 
St.,  Chicago.  111.  

New  Windshield  Cloth  solves  baffling  problem. 
One  wipe  cleans  rain-blurred  windshield.  Stays 
clear  24  hours.  Motorists  amazed. ^  Agents  get- 
ting rich.  300%  profit.  Exclusive  territory. 
Cabco  Co.,  Toledo,  Ohio. 

Wonderful  Chance.  Men's  Shirts  and  Furnish- 
ings at  wholesale  rates  or  make  $10  daily  as 
agent  starting  real  business.  Goodell  Co.,  103 
Duratex  Bldg.,  New  York.  

Agents.  Make  50,000  Presto-Mystic  Windshield 
Cloths  at  cost  of  few  cents  each.  Sell  for  50c  to 
$1.00  each.  Agents  coining  money.  Season  now 
on.  Full  instructions  50  cents.  Chas.  Mack,  626 
20th   St.,   Oakland,  Cal.  

Agents.  Sell  latest  Joke  Novelties.  Stamp 
brings  Wholesale  Catalogue.  Mears,  66,  Ander- 
son,  Ind.  

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    Gunmetal  Co.,  Avenue  D.  Decatur.  111. 
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 Moving  Pictures  Plays.  

Earn  $1,200  a  Year  in  Spare  Time  writing  photo- 
plays. Experience  unnecessary.  Send^  for  free 
book  valuable  information,  special  prize  offer. 
Photo  Playwright  College,  Box  278  E-8,  Chicago. 
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 Mailing  Lists.  

1,000  names,  addresses,  live  buyers,  $1.50 
Fowles'  Sales  Service,  416  Wilson  Ave.,  Vallejo, 
Calif. 
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Short  Stories,  Manuscripts.  Wanted. 

Short  Stories,  Poems,  Plays,  etc.,  are  wanted  for 
publication.    Literary  Bureau,  165,  Hannibal,  Mo. 


Business  Opportunities. 


Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.     Metz,  313  East  89,  New  York. 

Make  big  money  opening  safes  and  setting 
combinations.  Wayne  Strong,  Box  1430,  Los  An- 
geles,  Cal.  

Make  More  Money.  Great  monthly  magazine 
of  plans,  schemes  and  ideas  for  advertisers,  mail 
order  men,  agents  and  beginners;  valuable  serv-  ■ 
ice  free  to  subscribers.  Special  two  months' 
trial  subscription,  10c.  Special  Service,  403  Shan- 
non  Bldg.,  Pittsburgh,  Pa.  

Money  Making  Farms,  19  States.  $10  to  $100 
acre.  Stock,  tools,  crops  often  included  to  settle 
quickly.  Write  for  big  illustrated  catalogue. 
E.  A.  Strout  Farms  Agency,  150  EC  Nassau  St., 
New  York.  

$30  a  Week  Earnings.  I  made  it  with  a  small 
mail  order  business.  Continued  my  regular 
job  daytime.  Free  booklet  tells  how.  2c.  post- 
age.    Al.  Exp.  Scott,  Cohoes,  N.  Y.  

Enter  a  new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting 
a  foot  specialty,  openings  everywhere  with  all 
the  trade  you  can  attend  to;  easily  learned  by 
anyone  at  home  in  a  few  weeks,  at  small  ex- 
pense; no  further  capital  required;  no  goods  to 
buy;  job  hunting,  soliciting  or  agency.  Address 
Stephenson  Laboratory,  18  Back  Bay,  Boston. 
Mass.  

An  Entirely  New  Proposition  is  offered  for  the 
establishment  of  yourself  in  a  pleasant  and  prof- 
itable business.  The  increased  demand  for  our 
famous  Detectagraph  Deaf-Phone,  Detective  and 
Electrical  instruments  has  caused  lis  to  lay  ex- 
tensive plans  for  the  marketing  of  our  productsi, 
a  group  of  articles  of  universal  appeal.  Under 
our  plan,  sales  can  be  made  locally,  through  mail 
order  business,  agents  and  dealers.  Nets  a  hand- 
some profit.  No  experience  necessary.  Write 
at  once  for  particulars  which  will  interest  you. 
Detectagraph,  26  Cortlandt  St.,  New  York. 

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen;  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore  if 
you  will  qualify.  For  particulars,  address  Sec- 
retary,  416  N.  Howard  St.,  Baltimore,  Md. 

Stop  Daily  Grind.  Start  business  silvering 
mirrors,  plating  tableware.  Plans  free.  Clarence 
Sprinkle,  Dept.  48,  Marion,  Ind.  

Amazing  Profits  manufacturing  "Puffed  Crisp." 
Delicious  confection.  Begin  at  home.  Machine, 
instructions  complete,  $6.50.  Samples,  10c. 
"Besco,"  3253-EZ,  Belleplaine  Ave.,  Chicago. 

Breed  Canaries.  Profitable  pastime.  Particu- 
lars free.    Bird  Farm,  Lynnhaven,  Virginia. 

Read  This.  Want  partner  to  pay  patent  fee 
on  railway  _  invention.  Very  valuable.  Half  in- 
terest. Write  Elmer  Erickson,  206  12th  Ave., 
West,  Ashland,  Wis.  

$5.25  One  Evening's  Home  Work.  Instruc- 
tions  ioc.    John  C.  Hahn,  Cullom,  111.  

Factory  cost  system — complete  outline  with 
original  commercial  size  forms  for  $2.00.  In- 
dustrial Systems,  Burrough  Hall,  Brooklyn, 
N.  Y.  

Money-Talks  Magazine.  Published  for  prog- 
ressive men.  Send  for  sample  copy.  70-B  Park, 
Place,  Newark^  N.  J. 

For  Sale.  California  farms;  easy  terms.  Write 
for  list.    E.  R.  Waite,  Shawnee,  Oklahoma. 

"Quick-Action  Advertising.  How  it  is  build- 
ing Business  for  the  Progressive  Advertisers 
of  America."  A  little  story  of  results,  told 
by  the  advertisers  themselves — not  the  pub- 
lisher. You  will  be  interested  in  reading  this 
little  booklet  which  we  have  prepared  for  pros- 
pective advertisers,  a  copy  of  which  will  be 
gladly  mailed  to  you  upon  request.  It  tells  you 
how  to  talk  business  with  1,000,000  intelligent, 
interested  and  responsive  Americans  every 
month — men  who  know  what  they  want  and  who 
have  the  money  to  buy  it.  Write  for  particulars 
and  rates — today.  Douglas  Wakefield  Coutlee, 
225  W.  39th  St.,  New  York. 
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 Salesmen  Wanted. 

Salesman— Side  or  main  line,  to  sell  low  priced 
5,000-mile  guaranteed  tires.  30  x  3V2  non-skid 
sells  for  $11.95;  other  sizes  in  proportion.  Good 
money-making  proposition  for  live  wires.  Write, 
Consolidated  Tire  Co.,  616  So.  Michigan,  Chicago. 
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Help  Wanted. 


Several  Thousand  Men-Boys,  18  or  over,  want- 
ed by  U.  S.  Government  as  Railway  Mail  Clerks. 
Permanent  life  positions  through  poor  times 
and  good.  Average  pay,  $1,400  year.  Advance 
rapid.  Pleasant  work,  constantly  traveling. 
Every  second  week  off  at  full  pay.  Paid  vaca- 
tion. Common  education  sufficient.  Write  im- 
mediately for  full  list  positions  open  and  Fall 
examination  schedules.  Franklin  Institute,  Dept. 
M  26,  Rochester,  N.  Y.  

Detectives  Earn  Big  Money.  Excellent  op- 
portunity. Particulars  free.  American  Detective 
System,  1968  Broadway,  New  York.  

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.    Press  Syndicate,  566s  St.  Louis,  Mo. 

Secret  Service  Operatives  and  Detectives  are 
in  demand.  Earn  big  money.  Travel  every- 
where. Fascinating  work.  Learn  this  profes- 
sion by  home  study.  Particulars  free.  Ameri- 
can School  of  Criminology,  Dept.  E.,  Detroit, 
Michigan.  

American  Made  Toys  Wanted.  An  opportunity 
for  home-workers  on  small  scale  and  manufac- 
turers on  large  scale.  Unlimited  quantities 
needed  of  toy  soldiers,  army,  navy,  marines, 
cannons,  machine  guns,  warships  and  other  toys 
and  novelties.  Greatest  chance  for  industrious 
people  for  independent  business.  Enormous  de- 
mand and  future  in  American  made  toysb  all 
over  United  States,  Canada,  Mexico  and  South 
America,  with  over  50,000  10  cent  stores  and 
toy  dealers.  This  new  American  industry  stands 
out  conspicuously.  Factories  are  established, 
people  trained,  machineries  made.  Christmas 
sets  needed  in  millions  this  year.  The  great 
hit  for  1919  without  any  competition.  We  are 
buyers  of  these  goods  all  year  paying  fixed 
prices.  Attractive)  prices  offered  for  painted 
goods.  Experience  or  tools  unnecessary.  Hun- 
dreds and  more  made  complete  per  hour.  Cast- 
ing form  outfits  from  $3.00  up.  If  you  mean 
business,  send  for  booklet  and  information  free. 
Toy  Soldier  Manufacturing  Co.,  32  Union  Square, 
New  York.  

Are  You  Ambitious  for  better  pay,  shorter 
hours,  easier  worki,  etc.?  Perhaps  you  can  get 
just  what  you  want  in  the  Government  Service 
which  needs  immediately  thousands  of  men  and 
women  over  18  for  all  kinds  of  work.  You  really 
ought  to  investigate.  Just  send  name,  address 
and  the  number  RN  2081  for  free  information 
and  advice.     Earl   Hopkins,  Washington.  D.  C. 

Auto  Experts  Wanted.  $35  week.  Learn  while 
earning.  Write  immediately.  Franklin  Insti- 
tute, Dept.  M  806,  Rochester,  N.  Y.  

Artists  in  Great  Demand.  Big  salaries  paid 
for  full  or  part  time.  Learn  quickly  at  home 
in  spare  time.  Commercial  Art  Cartooning, 
Illustrating,  Designing.  Outfit  free  to  new  stu- 
dents. Send  for  handsome  free  book.  Write 
now.  Washington  School  of  Art,  Inc.,  1449  H 
St.   N.   W.,   Washington,,  D.  C. 
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 Health.  

Cigarette,  pipe  or  chewing  habit  conquered. 
Nature's  method.  Guaranteed.  Write  for  free 
brochure.  Edw.  J.  Woods,  TA-300,  Station  F., 
New  York.  

Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedy  sent  on  trial.  Superba  Co., 
SA,  Baltimore,  Md.  

Pyorrhea  (Rigg's  Disease — Bleeding  or  Swollen 
Gums).  H.  E.  Kelty,  D.  D.  S.,  M.  D.,  pyorrhea 
specialist  for  15  years,  has  developed  a_  success- 
ful home  treatment  for  pyorrhea,  purifying,  heal- 
ing, preventative.  Full  month's  treatment,  $1 
postpaid.  Or  write  for  free  booklet.  Pyorem 
Mfg.  Co.,  439  Seventh  St.,   Brooklyn,  N.  Y. 

Free — Stop  using  tobacco.  We  will  give  free 
information  how  to  conquer  habit  easily  and 
permanently.  Results  guaranteed.  Anti-Tobacco 
League,   Dept.   C,   Omaha,  Nebr. 

 Instruction.  

Your  O  p  p  ortunity  —  Used  correspondence 
courses,  all  kinds,  sold.  Dollars  saved.  Write 
now.  (Courses  bought.)  MacMichael  Educa- 
tional Bureau,  Dept.  71,  Victon,  N.  Y.  

Cartooning  Comics  and  Lettering  in  fourteen 
easy  lessons.  Only  $3  postpaid.  Over  300  illus- 
trations. Order  yours  now.  Ernie's  School, 
Elyria,  Ohio.  

Learn  Chemistry.  It  pays.  Trial  lesson  35c. 
Elbridge  F.  Ball.  Box  D147,  Buckland,  Conn. 

Questions  Answered.  All  subjects.  Send  for 
Circular  7.  Answerall  Information  Bureau,  51 
Cliff  St.,  New  York.  

Learn  Dancing;  become  popular.  All  dances 
taught  by  mail;  easy;  no  music.  Thousands 
taught  successfully.  Write  for  special  offer. 
W.  C.  Perk  (Graduate  Castle  House),  Room  227, 
821   Crescent  Placej.  Chicago. 

Become  a  Moving  Picture  Operator  in  your 
spare  time.  Elementary  text  book  with  questions 
and  answers  covering  the  entire  course.  Price, 
$2.00.  Theatre  Equipment  Co.,  124  West  45th  St., 
New  York. 

"L.  A.,"  $1.  Dissatisfied — money  back.  Long- 
hand abbreviated.  Time-saving,  educational. 
Vrooman,  Box  796,  Reno,  Nevada.  

Crystal  Gazing — The  craze.  Send  self-addressed 
stamped  envelope  for  free  instructions.  Zancig's 
Studio,  Asbury  Park,  N.  J.  


Exchange. 


Microscope.  Here  is  a  bargain,  Queen  &  Co., 
complete,  $38.00.  Must  sell.  E.  Streiff,  332  Cnm- 
berland  PI.,  Toledo,  Ohio.  

For  Sale  or  Exchange.  75  chemicals  and  ap- 
paratus, $12.  Max  Schaarschmidt,  3322  I  St.» 
Philadelphia,  Pa. 

For  Sale.  Complete  set  Hawkins  Electrical 
Guides.  Second  edition.  Good  as  new.  $8.00. 
Arthur  Still,  Perris,  Cal.  

Exchange  one  K.  W.  Thordarson  wireless 
transformer  for  Multi-Audi-Fone  complete.  All 
letters  answered.  C.  Renfroe,  203  Valey  St.,  Val- 
dorta,  Ga.  

For  Sale,  %  H.  P.  A.  C.  motor,  $30.00.  Prac- 
tically  new.  Motor  and  wood  lathe,  $35.00  Ralph 
Russell,  Fitzgerald,  Ga.  

Will  Sell.  Edison  motion  picture  machine  and 
220  D.  C.  %  H.  P.  moton,  $85.00;  without  motor, 
$70.00.  Used  one  year;  in  good,  mechanical  con- 
dition.   L.  Priest,  St.  James,  Minn.  

For  Sale.  Dynamo  and  Hawkins  Guides.  A.  J. 
Persall,  662  S.  18th  St.,  Newark,  N.  J.  

For  Sale.  A  number  of  Weston  millivolt  me- 
ters complete  with  150  A.  shunt,  $5.00.  Turney 
35-plate  V.  C,  ^2.50.  Cecil  Ostermeier,  227  W. 
Jackson  St.,  Springfield.  111.  

Two  Bargains.  Baldwin  Phones,  $12.00;  Tele- 
graph transmitter,  commercial  type,  fine  motor, 
solid  mahogany  woodwork,  $15.00.  B.  W.  Allen, 
Box  1504,  Providence,  R.  I. 

Exchange.  Electro  6-60  storage  (new);  Cham- 
bers coupler;  half-inch  spark  coil;  for  stamp 
collections,  or  will  sell.  Describe  fully.  F.  At- 
lee,  2039  Pine,  Philadelphia.  

Trade  Generator,  telephone.  Klaxon  horn  for 
wireless),  electrical,  write  for  list.  William  Bin- 
field,  Kenmare,  N.  D.  

Electric  Laboratory  Apparatus  Wanted.  Write 
particulars.  233  72d  St.,  Brooklyn,  N.  Y.  Phone 
Bay  Ridge  9721. 

For  Sale.  Two  Stage  Audio-frequency  Ampli- 
fier>  vacuum  tube  control  panel,  Tesla  coil,  O-150 
voltmeter,  0-25  ammeter,  0-25  volt  wire  ammeter. 
George  Price,  535  E.  71st  St.,  New  York  City. 

For  Sale.  Electro  rectifier.  Brownie  camera 
No.  2.  Developing  set,  Chemcraft  No.  3,  $11.00. 
Alec  Clerihew,  203  Hoboken  Ave.,  Jersey  City, 
N.  J.  

Wireless  Material  Cheap.  Big  list,  6c.  Clar- 
ence  Evans,  Nutley,  N.  J.  

For  Sale.  K.  W.  Clapp  Eastham  Hytone  set 
complete  with  key  and  ammeter.  Only  used  two 
weeks.  Bargain  at  $125.  Letters  answered. 
William  Florence,  Jr.,  Reading,  Mass. 

For  Sale.  Ten-inch.  X-Ray  induction  coilk  suit- 
able also  for  wireless  A.  C.  or  D.  C,  cost  $350.00. 
Price  $100.00  for  immediate  sale.  Lincoln  B. 
Frazier,  Jr.,  120  S.  Highland  Ave.,  Aurora,  111. 

For  Sale.  Send  stamp  for  list  of  electrical  and 
other  goods.  Gus.  Geier,  4314  Boulevard,  West 
Hoboken,  N.  J.   

Sale.  Thousand-mile  receiving  set — banjo  uku- 
lele.   E.  Kieser,  Haverstraw,  N.  Y. 

For  Sale.  Radio  and  electrical  instruments 
cheap.    Electrician,  343  E.  135th  St.,  N.  Y.  

For  Sale.  Brand  new  E.  I.  Voltmeter,,  $2.00; 
jeweler's  lathe  foot  pedal  wheel,  $2.00.  George 
Koresh,  419  50th  Ave.,  West    Allis,  Wis.  

Buy,  Sell,  Exchange.  Wireless  and  electrical 
goods.  Murdock,  Clapp-Eastham,  Thordarson^ 
Brandes,  etc.  Send  10c.  stamps  for  our  circu- 
lars listing  new  standard  apparatus  at  less  than 
manufacturers'  prices.  We  have  to  exchange: 
Wireless,  electrical,  optical,  cameras,  printing 
presses,  typewriters.  Large  list  free.  LaRoy 
Zehrbach,   10  College  Ave.,  Hiram,  Ohio. 

Electrical  Blueprints  of  various  kinds.  See  my 
ad  under  "Electrical"  this  issue.  Charles  L. 
Chittenden. 


Stammering. 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 


Mi.ii'iiiiiirniini^iiiiiiii'niiniiiiiiiiiiiiiiniiiii! 


Tricks,  Puzzles  and  Games 


Boys!  Wonderful  Magic  Card  Trick,  jumps 
right  out  of  the  pack,  12c.  R.  A.  Mitchell,  91 
Davenport  Ave.,   New  Haven,  Conn.  

250  Magic  Tricks  and  Catalog,  10c.  Clarence 
A.  Maugans,  Anderson,  Ind. 

Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,  New  York  City. 

Magic — Card  Tricks.  Sensational  escapes,  jokes, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  208,  Berlin,  Wis. 

Illusions — Stage  tricks  with  500  illustrations. 
Catalogue,  15c.  Small  catalogue  free.  Horn- 
mann  Magic  Company),  304  W.  34th  St.,  New 
York. 

Magicians,  Save  Money!  Lowest  prices.  Cata- 
logues free. Collins  Pentz,  Minneapolis.  


Cameras,  Supplies — Photo  Developing. 

Mail  us  15c.  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives  any 
size  and  15c.  for  six  prints.  Or  send  25c.  for  one 
8  x  10  mounted  enlargement.  Prompt,  perfect 
service.  Roanoke  Photo  Finishing  Co.,  255  Bell 
Ave.,  Roanoke,  Va. 

Developing  Free  when  printing  is  ordered.  120- 
6  ex.  roll,  25c.  pack,  55c;  116-6  ex.  roll,  30c; 
pack,  65c;  post  card  sizes,  35c;  pack],  70c. 
Frane,  Eureka,  111. 

Send  for  our  Catalog  No.  121.  It's  the  biggest 
little  thing  in  the  photographic  world.  Look 
oyer  its  pages  and  see  the  wonderful  values  we 
give  and  the  money  you  will  save  by  buying  of 
us.  Your  money  back  if  you  are  not  satisfied 
for  any  reason  what-so-ever.  Every  camera 
owner  should  have  a  copy  of  this  catalog.  Send 
for  yours  today.  Its  free.  A  post  card  will 
bring  it  to  you.  David  Stern  Company.  Value, 
Service,  Satisfaction  Since  1885.  1027-K  Madison 
St.,  Chicago^  111.  

For  15c.  we  will  develop  and  furnish  prints 
from  one,  six  or  eight  exposure  film  or  enlarge- 
ment 8x10,  your  favorite  negative,  20c.  to  show 
quality  and  service.  Associated  Photo  Company, 
Sta.  A  12,  Cincinnati,  Ohio.  

Cameras.  Lowest  prices.  Supplies  and  print- 
ing at  reduced  rates.  Eliminate  the  middleman. 
Deal  direct  with  us.  Catalog  free.  Pearl  Photo 
Place.    640  E.  Clementine  St.,  Philadelphia,  Pa. 

Clean,  Neat,  Perfect  Kodak  Finishing  at  the 
lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich. 

Why  Not  Settle  That  Christmas  present  ques- 
tion now.  Give  a  camera.  Write  for  free  cata- 
log. Pearl  Photo  Place,  640  E.  Clementine  St., 
Philadelphia,,  Pa. 

Chemicals. 

Free  information.  Write  Systems  Company, 
Burrough  Hall  Building,  Brooklyn,  New  York. 

One  Hundred  chemical  experiments  printed  in 
book  form,  25c.  Oliver  R.  Stalter,  Oshawa,  On- 
tario,  Canada. 

Experimenters,  are  you  interested  in  novel, 
chemical  experiments?  Send  10c.  for  large  col- 
lection.    Merel  Sager,  44  Apple  St.,  Tiffin,  Ohio. 

Antimony  Metal,  powdered  or  lump,  25c.  per 
once,  postpaid.  Robert  Sagebiel,  25  W.  Second 
St.,  Dayton,  Ohio. 

Rare  Minerals,  salts  and  chemicals.  Labora- 
tory  outfits.  Radio  Chemical  Supply  Co.,  915 
Westcott  St.,  Syracuse,  N.  Y.  

Chemicals.  25  for  $1.75.  1  oz.  each.  Robert 
Edwards.  70  Jewell  St.,  Brooklyn,  N.  Y. 

Chemicals.  Dime  Packets.  Gleasman,  Morris 
St.,  Utica,  N.  Y. 

BMMMiniBMIIIIBIM^ 

For  the  Photographer. 

Do  you  take  pictures?  Write  for  free  sample 
of  our  big  magazine,  showing  how  to  make 
better  pictures  and  earn  money.  American  Pho- 
tography, 465  Pope   Building,  Boston,  Mass. 

 For  Men.  

Detectives  Earn  Big  Money.  Travel.  Great 
demand.  Experience  unnecessary.  We  train 
you.  Write  for  free  particulars.  American  De- 
tective System,  1968  Broadway.  N.  Y. 

Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results.  Intensely  interesting  booklet 
free.    Winslow  H.  Chase,  Washington,  D.  C. 

Shaving  Powder — Enough  for  five  razorless 
shaves,  25c.  Durso,  Dept.  41,  25  Mulberry,  New 
York  City.    

Dredge's  Necktie  Valet  removes  wrinkles 
(without  ironing)  from  neckties.  Sample  25c. 
Get  one  today.  Dredge,  190  Pilgrim  Avenue, 
Highland  Park,  Michigan. 

Send  us  your  dull  razor  blades.  We  re-edge 
them  good  as  new,  any  kind,  zyic  each.  Prompt 
service  and  satisfaction  guaranteed.  Dealers 
wanted.  Keenedge  Company,  Inc.,  184  Washing- 
ton St.,  Chicago,  111. 

For  Advertisers. 

Advertise — 24  words  in  100  syndicate  maga- 
zines, $1;  inch  display,  $4.  Lists  free.  Stanford 
Agency,  403  Shannon  Bldg.,  Pittsburgh,  Pa. 

Money?  Jacobus  Art  Ads.  make  small  space 
pay  big  dividends.  Price  $5.00.  Write  today. 
Jacobus  Service,  1073  Sanford  Ave.,  Irvington, 
New  Jersey. 

"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America:"  A  little  story  of  results,  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed 
to  you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested 
and  responsive  Americans  every  month — men 
who  know  what  they  want  and  who  have  the 
money  to  buy  it.  Write  for  particulars  and 
rates — today.  Douglas  Wakefield  Coutlee,  225 
West  39th  St.,  New  York.  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Books. 

ELECTRICAL  EXPERIMENTER 

Patents  For  Sale. 
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Patent  Attorneys. 

Buy    Books    for    Christmas.     Latest  popular 
fiction   at   unheard  of  low  price.   Send   for  our 
complete  list.    You'll  save  money.    David  Stern 
Company.     Value,    Service,    Satisfaction  Since 
1885.    1027-K  Madison  St.,  Chicago,  111. 

World-Romic   System.    Masterkey   to  all  lan- 
guages.   Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English     aviation     dictionary,    61c.  Languages, 
143  W.  47th  St.,  New  York. 

Dear  Reader.   If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.    I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Mesmerism,  Char- 
acter,   Reading,    Healing,,    Mysticism,  Success, 
Salesmanship,    Mechanics,    Entertainments,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa. 

Spiritism.   Is  it  a  delusion  ?    Get  the  truth  on 
this  subject.    Why  has  it  overspread  England? 
125    page    book    of    facts.    10c.   R.    C.  Polston, 
Bookman,  Omaha,,  111. 

Sell — Royalty   or  partner.    Newly  patented  In- 
sect  destroyer,   investigated.     1542   Gates  Ave., 
Brooklyn. 

Combination  Comb,  Cleaner  and  Case.  Noth- 
ing like  it  on  the  market.    Keeps  a  comb  abso- 
lutely clean.    Carl  Duede,  Stuart,  Iowa. 

Three-In-One  Hone,  patent  No.  1305602.    It  is 
exceptionally  handy  for  barbers  and  private  use 
also.     Regular    size    carborundum    hone.  Can 
sharpen  hair  clippers,  razors,  safety  razors  and 
cutting  shears  on  the  same  little  hone.  Greatest 
money-making  proposition  for  a  party  who  can 
handle  same.    Cost  50c,  sells  for  $1.75  a  piece. 
Will  sell  outright  or  royalty.     Louis  Hermann, 
1949  W.  Grand  Ave.,  Chicago,  III. 

For  Sale.   The   eight   different   United  States 
patents  on  Caven  electro-automatic  street  rail- 
way signal,  also  foreign  patents.  Exceptionally 
complete,    durable,   cheap    to   manufacture,  and 
covers  all  conditions  required  by  electric  rail- 
ways.   Address  A.  H.  Caven,  Youngwood,  Pa. 

For  Sale.    Wire  fastening  device,  U.  S.  patent 
No.    1,307,240;    Canadian   patent   pending.  Holds 
insulated  wires  securely   which  can  be  quickly 
removed  or  replaced.    Nothing  like  it  and  is  a 
necessity.    Manufacturers  and  individuals  inter- 
ested.   Address  Anthony  Christopher,  Baldwins- 
ville,  New  York. 

Patents    Procured — Trade    Marks    Registered — A 

comprehensive,  experienced,  prompt  service  for 
the  protection  ana  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for  dis- 
closing idea  free  on  request.  Richard  B.  Owen, 
130  Owen  Bldg.,  Washington,  D.  Co  or  2278-T 
Woolworth  Bldg.,  New  York. 

Millions  spent  annually  for  ideas!  Hundreds 
now  wanted.  Patent  yours  and  profit.  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  212  Patent  Dept.,  American  In- 
dustries,  Inc.,   Washington,   D.  C. 

Inventors,  send  sketch  of  model  of  your  inven- 
tion, for  opinion  concerning  patentable  nature, 
and  exact  cost  of  applying  for  patent.  Book, 
"How  to  Obtain  a  Patent,"  sent  free.  Gives  in- 
f  0  r  in  ution  on  ps.  t  e  n  t  procedure  cind  tells  whs.t 
every  inventor  should  know.  Established  twenty- 
five  years.  Chandlee  &  Chandlee,  414  Seventh 
St.,  N.  W.,  Washington,  D.  C. 

To   Get  Better   Pictures.    Read   the  Amateur 
Photographer's     Weekly;     illustrated;  weekly 
prize     competitions;     print     criticisms;  many 
unique   features;  $1.50  per  year;   three  months' 
trial   subscription.   25c.     Abel    Publishing  Com- 
pany, 401  Caxton  Bldg.,  Cleveland,  Ohio. 

Patent  Your  Own  Inventions.  Save  attorney's 
fees;  we  prepare  applications;  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Bldg.,  New 
York  City. 

Patents — Prompt,  personal,  efficient  service  by 
an  attorney-at-law,  skilled  in  all  branches  of 
patent  practice.  Over  12  years  actual  experience; 
full  information  upon  request.    B.  P.  Fishburne, 
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Important    Minerals.    Book    describing  them 
and   giving  tests.    Be  prepared  to  know  when 
you  find  them.    50  cents  or  two  thrift  stamps. 
Baker  Dist.  Co.,  Box  928,  Atlanta^  Ga. 

Personal. 

The  Salesman   Win$.    Thousands  of  positions 
open.    We  teach  traveling  salesmanship  by  mail 
and  guarantee  offer  of  position  or  refund  tuition. 
For  interesting  particulars,  address  Kansas  Vo- 
cational Bureau,  Miltonvale,  Kansas. 

Concordia    contains    essays,    formulas,  plans. 
Year's    subscription,   50   cents;    trial,   20  cents. 
Concordia  Magazine,  9  Water,  York,  Pennsyl- 
vania. 

Nature  Laws  every  married  and  engaged  per- 
son should  know,  50c.    Earn  extra  money.  Learn 
how  to  conduct  home  mail  order  business,  in- 
structions,   50c.     Central    Company,    601  Ninth 
Ave*  New  York. 

Accounting,  cost   systems,  $2.00  postpaid,  in- 
formation   free.    Industrial    Systems,  Brooklyn, 
New  York. 

Patents — Fees  in  installments.  Frank  T.  Ful- 
ler, ^formerly  Lieutenant  Engineers,  Washington, 

Write  to  famous  Hawaiian  beauties,  swimmers, 
etc.    Membership,  25c.    Hawaiian  Correspondence 
Club,  c/o  L.  de  Roo,  Box  306,  Honolulu,  Hawaii. 

llilll!ll!Ulll!lllll!l[!llllIII[l!!llll!!l[]l[lll!l!IIIIIlllllllllll!ll!ll!ll!II!ll[!l[]ll!U 

Postcards  and  Pictures. 
A  Dollar's  Worth  of  fun  for  20  cents.    12  fun- 
niest postcards  you  ever  saw.    A  hearty  laugh 
with  every  card.     Good  for  the  blues.  Charles 
Mack,  626  20th  St.,  Oakland,  Calif. 

Patents — Herbert  Jenner,  patent  attorney  and 
mechanical  expert,  622  F  St.,  Washington,  D.  C. 
I  report  if  patent  can  be  had  and  its  exact  cost. 
Send  for  circular. 

Inventions  Patented,  Trade-Marks  Registered, 
Labels,  Prints,  Publications  Copyrighted,  prompt 
service,  reasonable  fees,  plain  advice,  request 
detailed  information  before  placing  your  business. 
Jaynes  &  Jaynes,  802  Kellogg,  Washington,  D.  C. 

Books  on  Sex,  for  men  and  women.  Catalog 
free.   United  Sales  Co.,  Springfield,  111. 

"Star  Amateur  Electrician,"   12c.  pocket  size. 
Joel  Tillberg,  Proctor,  Vermont. 

Books  for  Men.    Also  "classy"  pictures.  Cata- 
log free.    United  Sales  Co.,  Springfield,  111. 

Hurry!    New  device  for  indexing.    Most  won- 
derful   results.    Will    sell    directly    to    men  of 
means.  Rev.  Emil  Meyer,  Route  1,  Baker,  Kans. 

"How    to   Read   Thoughts"— Mind   reading  at 
any    distance,   20c;    "How   to   Hypnotize" — Cure 
diseases.      Give    astounding    exhibitions,  $1.00; 
"Silent  Friend" — Key  to  rapid  and  honest  wealth, 
$1.00;    "How   to    Win,"    362   pages — Success  as- 
sured,   $2.00;    "Health    Culture" — Insures  vital 
strength,  25c;  5  Dozen  Money  Makers,  30c.  Cata- 
logue gratis.  Science  Institute,  E1336  Morse  Ave., 
Chicago,  111. 

Classy    Pictures— Do   you    like    real  "snappy" 
photographs?     Boys,  these  are  all  nifty  pocket 
size  pictures,  and  we  know  you  will  like  them. 
Just  the  kind  of  pictures  you  men  want  for  your 
private  collection.    Send  for  a  set  today;  you'll 
never  regret  it.    Prices,  $1  per  dozen;  set  of  30 
(all  different),  $2;  50  real  "Jive"  ones,  $3.  Two 
samples,   25c.     Sent   in   plain   package.  United 
Sales  Co.,  Springfield,  111. 

Rare  Real  Photos:     Bathing  beauties,  models, 
the  kind  you  want.    Sample  dime.    Write.  Ar- 
tiste, Auburn,  Ind. 

Real   Photos:    Handsome    girl   models.  Rare 
poses.  Samples  25c.    Garvey,  Dept.  S.,  20  Perkins 
Place,  Brockton,  Mass. 

Wonderful  Pictures  taken  from  life.     The  real 
thing.    Startling  poses.    Thrillers;  you  will  keep 
these   forever.     2   samples   25   cents,   12   for  $i. 
Chas.  Mack,  626  20th  St.,  Oakland,  Cal. 

Phonographs. 

"How  to  Establish  Your  Rights."  to  patent 
protection  is  a  bulletin  every  inventor  should 
read  before  disclosing  his  idea  to  others.  This 
bulletin,  form  "Evidence  of  Conception,"  and 
other  interesting  and  valuable  patent  informa- 
tion free.  Lancaster  and  Allwine,  242  Ouray 
Bldg.,  Washington,  D.  C.  Originators  of  the 
form  "Evidence  of  Conception." 

"Inventers'    Adviser"    sent    free    on  request. 

William  C.  Linton,  918  F  St.,  N.  W.,  Washington, 
D.  C,  363  University  St.,  Montreal,  Canada. 

Patents— Foremost  word  free.  Write  now. 
Metzger,  Washington,  D.  C. 

M.  F.  Miller,  Ouray  Bldg.,  Washington,  D.  C, 
Patent  Attorney,  Mechanical  and  Electrical  Ex- 
pert. Best  quality  of  work  and  results.  Moderate 
charges.    Advice  free. 

Experimental  Electricity  Course  in  20  Lessons. 
By  S.   Gernsback  and  H.  W.   Secor,  E.   E.  A 
Course  of  the  theory  and  practice  of  Electricity 
for  the  Experimenters.    Every  phase  of  experi- 
mental electricity  is  treated  comprehensively  in 
plain  English.     New  Experiments  are  described 
and  explained   and  nearly  every   application  of 
Electricity  in  modern  life  is  given.     160  pages, 
400  illustrations.    Flexible  cloth  cover  75c  post- 
paid.    Stiff  cloth  cover  $1.25  postpaid.  Experi- 
menter Publishing  Co.,  Book  Dept.,  233  Fulton 
St.,  New  York  City. 

John  M.  McLachlen,  Attorney  at  Law.  Pat- 
ents, trade  marks,  copyrights.  410  McLachlen 
Bldg.,  Washington,  D.  C. 

Build    Your  Phonograph.     "Perfection"  high- 
quality   spring  and  electric  motors,  tone  arms, 
reproducers.     Wonderful    results.     Big  saving. 
New   catalog   and   building   instructions  mailed 
for  ten  cents.    Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind. 

For  Inventors. 

"Sell  or  Finance  Inventions.  Read  Money- 
Talks  Magazine.  Send  for  free  sample  copy.  70-B 
Park  Place,  Newark,  New  Jersey. 

Build  your  own  phonographs  and  manufacture 
them  for  profit.     Drawing,  Instructions.  Parts 
Price  List,  Blue  Print,  etc.,  complete,  sent  free 
upon  request.    Write  today.    Associated  Phono- 
graph Co.,  Dept.  E  1,  Cincinnati. 

Make  Your  Own  Phonograph.   Particulars  free. 
DeSelo-PhonE,   P.   O.   Box  720,  Attica,  Indiana. 

Musical  Instruments. 

Violins.      Deep,    Mellow,    Soulful — on  credit. 
Easy  terms  for  wonderful  instrument.  Get  de- 
tails    today.     Gustav     Henning,    231    nth  St., 
Miami,  Florida. 

News  Correspondents. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.    Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 

Inventions  Wanted.  Cash  or  royalty  for  ideas. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo. 

Old  E.E.  Back  Numbers:  We  have  some  valuable 
old  E.  E.  back  numbers  on  hand  as  follows:  1915, 
Jan.,  March,  April,  May,  June,  July,  Aug.,  Sept., 
Oct..,   Nov.,   Dec,   price,   each  35c;    1916:  Jan., 
March,  May,  June,  Nov.,  Dec,  price,  each  35c; 
1917:  Jan.,  April,  May,  June,  Aug.,  Nov.,  Dec, 
price,  each  35c;  1918:  March,  May,  June,  July, 
Aug.,   Sept.,   Dec,   price,   each   35c;    1919:  Jan., 
Feb.,  March,  April,  May,  June,  July,  Aug.,  Sept., 
Oct.,  Nov.,  price,  each  20c.    We  can  fill  orders  at 
once  upon  receipt  of  your  remittance.     If  you 
have  not  these  numbers  already,   now  is  your 
chance   to  get  them  as   they  probably  will  be 
snapped   up   very   quickly.     Experimenter  Pub- 
lishing Co.,  233  Fulton  St.,  New  York  City. 

Song  Poems  Wanted. 

900  Mechanical  Movements,  also  illustrations 
explaining  50  Perpetual  Motions.  My  book, 
"Inventor's  Universal  Educator,"  fifth  edition, 
tells  how  to  procure  and  sell  patents.  Govern- 
ment and  other  costs.  Covers  the  matter  from 
A  to  Z.  160  pages  elegantly  bound.  Contains 
noted  decisions  of  U.  S.  Supreme  and  State 
Courts  on  patent  cases.  Mechanical  Movements 
greatly  assist  inventors,  suggest  new  ideas  that 
may  prove  of  great  aid  in  perfecting  inventions. 
Tells  how  to  select  an  attorney.  Has  valuable 
information  regarding  Patent  Sharks,  Selling 
Agents  and  Brokers.  Price  $2.  Postage  free 
everywhere.  Fred  G.  Dieterich,  603  Ouray  Bldg., 
Washington,  D.  C. 

Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,,  D.  C. 

You  Write  Words  for  a  Song — We  write  the 
music,  publish  and  secure  a  copyright.  Submit 
poems  on  any  subject.   The  Metropolitan  Studios, 
914  So.  Michigan  Ave.,  Room  113,  Chicago,  111. 

Song-writers'   Manual   and   Guide   Sent  Free! 
Contains  valuable  instructions  and  advice.  Sub- 
mit song-poems  for  examination.    We  will  fur- 
nish music,  copyright  and  facilitate  publication 
or  sale.    Knickerbocker  Studiosi,  319  Gaiety  Bldg., 
New  York. 

Novelties. 

Things  That  Are  Different.    Curiost,  art  photo- 
graphs,  relics    for  your   den.     Monthly  house 
organ    for    stamp.     Gulf    Curio   Co.,  Houston, 
Texas. 

Inventors!  Protect  yourselves.  Record  idea 
before  exposing  to  anyone,  including  attorneys. 
Paul  E.  Klein,  Cons.  Eng.  Reg.  Pat.  Att'y,  21 
Park  Row,  New  York. 

Tic  Pins — Coin   silver   fsce   3.nd   sterling  silver 
pin,  $1;  or  with  gold-plated  pin,  85c.  Excellent 
for  Christmas   and  birthday   gifts.     A  bargain. 
Charles  Roth,  577  Broadway,  Buffalo,  N.  Y. 

"Inventor's  Guide"  Free  on  request;  gives 
valuable  advice  and  information  for  all  invent- 
ors. Write  Frank  Ledermann,  Registered  Patent 
Attorney,   17  Park  Row,   New  York. 

Write  the  Words  for  a  Song,    We  write  music 
and   guarantee   publisher's   acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111. 

Write  the  Words  for  a  Song.  We  revise  poems, 
write  music  and   guarantee   to  secure  publica- 
tion.   Submit  poems  on  any  subject.  Broadway 
Studios,    197C    Fitzgerald    Bldg.,    New  York. 

Smokokraft  Ash  Tray,  new,  novel,  unique;  50c 
postpaid.     Vanco  Mfg.   Co.,  Dept.   57,  Chelsea, 
N.  Y. 

Inventors — We  do  Experimental,  Model,  Tool, 
Die  and  Jig  Work;  Light  Manufacturing.  Miller 
&  O'Brien  Mfg   Co.,  St.  Paul,  Minn. 

Baby's  Delight.    Florida   seashells;   50c,  three 
big  boxes  $1;  samples,  10c   ^Valker  ^Valker,  Elk- 
horn,  Wisconsin. 

Here,  Boys.     Make  a  toy  aeroplane;  see  our 
Nifty  ad.t  page  804. 

Inventors — Sell  your  ideas  or  patents  thru 
National  Institute  of  Inventors,  118  Fulton,  New 
York  City.  Membership  2,500.  We  help  you  se- 
cure, develop  and  finance  your  inventions.  An- 
nual dues,  $10. 

Office  Devices. 

"The  Thinkers."  Society  of  inventors,  official 
organ,  particulars,  patents;  dime.  Swap  Bulle- 
tin, the  National  Exchange  Medium,  established 
1915,  Detroit, 

(Continued  on  page  846) 

Blueprints. 

Addressographs,      Multigraphs,  Duplicators, 
Multicolors,   Folders,  Typewriters,  Dictaphones, 
Check  Writers,  Sealers.    Office  Device  Company, 
222-Y  North  Wabash,  Chicago. 

Electrical  Blueprints  of  various  kinds.    See  my 
ad   under    "Electrical"    this   issue.   Charles  L. 
Chittenden. 

You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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 Miscellaneous.  

Young  Naturalists:  A  collection  of  shells,  fos- 
sils, curios,  etc.,  containing  forty  fine  speci- 
mens from  all  over  the  world,  postpaid  for  $1.00. 
Roger  Mathes,  Batavia,  N,  Y.  

Wanted.  Small  gasoline  and  steam  engines, 
small  lathes,  drill  presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good  ma- 
terial.     Johnston,   West   End,   Pittsburgh,  Pa. 

Crude  Rubber.  Experiment  with  pure  uncora- 
pounded  India  Rubber.  Make  tire  patching  ce- 
ments, water  proof  cloth,,  porus  tire  filler,  rub- 
ber stamps,  etc.  Pure  para  (highest  grade  India 
rubber),  4  oz.,  50c;  8  oz.,  80c;  1  lb.,  $1.25;  5  lbs., 
$5.00  Shipped  postpaid.  Address  Bunsen  Supply 
House,  14  S.  Canal  St.,  Akron,  Ohio. 

Big  Mail  for  a  stamp.  C.  E.  Robinson,  Port- 
land.  Conn.  

The  Master  Key  is  the  best  and  most  con- 
venient for  household  use;  opens  20  different 
locks.  Sent  postpaid  on  receipt  of  10c;  or  com- 
plete set  of  three  for  25c.  Safety  Key  Holder 
free.     Sharpe  Novelty  Co.,  Paterson,  N.  J.  

Australian  Opals,  black  opals,  cut  stones, 
rough  specimens,  beautiful  colors.  Direct  from 
Australia.  Price  lists  free.  Norman  Seward, 
453  Bourke  St.,  Melbourne,  Australia.  

New  Discovery  Startles  World.  Anyone  can 
make  a  violin  talk.  (Yes);  we  mean  actually 
speak  words,  sing,  laugh,  etc.  Greatest  oppor- 
tunity for  anyone.  Particulars  free.  A.  H.  War- 
ren, Fairfield,  111. 

For  Sale.  High  grade  moving  picture  films  at 
one  cent  per  foot.  Any  length.  Write  for  lists. 
Elmer  Sanor,  Bradley,  111. 

■■■■■■■■■■■■■■nnimBnniianBBi 
Rubber  Stamps. 

Rubber  Stamps.  If  not  delivered  in  five  days 
return  to  your  name  and  address,  50c.  Stamp 
pads,  25c.  Special  offer  to  clubs.  Order  direct 
or  send  stamp  for  circular.  Albert  Porch,  7938 
Bennett  Ave..  Chicago. 
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 Printing.  

250  Bond  Letterheads  or  envelopes,  $1.25.  Both, 
$2.25  postpaid.  B.  F.  Ball  &  Co.,  Dept.  23  A, 
Buckland,  Conn.  

Quality  Printing  on  good  stock  note  heads, 
envelopes,  cards,  tags.  100  either,  65c;  250,  $1.10; 
500,  $1.65;  (,000,  $2.75,  postpaid.  Samples  free. 
E.  W.  Spafford  &  Co.,  Martville,  N.  Y.  

3,000  two-color  labels,  $1.00.  Erwin  J.  Wolf, 
Station  E,  Philadelphia. 
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Song  Writers. 

Song  Writers:  You  cannot  afford  to  miss 
our  proposition.  Reference,  any  bank  or  first- 
class  sheet  music  house.  Warner  C.  Williams 
&  Co.,  Dept.  L,  Indianapolis,  Ind. 
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Stamps  and  Coins. 

Stamps — 61  All  Different  Free.  Postage,  3c. 
Mention  paper.     Quaker  Stamp  Co.,  Toledo,  O. 

California  gold;  quarter  size,  27c;  half  dollar 
size,  53c.  Columbian  nickel  and  catalogue,  10c. 
Norman  Schtiltz,  King  City,  Mo.  

300  Different  Stamps,  50c.  Fred  Onken,  630  79th 
St.,  Brooklyn,  N.  Y.  

250  Different  Stamps  from  50  countries,  35c; 
South  America,  40  different,  25c.  O.  Chartier, 
Wallingford,  Conn. 

International  Packet.  100  varieties  from  all 
over  the  world.  Big  value,  only  10c.  Cobert 
Stamp  Co.,  39  State,  Rochester,  N.  Y.  

50  Stamps  for  10c,  John  Hammond,  700  Glad- 
stone  Ave.,  Roland  Park,  Md. 

Free — 63  different  stamps  to  approval  appli- 
cants. Postage  2c.  J.  Hull,  442  W.  124th  St., 
New  York  City. 

Have  you  seen  The  Stamp  Herald?.  Finest 
monthly  stamp  paper  published.  Subscription 
50c  a  year,  3  months  trial  for  10c.  Stamp  Herald 
Publishing   Co.,   Dept.    E,  Indianapolis,  Ind. 

100  Different  Stamps,  12c;  200,  27c.  Michaels, 
5600  Prairie,  Chicago.  

200  AH  Different  Stamps,  including  Bosnia, 
Bavaria,  China,  Guatemala!,  Bulgaria,  Bohemia, 
Poland,  Turkey,  etc.,  and  Dime  Stamp  Album, 
only  one  to  customer,  all  for  25c.  Our  approval 
sheets  contain  bargains  priced  at  ic  to  5c  net. 
150  different  U.  S.  postage  and  Civil  War  reve- 
nues for  only  75c.  Indiana  Stamp  Co.,  Dept.  E., 
Indianapolis,  Ind.  

Free — Duplicate  Book  board  cover,  5  new  en- 
tries 25  stamps  mounted,  36  U.  S.,  45  European, 
all  20c.  Approvals  for  reference.  Nutley  Stamp 
Exchange.  Nutley,  N.  J.  

"Best  One-Cent  Approvals  in  America."  F.  P. 
Hand,   1117   So.   60th   St.,   Philadelphia,  Pa. 

South  America.  Buy  direct.  1,000  fine  assorted 
Paraguay),'  Uruguay,  etc.,  for  $2  bill.  Exchange 
rare  stamps  with  collectors  and  dealers;  lots  or 
on  sheets.  C.  P.  Mego,  Necochea  193,  Lomas 
Dezamora,  Argentine  Republic. 
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Old  Coins  Wanted. 

We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  10c.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  no,  Le  Roy,  N.  Y. 


ELECTRICAL  EXPERIMENTER 


Electrical  Supplies  and  Appliances. 

Mansfield's  Automatic  water  and  oil  finder  a 
proved  success,  silver  medal  awarded.  Particu- 
lars from  Edwin  A.  Mansfield  &  Co.,  94  Victoria 
Road,  New  Brighton!,  England,  

Electrical  Blueprints.  A.  C  motor  connecting 
diagrams,  236,  contains  54  single,  42  two,  50 
three  phase  Star„  40  Delta,  12  Star-Delta,  Appen- 
dix, 38,  changes  of  voltage,  speed,  cycles,  phases, 
etc.  D.  C.  diagrams,  123,  voltage  changing^  etc. 
Transformer  diagrams,  120.  10  samples  A.  C.  25c. 
Particulars  free  Charles  Chittenden,  811  West 
Eighteenth,  Kansas  City,  Missouri. 

Battery  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio.  

Storage  Batteries.  Make  the  plates  yourself. 
We  will  tell  you  how.  Sample  plate  40c.  Wind- 
sor Specialty  Co.,  not  incorporated.  5419  Wind- 
sor  Ave.,  Chicago,  111.  

Inventors:  Models,  Dies,  Tools.  28  years' 
experience,  work  guaranteed,  lowest  price.  Man- 
ufacturing of  specialties  our  hobby.  Peerless 
Die  &  Tool  Co.,  121  Opera  PI.  D.  B.,  Cincinnati, 
Ohio.  

Lava  Insulation  is  not  molded  but  individually 
sawn,  lathe  turned,  milled,  drilled,  threaded.  No 
limitation  on  form,  only  on  size.  Kilned  at  two 
thousand  degrees.  Hard,  strong,  accurate,  fire, 
acid  proof.  Ask  for  book.  American  Lava  Insu- 
lator Company,  Chattanooga,  Tenn. 

"Welding  Plants  designed  for  all  purposes. 
Small  payment;  balance  six  months.  Every 
mechanic  or  shop  should  have  one.  Ask  for 
our  rental  plan.  R.  W.  Bermo  Company,  Omaha, 
U.  S.  A."  

Boys,  build  your  own  Electric  Motor.  Com- 
plete outfit  $1.75.  Blue  Prints  only  25c.  A.  F. 
Cassel,  52  W.  130th  St.,  New  York  City. 

Electrical   Workers   and   All   Others    who  arc 

interested  in  Electrical  work  in  the  reconstruc- 
tion that  is  taking  place.  To  send  us  their  name 
and  receive  descriptive  literature  of  our  Modern 
Blue  Print  Chart  Method  of  Electrical  Wiring. 
Souvenir  information  card  included.  Electrical 
Wiring  Diagram  Co.,  Box  C.  173,  Altoona,  Pa. 

Make  Your  Own  flashlight  batteries.  Complete 
outfit  $1.00.  Send  for  circular.  Eagleco,  Darien, 
Connecticut. 

Reversing  Switches  for  battery  circuits.  Three 
positions,  "Forward,"  "Off,"  "Reverse,"  50c.  Box 
107,  Dept.  C,  Sisseton,  S.  D. 

Boys — Here  is  the  simplest  and  cheapest  elec- 
tric telegraph  ever  devised.  With  the  "K"  Ap- 
plicator you  need  no  batteries.  Get  electricity 
free,  instantly  anywhere  at  any  time.  Send 
thirty  cents  (postal  money  order),  for  full  in- 
structions how  to  make  the  "K"  Applicator  and 
how  to  operate  an  electric  telegraph  without 
batteries.  Is  easier  to  make  and  requires  less 
material  than  you  would  use  in  making  a  kite. 
Gives  constant,  smooth,  even  current  day  and 
night,  never  runs  down  even  upon  closed  cir- 
cuit. Works  on  any  metallic  line,  even  barbed 
wire  fence  as  no  insulators  necessary.  The  "K" 
Applicator,  Missouri  Valley,  la.  

100  Induction  Motor  Winding  Diagrams  n,  2,  3 
Phase,  star,  delta,  2  to  12  poles  inclusive.  Post- 
paid $5.00.  E.  Glass,  2108  South  Broad  Street, 
Philadelphia.  Pa.  

Stanley  Steamers  exclusively,  get  list,  used 
boilers,  burners,  engines,  automatics,  gauges, 
piping!,  fittings,  accessories.  Inclose  Stamp. 
"Doc"  Paine,  Denver,  Colorado. 

Experimental  Electricity  Course  in  20  lessons, 
by  S.  Gernsback  and  H.  W.  Secor,  E.  E.  A  course 
of  the  theory  and  practice  of  electricity  for  the 
experimenters.  Every  phase  of  experimental 
electricity  is  treated  comprehensively  in  plain 
English.  New  experiments  are  described  and 
explained  and  nearly  every  application  of  elec- 
tricity in  modern  life  is  given.  160  pages — 400 
illustrations.  Flexible  cloth  cover,  75c  postpaid. 
Stiff  cloth  cover,  $1.25  postpaid.  Experimenter 
Publishing  Co.,  Book  Dept.,  233  Fulton  St.,  New 
York  City. 
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Formulas. 


500  Formulas.  Successful  money-making  sec- 
rets, discoveries.  Postpaid  25c.  Edgar  James, 
315   Douglass,  Indianapolis,  Indiana. 

500  Formulas,  including  Resilvering  Mirrors, 
Renewing  Dry  Batteries,  Mechanic  Soap,  Lumin- 
ous Paint,  25c.  Ideal  Book  Shop,  5501-EE  North 
Robey,  Chicago. 

500  Successful  money-making  formulas  and 
trade  secrets.  Postpaid,  25c.  Charles  Dynesb 
Winchester,  Indiana. 

370  Formulas,  10c.  Fitzgerald,  15  West  65th 
St.,  New  York.  

1,000,000  Formulas.  Processes.  Trade  secrets 
for  every  business.  1016  pages,  $2.  Ideal  Book 
Shop,   5501-EE  North  Robey,  Chicago. 
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For  the  Hair. 


I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  good  hair- 
growing  results.  Will  send  box,  postpaid,  with 
recipq.  10c.  John  Hart  Brittain,  150  E.  32nd  St., 
BA-300,  New  York. 
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 Wireless.  

Weston   Model   280   Millivoltmeter  00-75,  $9.00. 

Weston  Model  279  Voltmeter,  $4.00.  Receiving 
cabinet  with  two  condensers  and  audion,  $16.00. 
500-cycIe  14  K.  W.  generator  with  transformer, 
condenser  and  gap,  $25.00.  Two  French  audions 
and  two  pliotrons,  excellent  for  telephony,  $6.00 
each.  Marconi  keyi,  $3.00.  Baldwins  amplifying 
phones,  $13.00.  l/$  K.  W.  commercial  quenched 
gap,  $2.00.  Semi-quenched  rotary  gap,  $14.00. 
Spenser  microscope,  new,  $35.00.  Photos  fur- 
nished. E.  J.  McGinniss,  900  Franklin  Bank 
Bldg.,  Philadelphia.  

Experimenters — Send  us  your  name.  Industrial 
Company,  391  Fulton,  Brooklyn,  N.  Y. 

We  Buy,  Sell  and  Make  Wireless  Apparatus. 
Write  us  your  wants  and  we  will  satisfy  them. 
Send  three  cents  for  particulars.  Warwick,  2535 
Tenth   Ave.   South,  Minneapolis,  Minn.  

The  Audion.  Its  early  history  and  develop- 
ment, Electron  Theory  and  Trigger  Action,  com- 
piled by  a  Chief  Electrician  Radio  who  was  sta- 
tioned at  the  Naval  Radio  School  as  Instructor 
for  two  years,  written  by  an  old  amateur  for 
the  amateurs  in  words  that  they  can  understand. 
Also  blue  print  diagrams  for  hook  ups  for  re- 
ceiving damped  signals,  using  both  air  exhausted 
and  gas  bulbs.  Receiving  undamped  signals  and 
regenerative  circuits.  Two-step  amplifier,  using 
same  (A)  and  (B)  batteries  for  both  steps.  Wire- 
less telephony  with  power  bulb.  Working  blue 
prints  on  how  to  build  a  "One  to  One"  trans- 
former for  use  with  Audion  Amplifier.  All  for 
$2.00.  Address  T.  O.  McKenzie,  104  Warburton 
Ave.,  Yonkers,  N.  Y.  

Complete  Receiving  Sets,  $7.00  and  Up.  With 
1,000-ohm  receiver,  tested  mineral;  guaranteed. 
Bulletin  for  stamp.  Jenkins,  Room  2,  923  Purchase 
St.,  New  Bedford,  Mass.  

Bargains  To  vacate  our  place  we  must  sell 
500  5*4 -inch  spark  coils  with  vibrators  at  85c,  and 
1,000  without  vibrators  at  40c.  Send  money  or- 
ders, cash,  and  15c  postage  on  each  coil — no 
checks.     A.   Dubs,   1534  Pitkin  Ave.,  Brooklyn, 


Fifty  Telephone  Receivers,  "Bell"  type,  150- 
ohm,  double  pole,  40c  each,  postpaid.  Bartholo- 
mew,  349  W.  79th  St.,  Los  Angeles,  Calif.  

Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts,  send  2c  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 

Attention  Amateurs!  Learn  the  code  quickly 
by  new  method  in  from  one  to  two  hours.  Chart 
by  mail,  25c.  Acme  Chart  Co.,  618  Delafield  Ave., 
W.  N.  Brighton,  Staten  Island,  N.  Y.  

Loose  Couplers — 800-1500  meters,  $4-$20.  Order 
now.  Supply  limited.  N.  A.  Radio  Equip.  Co., 
510  Claremont  Pkwy.,  Bronx,  New  York. 

Quick — Something  you  really  need.  Instruc- 
tions with  drawings  for  winding  honeycomb  coils. 
Forms  cost  nothing.  Easy  to  wind.  Latest  and 
most  efficient.  Small  and  compact.  Amplifying. 
When  once  used,  you'll  throw  away  or  give  away 
all  other  coils.  Price  $1,  with  satisfaction  guar- 
anteed.   Chas.  E.  Williams,  Box  1001,  Atlanta.  Ga. 

How  to  Make  Wireless  Receiving  Apparatus. 
100  pages,  90  illustrations.  Only  strictly  modern 
radio  apparata  are  described  in  this  book  and  the 
illustrations  and  descriptions  are  so  clear  and 
simple  that  no  trouble  will  be  experienced  in 
making  the  instruments.  Paper  covered.  25c 
postpaid.  Experimenter  Publishing  Co.,  Book 
Dept.,  233  Fulton  St.,  New  York  City. 

How  to  Make  Wireless  Sending  Apparatus.  106 
pages,  88  illustrations.  Written  and  published 
entirely  for  the  wireless  enthusiast  who  wants 
to  make  his  own  radio  apparatus.  Contains  more 
information  on  "how  to  make  it"  than  any  other 
book  we  know  of.  Paper  bound,  25c  prepaid. 
Experimenter  Publishing  Co.,  Book  Dept.,  233 
Fulton  St.,  New  York  City. 

Wireless  Course  in  20  Lessons.  By  S.  Gern- 
back,  A.  Lescarboura  and  H.  W.  Secor,  E.  E. 
Tells  you  everything  you  want  to  know  about 
"Wireless" — a  theory,  practice  and  history  A 
clear,  concise  course  on  every  phase  of  this  sub- 
ject. 160  pages,  350  illustrations,  30  tables.  Flex- 
ible cloth  cover,  75c  postpaid.  Stiff  cloth  cover, 
$1.25  postpaid.  Experimenter  Publishing  Co* 
Book  Dept.,  233  Fulton  St.,  New  York  City. 
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 Wanted  to  Buy.  

Cash  for  Old  False  Teeth — We  pay  up  to  $35.00 
per  set  (broken  or  not).  Also  buy  discarded 
gold  jewelry,  gold  crowns,  bridges,  platinum, 
diamonds,  watches  and  silver.  Send  now.  Cash 
by  return  mail.  Package  held  5  to  10  days  for 
sender's  approval  of  our  offer.  U.  S.  Smelting 
Works,  Dept.  73,  Chicago,  111. 

Winter  Fishing. 

Julian's  Liquid  Fishing  Lure.     Whole  winter's 
supply.     One    dollar      George    Julian,  Albany 
Bldg.,  Boston.  Mass. 
iiMnMiiiiiiiiiMMuraiira^^ 

Motor  Engines  and  Dynamos. 

Small  Motors  and  Generators.  Cancelled  Gov- 
ernment Contracts.  A.  C.  motors,  $9.50  each 
and  up.  12  no-volt  generators,  $26.50  each, 
battery  charging  outfits,  $30  each  and  up.  New 
motors  54-^4  up  to  5  H.  P.  for  all  phases  and 
frequencies  of  current.  Write  for  late  bulletin. 
Bargains  in  motors  and  generators.  Address 
Motor  Sales  Dept.,  No.  12,  West  End,  Pittsburgh, 
Pa.  

Motors — 1/12  and  2  h.  p.  110  volts  d.  c.  Krug 
Realty  Co.,  Cincinnati,  Ohio. 
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/CAMELS  are  unique — a  real  ciga- 
rette  revelation  !    That's  due  to 
their  quality  and  to  the  unusual  and 
expert  blend  of  choice  Turkish  and 
choice  Domestic  tobaccos! 


Camels  are  sold  everywhere  in  scientifically? 
sealed  packages  of  20  cigarettes  ;  or  ten  pack~ 
ages  {200  cigarettes)  in  a  glassine~paper- cov- 
ered carton.  We  strongly  recommend  this 
carton  for  the  home  or  office  supply  or  when 
ytou  travel. 

R.  J.  Reynolds  Tobacco  Company 
Winston-Salem,  N.  C. 


YOUR  enthusiasm  for  Camel  Ciga- 
rettes will  steadily  increase  !  They 
will  not  tire  your  taste,  no  matter  how 
liberally  you  smoke !  And,  each  ciga- 
rette will  just  add  a  little  more  to  the 
joy  and  contentment  the  wonderfully 
refreshing  Camel  flavor  hands  you  so 
lavishly ! 

Once  you  know  Camels  you'll  prefer 
their  blend — and  what  it  gives  you — 
the  most  fascinatingly  mellow-mild- 
body  ever  realized  in  a  cigarette — to 
either  kind  of  tobacco  smoked  straight ! 

You'll  enjoy  Camels  freedom  from 
any  unpleasant  cigaretty  aftertaste  and 
from  any  unpleasant  cigaretty  odor  ! 

And,  the  longer  you  smoke  Camels 
the  more  you'll  appreciate  that  they  are 
made  to  meet  your  taste! 

Compare  Camels  with  any  cigarette 
in  the  world  at  any  price — and  forget 
coupons,  premiums  and  gifts  ! 


tlGARETTES 
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More  Than  25,000  Volts 

No  pain,  shock  lor  miis* 
cular  coniiacnon.  Entire 
!y  harmless  —  powetlully 
effective. 


There  is  no  "quackery"  or  uncertainty  about  Renulife  Violet  Ray. 
It  is  not  claimed  to  be  a  "Cure  All,"  but  it  has  proved  in  thousands 
of  cases  a  practical  health-producing,  revitalizing  agent — powerful  in 
restoring    normal    physical  conditions — yet    gentle,    soothing  and 
perfectly  safe.     You  can  treat  yourself.     Get  full  information  regarding 
uses  shown  on  coupon  below. 

Users  Get  Wonderful  Results     How  Renulife  Benefits 


(Voluntary  Testimonials') 

"The  Benulife  Violet  Bay  High  Frequency  Gen- 
erator is  superior  in  efficiency  because  of  its 
perfect  character  and  control  of  current,  compact- 
ness and  perfect  Insulation.  The  smallness  and 
lightness  of  Electrode  holder  is  also  a  great 
advantage."  "The  doctor  told  me  that  the  trouble 
was  hardening  of  the  arteries.  I  wish  I  had  got 
it  a  year  ago.  I  would  not  be  without  it  for  all 
the  money  in  the  world."  "I  cannot  recommend 
it  too  highly."  "I  have  been  using  mine  now 
for  a  week  for  Sciatica  and  I  am  highly  pleased 
with  results."  "I  think  it  is  one  of  the  best 
little  machines  that  was  ever  invented."  "I  have 
used  it  with  excellent  results  for  the  restoration 
of  hair  and  stiff  and  sore  rheumatic  finger  joints." 
"Am  well  pleased  with  the  Generator,  and  the 
kind  treatment  received  from  your  Company." 
"My  Generator  has  stopped  my  neuritis."  "Every 
house  should  have  a  Renulife  Violet  Bay  High 
Frequency  Generator,  for  the  treatment  of  Neu- 
ralgia, Neuritis,  Sore  Throat.  Kernels  in  Neck, 
Cramps,  Headache,  Stiff  Neck.  Muscular  Sore- 
ness, Bheumatism,  Paralysis — in  short,  pains  of 
all  kinds." — M.  D.  "I  have  been  much  relieved 
by  the  use  of  your  Violet  Ray  Generator."  "It 
is  fine  for  Insomnia."  "I  find  it  such  a  help  in 
nervousness."  "I  would  not  part  with  it  for  five 
times  the  price.  It  is  sure  a  little  wonder."  "I 
am  more  than  pleased  with  the  Generator;  the 
whole  family  are  using  it."  "A  neighbor  lady 
was  suffering  from  lumbago  and  could  not  move, 
and  my  wife  brought  over  the  Generator  and  in 
less  than  ten  minutes  the  lady  was  greatly  re- 
lieved." "Your  Cenerator  is  just  the  thing  for 
me.  That  tired  feeling  has  left  me,  and  I  feel 
like  myself  again."  "It  has  relieved  me  of  the 
nervousness  and  also  it  has  helped  me  a  great 
deal  in  using  it  for  the  treatment  of  rheumatism." 

book  FREE 


Science  has  demonstrated  a  strange  rela- 
tion between  electricity  and  life  cells.  This 
instrument  harnesses  a  tremendous  current 
of  electricity  and  applies  in  the  form  of 
Violet  Rays  so  that  the  body  welcomes  and 
responds  to  it  in  a  marvelous  manner — no 
pain — shock  or  the  slightest  harmful  effects. 
A  few  seconds  of  Renulife  Violet  Ray  gives 
more  benefit  than  hours  of  the  old  time  bat- 
tery methods — because  a  thousand  times  as 
much  voltage  is  made  use  of. 

The  irresistible,  revitalizing  powers  of 
Renulife  Violet  Ray  reach  every  nerve  cell, 
fibre  and  part  of  body.  Blood  is  en- 
riched and  purified  by  a  flood  of  oxygen, 
giving  added  vitality  and  strength.  Assimi- 
lation and  digestion  improved — functions 
retored  to  normal — extra  supply  of  fresh 
blood  quickly  brought  to  area  treated,  re- 
moving congestion  and  supplying  nourish- 
ment. While  relieving  pains  and  aches,  the 
manifest  results  of  disorders,  it  removes 
the  deep  seated  cause,  combines  the  benefits 
of  electricity,  vibration,  exercise,  stimula- 
tion and  oxidation. 

Get  Book  "Health  via  Violet  Ray" 

Learn  the  whole  marvelous  story  of  the 
Violet  Ray — this  method  that  works  with 
nature  to  restore  and  build  up.  Learn  how 
you,  at  home,  can  now  use  these  great  cura- 
tive forces  of  Violet  Ray — heretofore  only 
available  at  big  expense  from  physicians  or 
beauty  doctors.  Send  coupon  or  postal 
card  now  and  receive  free  book  describing 
uses,  quoting  low  prices  (within  the  reach 
of  all)  and  explaining  liberal  Trial  Plan. 

Renulife  Electric  Co.,  Inc. 

1212  Marquette  Bldg.,  Detroit,  Mich. 

CANADIAN  RENULIFE  ELECTRIC  CO..  Ltd.. 
1212  Netting  Bldg.,  Windsor,  Ont. 
Toronto  Office:  612  C.  P.  B.  Building. 
Live  Sale*  Representatives  J," 
write  for  proposition 


COUPON  FOR  BOOK 
and  Special  Information 

RENULIFE  ELECTRIC  CO.. 
1212  Marquette  Bldg.,  Detroit,  Mich. 

Please  send  without  obligation,  your  book  "Health."  explain- 
ing Violet  Ray  treatments  with  Benulife  Generators:  also  give 
lull  particulars  as  to  its  application  for  ailments  checked  below 
TREATS  SUCCESSFULLY 


Lowest 
Prices 
Efficient 
VIOLET 
RAYS 

3 

Models' 
for 
Home 
Use 


.  .Abscesses 
.  .Anemia 
.  .Asthma 
.  .Arteriosclerosis 
. .  Baldness 
. .  Blackheads 
. .  Brain  Fag 
.  .Catarrh 
..Colds 
..Chilblains 
■ .  Dandruff 
■ .  Deafness 
..Eczema 

.  Enlarged  Prostate 


.  Facial  Neuralgia 
.Falling  Hair 
.Goitre 
.Gout 
.  Hay  Fever 
.  Infantile  Paralysis 
.Insomnia 
.  Lameness 
Locomotor  Ataxia 
.  Lumbago 
.Nervous  Affections 
.  Neuralgia 
.  Neuritis 
.  .Paralysis 


.Piles 
.  .Pimples 
. .  Pyorrhea 
. .  Rheumatism 
. .  Sears 

.Sciatica 

.Skin  Diseases 

.Throat  Diseases 
.  .Sprains 
. .Toothache 
,  .Weak  Eyes 
.  .Wrinkles 
. .  Warts  and  Moles 


ij/ i.  ,ate   ••rara|ys's  « 

Write  your  name  and  address  In  margin  below  and  cut  out  » 
with  coupon  * 


Unequaled  for 
neuritis  and  rheu- 
matism 


Increases     energy  and 
vitality 


Treatment  for  nervous- 
ness    and  general 
debility 


Ozone    most  beneficial 
for  catarrh,  throat  and 
lungs.    Also  anemia 


Stops  falling;  hair  — 
promotes  hair  growth. 
Wonderful   beauty  aid 


Chicago  Office 
Room  410 
123  West  Madison 


Copyrignt,  1919.  B.  E.  Co. 
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The  price  goes  up 


Your  last  chance 
to  procure  a  com- 
plete electrical  ed- 
ucation at  as  low 
a  price  as  $16, 
payable  $2  per 
month. 


We  had   Intended  to  In- 
crease the  price  Nov.  29 
last,    but   the  New 
York  printers'  strike 
prevented  us  from 
getting  out  our 
announce- 
ments. 


The  price  of  the  CROFT  LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY must  go  up.  We  have  fought  against  this  increase  as  long 
as  we  could.  You  have,  however,  one  more  chance  to  purchase  at 
the  old  price. 

In  fairness  and  justness  to  the  readers  of  this  paper,  we  desire 
to  give  everyone  notice  of  the  change  in  price  before  it  goes  into  effect. 

Know  electricity  as  experts  know  it 

No  other  library  or  course  on  the  practical  side  of  electricity  adheres  so 
closely  to  actual  electrical  work  as  the  Croft  Library  of  Practical  Electricity. 
No  other  set  of  books  or  course  is  more  modern,  complete,  or  more  easily 
understood.  This  Library,  with  its  mine  of  working  details,  enables  you  to 
master  electricity  quickly,  and  to  know  it  as  experts  do. 

The  standard  in  America 

Terrell  Croft  has  had  twenty  years'  experience  in  electrical  practice.  He 
started  as  wireman's  helper.  Later  he  became  trouble  shooter,  then  draftsman, 
then  electrical  engineer  for  the  Westinghouse  Co.  His  twenty  years'  experience 
is  boiled  down  to  eight  flexibly-bound  pocket  books  which  are  now  accepted 
as  the  standard  in  America. 


Nothing  better  at  any  price 

No  matter  how  much  you  may  pay  for  electrical  literature, 
nor  how  much  you  spend  on  educating  yourself  in  the  finer 
points  of  practice,  you  cannot  get  more  reliable,  more  authori- 
tative, more  detailed  information  than  is  contained  in  the 
Croft  Library.  It  is  an  innovation  in  the  world  of  electricity, 
as  a  ten-minute  examination  will  prove. 

Ten  days'  free  trial 

NOT  ONE  CENT  IN  ADVANCE 

In  order  to  receive  advantage  of  the  old  price  on  these 
books,  just  fill  out  the  coupon  and  return  to  us.  Keep 
the  books  ten  days  and  examine  them  thoroughly,  putting 
their  usefulness  to  every  imaginable  test.  Then  if  they  are 
not  satisfactory,  return  at  our  expense. 

Should  they  come  fully  up  to  your  expectations,  send  us 
$2  per  month  for  eight  months. 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street  New  York 


Meet  Terrell  Croft 

Be  guided  in  your  study  of  electricity  by  an  experienced  electrical 
engineer  of  high  professional  standing,  a  man  who  gained  his 
knowledge  with  his  sleeves  rolled  up,  and  has  met  your  problems 
in  advance.  He  tells  in  plain,  understandable  language  how  to 
proceed  by  the  best  and  most  practical  methods  to  the  higher  position. 


8iexamination1^up6n 


McGraw-Hill  Book  Co.,  Inc., 

239  W.  39th  St.,  New  York. 

Gentlemen: — Please  send  me  the  Library  of  Practical  Electricity 
(shipping  charges  prepaid),  for  10  days'  free  examination.  If  satis- 
factory I  will  send  $2  in  ten  days  and  $2  per  month  until  $16  has 
been  paid.  If  not  wanted,  I  will  write  you  for  return  shipping 
instructions. 

Name   

Home  Address  

City  and  State  

Where  Employed  

Occupation   (Ex.  1-20) 
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EDITORIAL 


|N  November  26th  there  fell  into  Lake 
Michigan  a  meteor  of  unprecedented 
size.  Press  reports  which  have  since  been 
verified  thru  a  number  of  independent 
sources,  reveal  the  following  remarkable 
facts : 

Witnesses  aver  they  saw  the  great  ball  of  fire,  white 
and  orange  colored,  which  illuminated  the  whole  coun- 
try, pass  over  the  lake  south  of  Grand  Haven.  It  fell 
into  the  waters,  creating  a  fog  of  steam  clouds. 

Telegraph  operators  of  the  New  York  Central  lines 
reported  wire  trouble  as  far  north  as  Grand  Rapids, 
Mich. 

The  power  plant  of  the  Calumet  Electric  Light  Co., 
at  Kalamazoo  was  .put  out  of  commission,  and  another 
plant  near  Berrien  Springs  was  disabled. 

The  greater  majority  of  the  meteors  which  strike  the 
earth  are  rather  small,  probably  well  below  100  lbs.,  for 
the  individual  fragment.  Great  meteors  such  as  the 
Peary  Ahnigluto,  weighing  37l/>  tons,  are  exceedingly 
rare.  The  composition  of  most  of  the  known  aerolites 
is  iron  with  a  small  percentage  of  nickel.  While  the 
meteor  moves  thru  interstellar  space  at  the  terrific 
speed  of  from  18  to  36  miles  per  second,  its  tempera- 
ture is  that  of  free  space,  namely — 459°  Fahrenheit. 
The  instant  the  meteor  strikes  the  upper  regions  of 
the  atmosphere,  the  latter,  acting  like  a  cushion  towards 
the  meteor,  retards  its  flight.  That  means  that  an  im- 
mense amount  of  heat  is  immediately  generated,  because 
you  cannot  arrest  a  body  traveling  at  such  a  prodig- 
ious speed  without  generating  heat.  But  as  the  aerolite 
rushes  earthward,  the  atmosphere  becomes  denser  and 
denser,  and  the  friction  between  the  world  wanderer 
and  our  planet's  air  becomes  enormous.  That  means 
still  more  heat — sufficient  as  a  matter  of  fact  to  melt 
all  or  part  of  the  iron-nickel  mass. 

From  the  time  the  meteor  enters  into  our  atmosphere 
till  it  finally  strikes  the  earth,  only  a  few  seconds 


elapse.  The  entire  cooling  and  subsequent  heating 
process  ranging  from — 459°  to  over  2500°  Fahrenheit, 
probably  takes  place  in  less  than  3  seconds.  When 
a  really  big  meteor  comes  along  weighing  anywhere 
from  50  tons  upward,  it  can  be  readily  seen  that  the 
internal  stresses  must  be  enormous,  because  the  core 
may  be  at  a  temperature  of — 400°,  while  the  shell  may 
be  in  a  molten  state.  Such  a  titanic  difference  in  tem- 
peratures in  a  single  body  sets  up  ponderous  stresses, 
tending  to  rend  the  mass  apart,  which  as  a  matter  of 
fact  happens  almost  invariably. 

In  its  flight  earthward  several  other  things  probably 
occur  to  a  meteor,  but  as  to  these  we  are  still  ignorant. 
For  one  thing,  due  to  the  enormous  friction  set  up, 
the  writer  advances  the  thought,  that  the  meteor  prob- 
ably becomes  highly  electrified,  taking  on  a  charge  that 
runs  into  the  millions  of  volts.  Indeed  there  is  no  good 
reason  to  deny  a  strong  charge  even  before  the  meteor 
strikes  our  atmosphere.  Remember  a  meteor  is  com- 
posed of  iron-nickel,  a  very  excellent  magnetic  alloy. 
Such  a  body  without  a  shade  of  doubt  must  take  on  an 
electrical  charge  when  traversing  any  field  of  force,  par- 
ticularly as  it  travels  at  such  an  enormous  speed.  The 
old  experiment  of  an  unmagnetic  iron  rod  which  be- 
comes a  magnet  when  twirled  around  rapidly  by  means 
of  a  string,  is  a  case  in  point. 

Thus  when  the  big  meteor,  probably  as  large  or  larger 
than  a  big  mansion,  struck  Lake  Michigan  an  immense 
electrical  force  was  liberated — a  titanic  short-circuit 
it  was  in  fact !  The  bottom  of  the  lake  forming  the 
"ground"  or  return  circuit,  it  can  be  readily  seen  why 
the  electrical  disturbances  were  not  only  felt  for  miles 
around,  but  were  of  such  a  magnitude  as  to  even  burn 
out  the  big  fuses  of  the  electrical  power  plants. 

The  effect  may  be  compared  to  the  "return  shock" 
of  lightning  which  often  knocks  down  men  and  kills 
cattle,  altho  they  may  be  at  a  considerable  distance  from 
the  spot  where  the  lightning  hit.  GERNSBACK 
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THIS  ADVERTISEMENT 

Contains  a  Wonderful  Message  for 

Every  Reader  of  The  Electrical  Experimenter 


The  message  is  of  such  extra- 
ordinary and  transcendental  im- 
portance that  no  reader  of  this 
magazine  should  fail  to  answer 
it.  It  tells  of  the  discovery  of  a 
reign  of  law,  which  has  elimi- 
nated the  element  of  uncertainty 
and  caprice  from  the  lives  of 
men,  and  substituted  law,  reason 
and  certitude. 

Abundance  is  a  Universal  law. 
The  evidence  is  conclusive.  We 
see  it  on  every  hand.  Every- 
where, Nature  is  wasteful,  lavish, 
extravagant.  Profusion  is  mani- 
fested everywhere.  Nowhere  is 
economy  ob  served  in  any 
created  thing.  The  millions  and 
millions  of  trees  and  plants  and 
flowers  and  shrubs,  the  millions 
of  animals,  the  vast  scheme  of 
production  and  reproduction 
where  the  process  of  creation 
and  recreation  is  forever  going 
on,  all  indicate  the  lavishness 
with  which  Nature  has  made 
provision  for  man. 

That  there  is  an  abundance 
for  all  is  evident.  The  store- 
house of  Nature  is  inexhaustible. 
If  there  appears  to  be  lack  any- 
where, it  is  simply  an  indication 
that  the  channels  of  distribution 
are  as  yet  imperfect. 

Thought  is  the  fuel  which 
fires  the  imagination,  which 
lights  the  torch  of  inspiration, 
which  controls  the  distribution, 
which  turns  the  wheel  of  fortune, 
from  which  your  future  will 
emerge. 


Mind  is  the  Master  Key  which 
unlocks  the  Secret  Chamber  in 
which  the  treasure  is  stored,  and 
ideas  are  the  seeds  from  which 
abundance  develops.  Perception 
is  the  Magic  Lamp  which  lights 
the  way  to  opportunity,  always 
the  invisible  precedes  and  prede- 
termines the  nature  of  the  visible. 

The  Infinity  of  Wisdom  is  a 
knowledge  of  the  mechanism  by 
which  we  are  related  to  the  law 
of  abundance.  This  knowledge 
will  enable  us  to  consciously 
control  our  experiences  and  en- 
vironment, compel  opportunity 
and  master  fate,  but  we  shall 
soon  find  that  we  cannot  sow 
seed  of  one  kind  and  by  "Will" 
Power  make  it  bear  fruit  of  an- 
other. All  Natural  Laws  obey 
us  precisely  to  the  extent  that  we 
first  obey  them.  Power  is  there- 
fore contingent  upon  a  know- 
ledge of  the  nature  and  opera- 
tion of  these  laws. 

The  creative  Principle  is  in 
the  Universal,  and  any  attempt 
to  force  a  compliance  with  our 
wishes  by  the  power  of  the  in- 
dividual Will  is  doomed  to  fail- 
ure, because  it  antagonizes  the 
very  power  which  it  is  seeking 
to  use.  It  is  the  individual  in 
conflict  with  the  Universal,  the 
finite  attempting  to  coerce  the 
Infinite,  it  is  an  inverted  con- 
ception which  cannot  succeed. 

Water  manifests  on  three 
planes,  as  ice,  as  water  and  as 
steam.  It  is  the  same  compound, 


but  you  would  not  attempt  to 
drive  an  engine  with  ice.  Con- 
vert it  into  steam,  and  it  easily 
takes  up  the  load.  It  is  exactly 
the  same  with  Mental  Ice.  Con- 
vert it  into  energy  and  it  be- 
comes a  power  so  volatile,  so 
subtle,  so  powerful,  that  it  can 
readily  control  every  other 
power  in  existence. 

The  laws  governing  in  the 
mental  world  operate  with  scien- 
tific exactitude,  and  those  who 
have  become  familiar  with  them 
are  enabled  to  break  the  bonds 
of  environment,  control  elemen- 
tary forces,  and  utilize  the  po- 
tentialities of  Infinity. 

The  Master  Key  System  is 
the  only  clear,  concise,  compre- 
hensive, definite,  exhaustive,  dis- 
tinctive, original  and  scientific 
presentation  of  this  wonderful 
creative  power  ever  formulated 
by  anyone  at  any  time. 

A  copy  of  the  Master  Key 
will  be  sent  to  any  address  with- 
out cost  or  obligation  of  any 
kind. 

With  this  Master  Key  you 
will  be  enabled  to  ascertain  for 
yourself  the  underlying  cause  of 
every  condition  which  ever  has 
or  ever  will  confront  you,  and 
you  will  be  surprised  at  the  as- 
tonishing simplicity  with  which 
this  Wonder  Work,  this  Master- 
ful Idea,  this  Triumphant  Teach- 
ing is  expounded.  There  is  no 
charge  for  the  Master  Key,  it  is 
free! 


CHARLES  F.  HAANEL,      203  Howard  Bldg.      St.  Louis,  Mo. 

The  Master  Key  is  registered  in  the  United  States  Patent  Office,  and  the  Master  Key  System 
is  copyrighted  in  every  civilized  country  in  the  world  and  all  rights  are  reserved,  including  the  right 
of  translation  into  all  foreign  languages. 

Read  it  again.   YOU  OWE  IT  TO  YOURSELF.    Read  it  again! 
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Salaries  Up  to  $350  a  Month 

with  exceptional  opportunity  for  promo- 
tion to  Radio  Mechanics,  Electricians, 
Engineers,  and  Government  Inspectors.  No 
previous  experience  or  training  is  necessary. 
You  can  learn  Wireless  the  National  Radio 
Institute  way,  in  Ten  Weeks,  by  mail,  right 
in  your  own  home.  With  our  help  you  can 
quickly  qualify  for  First  Grade  Govern- 
ment License  and  a  good  position  paying 
you  approximately  $225  a  month  to  start. 
Many  of  our  students  secure  positions  be- 
fore completing  the  course,  because  it  is 
based  on  actual  practice  and  teaches  what 
is  needed  to  make  a  big  success  of  Wireless 
work. 

Get  Your  Instructions  from  the 
Nation's  Capital 

(Our    Course    is    Endorsed    by    the  United 
States  Government  Officials) 


LEARN  WIRELESS 
By  Mail-In  Ten  Weeks 

Calls  Coming  in  Steadily  for  National  Radio  Institute  Graduates 
from  All  Parts  of  the  Country.  Four  Concerns  Guarantee  to 
Take  All  Operators  We  Can  Furnish. 

Commercial  Radio  has  arrived  and  many  attractive  positions  are  now 
open  in  the  commercial  land  radio  service,  merchant  marine,  railroads, 
radio  supply  factories,  lake  and  ocean  steamship  lines,  telegraph  com- 
panies and  aerial  mail  service.  We  are  now  receiving  requests  for  more 
National  Radio  Institute  graduates  than  we  can  furnish. 


The  National  Radio  Institute,  established 
in  1914,  was  the  first  in  America  to  suc- 
cessfully teach  wireless  by  mail.  It  is 
headed  by  authorities  who  have  been  close- 
ly allied  with  government  training  of  stu- 
dents. The  work  is  under  the  direction  of 
J.  E.  Smith,  E.  E.,  formerly  director  of 
the  Radio  Department,  Howard  University, 
and  E.  R.  Haas,  formerly  of  the  Radio 
Division  of  Yale  University,  assisted  by  a 
competent  corps  of  trained  instructors  and 
lecturers. 

We  now  have  hundreds  of  students  through- 
out the  world.  Our  location  in  the  Nation's 
Capital,  together  with  the  standing  of  our 
officers  and  their  wide  acquaintance  among 
government  officials  connected  with  Wire- 
less activities,  places  us  in  position  to  give 
our  students  the  best  instructions  obtain- 
able and  to  be  of  the  utmost  help  in  as- 
sisting them  to  secure  good  paying  positions. 


Travel  If  You  Want  To 

If  you  want  to  travel  and  see  the  world, 
go  to  foreign  countries  and  increase  your 
knowledge  of  world  affairs,  wireless  offers 
you  the  chance  of  a  life  time.  However, 
you  are  not  obliged  to  travel,  but  may  se- 
cure a  permanent  position  at  one  of  the 
many  land  radio  offices,  railroads,  tele- 
graph or  steamship  companies,  if  preferred. 

Pay  As  You  Learn 

Our  plans  of  payment  places  a  wireless 
education  within  the  reach  of  anyone  who 
desires  to  learn. 

A  small  payment  down  on  our  convenient 
payment  plan  and  small  following  pay- 
ments enables  you  to  earn  the  cost  of  your 
tuition  while  actually  learning  to  be  a 
wireless  operator. 

FREE  Instruments  to  Every 
Student 

In  addition  to  five  text  books — one  hand  book 
— 46  special  Lessons  and  18  Personal  Examina- 
tions— we  send  you,  while  taking  our  course,  a 
Standard  Automatic  Transmitting  and  Receiv- 
ing Set  for  sending  and  receiving  messages. 
These  fine  instruments  are  sent  only  to  Nation- 
al Radio  Institute  Students. 

Free  Membership  in  N.  R.  I.  Relay 
League 

Upon  enrollment  every  student  in  the  Na- 
tional Radio  Institute  is  presented  with  a  hand- 
some blue  and  gold  pin,  signifying  his  official 
membership  in  the  N.  R.  I.  Relay  League,  with 
a  rapidly  growing  membership  throughout  the 
world. 

FREE  Course  in  Radio  Telephony 

In  addition  to  our  complete  course  in  radio 
telegraphy,  every  student  is  given  our  complete 
course  in  modern  radio  telephony.  This  course 
comprises  ten  special  lessons  and  ten  personal 
examinations.  These  combined  courses  enable 
our  students  to  fill  positions  requiring  thorough 
knowledge  of  both  radio  telegraphy  and.modern 


radio  telephony. 


Send  the  following  coupon  today  for  our 
FREE  book  containing  all  particulars  and 
special  offer  to  students  enrolling  now. 

NATIONAL  RADIO  INSTITUTE 

Dept.  152 — 14th  and  -U  Sts.  N.  W. 
Washington,  D.  C. 


r 


—  Mail  This  Coupon  Today         '  ~~ ~~ 

NATIONAL  RADIO  INSTITUTE 

Department  152,  14th  &  U  Sts.  N.  W., 
Washington,  D.  C. 

Send  me,  free  of  charge,  your  booklet,  "Wireless 
The  Opportunity  of  Today",  with  full  particulars 
regarding  your  famous  ten  weeks'  Home  Study 
Course  and  your  Special  FREE  INSTRUMENT 
OFFER. 


j  Name     

|  Address   

j     City   State. 
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Used  in  Government  Service 

"I  learned  Paragon  Shorthand 
from  tile  home-study  course  —  the 
lessons  alone — without  any  further 
aid  whatever.  At  the  end  of  a 
week  I  could  write  the  system 
nicely.  I  am  now  using  it  in  the 
Government  service.  Treasury  De- 
partment. Washington,  D.  C,  and 
am  getting  along  O.  K.  On  account 
of  my  efficiency  as  stenographer, 
my  salary  has  been  increased.  I 
owe  my  rapid  advancement  to  Para- 
gon Shorthand."— E.  C.  ALLEY, 
Boom  426,  Winder  Bldg.,  Wash- 
ington, D.  C. 

In  Court  Reporting 

"I  have  been  the  official  Court 
Reporter  for  the  Ninth  Judicial 
District  of  Louisiana  for  a  number 
of  years,  using  Paragon  Shorthand 
exclusively.  Some  years  ago  I 
learned  this  system  in  seven  les- 
sons. With  Paragon  Shorthand  I 
am  able  to  do  any  kind  of  work 
with  as  great  rapidity  as  the  oc- 
casion may  demand." — J.  MAR- 
TIAN HAMLEY,  Lake  Providence, 
La. 

In  Public  Schools 

"As  a  result  of  competitive  tests. 
Paragon  Shorthand  was  unani- 
mously adopted  as  the  exclusive 
system  for  the  Atlanta  High  Schools. 
Tlie  classes  we  have  already  grad- 
uated in  Paragon  are  by  far  the 
best  we  have  turned  out  during  my 
twelve  years'  connection  with  the 
schools."— W.  C.  LOWE,  Head  of 
the  Shorthand  Departments,  18 
Avery  Drive,  Atlanta,  Ga. 

Paragon  is  also  being  taught  in 
the  High  Schools  of  Alton,  111.; 
Lafayette,  Ind. ;  Johnstown,  Pa., 
and  elsewhere. 

In  Big  Corporations 

"I  am  getting  along  fine  with 
Paragon  Shorthand.  It  is  all  you 
claim  for  it.  It  is  easy  to  write, 
and  as  for  speed — there's  no  limit." 
—JOHN  WALLER,  JB.,  Standard 
Oil  Company,  Sugar  Creek,  Mo. 


YOU  know  how  often  you  have  wished  that 
you  could  write  shorthand.  You  realized 
what  it  meant  to  busy  executives  and  to 
business  beginners — in  efficiency,  advance- 
ment and  increased  earning  power. 

But  like  thousands  of  others  you  dreaded  the 
long,  weary  months  of  study,  the  memory  tax, 
the  mental  strain,  and  the  high  cost,  in  time  and 
money,  of  the  old  systems. 

Now  you  can  have  your  wish.  Because,  all 
that  you  dreaded  is  done  away  with  in  the  Para- 
gon Method  of  Shorthand.  The  entire  system 
consists  of 

The  Paragon  Alphabet; 
Twenty-six  simple  word-signs; 
Six  prefix  abbreviations; 
One  general  rule  for  contractions. 

THAT  IS  ALL.  The  simple  explanations  and 
exercises  are  divided  into  seven  lessons,  each  of 
which  you  can  grasp  in  one  evening.  Speed  will 
develop  pleasantly  as  you  make  daily  use  of  your 
quickly  acquired  knowledge. 

This  is  the  Paragon  System.  In  7  evenings 
you  should  easily  learn  it  all.  See  for  yourself 
how  perfectly  simple  it  is.  Stop  right  here  and 
study  the  specimen  lesson  at  the  right. 

Now  you  know  how  easy  it  will  be  for  you  to 
learn  Paragon  and  how  quickly  you  will  be 
equipped  with  the  great  modern  instrument  of 
Efficiency. 

Thousands  of  young,  ambitious  men  and  women 
who  have  failed  to  learn  the  old,  complicated 
forms  of  shorthand  have  learned  Paragon  with 
ease. 

They  have  since  become  court  stenographers,  re- 
porters, assistants  to  business  heads  and  in  many 
cases  executives  of  prominent  concerns  and  in- 
stitutions. Thousands  of  grateful  letters  now  in 
our  files  attest  these  facts.  Those  printed  at  the 
left  are  typical. 

Paragon  writers  are  all  over  the  world,  in  Eng- 
land, Continental  Europe,  Australia,  New  Zealand, 
Canada,  South  America,  Canal  Zone,  China, 
Philippine  Islands  and  wherever  English  is 
spoken. 

Paragon  is  used  in  the  offices  of  the  largest 
firms  and  corporations  in  the  world  such  as 
Standard  Oil  Company,  United  States  Steel  Corp- 
oration and  the  great  Railway  Systems. 

You  have  reached  the  point  where  you  must 
know  Shorthand  to  do  yourself  justice  and  com- 
pete with  others — as  a  busy  executive  or  as  a  be- 
ginner in  business. 

You  know  how  it  is.  Two  good  men  apply  for 
a  position — one  knows  shorthand  and  the  other 
does  not — the  shorthand  man  wins  every  time. 

Remember  how  many  of  the  biggest  men  in 
America  got  their  start  because  they  could  write 
shorthand— Frank  A.  Vanderlip,  George  B.  Cor- 


Try  This  Lesson  Now 

Take  the  ordinary  longhand  letter  Elim- 
inate everything  but  the  long  downstroke  and  there 
will  remain  /  This  is  the  Paragon  symbol  for 
D.    It  is  always  written  downward. 

From  the  longhand  letter  rub  out  every- 

thing except  the  upper  part  —  the  circle  —  and  youi 
will  have  the  Paragon  E.  o 

Write  this  circle  at  the  beginning  of  /  and' 
you  will  have  Ed.  / 

By  letting  the  circle  remain  open  it  will  be  a  hook, 
and  this  hook  stands  for  A.  Thus  /  will  be 
Ad.  Add  another  A  at  the  end,  thus  1/  and  you, 
will  have  a  girl's  name,  Ada. 

From  -^tr  eliminate  the  initial  and  final  strokes! 
and  O  will  remain,  which  is  the  Paragon  symbol 
forO. 

For  the  longhand  Tns  ,  which  is  made  of  1 
strokes,  you  use  this  one  horizontal  stroke  — 

Therefore,   o    would  be  Me. 

Now  continue  the  E  across  the  M,  so  as  to  add 
D  — thus  and  you  will  have  Med.    Now  add 

the  large  circle  for  O,  and  you  will  have 
(medo),  which  is  Meadow,  with  the  silent  A  and  W 
omitted. 


telyou,  William  Loeb,  Jr.,  Edward  Bok  and  other 
men  of  highest  achievement. 

Shorthand   Writers  Wanted 

Never  before  have  American  business  men  felt  so 
keenly  the  shortage  of  capable  shorthand  writers.  Big 
business  houses  are  looking  everywhere  for  shorthand 
writers  and  are  ready  to  pay  any  salary  within  reason  to 
get  the  service  they  must  have.  Salaries  are  steadily  ad- 
vancing— and  yet  the  demand  for  shorthand  writers  has 
not  been  supplied. 

Speed,  Simplicity  and  Accuracy 

are  demanded  of  the  shorthand  writer  by  present-day 
business.  With  Paragon  you  can  write  without  mental 
friction — no  complicated  rules  to  remember,  no  "lines"  to 
watch,  no  heavy  and  light  "shading",  only  26  simple 
word-signs,  no  tedious  memorizing,  no  confusing  of  mean- 
ings, through  the  old  elimination  of  vowels.  Paragon 
notes  never  get  "cold"  they  are  just  as  easy  to  read  after 
10  years  as  after  10  minutes. 

Our  records  show  that  in  addition  to  the  thousands  of 
young  men  and  women  who  need  shorthand  as  a  help  in 
their  business  careers,  other  thousands — business  men, 
professional  men,  students,  clergymen  and  literary  folk — 
would  like  to  know  Paragon  Shorthand  as  a  time  saving 
convenience.  Still  others — fathers  and  mothers — would 
like  to  give  their  sons  and  daughters  this  wonderful  ad- 
vantage in  order  that  they  may  be  able  to  be  self-support- 
ing any  time  it  may  be  necessary. 

Many  of  these  persons  who  have  not  a  direct  need  for 
shorthand  but  want  it  as  an  instrument  of  efficiency  and 
a  daily  time  saver  would  buy  the  complete  course  of 
Paragon  Shorthand  at  a  popular  selling  price. 

Send  No  Money- 
Just  fill  out  and  return  the  coupon  and  Paragon  Short- 
hand Course  will  be  immediately  mailed  to  you.  Try  one 
lesson  or  all  seven,  if  you  like.  Keep  the  Course  for  seven 
days — study  it  and  test  it  from  every  point  of  view — then 
decide  whether  or  not  it  is  worth  $5.00  to  you.  If  you 
don't  want  it  you  have  not  spent  one  cent  and  you  are 
absolutely  not  under  any  obligation  in  returning  it.  If 
you  decide  to  keep  it  send  us  only  $5,  and  you  will  have 
received,  for  this  small  amount,  the  identical  Course 
taught  by  Mr.  Alexander  Lichtentag  for  15  years  for  $25. 

Paragon  Shorthand  Institute 

G1101-311  Sixth  Avenue,  New  York  City 


IMPORTANT 

With  reasonable  application  you  will  have  learned  Para- 
gon at  the  end  of  a  week.  It  your  purpose  is  to  use  it  for 
making  your  own  memoranda,  you  can  then  begin  using 
it  at  once.  But,  if  your  object  be  to  prepare  for  a  short- 
hand position,  then,  at  the  end  of  a  week  you  will  start 
speed  practice  to  acquire  the  necessary  speed.  Numbers 
have  been  able  to  take  positions  in  a  month,  two  months 
or  three  months.  It  all  depends  on  the  time  per  day 
devoted  to  practice.  In  public  schools,  on  account  of 
many  additional  studies,  the  shorthand  course  is  made  to 
last  as  long  as  the  other  courses — one  or  two  years. 


PARAGON  SHORTHAND  INSTITUTE,  G-llOl  311  Sixth  Ave.,  New  York  City 


Send  the  complete  Paragon 
Shorthand  Course  postage 
prepaid.  If  not  entirely 
satisfied,  I  will  return  it 
within  7  days  after  its 
receipt.  If  I  decide  to 
keep  it  I  will  then  send 
you  $5.00  in  full  payment. 


Name. 


Business. 


Address. 
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FILL  IN  THIS  COUPON  FOR 
YOUR  COPY  OF 

Our  New  176  Page  Cyclopedia  No.  21 
IT  IS  WAITING  FOR  YOU 


STATE   

ELECTRO    IMPORTING  COMPANY, 
231  Fulton  St.,  New  York  City. 

I  enclose  herewith  6  cents  in  stamps  or 
coin  for  which  please  send  me  your  a 
latest  Cyclopedia  Catalog  No.  21  con- 
taining  176  pages,  263  illustrations 
and  diagrams,  including  Treatise 
on  Wireless  Telegraphy,  and 

IreeTfrli^ bourse  ST  #     Full  size  fac-simile  of  our  catalog  just  as  it  looks  when  you  get  It 
e.  e.  i-2o  #  1-2  INCH  THICK  WEIGHT  ALMOST  1-2  POUND 

263  Illustrations 
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Catalog, 

1 

The  ElGcii*o  Ixnporlixid  Co. 

231  FULTON  STREET  NEW  YORK 

"EVERYTHING  FOR  THE  EXPERIMENTER" 


A  Few  Interest- 
ing Things  from 
Catalog  No.  21 

Treatise  on  Wireless  Te- 
legraphy by  H.  Gerns- 
back,  Editor  Electrical 
Experimenter  and  Ra- 
dio Amateur  News— 
13  big  pages,  3  illus- 
trations. 

The  Wireless  Law  of 
1912— all  about  it, 
what  you  can  do  and 
what  you  can't. 

How  to  receive  and  send 
Badio  messages. 

How  far  you  can  send 
messages. ' 

Table  of  wave  lengths, 
of  principal  TJ.  S.  A 
foreign  Radio  high  pow- 
er stations. 

How  to  receive  time  sig- 
nals by  Badio. 

How  to  construct  an 
amateur  aerial. 

How  to  use  Hie  test 
buzzer. 

How  to  join  the  "Radio 
League  of  America" 
FREE,  including  appli- 
cation blank. 

How  telephone  receivers 
are  wound  and  built, 
tested  and  magnetized, 
3  pages,  2  illustrations. 

Experiments  with  a  pony 
telephone  receiver,  with 
6  illustrations. 

Wireless  Codes :  Morse, 
Continental,  Navy. 

Experiments  with  spark 
coils,  3  pages. 

How  to'  photograph  elec- 
trical discharges 
(sparks). 

All  about  storage  bat- 
teries, how  to  test 
them,  recharging,  etc. 

T  e  s  1  a  experiments,  2 
pages. 

How  to  make  Selenium 
Cells  (illustrated). 

FRFF  with  this  won- 
i  ixi^l.  derful  cyclope- 
dia— 20  coupons  for  our 
160  page  Wireless 
Course  in  20  lessons. 
3  5  0  Illustrations.  3  0 
tables.  Catalog  explains 
how  you  can  get  this 
Course  absolutely  free. 


IN  this  cyclopedia  you  will  find  116  pages 
all  about  radio.  One  of  the  greatest 
catalogs  of  its  kind  in  print. 
You  will  find  in  it  dozens  of  wireless  in- 
struments of  the  famous  E.  I.  Co.  make. 
Remember  always  that  this  company  was 
the  FIRST  to  make  and  sell  wireless  instru- 
ments, the  first  wireless  outfit  having  been 
placed  upon  the  market  by  them  in  1904. 
The  E.  I.  Co.  knows  how,  because  it  has  the 
experience.  Others  imitate  but  cannot  equal 


E.  I.  Co.  for  quality  and  workmanship. 

Other  things  you  will  find  listed  in  this 
catalog:  Electrolytic  Interrupters,  Bull- 
dog Spark  Coils,  Chemical  Outfits,  Omni- 
graphs,  Code  Practice  Sets,  Telegraph  In- 
struments, Primary  Batteries,  Storage  Bat- 
teries, Solenoids,  Hydrometers,  Volt  and 
Ammeters,  Batterymeters,  Electrolytic  Rec- 
tifiers, Rheostats,  Tesla  Coils,  Nickel  Plat- 
ing Outfits,  Lighting  Plants,  Dynamos  and 
Motors,  Microphones,  Detectiphones,  Loud 


THE 
LIUEST 
CATALOG 
IN  AMERICA" 

Talkers,  High  Frequency  Apparatus  and 
supplies,  Heating  Pads,  Electro-magnets, 
X-ray  tubes,  Telephones,  Magnetos,  Low 
Tension  Transformers,  Books,  etc.,  etc. 
IN  A  WORD  THE  MOST  COMPLETE 
CATALOG  IN  PRINT 
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231  FULTON  STREET  NEW  VORK.N.V. 
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How  One  Evening's  Study- 
Led  to  a  $30,000  Job 

A  Simple  Method  of  Mind  Training  That  Any  One 
Can   Follow  With   Results  from  the   First  Day 

By  a  Man  Who  Made  Formerly  No  More  Than  a  Decent  Living 


I HOPE  you  don't  think  I'm  conceited  or 
egotistical  in  trying  to  tell  others  how  I 
suddenly  changed  from  a  comparative 
failure  to  what  my  friends  term  a  phe- 
nomenal success. 

In  reality  I  do  not  take  the  credit  to  my- 
self at  all.  It  was  all  so  simple  that  I  believe 
any  man  can  accomplish  practically  the  same 
thing  if  he  learns  the  secret,  which  he  can  do 
in  a  single  evening.  In  fact,  I  know  others 
who  have  done  much  better  than  I  by  fol- 
lowing the  same  method. 

It  all  came  about  in  a  rather  odd  manner. 
I  had  been  worrying  along  in  about  the  same 
way  as  the  average  man,  thinking  that  I  was 
doing  my  bit  for  the  family  by  providing 
them  with  three  square  meals  a  day,  when  an 
old  chum  of  mine,  Frank  Powers,  whom  I 
had  always  thought  was  about  the  same  kind 
of  a  chap  as  I,  suddenly  blossomed  out  with 
every  evidence  of  great  prosperity. 

He  moved  into  a  fine  new  house,  bought  a 
good  car  and  began  living  in  the  style  of  a 
man  of  ample  means.  Naturally  the  first 
thing  I  did  when  I  noticed  these  things — for 
he  had  said  nothing  to  me  about  his  sudden 
good  fortune — was  to  congratulate  him  and 
ask  him  what  had  brought  the  evident  change 
in  his  finances. 

"Bill,"  he  said,  "it's  all  come  so  quickly  I 
can  hardly  account  for  it  myself.  But  the 
thing  that  has  made  such  difference  in  my 
life  lately  began  with  an  article  I  read  a  short 
time  ago  about  training  the  mind. 

"It  compared  the  average  person's  mind  to 
a  leaky  pail,  losing  its  contents  as  it  went 
along,  which  if  carried  any  distance  would 
arrive  at  its  destination  practically  empty. 

"And  it  showed  that  instead  of  making  the 
pail  leak-proof  most  of  us  kept  filling  it  up 
and  then  losing  all  we  put  into  it  before  we 
ever  reached  the 
place  where  the 
contents  would  be 
of  real  use. 

"The  leak  in  the 
pail,  the  writer  dem- 
onstrated, was  for- 
getfulness.  He  show- 
ed that  when  mem- 
ory fails,  experience, 
the  thing  we  all 
value  most  highly, 
is  worthless.  He 
proved  to  me  that 
a  man  is  only  as 
good  as  his  memory, 
and  whatever  prog- 
ress a  man  accom- 
plishes can  be  laid 
directly  to  his  pow- 
ers of  retaining  in 
his  mind  the  right 
things  —  the  things 
that  are  going  to  be 
useful  to  him  as  he 
goes  along. 

"Farther  on  in 
the  article  I  read 
that  the  power  of 
the  mind  is  only 
the  sum  total  of 
what  we  remember 


— that  is,  if  we  read  a  book  and  remember 
nothing  that  was  in  it,  we  have  not  added 
one  particle  to  our  experience;  if  we  make  a 
mistake  and  forget  about  it,  we  are  apt  to 
make  the  same  mistake  again,  so  our  experi- 
ence did  not  help  us.  And  so  on,  in  everything 
we  do.  Our  judgment  is  absolutely  dependent 
on  our  experience,  and  our  experience  is  only 
as  great  as  our  power  to  remember. 

"Well,  I  was  convinced.  My  mind  was  a 
'leaky  pail'.  I  had  never  been  able  to  re- 
member a  man's  name  thirty  seconds  after  I'd 
been  introduced  to  him,  and  as  you  know,  I 
was  always  forgetting  things  that  ought  to  be 
done.  I  had  recognized  it  as  a  fault,  but  never 
thought  of  it  as  a  definite  barrier  to  business 
success.  I  started  in  at  once  to  make  my 
memory  efficient,  taking  up  a  memory  training 
course  which  claimed  to  improve  a  man's 
memory  in  one  evening.  What  you  call  my 
good  fortune  to-day  I  attribute  solely  to  my 
exchanging  a  'leaky  pail'  for  a  mind  that  re- 
tains the  things  I  want  to  remember." 

4t     +     afe     $  1t 

Powers'  story  set  me  thinking.  What  kind 
of  a  memory  did  I  have?  It  was  much  the 
same  as  that  of  other  people  I  supposed.  I 
had  never  worried  about  my  memory  one  way 
or  another,  but  it  had  always  seemed  to  me 
that  I  remembered  important  things  pretty 
well.  Certainly  it  never  occurred  to  me  that 
it  was  possible  or  even  desirable  to  improve 
it,  as  I  assumed  that  a  good  memory  was  a 
sort  of  natural  gift.  Like  most  of  us,  when 
I  wanted  to  remember  something  particularly 
I  wrote  it  down  on  a  memorandum  pad  or  in 
a  pocket  notebook.  Even  then  I  would  some- 
times forget  to  look  at  my  reminder.  I  had 
been  embarrassed — as  who  has  not  been? — by 
being  obliged  to  ask  some  man  whom  I  had 
previously  met  what  his  name  was,  after  vain- 
ly groping  through  my  mind  for  it,  so  as  to 
be  able  to  introduce  him  to  others.  And  I 
had  had  my  name  requested  apologetically  for 
the  same  purpose,  so  that  I  knew  I  was  no 
different  than  most  men  in  that  way. 

I  began  to  observe  myself  more  closely  in 
my  daily  work.  The  frequency  with  which  I 
had  to  refer  to  records  or  business  papers  con- 
cerning things  that  at  some  previous  time  had 
come  under  my  particular  notice  amazed  me. 
The  men  around  me  who  were  doing  about 
the  same  work  as  myself  were  no  different 
than  I  in  this  regard.  And  this  thought  gave 
new  significance  to  the  fact  that  I  had  been 
performing  practically  the  same  subordinate 
duties  at  exactly  the  same  salary  for  some 
three  years.  I  couldn't  dodge  the  fact  that 
my  mind,  as  well  as  most  other  people's,  lit- 
erally limped  along  on  crutches,  because  it 
could  not  retains  names,  faces,  facts,  and  fig- 
ures. Could  I  expect  to  progress  if  even  a 
small  proportion  of  the  important  things  I 
learned  from  day  to  day  slipped  away  from 
me?  The  only  value  of  most  of  my  hard-won 
experience  was  being  canceled — obliterated — 
by  my  constantly  forgetting  things  that  my 
experience  had  taught  me. 

The  whole  thing-  hit  me  pretty  hard.  I  began  to 
think  about  the  subject  from  all  angles  as  it  af- 
fected our  business.  I  realized  that  probably  hun- 
dreds of  sales  had  been  lost  because  the  salesman 
forgot  some  selling  point  that  would  have  closed 
the  order.  Many  of  our  men  whom  I  had  heard 
try  to  present  a  new  idea  or  plan  had  failed  to  put 
over  their  message  or  to  make  a  good  impression 


because  they  had  been  unable  to  remember  just 
what  they  wanted  to  say.  Many  decisions  involv- 
ing thousands  of  dollars  had  been  made  unwisely 
because  the  man  responsible  didn't  remember  all 
the  facts  bearing  on  the  situation  and  thus  used 
poor  judgment.  I  know  now  that  there  isn't  a 
day  but  what  the  average  business  man  forgets  to 
do  from  one  to  a  dozen  things  that  would  have  in- 
creased his  profits.  There  are  no  greater  words  in 
the  English  language  descriptive  of  business  in- 
efficiency than  the  two  little  words  "I  forgot." 

I  had  reached  my  decision.  On  the  recommenda- 
tion of  Powers,  I  got  in  touch  at  once  with  the 
Independent  Corporation,  which  shortly  before  had 
published  the  David  M.  Roth  Method  of  Memory 
Training.  And  then  came  the  surprise  of  my  life. 
In  the  very  first  lesson  of  the  course  I  found  the 
key  to  a  good  memory.  Within  thirty  minutes 
after  I  had  opened  the  book  the  secret  that  I  had 
been  in  need  of  all  my  life  was  mine.  Mr.  Roth 
has  boiled  down  the  principles  perfecting  the 
memory  so  that  the  method  can  almost  be  grasped 
at  a  glance.  And  the  farther  you  follow  the 
method  the  more  accurate  and  reliable  your  mem- 
ory becomes.  Within  an  hour  I  found  that  I  could 
easily  memorize  a  list  of  100  words  and  call  them 
off  backward  and  forward  without  a  mistake.  I 
was  thunderstruck  with  the  ease  of  it  all.  Instead 
of  study  the  whole  thing  seemed  like  a  fascinating 
game.  I  discovered  that  the  art  of  remembering 
had  been  reduced  by  Mr.  Roth  to  the  simplest 
method  imaginable — it  required  almost  nothing  but 
to  read  the  lessons!  Every  one  of  those  seven 
simple  lessons  gave  me  new  powers  of  memory,  and 
I  enjoyed  the  course  so  much  that  I  look  back  on 
it  now  as  a  distinct  pleasure. 

The  rest  of  my  story  is  not  an  unusual  one 
among  American  business  men  who  have  realized 
the  value  of  a  reliable  trained  memory.  My  in- 
come today  is  close  to  $30,000.  It  will  reach  that 
figure  at  the  beginning  of  our  next  fiscal  year. 
And  two  years  ago  I  scarcely  made  what  I  now 
think  of  as  a  decent  living. 

In  my  progress  I  have  found  my  improved  mem- 
ory to  be  priceless.  Every  experience,  every  busi- 
ness decision,  every  important  name  and  face  is 
easily  and  definitely  recorded  in  my  mind,  and  each 
remembered  experience  was  of  immense  value  in 
my  rapid  strides  from  one  post  to  another.  Of 
course  I  can  never  be  thankful  enough  that  I 
mended  that  "leaky  pail"  and  discovered  the 
enormous  possibilities  of  a  really  good  memory. 

SEND  NO  MONEY 

Mr.  Roth's  fee  for  personal  instruction  to  classes 
limited  to  fifty  members  is  $1,000.  But  in  order  to 
secure  nation-wide  distribution  for  the  Roth  Mem- 
ory Course  in  a  single  season  the  publishers  have 
put  the  price  at  only  five  dollars,  a  lower  figure 
than  any  course  of  its  kind  has  ever  been  sold 
before,  and  it  contains  the  very  same  material  in 
permanent  form  as  is  given  in  the  personal  $1,000 
course. 

So  confident  is  the  Independent  Corporation,  the 
publishers  of  the  Roth  Memory  Course,  that  once 
you  have  an  opportunity  to  see  in  your  own  home 
how  easy  it  is  to  double,  yes  triple  the  powers  of 
your  memory,  and  how  easily  you  can  acquire  the 
secret  of  a  good  memory  in  one  evening,  that  they 
are  willing  to  send  the  Course  on  free  examination. 

Don't  send  any  money.  Merely  mail  the  coupon 
or  write  a  letter  and  the  complete  course  will  be 
sent,  all  charges  prepaid,  at  once.  If  you  are  not 
entirely  satisfied  send  it  back  any  time  within  five 
days  after  you  receive  it  and  you  will  owe  nothing. 

On  the  other  hand,  if  you  are  as  pleased  as  are 
the  thousands  of  other  men  and  women  who  have 
used  the  course,  send  only  $5  in  full  payment.  You 
take  no  risk  and  you  have  everything  to  gain,  so 
mail  the  coupon  now  before  this  remarkable  offer 
is  withdrawn. 

FREE  EXAMINATION  COUPON  « 


Independent  Corporation 

Publishers  of  The  Independent  Weekly 

Dept.  Rl  101    119  West  40th;St.,  New  York 

Please  send  me  the  Roth  Memory  Course  of 
seven  lessons.  I  will  either  remail  the  Course  to 
you  within  five  days  after  its  receipt  or  send  you 
$5  in  full  payment  of  the  Course. 

Name   

Address   
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David  M.  Roth 

When  Mr.  Both,  first  de- 
termined to  exchange  his 
leaky  mind  for  one  that 
would  retain  anything  he 
wanted  it  to,  it  was  be- 
cause he  found  his  mem- 
ory to  he  probably  poorer 
than  that  of  any  man  he 
knew.  He  could  not  re- 
member a  man's  name 
20  seconds.  He  forgot  so 
many  things  that  he  was 
convinced  he  could  never 
succeed  until  he  learned 
to  remember.  Today  there 
are  over  ten  thousand 
people  in  the  United 
States  whom  Mr.  Roth 
has  met  at  different  times 
— most  of  them  only  once 
— whom  he  can  instantly 
name  on  sight. 

Mr.  Roth  can  and  has 
hundreds  of  times  at  din- 
ners and  lectures  asked 
fifty  or  sixty  men  he  has 
never  met  to  tell  him  their 
names.  businesses  and 
telephone  numbers  and 
then  after  turning  his 
back  while  they  changed 
seats,  has  picked  each  one 
out  by  name,  told  him 
his  telephone  number 
and  business  connection. 
These  are  only  a  few  of 
the  scores  of  equally  "im- 
possible" things  that  Mr. 
Roth  can  do.  and  yet  a 
few  years  ago  he  couldn't 
remember  a  man's  name 
twenty  seconds.  Why  go 
around  with  a  mind  like  a 
leaky  pail  when,  as  Mr. 
Roth  says,  "what  I  have 
done  any  one  can  do." 
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e  Rule  That  Makes 
Selling  Easy 


How  I  Learned  It  in  A  Few  Hours 
and  Became  a  Super- Salesman 


YOUNG  fellows  who  take  to 
office  work  are  not  usually  of 
the  type  who  are  interested  in 
salesmanship.  I  was  no  different 
from  the  rest ;  my  natural  bent,  my 
future,  semed  to  be  on  the  "inside." 

As  jobs  go  I  had  a  fair  one.  I 
had  the  good  fortune  to  be  thrown 
in  contact  with  two  unusually  high- 
grade  business  men.  From  them  I 
had  the  chance  to  learn  an  interest- 


ing business  and  the  opportunity  to 
pile  up  to  my  credit  a  daily  record 
of  work  well  done. 

As  I  look  back  now  I  can  see  that 
my  viewpoint  was  that  of  the  loyal 
subordinate  who  works  faithfully, 
but  without  a  fixed  purpose.  Like 
many  other  young  men,  I  had  plenty 
of  hope,  which  I  mistook  for  ambi- 
tion. 

Purchasing  was  a  vital  factor  of 


our  business  and  I  had  much  to  do 
with  the  routine  end  of  this  work. 
I  naturally  became  interested  in  the 
kind  of  men  who  could  or  could  not 
sell  to  our  firm.  The  daily  contests 
between  buyer  and  seller  were  ab- 
sorbingly interesting  to  me. 

One  question  which  perplexed 
me,  and  to  which  I  could  not  find 
an  answer,  was,  "What  made  a  first- 
class  salesman?    Why  were  some 
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salesmen  inefficient  ?  Could  /  be  a 
salesman  of  any  kind — good,  fair  or 
poor?"  I  often  wondered.  But  that 
was  as  far  as  I  got.  The  possibility 
of  actually  becoming  a  super--sales- 
man  no  more  struck  me  than  the 
possibility  of  my  becoming  a  beau- 
tiful butterfly. 

That  is,  until  the  night  of  what  I 
call  The  Great  Revelation,  when — 
But  I  am  getting  ahead  of  my  story. 

My  employers  were  not  easy  peo- 
ple to  sell.  Besides  being  accom- 
plished buyers  they  were  human 
beings  with  likes  and  dislikes,  preju- 
dices and  whims.  Mr.  Pond  was 
rather  overbearing  and  could  be  very 
tyrannical.  Mr.  Booth  was  our 
scholar — quiet  and  cold,  oversensi- 
tive and  refined.  Anything  crude  or 
noisy  grated  upon  him. 

I  soon  found  that  all  the  salesmen 
who  called  upon  us  could  be  classi- 
fied into  three  types:  First,  and  in 
the  large  majority,  were  the  incom- 
petents. They  generally  went  away 
empty-handed.  Occasionally,  out  of 
pity,  Mr.  Pond  would  give  one  of 
them  a  little  order.  But  all  men  of 
this  type  ever  got  from  Mr.  Booth 
was  a  quick  application  of  high-bred 
freezing  process.  He  had  nothing 
but  contempt  for  inefficiency. 

The  second  class  consisted  of  the 
medium-grade  salesmen.  These 
men  were  turned  down,  however, 
oftener  than  they  got  orders.  And 
I  noticed  this — that  those  who  could 
sell  to  Mr.  Pond  were  often  unable 
to  get  anywhere  with  Mr.  Booth.  It 
was  the  other  way  around,  too. 

Out  of  all  the  salesmen  who  ever 
called  upon  us  there  were  only 
about  five  who  nearly  always  made  a 
sale.  They  seldom  went  away 
empty-handed.  Nor  did  they  talk 
much  nor  work  at  all  hard  to  make 
a  sale.  They  made  up  the  third 
class — the  Master  Salesmen. 

How  did  they  do  it?  I  did  not 
know  then.  But  now  I  know  that 
consciously  or  unconsciously  they 
used  The  One  Great  Rule  of  Suc- 
cessful Selling.  Even  though  these 
five  men  expressed  themselves  dif- 
ferently and  were  entirely  different 
types  of  men,  they  all  used  The  One 
Great  Rule.  And  the  men  who 
failed  to  sell  to  m  did  not  use  this 
rule. 

But  let  me  tell  you  how  I  found 
this  out.  One  day  I  ran  across  some- 
thing in  print  on  salesmanship.  I 
had  never  taken  printed  matter  on 
salesmanship  at  all  seriously,  but  for 
some  reason  or  other  this  gripped 
my  attention. 

Then  came  the  interest  that  no 
novel  can  give.    With  the  swiftness 


of  lightning  I  was  well  nigh  para- 
lyzed with  Revelation  I  possessed 
the  one,  the  all-embracing,  Rule  that 
would  make  me,  bashful  clerk  that  I 
was,  a  super-salesman. 

Though  I  may  have  a  thousand 
future  lives  to  live,  I  believe  that  I 


Who  Is 
Arthur  Newcomb? 

After  his  graduation  from  college 
Mr.  Arthur  Newcomb  took  up  news- 
paper work,  and  in  the  ten  years  from 
1896  to  1906  was  reporter,  city  ed- 
itor, news  editor,  managing  editor, 
special  correspondent,  advertising  man- 
ager, manager,  and  advertising  coun- 
sellor for  various  newspapers  and  pe- 
riodicals. 

In  1909,  he  edited  the  course  in 
"The  Science  of  Business  Building" 
of  which  fifty  thousand  copies  were 
sold  in  the  eight  years  following. 

In  1912-13,  Mr.  Newcomb  edited 
"The  Science  of  Personal  Efficiency." 

In  1914,  in  collaboration  with  Dr. 
K.  M.  H.  Blackford,  he  wrote  "The 
Job,  The  Man,  The  Boss,"  which  not 
only  had  a  phenomenal  sale,  but  set 
in  motion  the  great  employment  move- 
ment which  has  since  been  adopted  by 
the  United  States  Chamber  of  Com- 
merce and  the  United  States  Gov- 
ernment. 

In  1913-14,  he  edited  "Character  An- 
alysis by  the  Observational  Method," 
by  Dr.  K.  M.  H.  Blackford  and,  in 
1915,  collaborated  in  writing  "Ana- 
lyzing Character,"  both  of  which  works 
have  had  a  very  wide  sale. 

In  1918,  Mr.  Newcomb  edited,  for 
Dr.  Blackford,  the  short  course, 
"Reading  Character  at  Sight,"  now 
being  studied  by  tens  of  thousands. 

In  his  Course,  "Super-Salesman- 
ship," Mr.  Newcomb  has  broken  away 
from  all  the  old  traditional  theories 
of  salesmanship  and  persuasion — 
which  made  such  a  wide  appeal  and  had 
so  much  good  effect  because  they  were 
partly  true — and  has  based  his  work 
upon  human  nature  as  it  is  and  upon 
the  world's  greatest  commanders, 
leaders,  and  salesmen.  Mr.  Newcomb 
has  been  a  salesman  and  salesmana- 
ger.  He  has  employed  and  trained 
hundreds  of  salesmen  and  knows  ex- 
actly the  problem  salesmen  must  solve 
and  how  to  solve  them.  In  all  his 
experience  Mr.  Newcomb  has  found 
but  one  great  rule  for  selling  goods 
of  any  description. 


can  never  forget  those  wonderful 
moments  when  I  first  read  of  The 
One  Great  Rule  of  Successful  Sell- 
ing and  Its  Hundred  Devices.  It 
was  mighty  knowledge  to  have  and 
use. 

To  make  my  story  short,  I  "sold'' 
my  firm  on  the  idea  of  sending  me 


on  the  road.  Right  from  the  start 
I  sold  goods  in  substantial  quanti- 
ties. In  nine  short  weeks  my  sales 
topped  the  list  of  our  entire  selling 
force.  You  can  well  imagine  my 
joy.  I  had  actually  out-distanced 
"Old  Timers"  and  had  become  the 
firm's  Super-Salesman. 

But  for  what  I  have  done  I  claim 
no  special  ability.  I  had  only  a 
grade-school  education,  and  never 
was  considered  anything  out  of  the 
ordinary  intellectually.  I  say  this 
frankly,  as  I  have  no  desire  to  pin 
roses  on  myself. 

The  point  I  want  to  make  is  this : 
If  I,  with  these  handicaps,  could  so 
quickly  become  a  top-notch  sales- 
man, it  is  only  reasonable  to  suppose 
that  others  can,  too.  The  thing  that 
so  quickly  made  me  a  Master  Sales- 
man was  a  knowledge  of  The  One 
Great  Rule  in  Selling  and  Its  Hun- 
dred Devices,  told  by  Arthur  New- 
comb in  his  astounding  7-Lesson 
Course  in  Super-Salesmanship. 

Every  word  of  this  great  course 
is  written  out  of  practical  achieve- 
ment in  selling.  That  is  why  it 
stands  out  from  the  legion  of  books 
and  courses  on  selling. 

No  preaching,  no  teaching,  no 
theorizing,  no  tricks,  no  stunts.  But 
the  one  hundred  clean-cut,  easily- 
understood  devices  that  will  speedily 
get  you  under,  over,  around  and 
through  the  obstacles  to  triumphant 
selling  achievement. 


You  need  not  take  anyone  else's 
word  for  what  the  One  Great  Rule 
of  Selling  will  do  for  you.  You  can 
be  the  judge  yourself.  Send  no 
money.  Mail  the  coupon.  This  will 
bring  the  complete  Course  to  you  on 
five  days'  approval.  Examine  it 
thoroughly;  test  it  out  in  actual  ex- 
perience. Then  if  you  feel  that  you 
can  get  along  without  it,  send  it  back 
and  you  will  owe  nothing.  But  if 
you  want  to  make  it  yours,  as  you 
surely  will,  remit  only  seven  dollars 
in  full  payment. 

As  this  special  free-trial  offer 
may  be  withdrawn  at  any  time,  it  is 
suggested  that  you  take  prompt 
action  and  mail  the  coupon  now. 

INDEPENDENT  CORPORATION 

Dept.  S  1101 

119  West  40th  Street,      New  York  City 


INDEPENDENT  CORPORATION, 

Dept.  S-1101,  119  West  40th  Street,  New  York 

City. 

Please  send  me  Arthur  Newcomb' s  Course  in 
Super-Salesmanship  on  5  days'  Approval.  If 
pleased  with  it  I  will  send  you  $7  in  full  pay- 
ment for  it — otherwise  I  will  return  the  Course. 

Name  

Address   ,  

Elec.  Exp.  1-20 
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Millions 


of  magazine  subscriptions  expire  this  month!   With  the 
tremendous  advance  of  paper  prices  and  labor  it  is 
certain  that  nearly  all  magazines  will  advance  their 
subscription  prices  at  least  from  25%  to  50%. 
BY  ORDERING  NOW  YOU  WILL  SAVE  BIG  MONEY. 

In  announcing  these  wonderful  prices  it  is  with  the  absolute, 
knowledge  that  our  readers  are  offered  the  lowest  prices  for 
standard  Magazines  that  it  is  possible  to  obtain  anywhere. 
Only  by  special  arrangement  with  the  publishers  are 
these  prices  possible,  but  to  take  advantage  of  them, 
you  must  act  quickly.    Don't  delay,  do  it  now.   This  of- 
fer is  so  good  that  of  necessity  it  must  be  limited  in  time. 
Just  think  of  buying  standard  IVJagazines  at  reduced  prices 
in  these  times  of  high  prices — just  think  what  you  can  save 
on  your  reading  matter  for  a  whole  year.  Just  glance  over 
our  wonderful  prices,  and  see  how  we  enable  one  dollar  to 
bring  you  two  dollars'  worth,  and  then  make  up  your  list.  When 
sending  your  order,  don't  forget  to  state  where  magazines  are  to 
be  sent.  But  be  sure  you  do  it  now.  To-morrow  means  you  may  forget  and  lose  this  wonderful  opportunity. 
U.  S.  A.  only,  Canadian  and  Foreign  subscriptions  require  additional  postage. 

Our 

Price 

$4.50 


The 
Publishers 
Will  Mail  the 
Magazine 
Direct  From 
Their  Own 
Office  to  You, 


All  prices  quoted  are  for  subscribers  in 
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Asia    Magazine   3.00  4.25 

Boy's  Life   2.00  3.75 
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For  computing  together  Magazines  listed  separately,  add  Class  Numbers 
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learn  Electricity 

the  New  Way 

IT'S  no  longer  necessary  to  go  to  school  or  serve  an  ap-  This  is  the  1920  edition — new  from  cover  to  cover — chuck 
prenticeship  to  learn  electricity.  With  this  new  library  full  of  the  latest  methods  and  most  recent  discoveries  in 
of  APPLIED  PRACTICAL  ELECTRICITY  you  learn  this  fascinating  field.  Everything  is  written  in  plain,  good 
right  at  home —  in  your  spare  time  without  interfering  old  U.  S.  language  by  27  of  the  greatest  experts  in  the  busi- 
with  your  present  work.  ness.  The  eight  volumes  with  3800  pages  make  up  a  corn- 
Any  big  job  that  you  want  in  the  electrical  field  is  yours  plete  course  in  electrical  engineering.  It's  a  home  study 
if  you  will  train  yourself  to  fill  it  It  only  takes  an  hour  course  for  the  beginner  and  a  handy  reference  guide  for 
or  two  a  day  with  these  books.  the  expert  combined. 

Dial  Pay  for  J^0p0*ying  Good  Jobs  If  y°«  ■»  What  the  §[e™?ntsif 

I  rained  Men  $5000.00  a    Are  y^aitin&  somebranch    Books  I  each  liTcTricai 

year  are  waiting  for  men  who  can  of  electricity  you  will  never  have  to  look  Measurements — Electric  Wiring — Un- 
qualify as  Electrical  Engineers — Sub-  for  a  job.  The  job  and  the  big  pay  will  derwriter's  1  Electrical  Requirements  — 
station  Operators — Troublemen —  be  looking  for  you.  You  can't  dodge  a  Theory,  Calculation,  Design  and  Con- 
Switchboard  Operators — DynamoTend-  good  job  if  you  have  the  "know  how"  struction  of  Direct  Current  Generators 
ers — Electricians.  Electricity  is  the  under  your  hat.  Let  these  27  great  en-  and  Motors — Types  of  Generators  and 
greatest  force  in  the  world  and  it  is  gineers  help  you  to  the  best  kind  of  job  Motors— Management  of  Electrical  Ma- 
growing  bigger  and  bigger  every  day.  with  their  books.  chinery — Electric  Lighting — Alternating 
More  and  more  men  are  needed  all  gend  the  coupon  below  and  get  them  Current  Machinery — Power  Transmis- 
the  time.  Why  don't  you  get  into  for  FREE  examination.  See  our  free  sion— Electric  Railways— Self-Propelled 
this  big  paying  field  now?                       0ffer  below.  RailwayCars— TracklessTrolley— Power 

Stations — Switchboards  and  Switching — 

■L.  .        VLflLjy  —   m)  -■  W  ^      atf§  *         .  m\  Storage  Batteries— Applied  Electro-chemistry— 

TRA      WAFlfl     S      QPfl  afnCf  Electric  Elevators— Electric  Welding  and  Heat- 
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ELECTRICAL  EXPERIMENTER 


"/  was  astonished  at  my  new  power  over  men  and  women.    People  actually  went  out  of  their  way  to 
do  things  for  me,  they  seemed  EAGER  TO  PLEASE  ME. 

The  Secret  of  Making 
People  Like  c\6vl 


"Getting  people  to  like  you  is  the  quick  road  to 
success — it's  more  important  than  ability," 
says  this  man.  It  surely  did  wonders  for  him. 
How  he  does  it — a  simple  method  which  any- 
one can  use  instantly. 


ALL  the  office  was  talking  about  it, 
and  we  were  wondering  which  one 
of  us  would  be  the  lucky  man. 
There  was  an  important  job  to  be  filled 
— as  Assistant-to-the-President.  Accord- 
ing to  the  general  run  of  salaries  in  the 
office,  this  one  would  easily  pay  from 
$7,000  to  $10,000  a  year. 

The  main  requisite,  as  we  understood 
it,  was  striking  personality  and  the  abil- 
ity to  meet  even  the  biggest  men  in  their 
offices,  their  clubs,  and  their  homes  on  a 
basis  of  absolute  equality.  This  the  firm 
considered  of  even  more  importance  than 
knowledge  of  the  business. 

You  know  just  what  happens  when 
news  of  this  sort  gets  around  an  office. 
The  boys  got  to  picking  the  man  among 
themselves.  They  had  the  choice  all 
narrowed  down  to  two  men — Harrison 
and  myself.  That  was  the  way  I  felt 
about  it,  too.  Harrison  was  big  enough 
for  the  job,  and  could  undoubtedly  make 
a  success  of  it.  But,  personally,  I  felt 
that  I  had  the  edge  on  him  in  lots  of 


ways.  And  I  was  sure  that  the  firm 
knew  it,  too. 

Never  shall  I  forget  my  thrill  of 
pleasure  when  the  president's  secretary 
came  into  my  office  with  a  cheery  smile, 
looked  at  me  meaningly,  handed  me  a 
bulletin  and  said,  "Mr.  Frazer,  here  is 
the  news  about  the  new  Assistant-to-the- 
President."  There  seemed  to  be  a  new 
note  of  added  respect  in  her  attitude 
toward  me.  I  smiled  my  appreciation 
as  she  left  my  desk. 

At  last  I  had  come  into  my  own! 
Never  did  the  sun  shine  so  brightly  as 
on  that  morning,  and  never  did  it  seem 
so  good  to  be  alive!  These  were  my 
thoughts  as  I  gazed  out  of  the  window, 
seeing  not  the  hurrying  throngs,  but 
vivid  pictures  of  my  new  position  flash- 
ing before  me.  And  then  for  a  further 
joyous  thrill  I  read  the  bulletin.  It 
said,  "Effective  January  1,  Mr.  Henry 
J.  Peters,  of  our  Cleveland  office,  will 
assume  the  duties  of  Assistant-to-the- 
President  at  the  home  office." 

Peters!  Peters — surely  it  could  not  be 


Peters!  Why,  this  fellow  Peters  was 
only  a  branch-office  salesman. 
Personality!  Why,  he  was  only  five 
feet  four  inches  high,  and  had  no  more 
personality  than  a  mouse.  Stack  him 
up  against  a  big  man  and  he'd  look 
and  act  like  an  office  boy.  I  knew 
Peters  well  and  there  was  nothing  to 
him,  nothing  at  all. 

January  the  first  came  and  Peters 
assumed  his  new  duties.  All  the  boys 
were  openly  hostile  to  him.  Naturally, 
I  felt  very  keenly  about  it,  and  did  not 
exactly  go  out  of  my  way  to  make  things 
pleasant  for  him — not  exactly! 

But  our  open  opposition  didn't  seem 
to  bother  Peters.  He  went  right  on  with 
his  work  and  began  to  make  good.  Soon 
I  noticed  that,  despite  my  feelings 
against  him,  I  was  secretly  beginning  to 
admire  him.  He  was  winning  over  the 
other  boys,  too.  It  was  not  long  before 
we  all  buried  our  little  hatchets  and 
palled  up  with  Peters. 

The  funny  thing  about  it  was  the  big 
hit  he  made  with  the  people  we  did 
business  with.  I  never  saw  anything 
like  it.  They  would  come  in  and  write 
in  and  telephone  in  to  the  firm  and  praise 
Peters  to  the  skies.  They  insisted  on 
doing  business  with  him,  and  gave  him 
orders  of  a  size  that  made  up  dizzy  to 
look  at.  And  offers  of  positions! — why, 
Peters    had    almost    as    many  fancy- 
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figure  positions  offered  to  him  as  a  dic- 
tionary has  words. 

What  I  could  not  get  into  my  mind 
was  how  a  little,  unassuming,  ordinary- 
to-look-at-chap  like  Peters  could  make 
such  an  impression  with  everyone — es- 
pecially with  influential  men.  He  seemed 
to  have  an  uncanny  influence  over  peo- 
ple. The  masterly  Peters  of  today  was 
an  altogether  different  man  from  the 
commonplace  Peters  I  had  first  met 
years  ago.  I  could  not  figure  it  out,  nor 
could  the  other  boys. 

One  day  at  luncheon  I  came  right 
out  and  asked  Peters  how  he  did  it.  I 
half  expected  him  to  evade.  But  he 
didn't.  He  let  me  in  on  the  secret.  He 
said  he  was  not  afraid  to  do  it  as  there 
was  always  plenty  of  room  at  the 
top. 

What  Peters  told 
me  acted  on  my  mind 
in  exactly  the  same 
way  as  when  you 
stand  on  a  hill 
and  look  through 
binocular  glasses 
at  objects  in  the 
far  distance. 
Many  things  I 
could  not  see  be- 
fore suddenly 
leaped  into  my 
mind  with  start- 
ling clearness.  A  new  sense  of  power 
surged  through  me.  And  I  felt  the  urge 
to  put  it  into  action. 

Within  a  month  I  was  getting  re- 
markable results.  I  had  suddenly  be- 
come popular.  Business  men  of  impor- 
tance who  had  formerly  given  me  only 
a  passing  nod  of  acquaintance,  suddenly 
showed  a  desire  for  my  friendship.  I 
was  invited  into  the  most  select  social 
circles.  People — even  strangers — actu- 
ally went  out  of  their  way  to  do  things 
for  me.  At  first  I  was  astounded  at  my 
new  power  over  men  and  women.  Not 
only  could  I  get  them  to  do  what  I 
wanted  them  to  do  but  they  actually 
anticipated  my  wishes  and  seemed  eager 
to  please  me.  But  let  me  tell  you  some 
of  my  experiences. 

One  of  our  biggest  customers  had  a 
grievance  against  the  firm.  He  held  off 
payment  of  a  big  bill  and  switched  to 
one  of  our  competitors.  I  was  sent  to 
see  him.  He  met  me  liked  a  cornered 
tiger.  A  few  words  and  I  calmed  him. 
Inside  of  fifteen  minutes  he  was  shower- 
ing me  with  apologies.  He  gave  me  a 
check  in  full  payment,  another  big  or- 
der, and  promised  to  continue  giving 
us  all  his  business. 

For  certain  reasons  it  became  neces- 
sary for  the  firm  to  obtain  a  signed  let- 
ter from  a  prominent  public  man.  Three 
of  our  men  had  tried,  and  failed.  Then 
I  was  given  the  job.  I  felt  I  had  been 
made  the  "goat."  But  I  got  the  signed 
letter,  and  with  it  an  inside  tip  which 
enabled  us  to  land  a  prize  order  about 
which  our  competitors  are  still  guessing 
and  wondering. 


"  People  would  come  in  and 
write  in  and  telephone  in  and 
praise  Peters  to  the  skies  .  .  . 
he  was  showered  with  offers 
of    fancy    figure  positions/' 


Then  trouble  sprang  up  at  one  of  our 
factories.  Then  men  talked  strike. 
Things  looked  ugly.  I  was  sent  to 
straighten  it  out.  On  the  eve  of  a  gen- 
eral walkout,  I  pacified  the  men  and 
headed  off  the  strike.  And  not  only  this, 
but  ever  since  then  this  factory  has  led 
all  our  other  plants  in  production. 

I  could  tell  you  dozens  of  similar 
instances,  but  they  all  tell  the  same 
story — the  ability  to  make  people  like 
you,  believe  what  you  want  them  to  be- 
lieve, and  to  do  what  you  want  them  to 
do.  I  take  no  personal  credit  for  what  I 
have  done.  All  the  credit  I  give  to  the 
method  Peters  told 
B^Bi  me  a  I)  out.  We 
have  told  it  to  lots 
of  our  friends,  and 
it  has  enabled 
them  to  do  just  as 
remarkable  things 
as  Peters  and  I 
have  done. 

Which  reminds 
me:  One  of  my 
wife's  close  friends 
moved  to  another 
town  where  she 
was  a  stranger. 
My  wife  of  course 
knew  of  my  meth- 
od. She  told  it 
to  her  friend  with  the  idea  that  it  might 
be  of  assistance  to  her  in  meeting  new 
people.  It  helped  her  so  wonderfully 
that  in  a  very  short  time  she  won  the 
close  friendship  of  many  of  the  "best 
families"  in  the  town.  Every  one  won- 
ders how  she  did  it.  But  WE  know. 

But  you  want  to  know  what  method 
I  used  to  do  all  these  remarkable  things. 
It  is  this:  You  know  that  every  one 
doesn't  think  alike.  What  one  likes  an- 
other dislikes.  What  pleases  one  offends 
another.  And  what  offends  one  pleases 
another.  Well,  there  is  your  cue.  You 
can  make  an  instant  hit  with  any  one  if 
you  say  the  tilings  they  want  you  to 
say,  and  act  the  way  they 
want  you  to  act.  Do  this  and 
they  will  surely  like  you, 
and  believe  in  you,  and  will 
go  miles  out  of  their  way  to 
PLEASE  YOU. 

You  can  do  this  easily  by 
knowing  certain  simple  signs. 
Written  on  every  man,  woman 
and  child  are  signs,  as  clearly 
and  as  distinctly  as  though 
they  were  in  letters  afoot  high, 
which  show  you  from  one  quick 
glance  exactly  what  to  say  and 
to  do  to  please  them — to  get 
them  to  believe  what  you  want 
them  to  believe — to  think  as 
you  think — to  do  exactly  what 
you  want  them  to  do. 

In  knowing  these  simple 
signs  is  the  whole  secret  of  get- 
ting what  you  want  out  of  life 
— of  making  friends,  of  busi- 
ness and  social  advancement 
great  leader  uses  this  method, 
why  he  IS  a  leader.  Use  it  yourself  and 


you  will  quickly  become  a  leader — 
nothing  can  stop  you.  And  you  will 
want  to  use  it  for  no  other  reason  than 
to  protect  yourself  against  others. 

What  Peters  told  me  at  luncheon 
that  day  was  this:  "Get  Dr.  Blackford's 
'Reading  Character  at  Sight.'  "  I  did 
so.  This  is  how  I  learned  to  do  all  the 
remarkable  things  I  have  told  you  about. 

You  have  heard  of  Dr.  Blackford,  the 
Master  Character  Analyst.  Many  con- 
cern.'; will  not  employ  a  man  without 
first  getting  Dr.  Blackford  to  pass  on 
him.  Concerns  such  as  Westinghouse 
Electric  and  Manufacturing  Company, 
Baker-Vawter  Company,  Scott  Paper 
Company  and  many  others  pay  Dr. 
Blackford  large  annual  fees  for  advice 
on  dealing  with  human  nature. 

So  great  was  the  demand  for  these 
services  that  Dr.  Blackford  could  not 
even  begin  to  fill  all  the  engagements. 
So  Dr.  Blackford  has  explained  the 
method  in  a  simple  seven-lesson  course 
entitled  "Reading  Character  at  Sight." 
Even  a  half  hour's  reading  of  this 
remarkable  course  will  give  you  an  in- 
sight into  human  nature  and  a  power 
over  people  which  will  surprise  you. 

Such  confidence  have  the  publishers 
in  Dr.  Blackford's  course,  "Reading 
Character  at  Sight,"  that  they  will 
gladly  send  it  to  you  on  approval.  Send 
no  money.  Merely  fill  in  and  mail  the 
coupon.  The  complete  course  will  go  to 
you  instantly,  on  approval,  all  charges 
prepaid.  Look  it  over  thoroughly.  See 
if  it  lives  up  to  the  claims  made  for  it. 
If  you  do  not  want  to  keep  it,  then 
return  it,  and  the  transaction  is  closed. 
And  if  you  decide  to  keep  it — as  you 
surely  will — then  merely  remit  Five 
Dollars  in  full  payment. 

Remember,  you  take  no  risk,  you 
assume  no  obligation.  The  entire  course 
goes  to  you  on  approval.  You've  every- 
thing to  gain — nothing  to  lose.  So  mail 
the  coupon  NOW,  while  this  remark- 
able offer  remains  open. 
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By  Dr.  Greenleaf  W.  Pickford 
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Three    Electrode    Vacuum  Tube 
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What  "Radio  Amateur  News**  Is: 

With  its  seventh  issue  RADIO  AMATEUR  NEWS  holds  the  field  undisputedly 
as  the  greatest  radio  magazine  in  print  today.  In  point  of  circulation,  number  of 
articles,  illustrations,  RADIO  AMATEUR  NEWS  now  leads  all  other  wireless 
magazines.  Take  for  instance  the  January  issue  with  its  sixty-four  pages ;  there 
are  fifty-five  separate  purely  radio  articles  and  122  illustrations.  Over  thirty- 
five  thousand  copies  ivcre  printed  and  circulated. 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  64  pages  (or  more) 
and  an  artistic  cover  in  two  colors.  The  illustrations  average  122  every  month 
and  there  are  from  40  to  50  up-to-date  articles,  some  by  our  biggest  radio  scientists, 
in  every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print 

today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  mag- 
azine in  existence.  It  caters  to  no  commercial  interests — it  has  no  boss  save  its 
readers.  It  is  "different" — it  has  the  latest  radio  news.  It  is  a  scientific  magazine 
but  it  caters  largely  to  the  RADIO  AMATEUR — it  is  by  and  for  the  Amateur.  It 
is  published  by  the  publishers  of  the  ELECTRICAL  EXPERIMENTER,  but  there 
is  no  duplication  of  articles  in  the  two  magazines.  Both  are  entirely  different — 
but  both  together  will  give  you  ALL  the  radio  news  of  all  the  world.  Whether  you 
are  a  professor  or  an  Amateur,  get  a  sample  copy  or  order  it  from  your  Newsdealer 

o  ay  $100.00  RADIOPHONE  PRIZE  CONTEST 

The  future  of  Radio  lies  in  the  Radio  telephone,  there  is  no  doubt  about  that.  With  the 
Radiophone  there  is  practically  no  interference;  you  need  learn  no  code;  a  radiophone  mes- 
sage takes  but  a  fraction  of  the  time  of  a  radiotelegraph  message. 

The  Editor  of  RADIO  AMATEUR  NEWS  is  so  enthusiastic  about  the  Radiophone, 
and  he  is  such  a  staunch  believer  in  its  great  future,  that  he  has  offered  $100.00  IN  GOLD 
for  the  best  photographs  and  description  of  a  good  amateur  Radiophone.  Here  is  your  chance 
for  some  easy  money. 

For  full  particulars  see  this  month's  issue  of  RADIO  AMATEUR  NEWS. 
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Gentlemen: 

Please  enter  my  subscription  for  RADIO  AMATEUR 
NEWS  for  the  term  of  one  year  for  which  I  enclose 
herewith  $1.50.  For  this  you  will  send  to  me  also 
your  great  Wireless  Course  containing  160  pages, 
350  illustrations,  size  6%  x  10"  with  fine  flexible 
cloth  cover.  I  have  added  5c  extra  for  postage.  (I 
have  written  my  name  and  address  in  margin  below.) 
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Talk 
convlnc- 
I  n  g  I  y  and 
others    will  In- 
stantly net  your  point 
of  view — think  as  you  do 
— and  carry  out  your  slightest 
wish. 


Cffie  Knack  of 

Talking  Convincingly 


IN  nearly  every  group  of  men  there  is 
one  good  talker.  He  is  always  the 
leader.  Convincing  talkers  are  the 
dominating  leaders  of  every  business. 
Here's  how  you  can  learn  the  principle 
of  convincing  speech  in  one  evening  and 
rise  quickly  to  leadership. 

I WONDER  if  you  would  have  felt  as  elated 
as  I  did.  A  man  whose  name  you  would 
know  instantly — a  power  in  the  financial  world 
— had  granted  me  an  interview.  I  wanted 
him  to  tell  me  the  secret  of  his  great  success. 
Put  yourself  in  my  place  if  you  can,  and 
imagine  yourself  seated  before  this  multi-mil- 
lionaire, chatting  with  him  about  his  boyhood, 
his  start  in  business  and  his  meteoric  rise. 

He  was  the  biggest  man  I  had  yet  inter- 
viewed in  the  hope  of  getting  a  real  "half- 
Nelson"  on  the  illusive  "secret  of  success."  I 
had  half  expected  to  hear  the 
same  old  story  about  "honesty, 
hard    work    and  stick-to-itive- 
ness."    So  you  can  imagine  my 
surprise  when  he  said  that  his 
success  was  due  primarily  to  one 
thing.   To  use  his  own  words: 

"If  you  should  ask  me  what 
advice  I  would  give  every  young 
man  in  business,  I  would  say, 
'Learn  to  talk  convincingly.'  All 
success  in  business  is  built  upon 
getting  others  to  think  and  do 
as  you  wish — in  getting  the  will- 
ing co-operation  and  loyal  sup- 
port of  other  men.  And  the  only 
way  this  can  be  had  is  through 
becoming  a  convincing  talker." 

"There  is  no  ability  which  will 
bring  success  to  a  man  so  quick- 
ly as  the  ability  to  talk  con- 
vincingly." 

And  the  more  men  I  see  who 
have  made  their  marks  in  the 
world,  the  more  I  realize  that  he 
was  right.  They  are  all  convincing  talkers. 
With  their  mastery  of  words,  their  ability  to 
talk  convincingly,  and  with  the  dominating 
influence  of  their  speech,  they  have  swept 
away  all  barriers  and  have  attained  success. 


Can  You  Do  This? 

Can  you  talk  as 
well  in  public  as  at 
home  ? 

Can  you  get  finan- 
cial backing  when 
you  want  it? 

Can  you  win  con- 
fidence, friendship, 
love  through  your 
speech  ? 

Can  you  make 
people  listen  when 
you  talk? 

Can  you  hold  your 
hearers  spell  bound  ? 

Can  you  give  hu- 
morous, extempora- 
neous talks? 

Can  you  address 
any  size  audience 
from  one  to  thou- 
sands ? 

Can  you  get  up 
and  talk,  any  time, 
any  place,  without 
nervousness  ? 


IT  is  no  figure  of  speech,  but  fact,  to  say  that 
the  great  men  have  talked  themselves 
to  success. 

Many  a  man  who  deserves  success  is  being 
held  back  because  he  can  not  express  his 
thoughts    and    ideas    in    strong,  convincing 


speech.  Many  of  us  deserve  a  greater  salary 
than  we  are  getting.  You  may  have  a  won- 
derful ability — a  genius  for  your  work — which 
is  not  being  rewarded  because  you  can't  put 
your  ideas  into  speech  that  convinces.  Do  not 
let  this  handicap  hold  you  back  another  day 
from  the  success  that  is  rightfully  yours. 
When  the  time  comes — and  opportunity  is  al- 
ways at  hand — you  can  be  ready  to  get  up 
and  put  your  thoughts  into  speech,  the  sheer 
force  and  conviction  of  which  will  mark  you 
as  a  leader. 

This  knack  of  talking  convincingly  will  do 
wonders  for  any  man  or  woman.  Most  people 
are  afraid  to  express  their  thoughts;  they 
know  the  humiliation  of  talking  to  people  and 
obtaining  in  answer  a  casual  nod,  or  a  curt 
"yes"  or  "no".  But  when  you  can  talk  con- 
vincingly, it's  different.  When  you  talk,  peo- 
ple listen  to  you. 

When  you  have  acquired  the 
knack  of  talking  convincingly,  it's 
easy  to  get  people  to  do  any- 
thing you  want'  them  to  do.  You 
can  get  special  attention  from 
anyone  from  a  hotel  clerk  up  to 
a  millionaire.  You  can  make 
others  see  your  point  of  view, 
think  as  you  do,  and  carry  out 
your  slightest  wish. 

And  again  it  helps  in  social 
life.  Interesting  and  convincing 
talk  is  the  basis  of  social  success. 
At  social  affairs  you  will  always 
find  that  a  convincing  talker  is 
the  center  of  attraction  and  that 
people  go  out  of  their  way  to 
''make  up"  to  him.  Talk  con- 
vincingly and  no  man — no  mat- 
ter who  he  is — will  ever  treat 
you  with  cold,  unresponsive  in- 
difference. Instead,  you  will  in- 
stantly "get  under  his  skin."  Talk 
convincingly  and  any  man — even 
a  stranger — will  treat  you  like  an  old  pal  and 
will  literally  "take  the  shirt  off  his  back"  to 
please  you. 

YOU  can  get  almost  anything  you  want  if 
you  know  how  to  talk  convincingly  enough. 
You've  noticed  that  in  business,  ability  alone 
does  not  always  count.  Many  a  man  of  real 
ability,  who  cannot  express  himself  well,  is 
outdistanced  by  a  man  of  mediocre  ability 
who  knows  how  to  talk  convincingly.  There's 
no  getting  away  from  it,  to  get  ahead — to  get 
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what  your  ability  entitles  you  to,  you've  got 
to  know  how  to  talk  convincingly. 

You  have  seen  or  read  about  scores  of  courses 
which  claimed  to  teach  convincing  speaking.  You 
have  often  thought  you  would  like  to  take  ad- 
vantage of  them  and  master  this  knack  of  powerful 
speech.  Possibly  you  have  investigated  a  few  of 
them.  But  you  have  always  found  one  of  two 
things.  Either  the  course  in  question  dealt  almost 
entirely  with  oratory — for  which  you  have  no  use — 
or  else  you  discovered  that  the  price  was  entirely  be- 
yond what  you  wish  to  pay  for  such  training. 

TDUT  here  at  last  is  a  wonderful  new  method  of 
"  teaching  the  principles  of  convincing  speech. 
It  is  not  instruction  in  oratory  or  the  use  of  high- 
sounding  words.  But  it  shows  you  in  one  evening 
the  principles  of  talking  your  way  to  a  better  posi- 
tion, more  salary  and  success.  And  the  price — not 
twenty,  thirty  or  forty  dollars — but  FIVE. 

Not  one  cent  in  advance.  You  examine  it  free 
for  five  days.  Then  if  you  want  to  keep  it,  send  five 
dollars.  If  you  do  not  want  it,  send  it  back  and 
you  are  not  out  a  penny.  We  take  all  the  risk. 
Send  no  money.  Merely  mail  the  coupon  and  the 
complete  course  goes  to  you  at  once. 

This  course  was  written  by  Dr.  F.  H.  Law,  for 
thirty  years  a  lecturer  and  an  authority  on  speech. 
When  you  receive  Dr.  Law's  course,  it  will  be  just 
the  same  as  if  you  were  in  personal  contact  with 
Dr.  Law,  getting  the  benefit  of  his  advice  and  in- 
struction. 

In  one  evening  you  will  get  the  secret  of  talking 
convincingly.  You  will  learn  exactly  how  to  secure 
complete  attention  to  whatever  you  are  saying;  how 
to  make  your  words  forceful  and  convincing,  and 
make  other  people  do  for  you  the  things  you  want 
done. 

Many  men  have  risen  to  leadership  through  the 
use  of  Dr.  Law's  wonderful  course,  "Mastery  of 
Speech."  It  may  be  your  "open  sesame"  to  a  big 
success.  If  you  do  not  want  it  you  cannot  lose  a 
cent.  Don't  send  any  money  in  advance  Just  mail 
the  coupon.  The  whole  course  goes  to  >  at  once. 
Remember  what  the  multi-millionaire  said: 

"There  is  no  ability  which  will  bring  success  to 
a  man  so  quickly  as  the  ability  to  talk  convincingly." 

Strike  out  now  with  a  strong  determination  for 
your  success.    Mail  the  coupon  today. 

Free  Examination  Coupon 


INDEPENDENT  CORPORATION 

Publishers  of  the  Independent  Weekly 

Dept.  L-MOI,  119  West  40th  Street,  New  York 

You  may  send  me  Dr.  Law's  course,  "Mastery  of 
Speech."  I  will  either  remail  the  entire  course  to 
you  within  five  days  after  its  receipt  or  send  you 
$5.00  in  full  payment  for  the  course. 

Name  

Address   

City   State   
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  A12(S04)S,  (NHJsSO, 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH,)2  C03 
AmmoniumChlorido(NHiCl) 
Ammonium  Sulphate 

(NH4)3  SO, 
Barium  Chloride  (BaCl2) 
Boric  Acid  (H3BO3) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaClj) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042H20) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCl2) 
Copper  Sulphate  (CuSOj) 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

C3H6(OH)3 
Hydrochloric  Acid  (HC1) 
Iodine  (1) 

Iron  Chloride  (FeCI2) 
Iron  Oxide  (Fe203) 
Lead  Acetate  Pb  (C2H302)2 
Litmus  Paper 
Magnesium  Carbonate 

(MgC03) 
Manganese  Dioxide  (MnO.) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (NiCl2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaB02) 
Sodium  Carbonate  ( NaoC03) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaN03) 
Sodium  Phosphate 

(NasHPOJ 
Sodium  Sulphate  (NaoSO<) 
Sodium  Sulphite  (Na2S03) 
Stannous  Chloride  (SnCl2) 
Sulphate  of  Nickel  (NiSb4) 
Sulphate  of  Zinc  (ZnS04) 
Sulphuric  Acid  (H2S04) 
Tin  (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


"The  Joy  of  Father  and  Boy.' 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes4  and  100 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen ;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY  .mWil,„ 


"THE  LIVIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  21  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  electrical 
catalog  in  print  today.  1T6  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telearaphy."  21  FREE  coupons  for  our  160-page 
FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  21  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to1 
cover  postage,  for  "which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  21  as  described.  | 

NAME   

ADDRESS   
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LEARN  WIRING 

Earn  $50.00  to  $75.00  a  Week 

This  Latest  Edition  of 

"STANDARD  WIRING" 

Will  Make  You  An  Expert  Wireman 


POCKET  SIZE 
LEATHER  COVER 


GENERATORS— How  to  install  them,  care  for  them 
and  operate  them ;  all  their  troubles  and  how  to  pre- 
vent and  cure  them ;  all  diagrams  showing  connections 
for  compound,  series  and  shunt  wound  machines.  How 
to  operate  them  in  parallel  or  in  series.  How  to 
protect  them  and  wire  them  in  accordance  with  the 
underwriters'  requirements. 

MOTORS — How  to  install  them,  how  to  protect  and 
operate  them.  The  required  amperes,  volts  or  horse 
power  when  any  two  factors  are  known.  How  to  take 
care  of  hot  boxes,  sparking  commutators  and  other 
troubles.  How  to  change  the  direction  of  rotation 
when  desired.  How  to  start  and  stop  any  kind  of  motor 
in  any  class  of  service.  All  diagrams  of  motor  wiring. 
How  to  find  the  proper  size  of  wire  for  any  motor  for 
direct  current  or  for  A.  C.  single,  two  or  three-phase. 


OUTSIDE  WIRING— Pole  line  construction,  line 
wires,  service  wires,  roof  structures,  poles  and  their 
dimensions  and  weights,  and  how  to  erect  and  protect 
them  and  wires  they  carry.  Insulators,  guard  arms, 
guy  anchors.  Tree  wiring,  splicing,  service  and  en- 
trance wiring.  How  to  install  Lightning  arresters. 
Transformers  with  diagrams  and  instructions. 

INSIDE  WIRING— When  and  where  to  use  rubber 
covered,  slow  burning  and  weatherproof  wire.  How 
to  find  the  proper  size  of  wire  to  use  for  lamps,  motors 
or  heating  devices  for  any  current,  voltage  and  drop, 
either  by  formula  or  by  the  many  tables  that  are  given 
in  this  section  of  the  book.  How  to  wire  for  two-wire 
or  three-wire  systems.  Direct  current,  two-phase  and 
three-phase  with  formulae  and  tables,  with  examples 
worked  out  for  each  system  and  in  a  simple  manner 
that  anyone  can  understand  and  use.  How  to  run 
wires  on  walls,  ceilings,  floors,  through  partitions  and 
walls  and  in  concealed  places,  damp  places  and  where 
dangerous  surroundings  exist.  When  and  where  to 
install  Switches,  Cut-outs  and  Circuit  Breakers  and  just 
how  to  do  it.  How  to  wire  for  high  and  low  voltage 
systems  and  the  precautions  to  be  taken.  The  proper 
way  to  install  Knife  and  Snap  Switches,  Cabinets  and 
Cut-out  Boxes,  Outlet,  Junction  and  Switch  Boxes, 
Panel  Boards,  Wooden  and  Metal  Raceways.  How  to 
install  complete  interior  conduit  jobs  either  for  rigid 
metal,  flexible  metal  or  flexible  non-metallic  conduit. 
Concealed  knob  and  tube  work  or  armored  cable.  How 
and  where  to  install  and  wire  electric  and  combination 


lighting  fixtures.  How  and  where  to  use  flexible  cord 
and  where  not  to  use  it.  How  to  install  arc  lamps  and 
gas  filled  lamps  and  the  fixtures  and  rules  required. 

LIGHT  AND  ILLUMINATION— What  is  meant  by 
proper  and  efficient  illumination,  the  latest  data  on 
Mazda  and  gas  filled  lamps  of  every  candle  power  and 
wattage.  Direct,  indirect  and  semi-indirect  illumina- 
tion and  where  each  should  be  used.  Illumination  re- 
quired for  various  classes  of  service  from  show  window 
lighting  to  public  halls  and  from  factories  to  small 
residences. 

TABLES — Fifty-two  tables  giving  every  dimension, 
carrying  capacity,  resistance,  weight  and  strength  of 
every  size  of  wire  and  cable  of  copper,  steel  and  iron. 

All  the  necessary  dimensions,  capacities,  weights,  and 
other  data  on  conduits,  fuses,  insulators,  lamps,  sockets, 
motor  efficiencies,  current  per  horse  power  of  motors. 

Electrical  units  and  their  equivalents.  Proper  size  of 
wire  for  all  classes  of  power,  light  and  heating  installa- 
tions. The  proper  symbols  to  use  to  indicate  on  plans 
just  what  is  wanted  from  a  motor  to  a  small  snap 
switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of 
the  leading  manufacturers  of  officially  approved  wires 
and  wiring  devices.  Engines,  generators,  motors, 
appliances,  fixtures,  and  all  supplies  necessary  for  any 
complete  installation  from  a  Central  Station  to  a  small 
cottage. 


The  most  complete  and  accurate  Book  on  Wiring  and  Construction  published 
330  PAGES  -  LEATHER  COVER  -  POCKET  SIZE,  $1.30 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

H.  C.  CUSHING,  Jr.,  8  West  40th  St.,  New  York 

Every  Electrical  Inspector  in  the  United  States  will  approve  your  work 
if  done  in  accordance  with  the  simple  rules  given  in  "Standard  Wiring" 
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New  York  Electrical  School  £ 
29  W.  17th  St.,  New  York,  N.  Y.  ~ 

Please    send    FREE   and    without   obligation   to  me 
vour  6-!-page  book. 

I 

 NAME 

I 

  STREET 

 CITY   STATE  _ 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  6,200  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrjcal  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

The  N.  Y.  E.  S.  gives  a  special  Automobile  Ignition  Course  as  an 
advanced  training  for  Auto  Mechanics,  Garage  Men  and  Car  Owners. 
The  course  covers  completely  all  Systems  of  Ignition,  Starters,  Lighting 
and  other  electrical  equipment  on  automobiles,  motor  boats,  airplanes, 
etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  (A-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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i  HE  history  of  lighthouses  is  as  old 
as  navigation  itself.  Ever  since  the 
ancients  ventured  out  of  sight  of 
land  in  their  triremes  and  their 
sailing  craft,  there  have  been  mar- 
iners' beacons.  From  the  beginning,  naviga- 
tion has  been  a  twenty-four-hour-a-day  in- 
dustry and  guiding  beacons  have  been  a 


projector  or  searchlight,  which  can  be  seen 
100  miles  at  sea.  The  greatest  range  here- 
tofore of  any  lighthouse  has  been  25  miles. 

"It  was  in  the  18th  century  that  the  first 
attempts  were  made  to  use  an  optical  sys- 
tem with  the  light.  In  1812,  the  United 
States  adopted  a  scheme  consisting  of  a 
crude  copper  reflector  and  a  bull's-eye  lens 


"Within  twenty  miles  of  Brooklyn,  the 
most  brilliant  lighthouse  in  America  shines 
every  night.  The  Navesink  Light  at  Sandy 
Hook  holds  this  foremost  position,  swing- 
ing a  beam  of  11,000,000  candle-power  out 
across  the  harbor  entrance  once  every  ten 
seconds.  It  is  well  worth  a  trip  to  this 
faithful  mariners'  guide  to  see  the  remark- 
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The  Latest  Idea  in  Lighthouses— Vertical  Shafts  of  Light  Instead  of  the  Old  Horizontal  Beams  Which  Were  Often  Not  Visible  at  All  in  Foggy 
Weather.    Vertical  Lighthouse  Beams  Have  Been  Seen  100  Miles  Away — the  Maximum  Range  of  the  Old  Style  Beacon  Is  About  25  Miles. 


necessity.  Altho  vague  references  to  beacon 
lights  are  found  in  literature  dating  many 
centuries  B.  C,  the  first  lighthouse  of  which 
we  have  authentic  record  is  the  great 
Pharos  of  Alexandria.  This  famous  light 
of  the  ancients,  which  was  built  about  258 
B.  C,  was  a  huge  tower  of  solid  masonry 
on  which  a  large  bonfire  was  maintained 
nightly.  Even  today  one  can  see,  not  far 
from  London,  the  remains  of  an  old  mas- 
onry beacon  quite  similar  to  the  Egyptian 
Pharos."  Thus  spoke  P.  R.  Bassett,  re- 
search engineer  of  the  Sperry  Gyroscope 
Company,  which  concern  has  recently  de- 
veloped a  remarkable   vertical  lighthouse 


in  several  of  the  important  lighthouses. 
But,  in  the  terms  of  one  of  the  old  light- 
house reports  of  the  time,  it  'made  a  bad 
light  worse,'  and  hence  was  short-lived. 
It  was  succeeded,  however,  by  better  and 
better  apparatus  until  in  about  1852  the 
Lighthouse  Board  adopted  the  Fresnel  sys- 
tem of  prisms  and  lenses,  which  has  re- 
mained unimproved  for  this  service  up  to 
the  present  time.  This  system  is  now  so 
universally  employed  for  lighthouses  that 
one  always  thinks  of  a  lighthouse  as  a 
tower  with  one  of  these  beautiful  cages  of 
concentric  glass  rings  and  prisms  mounted 
in  the  light-room  at  the  top. 


able  Fresnel  prism  head.  Two  tons  of  op- 
tical glass  built  in  the  form  of  a  cylinder 
about  six  feet  high  are  mounted  so  beauti- 
fully that  one  can  rotate  the  system  with 
the  slight  pressure  of  a  finger.  This  heavy 
head  floats  in  a  container  of  mercury  and 
thus  rotates  with  practically  no  friction. 
The  two-ton  head  is  revolved  slowly  all 
night  long  by  the  gradual  dropping  of  a 
small  weight  through  the  height  of  the 
tower. 

"Let  us  look  at  the  broader  aspects  of 
the  lighthouse  problem  and  consider  the 
requisites  and  the  limitations.    In  general, 
(Continued  on  page  928) 


867 


868 


ELECTRICAL  EXPERIMENTER 


January,  1920 


Top  Right:  Full  Length  View  of  Helicopter  No.  1,  Showing  the  Testing  Installation  of  the  Vital  Features  of  the  Machine.  Lower  Left: 
Showing  the  Temporary  Installation  of  Two  Electric  Motors  Each  Capable  of  Developing  a  Maximum  of  100  Horse-power.  The  Upper  Gear 
Wheel  of  the  Reducing  Gear  Is  Seen  Just  Above  the  Box-Like  Structure,  Which  Carries  the  Large  Dial  of  the  Platform  Scales  Used  in 
Measuring  the  Lift  or  Thrust  of  the  Propellers  at  Different  Speeds  and  Power.  The  Motor  Foundation  Was  Pivoted  So  That  It  Would 
Show  Any  Tendency  of  the  Propellers  to  Turn  the  Whole  Machine  About  Its  Center.  This  Impulse  Was  Found  to  Be  Practically  Negligible, 
and  the  Entire  Apparatus  When  Running  at  Maximum  Trial  Speed  Could  Be  Rotated  Freely  to  Right  or  Left  by  the  Pressure  of  One's 
Hand.  While  Guys  Were  Attached  to  the  Top  of  the  Shafting  to  Steady  the  Machine,  This  Precaution  Was  Found  Unnecessary,  Because 
the  Apparatus  Stabilized  Itself  in  a  Pronounced  Manner,  the  Faster  the  Screws  Revolved.  Lower  Right:  Details  of  the  Propeller  Blades, 
Guying  and  Shafting  of  Helicopter  No.  1.  Top  Center  Photo:  Dr.  Peter  Cooper  Hewitt  in  the  Center.  Thomas  A.  Edison,  Who  Is  Inter- 
ested in  the  "Helicopter,"  at  Dr.  Hewitt's  Left  and  One  of  Dr.  Hewitt's  Technical  Assistants  to  His  Right. 


THE  HELICOPTER  has  been 
aeronautical  puzzle  ever  since 
ventive  genius  tackled  the  probl 
of  producing  a  heavier-than- 
air  flying  machine.  Mechanical 
success  of  a  sort  has  been  realized 
from  time  to  time  by  those  variously 
engaged  in  this  undertaking ;  but  so 
far  as  the  records  show  no  full-sized 
craft  of  this  type,  with  one  exception, 
has  been  produced  capable  of  lifting 
its  designed  full  load.  In  short,  they 
have  been  unable  to  rise  as  they  stood. 
The  one  exception  is  the  reason  for 
being  of  the  present  article. 

In  an  effort  to  strengthen  our  coast 
defense  during  the  recent  conflict, 
Doctor  Peter  Cooper  Hewitt,  who  has 
given  the  world  the  most  economical 
form  of  artificial  light  in  his  mercury 
vapor  lamp,  and  Professor  Francis 
Bacon  Crocker,  long  the  head  of  the 
Department  of  Electrical  Engineering 
of  Columbia  University,  combined 
their  talents  to  bring  to  a  practical 
head  certain  experiments  with  the 
helicopter  initiated  by  Dr.  Hewitt  in 
1906.  They  began  their  work  in  1917, 
and  a  year  ago  brought  their  labors 
to  a  brilliant  climax  after  they  had 
put  Helicopter  No.  1  thru  a  series  of 
exhaustive  tests.  The  armistice  was 
declared  just  as  the  ground  trials  were 
finished  and  flight  was  the  next  fea- 


an  ture  of  the  program.  The  cessation  of  hos- 
in-  tilities  caused  a  tremendous  slump  in  avia- 
em     tion,  and  interest  for  the  nonce  in  the  heli- 


An  Early  Forerunner  of  the  Helicopter — a  Steam  Driven 
Vertical  Flier  Proposed  by  Mr.  de  La  Landelle  in  1863. 


copter  lagged.   Now,  however  work  is  about 
to  be  resumed,  and  both  Dr.  Hewitt  and 
Prof.  Crocker  are  positive  in  their  asser- 
tions that  the  craft  will-  do  as  well 
aloft,  as  it  has  done  within  its  hangar 
at  Ampere,  New  Jersey. 

The  fundamental  stumbling  block 
heretofore  has  been  a  propeller  capa- 
ble of  translating  into  effective  thrust, 
or  lift,  a  sufficient  measure  of  the 
prime  mover's  developed  power.  None 
of  them  has  in  the  past  given,  at  useful 
working  speeds,  more  than  10  pounds 
of  thrust  per  unit  of  horse-power — 
most  of  the  aviation  propellers  fall 
considerably  below  this  in  perform- 
ance. The  propellers  evolved  by  Dr. 
Hewitt  and  Prof.  Crocker  have  yielded 
more  than  20  pounds  of  thrust  per 
horse-power !  These  engineers  have 
achieved  this  by  breaking  away  from 
the  generally  accepted  types  of  aero- 
nautical screws  both  in  the  matters  of 
size,  design,  and  the  materials  em- 
ployed. To  be  brief,  they  are  adapta- 
tions of  the  aerofoil — the  blades  are 
relatively  miniature  airplane  wings. 

Without  elaborating  upon  the  physi- 
cal circumstances  under  which  the 
usual  airplane  propeller  of  relatively 
small  diameter  functions,  it  will  suffice 
to  mention  that  it  revolves  at  a  speed 
varying  from  1,000  to  2,000  times  a 
minute ;  it  has  a  very  large  percentage 
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of  slip ;  and  its  effectiveness  is  greatly  re- 
duced by  the  way  in  which  it  disturbs  the 
air  well  ahead  of  it.  This  latter  motion 
cuts  down  proportionally  the  screw's  hold 
upon  the  atmosphere  and  its  capacity  to 
exert  a  propulsive  effort.  As  the  outer 
portions  of  a  propeller's  blade  do  most  of 
the  helpful  work,  it  is  evident  that  the  hub 
and  the  massive  inner  sections  of  the  blades 
are  something  of  a  handicap.  Finally,  ow- 
ing to  its  moderate  diameter,  the  ordinary 
airplane  screw  has  only  a  modest  volume 
of  air  to  work  upon. 

In  planning  Helicopter  No.  1,  the  first 
aim  was  to  obtain  propeller  blades  having 
high  sustaining  and  propulsive  factors,  as 
the  entire  burden  of  lift  and  horizontal 
movement  was  to  depend  upon  the  screws. 
These  were  mounted  upon  concentric,  tubu- 
lar shafts,  revolving  oppositely.  It  was 
not  enough  to  use  aerofoil  blades ; 
it  was  quite  as  necessary  to  have 
recourse  to  propellers  of  large 
diameter,  driven  at  comparatively 
low  angular  velocities,  which  would 
act  upon  a  large  mass  of  air  with- 
out previously  setting  up  discount- 
ing perturbations.  To  this  end, 
each  of  the  propellers  of  Helicop- 
ter No.  1  has  a  diameter  of  51  feet, 
and  the  speed  of  revolution  is 
about  100  turns  a  minute. 

The  blades  are  attached  to  tubu- 
lar steel  arms,  and  placed  where  the 
periferal  speed  will  make  most  ef- 
fective their  length  of  15  feet  and 
their  breadth  of  2*/i  feet.  The 
blades  consist  of  a  succession  of 
transverse  partitions  or  frames  of 
aluminum  over  which  is  laid,  top 
and  bottom,  a  single  sheathing  of 
the  same  metal.  To  prevent  "chat- 
tering" the  blades  are  attached  to 
the  supporting  arms  forward  of  the 
center  of  pressure.  Therefore,  the 
blades  are,  in  effect,  drawn  instead 
of  being  pushed  thru  the  air.  This 
arrangement  gives  the  blades  a  cer- 
tain measure  of  automatic  adjust- 
ment of  pitch  when  meeting  with 
varying  stresses  and  changing  an- 
gles of  travel  on  the  part  of  the 
machine. 

The  vital  features  of  Helicopter 
No.  1,  as  assembled  for  testing, 
weighed  something  less  than  2,300 
pounds.  When  the  screws  were 
turned  at  the  rate  of  70  revolutions 
a  minute — their  two  electric  mo- 
tors then  developing  126.5  horse- 
power— the  total  effective  lift 
amounted  to  2,550  pounds,  i.  e., 
20.2  pounds  of  lift  per  horse-power! 
Electric  motors  were  used  in  place 
of  aviation  engines  because  they 
made  it  possible  to  carry  on  the 
tests  progressively,  from  the  low- 
est speeds  upward,  and  to  read  off 
at  the  electric  meters  the  actual 
power  consumed  at  any  moment. 
The  driving  apparatus  between  the 
motors  and  the  shafts  consists  of 
an  ingenious  reducing  gear  by 
which  it  is  feasible  to  step  down 
the  prime  movers'  speed  from  1,400 
to  100  revolutions  a  minute.  This 
makes  it  practicable  to  employ  the 
high-speed  aviation  engine  and  yet 
to  obtain  the  desired  low  rotary 
movement  of  the  propellers. 

The  reducing  gear  was  developed 
by  Dr.  Hewitt,  and,  while  possess- 
ing a  measure  of  flexibility  to  meet 
the  variable  stresses  of  mechanical 
flight,  is,  nevertheless,  positive  in 
the  contacts  between  the  pinions  of 
the  engine  shafts  and  the  two 
geared  wheels  to  which  the  upper 
and  the  lower  tubular  propeller  shafts  are, 
respectively,  secured.  Revolving  oppositely, 
the  propellers  exert  a  very  notable  stabil- 
izing moment ;  and  so  marked  is  this  effect 
that  it  was  unnecessary  to  steady  the  ma- 
chine by  guys  during  the  ground  trials! 


Furthermore,  due  to  the  fact  that  the 
screws  neutralize  one  another,  so  far  as 
they  might  tend  to  turn  the  engine  plat- 
form about  its  center,  it  is  at  once  evident 
that  the  helicopter  will  not  spin  about  its 
own  axis  when  aloft.  Also,  it  will,  for 
this  reason,  be  easily  steered  by  the  rud- 
ders to  be  provided  for  that  purpose.  Dr. 
Hewitt  has  designed  a  double  reducing 
gear  which  will  operate  at  a  ratio  of  23 
to  1.  By  means  of  the  wide  use  of  op- 
posing forces,  and  the  employment  of  anti- 
frictional  bearings,  this  engineer-scientist 
obtains  a  series  of  dynamic  couples  which 
neutralize  one  another  and  thus  insure 
balanced  action. 

In  all  of  its  essentials,  Helicopter  No.  1 
is  a  practical  man-carrying  machine,  and 
can  be  made  ready  for  flight  by  substituting 
two  airplane  engines  in  place  of  the  testing 


1.  Inner  Concentric  Shaft  Which  Rotates  Upper  Propeller,  9. 

2.  Outer  Concentric  Shaft  Which  Rotates  the  Lower  Pro- 
peller, 10. 

3.  Permanent  Tubular  Sleeve  Which  Takes  the  Weight  of 
the  Machine  and  Alternately  Bears  the  Lift  and  Compression 
Loads  When  the  Craft  Is  Flying  or  at  Rest. 

4.  Upper  Wheel  of  Reducing  Gear. 

5.  Lower  Wheel  of  Reducing  Gear.  The  Geared  Pinions  on 
the  Engine  Shafts  Are  Introduced  Between  These  Wheels  and 
Drive  Them  Equally.  The  Shaft  of  the  Lower  Propeller  Is 
Secured  to  the  Upper  Wheel  and  the  Shaft  of  the  Upper  Pro- 
peller Is  Attached  to  the  Lower  Gear. 

6.  Engine  Foundation  Structure. 

7.  7.    Aviation  Motors. 

8.  Fuselage. 

11  and  12.  Rudders  That  Can  Be  Swung  Both  Horizontally 
and  Tipped  to  the  Right  or  Left  from  the  Vertical.  By  Tip- 
ping Them  Oppositely,  the  Down  Draft  from  the  Propellers 
Tends  to  Rotate  the  Fuselage  So  That  the  Craft  Will  Swing  to 
Port  or  Starboard.  By  Tipping  No.  11  So  That  the  Rudder 
Face  Is  Vertical  Instead  of  Horizontal  the  Machine  Is  In- 
clined by  the  Head  and  Will  Then  Advance  Horizontally  in 
that  Direction.  Similarly  So  Inclining  No.  12  will  Cause  the 
Helicopter  to  Travel  Rearward. 

After  the  Craft  Is  Started  Horizontally  at  Any  Angle  of  Ad- 
vance, the  Rudders  13  and  14  Are  Set  Oppositely,  Thus  Form- 
ing a   Dynamic  Couple  Which   Tends  to   Hold  the  Machine 
Inclined  and  Upon  the  Desired  Line  of  Travel. 
15  and  16.    Rudder  Yokes. 


electric  motors.  It  is  only  necessary  to 
tip  the  machine  a  matter  of  about  five  de- 
grees toward  the  bow  or  toward  the  stem, 
to_  propel  it  at  high  speed  in  either  of  these 
directions.  This  tipping  action  is  effected 
by  suitable  rudders ;  and  when  the  helicop- 


ter has  assumed  the  desired  angle,  a  double 
set  of  vertical  rudders,  opposed  to  the  line 
of  advance,  act  against  one  another  and 
hold  the  machine  in  that  plane  of  motion. 
The  helicopter  will  be  able  to  hover  aloft, 
and  can  be  made  to  ascend  or  descend 
vertically  with  the  utmost  deliberateness. 
With  half  of  the  engine  power  "dead"  the 
helicopter  will  return  to  earth  at  a  safe 
speed.  However,  because  of  its  high  ratio 
of  thrust  per  unit  of  power,  it  is  feasible 
to  equip  an  aircraft  of  this  kind  with  a 
reserve  motor  which  can  be  put  in  gear 
at  the  will  of  the  pilot  or  automatically 
upon  the  failure  of  any  of  the  working 
engines. 

Professor  Crocker  has  thus  summarized 
the  advantages  of  the  present  type  of  flying 
machine :  "The  helicopter  will  start  from 
any  moderate  space  such  as  a  roof  or  or- 
dinary street,  and  come  back  to 
 land  on  the  same  spot.  It  is  in- 
herently stable  and  cannot  dive, 
the  support  being  all  above  and 
the  weight  below ;  so  that  special 
skill  is  not  required  to  operate  it 
at  high  or  low  speeds  to  prevent 
it  from  getting  out  of  control. 
The  helicopter  is  substantially 
fireproof,  being  constructed  thru- 
out  of  metal.  To  build  it,  no  labor 
or  materials  that  are  difficult  to 
obtain  are  needed.  The  craft  can 
be  constructed  in  an  ordinary 
machine  shop,  and  can  be  assem- 
bled, disassembled,  or  repaired 
with  the  skill  and  facilities  com- 
mercially available.  The  heli- 
copter is  far  less  noisy  than  the 
airplane  and,  because  of  its  gen- 
eral design  and  arrangement,  less 
conspicuous  when  up  in  the  sky." 

As  the  editors  see  it  this  re- 
markable development  in  flying 
machines  certainly  looks  like  a 
long  step  in  advance,  if  all  of  the 
many  predicted  qualities  inherent 
in  its  design  are  fulfilled  in  actual 
flight.  Especially  in  war-time  will 
the  marked  advantages  of  this 
type  of  aircraft  be  apparent,  for 
its  visibility  will  be  far  less  than 
that  of  the  present  airplane,  which 
has  wings  of  considerable  area. 
Besides,  the  small  wings  or  re- 
revolving  screws  of  the  Helicop- 
ter will  prove  a  difficult  target  for 
the  enemy  gunners,  whether  aloft 
or  on  land.  The  cab  of  the  Heli- 
copter can  be  armored  so  as  to 
readily  withstand  ordinary  bullets 
and  shell  fragments.  And  just 
imagine  the  great  superiority  of 
an  aerial  observing  station  that 
can  "hover"  about,  in  one  spot  if 
need  be,  in  order  to  gain  an  ac- 
curate sight  on  enemy  artillery 
and  other  activities. 

We  have  now  considered  some 
of  the  advantages  of  the  Helicop- 
ter, but  it  would  seem  to  the  edi- 
tors that  there  are  also  some  dis- 
advantages. For  instance,  owing 
to  the  small  sustaining  surface  of 
the  screws,  which  act  virtually  as 
wings  also,  what  will  happen  if  ac- 
cidentally or  in  battle,  the  engines 
happen  to  fail?  It  would  seem 
that  the  airship  would  obey  the 
law  of  gravity  and  dart  earthward 
at  a  rapid  rate.  Airplanes  can 
volplane  down  safely  if  the  engine 
stops,  as  their  superior  wing  sur- 
face allows  of  their  doing  so ; 
but  perhaps  the  inventors  of  the 
Helicopter  here  shown  have  cir- 
cumnavigated this  problem  in  a 
manner  which  they  have  kept  to 
themselves  so  far. 

Those  interested  in  trying  out  the  merits 
of  the  Helicopter  flying  machine  will  find  a 
most  interesting  article  on  a  successful  fly- 
ing model  of  this  type,  by  Mr.  William  J. 
Beach,  in  another  part  of  this  journal. 
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HENRY  WOODHOUSE,  the  well- 
known  aviation  expert,  recently 
gave  out  a  report  that  there  had 
been  plans  disclosed  in  Chicago 
for  a  radically  new  type  of  flying- 
craft,  to  be  propelled  by  electricity  entirely, 
and  therefore  to  be  of  such  great  power 
and  efficiency  as  to  be  able  to  make  flight 
around  the  world. 

This  wonderful  new  flying  machine,  he 
said,  was  designed  for  propulsion  thru  the 
air  by  electric  motors  driving  the  propeller 
blades,  with  a  total  horsepower  of  6,000. 
The  airplane  is  also  credited  with  being 
capable  of  carrying  from  75  to  100  pas- 
sengers, and  the  wings  are  to  have  a  spread 
of  240  feet,  while  the  airship  itself  is  180 
feet  in  length.  The  appearance  of  this  new 
flying  craft  is  shown  in  the  accompanying 
illustration. 

WHAT  DR.  WILLIAM  WHITNEY  CHRISTMAS 
THINKS  OF  THE  ELECTRIC  AIRPLANE. 

Before  going  further,  it  would  be  well 
to  listen  to  what  a  leading  aviation  expert. 
Dr.  William  Whitney  Christmas  of  New 
York,  has  to  say  with  respect  to  electri- 
cally-driven airplanes.  Dr.  Christmas  is 
the  inventor  of  the  famous  "Christmas 
Bullet,"  whose  cantilever  supporting  wings 
are  flexible  like  a  bird's,  but  not  to  the 
same  extent.  The  "Christmas  Bullet"  is 
the  fastest  plane  in  the  world  and  has  made 
200  miles  an  hour  on  official  test,  when 
fitted  with  a  liberty  motor.  Recent  unof- 
ficial reports  from  France,  mention  a  new 
record  for  an  airplane  flight  of  226  miles 
per  hour.  Dr.  Christmas  has  been  con- 
nected with  aviation  matters  from  the  days 
of  Professor  Langley,  and  his  views  upon 
the  subject  of  airplanes  are  therefore  of 
interest  to  us. 

Dr.  Christmas  said:  "In  suggesting  that 
airplanes  be  driven  by  electricity,  I  realize 
that  I  am  making  myself  open  to  severe 
condemnation  by  many  well  informed 
gentlemen  who  say  that  it  cannot  be  done. 
Nevertheless,  I  am  of  the  opinion  that  the 
ultimate  craft  of  the  air  will  be  electrically 
driven. 

"It  is  not  my  part  to  say  how  this  is  go- 
ing to  be  accomplished,  but  to  argue  from 
the  present  failings  of  the  aviation  gas  en- 
gine to  the  conveniences  of  electric  motors. 

"As  is  well  known,  an  airplane  depends 
upon  its  motor  to  stay  in  the  air  and  the 
very  delicate  adjustments  required  on  com- 
mon aviation  motors  make  them  not  en- 
tirely reliable.  There  are  so  many  parts 
that  can  wear  out  or  get  out  of  adjustment, 
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that  it  is  a  wonder  they  show  up  as  well 
as  they  do. 

"I  do  not  mean  that  they  are  altogether 
unsatisfactory,  but  I  do  say  that  they  can 
be  improved  upon  by  substituting  a  com- 
mon electric  motor. 

"The  electric  motor  is  compact.  While 
the  present  day  motors  are  heavier  and 
bulkier  per  horsepower  than  most  aviation 
engines,  this  is  because  aviation  engines 
have  been  refined  for  the  particular  service 
on  airplanes  and  electric  motors  have  not. 
Now  if  our  electrical  geniuses  put  their 
heads  down  to  the  job  of  developing  a  fine 
aviation  motor,  they  will  doubtless  come 
within  the  same  limits  that  the  gas  engine 
men  have  attained. 

"The  problem  of  supplying  the  electric 
energy  to  the  motor  on  electrically-driven 
airplanes  is,  as  we  might  surmise,  some 
problem !  However,  it  is  not  insolvable, 
and  there  are  three  obvious  ways  to  be 
suggested.  One — to  carry  storage  batter- 
ies ;  two — to  transfer  electrical  energy  by 
voire  or  wireless,  i.e.,  as  by  means  of  a  de- 
pending trolley  cable  between  the  airplane 
and  a  contact  or  third  rail,  over  the  contact 
rails  of  which  would  run  a  contact  shoe 
at  the  lower  end  of  the  cable ;  and  the  wire- 
less transmission  of  energy,  referring  to 
the  ideas  of  Dr.  Nikola  Tesla,  of  course 
not  developed  yet  to  the  stage  of  practic- 
ability; and  third — a  gasoline-electric  air- 
plane in  which  great  constancy  of  power 
and  beautiful  control  of  driving  screws  are 
obtainable.  In  this  scheme  the  gasoline 
engines  drive  dynamos  which  generate  elec- 
tric current,  and  this  current  is  then  con- 
trolled as  desired  by  the  pilot,  and  fed  to 
one  or  more  electrically-driven  motors  to 
which  the  screws  or  propellers  are  at- 
tached." 

THE    GASOLINE-ELECTRIC    AIRPLANE  TO 
THE  FORE. 

As  the  accompanying  illustration  shows, 
the  layout  and  arrangement  of  the  electric 
propelling  mechanism  on  the  newly  pro- 
posed airplane  described  by  Mr.  Wood- 
house,  is  along  well-known  and  thoroly 
tried  engineering  lines  and  corresponds  to 
the  electric  drive  on  our  newest  battleships. 

There  is  not  a  very  great  loss  in  con- 
verting the  mechanical  energy  developed  in 
the  gasoline  engines  (of  which  there  are 
two  in  this  case)  into  electrical  energy  as 


developed  by  the  dynamos ;  and  these  losses 
are  more  than  compensated  for  in  apply- 
ing the  electrical  drive  to  the  airship,  by 
virtue  of  the  much  smoother  operating 
control  and  driving  qualities.  One  thing 
is  certain — that  with  this  arrangement  of 
gasoline-electric  propulsion  we  know  it  will 
work ! — providing  we  build  our  electric  ma- 
chinery sufficiently  light,  as  Dr.  Christmas 
has  pointed  out,  so  as  not  to  over-burden 
the  flying  craft  with  useless  dead-weight. 

The  power-plant  here  shown,  comprises 
6,000  horsepower  of  electric  motors  driv- 
ing the  four  screws,  or  each  motor  pro- 
duces 1,500  horsepower.  The  motors  may 
be  operated  in  pairs  in  case  one  generat- 
ing set  should  fail,  and  therefore  the  two 
inside  or  else  the  two  outside  screws  can 
be  used. 

The  two  dynamos  develop  3,000  H.P. 
each  and  are  driven  by  two  3,200  H.P.  gaso- 
line engines.  The  pilot  in  his  cabin,  atop 
the  main  body  of  the  aircraft,  has  full  con- 
trol of  the  speed  of  the  propelling  screws 
at  all  times.  Where  the  propellers  can  be 
so  accurately  and  easily  controlled,  as  in 
the  case  with  the  electric  drive,  the  ease 
of  handling  of  the  airship  is  greatly  en- 
hanced, as  for  instance  by  speeding  up  the 
screws  on  one  side,  and  reducing  their 
speed  on  the  other  side,  etc.,  especially  in 
bad  weather.  With  electrified  airships  there 
comes  many  other  niceties  for  long  distance 
journeys,  such  as  electric  cooking,  electric 
heating,  electricity  for  operating  a  power- 
ful radio  set,  electric  lights,  and  an  elec- 
trical gyroscopic  compass. 

As  will  be  noted  from  the  illustration, 
the  radio  antenna  in  this  machine  follows 
the  latest  departure  in  this  direction,  and 
the  wires  constituting  the  antenna  are 
placed  inside  the  wings. 

Objection  might  be  raised  on  this  point 
that  there  is  considerable  danger  of  fires 
owing  to  electric  discharges  from  the  an- 
tenna wires,  but  it  might  be  said  that  the 
latest  idea  in  building  such  machines  is  to 
cover  the  wings  with  sheet  aluminum  or 
aluminum  alloy  sheeting,  in  the  same  man- 
ner as  some  of  the  German  and  other  for- 
eign planes  have  been  successfully  built. 

As  will  be  seen,  there  is  room  for  a 
limited  amount  of  baggage  on  such  an  air- 
plane, and  for  night  trips,  sleeping  quar- 
ters may  be  provided  on  the  order  of  the 
well-known  Pullman  car  accommodations — 
that  is,  by  converting  the  seats  into  berths. 
Powerful  electric  searchlights  are  avail- 
able for  flying  at  night,  and  especially  for 
landing  purposes,  while  port  and  starboard 
lights  or  markers  are  fitted  on  all  such 
planes  at  the  present  time. 
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It  is  a  common  knowledge,  especially 
among  men  of  the  U.  S.  Signal  Corps  who 
served  with  the  A.  E.  F.,  that  by  means  of 
the  wonderful  6,  8  and  10  stage  audion  am- 
plifiers, available  in  the  present  war,  and 
by  placing  a  parallel  loop  of  wire  over  a 
few  hundred  feet  near  the  front  lines, 
that  enemy  conversations  could  be  easily 
and  accurately  intercepted  and  amplified. 
As  we  have  just  said,  this  phenomena  is 
more  or  less  well  known,  but  it  is  not  gen- 
erally known,  we  believe,  that,  as  recently 
pointed  out  by  a  U.  S.  radio  expert  who 
invented  the  amplifying  radio  buzzer  sys- 
tem used  in  trench  and  field  warfare  car- 


Conversation  1 

ried  on  by  the  Allied  troops,  it  was  pos- 
sible by  the  use  of  the  high  power  ten- 
step  amplifiers,  both  French  and  American 
type,  to  overhear  telephone  conversation 
and  also  telegraphic  signals  whenever  the 
Germans  happened  to  communicate  over 
wires,  at  a  distance  of  one  mile  behind  the 
front  line  trenches.  Interrogated  at  this 
point,  the  expert  explained  that  not  such 
a  long  wire  loop  was  necessary  as  might  be 
supposed,  but  that  a  wire  about  250  feet 
long,  placed  parallel  to  the  German 
trenches,  was  all  that  was  necessary,  and 
just  to  show  that  the  "Yanks"  had  the 
"Boche"  on  the  run  long  before  he  en- 


tered his  trenches,  underground  dugouts 
and  wine  cellars,  it  is  a  matter  of  record 
that  the  Allied  troops,  in  many  instances, 
and  particularly  toward  the  close  of  the 
war,  found  whole  sections  of  German  tele- 
phone instruments  over  a  considerable  area 
near  the  front  lines  entirely  sealed  with 
red  labels  marked  "Verboten,"  and,  fur- 
thermore, some  of  the  captives  stated  that 
their  troops  had  been  ordered  not  to  use 
the  telephone  at  all  under  any  considera- 
tion, even  where  the  wires  were  laid  in 
iron  pipes.  Many  other  valuable  uses  were 
made  of  these  eight  and  ten-step  vacuum 
amplifiers,  some  of  which  will  be  described 
in  future  articles. 
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SIR  OLIVER  LODGE,  the  eminent 
English  scientist,  declared  recently 
that  the  first  utilization  of  basic 
atomic  properties  of  matter,  had  first 
been  utilized  by  man  in  wireless 
telephony.  This  refers  to  the  remarkable 
electronic  action  occurring  in  Audion  bulbs. 
He  added,  that  if  the  atomic  energy  of  one 
ounce  of  matter  could  be  utilized  in  a  prac- 
tical everyday  sense  by  man,  it  would  be 
sufficient  to  raise  all  the  German  ships  sunk 
in  Scapa  Flow  and  pile  them  on  top  of 
the  Scottish  mountains.  In  conclusion  he 
stated  that  it  was  his  hope  that  the  human 
race  would  not  discover  how  to  use  this 
vast  store  of  energy  until  it  had  brains 
enough  to  apply  it  properly,  because  if  the 
discovery  were  made  before  its  time  and 
by  the  wrong  people,  this  planet  would  be 
unsafe  to  live  on. 

RADIUM  WATCH  DIAL  A  VEST-POCKET 
POWER-PLANT. 

What  is  this  atomic  force  and  have  we 
any  means  of  seeing  it  at  work  today? 
Thanks  to  Radium  and  Radio-activity,  we 
have  a  means  of  demonstrating  some  of  the 
wonderful  effects  of  sub-atomic  activity  on 
a  small  scale.  If  you  own  a  radium  dialed 
watch  with  luminous  figures  and  hands, 
then  you  are  the  possessor  of  a  vast  power 
plant  of  no  mean  proportions.  There  is 
sufficient  radium  on  your  watch  dial  to  haul 
you  train  homeward,  if  it  could  be  proper- 
ly applied.  As  the  matter  stands,  the  inno- 
cent-looking radium  dial  does  not  seem  to 
possess  any  extraordinary  amount  of  con- 
centrated energy,  but  this  is  only  appar- 
ently the  case,  and  not  actually  so ;  for  the 
reason  that  while  the  amount  of  activity 
manifested  by  the  radium  paint  on  the  dial 
is  small,  this  effect  will  keep  up  for  2,500 
years,  provided  the  zinc  sulfid,  with  which 
the  radium  is  mixed  so  as  to  produce  a 
glow,  held  out  that  long.  The  zinc  sulfid  in 
most  cases  gives  out  in  about  eight  to  ten 
years.    See  Fig.  1. 

One  of  the  accompanying  illustrations, 
Fig.  2,  shows  a  sectional  view  of  a  very  in- 
teresting radio-active  instrument  known  as 
the  "Crookes  Spinthariscope."  This  instru- 
ment which  is  a  simple  and  inexpensive  de- 
vice, demonstrates  in  a  most  beautiful  man- 
ner the  marvelous  activity  of  radium  or 
any  radio-active  salts. 

It  comprises  an  eye  lens-piece,  as  shown, 
which  can  be  adjusted  to  different  focuses, 
and  in  the  bottom  of  the  tube  there  is  placed 
a  zinc  sulfid  screen.  Just  in  front  of  this 
screen  there  is  placed  a  tiny  speck  of  some 
radio-active  substance.  The  needle  holding 
this  substance  is  usually  mounted  on  an 
adjustment  nut.  This  spinthariscope,  when 
viewed  thru  the  lens  opening  in  the  dark, 
presents  a  most  wonderful  spectacle,  as 
hundreds  of  the  atomic  particles,  thrown 
off  continuously  from  the  radio-active  sub- 
stance, bombard  the  zinc  sulfid  screen ;  each 
spot  at  which  a  particle  strikes  the  screen 
lighting  up,  until  the  whole  interior  of  the 
spinthariscope  resembles  a  veritable  fire- 
works display. 

THE  STRUCTURE  OF  THE  ATOM. 

The  modern  idea  of  the  structure  of  an 
atom  as  well  as  the  family  tree  of  the  atom 
and  molecule  are  shown  in  Figs.  3  and  4. 
Referring  to  Fig.  3  we  see  that  the  atom, 
which  was  the  smallest  known  sub-division 
of  matter  a  few  years  ago,  is  composed  of 
a  positive  electric  charge  or  nucleus,  around 
which  there  are  constantly  rotating  at  tre- 
mendous velocity,  a  certain  number  of  elec- 
trons or  negative  electric  charges.  This 
idea  of  the  atomic  structure  is  believed  in 
by  practically  all  of  the  leading  scientists  of 
today,   including   such    men   as  Millikan. 


There  are  some  scientists  who  raise  the 
question  as  to  whether  or  not  the  electron 
is  really  the  ultimate  sub-division  of  matter. 
Some  scientists  think  the  electron  may  in 
turn  be  composed  of  a  series  of  small  elec- 
tric charges,  and  that  these  charges  may 
represent  the  ultimate  particles  of  matter. 
Fig.  4  shows  the  whole  electron  family. 
First  we  have  the  molecule,  which  is  com- 
posed of  atoms, — then  the  atom,  which  is 
composed  of  electrons — and  finally  the  elec- 
tron, which  may  be  easily  composed  of 
ultimate  ether  particles — which  latter  are 
thought  by  some  physical  investigators  to 
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be  without  weight.  In  other  words,  these 
ulti-particles  would  merely  be  ether  whorls. 

Now  we  are  coming  to  the  point  that 
Sir  Oliver  Lodge  had  in  mind  when  he 
made  the  statement  cited  in  the  forepart 
of  this  article.  What  he  meant  when  he 
intimated  what  tremendous  amount  of  en- 
ergy would  accrue  to  mankind  if  we  could 
only  unlock  the  secret  of  the  atomic  struc- 
ture, was  this :  That  instead  of  having  to 
wait  thousands,  or  hundreds  of  thousands 
of  years,  for  atomic  structures  to  form  of 
their  />wn  accord,  that  we  should  be  able 
to  re-arrange  the  formation  of  the  elec- 
trons in  the  atom.  For  it  is  upon  the  num- 
ber of  electrons  and  their  arrangement  in 


the  atom,  that  we  depend  for  the  different 
substances  or  elements  which  we  have  to- 
day, such  as  iron,  tin,  copper,  gold,  silver, 
etc.  Every  ounce  of  matter  that  we  know 
of  today,  including  our  very  bodies,  is 
composed  of  millions  of  billions  of  these 
ever-whirling  electrons,  so  our  scientists 
tell  us. 

DIFFERENCE   BETWEEN   BREAD   AND  IRON 
ONE  OF  ATOMIC  STRUCTURE. 

Thus,  we  see  that  the  difference  between 
a  piece  of  bread  and  a  piece  of  iron — is 
that  one  has  a  different  electronic  structure 
than  the  other.  Aluminum,  for  example, 
has  a  different  number  of  electrons  whirl- 
ing around  its  atomic  nuclei  than  does  gold 
or  iron.  It  has  been  intimated  by  some  of 
our  ablest  scientists  that  the  dream  of  the 
Alchemists  of  old  would  surely  come  to 
pass,  once  we  master  the  key  to  the  atomic 
structure.  For  if  we  can  apply,  let  us  say, 
a  powerful  electric  charge  to  a  certain  sub- 
stance so  as  to  alter  its  electronic  and 
atomic  formation,  then  we  can  turn  lead  or 
iron  into  gold,  but  we  have  no  such  con- 
trol as  yet  over  the  electron  family  circle. 
Thus  we  cannot  cause  them  to  combine  in 
any  desired  pattern,  altho  we  are  beginning 
to  learn  what  some  of  these  patterns  are, 
at  any  rate. 

As  Professor  Millikan  has  shown,  as  well 
as  other  investigators,  there  is  apparently 
a  vast  amount  of  space  between  the  elec- 
trons in  an  atom  and  experiments  have  been 
made  which  have  demonstrated  this  phe- 
nomenon to  a  very  remarkable  degree.  Free 
electrons  have  been  shot  thru  an  atom 
without  touching  any  of  the  other  electrons 
in  that  atom,  or  without  dislodging  any  of 
them,  and  past  on  over  a  considerable  dis- 
tance before  coming  to  rest. 

Fig.  5  illustrates  Sir  Oliver  Lodge's  pre- 
diction of  what  might  occur  if  we  under- 
stood how  to  produce  atomic  disintegra- 
tion and  realize  the  tremendous,  almost  in- 
conceivable power  locked  up  in  the  atom — 
that  is,  we  could  raise  all  the  German  ships 
that  were  sunk  in  the  Scapa  Flow  atop  the 
Scottish  mountains. 

It  is  interesting  to  learn  of  some  other 
remarkable  results  that  could  be  accom- 
plished by  atomic  disintegration.  As  Soddy 
shows,  radium  gives  off  heat  at  the  rate  of 
133  gram  calories  per  hour,  or  in  the  2,500 
years  of  its  life  (half-period  of  decay) 
it  will  yield  the  stupendous  total  of  2,900,- 
000,000  gram  calories  per  gram  of  pure 
radium.  The  calculation  data  on  the  steam 
locomotive  were  kindly  supplied  by  Mr.  H. 

5.  Vincent,  of  the  Engineering  Department 
of  the  American  Locomotive  Co.  An  inter- 
esting computation  shows  that  five  ounces 
of  this  precious  stuff,  which  you  can  hold 
in  your  hand,  would  propel  a  standard  pas- 
senger train  of  10  Pullman  cars  from  New 
York  to  Chicago,  a  distance  of  908  miles  by 
railroad.  How  many  tons  of  coal  do  you 
think  it  takes  to  drive  such  a  train  over  a 
900-mile,  22-hour  journey?  It  requires  60 
tons  of  the  best  anthracite  coal  to  make  one 
trip  from  New  York  to  Chicago  or  vice 
versa.  Such  a  train  averages  41  miles  per 
hour  and  the  steam  passenger  engine  used 
for  the  trip  develops  an  average  of  1,600 
horse-power.  The  engine  is  rated  at  2,200 
horse-power. 

FIVE  OUNCES  RADIUM  WOULD  DRIVE 
TRAIN  900  MILES. 

The  manner  of  computing  the  amount  of 
radium  required  to  duplicate  the  work  of  a 
60-ton  coal  pile,  measuring  67  feet  high, 
with  a  base  10  by  10  feet,  as  shown  at  Fig. 

6,  is  based  on  the  assumption  that  each 

{Continued  on  page  934) 
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AMERICA  has  blazed  the  trail  in 
f\  many  of  the  world's  greatest  en- 
/  %  gineering  projects  and  accomplish- 
*-  ments,  and  it  has  remained  for  one 
of  the  great  western  railways  of 
the  United  States  to  electrify  the  longest 
stretch  of  trunk  line  in  the  world,  and 
which  within  a  short  time  will  extend  over 
a  distance  of  about  850  miles.  This  route 
extends  over  some  of  the  steepest  ranges 
of  our  western  mountains.  The  enterpris- 
ing railroad  which  has  had  the  foresight 
and  courage  to  attempt  such  a  gigantic 
electrification  scheme  as  this,  is  the  Chicago, 
Milwaukee  and  St.  Paul  Railway,  whose 
tracks  pass  thru  the  thriving  cities  of  St. 
Paul,  Minneapolis,  Butte,  and  Spokane.  The 
section  of  this  railroad  running  between 
Harlowton,  Montana,  and  Avery,  Idaho, 
440  miles  trunk  line  distance,  and  passing 
over  the  great  Continental  Divide,  has  been 
in  electrical  operation  for  some  time.  Work 
has  been  under  way  for  several  years  on  the 
electrification  of  the  main  trunk  lines  pass- 
ing over  the  Cascade  Mountains  in  Wash- 
ington, between  Othello  and  Puget  Sound 
to  Seattle,  a  distance  of  211  miles.  Electric 
current  has  recently  been  turned  on  the  110 
mile  stretch  of  this  system,  extending  from 
Othello  to  Cle  Elum,  as  shown  in  the  ac- 
companying illustration. 

By  the  first  part  of  the  year  1920,  it  is 
expected  to  "open  up"  the  electrified  section 
of  the  road  from  Cle  Elum  to  Seattle,  or 
about  130  miles.  This  will  then  give  a 
completely  electrified  trunk  line  for  a  dis- 
tance of  about  680  miles.  As  becomes  evi- 
dent, this  leaves  a  gap  of  non-electrified  or 
steam  operated  trunk  line,  extending  from 
Avery  to  Othello,  approximately  220  miles, 
which  for  the  present  will  be  operated  with 
steam  driven  locomotives.  However,  a 
grand  scheme  of  electrification  has  been 
mapt  out  by  the  engineers  of  the  C.  M.  & 
St.  P.  system,  for  the  complete  electrifica- 
tion of  the  entire  trunk  line  between  Har- 
lowton, Montana,  and  the  Pacific  coast, 
that  is,  Seattle  and  Tacoma,  which  will  give 
a  total  electrified  route  of  about  900  miles ; 
this  means  one  way  direct  trunk  line  mile- 
age and  does  not  include  auxiliary  trackage 
such  as  spurs,  switches,  yard  tracks,  etc., 
which  would  make  a  total  of  about  1000 
miles  of  electrified  track.  When  the  com- 
plete electrification  is  effected  within  a  year 
or  two,  when  railroad  matters  have  become 
more  stabilized  than  they  are  at  present, 
due  to  the  government  operation  of  rail- 
roads which  has  markedly  curtailed  the  gi- 
gantic improvements  which  would  have 
taken  place  otherwise,  this  system  will  have 
succeeded  in  electrifying  within  200  miles, 
one-half  of  the  entire  mileage  of  the  St. 
Paul-Seattle  line. 

It  would  be  considered  a  wonderful  feat 
of  electric  railway  engineering,  even  if  this 
great  length  of  trackage  had  been  electri- 
fied or  was  about  to  be  electrified,  over  a 
stretch  of  level  country,  but  one  glance  at 
the  profile  view  on  the  opposite  page  show- 
ing the  severe  grades  met  with  in  climbing 
the  stiff  mountain  ranges,  will  give  some 
slight  idea  of  the  titanic  task  encountered 
in  the  "engineering"  of  this  vast  20th  cen- 
tury development. 

Previously  steam  locomotives,  the  largest 
ever  built,  puffed  and  snorted  painfully 
over  these  mountain  trails.  In  the  winter 
time,  when  snow  and  ice  descended  in  the 
passes  to  depths  of  15  to  20  feet,  and  the 
mercury  in  the  thermometer  slipt  out  of 
sight,  the  only  thing  the  steam  engines 
could  do  was  to  stand  fast  on  the  track  and 
freeze  up,  so  severe  were  the  winter-time 


operarting  conditions ;  this  was  often  the 
actual  experience  of  the  C.  M.  &  St.  Paul 
Railway.  It  has  happened  many  times 
since  this  system  has  been  operating  with 
electric  locomotives,  that  one  of  these 
"electric  steeds  of  the  rail"  has  been  sent 
out  to  haul  in  a  disabled  and  frozen  up 
steam  engine. 

In  the  accompanying  illustration  several 
interesting  comparisons,  of  steam  and 
electrified  railroad  systems,  are  vividly  de- 
picted. The  two  locomotives,  one  electric, 
ana  the  other  steam-driven,  here  illustrated, 
tell  the  story  of  the  wonderful  advance  in 
railroading  over  the  vast  stretches  of  our 
western  plains  and  mountains  from  the 
year  1848,  when  the  first  steam  engine, 
"Bob  Ellis",  here  shown,  proudly  hauled  the 
first  train  of  cars  over  Wisconsin  rails,  up 
to  the  present  day,  when  the  gigantic  elec- 
tric locomotive  here  shown,  swings  up  and 
over  the  precipitous  mountain  paths  and  on 
to  the  coast,  850  miles  thru  America's  most 
gorgeous  scenery. 

The  electric  power  for  operating  this 
electrified  railroad  system,  is  derived  from 
vast  water-power  developments,  which  have 
been  brought  to  their  present  stage  of  ef- 
ficiency by  the  Montana  Power  Company. 
The  electrical  power  supply  utilized  in 
operating  the  440  miles  of  electrified  trunk 
line,  between  Harlowton  and  Avery,  and 
the  160  miles  of  electrified  spur  and  yard 
trackage  in  Montana,  is  obtained  from  the 
hydro-electric  power  plants  of  the  Montana 
Power  Co.,  whose  main  plant  is  located  at 
Great  Falls,  Montana.  The  electric  power 
for  operating  trains  over  the  Cascade  dis- 
trict will  be  obtained  from  hydro-electric 
developments  at  Long  Lake,  Snoqualmie 
Falls  and  possibly  Priest  Rapids  on  the 
Columbia  River.  The  electric  current  from 
the  water-power  generating  stations  is  de- 
livered in  the  form  of  100,000  volt  alternat- 
ing current.  With  this  high  potential  the 
tremendous  losses  are  brought  to  a  very 
low  minimum,  and  electric  power  may  be 
transmitted  for  a  great  distance,  even  200 
miles  or  more,  when  necessary.  The  elec- 
tric power  for  operating  the  mountain  dis- 
trict for  example,  is  delivered  at  100,000 
volts  potential  over  transmission  wires 
strung  along  the  route  on  steel  towers  and 
is  distributed  along  the  way  to  14  sub-sta- 
tions. The  purpose  of  these  sub-stations 
is  to  pass  the  100,000  volt  ultra-high  poten- 
tial alternating  current  into  transformers 
and  thence  into  rotary  transformers,  which 
convert  it  to  a  much  lower  tension  direct 
current,  or  one  having  a  potential  of  but 
3,000  volts  ;  as  but  1,800  to  2,000  volts  is 
required  to  kill  a  man  in  the  electric  chair, 
it  may  readily  be  judged  what  a  tremendous 
potential  100,000  volts  really  is !  The  sub- 
stations thus  perform  two  important  func- 
tions— they  transform  the  100,000  volt  cur- 
rent down  to  one  of  3,000  volts,  which  can 
be  more  safely  used  in  operating  the  motors 
on  the  locomotive,  and  besides — they 
change  the  alternating  current  to  a  direct 
or  a  continuous  one. 

The  alternating  current  pulsates  or  rather 
alternates  from  positive  to  negative  about 
120  times  per  second,  while  the  direct  or 
continuous  current  passes  in  the  same  di- 
rection continuously,  i.e.,  one  wire  is  posi- 
tive and  the  other  negative  all  the  time, 
while  with  alternating  current,  such  as  used 
in  the  main  100,000  volt  transmission  lines, 
the  wires  become  charged  positive  and 
negative,  alternately,  120  times  per  second. 
Motor-generators  are  used  in  each  sub- 
station, the  stept-down  alternating  current 
from  the  transformers  operating  an  A.  C. 


motor,  which  motor  is  connected  directly 
on  the  same  shaft  with  two  direct  current, 
3,000  volt  generators.  The  two  D.  C.  gene- 
rators are  connected  in  series  and  deliver 
3,000  volts  D.  C.  to  the  over-head  trolley 
wires  from  which  the  electric- giants  of  the 
rail  derive  their  power ;  not  thru  the  ordi- 
nary trolley  pole,  but  by  means  of  a  very 
elaborate  trolley  contactor  known  as  the 
pantograph  trolley.  The  advantage  of  this 
trolley  contactor  is  that  on  curves  and  also 
on  high  speeds  for  straight  runs,  there  is 
only  a  slight  probability  of  the  trolley 
losing  contact  with  the  wire.  The  ordinary 
city  or  suburban  trolleys  use  but  550  volts 
D.  C. 

ELECTRIC  EQUIPMENT. 

Under  normal  conditions,  forty-two 
powerful  electrical  locomotives  are  re- 
quired to  haul  freight  and  passenger  trains 
over  the  electrified  mountain  districts  of 
the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way. These  locomotives  each  cost  approxi- 
mately $112,000;  they  weigh  284  tons  each 
and  will  haul  3,200-ton  loads,  trailing  up  a 
1  per  cent,  grade  at  an  average  speed  of 
sixteen  miles  an  hour.  Similar  electric 
locomotives,  geared  for  greater  speed,  will 
haul  800-ton  passenger  trains  over  the  same 
stretch  at  a  speed  of  sixty  miles  per  hour. 
To  appreciate  the  immense  tractive  power 
of  these  electrical  "Goliaths"  one  should 
know  that  the  wood-burning  locomotive  of 
fifty  years  ago  weighed  twenty  tons  and 
had  a  tractive  power  of  only  5,000  pounds ! 
The  present-day  big  Mallet  steam  locomo- 
tive has  a  tractive  power  of  76,200  pounds 
and  the  electrical  locomotive,  weighing  284 
tons,  has  a  tractive  power  of  85,000 
pounds.  These  electrical  locomotives  are 
112  feet,  8  inches  long,  and  are  driven  by 
separate  motors,  twin  geared  to  each  of 
eight  pairs  of  driving  wheels.  The  cab  ex- 
tends nearly  the  whole  length  of  the  loco- 
motive. 

REGENERATIVE  BRAKING. 

Regenerative  braking  applies  to  a  method 
used  on  down  grades,  by  which  the  train, 
instead  of  consuming  electricity,  actually 
produces  it  while  traveling  onward,  and 
by  which,  at  the  same  time,  the  speed  of 
the  train  is  kept  under  perfect  control. 

This  is  the  first  use  ever  made  of  direct 
current  regenerative  braking,  and  the  fol- 
lowing from  an  authority  on  the  subject 
explains  its  functions : 

"Electric  motors  are  reversible  in  their 
function,  namely;  while  they  absorb  elec- 
trical energy  and  give  out  mechanical 
energy  going  up  grades,  they  can  reverse 
this  operation  and  absorb  the  mechanical 
energy  given  the  train  down  grade  by 
gravity,  and  transfer  it  into  electrical 
energy.  Thus  the  electric  locomotive  pro- 
vides a  perfect  braking  system,  which  is  in- 
dependent and  separate  from  the  air 
brakes,  which  are  used  only  in  emergency 
and  for  stopping  trains.  Electric  energy  so 
generated  can  be  turned  into  the  trolley 
wire  to  assist  other  trains  and  reduce  the 
amount  of  purchased  electric  current." 

In  actual  operation,  at  the  crest  of  the 
grade,  the  helper  locomotive  is  brought  to 
the  front  of  the  train  and  coupled  with 
the  forward  locomotive,  both  being 
operated  as  one.  The  train  is  then  con- 
trolled on  the  down  grade  by  regenerative 
braking. 

This  system  of  braking  provides  maxi- 
mum safety,  eliminates  wheel,  brake-shoe 
and  track  wear  and  overheating;  insures 
uniform  speed  on  down  grades,  and  re- 
(Continued  on  page  931) 
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MAN  is  so  constituted  that  his  or- 
ganism is  sensitive  to  certain 
types  of  energy  transmission  and 
insensitive  to  others.  Our  bodies 
are  able  to  detect  changes  in 
temperature,  changes  in  wind  velocity, 
changes  in  humidity,  changes  in  intensity 
of  a  light  source,  and  our  thermometers, 
anemometers,  hygrometers  and  photome- 
ters are  devised  to  measure  these  things. 
Our  bodies  are  insensitive  to  the  slow  and 
continuous  changes  in  atmospheric  pressure 
as  indicated  by  our  barometers  and  baro- 
graphs, tho  we  do  respond  to  quick  changes 
in  pressure  such  as  we  experience  in  the 
rapid  ascent  or  descent  of  elevators  in  sky- 
scrapers. But  there  are  cases  where  only 
our  inanimate  instruments  are  able  to  de- 
tect the  presence  of  some  physical  agents 
and  variations  therein. 

One  of  the  most  notable  cases  is  that  of 
the  magnetic  field, — a  man  can  thrust  his 
hand  into  the  airgap  of  a  powerful  electro- 
magnet and  experience  no  sensation  what- 
ever. Of  course  when  the  body,  which  is 
an  electrical  conductor,  is  placed  in  a  vary- 
ing magnetic  field  there  must  be  induced 
electrical  currents  set  up  in  the  tissues. 
Some  experimenters  have  claimed  to  have 
detected  the  effects  of  these  currents  as  set 
up  by  very  powerful  alternating  magnetic 
fields,  but  the  question  may  still  be  consid- 


ered an  open  one.  However,  we  are  on 
sure  ground  when  we  state  that  the  human 
organism  is  not  directly 
aware  of  the  magnetic 
field  of  the  earth,  and 
without  the  aid  of  special 
apparatus  would  be  as  un- 
aware of  it  as  if  it  were 
absolutely  non  -  existent. 
But  the  compass  needle 
furnishes  irrefutable  evi- 
dence of  the  presence  of 
this  mysterious  ether  phe- 
nomenon. 

At  any  chosen  geograph- 
ical location  close  observa- 
tion shows  that  the  com- 
pass needle  undergoes  con- 
tinuous fluctuations  corre- 
sponding to  changes  in  di- 
rection and  strength  of 
the  earth's  magnetic  field. 
These  changes  may  be 
clast  as  (I)  Regular  Fluc- 
tuations, and  (II)  Irregu- 
lar Fluctuations.  The  first- 
named  may  be  grouped 
under  three  principal  sub- 
heads :  (a)  Secular,  (b) 
Diurnal,  and  (c)  Annual. 
The  secular  change  has 
been    known    since  1634 


and  is  a  slow  progres- 
sive change  with  lapse 
of  time.  The  diurnal 
change  is  one  that  has 
a  daily  cycle  or  period 
and  is  repeated  day  af- 
ter day.  It  was  discov- 
ered in  1722  and  is  no 
doubt  related  to  the 
ionizing  action  of  sun- 
light upon  the  atmos- 
phere. The  annual 
change  is  likewise  a  re- 
curring change,  but  is 
repeated  every  year. 
It  is  a  small  variation 
and  is  without  doubt 
due  to  forces  situated 
outside  the  earth. 

The  present  paper 
deals  primarily  with 
the  Irregular  Fluc- 
t  u  a  t  i  o  n  s,  commonly 
termed  "Magnetic 
Storms."  These 
are  small,  irregular 
fluctuations  which  may- 
be especially  marked 
for  a  duration  of  a  few 
seconds,  a  few  hours, 
or  even  for  several 
days. 

MAGNETIC  STORMS 
CAUSED  BY  WIND,  RAIN, 
CLOUD  SHADOWS  AND 
SUN  SPOTS. 

Just  as  a  rain  storm 
may  be  a  purely  local 
affair  or  may  cover 
half  a  continent,  so 
may  a  magnetic  storm 
be  purely  local  in  ori- 
gin or  world  wide  in 
scope.  In  November, 
1882,  near  the  period 
of  maximum  sun  spots, 
a  magnetic  storm  oc- 
curred at  the  same  mo- 
ment over  the  entire, 
earth.  Such  disturb- 
ances are  usually  accompanied  by  auroral 
(Continued  on  page  920) 


Electrical  Apparatus  Devised  by  the  Writer  of  the  Present 
Article  for   Recording  the   Effect  of  "Magnetic  Storms"  or 
Fluctuations  in  the  Earth's  Magnetic  Field.  See  Also  Fig.  1-A 
for  Connections. 
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The  Above  Views  Show  the  Large  Men's  Swimming  Pool  at  the  Hotel  Pennsylvania,  New  York  City.  At  the  Left,  and  Also  in 
the  Center  at  the  Right-Hand  View,  May  be  Seen  the  Tile-Covered  Water  Purifying  Apparatus,  the  Ultra-Violet  Ray  Tubes  of 
Which  Sterilize  All  the  Water  in  the  Swimming  Tank  Continuously.   Electrically  Operated  Ultra-Violet  Ray  Tubes  Accomplish 

This  Result. 


JOSEPH  H.  1RAU§ 


OF  the  thousands  of  people  who 
frequent  swimming  pools  every 
year,  how  many  realize  the  fact 
that  such  bodies  of  water,  both 
indoors  and  outdoors,  are  pol- 
luted with  germs  and  bacteria  of  all  kinds? 
A  bacteriologist  can  at  any  time  secure 
water  from  such  a  pool  and  upon  making 
a  germ  culture,  will  find  it  filled  with  the 
bacteria  of  various  diseases  such  as  influ- 
enza, typhoid,  enteritis,  diptheria,  Asiatic 
cholera,  peritonitis,  tetanus,  etc.,  and  sel- 
dom do  people  believe  that  they  have  ob- 
tained the  disease  from  polluted  waters, 
preferring  to  accuse  any  other  source  than 
to  think  of  the  possibility  of  "catching 
something"  from  an  innocent-looking 
swimming  pool. 

One  hotel  management  in  New  York  has 
shown  foresight  enough  to  know  that  such 
is  actually  the 
case,  and  that 
disease  germs 
do  breed  and 
lurk  in  the 
water  of  pools; 
even  drinking 
water  being 
full  of  the 
germs  men- 
tioned, and 
various  other 
lesser  cultures, 
too  numerous 
to  mention. 
Therefore,  in- 
stead of  using 
the  water  di- 
rectly from  the 
main  pipes, 
they  installed 
an  ultra-violet 
ray  sterilizing 
apparatus 
which  com- 
pletely steri- 
lizes the  water, 
so  that  the  most 
exacting  cul- 
tures of  the 
water  taken 
from  the  pool 
«Vinw  a  rr,m  Sectional  View  Thru  Ultra- 
snow   a   com-  tne  Swimmjng  Poo)  Passes 

plete    absence  is  Acted  up 


©2s 


of  all   germs,   fungi,   and  other  poisons. 

This  sterilizer  consists  essentially  of  a 
container  thru  which  water  is  past,  this 
apparatus  being  connected  with  the  in- 
take and  exhaust  water  pipes,  and  a  spe- 
cial type  of  electric  lamp  using  220  volts, 
which  generates  powerful  ultra  violet  rays. 
These  rays  are  generated  and  radiated 
thru  a  quartz  tube  surrounding  a  mercury 
vapor  arc,  as  shown  in  the  accompanying 
illustration. 

Strange  as  it  may  seem,  ultra  violet  rays 
have  the  peculiar  property  of  a  complete 
bactericidal  agent,  and  pathogenic  germs, 


Violet  Ray  Lamp  Chamber  With  Partitions,  Showing  How  the  Water  From 
From  the  Inlet  Pipe  Thru  the  Successive  Compartments,  Where  the  Water 
on  and  All  Germs  Killed  by  the  Powerful  Ultra-Violet  Rays, 


in  fact  all  germs  and  fungi  are  completely 
destroyed  by  their  action.  These  lamps 
were  developed  by  Peter  Cooper  Hewitt  in 
part;  that  is,  he  developed  the  mercury 
vapor  arc  and  De  Mare  has  first  used  it  for 
water  sterilization.  This  hotel  uses  220 
volts  direct  current  for  the  operation  of 
these  lamps. 

Ultra  violet  rays,  altho  invisible  and  in- 
tangible, are  easily  produced  in  very  large 
quantities  by  quartz  glass  mercury  vapor 
lamps.  When  started,  the  lamp  is  tilted, 
which  breaks  the  mercury  bridge  and  the 
arc  is  struck,  whereupon  the  mercury  is 
vaporized  and  the  current  passes  thru  the  hot 
vapor,  thus  maintaining  the  arc.  Not  only 
is  this  method  economy  in  itself,  but  it  opens 
up  a  new  branch  of  swimming  pool  water 
sterilization,  inasmuch  as  by  using  proper 
filtering  and  circulating  apparatus  very 
good  and  sani- 
tary water  can 
be  supplied  in- 
definitely, as  at 
the  Hotel 
Pennsylvania  in 
New  York  City. 
We  do  not 
mean  to  say 
that  this  hotel 
uses  the  same 
water  indefi- 
nitely, but  just 
cite  this  as  an 
example  show- 
ing that  the 
same  water 
could  be  used 
over  and  over 
again.  The  say- 
ing "that  we 
swim  in  purer 
water  than  you 
drink  at  home" 
is  quite  correct. 
This  apparatus 
also  renders  a 
pleasing  atmos- 
phere to  the 
swimmers  in 
the  cool,  invit- 
ing waters. 
(Continued  on 
page  939) 
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General  View  of  the  Capitol  Theater  Stage,  New  York  City,  Showing  the  Revolving  Tower  Effect  Used.  This  Is  Filled  with  Chorus 
Girls,  Both  Inside  and  Out,  When  It  Is  in  "Full  Bloom."  Electric  Lights  Are  Used  to  Outline  the  Tower  Structure.  While  One 
Line  of  Girls  Ascend  the  Second   Line   is   Descending,   Producing  a  Beautiful  and  Entrancing  Spectacle.    The  Capitol  Theater  Is 

the  Largest  in  the  World. 


A BEAUTIFUL,  new  theater  was  re- 
cently opened  in  New  York,  which 
not  only  dwarfed  picture  palaces 
that  now  flank  Broadway,  but  also 
out-ranks  the  theaters  of  the  world. 
This  particular  assertion  not  only  embraces 
the  so-called  legitimate  theaters,  but  also 
the  celebrated  opera  houses  of  the  globe, 
including  the  far-famed  and  gorgeous  La 
Scala  at  Milan,  Italy. 

This  new  theater,  the  "Capitol,"  is  re- 
markable not  only  for  its  size,  but  in  its 
location  on  one  of  the  most  valuable  sites 
in  creation,  a  $3,000,000  plot,  and  in  its 
unique  combination  of  pictures  and  other 
forms  of  entertainment.  It  extends  109 
feet  on  Broadway,  269  feet  on  51st  St.,  and 
thence  200  feet  south  to  50th  St.,  where  the 
stage  is  located.  This  feature  in  itself  re- 
quires a  frontage  of  157  ft. 

The  theater  presents  an  unbroken  front 
of  conventional,  monumental  design,  orna- 
mented by  a  solid  row  of  pilasters,  seven- 
teen in  number,  the  longest  line  adornment 


in  similar  New  York  buildings.  The  audi- 
torium is  175  feet  wide  and  extends  south 
towards  the  stage,  a  stretch  of  159  feet. 
Its  orchestra  floor  seats  2,750,  and  its  bal- 
cony seats  approximately  the  same  num- 
ber ;  or  a  total  seating  capacity  of  5,300. 
The  balcony  is  guiltless  of  the  presence  of 
a  single  supporting  column,  due  thru  the 
application  of  the  most  modern  Cantilever 
building  construction. 

THE  CAPITOL  THEATER  SHOW 

The  entertainment  at  this  theater  is 
unique  and  marvelous  in  that  the  manager 
has  attempted  to  combine  both  "folly"  nov- 
elties and  high-class  "motion  pictures."  The 
scene  depicted  in  the  photographs  is  from 
the  closing  scene  of  the  "Ned  Wayburn  Re- 
view." The  feature  scenic  effect  is  a  re- 
markable revolving  tower  filled  with  girls. 

This  tower  is  shifted  into  position  on  a 
set  of  tracks  from  its  resting  place  back 
stage,  being  mounted  on  a  carriage  which 
is  mounted  on  wheels,  so  that  its  movement 


forward  may  be  accomplished  in  the  least 
possible  time  and  with  the  minimum  of 
labor. 

When  thus  shifted  forward,  a  semi-cir- 
cular stairway  is  placed  around  the  base 
of  the  tower,  hiding  its  mechanism  and 
covering  the  electric  cables  leading  to  it 
for  the  lighting  purposes.  A  large  iron 
beam  swings  forward  and  locks  the  tower 
so  that  it  cannot  topple  over  or  sway. 

The  tower  itself  is  mounted  on  a  large 
wheel  supported  by  roller  bearings.  Two 
stairways  lead  upward  in  such  a  manner 
that  one  spirals  to  the  left  and  the  outer 
to  the  right.  The  inner  stairway  is  cov- 
ered by  very  fine  gauze,  which  makes  it  in- 
visible ordinarily.  The  rotating  mechanism 
of  the  tower  consists  of  a  worm-gear  drive 
which  is  rotated  by  two  men  in  back  of 
the  drop  or  back  scene. 

Now,  for  the  effect !  A  stairway-  -like- 
wise collapsible,  so  that  it  may  be  moved 
out  of  the  way  when  not  in  use — connects 
to  the  top  of  the  tower,  but  the  means  of 
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approach  to  the  tower  is  hid- 
den ;  a  sliding  trap  door  com- 
municating directly  with  a 
door  in  the  tower.  The  chorus 
girls,  hidden  from  view,  sud- 
denly are  seen  to  descend  on 
the  outer  spiral  and  arrange 
themselves  in  artistic,  graceful 
groups  upon  the  platform  of 
the  tower  itself  and  the  stage. 
After  a  short  period  of  enter- 
taining they  are  seen  to  ascend 
the  spiral  stairway  to  the  top 
and  seemingly  to  disappear, 
while  in  reality  they  descend 
again  on  the  inner  stairway. 
Suddenly,  the  lights  illuminat- 
ing the  inner  spiral  are  flashed 
on  the  tower,  being  made  to 
revolve  at  the  same  time.  This 
causes  the  girls  behind  the 
gauze-veiled  inner  stairway  to 
be  seen  as  tho  in  a  mist.  They 
descend  constantly,  while  those 
on  the  outer  are  ascending, 
thanks  to  communicating  plat- 
forms between  the  stairways 
at  both  top  and  bottom,  so  that 
an  endless  stream  of  actors 
and  actresses  form  a  spectacu- 
lar and  bewildering  maze. 

The  illustration  shows  clear- 
ly the  arrangement  of  the 
tower  and  its  methods  of  com- 
municating at  the  top  and  bot- 
tom chambers,  likewise  the 
carriage  and  the  rotative 
means.  The  insert  view  shows 
the  top  dome  with  its  sliding 
trap  door  and  the  communica- 
tion means  between  the  two 
stairways ;  likewise  the  beam 
holding  the  tower  rigidly  in 
place.  Two  steel  cables  clamped 
to  this  beam  are  tightened 
by  means  of  turnbuckles  act- 
ing, in  this  way,  as  braces  and 
minimize  any  lateral  swing- 
ing tendency  which  the  tower 
and  its  beauties  may  experi- 
ence. 


The  Revolving  Tower  Filled  with  Chorus  Girls  from  the  Ned  Wayburn 
Review  at  the  Capitol  Theater. 


Immediately  below  the  base 
are  three  commutators  which 
supply  current  for  the  illu- 
mination of  the  tower.  Large 
brushes  make  contact  with  the 
cummutators,  each  of  which 
is  directly  connected  to  a  very 
heavy  rubber  covered  cable, 
running  to  its  supply  base,  the 
switchboard  back  stage. 

The  switchboard  itself  is  a 
beauteous  marvel  of  simplicity. 
It  is  capable  of  producing  not 
only  ordinary  actual  work,  but 
intense  serviceability  under  un- 
usual conditions.  Its  panels 
of  the  unit  type  are  constructed 
so  that  they  may  be  removed 
separately  for  any  necessary 
repairs.  From  this  switch- 
board, a  variety  of  current 
may  be  obtained  and  methods 
for  inserting  plugs  to  draw 
any  voltage  of  any  form  from 
it  are  found  to  conform  with 
both  the  fire  underwriters' 
laws,  and  laws,  if  such  there 
are,  for  preventing  any  seri- 
ous accident  to  those  directly 
responsible  for  the  electrical 
side  of  the  show  as  there  is 
no  way  of  coming  in  contact 
with  a  live  circuit,  all  the 
switches  being  entirely  con- 
cealed. From  the  switchboard, 
110  volts  alternating  or  direct 
current  may  be  obtained.  Like- 
wise, 220  volts  in  both  forms. 
Elaborate  rheostats  and  regu- 
lators allow  a  gradation  of 
current  value  which  alone  is 
capable  of  producing  most 
wonderful  stupendous  effects 
which  any  stage  setting  or  any 
play  may  necessitate. 

Fourteen  or  more  projectors 
with  variable  color  filters 
enable  a  diffusion  of  light  in 
all  its  color  values  to  be  di- 
rected in  streams  upon  the 
stage  and  ac;jrs. 


By  GEORGE  WALL 


'est 


NOW  that  the  war  has  shown  us  what 
an  invaluable  instrument  the  modern 
periscope  really  is,  even  to  the  extent 
that  thousands  of  our  brave  soldiers  in  the 
trenches  in  many  instances  owed  their 
very  lives  to  the  efficiency  of  the  trench 
periscope  for  looking  over  the  parapet 
without  exposing  their  heads  or  bodies,  we 
are  not  surprised  perhaps  to  see  the  peri- 
scope adapted  to  the  requirements  of  mod- 
ern railroading.  Why  not  use  the  peri- 
scope on  locomotives,  both  electric  and 
steam?  It  should  save  many  lives  for 
more  reasons  than 
one.  Its  use  should 
certainly  prevent 
many  heretofore  un- 
avoidable occurrences 
such  as  rear-end  col- 
lisions, etc. 

The  periscope  for 
locomotives  employs  a 
large  mirror,  so  that 
the  engineer  need  not 
focus  his  gaze  accur- 
ately on  a  small  eye- 
piece, as  in  the  sub- 
marine periscope,  for 
this  would  hardly  do 
owing  to  the  many 
duties  constantly 
thrust  upon  him.  The 
accompanying  i  1 1  u  s- 
trations    show  the 


periscope  in  use  on  an  electric  locomotive 
and  two  of  them  are  here  employed,  as 
the  electric  locomotive,  unlike  its  steam- 
driven  prototype,  is  liable  to  run  in  either 
directions,  for  it  is  reversible. 

For  one  thing,  the  locomotive  periscope 
will  enable  the  engineer  to  see  at  all  times 
any  signals  from  the  rear  of  a  long  freight 
train,  such  as  the  swinging  arm  signals, 
or  swinging  lantern  signals,  given  by  brake- 
men  atop  the  cars,  and  he  also  can  see  the 
track  far  to  the  rear.  This  means  that 
if  he  should  see  a  train  on  the  same  track 


approaching  at  a  dangerous  speed,  that  he 
can  speed  up  his  own  train,  so  as  to  mini- 
mize the  effect  of  a  rear-end  collision,  if 
such  really  is  to  occur  at  all. 

We  have  often  heard  of  railroad  engi- 
neers racing  their  trains  so  that  the  run- 
away train  on  the  same  track  behind,  either 
cannot  catch  up  with  him,  or  else  if  it  did, 
and  in  view  of  the  fact  that  his  own  train 
was  traveling  at  a  speed  approximating 
that  of  the  pursuing  train,  that  any  colli- 
sion between  them  would  be  very  slight, 
compared  to  one  that  might  occur  between 
the  stationary  o  r 
slow-moving  train 
and  the  rapidly-mov- 
ing train  at  the  rear. 
No  one  can  look  in 
two  directions  at  the 
same  time  ordinarily, 
but  thanks  to  the  lo- 
comotive periscope, 
the  engineer  of  to- 
morrow will  be  bet- 
ter off  so  to  speak, 
for  after  a  little  prac- 
tice, he  can  keep  a 
sight  ahead  as  well  as 
behind,  by  simply 
glancing  periodically 
and  regularly  at  the 
periscope  beside  him. 
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THE  dust  and  fumes  which  are  dis- 
charged from  the  stacks  of  iron 
furnaces,  cement  mills,  and  many 
other  industrial  enterprises,  not  only 
represent  a  waste  of  valuable  ma- 
terial but  also  frequently  constitute  a  nui- 
sance.   In  the  interests  of  economic  con- 
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ess.  He  need  only  stand  where  he  can 
watch  the  stacks  leading  from  the  treater, 
while  some  one  opens  and  closes  the  treat- 
ing circuit.  When  the  current  is  "off," 
the  familiar  clouds  of  smoke  pour  out; 
but  when  the  current  is  ''on,"  the  smoke 
vanishes,  and  nothing  but  a  fine  vapor  can 


servation  it  is  desirable  to  eliminate  the 
loss  of  material  represented  by  this  dust, 
and  for  civic  or  legal  reasons  it  is  often 
necessary  to  suppress  the  nuisance  caused 
by  its  discharge  into  the  atmosphere.  Such 
cities  as  Pittsburgh  for  instance  have  long 
been  known  for  their  smoky  and  objection- 
able atmosphere. 

While  there  are  several  mechanical  and 
chemical  methods  for  collecting  or  suppres- 
sing dust  in  furnace  and  kiln  operation, 
they  are  in  general  limited  in  application 
by  conditions  of  temperature,  acidity,  and 
similar  qualities  of  the  product  to  be 
handled.  Electrical  precipitation  has  few 
limitations  of  this  sort  and  is  generally 
applicable  for  collecting  suspended  solid 
and  liquid  particles  of  every  description, 
whether  acid  or  alkaline,  from  gases  of 
widely  varying  temperature.  The  electri- 
cal method  is  simple,  economical  and  effec- 
tive, and  has  been  successfully  operated  in 
a  great  number  of  plants  of  various  kinds. 

A  visitor  to  one  of  these  plants  is  easily 
convinced  of  "the  practicability  of  the  proc- 
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Past 


he  seen.  Final  proof  of  the  effectiveness 
of  the  operation  is  provided  by  the  car- 
loads of  precipitated  dust  taken  out  of 
the  collecting  bins. 

USES  OF  ELECTRICAL  PRECIPITATION 

Electrical  precipitation  processes  are  now 
being  used  successfully  in  lead  and  copper 
smelters  to  reduce  metal  losses  from  the 
stacks  and  to  eliminate  smoke  nuisances ; 
in  cement  plants  to  collect  potash  and 
cement  dust ;  in  acid  plants  to  recover  acid 
fumes ;  and  in  rock  crushers  to  suppress 
the  dust  nuisance.  The  process  is  also  be- 
ing applied  to  iron  blast  furnaces  to  elimi- 
nate the  ore  dust  and  to  recover  potash 
values ;  to  gas  plants  for  removing  the 
dust,  tar,  and  lamp  black  from  the  gases; 
to  locomotive  roundhouses  and  power 
plants,  located  in  centers  of  population,  to 
remove  the  soot  and  cinders  from  the 
smoke;  and  to  industrial  processes  produc- 
(Continued  on  page  931) 
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THE  DAILY  WORK  OF 
THE  ELECTRICAL 
ENGINEER 

HOW  does_  the 
electrical 
engineer 
work,  and 
of  what 
does  his  work  con- 
sist?— is  probably  a 
question  uppermost  in 
the  minds  of  not  only- 
embryo  students  of 
electrical  engineering, 
but  one  which  exists 
in  the  minds  of  par- 
ents of  young  men 
about  to  choose  a  ca- 
reer as  well.  Of 
course,  it  is  impos- 
sible to  describe  the 
daily  routine  or  the 
general  work  carried 
on  by  an  engineer  to 
fit  any  one  type  of 

engineer  or  class  of  work,  as  there  are  so 
many  ramifications  of  the  engineering  pro- 
fession today  that  it  is  hard  to  find  two 
engineers  engaged  on  identically  the  same 
work,  or  who  accomplish  their  work  in 
the  same  manner,  in  one  engineering  office. 
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The  Consulting  Engineer — He  Is  the  Man 
Who  Must  Understand  the  Technical  De- 
tails of  an  Electrical  and  Mechanical  De- 
sign.    He  Must  Be  a  Good  Mathematician. 


Let  us  consider  how  the  electrical  engi- 
neer does  his  work  in  a  typical  case  and 
under  an  organization  such  as  exists  in  a 
large  manufacturing  plant. 

THE  CONSULTING  ENGINEER 

The  consulting  engineer  is  the  man  who 
either  conceives  the  original  idea  from 
which  a  machine  or  device  is  to  be  built, 
or  if  he  does  not  originally  conceive  the 


The  Draftsman,  Whose  Work  Generally  Laps 
Over  Into  the  Engineering  Line  More  or 
Less,  So  That  When  He  Has  Had  Consider- 
able Experience  He  Frequently  Holds  a  Po- 
sition as  an  Engineer- Draftsman. 


A  Busy  Scene  In  the  Drafting  Room  of  the  General  Electric  Company's  Works.  Here 
the  First  Tangible  Outlines  of  the  Engineer's  Ideas  Are  Brought  to  Life  in  the  Form  of 

Drawings  and  Blue-Prints. 


idea,  he  makes  the  first  design  from  the 
idea  as  supplied  by  someone  else  in  the 
organization  Or  by  a  department  of  the 
organization,  or  again,  possibly  by  a  pat- 
ron, who  desires  to  have  a  certain  machine 
built.  Many  times  the  outside  patron  sim- 
ply has  a  hazy  idea  as  to  what  he  wishes 
to  accomplish,  but  he  is  firm  in  his  belief 
that  it  can  be  done — and  it  is,  let  us  say, 
up  to  the  consulting  engineer  who  stands 
at  the  head  of  the  engineering  organization 
of  his  concern,  to  work  out  in  his  mind 
and  develop  the  nucleus  around  which  the 
future  device  or  apparatus  is  to  be  built. 
The  consulting  engineer  is  invariably  but 
not  always,  a  college-trained  man,  and  one 
who  is  a  thoro  mathematician.  He  is  an 
expert  with  the  slide  rule  and  knows  his 
text-books  the  same  as  a  musician  knows 
his  notes  and  keys.  In  his  early  training 
he  has  wisely  read  all  the  books  on  the 
various  subjects  appertaining  to  his  pro- 
fession that  he  could  possibly  procure,  and 
he  has  also  providentially,  in  practically 
all  cases,  provided  himself  with  a  good 
working  library  of  handbooks  and  text- 
books, which  will  be  of  real  service  to 
him.  The  carpenter,  plumber  or  ma- 
chinist works  with  his  tools,  and  these 
tools  he  must  have  to  accomplish  any  cred- 
itable performance  of  his  work.  The  con- 
sulting or  electrical  engineer  works  from 
his  hand-books  and  text-books,  in  general, 
coupled  with  his  experience  on  various  de- 
signs with  which  he  has  come  in  contact 
during  his  career.  Right  here  we  may  ad- 
vantageously study  the  mode  of  living,  for 
that  is  really  what  it  amounts  to  in  the 
final  analysis,  of  the  thoroly  trained  engi- 
neer, no  matter  what  line  he  happens  to 
be  engaged  in.  The  carpenter  for  example, 
may  build  a  house,  or  he  may  even  design 
a  building,  but  the  writer  has  noted  from 
personal  experience,  that  very  few  carpen- 
ters or  builders,  who  may  erect  such  a 
complex  structure,  keep  any  data  on  the 
building  as  to  its  cost  or  the  different  di- 
mensions for  future  reference,  but  the  en- 
gineer, particularly  the  consulting  engi- 
neer, will  bend  every  effort  conceivable  to 
acquire  all  empirical  data  on  any  machine 
which  he  is  interested  in,  and  particularly, 
any  machine  or  device  that  he  has  de- 
signed, and  which  has  been  built  from  his 
specifications.  This  should  be  so  in  every 
case,  not  only  for  the  engineer ;  and  as 
aforementioned,  the  engineer  really  lives 
his  life  in  this  fashion,  and  it  does  not 
hurt  him  either,  for  he  grows  to  be  meth- 
odical and  exact  without  being  taciturn 
or  worrisome.  Thus  it  is  that  the  consult- 
ing expert  refers  to  his  books  and  also  to 


catalogs,  of  which 
every  engineering  of- 
fice has  a  complete 
file,  in  order  to  de- 
termine the  dimen- 
sions of  any  stock 
parts  such  as  wheels, 
pulleys,  bearings,  etc., 
which  he  may  use  in 
laying  out  the  funda- 
mental design  of  the 
first  machine. 

THE  ENGINEER- 
DRAFTSMAN 


The  rough  pencil 
or  pen-and-ink 
sketches  with  a  few 
notes  on  them  cover- 
ing the  over-all  de- 
sign and  "high  lights" 
which  come  from  the 
consulting  engineer, 
reach  the  drafting 
room,  and  the  chief 
draftsman,  who  is  invariably  a  designing 
engineer  of  high  responsibility  and  thor- 
oly experienced.  Under  the  head  of  this 
Department  comes  a  staff  composed  of 
what  the  layman  generally  knows  as  the 
"draftsmen"  and  "tracers."    But  once  the- 


Blue-Printing  by  a  Machine  Fitted  with 
Powerful  Electric  Lights  Which  Take  the 
Place  of  Sunlight,  Used  in  the  Older  Process. 
The  Drawings  Are  Made  on  Tracing  Cloth. 

erstwhile  layman  has  been  initiated  into 
the  intricacies  of  the  draftsman's  every- 
day life,  he  will  be  surprised  indeed,  to 
learn  what  a  mass  of  detail  the  draftsman, 
{Continued  on  page  955) 


The  Engineer  Finds  His  Happiest  Moments 
When  the  "Child  of  His  Brain"   Has  Been 
Built  and  Made  Ready  for  Test. 
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THIS  Radio  and  Telegraph  School, 
two  departments  of  which  are  here 
illustrated,  offers  both  day  and  eve- 
ning classes  in  radio  operating  in 
which  the  instruction  has  been  ar- 
ranged to  qualify  the  student  to  pass  the 
U.   S.   examination  and  procure  a  First 


money  to  start   with.     This  sounds  fair. 

The  school  is  in  close  touch  with  the 
Marconi  Company,  the  U.  S.  Naval  Com- 
munication Service  and  other  commercial 
wireless  interests  at  all  times.  Advanced 
students  may  arrange  for  trips  to  the  local 
U.  S.  Naval  Station  or  to  ship  stations.  • 


A  View  of  the  Transmitting  Apparatus  in  the 
Simple  Construction  and  Arrangement  So  Tha 
Examined   and   Explained   by  the  Instructor. 

Grade  Commercial  Operator's  License  in 
the  shortest  possible  time. 

By  means  of  a  specially  built  high  fre- 
quency alternator  for  code  work  any  num- 
ber of  circuits  can  be  operated  at  various 
speeds  without  any  interference  with  one 
another.  On  the  high  speed  circuit  each 
student  is  assigned  to  a  station  with  as- 
signed call  letters :  traffic  is  then  carried 
on  between  stations  in  a  manner  exactly 
duplicating  actual  working  conditions 
"aboard  ship".  Wireless  traffic  is  given 
special  attention — the  student  is  taught  the 
correct  form  to  use  for  all  classes  of  mes- 
sages— a  point  often  overlooked  by  schools 
hitherto. 

The  school  is  equipt  with  both  trans- 
mitting and  receiving  apparatus ;  all  types 
of  Vacuum  Tube  detectors,  Regenerative 
and  Cascade  Amplifiers,  etc.,  which  are  in 
daily  use,  receiving  from  damped  and  un- 
damped ware  stations  at  all  times  for  the 
students'  instruction. 

To  men  recently  discharged  from  the 
army  and  navy  service  the  school  offers  a 
special  course  of  instruction  to  brush  them 
up  for  the  examination.  This  can  be  com- 
pleted in  a  very  short  time  and  should  the 
student  reside  outside  Chicago  the  school 
management  offers  to  assist  in  procuring 
employment  to  enable  him  to  earn  living 
expenses  while  attending  the  classes. 

As  a  radio  inspector  is  assigned  to  this 
district  the  student  after  finishing  the 
course  can  take  the  government  examina- 
tion without  traveling  to  some  other  city. 

The  evening  classes  are  particularly  at- 
tractive to  the  out-of-town  student  as  he 
can  procure  employment,  pay  his  tuition  on 
the  installment  plan  and  complete  the 
course  in  a  short  time  with  little  or  no 


Radio  and  Telegraph  School.  Note  the  Very 
t  Each  Piece  of  the  Station  May  Be  Freely 
The  Set  Shown   Is  a   Standard  Ship  Outfit. 

Morse  "Land  Wire"  Department. 

In  leaching  Morse  telegraphy,  the  work 
is  divided  into  four  courses,  each  covering 
the  different  phases  of  commercial  use. 

Morse  telegraphy  can  never  be  replaced 
by  wireless  for  the  one  reason  that  two 


ships  in  the  harbor  cannot  transmit  wireless 
messages  at  the  same  time  and  must  wait 
'till  the  others  finish  while  in  Morse  teleg- 
raphy there  are  probably  a  hundred 
thousand  messages  being  transmitted  and 
received  simultaneously. 

The  various  courses  taught  are  as  fol- 
lows :  Railroad  course,  which  includes 
Morse  Telegraph  Code,  Train  Despatching, 
Railroad  Signals,  Railroad  Abbreviations, 
Railway  Messages,  Accident  Reports, 
Classification  of  Trains,  Time  by  Tele- 
graph, Train  Sheets,  Train  Schedules, 
Car  Reports,  etc. 

The  Commercial  Telegraph  Course.  ; 

Commercial  course  is  comprised  of  the 
following:  Morse  Telegraph  Code,  Press 
Reports,  Service  Messages,  Night  Mes- 
sages, Commercial  Messages,  Cablegrams, 
Franked  Messages,  Weather  Reports,  Ci- 
pher Messages,  Abbreviations,  Government 
Messages,  Typewriting,  and  includes  every- 
thing contained  in  the  Railroad  Course. 

The  Brokerage  Course. 

The  Brokerage  course  includes  all  of  the 
Railroad  and  Commercial  Courses,  high 
speed  telegraphy,  use  of  Vibroplex,  Phillip's 
Code,  marking  of  quotation  board,  stock 
report  quotations,  C.  N.  D.'s  market  reports, 
grains,  provisions,  live  stock,  stock  abbre- 
viations and  form  and  methods  of  handling, 
buying  and  selling  stock,  bonds,  grains  and 
provisions.  This  course  is  particularly  in- 
teresting to  those  who  are  now  high  speed 
commercial  operators  and  should  appeal  to 
every  man  and  woman  who  speculates,  re- 
gardless to  what  extent.  Having  this  train- 
ing, one  can  trade  in  a  brokers  office  to 
greater  advantage  than  one  who  must  de- 
pend solely  on  the  quotation  board. 

Associated  Press  Course. 

Associated  Press  course  includes  all  of 
the  three  foregoing  courses  and  in  addition 
the  necessary  geography,  history,  literary 
facts,  names  of  public  characters,  dates  of 
events,  which  the  newspaper  man  or 
woman  telegrapher  must  be  thoroly  con- 
versant with. 


A  Group  of  Interested  Radio  "Bugs"  Who  Intend  Going  Into  This  Game  Not  Alone  ast  a 
Mere  Hobby,  but  as  a  Real  Means  of  Obtaining  a  Livelihood  in  an  Interesting  Profession. 
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Rear-ward  View  of  the  Beach  "Helicopter" — Or  Vertically  Rising 
Airplane.    The  Model  Flies  Successfully. 


Perspective  View  of  the  Beach  "Helicopter" — the  Comprest  Air 
Motors  Can  Be  Seen  Just  Below  the  Motor  Tracks. 


licopt< 

JOHH  KEAGIHS,  M.  E. 


THE  progress  and  development  of 
mechanical  flight  has  been  so  rapid 
that  today  we  find  ourselves  almost 
at  the  end  of  our  tether  with  the 
present  type  of  machine,  both  from 
a  size  and  speed  point  of  view,  especially 
in  the  latter  respect.  I  do  not  mean  to 
say  that  we  cannot  propel  a  plane  faster 
than  at  present,  but  if  we  do,  our  difficulty 
comes  in  the  landing,  hence  the  aeronauti- 
cal engineers  of  the  world  in  general  agree 
that  there  must  be  a  radical  departure  from 
the  present  art,  and  to  me  the  solution  ap 
pears  to  present  itself  in  a  helicopter  or 
vertical  rising  flying  machine. 

It  may  be  well  at  this  stage  to  suggest 
some  of  the  advantages  of  such  a  machine 
in  a  perfected  and  practical  stage.  Firstly, 
it  would  provide  for  slow  landing;  sec- 
ondly, it  may  rise  or  land  in  or  on  a  space 
scarcely  larger  than  its  own  dimensions ; 
thirdly,  it  would  be  capable  of  proceeding 
in  a  forward  direction  at  variable  speeds, 
which  desirable  feature  cannot  be  accom- 
plished with  the 
present  plane  much 
below  40  miles  per 
hour.  Last,  but  not 
the  least  of  its  ad- 
vantages, it  may 
lower  or  poise 
(stand  still)  at  any 
given  altitude  over 
any  given  spot. 

There  is  hardly 
a  country  in  the 
world  that  has  not 
had  its  share  of 
inventors  and  ex- 
perimenters in  this 
direction,  and  in 
the  majority  of 
cases  the  attempts 
have  involved  a 
revolving  pitched 
medium  of  some 
kind  or  other,  as 
suggested  as  far 
back  and  by  that 
very  eminent  nov- 
elist— Jules  Verne. 
The  writer,  like 
the  very  many 
other  experiment- 
ers, accept  Jules 
Verne's  theory  as 
being  correct  from 
an  aerodynamical 


i^flirplLgiim© 

point  of  view,  but  attempt  to  carry  it  into 
successful  effect  in  a  somewhat  different 
mechanical  manner. 

Let  us  present  to  ourselves  the  problem 
with  which  we  are  confronted,  which  is, 
the  attempt  to  lift  direct  into  the  air  a 
maximum  of  weight  with  a  minimum  of. 
horsepower.  Patents  and  data  show  that 
in  most  all  cases  experimenters  have  at- 
tempted to  rotate  sufficient  uplifting  sur- 
face from  the  axis  of  a  motor,  to  lift  direct 
the  weight  of  the  said  motor,  the  neces- 
sary structure,  pilot  and  useful  load  which 
has  been  proven  repeatedly  a  mechanical 
impossibility  with  any  known  power  plant. 
The  introduction  of  gears  does  not  in  any 
way  overcome  the  difficulty,  but  simply 
adds  parasite  weight  and  unnecessary  con- 
sumption of  power.    The  question  which 


The  Helicopter,  a  New  Airplane  That 
Goes  Up  Vertically.  W.  J.  Beach  is 
the  Inventor  of  the  "Helicopter"  and 
Has  Built  a  Successful  Model  of  the 
New  Type  Airplane.  The  Fundamental 
Principle'' of  His  Invention  is  the  Ob- 
taining of  Lift  by  Revolving  Aerofoils, 
Rotated  by  Their  Outer  Perifery.  Hori- 
zontal  and  Longitudinal  Stability  are 
Assured  by  Revolving  Ailerons  and 
Stabilizers. 


The  Machinery  Is  Designed  on  the 
Planetary  System,  the  Central  Axis  of 
the  Lifting  Surfaces  Representing  the 
Sun,  and  the  Motors  and  Tracting 
Wheels  the  Satellites.  In  Vertical  Ris- 
ing, the  Problem  is  to  Lift  the  Maxi- 
mum of  Weight  With  the  Minimum  of 
Horsepower.  Mr.  Beach  Believes  That 
He  Has  Overcome  the  Obstacles  Which 
Have  Deterred  other  Experimenters  In 
the  Field. 


arises  is :  "Is  there  not  more  than  one 
way  and  the  means  of  employing  a  mini- 
mum of  power  to  lift  direct  the  said  maxi- 
mum of  weight?"  I  consider  there  is,  as 
will  be  hereinafter  explained. 

Assuming  that  we  can  successfully  lift 
the  said  weight  direct  into  the  air,  we  are 
confronted  with  many  other  difficulties  in 
a  machine  of  this  character  and  difficulties 
that  do  not  perhaps  occur  except  to  those 
who  are  actual  flyers.  The  balance  of  a 
machine  designed  to  rise  vertically  has  'to 
be  catered  for,  both  while  in  vertical  as- 
cent and  also  while  in  horizontal  flight, 
and  special  attention  must  be  given  in  the 
former  instance. 

Drift,  while  attempting  to  hover,  must 
be  taken  care  of  and,  above  all,  experi- 
ments have  shown  me  that  this  type  of 
machine  must  possess  a  maximum  of  in- 
herent stability. 

Wing  curve  and  chamfer  are  a  study  in 
themselves,  for  when  all  is  said  and  done, 
we  are  making  a  huge  propeller  and  pro- 
pellers are  a  sub- 
ject that  we  know 
very  little  about. 

Proceeding  to  ex- 
plain my  theory  I 
do  not  accept  a 
Helicopter  as  be- 
ing a  machine  con- 
fined to  one  motor 
or  power  plant,  but 
believe  much  to 
the  contrary,  as  a 
plurality  of  mo- 
tors in  all  cases 
means  safety,  since 
the  motor  is  the 
heart  of  an  aerial 
craft  of  any  de- 
scription. I  further 
do  not  accept  the 
theory  that  to  rise 
vertically,  an  up- 
lifting surface 
must  naturally  re- 
v  o  1  v  e  at  high 
speed  ;  when  I  say 
high  speed  I  mean 
airplane  propeller 
speed,  for  should 
we  attempt  to  re- 
volve  uplifting 
surfaces  at  pro- 
peller speed  we 
(Cont.  on  p.  935) 
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THE  upper  left  and  lower  right  pho- 
tographs here  reproduced  are  from 
the  Pathe  Serial — "The  Third  Eye." 
The  villain  in  the  photograph  to  the 
left  is  shown  with  a  complete  set  of 
wireless  instruments  in  the  act  of 
"sending,"  and  the  spark  is  shown  leaping 
across  the  spark  gap.  This  scene  is  in  the  cel- 
lar retreat  of  a  gang  of  crooks  whose  radio 
apparatus  is  supposed  to  be  used  for  com- 
municating with  the  master  criminal  living 
in  his  palatial  summer  home  on  an  island  off 
the  coast.  He  has  just  been  ordered  to  start 


across  the  gap  the  same  as  tho  he  were 
transmitting.  Funny — no,  we  must  allow  the 
movies  some  freedom,  and  cannot  keep  them 
down  to  absolutely  conventional  means  of 
connecting  and  operating  such  apparatus. 

This  play  is  a  mystery  story  in  about 
eighteen  episodes,  in  which  a  man  is  mur- 
dered in  a  moving  picture  studio.  The 
camera  which  has  been  focust  to  the  point 
mysteriously  starts  to  turn  without  any 
visible  means  and  take  some  movies  of 
the  murderer.    When  the  film  is  developed, 


staff  of  a  large  New  York  newspaper.  A 
girl  had  been  murdered  in  New  Jersey  and 
he  was  sent  out  to  get  the  dope  and  in- 
cidentally happened  to  be  the  first  to  make 
an  examination.  A  short  time  prior  to 
this  he  had  read  quite  a  little  of  the  .retina 
retaining  an  image  of  the  scene  or  object 
it  last  saw,  so  he  promptly  photographed 
it  on  the  murdered  person.  When  the 
plate  was  developed,  it  actually  showed  an 
image,  but  the  image  was  very  imperfect 
and  no  definite  indictment  could  be  ob- 
tained on  the  image  alone. 


Villains  in  Order  to  Be  Real  (or  Reel)  Villainish  Must  Have  Nifty  Radio  Sets.  So  in  the  Upper  Left  Photo  They  Have  Given  Him  All 
Sorts  of  Diabolical  Things  to  Play  With,  Blow  Up  Houses,  Etc.  In  the  Photograph  at  Its  Right,  Is  the  "Iron  Maiden" — Electrified!  "Now, 
Eileen  (Lower  Left)  Don't  Get  Too  Ticklish  with  the  Oudin  High  Frequency."    At  the  Lower  Right,  Is  Nature's  Photograph  of  a  Movie 

Murderer,  Permanently  Inscribed  on  the  Retina  of  His  Victim!?? 


sending  a  message,  which  latter  will  be 
received  at  another  station  and  a  spark 
will  fly  across  the  gap,  as  a  result,  igniting 
a  can  of  dynamite  and  completely  dismem- 
bering the  anatomies  of  the  hero  and 
heroine.  Of  course  in  the  "movies"  the 
apparatus  must  be  arranged  so  as  to  get 
the  most  pronounced  effect,  hence  the  mas- 
sive coiled  wire ;  which,  if  used  in  a 
modern  wireless  station,  would  be  laughed 
at  and  ridiculed,  as  the  impedance  pro- 
duced by  the  coils  leading  to  the  high  ten- 
sion condenser  would  cause  unnecessary 
losses.  To  watch  a  movie  man  receiving 
a  message,  one  sees  the  spark  crashing 


it  is  found  that  the  hero  is  indicted  for  the 
murder,  according  to  the  "circumstantial 
evidence"  produced  by  the  developed  film ; 
but  was  he  the  murderer?  Of  course  no 
hero  could  be. 

In  the  lower  right  picture  the  author 
has  made  use  of  the  theory  that  the  retina 
of  a  dead  man's  eye  retains  for  some  time 
after  death,  an  image  of  the  last  thing  it 
saw  in  life. 

In  corroboration  of  this,  Mr.  Lewis,  the 
publicity  manager  of  Pathe  films,  cited  a 
case  of  his  own  experience  which  occurred 
before  he  entered  the  "movie"  game,  at 
which  time  he  was  acting  on  the  editorial 


The  lower  left  and  upper  right  photographs 
are  taken  from  the  Universal  feature — "The 
Great  Radium  Mystery" — in  which  a  one- 
gram  tube  of  radium  valued  at  $120,000  is 
actually  being  used.  The  entire  play  is 
based  on  the  fact  that  a  radium  mine  in 
Montana  is  discovered  by  two  brothers  and 
they  had  either  mined  or  manufactured 
radium  in  such  quantities  that  the  whole 
manner  of  living  and  the  history  of  the 
entire  world  would  be  changed  at  one 
single  stroke,  and  new  living  conditions 
be  thrust  upon  humanity  over-night.  Hence, 
(Continued  on  page  961) 
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The  Newest  Thing  in  Boat  Steering  Devices — a  Split  Rudder,  Which   Permits  of  Running 
in  Any  Direction,  Even  Backward,  with   Propeller  Turning  for  Ahead!   Photo  at  Right — 3 
Exposures  on  1  Plate,  Showing  Boat  Turning  in  Its  Own   Length  after  Being  Suddenly 
Stopt  Short  in  Its  Forward  Course. 
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AMBRINE  FOR  ELECTRIC  AND 
X-RAY  BURNS. 

Ambrine  is  the  discovery  of  Dr.  Barthe 
de  Sandfort,  a  surgeon  in  the  French  navy. 
He  believed,  as  most  other  surgeons  be- 
lieved, that  open  surface  wounds  should  be 
treated  with  a  dressing  which  would  ex- 
clude all  air  and  which  could  be  removed 
without  disturbing  the  newly  formed  epi- 
thelium. Ambrine  is  the  wonderful  prep- 
aration used  with  such  success  during  the 
war  to  heal  the  burns  from  "liquid  fire" 
attacks. 

Ambrine  is  a  neutral  paraffin  and  resin 
compound,  which  is  prepared  according  to 
a  secret  formula.  On  account  of  its  organic 
composition,  it  is  impossible  to  analyze. 

The  equipment  comprises  one  fine  varnish 
brush,  or  preferably  a  paraffin  base  atom- 
izer; one  double  boiler;  one  electric  drier; 
absorbent  cotton  divided  into  very  thin 
layers. 

When  the  patient  enters  the  hospital,  the 
clothing  is  removed;  blebs  are  punctured, 
but  not  excised;  and  the  entire  area  is 
thoroly  dried  with  an  electric  hot  air  drier, 
or  a  fan,  so  that  there  is  no  moisture  on 
the  surface  (an  electric  fan  or  common 
fan  may  be  used).  The  wax  is  applied  to 
the  burn  at  the  earliest  possible  opportunity, 
either  with  a  fine  varnish  brush  or  atomizer 
■ — preferably  with  an  atomizer.  It  is  diffi- 
cult to  regulate  the  temperature  where  the 
brush  is  used;  it  is  more  or  less  painful  and 


Electric  Burns  Are  Among  the  Worst.  Am- 
brine— the  Wonderful  New  Wax  Treatment 
For  Burns  Developed  During  the  War,  Has 
Been  Very  Useful  and  Healing  in  All  Such 
Treatment.  X-Ray  Burns  Can  Be  Treated 
By  Ambrine  Also. 

there  is  a  tendency  to  brush  away  and 
traumatize  the  new  epithelium  and  granula- 
tions. 

Chemical  Burns.  If  the  burn  is  acid,  an 
alkali  is  used  to  neutralize  the  acid  present ; 
and  if  alkali,  an  acid  is  used ;  the  burned 
area  thoroly  dried  and  wax  applied.  In  one 
case  several  acid  burns,  first  and  second 
degree,  were  treated  in  which  5  per  cent, 
of  the  surface  of  the  lower  extremities  was 
involved,  which  were  cured  and  the  patient 
in  each  case  was  discharged  from  the  hos- 
pital in  11  to  12  days,  with  absolute  freedom 
from  pain  during  treatment. 

X-ray  Burns.  Experience  is  too  limited 
to  express  any  opinion  other  than  the  relief 
from  pain  which  the  dressing  assures.  Dr. 
Mayo  reports  one  case  in  which  an  excision 
had  been  done  for  a  sluggish  burn  of  more 
than  one  year's  standing  in  which  the 
granulating  wound  covered  over  satisfac- 
torily with  the  wax  treatment.  It  will 
probably  have  some  value  in  the  treatment 
of  X-ray  burns. 

Electrical  Burns.  Holtze  reports  excel- 
lent results  in  the  treatment  of  electrical 
burns  (30  cases).  Pain  was  relieved  and 
patients  recovered  more  rapidly  than  with 
other  methods,  with  no  contracting  cicatri- 
cial tissue.  He  considers  the  method  far 
superior  to  other  methods  and  has  stand- 
ardized it  in  his  service. 


ONE  of  the  large  American  electrical 
concerns  has  recently  equipt  a  25- 
ft.  motor  boat  owned  by  Mr.  W.  B. 
Landreth,  Deputy  State  Engineer 
of  New  York,  with  a  simple  yet 
remarkable  reversing  and  control  rudder, 
with  a  view  to  showing  the  possibility  of 
eliminating  reversing  turbines  from  the 
large  turbine  propelled  ships. 

This  boat  is,  capable  of  backing  up  with 
the  engine  running  in  a  forward  direction, 
but  the  most  valuable  feature  is  its  ability 
to  turn  around  in  its  own  length.  With 
this  rudder  the  boat  can  be  maneuvered 
without  steerageway;  that  is,  with  the  rud- 
der placed  at  right  angles  to  the  axis  of 
the  keel  and  with  engine  running  at  full 
speed,  the  boat  will  stand  perfectly  still 
and  then  by  making  a  slight  adjustment  of 
the  rudders,  the  boat  will  turn  around  in  its 
own  length  and  continue  to  do  so  until  the 
adjustment  is  changed;  and  during  the  pro- 
cess of  this  circular  motion  it  can  leave 
for  any  point  of  the  compass  at  full  speed. 

As  an  illustration  of  the  maneuvering 
qualities  of  the  rudder,  this  boat  was  run 
into  a  40-foot  slip  full  speed  ahead,  turned 
around  and  came  out  bow  first  without 
touching  either  side  of  slip. 

The  rudder  on  the  Landreth  boat,  the 
invention  of  H.  O.  Westendarp,  of  Boston, 
consists  of  two  steel  plates  3/16  of  an  inch 


thick,  each  plate  the  same  size  as  the  nor- 
mal rudder  used  on  this  type  of  boat.  The 
rudder  post  consists  of  a  steel  rod  inside  a 
steel  tube,  one  plate  of  the  rudder  is  at- 
tached to  the  tube  and  the  other  to  the 
rod.  The  boat  is  equipt  with  two  steering 
wheels,  arranged  side  by  side,  one  wheel 
to  operate  the  rudder  affixt  to  the  tube, 
and  the  other  the  rudder  fastened  to  the 
rod.  The  manner  in  which  the  rudders  are 
affixt  to  the  stern  of  the  boat  is  best  shown 
in  the  side  view  herewith.  This  shows  the 
two  rudders  close  together  in  the  position 
for  normal  cruising,  when  they  are  used 
the  same  as  an  ordinary  rudder. 

The  two  steering  wheels,  placed  up  for- 
ward in  the  launch,  are  on  the  same  axis 
and  when  locked  together  operate  as  one 
wheel  for  ordinary  cruising.  But  when 
the  boat  is  to  be  turned  sharply  or  re- 
versed, the  wheels  are  instantly  unlocked 
and  released,  so  that  they  may  be  revolved 
in  opposite  directions  to  manipulate  the 
rudder  plates. 

It  is  truly  remarkable  how  easily  the 
boat  can  be  made  to  turn  within  its  own 
length.  By  placing  the  rudders  in  the  posi- 
tion indicated  in  the  diagram  chart  here- 
with the  boat  will  turn  around  in  a  few 
seconds  and  travel  back  up  its  own  wake. 

(Continued  on  page  939) 


The  New  Compound  or  Double  Pitch  Steering  Rudder  by  Means  of  Which  a  Boat  Can  Be 
Run  Ahead,  Astern,  or  in  a  Circle  of  Radius  Equal  to  the  Boat's  Length,  with  the  Engine 
and  Propeller  Running  Full  Speed  Ahead  at  All  Times. 
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0/  the  U.  S.  Naval  Observatory 


ARLY  in  the  spring  of  1919  two 
eclipse  expeditions  which  had  been 
most  carefully  equipt  at  the  Royal 
Observatory  at  Greenwich,  Eng- 
land, set  forth  for  two  widely  sep- 
arated stations  lying  in  the  path  of  the 
total  solar  eclipse  of  May  29,  1919,  one 
on  the  island  of  Principe  in  the  Gulf  of 
Guinea,  the  other  at  Sobral,  Brazil. 
\  The  sole  object  of  both  expeditions  was 
to  test  current  theories  as  to  the  nature 
and  properties  of  light  and  in  particular  the 
Einstein  theory  of  the  relativity  of  motion 
which  predicted  a  certain  definite  and 
measureable  displacement  in  the  positions 
of  stars  lying  within  the  immediate  vicin- 
ity of  the  sun. 

As  the  eclipse  was  to  be  of  extraordi- 
narily long  duration  and  as  the  sun  was  to 
be  at  the  time  in  a  field  particularly  rich  in 
stars  it  was  felt  that  conditions  were  to 
be  unusuallv  favorable  for  a  test  of  the 
theory. 

The  expeditions  were  placed  in  charge 
of  four  of  the  most  distinguished  and 
capable  astronomers  in  England,  men  who 
were  not  only  theoretical  astronomers  and 


Tlh© 

suddenly  called  to  a  consideration  of  the 
most  remarkable  and  revolutionary  physi- 
cal theory  that  has  ever  been  expounded, 
a  theory  that  will  require,  if  accepted,  radi- 
cal changes  in  our  conceptions  of  the  na- 
ture of  space  and  time  and  of  the  prop- 
erties of  matter. 

Tho  there  is  scarcely  a  single  branch 
of  science  that  remains  unaffected  by  the 
Einstein  theory,  it  is  in  the  fields  of  me- 
chanics and  electrodynamics  that  the  most 
fundamental  changes  are  to  be  made.  Many 
of  the  Newtonian  laws  of  motion  are  but 
first  approximations  to  the  Einstein  laws  of 
motion. 

In  a  limited  space  it  is  extremely  diffi- 
cult to  give  even  a  most  elementary  idea 
of  the  nature  of  the  Einstein  theory,  how 
and  why  it  originated,  and  why  it  should 


most  startling  and  revolutionary  nature, 
showing  finally  why  it  is  so  difficult  to  de- 
vise tests  of  the  theory  and  why  to  the 
man  in  the  street  the  effects  of  the  prin- 
ciples of  relativity  are  imperceptible  and 
produce  no  noticeable  changes  in  the  af- 
fairs of  everyday  life. 

The  Theory  of  the  Relativity  of  Motion 
was  first  advanced  in  a  brief  mathematical 
treatise  by  the  Swiss  mathematician,  Albert 
Einstein,  in  1905.  The  original  idea  was 
enlarged  upon  and  extended  in  a  more 
general  form  in  a  later  publication  by  the 
same  author.  For  five  years  after  the  first 
paper  was  published  the  theory  received 
little  attention,  but  gradually  it  came  to  be 
regarded  favorably  by  some  of  the  most 
eminent  astronomers  and  physicists  of  the 
present  day,  and  now  since  one  more  of 
its  predictions  has  been  strikingly  con- 
firmed by  the  results  of  the  eclipse  expedi- 
tions, it  is  attracting  the  attention  of  the 
entire  scientific  world. 

The  foundation  for  the  Einstein  theory 
is  _  the  negative  result  obtained  in  the 
Michelson-Morley  experiment  which  was 
an  attempt  to   determine,  experimentally. 


How  the  Einstein 
effect  was  ob- 
served during  the 
total  eclipse  of  the 
sun  of  May  29, 
1919. 

The  eclipsed  sun 
is  here  shown 
with  its  corona. 
The  two  sets  of 
star  positions  rep- 
resent the  stars,  as 
they  would  ap- 
pear if  two  photo- 
graphic plates 
(one  taken  during 
eclipse  and  one 
two  months  later) 
were  placed  one 
on  top  of  the 
other. 

If  a  ray  of  light 
were  unaffected  by 
the  sun's  attrac- 
tions a  star  would 
occupy  the  same 
position  in  the 
heavens  when  seen 
in  the  sky  at  night 
and  when  closely 
in  line  with  the  sun 
but  if  the  sun's 
gravitational  field 
has  an  effect  upon 
the  path  of  a  ray 
of  light  a  star  ly- 
ing close  to  the 
sun  and  therefore 
visible  during  a  to- 
tal solar  eclipse, 
would  be  displaced 
from  the  position 
it  would  otherwise 
occupy  in  a  direc- 


tion away  from  the 
sun  by  an  amount 
that  varies  directly 
with  the  angular 
distance  of  the  star 
from  the  sun.  The 
displacement  of  a 
star  from  its  true 
position  due  to  the 
effect  of  the  sun's 
field  under  tha 
Einstein  t  h  e  o  ry 
should  be  1.75  for  a 
star  lying  at  the 
sun's  limb,  and  the 
value  decreasing 
with  the  distance 
of  the  star  from  the 
sun. 

In  reducing  the 
photographs  the 
distances  between 
star  images  on  a 
plate  taken  during 
the  eclipse-  were 
compared  with  the 
distances  between 
star  Images  on  a 
piate  taken  two 
months  later  at  the 
same  place.  There 
could  thus  be  little 
doubt  as  to 
whether  or  not  the 
Einstein  effect  ex- 
isted. No  other 
cause  such  as  re- 
fraction  or  the 
presence  of  the 
solar  corona  could 
explain  these  dis- 
placements; as  they 
must  follow  a  cer- 
tain   definite  law. 


mathematicians  of  the  foremost  rank  but 
practical  observers  of  the  highest  ability 
as  well. 

The  expedition  to  Sobral  was  in  charge 
of  astronomers  Crommelin  and  Davidson, 
the  one  to  Principe  in  charge  of  Eddington 
and  Cottingham.  The  eclipse  was  observed 
successfully  at  both  stations.  The  two 
expeditions  remained  at  their  stations  for 
two  months  to  photograph  the  same  field 
of  stars  after  the  sun  had  left  it  and  the 
photographic  plates  were  then  taken  to 
England  and  carefully  measured  and  re- 
duced. 

The  displacements  of  the  stars  in  di- 
rection and  amount  were  in  accord  with 
the  prediction  of  Einstein.  It  was  a  great 
triumph  for  the  Einstein  Theory  of  Rela- 
tivity and  the  entire  scientific  world  was 


produce  such  radical  changes  in  our  con- 
ceptions of  such  everyday  matters  as  time 
and  space. 

The  writer  being  aware  of  Einstein's 
statement  that  no  more  than  twelve  men 
in  the  world  would  comprehend  the  full 
significance  of  the  theory  will  not  venture 
to  do  more  than  first,  outline  the  basis  of 
the  theory,  the  celebrated  Michelson-Mor- 
ley experiment ;  secondly,  state  the  two 
fundamental  postulates  of  the  principle  of 
the  relativity  of  motion,  upon  the  validity 
of  which  rests  the  entire  structure  of  the 
theory  and,  thirdly,  give  without  attempting 
to  enter  into  any  proofs  (tho  many  of 
these  are  readily  comprehensible  to  any- 
one possessing  a  fair  knowledge  of  mathe- 
matics and  physics),  some  elementary  de- 
ductions from  the  theory  that  are  of  a 


the  motion  of  the  earth  thru  the  ether,  a 
hypothetical  medium  which  physicists  have 
been  led  to  believe  pervades  all  space  and 
matter  and  is  itself  stationary  and  un- 
affected by  ihe  motion  of  bodies  thru  it. 

To  determine  the  motion  of  the  earth 
relative  to  this  immobile  ether  the  follow- 
ing experiment,  known  as  the  Michelson- 
Morley  experiment,  was  performed. 

Let  a  ray  of  light  from  a  source  S  fall 
upon  a  semi-reflecting  mirror  A  which  is 
arranged  so  as  to  reflect  half  of  the  ray 
to  B  and  to  allow  the  other  half  to  pass 
on  to  a  third  mirror  C. 

AB  and  AC  are  constructed  perpendicu- 
lar to  each  other  and  equal  in  length.  Half 
of  the  ray  reflected  from  B  will  pass  thru 
A  to  the  telescope  T  and  also  half  of  the 
ray  reflected  from  C  will  be  reflected  from 
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MAN  AT 
REST 
6  ft  HIGH 


DIRECTION  OF  FLIGHT 


1  FOOT  90  [g0 
HIGH  . 


i 


MAN  GOING 

AT  176,700 
,  MILES  A  SECOND. 
(95?«OF  SPEED 
v   OF  LIGHT.) 


EARTH  MOVING  AT 
176,700  M  ILES  A 
SECOND 

(95  "/o  OF  SPEED  OF  LIGHTj 


Pin    3  Queer  and  Extraordinary  Things  Happen  If  We  Speed  Up  a  Body  to  Tremendous  Speeds.    The  Illustration  Above  Shows  This 

Grafically       Of  course  Such   Speeds  Such  As  Those  Shown   Here   Have   Never   Been   Performed   on   Earth.     Even  a    Projectile  Fired 
from  the  Fastest  Gun  Travels  Only  a  Trifling  Feet  Per  Second.    Compare  This  with  the  Earth's  Orbital  Speed  of  18  Miles  Per  Second. 
Einstein  Proved  Among  Other  Thinn-  That  the  Michelson- Morley  Experiment  Must  Be  a  Failure  Because  the  Earth,  Due  to  Its  Speed 
Shrinks  a  Few  Inches— Just  Sufficient  to  Nullify  Any  Variation  That  Might  Otherwise  Be  Detected   By  the  Experimenters. 


A  to  T.  Now  the  path  of  the  ray  ABAT 
should  equal  the  path  of  the  ray  ACAT 
and  the  two  rays  should  reach  T  at  the 
same  time  if  the  apparatus  is  at  rest  in 
the  ether. 

Assume,  however,  that  the  ether  is  sta- 
tionary and  that  the  earth  is  moving  thru 
it  with  no  disturbance,  then  conditions  will 
be  as  shown  in  the  right-hand  figure,  the 
earth's  orbital  motion  being  in  the  direc- 
tion of  the  arrow. 

While  the  light  is  going  from  A  to  B 
and  C,  the  apparatus  is  carried  forward  in 
the  direction  of  the  arrow  to  the  position 
BWC. 

Let  the  velocity  of  light  be  designated 
by  C  and  the  velocity  of  the  observer  which 
is  the  velocity  of  the  earth  in  its  orbit, 
by  V. 

It  can  be  shown  by  a  simple  mathemati- 
cal discussion,  into  which  we  will  not  enter 
here,  that  the  two  paths  are  unequal  by 

dV2 

the  amount    where  d  is  the  distance 

c2 

AB  or  AC. 

By  turning  the  apparatus  thru  an  angle 
of  90°,  the  difference   should  be  in  the 
dpposite  direction,  and  the  displacement  of 
the  interference  fringes  along  A'T  should 
2dV2 

be   .    This  quantity,  altho  small,  lies 

C2 

well  within  the  range  of  measurement,  but 
many  repetitions  of  the  experiment  at  dif- 
ferent times  of  the  year  and  different  times 
of  day  failed  to  show  the  displacement  ex- 
pected on  the  hypothesis  of  a  stationary 
ether. 

As  a  result  of  the  failure  of  this  experi- 
ment to  show  any  motion  of  the  earth 
relative  to  the  ether,  as  well  as  the  fail- 
ure of  a  long  series  of  physical  experiments 
of  one  sort  or  another,  performed  prior  to 
this  by  such  eminent  physicists  as  Arago, 
Klinkerfues,  Roentgen  and  Trovton  and 
Noble,  all  designed  to  detect  the  motion 
of  the  earth  thru  the  ether,  the  first  postu- 
late of  the  theory  of  relativity  was  formu- 
lated by  Einstein  and  states  that : 

It  is  impossible  to  detect  the  uniform 
motion  of  a  body  thru  space  by  means  of 
experiments  made  upon  that  body  alone. 

The  principle  is  herein  clearly  formu- 
lated that  the  only  motion  of  which  we 
can  have  any  knowledge  is  the  motion  of 
one  body  relative  to  another. 

We  may  state  right  here  that  the  theory 
of  relativity  is  independent  of  the  ques- 


tion of  the  existence  or  non-existence  of 
the  ether.  It  serves  np  purpose,  however, 
in  the  theory  of  relativity  and  the  founder 
of  the  theory  appears  to  consider  it  as 
non-existent. 

The  second  postulate  of  relativity, 
strange  to  say,  is  admitted  to  be  true  by 
all  who  believe  in  the  ether  theory  of 
light,  tho  it  also  is  independent  of  any 
consideration  as  to  the  existence  or  non- 
existence of  the  ether.  It  states  a  well- 
known  principle,  absolutely  in  accord  with 
experimental  evidence,  namely  that : 

The  velocity  of  light  in  free  space  is  in- 
dependent both  of  the  velocity  of  the  ob- 
server and  the  velocity  of  its  source. 

By  free  space  is  meant  space  free  from 
gravitation  and  matter,  for  instance,  inter- 
stellar or  interplanetary  space. 

There  are  certain  theories  of  relativity 


The  Famous  Michelson-Morley  Experiment 
Undertaken  to  Detect  the  Motion  of  the 
Earth  As  It  Rushes  Thru  the  Supposed 
Ether.  Einstein  Proved  Why  Such  an  Ex- 
periment Must  Be  a  Failure. 

that  have  been  built  up  on  the  hypothesis 
that  the  velocity  of  light  is  not  independent 
of  the  velocity  of  the  source ;  these  are 
spoken  of  as  emission  theories  of  rela- 
tivity, but  there  is  certain  astronomical 
evidence  that  is  plainly  not  in  accord  with 
these  emission  theories,  and  the  weight  of 
the  evidence  appears  now  to  be  all  in  favor 
of  the  Einstein  theory. 

It  is  this  second  postulate  to  which  can 
be  traced  all  the  weird  deductions  and 
startling  results  of  the  Einstein  theory  to 
which  we  are  now  coming,  and  to  over- 
turn the  Einstein  theory  of  relativity  one 
needs  prove  that  this  postulate  (so  univer- 
sally accepted  even  by  the  opponents  of 
the  theory)  is  invalid. 

We  will  now  state  briefly,  without  at- 
tempting to  enter  into  the  proofs,  a  num- 


ber of  the  most  revolutionary  deductions 
to  be  made  from  the  theory. 

There  is,  in  the  first  place,  no  such  thing 
as  a  body  absolutely  Hxt  in  space.  (We 
would  conclude,  therefore,  that  there  is  no 
fixt  center  of  the  universe,  and  no  ultimate 
system  of  reference.) 

The  idea  of  time  and  space  as  inde- 
pendent and  self  contained  concepts  must 
be  abandoned.  They  are  but  different  as- 
pects of  a  greater  whole. 

In  defining  the  position  of  a  point-in 
space  there  must  be  added  to  the  usual 
x,  y  and  z  co-ordinates  of  three  dimen- 
sional space  a  fourth  co-ordinate,  or  dimen- 
sion, t,  THE  TIME. 

The  principles  of  relativity  can  best  be 
grasped  in  terms  of  the  four  dimensional 
space  of  Minkowski,  in  which  a  material 
body  is  regarding  as  tracing  thru  "the 
world"  (or  universe)  a  "world  line"  which 
never  returns  upon  itself  or  crosses  it- 
self. The  position  of  a  point  upon  a 
"world  line"  is  defined  by  the  four  co-ordi- 
nates x,  y,  z,  t.  Events  are  marked  by 
the  intersection  of  "world  lines."  The 
laws  of  motion  are  simply  expressions  for 
the  relation  between  "world  lines." 

According  to  the  conceptions  of  this 
four  dimensional  treatise,  time  and  space 
are  a  blend,  no  more  possessing  individual 
existence  than  the  two  components  of  a 
force,  and  there  can  be  no  such  thing  as 
events  happening  simultaneously  at  differ- 
ent places. 

To  illustrate  the  process  of  reasoning 
followed  in  arriving  at  some  of  the  most 
startling  and  revolutionary  deductions  of 
the  principle  of  relativity,  let  us  see  how 
we  can  derive  the  theorem  that  two  ob- 
servers on  two  systems  in  relative  motion 
cannot  agree  in  their  estimate  of  the  length 
of  a  given  interval  of  time. 

Consider  two  systems  of  reference  (two 
positions  in  space)  S  and  S1  (Fig.  2)  in 
relative  motion.  Let  A  be  an  observer  on 
S  and  let  B  be  an  observer  on  S\  Then 
let  S1  be  moving  past  S  with  velocity  V, 
in  the  direction  of  the  arrow.  Assume 
both  observers  provided,  with  clocks  keep- 
ing the  time  of  their  respective  systems 
and  with  plane  mirrors  M  and  M1  for  the 
purpose  of  finding  how  long  it  takes  for 
light  to  travel  a  given  distance.  Both  ob- 
servers agree  according  to  the  second  pos- 
tulate of  relativity  that  the  velocity  of 
light  is  independent  of  the  velocity  of  its 
source  and  the  velocity  of  the  observer. 
(Continued  on  page  916) 


Path  ray  wou/d  take 

if  not  deflected.  ^ 

Actuo/  path  of  ray  as  it  appears 
to  observer  on  earth  after  de- 
fection. 


apparent  path  of  ray  as  it  appears 
i~to  observer  on  earth  after  def/ection. 


-Originat  path  of  ray 


Earth 


True  position  . 
of  star \. 


ofstar  we'/ookat 


According  to  the  Einstein  Theory  a  Ray  of  Light  Is  a  Sort  of  Periodical  Electro- Magnetic  Disturbance  Which  Is  Transmitted  Thru 
Space  with  a  Constant  Velocity  of  186,000  Miles  per  Second  and  Which  Possesses  Mass  and  Weight.  It  Is  Therefore  Subject  to  the 
Laws  of  Gravitation  and  For  This  Reason  It  Is  Bent  from  Its  Course  and  Its  Velocity  Is  Changed  Whenever  It  Passes  Thru  a  Strong 
Gravitational  Field  Such  as  Surrounds  the  Stars  and  the  Sun.  Under  Such  Conditions  Its  Path  Becomes  a  Hyperbola,  in  Form,  Con- 
Cave  Toward  the  Attracting  Body,  That  Is,  Light  Acts  Just  As  a  Particle  of  Matter  or  a  Comet,  say,  Would  Act  Upon  Passing  Close 

to  the  Sun. 
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HOW  BEG  TEIUESCOPB^ 


Lowering  Clamp  onto  Huge  100-lnch  Mt.  Wilson  Glass  Reflector  in  Order  to  Lift  It  from 

Grinding  Table. 

NO  other  instrument  upon  which  Man 
has  applied  his  genius  for  inven- 
tion has  so  broken  down  the  bar- 
riers of  space  and  loosed  the  fet- 
ters of  intellectual  bondage  as  has 
the  telescope.  From  the  days  of  Galileo 
and  the  crude  "Optic  Tube"  with  which  he 
made  those  first  epoch-making  discoveries 
down  to  the  giant  100-inch  reflector  just 
erected  on  Mount  Wilson,  California, 
stretches  a  continuous  pathway  of  steady 
progress  and  brilliant  achievement.  As  the 
novelist,  H.  G.  Wells,  says  this  planet  re- 
ceives no  imports  save  meteors  and  has  no 
exports  whatever,  yet  these  marvelous 
adaptations  of  optical  glass  bring  to  view 
other  worlds  without  end,  push  heaven- 
ward the  bounds  of  the 'known  universe  by 
billions  of  miles  and  enable  us  to  weigh 
the  planets  and  analyze  the  stars  with 
mathematical  precision  and  exactitude. 

THE  FIRST  TELESCOPE 

To  whom  belongs  credit  for  the  inven- 
tion of  the  telescope  has  never  been  def- 
initely settled.  About  1590  a  Dutch  op- 
tician, Zacharius  Jensen,  arranged  in  a 
tube  a  combination  of  lenses  with  which 
he  was  able  to  magnify  small  objects.'  A 
few  years  later  a  fellow  countryman,  Jo- 
hannes Lippershey,  experimented  with  a 
similar  set  of  lenses  and  made  the  discov- 
ery that  a  distant  church  steeple  was 
brought  much  nearer  by  their  aid.  But 

certain  it  is  that  Galileo  the  great  Italian  Noto  the  Perfect  Reflection  of  the  Faces  in 
scientist  of  .Padua  and  Florence,  with  no  Used  at  Mt 


knowledge  of  these  discoveries,  invented 
the  first  astronomical  telescope  in  1610. 

Galileo's  telescope  was  of  the  refracting 
type  and  an  explanation  of  its  operating 
principles  will  be  given  in  a  later  article. 
There  were  certain  very  serious  defects  in 
these  early  refracting  telescopes,  however, 
and  Sir  Isaac  Newton  set  about  the  inven- 
tion of  another  type  of  telescope  which 
should  depend  for  its  optical  properties,  not 
upon  the  refraction  of  light  thru  lenses,  but 
upon  its  reflection  from  a  highly  polished 
concave  mirror.  His  first  telescope  was  a 
small  affair  but  it  greatly  improved  the 
definition  of  the  image  and  eliminated  the 
troublesome  color-fringe  always  present 
about  the  images  produced  with  refracting 
telescopes.  Newton  quickly  followed  it 
with  a  larger  instrument  and  from  that  day 
until  this  the  reflecting  telescope  has  been  a 
strong  competitor  for  first  place  in  tele- 
scopic achievement  and  astronomical  dis- 
covery. The  immense  six-foot  reflecting 
mirror  made  by  Lord  Rosse  and  now  in 
the  British  Museum  is  a  notable  example 
of  the  last  century. 

WORLD'S  LARGEST  TELESCOPE  AT 
MT.  WILSON 

The  latest  and  largest  telescope  of  the 
world  has  just  been  erected  in  the  Solar 
Observatory  of  the  Carnegie  Institution, 
located  on  Mount  Wilson  near  Pasadena, 
California.  This  optical  marvel  was  made 
possible  by  a  gift  of  $45,000  to  the  Car- 
negie Institution  by  Mr.  John  A.  Hooker 
of  Los  Angeles  in  1906.  Mr.  Hooker  speci- 
fied that  this  money  should  be  used  for 
the  purchase  and  grinding  of  a  glass  disc 
100  inches  in  diameter  and  having  a  focal 
length  of  about  50  feet.  As  the  making  of 
optical  glass  was  an  unmastered  art  in  this 
country  previous  to  the  Great  War,  the 
order  was  placed  with  a  large  firm  at  St. 
Gobain,  France,  in  the  autumn  of  1906. 

An  order  for  so  large  a  disc  had  never 
before  been  received  and  its  casting  taxed 


the  Polished  Face  of  the  100-lnch  Reflector 
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/I J/  magn/fy/ng 
done  here  In  the 


R/gMong/e 
pr/sm  ~~ 


Highly  polished 
i  ref  leering  mirror. 
Gathers  fight  only  : 
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The  "Newtonian"  Telescope  —  Here  the 
Image  of  the  Heavenly  Body  Is  Reflected 
from  the  Mirror  at  the  Bottom,  Up  to  the 
Prism  and  Lens  Magnifying  System  Shown. 


to  the  utmost  the  capacity  of  the  plant  and 
the  skill  of  the  master  craftsmen  who  ex- 
ecuted the  work.  After  eight  failures  the 
disc  was  cast  in  1908.  It  was  packed  just 
as  it  came  from  the  mold  and  shipt  di- 
rectly to  Galveston,  Texas,  by  water  and 
thence  by  rail  to  Pasadena.  In  the  rough 
state  the  disc  weighed  5V2  tons,  it  was  a 
little  more  than  101  inches  in  diameter  and 
was  13  inches  thick.  A  special  building 
was  erected  for  its  grinding.  But  a  close 
inspection  of  the  disc  revealed  the  fact  that 
it  had  been  cast  in  three  layers  and  flaws 
were  disclosed  which  seemed  to  render  it 
unfit  for  optical  use.  Word  was  sent  to  St. 
Gobain  and  a  new  furnace  capable  of  hold- 
ing 20  tons  of  molten  glass  was  erected.  Two 
more  attempts  were  made  but  neither     ,  ^ 


was  as  successful  as  the  first. 
Prof.  George  W.  Ritchey,  of 
the  observatory  staff,  and 
under  whose  direction  the 
work  of  grinding  was  to  be 
done  then  made  a  trip  to 
France  but  found  it  a  prac- 
tical impossibility  to  cast  so 
large  a  piece  of  glass  at  one 
pouring.  Therefore  the  pro- 
ject of  building  the  telescope 
must  be  abandoned  or  work 
must  be  begun  on  the  original 
disc.  Without  hesitation  the 
latter  course  was  adopted. 

THE  GRINDING  OF  THE  100-INCH 
LENS  STARTS 

Not  until  1910  was  the  disc 
placed  on  the  grinding  ma- 
chine. The  actual  work  was 
done  by  Messrs.  Kinny  and 
Dalton.  The  edge  and  sur- 
faces were  first  ground  off  un- 
til the  glass  measured  101 
inches  in  diameter  and  13 
inches  in  thickness.  This  was 
followed  by  the  rough  grinding 
of  the  concave  surface.  The 
grinding  and  subsequent  pol- 
ishing and  figuring  were  done 
almost  entirely  by  machinery. 
Very  fine  emery  flour  mixed 
with  water  and  applied  by 
wooden  brushes  covered  with 
cheese  cloth  did  the  work  of 
abrasion.  No  metal  was  al- 
lowed to  touch  the  surface. 
The  brushes  revolved  very 
slowly  and  from  the  center 
outward.  This  first  grinding  hollowed  out 
the  mirror  to  a  depth  of  1%  inches  and 
was  followed  by  a  second  grinding  in 
which  still  finer  emery  dust  was  employed 
and  the  utmost  care  was  exercised. 

Then  came  the  polishing — a  far  more  ex- 
acting task  than  the  grinding  and  requir- 
ing a  series  of  the  most  delicate  and  thoro 
tests.  One  difficulty  early  encountered 
was  the  discovery  that  the  glass  was  as- 
tigmatic, i.e.,  the  curvatures  at  right  an- 
gles to  each  other  were  not  uniform. 
Altho  these  curvatures  differed  by  only 
.0016  of  an  inch,  it  was  known  that  even 
this  slight  variation  would  produce  seri- 
ous distortion  of  images.  For  a  time  this 
baffling  defect  seemed  likely  to  render  the 


Lowering  the  Great  100-Inch  Mirror  Onto  Cover,  Pre- 
paratory to  Transporting  It  to  Summit  of  Mount  Wilson. 

glass  unfit  and  to  bring  to  naught  long 
years  of  hope  and  painstaking  labor.  But 
a  new  kind  of  grinding  tool  devised  for 
the  purpose  solved  the  problem.  It  con- 
sisted of  a  1,500-pound  plate  of  the  same 
size  as  the  glass,  which  exerted  a  uniform 
pressure  at  every  point  of  the  surface  and 
thus  smoothed  out  the  inequalities  of  curv- 
ature. 

One  of  the  most  important  series  of 
tests  consisted  in  determining  the  effect  of 
temperature  changes  on  the  qualities  of  the 
glass.  It  was  subjected  to  variations  rang- 
ing from  30  degrees  to  105  degrees  Fahr. 
and  was  found  to  suffer  no  harm  if  these 
changes  were  gradual.  Rapid  changes  did 
(Continued  on  page  942) 


Usual  Mount- 
ing of  a  Re- 
flecting Tele- 
scope of  the 
Cassegrain 
Type.  Here 
the  Star 
Image  Is  Re- 
flected Up- 
ward Again 
to  a  Second 
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Mirror  of  the 
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Whence  the 
Image  Is 
Projected 
Downward 
Thru  the 
Hole  to  the 
M  a  g  n  i  f  y  ing 
Eye  Piece. 


Diagram  of  the  Mounting  of  100-Inch  Re- 
flector at  Mt.  Wilson.  Large  Pedestal  (North 
One)  Bears  40  Tons,  Small  Pedestal  (South) 
Bears  60  Tons.  Large  Wheel  at  Lower  End 
of  Polar  Axis  Is  Toothed  Wheel  Engaging 
with  the  Clock  Mechanism.  Rectangular 
Yoke  Is  Shown  Only  in  Side-View. 
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The  First  Automatic  Telephone 


Last  November  marked  the  twenty-sixth 
year  since  the  first  public  automatic  tele- 
phone exchange  was  put  in  service  in  the 
city  of  La  Porte,  Ind.  The  La  Porte  ex- 
change was  an  experiment,  a  novelty,  a  bold 


other  set  revolved  it  over  one  at  a  time.  A 
release  magnet  disengaged  the  pawls,  al- 
lowing the  wiper  to  return  to  zero. 

In  order  to  avoid  the  friction  involved  in 
dragging  the  wiper  over  each  contact,  the 
shaft  was  so  ar- 
ranged that  at  every 
revolving  impulse 
there  was  a  corre- 
sponding upward 
thrust,  which  lifted 
the  wiper  above  the 
line  terminals.  — 
Photo  courtesy  of 
"Telephony." 


Speaking  of  Milestones  and  Historic  Electric  Do- Funnys— Meet 
the  First  Automatic  Telephone  Exchange  Last  November  Marked 
It  Served  Less  Than  100  Subscribers.  1 


Instead  of 

the-Preseht"two  Wires  to  Each  Station,  Five  Wires  Were  Required. 


Its  26th  Birthday. 


attempt  to  do  what  was  generally  deemed 
impossible.  The  exchange  served  less  than 
100  stations  and  its  capacity  was  strictly 
limited.  Five  wires  ran  to  each  station  in 
the  early  days.  Now  but  two  wires  are 
needed.  Over  these  the  connection  is  set 
up,  the  bell  is  rung,  the  talking  is  carried 
on,  the  release  accomplisht.  No  ground 
or  common  return  is  required. 

In  this  first  automatic  exchange  the  sub- 
scribers pushed  buttons  to  make  calls.  To 
obtain  25,  for  instance,  the  tens  button  was 
prest  twice  and  the  units  button  five  times. 
Now  a  disk  or  dial,  but  little  larger  than  a 
watch,  controls  the  switches.  After  mak- 
ing a  connection  the  bell  was  rung  by  means 
of  a  magneto  in  La  Porte. 

Local  battery  current  was  used  for  talk- 
ing 25  years  ago — that  was  the  universal 
custom  then.  The  automatic  today  is  com- 
mon battery  for  connection,  ringing  and 
transmission.  In  La  Porte  60  to  70  volts 
were  required  to  operate  the  magnets  in  the 
switch.  Now  48  volts,  actuating  sensitive 
relays,  are  sufficient.  This  telephone  epoch- 
making  equipment  was  built  in  a  small  shop 
"by  clock-makers  and  model  builders.  To- 
day a  great  factory,  employing  over  a 
thousand  people  and  operating  the  most 
improved  machinery,  is  turning  out  tens  of 
thousands  of  lines  of  apparatus.  Then  the 
switches  were  in  a  tentative  state.  No  two 
installations  were  alike,  each  one  was  an 
experiment.  Now  the  mechanisms  are 
standardized  in  their  essentials.  Modified 
in  their  assembly  to  meet  particular  require- 
ments, they  are  all  practically  alike.  Main- 
tenance in  those  days  meant  fine  adjust- 
ments, painstakingly  made  by  men  trained 
in  delicate  work.  At  the  present  time  in  a 
number  of  automatic  exchanges  girls  with 
no  special  mechanical  training  or  experience 
are  doing  a  large  part  of  the  routine  in- 
spection and  adjusting  which  keeps  the 
equipment  in  perfect  condition. 

This  early  switchboard  was  of  the  disk 
type,  100  lines  capacity,  and  required  five 
wires  to  operate.  The  line  terminals  were 
placed  on  the  circumference  of  a  flat  rub- 
ber disk,  thru  the  center  of  which  was  a 
shaft  carrying  a  wiper.  The  rotary  motion 
of  the  wiper  shaft  was  supplied  by  two  sets 
of  magnets  actuating  pawls ;  one  set  moved 
the  wiper  over  ten  contacts  at  a  time,  the 


DAIRYMEN 
WILL  APPRE- 
CIATE MOTOR- 
DRIVEN 
CHURN. 
Remember  the 
days  back  on  the 
farm,   when  "Ma" 
set  you  to  work  on 
the    pump  -  handle 
butter  churn?  Those 
were  the  happy  days  ! 
Yes,    they  were, 
NOT!!!  That's 
what  the  electrically 
operated  churn- 
makers  thought 
also,  and  here's  the 
answer. 

The  laborious  and 
tiring    work  of 
churning  butter  daily  by  means  of  the  old- 


The  sealing  ring  is  rubber,  three-eighths 
inch  thick,  non-absorbent  and  easily  re- 
moved for  washing  purposes. 

The  frames  are  of  yellow  pine,  finished 
with  two  coats  of  varnish.  All  metal  parts 
attached  to  the  barrel  are  finished  with 
aluminum.  All  bearings  are  of  steel.  The 
electric  motor  driving  the  churn  is  very 
small,  and  consumes  no  more  current  than 
an  ordinary  incandescent  lamp,  in  the  small 
churns.    Several  sizes  of  churns  are  built. 


Glazed  Stoneware  Churn  Operated 
by  a  Small  Electric  Motor. 

fashioned  churn  is  all  done  away 
with  by  the  modern  motor-driven 
butter  churn.    Machines  are  now 
available  which  perform  in  a  few 
minutes  the  complete  operation  of 
churning  and  working  up  the  but- 
ter without  the  product  being 
touched    by  hands. 
For  the  farmer  and 
dairyman,   the  motor 
machine  saves  hiring 
additional    help,  and 
often  makes  it  possi- 
ble for  the  farmer  or 
some  member  of  his 
household    to  take 
care  of  this  part  of 
the  work. 

In  the  electric 
churn  illustrated  the 
barrel  is  of  glazed 
stoneware,  which  will 
not  absorb  injurious 
matter,  and  contains 
no  parts  difficult  to 
clean.  The  cover  is 
clear  annealed  glass 
one-half  inch  thick, 
which  can  retain 
nothing  injurious. 


A  VERSATILE  ELECTRIC  RUB- 
BING MACHINE. 

By  Frank  C.  Perkins 
Here  is  a  novel  electric  rubbing  machine, 
developed  by  a  Beloit,  Wisconsin,  inventor. 
It  is  pointed  out  that  the  advantage  of  elec- 
tric drive  for  a  portable  rubbing  machine 
is  beyond  argument.  It  requires  no  hose, 
piping  or  special  equipment  and  it  is  a 
power  unit  in  itself.  All  one  has  to  do  is 
to  attach  it  to  a  lamp  socket,  turn  the  switch 
and  go  ahead.  There  is  no  installation  ex- 
pense ;  and  it  can  be  used  in  any  part  of 
the  factory  where  there  is  electric  wiring. 

It  will  be  seen  that  it  uses  power  only 
when  working,  and  very  little  at  that.  It 
consumes  about  as  much  current  as  three 
or  four  incandescent  lamps — less  than  it 
takes  for  your  wife's  flatiron.  The  ma- 
chine is  13  inches  long  and  can  be  used  for 
rubbing  surfaces  15  inches  and  longer,  and 
of  practically  any  width. 

This  labor  saving  machine  weighs  about. 
35  lbs.,  which  gives  the  correct  pressure  for 
the  average  class  of  rubbing,  but  the  motor 
is  amply  strong  to  take  care  of  any  addi- 
tional pressure  the  operator  may  want  to 
exert  on  surfaces  that  will  stand  it.  A  regu- 
lator is  provided  to  vary  the  speed  of  the 
rubbing  blocks  to  suit  the  work  in  hand. 
Varnish  that  is  comparatively  green  will  not 
stand  as  high  speed  as  when  thoroly  dry. 

It  will  be  noted  that  the  rubbing  blocks 
reciprocate  toward  and  from  each  other 
which  gives  the  machine  a  perfect  running 
balance.  There  is  no  tendency  to  creep  or 
jump.  In  eliminating  friction  and  wear  in 
this  smooth-running  instrument,  ball  bear- 
ings play  their  part. 

By  means  of  a  special  sliding-shoe 
arrangement  the  interior  mechanism  and 
bearing  surfaces  are  protected  from  grit 
and  slop  being  thrown  up  from  underneath 
by  the  action  of  the  rubbing  blocks.  The 
latter  which  carry  the  felt  pads  are  readily 
interchangeable,  and  several  sets  may  be 
kept  at  hand  fitted  with  felts  for  different 
classes  of  rubbing. 

This  electric  rubbing  machine  is  utilized 
in  a  prominent  New  York  furniture  factory, 
saving  the  time  of  hand  rubbing  and  pro- 

d  u  c  i  n  g  a 
more  uni- 
form finish. 
It  operates 
direct  from 
alight  socket 
and  requires 
no  hose. 


A  Powerful  Electric  "Rubbing"  Machine  Suited  to  Many  Purposes. 
It  Is  Widely  Used  in  Preference  to  Hand  Rubbing  for  Varnished 
Surfaces,  with  Extreme  Satisfaction. 
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Fig.  3.     Daylight  Recorder  Chart  for  April 
24th — Solid   Line   Indicates  Daylight  Record; 
Dotted  Line  is  the  Electric  Load  Curve  for 
the  Same  Date. 

THE  United  States  Weather  Bureau 
publishes  daily  figures  giving  the 
percentage  of  sunshine,  and  these 
figures  have  been  used  by  the  Bos- 
ton Edison  Company  for  some  time 
in  compiling  statistics  on  the  generation  of 
power.  This  sunshine  record  is  obtained 
by  means  of  a  thermo  recorder,  which  con- 
sists of  a  bulb  filled  with  mercury,  very 
similar  to  an  ordinary  thermometer,  and 
enclosed  in  an  evacuated  glass  tube.  This 
bulb  is  exposed  to  radiation  from  the  sky, 
and  the  action  of  sunlight  upon  it  causes 
the  mercury  index  to  rise  in  a  stem  and 
close  an  electrical  circuit.  The  passage  of 
a  cloud  across  the  face  of  the  sun  will 
cause  the  index  to  drop  and  open  this  cir- 
cuit again.  It  is  therefore  obvious  that  al- 
tho  this  data  represents  the  amount  of  sun- 
shine, it  does  not  necessarily  represent  the 
amount  of  daylight.  A  day  when  the  sky 
is  overcast  with  a  light  cloud  film  would 
still  have  a  sufficient  amount  of  diffused 
daylight  to  preclude  the  necessity  of  arti- 
ficial lighting,  altho  the  Weather  Bureau 
data  would  show  zero  per  cent  sunshine. 

For  this  reason,  the  Boston  Edison  Com- 
pany experts  desired  to  obtain  some  sim- 
ple method  of  measuring  the  intensity  of 
daylight,  and  the  problem  of  accomplishing 
this  was  presented  to  the  electrical  labora- 
tory. Mr.  F.  A.  Swan,  of  Boston,  finally 
devised  an  instrument  to  record  variations 
of  sunlight  and  temperature  on  a  moving 
paper  chart,  which  was  being  developed 
along  lines  suitable  for  the  requirements  of 
weather  observers 

The  meteorograph,  as  this  apparatus  is 
called,  consists  of  two  principal  parts,  the 
receiver  and  the  recorder.  The  receiver  is 
located  on  the  roof  of  the  Laboratory  in 
such  a  manner  that  it  is  exposed  to  radiation 
from  all  parts  of  the  sky.  The  recording 
apparatus  is  contained  in  a  cabinet  in  the 
Standardizing  Laboratory. 

The  device  operates  on  the  principle  of 
a  Wheatstone  Bridge.  In  the  diagram,  fig- 
ure 1,  the  resistances  "A"  and  "B,"  each 
of  approximately  100  ohms,  are  mounted 


Adj  plug  res.  box 

for  setting  pen a '/  zero 
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Parts  within 
this  box  are  located 
in  receiver,  on  roof 
of  /aboraforL/ 


Fig.  2.    The  Laboratory  Instruments  Used  in  "Measuring  Daylight" — Not  Sunlight.  The 
Daylight  Acts  on  a  Bank  of  Tungsten  Lamps  and  Has  the  Effect  of  Changing  the  Resist- 
ance of  the  Lamps,  Which  is  Measured  and  Indicated  on  a  Wheatstone  Bridge  Circuit. 


Fig.  1.    The  Wheatstone  Bridge  Circuit  Em- 
ployed   with    Tungsten    Lamp  "Daylight" 
I  ndicator. 


in  the  receiver.  Resistances  "C"  and  "D" 
of  similar  value  are  located  in  the  record- 
ing apparatus,  "D"  being  adjustable  by 
means  of  a  sliding  contact,  as  indicated  in 
diagram.  A  galvanometer  "G"  and  a  bat- 
tery "Bat"  complete  the  conventional  form 
of  bridge. 

The  resistances  "A,"  "B,"  "C,"  and  "D" 
are  adjusted  to  be  equal  when  no  light 
falls  upon  the  receiver.  Under  this  condi- 
tion no  current  flows  thru  the  galvanome- 
ter and  the  bridge  is  in  balance.  The  ac- 
tion of  light  on  the  receiver  causes  a  change 
in  the  value  of  the  resistance  "B."  This 
throws  the  bridge  out  of  balance  and  causes 
a  deflection  of  the  galvanometer  "G."  The 
galvanometer  is  combined  with  a  relay,  and 
the  action  of  this  relay  causes  the  slider 
"F"  to  move  along  the  resistance  "D"  until 
the  bridge  is  again  in  balance.  The  slider 
"F"  carries  with  it  a  pen  arm  and  by  this 
means  a  curve  is  drawn  on  a  chart  in  ac- 
cordance with  every  change  of  resistance 
in  the  arm  "B."  As  the  change  of  resist- 
ance in  arm  "B"  is  caused  by  the  action  of 
daylight,  it  is  obvious  that  the  pen  will 
make  a  record  which  will  bear  a  certain 
relation  to  variation  in  the  intensity  of 
daylight. 

The  resistance  arm  "B"  in  the  receiver 
is  composed  of  a  bank  of  40-watt,  220-volt 
Type  "B"  Mazda  lamps.  It  was  discovered 
by  the  inventor  of  this  apparatus  that  the 
resistance  of  a  tungsten  lamp  varies  in  ac- 
cordance with  its  exposure  to  light  rays ; 
in  other  words,  if  the  resistance  of  a  tung- 
sten lamp  is  measured  with  a  bridge,  first 
in  complete  darkness  and  then  when  ex- 
posed to  daylight,  the  value  of  its  resist- 
ance will  be  found  to  have  changed.  The 
amount  of  this  change  varies  in  accordance 
with  the  strength  of  the  light  to  which  it  is 
exposed,  the  resistances  increasing  with 
an  increase  of  illumination. 

It  is  necessary,  however,  to  keep  the  cur- 
rent in  each  lamp  below  two  milliamperes, 
to  avoid  resistance  changes  due  to  the  cur- 
rent in  the  filament.  In  order  to  obtain  a 
sufficient  amount  of  current  to  insure  posi- 
tive operation  of  the  galvanometer,  a  bank 
of  lamps  in  series  multiple  is  used.  This 
arrangement  permits  a  current  of  thirty- 
two  milliamperes  in  the  bridge  arm. 

For  the  purpose  of  preventing  error  in 
registration  due  to  the  effects  on  the  lamps 
of  variable  air  temperatures,  use  is  made 
of  a  compensating  resistance  or  "dark 
arm,"  which  is  marked  "A"  in  the  diagram. 
It  consists  of  a  coil  wire,  of  the  same 
resistance  as  the  lamp  bank,  mounted  in 
a  lamp  bulb  which  is  sealed  and  evacuated, 
and  covered  so  as  to  exclude  the  light  but 
to  permit  circulation  of  air.  The  resistance 
of  this  coil  will  be  affected  only  by  varia- 
tions in  air,  temperature,  and  will  serve  to 
compensate  for  similar  variations  from  the 
same  cause  in  the  lamp  bank. 

Figure  2  shows  the  construction  of  the 
recording  apparatus.     "H"  is  the  contact 


maker.  This  is  operated  by  an  impulse 
every  two  seconds  from  the  standard  clock 
and  by  means  of  a  toothed  wheel  closes  a 
set  of  contacts  in  sequence  for  operating 
the  recording  mechanism.  "I"  is  the  gal- 
vanometer relay.  The  impulses  from  the 
contact  maker  are  transmitted  thru  this 
relay  and  actuate  certain  of  the  driving 
magnets  "J."  These  magnets  rotate  tne 
worm  "K,"  which  carries  the  pen  arm  "L" 
and  the  slider  "F."  The  slider  moves  along 
the  resistance  arm  "D"  and  rebalances  the 
bridge.  The  chart  "F"  is  carried  on  a  drum 
which  is  driven  by  an  electric  clock  me- 
chanism in  the  cabinet  below.  The  feed 
of  the  chart  is  one  inch  per  hour.  The 
recording  apparatus  has  been  constructed 
with  two  galvanometer  relays,  and  two 
pens  so  that  a  record  of  temperature  may 
be  made  on  the  same  chart  if  desired. 

Figures  3  and  4  show  charts  for  April 
24  and  25,  1916,  taken  from  one  of  the 
earlier  machines.  The  solid  line  curve  is 
the  record  made  by  the  daylight  recorder 
and  the  broken  line  represents  the  load 
curve  of  this  company  for  the  same  period. 
The  weather  was  rainy  on  April  24,  and  it 
will  be  seen  that  the  daylight  curve  did  not 
rise  very  far  above  the  zero  line  during 
the  day.  The  following  day  was  sunny ; 
some  thin  white  clouds  in  the  southeast 
caused  variations  in  the  curve  until  about 
11 :15  \.  M.,  when  the  sky  cleared  and  the 
curve  rose  rapidly,  reaching  its  maximum 
at  about  12:30  P.  M.  Shortly  after  2 
P.  M.  the  sun  entered  a  bank  of  clouds  in 
the  southwest,  reappearing  for  a  short 
while  between  3  and  4  P.  M.  and  again 
for  a  brief  interval  at  5  P.  M.  It  will  be 
noted  that  the  peak  load  of  43,000  kilo- 
watts on  April  24  was  reduced  to  39,000 
kilowatts  on  April  25. 

Occasionally  a  customer  objects  to  the 
charge  rendered  for  electricity  during  the 
winter  months  on  the  ground  that  it  is 
too  high,  and  bases  his  objections  on  the 
amount_  of  his  bill  for  the  corresponding 
month  in  the  previous  year.  If  the  com- 
pany has  data  on  file  showing  the  per- 
centage of  clear  and  cloudy  days  for  these 
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Fig.  4.  Note  the  Coincidental  Points  Along 
the  Two  Curves  of  "Daylight"  and  "Electric 
Load."  These  Curves  are  Very  Valuable  to 
All  Central  Stations.    Curve  for  April  25th. 

two  months,  however,  it  is  sometimes  possi- 
ble to  show  the  customer  that  the  increase  is 
due  to  a  period  containing  many  cloudy  days. 
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IN  the  course  of  the  last  few  decades 
our  views  regarding  the  nature  of  elec- 
tricity have  undergone  great  changes. 
Once  upon  a  time  a  theory  was  gen- 
erally held,  according  to  which  two 
imponderable  fluids,  a  positive  and  a 
negative  one,  would  by  their  shifting  ar- 
rangement give  rise  to  the  electrical  phe- 
nomena then  known.  Maxwell  in  England 
and  Hertz  in  Germany,  however,  at  the 
end  of  the  last  century  introduced  another 
theory  according  to  which  electrical  and 
electromagnetical  phenomena  would  be  due 


A  Glance  into  tHe  World 
of  tlh©  MSllnoiatlh  Part 
off  a,  Ceiatlin&eteir 

Globules  of  such  incredibly  small  dimen- 
sions are  arranged  between  two  parallel, 
horizontal  plates  connected  to  a  positive 
and  negative  tension  respectively  and,  ac- 
cordingly, constituting  an  electrical  con- 
denser, the  globules  themselves  being 
charged  negatively.    Each  globule  then  is 


individual  atoms.  Such  particles,  however, 
can  neither  be  produced  by  crushing  nor 
by  stamping.  According  to  the  process 
suggested  by  Ehrenhaft  they  are  produced 
by  means  of  the  very  electricity  the  nature 
of  which  is  to  be  ascertained,  an  electrical 
arc  being  made  to  pass  between  mercury, 
silver  or  gold  electrodes,  which  are  so  in- 
tensely pulverized  or  evaporated  that  the 
intermediary  space  is  filled  up  by  a  rain 
of  particles  some  millionth  parts  of  a  centi- 
meter in  diameter. 
If,  now,  the  surroundings  of  these  minute 


Fig.  1 — Prof.  Enrenhaft's  Experimental  Laboratory  Apparatus  Used  in  Examining  the  Structure  of  the  Electron  and  Atomic  Family.  Fig. 
2 — Powerful  Beam  of  Light  Rendering  Minute  Particles  Visible  in  Microscope.    Fig.  3 — Minute  Sulfur  Globules  Mixed  Up  with  Particles  of 
Other  Shapes.    One  Division  of  Ocular  Scale  35.8  x  10-6  cm.    Fig.  4 — Minute  Silver  Globules  Under  2870  Fold  Magnification.    One  Division 
of  Objective  Scale:    1 . 1 0~ 3  cm.    Fig.  5 — Zinc  Wool  (Not  Globular)  Powder  1305  Fold  Magnification.    One  Part  of  Scale:  11.5.10— 5  cm. 


to  ether  waves  of  a  similar  nature  to  those 
of  light. 

More  recently  there  has,  however,  been 
a  general  tendency  for  a  revival  of  material 
conceptions  on  the  nature  of  electricity. 
The  same  as  matter  is  made  up  of  indi- 
visible small  elements,  atoms,  electricity 
would  consist  of  elementary  quantas,  elec- 
trons. 

In  opposition  to  this  doctrine  an  Aus- 
trian scientist,  Dr.  Felix  Ehrenhaft,  Pro- 
fessor of  Physics  at  the  University  of 
Vienna,  however,  already  at  the  Konigs- 
berg  Congress  of  Naturalists  in  1910,  drew 
attention  to  the  fact  that  this  would-be 
minimum  charge — the  electron  charge — 
though  being  ascertainable  as  average 
value,  is  inaccessible  to  human  observation 
in  the  individual  particles.  In  a  paper  re- 
cently read  before  the  Austrian  Society  of 
Architects  and  Engineers,  he  exposes  his 
further  researches  on  the  same  subject, 
which  not  only  give  an  insight  into  the 
very  structure  of  electricity,  but  at  the  same 
time  into  the  physics  of  minute  particles — 
of  the  order  of  the  millionth  part  of  a 
centimeter. 


by  its  weight  drawn  downward,  while  the 
electrical  tension  acting  on  its  charge  is 
pulling  it  in  an  upward  direction.  If,  now, 
the  condenser  be  connected  to  a  tension 
just  sufficing  to  draw  the  globule  slowly 
towards  the  upper  plate,  the  upward  pull, 
which  is  dependent  on  the  charge  of  the 
globule  and  the  tension  applied,  will  ex- 
ceed the  weight  of  the  globule.  The  ten- 
sion applied  is  afterwards  reduced  by  de- 
grees, until  the  globule  just  falls  down- 
wards in  a  vertical  direction,  thus  confin- 
ing the  tension  between  two  boundary 
values,  the  rising  and  falling  tension,  re- 
spectively. Inasmuch  as  these  tensions  are 
read  off  from  a  sensitive  voltmeter,  the 
charge  of  the  globule  thus  is  ascertained 
with  the  same  accuracy  as  its  weight. 

In  order  now  to  obtain  globules  as  small, 
and  accordingly  charges  as  minute  as  pos- 
sible, it  would  be  best  to  cause  individual 
atoms  to  float  in  the  interval  between  the 
condenser  plates.  This,  however,  is  un- 
feasible, atoms  being  invisible  even  to  the 
most  perfect  optical  instruments.  In  fact, 
the  smallest  particles  ascertained  by  means 
of  our  best  optical  instruments  have  diam- 
eters about  a  hundred  times  greater  than 


metal  globules  be  lighted  up  with  an  in- 
tense beam  of  light,  a  microscope  pointed 
vertically  to  the  beam  will  disclose  a  sight 
comparable  to  a  firmament  of  surprising 
splendor  and  variety  of  colors ;  each  single 
luminous  point  falling,  under  the  influence 
of  gravity,  in  vertical  trajectories,  the 
stronger  ones  more  rapidly,  the  weaker 
ones  more  slowly.  The  falling  speed  of 
all  of  them  is,  under  the  microscope,  accu- 
rately measurable.  Furthermore,  each  of 
these  minute  particles  will,  under  some 
mysterious  impulse,  perform  vibrations  and 
move  to  and  fro  on  zigzag  lines.  These 
Brownian  movements,  so  far  known  only 
in  liquids,  are  due  to  the  nearly  molecular 
dimensions  of  the  particles  in  question. 

These  metal  globules  having  been  charged 
with  variable  amounts  of  electricity,  Prof. 
Ehrenhaft  each  time — in  accordance  with 
the  above — determines  the  tension  at  which 
a  rising  or  falling  respectively  can  be  ob- 
served in  the  microscope.  He  therefrom 
ascertains  the  actual  charge,  the  size — or 
weight — of  the  particles  being  known. 
Apart  from  the  mechanical  method  — by 
means  of  the  speed  of  falling — this  weight 
(Continued  on  page  961) 


January,   1920  ELECTRICAL  EXPERIMENTER  893 

Mow  Does  Submerged!  JLbk&y  Breaiftlhe? 


How  Does  the  Lady  Under  the  Water  Breathe?  It  Proves  Very  Mysterious  to  the  Unin- 
itiated.  The  Answer  Is — She  Is  Not  in  the  Water,  But  in  a  False  Compartment  Below  the 

Glass  Bottom  of  the  Water  Tank. 


This  clever  invention,  or  rather  illusion, 
apparatus  is  particularly  intended  to  mystify 
and  afford  entertainment.  By  means  of 
this  device  the  performer,  let  us  say,  a 
lady,  appears  to  observers  to  be  totally 
submerged  and  to  live  and  breathe  in  the 
water,  the  same  as  in  the  air,  even  to  eating, 
drinking  and  smoking. 

The  illustration  shows  how  this  trick  is 
performed.  A  watertight  compartment  is 
placed  at  the  top  of  the  structure,  while  the 
whole  affair  is  housed  in  a  covering  either 
with  cloth  or  other  suitable  material.  Sev- 
eral water-lilies  or  other  flowers  should  be 
arranged  in  the  manner  illustrated,  one- 
half  of  the  lilies,  for  instance,  being  rigidly 
mounted  inside  the  glass-bottom  water  tank, 
while  the  lower  and  large  part  of  the  stem 
is  placed  in  the  compartment  to  be  occupied 
by  the  performer  under  the  glass  bottom  of 
the  water  tank,  but  in  exact  alignment  with 
the  upper  portion  of  the  plant.  In  this  way 
it  is  impossible  for  an  observer  looking 
down  from  above  to  see  any  break  in  the 
stem  of  the  plant,  particularly  when  the 
surface  of  the  water  is  ruffled,  as  for  in- 
stance may  be  occasioned  by  allowing  the 
water  from  the  supply  pipe  to  drip  slowly 
into  the  tank  at  the  top,  or  else  by  pro- 
viding a  slight  draft  of  air  from  a  hidden 
pipe,  the  stream  of  air  being  blown  over 
the  top  of  the  water  so  as  to  create  ripples. 

It  goes  without  saying,  of  course,  that 
the  performer,  whether  lady  or  gent,  has 
to  enter  the  chamber  underneath  the  water 


tank  unknown  to  the  observers  or  audi- 
ence. This  trick  can  be  shown  on  the 
regular  stage  by  means  of  a  large  mirror 
or  series  of  mirrors  placed  just  back  and 
above  the  tank  so  that  the  audience  can  see 
the  movements  of  the  performer,  who  is 


apparently  submerged  in  the  water  con- 
stantly. In  this  case  the  lights  can  be 
turned  on  and  then  off  in  the  opening  and 
closing  presentation  of  the  illusion,  or  the 
curtain  may  be  raised  and  dropt  at  the 
opening  and  closing  of  the  performance. 


I  German  Tresnclh  ILimJtht 


To  obtain  a  light  with  this 
device  which  was  built  so  as 
to  withstand  heavy  wear  such 
as  is  encountered  on  the  battle- 
field, you  simply  pull  the  chain, 
the  lower  end  of  which  can  be 


The  "Heinies"  Ran  Out  of 
Flashlight  Batteries  and  Mate- 
rials As  Well  As  Their  Breath, 
and  Here  We  See  the  Conse- 
quence— a  "Dynamo"  Flashlight. 
A  Pull  on  the  Chain  Ring  and 
the  Dynamo  Was  Spun  Rapidly, 
Generating  Sufficient  Current  to 
Light  the  Five-Volt  Bulb.  A 
Lens  Was  Fitted  Over  the  Lamp 
Bulb. 


The  accompanying  illustrations  show  an 
ingenious  design  of  dynamo-electric  trench 
light  which  was  captured  from  a  Boche  by 
an  American  doughboy.  As  will  be  recol- 
lected it  was  very  difficult  and  in  fact  im- 
possible to  secure  the  many  necessary  ma- 
terials in  Germany  during  the  war,  to 
manufacture  the  hundreds  of  thousands  of 
dry  cells  required  by  the  Teutonic  army 
and  navy.  The  electric  flashlight  was  one 
of  the  most  used  devices  in  the  lines. 
The  Germans,  however,  were  not  so  for- 
tunate, at  least  in  the  latter  part  of  the 
war,  and  so  it  was  that  we  find  this  inter- 
esting relic  of  the  Teuton  military  regime 
in  the  form  of  a  dynamo  excited  flash- 
light. 


seen  in  one  of  the  photos,  and 
to  which  a  finger  ring  is 
attached.  The  propelling  chain 
on  this  generator  was  about  14 
inches  long,  having  a  gear  in- 
side of  the  dynamo  casing, 
arranged  to  co-act  with  a  ratchet  in  such  a 
manner  that  the  six  legs  of  the  permanent 
steel-magnet  armature  were  spun  around 
repeatedly  in  one  direction.  The  details  of 
this  clutch  mechanism  are  shown  in  one  of 
the  illustrations,  and  it  is  very  clever  in  its 
design.  The  rotor  is  composed  of  three 
U-shaped  steel  magnets,  as  shown  in  the 
drawing,  and  the  three  magnets  are 
clamped  together  to  form  an  armature 
or  really  a  rotating  field.  The  stationary 
coils  of  which  there  were  six,  were  wound 
with  fairly  heavy  copper  magnet  wire, 
about  No.  24  B.  &  S.  gage.  These  are 
connected  in  series  alternately,  in  the 
usual  fashion,  so  as  to  give  north  and 
south  polarity  successively. 


The  casing  of  the  flashlight  is  finished 
with  a  substantial  oxid  effect,  so  as  to 
withstand  the  weather  while  a  braided 
cord  attaches  to  two  rings  on  the  cas- 
ing, so  that  it  can  be  suspended  from  the 
neck  of  the  user  while  he  pulls  on  the 
generator  ring  as  he  walks  along.  The 
lamp  throws  a  good  beam  of  light,  the 
bulb  itself  being  a  small  screw-base  type, 
fitted  in  a  reflector  with  a  lens  in  front 
of  it.  The  dynamo  generates  a  low  volt- 
age, equivalent  to  a  few  cells  of  battery, 
and  the  current  is  surprisingly  steady — 
almost  flickerless  in  fact,  when  the  gen- 
erator chain  is  pulled  in  a  fairly  rapid 
manner. 

There  are  several  American  concerns  de- 
veloping a  magneto  light  of  this  type — i.e., 
one  in  which  a  small  dynamo  is  rapidly 
spun  by  hand  or  finger  action  to  produce 
electricity  for  lighting  the  lamp,  instead  of 
depending  on  a  battery  for  the  purpose. 
The  problem  appears  very  simple,  but  ap- 
parently is  not  as  easy  to  solve  as  would  at 
first  appear,  especially  in  a  small  lamp. 
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The    Interior    Mechanism    of    the  German 
Trench    Light,    Showing    How   the  Dynamo 
Armature  Was  Arranged  To  Be  Spun  By  a 
Chain  and  Drum  Clutch. 
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A  LL  atoms  are  composed  of  electrons, 
/\   but  are  these  electrons  composed  of 
/  %  still    smaller    electrical  particles? 
-*-Few  scientists  dare  attempt  to  say 
what  may  or  may  not  be  possible. 
It  has  not  been  so  very  long  since  the  atom 
itself  was  believed  to  be  the  smallest  pos- 
sible particle  of  matter  and  scientists  loudly 


Electron 


Fig.l 


The  Usual  Atom  in  Which  a  Positive  Nucleus 
Is  Surrounded  by  Negative  Electric  Charges, 
or  Electrons. 

affirmed  that  it  could  by  no  means  be  sub- 
divided.   But  they  were  mistaken. 

When  the"  electron  was  discovered  a  new 
age  of  electrical  science  was  ushered  in  and 
Sir  William  Crookes,  with  a  flash  of  mar- 
velous scientific  insight,  said  that  matter 
had  been  discovered  in  a  fourth  state,  nei- 
ther solid,  liquid  or  gaseous,  but  more 
ethereal  than  the  lightest  gas.  How  true 
that  statement  was,  was  later  seen  when  it 
was  found  that  the  electron  was  really 
nothing  more  than  a  particle  of  electricity 
a  hundred  thousand  times  smaller  than  the 
smallest  atom.  Here  indeed  was  matter  in 
a  fourth  state  and  the  atom  had  been 
divided  ! 

The  question  which  confronts  us  now  is 
this  :  Can  the  electron  be  divided  into  still 
smaller  particles  of  electricity  which  we 
might  call  sub-electrons  or  is  it  indivisible? 
Is  it  the  natural  unit  of  electricity  which 
is  invariably  the  same,  or  are  there  differ- 
ent sizes  of  electrons?  The  discovery  of 
the  electron  first  revealed  to  us  the  electri- 
cal nature  of  all  matters,  and  we  hesitate  in 
even  guessing  what  the  discovery  of  a  sub- 
electron  might  not  reveal.  Notwithstand- 
ing this  there  are  those  who  already  believe 
they  have  strong  evidence  in  support  of  the 
existence  of  such  a  quantity. 

In  the  past  twenty- five  years  since  the 
discovery  of  the  electron  the  science  of 
Physics  has  almost  been  revolutionized. 
Phenomena  which  could  not  be  explained 
before  are  now  being  explained  by  it,  and 
the  discoveries  and  inventions  such  as  X- 
rays,  radioactivity,  vacuum  tube  valves, 
amplifiers,  etc.,  are  too  numerous  to  men- 
tion. No  scientist  in  the  face  of  these  facts 
would  dare  predict  what  the  discovery  of  a 
sub-electron  might  not  bring  about. 

As  the  matter  stands  today,  those  who 
believe  the  electron  is  the  fundamental  and 
invariable  unit  of  electricity  do  so  because 
they  hold  that  the  electron  is  indivisible,  as 
did  the  older  scientists  who  held  the  atom 
to  be  indivisible.  On  the  other  hand  those 
who  believe  in- the  existence  of  a  sub-elec- 
tron say  we  have  no  right  to  assume  the 
electron  is  indivisible  and  that  we  may  be  as 
badly  mistaken  as  the  older  scientists  were 
about  the  atom.    Let  us  see  what  the  evi- 


dence  really  is  on  each  side  of  the  question. 

In  the  first  place  no  two  men  have  ever 
been  able  to  measure  the  size  and  charge 
of  an  electron  and  obtain  exactly  the  same 
values.  Even  measurements  by  the  same 
man  vary  so  that  only  an  average  value 
can  be  obtained.  Just  what  the  exact 
values  are,  if  there  really  are  any,  no  one 
knows.  Ehrenhaft  of  Vienna  claims  this 
variation  is  due  to  the  electrons  not  all  hav- 
ing the  same  size,  shape  and  charge.  In 
order  to  explain  these  seeming  variations  of 
the  electrons,  Ehrenhaft  claims  they  are 
composed  of  sub-electrons  and  that  not  all 
of  them  have  the  same  number.  Some  may 
have  more  and  others  less  according  to 
some  unknown  law  of  chance  or  variation. 
This  is  an  interesting  point  because  it  im- 
mediately brings  up  the  question  as  to 
whether  there  is  a  variation  of  this  kind 
in  the  physical  world  like  there  is  in  the 
world  of  living  things.  It  is  such  a  com- 
mon fact  that  we  scarce  think  it  strange 
that  no  two  human  beings  are  exactly 
alike ;  no  two  flounces  are  exactly  alike, 
and  no  two  animals,  even  of  the  same 
species,  are  identical.  Can  it  be  that  there 
is  similar  variation  in  the  physical  world 
of  inanimate  objects?  So  far  the  science 
of  atoms,  molecules  and  electrons  has  al- 
ways been  based  on  the  assumption  that  all 
particles  of  one  kind  are  identical,  partly 
for  the  purpose  of  avoiding  mathematical 
intricacies. 

Prof.  Millikan,  whose  work  on  the  elec- 
tron has  made  him  justly  famous,  takes 
strong  exception  to  the  views  of  Ehrenhaft 
and  others  who  claim  there  is  a  sub-elec- 
tron. He  maintains  that  the  variation  in 
measurement  of  the  electron  is  very  small 
and  within  the  range  of  experimental  er- 
ror. Table  I  shows  some  of  the  earlier  and 
some  of  the  more  recent  values  for  the 
charge  of  the  electron.  It  will  be  noticed 
that  the  more  recent  values  do  agree  quite 
closely.  The  strongest  point  of  Prof.  Milli- 
kan's  argument,  however,  is  based  on  his 
famous  experiment  with  the  charged  oil 
droplets  in  which  he  obtains  some  of  the 
most  remarkable  results  of  modern  experi- 
mental science.  In  measuring  different 
charges  on  the  oil  droplets  he  found  that 
they  were  almost  exact  multiples  of  the 
value  of  a  still  smaller  charge.  And  this 
smaller  charge  was  the  electron  itself, 
showing  that  greater  charges  were  all  built 
up  of  groups  of  electrons,  and  that  these 
electrons  must  constitute  the  fundamental 
electrical  unit.  The  agreement  of  the  val- 
ues is  so  remarkable  that  some  of  them  are 
shown  in  Table  II.  The  number  4.917  was 
taken  for  convenience  and  is  proportional 
to  the  charge  on  the  electron.  The  differ- 
ent charges  were  measured  in  the  same 
ratio.  Exact  multiples  are  given  in  the  first 
column  and  the  observed  values  in  the  sec- 
ond column.  For  instance,  five  times  the 
value  4.917  for  a  single  electron  would  be 
24.59  while  the  value  which  was  actually 
observed  was  24.60.  That  Ehrenhaft's  own 
values  show  no  such  striking  agreement 
may  as  likely  be  due  to  errors  in  observa- 
tion as  to  actual  variations  in  the  elec- 
trons themselves. 

The  difference  between  the  two  theories 
can  be  easily  visualized  by  means  of  the 
accompanying  diagrams.  Figure  I  shows 
the  usual  atom  consisting  of  a  small  nu- 
cleus about  which  one  or  more  solid  elec- 
trons or  electrical  units  revolve.  In  Fig- 
ure II  the  opposite  view  is  indicated  by  an 
atom  which  is  exactly  the  same  except  the 
electron  is  pictured,  not  as  a  unit  particle 
of-  electricity,  but  as  a  composite  body 
composed  of  a -greater  or  lesser  number  of 


still  smaller  particles  of  electricity  or 
energy  in  its  ultimate  form. 

Up  to  the  present  time  most  of  the  evi- 
dence is  in  favor  of  the  idea  that  the  elec- 
tron is  the  natural  unit  of  electricity,  and 
the  evidence  in  favor  of  the  sub-electron 
theory  is  hardly  substantial  enough  to  ob- 
tain general  credence.    It  would  be  folly 


Electron 


Fig* 


In  This  Hypothetical  Atom,  the  Positive  Nu- 
cleus Is  Surrounded  by  Negative  Carriers  or 
Electrons,  Each  Electron  Being  Composed  of 
Sub-  Electrons. 

to  think  however  that  nothing  of  the  kind 
may  not  occur  in  the  future.  As  the  mat- 
ter now  stands  there  is  no  experiment 
which  proves  the  existence  of  a  sub-elec- 
tron, while  on  the  other  hand  the  existence 
of  the  electron  is  a  pretty  well  established 
fact.  We  must  remember,  however,  that 
the  existence  of  the  still  smaller  particles 
or  sub-electrons  has  not  been  disproved 
and  those  who  believe  in  the  existence  of 
such  have  both  an  interesting  and  a  pow- 
erful point. 

To  sum  up  the  arguments  on  both  sides ; 
those  who  contend  there  may  be  a  sub- 
electron  say  we  have  no  more  right  to 
think  the  electron  is  indivisible  than  we 
had  to  think  the  atom  was  indivisible.  In 
addition  they  say  there  is  no  reason  for 
believing  that  Nature  has  established  any 
unit  or  definite  particle  of  electricity,  and 
lastly  they  claim  that  the  disagreements 
between  the  measurements  of  electrons  by 
different  people  indicates  that  the  electrons 
are  not  all  the  same  size. 

Those  who  argue  against  the  notion  of 
the  sub-electron  declare  the  evidence  is  all 
on  their  side.  They  claim  that  the  latest 
and  most  careful  measurements  agree  with- 
in a  small  fraction,  and  that  the  differences 
are  easily  due  to  unavoidable  experimental 
errors.  Furthermore  from  Prof.  Milli- 
kan's  work  they  claim  it  is  evident  that  all 
charges  must  be  built  up  from  multiples 
of  a  single  charge,  hence  this  single  charge 
must  be  the  natural  unit. 

It  is  hazardous  to  attempt  to  tell  what 
wonders  the  discovery  of  a  sub-electron 
might  not  lead  to.  It  might  enable  us  to 
solve  the  mystery  as  to  what  the  positive 
particle  is.  It  might  reveal  to  us  the  secret 
of  the  real  nature  of  electricity  and  energy. 
It  might — but  then  what  is  the  use  of  trying 
to  guess  what  it  might  do?  At  least  it 
would  be  as  important  in  its  turn  as  the  dis- 
covery of  the  atom  and  the  electron  were 
in  theirs.  But  at  present  there  is  no  prac- 
tical advantage  to  be  obtained  in'  consider- 
ing it,  as  such  an  advantage  will  only  re- 
sult when  we  have  sufficient  data  concern- 
ing a  thing  to  make  use  of  it  in'  our  calcu- 
lations and  to  take  it  into  consideration  in 
our  experiments. 

(Continued  on  page  961) 
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AUTOMOBILE  NEW 


ELECTRIC    HEATER    FOR  AUTO 
RADIATOR. 

Herewith  is  shown  a  new  electric  engine 
and  radiator  heater  for  the  auto.  It  will 
keep  any  radiator  and  engine  from  freez- 
ing in  the  coldest  weather  while  the  car 


indicating  the  condition  of  the  cell.  It  is 
constructed  so  that  contact  may  he  made 
directly  to  the  battery  without  the  use  of 
a  wire  lead,  hut  a  terminal  is  provided  so 
that  a  lead  can  be  used  if  so  desired. 

A  dry  cell  may  be  tested  by  placing  the 
metal  insertions  on  the  back  of  the  am- 
meter to  the  terminals  of  the 
cell.  Each  small  division  on 
the  dial  represents  two  am- 
peres. 

A  one-piece  aluminum  punch- 
ing serves  as  the  coil  or  sole- 
noid, the  terminals,  the  dial 
plates,  the  mounting  for  the 
armature  and  the  supports  for 
the  glass.  The  whole  is  placed 
in  a  rubber  composition  case, 
thus  comprising  an  ammeter 
of  very  simple  design  and  con- 
struction. This  unique  con- 
struction eliminates  soldering 
and  screw  connections  common 
in  other  meters,  making  a 
more  durable,  dependable  and 
accurate  instrument. 


In  the  Garage  Hook  Up  This  Electric  Radiator 
Your  Car.    It  Will  Save  You  Much  Trouble  and 


is  in  the  garage.  The  heater  hangs  from 
the  filling  cap,  snugly  against  the  radiator 
and-  sends  waves  of  hot  air  thru  the  radia- 
tor into  the  engine.  Every  inch  of  the 
cooling  system  is  reached  and  the  water 
is  always  kept  at  an  above-freezing  tem- 
perature. You  don't  have  to  lift  the  hood 
to  adjust  it.  It  is  on  and  at  work  in  a 
minute.  With  it  on  the  job,  no  matter 
how  cold  the  weather,  you  can  step  in  your 
car — push  on  "the  starter  and  it  hits  on 
all  cylinders  immediately.  It  attaches  to 
an  ordinary  electric  light  socket.  The 
building  of  more  and  more  private  garages, 
the  undesirable  expense  and  care  of  a 
garage  heating  system  and  the  increased 
demand  for  an  efficient  and  practical  auto- 
mobile heater  make  it  a  favorite  device  for 
the  purpose  intended. 


SPARK  PLUG  TESTING 
DEVICE. 

It  will  be  of  interest  to  know 
that    Chicago    engineers  have 
succeeded  in  producing  a  use- 
ful  and   efficient    spark  plug 
tester.    It  has  been  known  for 
years,    that    carbonized  and 
cracked  spark  plugs  often  pro- 
duce   very    puzzling  results. 
They  seem  to  fire  correctly  in 
the  open  air  but  when  replaced 
in  the  engine  cylinder,  their  serviceability 
becomes  questionable,  in  many  cases  caus- 
ing a  great  loss  of  time. 
Compression   chambers   have   been  at- 


Heater  to 
Expense. 


NEW  METER  MADE  FROM  ONE 
PUNCHING. 

This  meter  is  designed  primarily  to  test 
dry  cells  and  affords  the  only  means  of 


An  Improved  Spark  Plug  Tester  That  Does 
Not  Leak  Air. 

tempted,  in  which  efforts  were  made  to 
place  spark  plugs  under  heavy  air  pressure 
to  simulate  compression.  The  questionable 
plug  to  be  tested,  was  to  be  screwed  into 
a  tapt  hole  in  the  wall  of  a  chamber,  air 
pumped  into  the  chamber,  and  then  the 
condition  of  the  spark  on  the  plug  ob- 
served thru  a  thick  glass  lens.  However, 
this  method  proved  a  failure  as  the  aver- 
age spark  plug  permits  air  to  escape  and 
if  one  happens  to  be  air-tight,  the  joint 
between  it  and  the  chamber  usually  leaks. 

The  new  spark  plug  tester  which  has  just 
been  completed  and  which  is  being  fully 
protected  by  patent  proceedings,  places  the 
whole  plug  inside  of  the  chamber.  Access 
to  the  interior  is  obtained  by  using  a  re- 
movable cap  prest  firmly  against  the  cyl- 
inder end  with  suitable  yokes.  ,  The  ter- 
minal of  the  plug  within  is  connected  to 
anexterior  source  of  high  .voltage  current, 
thru  an  insulated  connector  passing  thru 
the  cap.  All  fixt  joints  are  made  air-tight 
as  well  as  the  joint  between  the  removable 
cap  and  the  end  of  the  cylinder.  A  heavy 
glass- lens  at  the  end  of  the  cylinder  oppos- 
ite the  cap,  permits  a  view  of  the  interior. 


Beat  This  if  You  Can!     A   Battery^  l^eter 
Made  From  One  Punching. 


AN    ELECTRIC    WRENCH,  DRILL 
AND  SCREWDRIVER.  s 

The  new  electric  wrench,  drill  and  screw- 
driver illustrated  is  a  new  power  driven 


combination  wrench  by  which  nuts  or  bolts 
can  be  readily  screwed  in  place  and  driven 
home,  or  removed,  without  danger  of 
breaking  the  bolts,  or  stripping  the  threads 
or  injuring  the  wrench.  It  is  a  simple 
mechanical  device  that  can  be  used  as  a 
drill  or  screwdriver.    It  is  a  light  hand 


New    Electrical    Valve    Grinder,    Nut  and 
Screw  Driver — a  Tool  of  Many  Uses. 

tool  that  makes  available  in  a  safe  and  ef- 
ficient way  large  amounts  of  power  for  a 
considerable  number  of  different  uses.  It 
may  be  briefly  described  as  a  small  high 
speed  electric  motor  controlled  by  a  suit- 
able rheostat  all  encased  in  a  metal  cyl- 
inder with  specially  arranged  steel  worms 
and  gears. 

The  device  can  be  used  as  a  power  drill 
for  any  size  portable  drill  or  revolving 
tool  used  by  miners  or  stone  cutters.  It 
can  also  be  used  as  a  power  screwdriver 
for  any  size  or  character  of  screw  where 
power  and  speed  are  desirable.  The  chuck 
which  holds  the  screwdriver  can  be  placed 
in  the  clutch  in  such  manner  as  will  auto- 
matically release  the  screwdriver  when  the 
screw  is  firmly  seated.  Also  as  a  power 
grinder  for  grinding  out  auto  cylinders  and 
valves  or  as  a  power  buffer. 

The  motor  operates  in  either  direction, 
having  three  speeds  forward  and  three 
speeds  in  reverse.  The  motor  operates  on 
either  direct  current  or  alternating  current 
on  110  to  120  volts. 


A.  C.  OR  D.  C?    USE  NEW  CIRCUIT 
TESTER. 

The  new  Current  Determinator  is  an  in- 
strument as  simple  in  operation  as  it  is 
certain.  To  operate  it,  all  that  is  neces- 
sary is  to  place  the  end  plugs  to  the  wires 
or  terminals,  press  the  button  at  the  bot- 
tom of  the  Determinator,  and  if  the  cur- 
rent is  direct,  the  letters  "D.  C."  will 
instantly  appear  within  one  of  the  circles 
at  the  top  of  the  instrument ;  if  the  current 


New  A.  C.  and  D.  C.  Tester. 

is  alternating,  the  letters  "A.  C."  will  ap- 
pear within  the  other  circle.  The  brilliancy 
of  the  light  back  of  the  letters  A.  C.  or  D. 
'C.  .tells  whether  the  voltage  is  110  or  220. 
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THE  MAGIC  "FIRE-BOWL" 


A SHORT  time  after  I  stept 
off  the  train,  I  arrived  at  the 
pretty  Long  Island  home  of 
Professor  Henri  Hargrave, 
the  noted  magician.  The  ser- 
vant admitted  me  a  few  moments 
later,  and  ushered  me  into  the  pro- 
fessor's study,  requesting  that  I  make 
myself  at  home.  Somehow  or  other 
I  never  was  able  to  do  this  when 
there  are  surroundings  of  the  same 
nature  as  those  at  the  Hargrave  es- 
tate, consequently  the  servant's  in- 
vitation was,  I  am  afraid,  superflu- 
ous. 

The  spacious  study  filled  with 
weird,  mysterious  objects  was  now 
under  scrutiny,  each  piece  of  work- 
manship was  critically  examined. 
While  thus  engaged  the  Pro'fessor 
entered,  just  as  I  turned  to  meet 
him. 

"Well,  well,  how  are  you?"  he  ex- 
claimed, presenting  his  hand  in  a 
hearty  shake.    "Have  a  chair,  have 

a  cigar,  have  a   What  can  I  do 

for  you?" 

These  questions  were  fired  at  me 
so  quickly,  I  stood  there  wondering 
which  one  to  answer,  and  while  still 
pondering,  altho  for  only  a  short 
time,  Professor  Hargrave  thrust  one 
of  the  cigars  between  my  teeth, 
eliminating  the  necessity  of  answer- 
ing his  inquiries. 

After  a  few  puffs  on  his  cigar,  he 
rose  to  his  feet  and  said,  "Well,  'Old 
Timer' — what  shall  we  give  them 
this  time?    Will  the  'fire-bowl'  do?" 

I  nodded  in  the  affirmative. 

"Don't  shake  your  head,  because  I 
can't  hear  it  rattle,"  he  added  joc- 
ularly, repairing  to  the  back  of  the  study. 

A  few  moments  later  he  stept  forward 


Maki 


ng  Fire  While  You  Wait  and  So  Simple  That  Anyone 
Can  Do  It.    Read  on  MacDuff,  Read  On. 


While  thus  engaged  with  his  little  epi- 
gram, he  lifted  a  cover  from  the  table 
nearby  and  placing  it  on  the  bowl,  extin- 
guished the  mass  of  flaming  gases.  Re- 
moving the  cover  again  with  the  same 
speed  which  characterized  all  his  motions 
I  beheld  the  same  bowl,  which  only  a  mo- 
ment before  was  belching  forth  streams  of 
fire,  full  of  flowers  of  all  hues  and  shapes! 


Placing  the  bowl  upon  the  table 
and  drawing  his  chair  alongside  of 
mine,  he  said,  "Do  you  think  that  will 
do?"  and  seeing  that  no  reply  was 
forthcoming,  he  added,  "I  think  so. 
But  what's  the  matter  with  your 
'weed,'  is  it  out  again?" 

This,  in  reference  to  my  cigar 
which  I  had  forgotten  about  during 
the  performance.  Lighting  up  both 
our  cigars,  he  continued  with  his  dis- 
course. 

"I  think  that  the  best  way  that  I 
can  explain  the  trick  is  to  show  you 
how  it  is  done,  and  then  you  will  be 
more  able  to  grasp  the  meaning  of 
the  various  parts  and  their  relation 
to  each  other,  together  with  their 
proper  functioning." 

Reaching  for  the  bowl  on  the  table 
he  hung  it  from  his  vest  under  his 
coat  in  such  a  position  that  it  cov- 
ered the  lower  left  vest  pocket — then 
secured  the  cloth.  Waving  it  in  such 
a  manner  that  one  is  convinced  that 
there  is  nothing  on  either  side,  he 
slung  it  over  one  arm,  covering,  in 
this  way  the  movement  of  the  other 
hand  in  it's  journey  to  the  bowl. 
This  time  it  was  quite  apparent  that 
the  bowl  did  not  come  from  mid-air 
as  it  seemed  to  do  originally;  but 
the  clever  manipulations  which  the 
performer  executed  could  only  have 
been  gained  thru  practice. 

"You  see,"  he  exclaimed,  removing 
the  bowl  from  the  table,  upon  which 
he  had  replaced  it,  and  handing  it  to 
me,  "The  bowl  is  suspended  from 
this  little  hook  on  the  edge,  from 
the  performer's  belt,  and  held  in  a 
vertical  position,  being  covered  by 
his  coat.  In  its  center  you  will  note  a  small 
hollow  saucer-like  affair,  which  communi- 
cates directly  with  a  long  tube.  This  tube 
slopes  a  trifle  so  as  to  allow  its  contents  to 


The  Above  Drawing  Depicts  the  Construction 
of  the  "Fire-Bowl."  The  Tube  Containing 
Alcohol  Is  Seen  Slightly  Inclined,  Likewise, 
the  Position  of  the  Pistol-Like  Device  for 
Setting  Off  the  Inflammable  Mass.  Slight 
Pressure  on  the  String  Is  Sufficient  to  Cause 
the  Mass  to  Burn,  Its  Flames  Reaching  to  a 
Height  of  Four  Feet. 


waving  a  large  red  cloth  in  his  hands. 
Showing  both  sides  of  this  repeatedly,  he 
suddenly  produced  from  its  folds  a  nickel 
plated  bowl,  from  which  poured  forth 
streamers  of  fire  which  licked  the  ceiling. 

"You  will  note  that  there  is  very  little 
'gift  of  gab'  necessary  for  this  trick.  It 
depends  more  on  the  result  than  on  the 
ability  to  talk.  I've  performed  this  same 
stunt  before  all  the  crowned  heads  of  India, 
the  big  heads  of  America  and  the  bone- 
heads  of  Germany,  and  it  never  fails  to 
produce  an  effect  short  of  miraculous." 


Note  How  the  "Fire-Bowl"  Is  Suspended 
from  the  Belt.  It's  Great  to  Have  a  Little 
Heat  Under  the  Belt  in  These  Days  of 
"Prohib.,"  and  Just  Imagine! — "Real  Alco- 
hol"  Is  Used  as  Fuel. 


Method  of  Making  a  Deck  of  Cards  Which 
You  Should  Never  Use  in  a  Poker  Game 
Unless  You  Care  Nothing  for  Your  Life.  The 
Cards  Clamped  in  a  Wooden  Vise  Are  Shaved 
Down  at  One  End,  Whence  by  Simply  Re- 
versing Any  Card  It  May  Instantly  Be  With- 
drawn from  the  Deck,  the  Fingers  Being 
Placed  as  Shown. 


leak  out  when  the  bowl  is  placed  on  a 
level  keel.  The  tube  is  of  course  filled 
with  alcohol  or  some  other  inflammable 
material,  in  an  upright  position,  whence  it 
acts  much  the  same  as  a  bottle  with  it's 
cork  removed. 

"Gently  sloping  toward  the  central  tube 
receptacle  is  a  round  sheet  of  asbestos,  cov- 
ered with  a  layer  of  absorbent  cotton 
fastened  in  place  by  wire,  and  sewed  onto 
the  asbestos.  The  asbestos  sheet  holds  its 
position  by  virtue  of  several  sheet  iron 
legs,  which  are  fastened  to  the  bowl  with 
ordinary  solder. 

"So  much  for  the  bowl  and  it's  reser- 
voir. Now  we  come  to  the  method  of  ig- 
niting the  inflammable  mass.  This  con- 
sists of  a  simple  holder  which  will  take  an 

(Continued  on  page  925) 
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HEATING  THE  HOUSE 

AT  the  outset  the  writer  wants  to  im- 
f\     press  upon  the  reader  that  he  is 
/  %    not  aiming  to  pass  upon  the  merits 
of  the  various  commercial  heating 
systems  now  in  use,  but  merely  in- 
tends to  give  data  on  some  of  the  systems 
and  fuels  as  used  for  heating  in  certain 


Jit 

'\ 

////  V. 

im  lite 

Fig. 4             F/g.S           F/g.b  6E 

Fig.  4 — Like  Fig.  1,  When  a  Room  Is  Heated 
with  the  Windows  Closed  Both  Top  and  Bot- 
tom the  Highest  Efficiency  of  the  Heating 
System  Is  Not  Obtained,  to  Say  Nothing  of 
the  Consumption  of  Unnecessary  Fuel.  While 
the  Results  Are  Not  So  Vivid  As  in  the  Case 
Where  a  Candle  Is  Burned  As  in  Fig.  1,  the 
Principle  Is  the  Same  and  the  Heating  Sys- 
tem Will  Fail  to  Work  Satisfactorily  If  Pro- 
vision Is  Not  Made  for  the  Escape  of  Foul 
Air  from  a  Room,  As  the  Fresh  Air  Will  Not 
Continue  to  Flow  In  Unless  an  Equal  Amount 
_  Escapes. 
Fig.  5 — A  Fair  Method  of  Ventilation  with 

Radiator  By  Window,  But  Not  the  Best. 
Fig.  6 — Here  a  Circulation  of  Air  Is  Main- 
tained Constantly,  with  the  Window  Open 
Top  and  Bottom. 

localities  that  demand  certain  heating  sub- 
stances be  used  on  account  of  the  facilities 
at  hand  to  obtain  them. 

There  are  at  present  four  extensively 
used  substances  employed  for  heating: 
1,  Coal ;  2,  Oil ;  3,  Gas ;  and  4,  Electricity ; 
and  these  will  be  taken  up  under  the  vari- 
ous systems  utilizing  them.  Conveniences 
and  disadvantages  enter  into  the  question 
of  selecting  either  of  these.  In  houses  coal 
apparently  holds  its  own  as  a  favorite, 
probably  because  once  lighted  and  with 
proper  attention  the  fires  may  be  kept  in 
for  considerable  periods  of  time,  and  also 
on  account  of  the  number  of  rooms  which 
may  be  heated  by  means  of  radiators  or 
heated  air  systems. 

Ventilation  is  as  important  a  factor  in 
heating  rooms  as  the  actual  heating  itself, 
and  mention  of  this  will  be  referred  to 
thruout  this  article  with  practical  labora- 
tory experiments. 

There  are  three  common  methods  of 
heating,  i.  e.,  by  means  of  1,  direct  radia- 
tion ;  2,  indirect  radiation ;  3,  direct-indi- 
rect radiation. 

Direct  Radiation.  Under  this  heading 
may  be  included  the  open  fireplace,  stoves 
or  else  by  pipes  or  radiators  carrying  steam 
or  hot  water.  The  open  fireplace  is  not  an 
economical  method  of  heating,  because  it 
wastes  from  75  to  95  per  cent,  of  the  fuel. 
This  form  was  utilized  before  boilers  and 
furnaces  were  introduced  and  are  now  used 
in  regions  where  the  supply  of  wood  is 
abundant  and  coal  or  other  mediums  non- 
accessible.  When  heating  by  means  of  a 
stove,  air  being  essential  for  combustion 
of  fuel,  it  is  thus  removed  from  the  room 
thru  the  chimney ;  consequently  an  equal 
amount  of  fresh  air  must  enter  the  room 
to  make  up  for  that  lost.  When  using  a 
stove,  it 'should  be  large  enough  to  thoroly 
heat  the  room,  even  in  the  most  severe 
cold  weather,  without  running  at  its  fullest 
heating  capacity.  It  is  false  economy  to 
heat  a  room  with  a  small  radiating  sur- 


face on  account  of  the  air  of  the  room 
that  is  in  contact  with  this  surface  becom- 
ing overheated.  Stoves  largely  heat  a  room 
by  convection,  that  is,  by  heating  the  air 
that  is  directly  in  contact  with  the  stove, 
and  when  this  becomes  heated  it  rises  and 
gives  way  to  the  colder  air. 

There  are  openings  or  draft  slides  and 
dampers  on  the  stove  which  perform  spe- 
cial functions  and  few  people  bother  them- 
selves to  find  out  their  uses,  being  content 
with  merely  adding  coal  as  the  fires  need 
it,  not  thinking  of  the  waste  of  fuel  caused 
in  this  manner.  The  openings  at  the  bot- 
tom of  the  stove  should  be  so  arranged  as 
to  completely  shut  out  the  air  if  necessary, 
thereby  controlling  the  fire.  This  method 
is  much  safer  than  the  practise  of  shutting 
the  damper  in  the  pipe  as  this  will  drive 
the  products  of  combustion  into  the  room, 
which  if  it  occurred  during  the  night,  and 
more  particularly  if  the  wind  abates,  would 
cause  to  be  liberated  the  dangerous  sul- 
phur dioxid,  carbon  monoxid  and  the  suf- 
focating carbon  dioxid  to  the  detriment  of 
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the  occupants.  It  should  be  borne  in  mind 
that  when  insufficient  air  is  admitted  be- 
low the  fire,  more  carbon  monoxid  will  re- 
sult, and  the  full  heating  value  of  the  fuel 
will  not  be  obtained. 

Indirect  Radiation.  The  ordinary  hot  air 
furnace  represents  this  form  of  heating. 
By  this  means  the  air  to  be  circulated  is 
admitted  thru  a  duct  from  the  outside  of 
the  building  and  passes  over  the  heated 
surface  of  the  iron  and  is  then  distributed 
thru  pipes  to  the  rooms.  Owing  to  the  fact 
that  the  warm  expanded  air  leaving  a 
register  can  hold  much  more  moisture  than 
the  cooler  denser  air  that  entered  the  heat- 
ing passages  of  the  furnace,  it  has  a  dry- 
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Fig.  1 — By  Placing  a  Candle  in  an  Ordinary 
Lamp  Chimney  Open  at  the  Top  and  Fitting 
Close  to  the  Table  at  the  Bottom  It  Will  Be 
Found  That  the  Candle  Will  Soon  Stop 
Burning.  This  Illustrates  That  the  Fresh 
Cool  Air  Will  Not  Enter  Freely  at  the  Top. 
Fig  2 — If  We  Now  Take  a  Chimney  Closed  at 
the  Top  and  Open  at  the  Bottom  and  Once 
More  Introduce  the  Burning  Candle,  the 
Candle  Will  Again  Go  out,  Illustrating  That 
the  Warm   Air  Within   Prevents  the  Fresh 

Air  from  Entering. 
Fig.  3 — If  We  Now  Take  a  Chimney  Which 
Is  Open  at  Both  Top  and  Bottom  It  Will 
Continue  to  Burn.  The  Cool  Air  Will  enter 
Below  and  Drive  the  Warm  (Less  Dense) 
Air  Out. 


ing  effect  and  may  cause  the  furniture  and 
woodwork  in  the  rooms  to  crack  and  split. 
By  evaporating  water  in  the  hot  air  pas- 
sages the  dryness  of  the  air  may  be  re- 
duced. 


Fig.  7— Let  Us  Place  a  Partition  In  a  Chim- 
ney with  the  Bottom  Closed  As  in  Fig.  1;  the 
Candle  Will  Continue  to  Burn,  for  Now  the 
Cool  Air  (More  Dense)  Flows  Down  on  One 
Side  of  the  Partition  and  Pushes  the  Warm 

Air  Up  the  Other. 
Fig.  8 — Illustrating  a   Familiar  Example  of 
Heating   By  Convection   and   of  Convection 
Currents  in  Air.   For  Laboratory  Experiment 
See  Fig.  9. 

Fig.  9 — Let  Us  Place  Some  Pieces  of  Ice  in  a 
Test  Tube  Fastening  Them  There  with  a 
Coil  of  Wire  and  Pour  In  Water  Till  the 
Tube  Is  Nearly  Full,  and  Then  Hold  It  Over 
a  Burner  So  That  the  Heat  Will  Be  Applied 
At  a  Point  Covered  by  the  Water  and  We 
Will  Show  That  the  Water  Above  the  Ice 
May  Be  Boiled,  While  There  Is  Ice  Only  a 
Short  Distance  Below. 

In  the  use  of  Steam  with  indirect  radia- 
tion it  is  convenient  to  have  steam  coils 
in  the  lower  part  of  the  building  so  situated 
that  fresh  air  can  pass  over  them,  and  then 
by  means  of  suitable  flues  into  the  rooms 
above.  Once  more  it  is  essential  that  some 
provision  be  made  to  keep  the  incoming 
air  moist,  and  this  may  be  accomplished  by 
placing  pans  of  water  upon  the  steam  coils 
or  radiators.  If  direct  radiation  is  used, 
one  disadvantage  of  this  system  of  heating 
is  that  the  air  in  the  room  is  dry. 

Water  is  used  for  heating  on  account  of 
its  great  capacity  for  retaining  heat.  The 
hot  water  can  be  carried  thru  the  pipes  to 
some  distance  from  the  boiler,  give  up  its 
heat  and  then  be  returned  by  means  of  an- 
other series  of  pipes  to  the  boiler. 

The  Hot  Water  System  has  this  advan- 
tage over  steam  that  as  soon  as  the  water 
is  warm  enough  to  circulate  it  begins  to 
warm  the  room  and  the  heat  is  retained 
for  a  long  time  after  the  fire  has  been 
allowed  to  die  down.  In  the  case  of  steam 
there  is  no  heat  from  the  radiator  till  the 
water  in  the  boiler  is  above  the  boiling 
point.  With  the  use  of  hot  water  the  tem- 
perature of  the  radiator  is  never  above 
100°  C.  and  usually  much  below  this,  and 
with  a  suitable  surface  for  evaporating 
water  in  the  rooms  the  air  will  be  very 
agreeable.  As  the  temperature  of  the 
radiating  surface  is  lower  than  in  the  case 
of  steam,  the  heating  surface  must  be 
much  larger  and  consequently  the  cost  of 
installation  is  greater  than  the  steam  sys- 
tem. 

In  the  direct-indirect  method  of  heating 
air  is  brought  from  the  outside  either  be- 
hind or  below  a  steam  or  hot  water  radia- 
tor standing  in  the  room,  and  is  heated  in 
its  passage  over  the  radiator.  This  is  also 
theoretically  very  satisfactory,  as  excellent 
ventilation  is  secured,  tho  not  often  at- 
tempted on  a  large  scale. 

In  order  to  secure  good  ventilation  the 
fresh  air  introduced  into  the  room  must 
be  ample  in  volume.  It  must  be  free  from 
contamination  with  dust  and  germs. 
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At  Right — the  Constructional 
Details  for  Building  a  Home- 
Made  Arc  Searchlight  of  1,000 
to  1,200  C.  P.  It  Is  Operable 
on  110  Volts  D.  C.  or  A.  C. 
Above — the  Arc  in  Operation, 
With  Rear  Door  Open. 


I PRESENT  herewith  plans  of  an  arc 
type  searchlight  which  I  have  just  built, 
and  I  hope  fellow  experimenters  will  be 
able  to  make  use  of  them. 
The  search-light  is  crude  but  will  prove 
very  interesting.  It  is  easily  built.  It  is 
connected  with  110  volts,  in  series  with  a 
suitable  resistance.  We  used  a  tin  can 
filled  with  salt  water,  having  two  elec- 


trodes immersed  in  the  solution  thus  made. 

The  box  was  lined  with  asbestos.  The 
carbons  are  fastened  to  the  blocks  with 
strips  of  tin.  The  bottom  carbon  being 
stationary  and  the  top  one  loose  enough  to 
permit  adjustment.  The  lens  was  an  old 
reading  glass. 

We  found  that  by  moving  the  carbons 
backwards  or  forwards  the  beam  can  be 


made  smaller  or  larger.  The  addition  of  a 
door  at  the  back  of  the  box  makes  it  easier 
to  handle  the  arc.  The  search-light  can  be 
built  of  pine  and  the  principal  dimensions 
are  given  in  the  plans. 

I  am  enclosing  a  photo  which  was  taken 
at  night-time  with  the  door  slightly  open. 
This  light  will  prove  highly  interesting. 


lectric  Ga* 


rli 


I  believe  every  experimenter  should  be 
able  to  construct  this  electric  gas  stove 
lighter,  as  it  is  very  simple  to  make,  being 
made  of  old  or  discarded  parts  of  a  tele- 
phone, a  spark  coil  from  an  auto,  a  carved 
hard  rubber  or  Bakelite  handle  to  replace 
the  receiver,  which  with  a  sharp  knife  and 
sand-paper  can  be  readily  made,  two  dry 
cells,  and  a  box  of  the  dimensions  given 
in  the  drawing,  to  contain  the  above  men- 
tioned articles. 

A  suitable  one-half  inch  spark  coil  can 
be  obtained  from  an  old  auto,  or  probably 
your  friend  or  the  local  garage  has  one 
which  can  be  obtained  for  the  asking.  The 
receiver  hook  can  be  taken  from  any  old 
telephone.  There  are  always  three  con- 
tacts on  the  hook,  but  that  will  not  inter- 
fere as  long  as  only  two  are  used.  The 
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A  Useful  Gas  Stove  Igniter. 


box  can  be  made  of  Vi"  white  pine  and  a 
hinged  door  attached  so  that  the  inside 
can  be  accessible  at  all  times. 

The  handle  "H"  in  the  drawing,  should 
be  at  least  y2"  thick  surrounding  the  wire 
inside,  where  the  hand  grasps  it  so  as  to 
insure  safety  against  a  shock  while  operat- 
ing it.  A  hole  large  enough  for  the  wire 
to  slide  thru,  should  be  bored  the  entire 
length  of  the  handle.  A  brass  tack  or 
screw  can  be  inserted,  after  being  soldered 
to  wire  leading  from  secondary  in  spark 
coil.  The  other  wire  leading  from  sec- 
ondary should  be  grounded  to  gas  stove  to 
get  a  healthy  spark,  altho  the  handle  wire 
should  be  sufficient.  This  device  can  be 
attached  to  the  gas  stove  or  any  convenient 
place  near  the  stove. 
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A SMALL  Tungar  rectifier  for  charg- 
ing storage  batteries  from  110-volt 
60-cycle  alternating  current  re- 
quires a  General  Electric  Com- 
pany's Tungar  rectifier  tube  and 
standard  Edison  base  porcelain  socket,  and 
a  step-down  transformer  giving  2  volts  for 


How  the  Author's  Complete  Vacuum  Bulb 
Rectifier  for  Battery  Charging  Appears.  The 
Size  of  the  Apparatus  Can  be  Judged  by  the 
Rule  at  the  Left. 

the  tube  filament  and  15  volts  for  charging. 
The  small  tubes  are  made  in  two  sizes,  of 
2  and  5  amperes  carrying  capacity  respec- 
tively. The  outfit  illustrated  has  a  2-ampere 
tube,  costing  a  little  over  two  dollars,  and 
is  suitable  for  charging  storage  batteries 
at  a  low  rate. 

The  transformer,  shown  in  Figure  1,  has 
extreme  dimensions  of  5"  by  5%"  by  2%", 
and  is  of  the  closed  core  type.  The  core 
is  4"  by  5"  outside  dimensions,  with  a  V/z" 
by  2y2"  window  and  a  cross-section  of 
1%."  by  iy2",  built  up  of  L-shaped  stamp- 
ings. For  60-cycle  alternating  current 
and  a  flux  of  60,000  lines,  the  trans- 
former equation  E  =  4.44  *  f  N  X  10~ 8 

6.25  E, 

the  winding  formula  N  =  ■   where 

A 

N  is  the  number  of  turns  required  for  a 
given  voltage  E,  and  A  is  the  area  of  cross- 
section  of  the  core  in  square  inches ;  that 
is,  the  number  of  turns  required  for  any 
winding  is  equal  to  six  and  a  quarter  times 
the  required  voltage,  divided  by  the  cross 
sectional  area  of  the  core  in  square  inches. 
Allowing  for  loss  of  area  in  stacking  the 
core,  the  following  table  shows  the  num- 
ber of  turns  required  for  the  three  wind- 
ings for  various  sizes  of  core,  so  that  ma- 
terial on  hand  may  be  used  if  desired. 

The  1%."  by  core  was  the  one  used 
in  the  rectifier  illustrated  in  the  photo- 
graph, and  its  construction  will  be  de- 
scribed. Other  sizes  of  iron  may  be  used 
equally  well,   with  proper   allowances  in 
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dimensions.  The  sizes  of  wire  are :  No. 
10  D.C.C.  or  enameled  for  the  2-volt  fila- 
ment winding  to  carry  the  current  of 
around  10  amperes,  8  turns  being  needed, 
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or  4  turns  per  volt;  No.  18  D.C.C.  or  enam- 
eled for  the  15-volt  winding,  to  carry  the 
2-ampere  charging  current,  60  turns  being 
required;  and  No.  20  D.C.C.  or  enameled 
to  carry  about  0.5  ampere  for  the  110-volt 
winding  to  be  connected  to  the  power 
supply,  440  turns  being  required.  The  110- 
volt  winding  is  on  one  leg,  and  the  other 
two  windings  together  in  one  coil  on  the 
other  leg. 

The  windings  are  in  the  form  of  coils 

wound  on  a  wooden  form,  the  core  being 
built  up  inside  the  coils  afterward.  Fig- 
ure 2  shows  the  construction  of  the  wind- 
ing form,  a  block  of  either  soft  or  hard 
wood  by  \y%"  square  and  2y2"  long. 


Hook-up   of   the  Single   Tube    Rectifier  for 
Half-Wave  Rectifications  of  A-C  to  D-C  for 
Battery  Charging. 


Side  and  Top  Views  of  Rectifier  Transformer. 

It  should  be  cut  1/16"  larger  than  1^", 
that  is,  about  1  11/16"  to  allow  for  the 
width  of  the  saw  cut  which,  made  diag- 
onally, divides  it  into  two  lengthwise  wedge- 
shaped  pieces,  held  together  by  brads  dur- 
ing the  winding  but  easily  removed  from 
the  finished  coils  by  extracting  the  brads 
and  pulling  out  one  of  the  parts.  The 
form  may  conveniently  be  placed  between 
centers  in  a  lathe,  with  a  nail  projecting 
from  one  end  to  catch  in  a  dog  so  that  it 
will  turn  with  the  chuck,  which  may  be 
rotated  by  hand. 

In  making  each  of  the  two  coils  the 
form  should  first  be  wound  with  several 
layers  of  heavy  paper,  the  ends  of  which 
are  secured  with  shellac.  This  paper  should 
be  allowed  to  extend  l/2"  or  more  beyond 
the  ends  of  the  block,  to  be  used  later. 
The  wire  is  then  wound  on  in  even  layers 
21/^"  long,  to  the  required  number  of  turns. 
At  the  end  of  each  layer  the  turns  may 
be  held  from  slipping  off  by  4  short  pieces 
of  friction  tape,  folded  once  around  the 
end  turn  (one  piece  on  each  side),  the  tape 
ends  laid  back  on  the  surface  of  the  coil, 
and  succeeding  turns  wound  over  them  to 
make  them  fast.  When  the  coil  is  complete 
the  form  is  removed  from  the  center  as 


detailed  above,  and  the  projecting  paper  cut 
in  with  shears  as  far  as  the  coil  at  each 
corner,  then  folded  up  over  the  outside  of 
the  coil.  The  whole  is  then  covered  with 
friction  tape,  ordinary  coil-winding  tape, 
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Detail  View  of  Wooden  Winding  Form  on 
Which  Transformer  Coils  Are  Wound.  The 
Diagonal  Split  Allows  of  Removing  the  Core 
From  the  Coil  Easily. 

or  cheap  cotton  tape  y2"  wide  or  more, 
threaded  thru  the  coil  and  over  the  out- 
side. This  makes  a  neat  and  solid  job. 
The  tape  may  then  be  further  secured  with 
shellac.  Sleeving  should  be  slipt  over  the 
leads  before  putting  on  the  tape.  One  coil 
consists  of  440  turns,  the  110-volt  winding; 
the  other  coil  of  the  60-turn  15-volt  wind- 
ing inside,  with  the  8  turns  of  large  wire 
for  the  2-volt  winding  on  the  outside.  The 
first  coil  will  then  have  two  leads,  and  the 
second  coil  four,  two  of  which  may  be 
soldered  together  (the  No.  10  wire  being 
left  for  the  lead),  as  the  2-volt  and  15-volt 
windings  have  one  terminal  in  common  (see 
diagram  in  Fig.  3). 

After  the  coils  are  finished  they  may  be 
laid  alongside  of  each  other  on  a  table,  and 
the  core  built  up  inside  of  them.  To  make 
this  easy,  they  should  first  be  lined  with 
heavy  cardboard  or  fiber,  projecting  %" 
beyond  them  at  each  end.  The  core  is  built 
up  of  ordinary  transformer  iron  stampings 
wide,  cut  in  L-shaped  pieces  5"  by 
234",  the  short  side  of  the  L  being  \y2" 
in  length  (measuring  from  the  inside  edge 
of  the  long  side  of  the  L),  to  leave  a  win- 
dow \.y2"  wide  by  2y2"  long,  as  shown  in 
Fig.  1.  Two  of  the  L-shaped  pieces  form 
one  layer.  They  abut,  and,  in  the  same 
layer,  do  not  overlap;  therefore  they  should 
not  be  placed  tightly  against  each  other, 
but  a  space  of  1/16"  or  more  should  be  left 
between  abutting  edges.  These  gaps  may 
be  easily  closed  up  afterwards  with  a  ham- 
mer ;  but  if  they  are  put  in  tightly  together 
{Continued  on  page  958) 


To  battery , 


Transformer 


I/O  V 

To  Suppty 


Connections  of  Two-Bulb  Apparatus  for  Full 
Wave   Rectification  of  A-C   Into  D-C.  This 
Type  Is  the  Most  Satisfactory. 
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THE  experimenter  usually  has  in  his 
possession  electrical   measuring  in- 
struments of  somewhat  doubtful  ac- 
curacy.   The  checking  of  these  is 
quite  a  problem  when  standards  are 
not  available  but  by  the  method  described 
here  it  becomes  practical  to  check  their 
readings  with  a  high  degree  of  accuracy. 

By  making  use  of  a  voltameter  we  have 
certain  standards  that  can  easily  be  con- 
verted to  our  purposes,  the  more  common 
forms  of  this  instrument  being  the  silver, 
copper  and  gas  voltameters.  The  silver 
voltameter  is  unquestionably  the  most  accu- 
rate of  the  three  but,  like  the  copper,  it 
demands  a.  sensitive  balance  to  determine 
the  amount  of  metal  deposited.  On  the 
other  hand  the  gas  voltameter  requires  but 
the  measurement  of  the  volume  of  gas  lib- 
erated and  since  such  measurement  can  be 
made  with  inexpensive  pieces  of  apparatus 
this  type  was  selected  as  the  more  suitable 
for  general  application. 

A  gas  voltameter  can  be  constructed  as 
shown  in  Fig.  1.  A  small  glass  bottle  of 
wide  mouth  and  two  and  a  half  inches  high 
is  arranged  to  be  mounted  on  a  base  which 
supports  an  upright  of  wood  one  foot  high 
and  two  inches  wide.  The  cork  for  the 
bottle,  which  should  be  of  rubber,  has  cut 
in  it  four  holes.  Two  holes  take  carbon 
electrodes  obtained  from  small  flashlight 
batteries.  These  carbons  are  thoroly 
cleaned  by  boiling  in  water  for  fifteen  min- 
utes to  dissolve  any  soluble  chemical  that 
may  be  in  the  pores  of  the  carbon.  Flexible 
leads  six  inches  long  are  soldered  to  the 
brass  caps  on  the  carbons  before  inserting 
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Voltmeter 
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Hook-Up  for  Checking  Ammeter  With  the 
Aid  of  the  Voltameter  (at  Left).   Ammeter  to 
Be  Checked   Is  at  Right  of  Circuit. 

them  in  the  rubber  stopper.  These  leads  to 
be  connected  to  binding  posts  in  the  com- 
pleted instrument. 

Two  glass  tubes  are  put  into  the  other 
holes,  one  reaching  to  within  one-quarter 
inch  of  the  bottom  of  the  bottle,  the  other 
being  flush  with  the  bottom  of  the  cork, 
both  tubes  extending  one-half  inch  above 
the  top  of  the  cork. 

The  cork  can  then  be  fitted  tightly  into 
the  bottle  and  sealed  by  painting  the  top  of 
the  bottle  and  cork  with  sealing  wax  dis- 
solved in  alcohol.  The  result  is  an  air-tight 
seal,  a  necessity  if  the  work  is  to  be  accu- 
rate. 

This  completes  the  apparatus  for  gener- 
ating the  gas,  it  remains  to  arrange  some 
method  for  measuring  it.  The  most  suitable 
instrument  is  a  Mohr  burette  of  10  C.  C. 
capacity  graduated  to  read  .05  C.  C.  This 
can  be  purchased  for  75  cents.  Two  clips 
are  fastened  to  the  upright  to  hold  the  bu- 
rette. A  hole  is  drilled  in  the  upright  four 
inches  from  the  bottom  to  pass  the  rubber 
tube  connecting  the  burette  with  the  gas 
generator.  The  joints  formed  by  the  rub- 
ber and  glass  tubes  must  be  perfectly  tight, 


Detail  of  zero  Ad/ 


dent  dross  sfnp 


Homemade  Calibrated  Voltameter.    It  Is  of 
the  Gas  Type  and  Depends  on  the  Measure- 
ment of  Gas  Liberated. 

applying  vaseline  and  binding  with  silk 
thread  will  assure  this. 

A  second  rubber  tube  is  slipt  over  the 
other  glass  tube  extending  from  the  gen- 
erator. This  passes  thru  a  clip  operated  by 
a  knob  on  the  front  of  the  upright  and  is 
arranged  to  be  closed  at  the  top  by  a  screw 
pinch-cock. 

The  adjusting  clip  is  made  from  a  strip 
of  brass  one-half  inch  wide  and  three 
inches  long.  Holes  are  drilled  in  the  ends 
and  the  strip  doubled  in  half.  An  8/32  nut 
is  soldered  over  one  hole,  a  long  8/32  bolt 
fitted  with  a  knob  passes  thru  the  upright 
and  one  end  of  brass  strip  and  threads  into 
the  nut.  Turning  the  knob  one  way  or  the 
other  compresses  or  releases  the  tube. 

To  set  the  apparatus  up.  Assemble  as 
shown  in  the  illustration.  From  C.  P.  sul- 
phuric acid  and  distilled  water  prepare  suf- 
ficient 10  per  cent  electrolyte  to  slightly 
more  than  fill  the  bottle.  Open  the  pinch- 
cock  on  the  rubber  tubing  and  pour  the 
solution  into  the  burette  till  the  bottle  is 
just  full  then  close  the  pinch-cock.  Pour 
in  more  electrolyte  till  it  reaches  the  zero 


mark  on  the  burette  or  graduate  tube. 

The  solution  must  first  be  saturated  with 
oxyhydrogen  gas.  Connect  the  voltameter 
to  a  source  of  current  allowing  one  ampere 
to  pass  for  a  minute.  The  solution  will  rise 
in  the  burette  in  direct  proportion  to  the 
gas  generated,  but  take  care  that  it  does  not 
flow  over  the  top.  Cut  off  the  current  and 
gently  shake  the  apparatus  for  several  min- 
utes. 

A  wad  of  absorbent  cotton  can  be  put  in 
the  top  of  the  burette  or  a  short  test  tube 
inverted  over  it  to  keep  out  the  dust.  After 
each  experiment  the  solution  is  returned  to 
zero  by  opening  the  pinch-cock  on  the  rub- 
ber tube,  allowing  the  gas  to  escape.  This 
should  be  done  carefully  so  no  electrolyte 
will  be  forced  out  of  the  tube.  Fine  adjust- 
ment of  the  column  is  obtained  by  the  clip 
controlled  by  the  knob  on  the  front  of  the 
instrument.  Careful  workmanship  and  neat 
finish  gives  a  very  handsome  instrument  of 
value  to  every  experimenter. 

The  instrument  is  now  ready  to  be  used 
as  a  standard  for  calibrating  an  ammeter. 
It  has  been  determined  by  experiment  that 
one  ampere  will  liberate  0.1740  C.  C.  of  oxy- 
hydrogen gas  in  one  second  or  10.44  C.  C. 
in  one  minute.  The  instrument  described 
has  a  rating  of  nearly  60  coulombs,  that  is, 
it  will  measure  current  values  to  that 
amount.  The  maximum  current,  however, 
should  not  exceed  five  amperes ;  at  this 
density  the  run  should  not  exceed  ten  or 
eleven  seconds. 
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Correction  Chart  for  Checking  Up  and  Cali- 
brating Ammeter.    Chart  Shows  Meter  Read- 
ing 10  Per  Cent  High. 


Circuit  for  Checking  Voltmeter,  Utilizing  a 
Standard    Resistance,   and   a   Voltmeter  as 
Well  as  Ammeter  of  Known  Accuracy. 

To  check  an  ammeter  connect  as  shown 
in  Fig.  2.  Two  storage  cells  should  be  used 
to  supply  the  current,  a  rheostat  being  in- 
serted in  the  circuit  to  limit  the  current. 
Close  the  circuit  and  adjust  the  rheostat  till 
the  ammeter  reads  one  ampere. 

Open  the  circuit  and  bring  the  solution 
in  the  voltameter  to  zero  by  opening  the 
pinch-cock  till  it  drops  to  zero.  Final  regu- 
lation is  obtained  by  turning  the  knob  on 
the  adjusting  clamp,  thus  compressing  or 
releasing  the  tube,  causing  the  column  in 
the  burette  to  rise  or  fall  as  necessary. 

Now,  with  a  watch  in  one  hand,  close  the 
switch  when  the  second  hand  reaches  60, 
note  on  a  sheet  the  reading  of  the  am- 
meter and  open  the  circuit  after  50  sec- 
onds. Read  the  C.  C.  of  gas  evolved  di- 
rectly from  the  level  of  the  column  in  the 
burette,  the  actual  amperes  in  the  circuit 
being  obtained  by  the  formula : 
G 

I  —  

.174  X  S 

Where 

G— C.  C.  of  gas  evolved  as  indicated  by 

rise  of  solution  in  burette. 
S  —  Seconds  circuit  is  closed. 
.174  — C.  C.  of  gas  evolved  per  second  per 
ampere. 

(Continued  on  page  958) 
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By  IVAM  CRAWFORD 


THERE  are  many  ways  of  measuring 
the  Radio-activity  of  various  sub- 
stances, and  perhaps  the  best  is  by 
means  of  the  gold-leaf  electroscope. 
The  author  has  described  this  meth- 
of  measurement  in  the  January,  1919, 
issue  of  this  journal.  Do  not  think,  how- 
ever, that  this  is  the  only  method  which 
will  give  good  results.  The  instrument 
which  is  described  in  this  article  is  a  com- 
bination of  a  torsion  balance  and  an  elec- 
troscope. With  some  care  very  accurate 
measurements  can  be  made. 

The  torsion  balance  as  devised  by  Cou- 
lomb consisted  primarily  of  a  non-conduct- 
ing rod,  having  a  small  piece  of  metal  on 
one  end,  suspended  by  means  of  a  fine 
metal  wire.  A  glass  rod  is  arranged  so  as 
to  have  one  end  in  the  vicinity  of  the  end 
of  the  non-conducting  rod.  When  the  glass 
rod  is  charged  it  attracts  the  metal  on  the 
end  of  the  rod,  and  the  force  thus  exerted 
is  measured  by  the  torsion  exerted  on  the 
wire.  Using  this  apparatus  Coulomb,  estab- 
lisht  the  following  laws  of  electrical  action : 

1.  The  repulsions  or  attractions  between 
two  electrified  bodies  are  in  inverse  ratio 
to  the  squares  of  their  distance. 

2.  The  distance  remaining  the  same,  the 
force  of  attraction  or  repulsion  between 
two  electrified  bodies  is  directly  as  the 
product  of  the  quantities  of  electricity  with 
which  they  are  charged. 

It  will  be  found  that  these  laws  affect 
the  working  of  the  instrument  which  will 
now  be  discust.  For  this  attraction  works 
also  between  two  bodies,  one  charged  and 
the  other  supposed  to  be  uncharged.  For 
a  more  detailed  account  of  the  action  of 
the  torsion  balance,  the  reader  is  referred 
to  any  good  physics  text-book. 

The  construction  of  this  instrument, 
which  we  shall  call  the  "Torsion  Electro- 
scope," is  illustrated  in  Fig.  1.  The  case  is 
made  of  half  inch  oak,  12  inches  in  height, 
5  inches  broad,  and  4  inches  deep.  The 
front  of  this  case  is  a  piece  of  ordinary 
window  glass,  which  is  held  by  means  of 
spring  clips.  In  the  top  of  the  case  a  small 
hole  is  cut,  over  which  a  brass  strip  is 
fastened.  A  spring  clip  or  binding  post  is 
attached  to  this,  thru  which  a  round  brass 
rod  passes,  having  a  hard  rubber  knob 
mounted  on  the  upper  end.  The  torsion 
portion  is  attached  to  the  lower  end  of  this 
rod  by  means  of  a  drop  of  sealing  wax. 
This  permits  easy  adjustment  of  the  torsion 
element  of  this  instrument. 

This  torsion  element  is  constructed  as 
follows :  A  small  lead  weight  is  attached 
to  one  end  of  a  silk  fiber  or  hair,  the  other 
end  of  which  is  attached  to  the  adjustable 
knob  in  the  top.    A  small  glass  slip  is  at- 

Wire  Termlsa^ls  from 
RIffl®  Shells 

Good  wire  terminals  can  be  made  by  se- 
curing copper  rifle  or  revolver  shells  and 
placing  them  in  a  vise  so  as  to  flatten  the 
cap  ends.  The  holes  can  then  be  drilled 
easily.    See  illustration  herewith. 

Contributed  by  RAYMOND  DUSSEL. 


Drill  bote 


Good  Wire  Terminals  or  Lugs  Can  Be  Fash- 
ioned from   Copper   Rifle  Shells. 


i-  Block  composition  Anob.  2:  hair  J-  Brass  rod. 
4-  Thin  glass  slip.  5-  Weight.  6-  Sulphur  insulation. 
7-  Sulphur  insulation.  8  ■  Charging  rod  S  -  Tube 
for  introduction  of  actiVe  compounds.. 


The  Reflected  Light  Ray  System  of  the 
Radioscope. 

tached  to  the  hair  about  an  inch  above  the 
weight.  This  slip  is  formed  by  cutting  in 
two  a  thin  square  cover  glass,  such  as  is 
used  in  microscopical  work.  A  small  piece 
of  gold  leaf  is  now  attached  to  one  end  of 
this  glass  slip,  which  in  turn  is  attached  to 
the  hair  by  using  a  dab  of  sealing  wax. 

A  wood  support  about  three  inches  long 
is  now  fastened  to  the  back  of  the  case 
about  three-quarters  of  an  inch  below  the 
glass  slip.  The  correct  position  for  this 
support  can  only  be  found  by  direct  experi- 
ment, as  it  varies  on  different  instruments. 


A  round  hole  is  bored  in  the  end  of  this 
support.  One  end  of  a  round  brass  rod 
about  an  inch  and  a  half  long,  well  smoothed 
and  rounded,  is  inserted  in  this  hole.  The 
hole  is  now  filled  with  melted  sulfur,  which 
when  cold  insulates  this  rod  from  the  sup- 
port.   This  is  very  important. 

In  order  to  charge  this  brass  rod  from 
the  outside,  a  charger  is  arranged  in  the 
side  of  the  case.  A  round  hole  about  half 
an  inch  in  diameter  is  cut  in  one  side  of 
the  case,  and  a  No.  14  copper  wire  past 
thru  this.  Melted  sulfur  is  now  poured 
into  this  hole.  The  wire  is  bent  as  indi- 
cated in  the  illustration,  and  in  this  manner 
the  brass  rod  may  be  charged  from  the 
outside.  In  the  other  side  of  the  case  a 
round  brass  tube  is  placed  in  order  to  intro- 
duce radio-active  substances  into  the  case. 
This  is  accomplisht  by  means  of  glass  tubes 
and  slides. 

The  movement  of  the  glass  slip  is  viewed 
by  the  use  of  apparatus  illustrated  in  Fig. 
2.  A  long  cardboard  scale  is  placed  about 
a  foot  away  from  the  case,  having  a  slip 
cut  in  the  center.  A  light  placed  behind 
this  slit  sends  a  beam  of  light  to  the  glass 
slip,  from  which  it  is  reflected  back  to  the 
scale.  The  movement  of  the  slip  is  thus 
greatly  magnified  on  the  scale. 

The  instrument  is  used  as  follows :  The 
round  brass  rod  is  charged  by  turning  the 
charging  wire  so  that  it  makes  contact  with 
same,  and  then  applying  an  electrified  hard 
rubber  rod  to  the  outside  end.  The  wire 
is  then  turned  away  by  means  of  the 
charged  rod  so  as  not  to  discharge  the  rod. 
The  hard  rubber  knob  on  the  top  is  now 
adjusted  so  that  the  reflection  from  the 
glass  slip  is  in  the  center  of  the  scale. 
This  means,  then,  that  the  attraction  of  the 
round  brass  rod  for  the  gold  leaf  on  the 
glass  slip  is  exactly  counterbalanced  by 
the  torsion  of  the  hair.  When  a  radio- 
active substance  is  now  introduced  into  the 
case,  the  air  is  ionized  by  the  rays,  and  the 
round  brass  rod  slowly  loses  its  charge. 
This  allows  the  torsion  of  the  hair  to  turn 
the  slip,  which  movement  is  seen  on  the 
scale.  The  speed  with  which  the  reflection 
passes  over  a  set  number  of  divisions  on 
the  scale  is  a  measure  of  the  radio-activity 
of  the  substance.  By  this  means,  then,  the 
radio-activity  of  substances  can  be  accu- 
rately measured  by  watching  the  spot  of 
light  on  the  scale. 

There  are  many  other  uses  to  which  this 
instrument  may  be  put,  such  as  the  mea- 
surement of  the  ionization  caused  by 
X-rays,  ultra-violet  rays,  incandescent 
metals,  et  cetera,  and  it  would  be  a  useful 
acquisition  for  any  Amateur  Physicist's 
laboratory. 


)Ic^cle°L^fimp  from  Old  SocKet 


Here  is  a  drawing  and  description  of  a 
simple  bicycle  or  trouble  lamp. 


Porce/a/n.. 
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How  to  Construct  a  Bicycle- Lamp  from  a 
Discarded  Socket. 


This  light  can  be  made  from  an  old  elec- 
tric light  key  socket  and  the  reflector,  to- 
gether with  the  glass  from  a  small  two-cell 
tubular  flashlight.  The  reflector  is  soldered 
inside  of  the  socket  in  such  a  manner  that 
it  does  not  short-circuit  it,  but  when  a 
flashlight  bulb  is  screwed  in  it,  it  will  make 
a  good  connection  with  the  center  terminal. 
The  glass  is  now  filed  around  the  edge  until 
it  is  a  tight  fit  for  the  small  end  of  the 
socket  case.  But  be  sure  it  is  in  good  and 
tight  so  that  it  will  not  be  knocked  out 
when  the  light  is  carried  around.  This 
makes  a  useful  light  for  a  bicycle  or  a 
trouble  light  for  a  car. 

Contributed  by      CHAS.  M.  QUEEN. 
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'elective  Switch  for  Three  or  More  Interphones 


Having  occasion  to  use  three  of  the  ordi- 
nary Interphones,  such  as  are  used  on  lines 
up  to  500  feet  in  length,  I  found  they  were 


Making  an   Inter-Communicating  Telephone 
From  a  Common  Battery  Type  Instrument. 
A    Switch    and    Base    Board    Are    the  Only 
Extra  Parts. 

only  intended  to  be  used  between  two  sta- 
tions. 

The  solution  is  in  the  selective  switch  and 
wiring  diagram  illustrated.    The  switch  is 


simply  made  up  of  parts  obtainable  at  any 
electrical  supply  house.  This  switch  is  nor- 
mally kept  at  the  right,  on  dead  contact 
point. 

When  the  user  wishes  to  call  a  station, 
he  moves  the  switch  blade  to  the  point  cor- 
responding to  the  number  of  the  station  he 


the  'phone  to  wire  No.  5.  Connect  switch- 
blade to  new  wire  and  also  connect  new 
switch  contacts  to  this  wire.  Other  con- 
nections are  made  in  duplicate  of  those  in 
sketch 

Contributed  by  RAYMOND  A.  RAN- 
SOME. 
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PhoneU 


Common  return 


A  4-Station  Inter-Communicating  Telephone  System  Employing  Simple  Battery  Instruments, 
Converted  to  Multiple  Station  Types  as  Shown  in  Drawing  at  Left.    A  Battery  Is  Used  at 
Each  Telephone,  the  Ringing  Buttons  Being  on  the  Instruments  Themselves. 


is  calling.  The  'phone  is  then  employed 
in  the  usual  way.  Upon  finishing  the  mes- 
sage, the  handle  H  must  be  turned  so  that 
switch-blade  B  is  on  dead  contact,  or  as 
far  to  right  as  it  will  go. 

This  system  takes  care  of  as  many 
'phones  as  desired.  If  the  user  wishes  to 
connect  another  'phone,  he  needs  only  to 
run  one  additional  wire  and  add  one  con- 
tact to  each  switch.    Connect  one  side  of 


[Ed.  Note:  It  is  usually  found  in  prac- 
tice that  more  satisfactory  results  are  ob- 
tained if  the  "home  line"  connection  "X"  is 
made  to  the  "home  point"  on  the  switch  in- 
stead of  directly  to  the  switch-blade  as  here 
shown  by  the  full  line.  Otherwise,  when 
two  parties  are  talking,  for  instance  Nos.  1 
and  3,  then  party  No.  2  or  4  can  ring  in 
your  ear  or  cause  interference.] 


lectric  iron 


Here's  how  to  convert  your  sad  iron  into 
a  glad  iron.  This  is  an  electric  iron  that 
any  amateur  electrician  can  make.  It  is 
useful,  cheap  and  can  stand  a  great  deal 
of  use  and  abuse.  Its  construction  is 
simple,  and  the  parts  easy  to  obtain.  The 
drawing  will  explain  the  iron  fully.  The 
iron  is  an  ordinary  flat-iron  fixt  up  as 
shown  in  the  drawing. 

The  nichrome  resistance  wire  for  the 
element  may  be  obtained  from  an  electri- 
cal supply  dealer  by 
getting  him  to  save 
the  old  elements  he 
takes  out  of  the 
standard  electric 
irons  for  you.  The 
nichrome  wire  re- 
ferred to  in  the 
drawing  was  ob- 
tained from  a  West- 
inghouse  heating  el- 
ement. The  mate- 
rial was  1/16"  rib- 
bon nichrome.  New 
elements  for  irons 
may  be  bought,  but 
are  somewhat  ex- 
pensive. The  wire 
is  unwound  and  flat- 
tened out.  It  is 
wound  on  1/32" 
mica  cut  out  as  per 
drawing.  In  rewind- 
ing, care  should  be 
taken  to  follow  the 
drawing  closely  as 
it  is  very  puzzling 
at  first  to  bring  out 


an  end  of  the  wire  at  each  side.  By  care- 
fully following  the  drawing  there  should 
be  no  trouble  in  constructing  it.  A  layer 
of  mica  is  put  on  both  sides  for  insulation. 
The  bottom  plate  is  made  of  cold  rolled 
steel  and  cut  out  the  shape  of  the  iron. 
To  conserve  the  heat  there  should  be  a 
piece  of  thin  asbestos  of  the  proper  thick- 
ness placed  around  the  edge  between  the 
top  and  bottom  of  the  iron,  indicated  at 
XX. 


f  Asbestos  board 


Glass  tubing 
^'s/ee/ji/afe^ 


Teeth  J  Jeep 


A  Good  Design  of  Home  Built  Electric  Sad  Iron.  The  Resistance  Wire  Is  Wound  on  a  Mica 

Sheet  as  Indicated. 


The  connection  block  is  made  of  tran- 
site  or  asbestos  board.  A  connection  plug 
may  either  be  bought  or  made.  If  you  have 
an  electric  appliance  with  a  plug  on  it  a 
very  good  idea  is  to  use  it  for  both,  such 
as  I  have  done.  The  distance,  therefore, 
between  the  plugs  on  the  connection  block 
depends  on  the  plug  used. 

The  cap  screw  should  be  tightened  up 
real  snugly  and  the  bottom  filed  flush. .  It 
should  then  be  smoothed  and  polished.  The 
iron  is  now  ready 
for  use. 

Such  an  electric 
sad  iron  will  prove 
a  boon  to  mother 
and  the  girls  and 
you  will  gain  their 
everlasting  gratitude 
by  giving  them  such 
a  convenience — in- 
deed a  necessity,  to- 
day. The  longer 
the  ribbon,  the  high- 
er its  resistance  and 
the  lower  the  cur- 
rent as  well  as  the 
heat  produced. 
Contributed  by 
PAUL 

LIFSCHITZ. 

[Editor's  Note: — 
On  receipt  of  stamp- 
ed, addrest  envelope, 
names  of  concerns 
supplying  suitable 
resistance  ribbons 
and  wires  will  be 
furnished  gratis.] 
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By  H.  WHHFHE.ILB  SECOB 


No.  3 — Motor  Journals  and  Bearings. 

IN  the  repairing  of  electric  motors  and 
dynamos,  particularly  in  the  smaller 
sizes,  and  a  great  deal  of  which  is 
encountered  in  the  electrical  machine 
and  repair  shop,  there  are  a  number 
of  interesting  wrinkles  which  we  will  con- 


BrussorBronza 
bearing" 


Lock  scrsiy  a  nut 


Cup 
W/ck  spring. 


—fe/t  ir/ch 
fase/me  or  neon/ et/ 


Fig.t 


Typical  Small  Size  Motor  Bearing,  Fitted 
With  Wick  Oiling  System,  Grease  Cups,  etc. 

sider  here.  At  figure  1,  is  shown  a  typical 
small  size  motor  bearing  with  its  oil  feed 
cup  of  the  wick  type.  This  type  of  bearing 
is  used  on  many  different  makes  of  elec- 
tric motors  of  to  14  H.P.  It  is  also  used 
on  practically  all  electric  fan  motors.  This 
oil  cup  and  bearing  design  is  simple  and 
time  has  shown  that  it  is  thoroly  satisfac- 
tory for  small  and  medium  size  bearings. 

The  brass  cup  is  threaded  onto  a  shoul- 
der provided  with  a  threaded  stem  which  fits 
up  into  the  bearing  in  the  manner  shown. 
The  cup  is  usually  filled  with  a  cheap  grade 
of  vaseline  or  else  heavy  machine  oil.  The 
lubricant  is  fed  to  the  bearing  by  capillary 
attraction  thru  the  wick,  and  the  wick  is 
prest  against  the  journal  of  the  shaft  re- 
volving in  the  bearing,  by  the  wick  spring, 
— this  spring  being  clamped  or  riveted 
thru  a  hole,  or  otherwise,  onto  the  wick, 
so  as  to  maintain  steady  pressure  upward 
on  this  member. 

The  bearing  housing  is,  in  the  better 
class  of  motors,  carefully  designed  with 


Brass  oil  ring  or 
Hot    chain  oiler 


j        ''Oil  ring  slots 

[oil  glands  tooled  Oil  levels 
in  Babbi  t  bg  hand 

Oil  grooves.      Single  oil  ring 

i     ,'•  slot 


Srooving 
tool 


How   Rebabbited   Bearings  are  Grooved  to 
Distribute   Oil   to   Shaft  Journal    From  Oil 
Rings. 

oil  retaining  rings  or  anti-splash  grooves 
on  both  front  and  back,  so  that  in  the  event 
that  too  much  oil  is  fed  to  the  bearing, 
it  will  not  be  thrown  out. 


The  bearing  itself  is  usually  of  brass  or 
phospor  bronze,  preferably  the  latter,  and 
phospor  bronze  bearings  are  used  in  all 
size  of  motors  and  dynamos,  and  other 
machinery,  it  having  proved  one  of  the 
very  best  metals  for  this  purpose. 

Many  motors  and  dynamos  above  34  to 
l/2  horsepower  are  provided  with  babbitt 
metal  bearings,  and  several  makes  of  even 
the  larger  size  machines  are  provided  with 
steel  and  cast  iron  bearing  sleeves,  held  in 
the  bearing  proper  by  babbitt  metal,  as 
shown  in  Fig.  3. 

In  repairing  machines  in  general,  it  is 
usual  to  try  and  purchase  a  new  bearing 
from  the  manufacturer  or  from  a  supply 
house  dealing  in  these  parts,  which  often 
saves  considerable  time  and  makes  a  far 
better  job  all  around.  Fan  bearings  are 
usually  procurable  from  any  fan  supply 
dealer  or  else  from  the  manufacturer  of 
the  fan,  whose  name  appears  on  the  name 
plate  thereon,  invariably.  The  amount  of 
play  in  the  shaft  can  be  easily  judged  at 
any  time  by  taking  hold  of  the  commutator 
or  the  end  of  the  shaft,  by  working  it  first 
sidewise  and  then  up  and  down,  and  ver- 
tically. If  this  motion  exceeds  1/32  of 
an  inch  in  the  smaller  machines  it  is  not 
usually  permissible  to  let  this  pass,  and  a 
new  bearing  should  be  substituted  or  else 
a  relined  one,  more  about  which  will  be 
said  anon. 

REBUSHING  WORN  SHAFTS. 

It  is  not  always  the  bearing  that  wears, 
however,  as  in"  some  cases  the  shaft,  par- 
ticularly if  it  is  a  very  mild  or  soft  steel, 
will  "cut"  until  it  is  filled  with  grooves, 
even  to  the  point  where  it  resembles  a 
machine  screw.  Of  course  it  is  foolish  to 
place  a  new  bearing  or  bearings  in  a  ma- 
chine in  which  the  shaft  is  worn  to  such 
an  extent. 

Some  electrical  machinists  follow  the 
easiest  road  in  such  a  case  and  simply  take 
a  pair  of  somewhat  smaller  bearings  and 
turn  down  the  shaft  to  fit  it,  thus  obtaining 
a  new  and  smooth  cylindrical  surface  on 
the  shaft.  This  is  sometimes  permissible, 
but  usually  it  is  unsatisfactory  for  the  rea- 
son that  the  designer  of  the  machine  made 
the  shaft  of  its  original  diameter  so  that 
it  would  not  heat  up  on  long  runs,  etc. 
Therefore  the  original  size  of  the  shaft 
should  be  retained  whenever  possible,  and 
it  is  the  standard  rule  in  all  first  class 
electrical  repair  shops,  to  maintain  this 
practise. 

Figure  2  shows  how  such  a  worn  shaft 
is  "rebushed,"  in  this  case,  with  a  steel 
sleeve  shrunk  onto  a  turned  down  journal. 
At  figure  A,  the  worn  journal  is  shown 
clearly  and  also  the  part  which  is  to  be  cut 
away  in  the  lathe. 

By  means  of  inside  and  outside  calipers, 
the  reduced  portion  of  the  journal  is  ma- 
chined with  a  diamond-point  shaped  tool, 
until  it  is  of  the  same  diameter  as  the  in- 
side bore  of  the  bushing,  finishing  the 
turned  down  shoulder  as  smooth  as  pos- 
sible and  touching  it  up  a  bit  with  a  fine- 
cut  file.  The  steel  bushing  is  then  ex- 
panded so  as  to  be  driven  onto  the  stem 
without  too  much  pressure,  by  heating  it 
cherry  red  in  a  gas  or  other  flame. 

Fig.  2-B  shows  the  steel  bushing  driven 
into  place  on  the  journal,  and  it  is  then 
allowed  to  cool.  Provided  the  fit  has  been 
properly  made,  it  will  be  held  very  firmly 
on  the  shaft.  The  new  journal  is  then 
turned  down  to  the  proper  size  to  fit  in  the 
original  bearing  as  shown  in  Fig.  C.  Hun- 


dreds of  armatures  have  been  saved  in  this 
way  from  the  scrap  pile  in  several  large 
repair  shops  with  which  the  writer  has 
been  connected,  and  a  first  class  job  is  in- 
variably the  result.  At  this  point  it  should 
be  mentioned  that  the  armature  must  be 
watched  very  carefully  while  machining  the 


S/tOfr 


Cur  envoi/ 
"in  /of  be 


Jourva/  -A- 


-B- 

3 tee/  busn/ng 
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F'9  2 


Showing  How  a  Badly  Cut  Shaft  Was  Re- 
bushed  so  as  to  Fit  Standard  Size  Bearing. 

shaft  in  this  manner,  so  that  the  tool  car- 
riage, etc.,  should  not  touch  the  armature 
and  damage  the  winding.  A  trick  of  the 
electrical  machinist  in  connection  -with  this 
work  is  one  which,  while  fraught  with  the 
danger  of  short-circuiting  the  winding  and 
necessitating  the  entire  rewinding  of  the 
armature,  is  to  turn  down  or  file  very  care- 
fully, the  surface  of  the  armature  drum. 
This  is  sometimes  done  when  after  a  repair 
job  of  this  or  similar  character,  the  arma- 
ture is  slightly  out  uf  center,  and  comes 
too  close  to  the  pole-pieces  of  the  machine. 
As  before  mentioned,  it  is  hardly  to  be 
recommended,  but  as  this  has  been  done 
many  times  in  electrical  repair  shops,  it 
is  mentioned  here  for  what  it  is  worth, 
and  providing  the  laminations  of  the  arma- 

(Continued  on  page  952) 
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Various  Steps  Followed  in  Rebabbiting  Bear- 
ings.   At  Bottom — New  Self-Skimming  Lad- 
les and  Leather  Holders  for  Ladles. 
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HOW-TO-MAKE-IT 


This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded  ;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.    We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 

Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


USING    MAGNETO    ON  TOY 
TRANSFORMER. 

An  inexpensive  source  of  current  for  our 
young   Experimenters   can   easily   be  ob- 


f  Telephone  Magneto 


go  fo  i/o  y  *  C  from  rragnc/o  J        Toy  stepdoim  fnmsfn 


A   Clever  Stunt — Using   the   Magneto  on  a 
Step-Down   Transformer  for   Ringing  Bells, 
Operating  Small  Motors,  Etc. 

tained  with  the  following  apparatus :  A 
110- volt  telephone  magneto  generator,  and 
a  toy  step-down  transformer  are  all  that 
is  necessary.  The  plug  should  be  removed 
from  the  transformer  and  the  wires  con- 
nected to  the  magneto  as  shown  in  diagram. 
The  magneto  may  be  operated  by  crank 
handle  or  attached  to  sewing  machine, 
water  motor,  or  other  surplus  power.  The 
current  obtained  from  the  terminals  when 
the  magneto  is  run  at  a  moderate  rate  of 
speed,  is  strong  enough  to  ring  bells,  oper- 
ate buzzers,  etc.,  and  should  prove  very 
useful  when  a  small  amount  of  current  is 
required. 

Contributed  by  JOHN  P.  SORENSEN. 


A  TEA-KETTLE  ALARM. 

Now  that  the  winter  days  are  here, 
the  housewife  will  be  anxious  to  have 
a  kettle  alarm  undoubtedly,  one  that  will 
tell  her  when  the  water  is  boiling,  instead 
of  having  to  wait  in  the  kitchen  to  ascer- 
tain this  fact.  This  electric  alarm  device 
should  be  of  convenience  to  her.  The 
aluminum  which  is  heated  by  the  hot  steam 
expands,  thereby  making  a  circuit  which 
rings  the  bell. 

Contributed  by  GARRETT  WOLPERT. 


■jl^f  bbell  QPHa/ummm  tall 


When  the  Steam  From  the  Tea  Kettle  Ex- 
pands  the    Metal    Strips,    They    Touch  and 
Close  the  Alarm  Bell  Circuit. 


SECOND  PRIZE,  $2.00 


A  HIGH-POWER  PHOTO  PRINTER 
OF  TRIED  DESIGN 

Having  been  a  reader  of  Electrical  Ex- 
perimenter for  some  time,  being  an  engi- 
neer by  profession,  also  a  hobby  rider,  the 
writer  is  taking  the  liberty  of  submitting 
to  this  Department  a  device  which  it  is 
thought  many  people  inclined  to  do  photo- 
graphic printing  will  appreciate. 

The  accompanying  sketch  explains  the 
device  in  detail.  It  is  designed  from  one 
which  was  constructed  from  shop  odds-and- 
ends,  and  has  for  some  time  been  doing 
continuous  daily  service  in  one  of  the  Gov- 
ernment photographic  laboratories  at  Wash- 
ington, D.  C. 
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Double  pole,  Single  throw,  30  Amp.  knife  switch. 
Switch  mounted  on  under  side  of  shelf  or  mrk  bench. 


A    Rapid    Photo-Printer   Which    Has  Been 
Tried  by  the  Author. 

Printing  machines,  boxes  and  other  de- 
vices have  their  advantages,  but  this  de- 
vice is  possest  of  a  number  of  valuable 
features. 

Some  features :  Inexpensive  to  make ; 
readily  adjustable;  very  little  maintenance 
required;  simple  to  operate;  has  maximum 
factor  of  safety;  all  forms  of  '"dodging" 
and  "shading"  printing  readily  performed ; 
if  desired  medium  lamp  socket  may  be 
used  in  place  of  Mogul  socket  and  intensity 
of  printing  light  easily  varied  by  changing 
various  sizes  of  light  bulbs  or  an  adapter 
may  be  used  in  the  Mogul  socket  to  ac- 
commodate bulbs  with  medium-sized  bases. 

Contributed  by  C.  A.  PURDY. 


THIRD  PRIZE,  $1.00 


THE  SIMPLEST  BELL— WORKS  BY 
GRAVITY. 

Herewith  is  a  sketch  of  a  gravity-oper- 
ated bell  which  I  have  made. 


This  bar  fits  snugly  into  the 
brass  collar  so  that  it  moves 
abouh  readily  and  completes     .  Brass  gong 
fhe  circuit  when  necessary 


Electro-magnet  J  e™s  collar 


^M-T/h  support  it 


v-  Wooden  base 


Very  Simple  Form  of  Electric  Bell — the  Cir- 
cuit Is  Made  and  Broken  by  the  Rise  and 
Fall  of  the  Hammer  by  Gravity. 

The  simplicity  of  this  bell  enables  any- 
body to  make  one  for  his  own  use.  It 
consists  of  an  electro-magnet,  an  iron  bolt- 
head  or  bar  (which  is  able  to  slide  readily 
thru  a  brass  collar )  and  a  brass  bell  or 
gong. 

When  the  circuit  is  closed  the  magnet 
is  energized  and  attracts  the  iron  core. 
This  opens  the  circuit  as  the  core  is  pulled 
away  from  the  gong;  and  the  weight  of 
the  hammer  forces  it  down  upon  the  bell, 
thus  completing  the  circuit  once  more. 
This  action  is  continuous.  This  type  of 
bell  does  not  necessitate  a  spring. 

Contributed  bv  MANUEL  E.  SPRING. 


LAMP  RECEPTACLE  A  HANDY 
MATCH  HOLDER. 

A  match  holder  may  easily  be  made  from 
the  porcelain  portion  of  a  discarded  electric 
light  receptacle.  A  piece  of  cigar  box  or 
other  wood  may  be  fastened  to  the  bottom 
by  means  of  screws.  A  piece  of  sand- 
paper may  be  glued  to  the  side  if  desired. 

Contributed  by  ALTON  D.  SPENCER. 


Porcelain  Lamp  Receptacle  Serves  as  an  Ef» 
fective  Match  Holder.  J 
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SILVER  PLATING 
SCIENTIFICALLY  DONE. 

Silver  plating  by  electrolysis,  the  amateur 
usually  finds  a  difficult  operation.  But  this 
is  because  he  does  not  know  and  observe 
the  necessary  precautions.  In  electroplat- 
ing of  all  kinds  the  prime  consideration  is 
absolute  cleanliness. 

Set  up  your  plating  bath  as  shown  in  the 
diagram,  using  about  8  gravity  cells  or  4 
storage  cells.  An  ammeter  connected  as 
shown  is  highly  desirable.  A  solid  silver 
anode  about  the  size  of  a  quarter  must  be 
suspended  at  the  positive  pole  and  the  ob- 
ject to  be  plated  at  the  cathode  or  negative 
pole. 

First  polish  the  object  to  be  plated  after 


Diagram  Showing  How  to  Set  Up  the  Silver- 
plating  Outfit. 

which  remove  the  grease  that  will  surely 
adhere  to  it  by  dipping  in  water  and  then 
for  a  half  minute  in  a  cleaning  solution 
made  as  follows : 

Caustic  soda  100  grams 

Water  (preferably  distilled)  1000  c.c. 

The  temperature  of  this  solution  should  be 
about  40  degrees  Centigrade,  or  104  degrees 
Fahrenheit.  Remove  the  object,  rinse  in 
clear  water  and  then  to  remove  certain 
oxides  that  still  remain  on  the  surface  dip 
for  a  half  minute  in  the  following  solution  : 
Potassium  cyanide  (very  poisonous) 

25  grams 

Water   (preferably  distilled)  1000 c.c. 

After  removing  from  this  solution  rinse  as 
before  in  clear  water  and  avoid  thruout 
handling  with  the  fingers,  which  will  again 
leave  grease  upon  the  surface. 

Now  to  roughen  the  surface  so  the  silver 
will  get  a  firm  grasp  place  the  object  for 
a  few  seconds  in  the  following  solution: 
Mercury  (dissolved  in  dilute  nitric  acid) 

1  gram 

Water  2000  c.c. 

Then  quickly  rinse  in  about  2  quarts  of 
clean  water. 

The  plating  bath  itself  is  made  as  fol- 
lows :  Dissolve  56  grams  of  silver  nitrate 
in  a  small  volume  of  water  and  likewise 
50  grams  of  common  table  salt  in  another 
equal  volume  of  water.  Mix  the  two  solu- 
tions and  white  silver  chloride  will  precip- 
itate. Filter  this  precipitate  in  the  ordi- 
nary way  with  funnel  and  filter  paper,  or 
better  still  thru  clean  unbleached  muslin. 
Wash  the  residue  left  on  the  filter  by  pour- 
ing water  thru  it. 

Then  make  another  solution  of  225  grams 
of  potassium  cyanide  in  1600  c.c.  of  water 
and  in  this  solution  dissolve  the  residue  of 
silver  chloride  from  the  previous-operation. 

Heat  the  plating  solution  to  about  45  de- 
grees Centigrade  or  113  degrees  Fahrenheit 
and  place  in  the  plating  jar.   Having  placed 


the  object  to  be  plated  at  the  cathode,  close 
the  switch  and  allow  a  current  of  2  am- 
peres to  flow  for  30  seconds. 

Then  remove  the  work  and  rub  with  very 
fine  sand  to  determine  whether  the  silver 
is  depositing  evenly.  If  it  is  not,  repeat  the 
whole  process,  starting  with  the  first  clean- 
ing solution  and  ending  with  the  electro- 
lytic deposition  of  silver  having  as  before 
a  current  of  2  amperes. 

Now  cut  out  all  but  one  cell  and  with  a 
current  of  about  3/10  of  an  ampere  con- 
tinue the  process  until  the  requisite  thick- 
ness of  silver  has  been  deposited. 

Remove  the  object,  rinse  in  water,  bur- 
nish and  buff  it.  Rubbing  with  rouge- 
red  oxide  of  iron — is  the  best  method  of 
buffing. 

In  using  cyanides  exercise  the  utmost 
care.  Do  not  inhale  cyanide  fumes,  for 
they  are  poisonous. 

Contributed  by  FLOYD  L.  DARROW. 


THE  CRITICAL  STATE  OF 
MATTER. 

When  a  gas  is  at  the  critical  temperature 
and  at  the  critical  pressure  also,  the  in- 
crease of  pressure  or  decrease  of  tempera- 
ture will  convert  it  into  a  liquid.  When  in 
this  condition  a  gas  is  said  to  be  in  its 
critical  state. 

The  phenomena  of  the  critical  state  can 
be  beautifully  shown  as  follows : — Select 
a  test  tube  at  least  8  in.  in  length  and  1  in. 
in  diameter.  This  should  be  filled  with 
paraffine.    Also  procure  a  glass  tube  about 


^Copper  wire 


Poroff//?e- 


A  Fine  Experiment  to  Demonstrate  the  Criti- 
cal   State   of   Matter.     Caution!     Use  Wire 
Netting  Over  Your  Gas  Flame  When  Sealing 
Ether  Tube.  Very  Inflammable. 

4  in.  long  and  5  mm.  outside  diameter.  Seal 
one  end  by  holding  in  a  flame.  Fill  one- 
half  full  with  ether,  and  seal  other  end 
with  blowpipe.  The  paraffine  is  now  melted 
by  holding  test  tube  in  flame,  and  the  small 
tube  suspended  in  it  by  means  of  a  wire, 
as  shown  in  illustration.  On  continuing  to 
heat  the  wax  the  ether  will  go  thru  the 
critical  state. 


The  first  indication  of  a  change  of  state 
is  the  disappearance  of  the  meniscus  (the- 
upper  curved  surface  of  a  liquid),  immedi- 
ately following  this  flickering  striae  appear, 
unrest  pervades  the  tube,  and  then  the 
liquid  has  become  a  gas. 

Contributed  by      ERNEST  LINDER. 


NOVEL  DRYING  TUBE  FOR  GAS 
GENERATOR. 

Large  or  medium  size  test  tubes  break 
quite  frequently,  and  these  tubes  may  be 
put  to  good  use  by  making  drying  tubes 


runnel  Wocf  or  Drgir)g 

cotton  ...  Tube 'made  frem 
Cork      \  Men  fesf  ft/ie  Cork 


flow  to  cut  broken  test  tube 
Cracked  bottom 
of  tube 


Gas  Should  Be  as  Dry  as  Possible.    This  In- 
expensive Gas  Dryer  Should  Be  Welcome  in 
Every  Laboratory. 

from  them.  This  is  done  by  cutting  off 
the  cracked  part  (B).  Procure  two  corks 
to  fit  the  ends,  each  having  a  hole  thru 
which  a  small  straight  or  curved  piece  of 
tubing  passes.  (A).  Insert  one  of  the 
corks,  and  on  top  of  this  a  small  wad  of 
cotton.  Then  fill  the  tube  with  calcium 
chloride,  leaving  enough  room  for  another 
wad  of  cotton  and  the  other  cork.  This 
dries  the  gases  very  well. 

The  generator  can  be  made  from  a  small 
olive  bottle.  (A).  Bore  two  holes  in  its 
cork,  and  in  one  insert  a  funnel  tube,  thru 
the  other  a  delivery  tube.  This  apparatus 
when  made  costs  practically  nothing.  Even 
the  funnel  can  be  made  from  glass  tubing, 
with  a  little  care. 

If  it  is  charged  with  hydrochloric  acid 
(or  sulfuric)  and  zinc;  hydrogen  is  gen- 
erated, and  is  freed  from  moisture  on  pass- 
ing thru  the  drying  tube.  It  is  then  good 
for  the  marsh  gas  test,  it  being  necessary 
to  have  the  gas  dried  for  this  test.  If 
charged  with  calcium  carbonat  or  marble, 
and  hydrochloric  acid,  carbon  dioxid  is 
generated.  If  iron  sulfid  and  hydrochloric 
acid  are  placed  in  it,  hydrogen  sulfid  is 
produced,  and  this  apparatus  can  be  util- 
ized for  making  nitrous  oxid  by  charging 
it  with  scrap  copper  and  dilute  nitric  acid. 
Of  course,  separate  ones  can  be  made  for 
each  gas,  which  would  be  better,  as  the 
material  is  not  very  expensive. 

Contributed  by 

EDWARD  MARENZANA. 


CEMENT  TO  MEND  LEAKY 
BOILERS. 

Powdered  litharge,  2  parts,  very  fine  sand, 
2  parts,  slaked  quick  lime,  1  part.  Mix  all 
together.  To  use,  mix  the  proper  quantity 
with  boiled  linseed  oil  and  apply  quick.  It 
gets  hard  very  soon. 
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IN  the  bewildering  maze  of  inventions 
and  discoveries  which  have  been  de- 
veloped during  the  very  short  years 
following  the  entry  of  the  United 
States  into  the  World  War,  there 
stands  out  an  instrument  which  has  the 


Wlhmt  It  Is -What  It 
Does — M©w  It  Does  Ht — 
W&x©  Makes  Us®  of  It 

the  navigation  of  ships  almost  fool-proof. 


and  receiving  "radio-goniometers."  The  re- 
ceiving goniometer  was  later  modified  and 
adopted  by  the  Marconi  Co.,  and  at  the 
beginning  of  the  war  was  considered  the 
most  developed  and  accurate  radio  compass 
of  the  day.    It  took  a  war  to  bring  the  de- 


OPERATING  ROOM 
"SCREENED" 
TO  PREVENT 
INTERFERENCE 


Sift 


Copyright.  1919,  by  E.  P.  Co. 

This  View  of  a  Typical  "Radio  Compass"  Station  as  Maintained  by  the  U.  S.  Navy  Along  Our  Seacoasts  is  Correct  in  Detail  and  was 
Drawn  by  the  Artist  From  Sketches  of  Actual  Stations  Furnished  by  the  Author.  These  Ship  Locating  Stations  Provide  An  Invaluable 
Service  to  All  Mariners  Approaching  Large  Harbors,  Such  as  That  at  New  York  City,  and  the  Layout  of  the  Several  Radio  Checking  Sta- 
tions is  Shown  in  the  Map  on  the  Opposite  Page.  The  Loop  Antenna  is  Swung  on  Its  Pivoted  Vertical  Shaft  Until  the  "Weakest  or 
Critical  Sign  is  Heard  from  the  Ship  and  the  Position  of  the  Coil,  in  Geographical  Degrees,  is  Read  Off  the  Scale  and  This  Information 
Telegraphed  to  the  Central  Checking  Station  in  New  York  City.  When  All  the  Stations  Have  Been  Heard  From  the  Resultant  Information 
or  the  Exact  Location  of  the  Ship  is  Radioed   Her  Captain  by  the  Navy  Station. 


unique  feature  of  being  at  once  a  formid- 
able aid  to  naval  and  aerial  maneuvering 
during  war-time,  and  war  having  ended, 
takes  a  prominent  place  as  a  new  and  valu- 
able aid  to  the  navigation  of  all  maritime 
nations.  Behold,  that  important  and  valu- 
able instrument  is — the  Radio  Compass. 

It  is  perhaps  a  strange  fact  that  this  in- 
vention comes  to  the  aid  of  a  science  which, 
altho  a  very  ancient  one,  has  changed  very 
little  in  its  broad  fundamental  principles. 
Modern  navigation  methods  differ  slightly 
from  those  of  olden  times  and  for  that 
reason  the  radio  compass  may  be  con- 
sidered as  one  of  the  first  practical  inven- 
tions of  the  day  designed  to  aid  and  make 


HISTORY. 

Before  serious  attempts  were  made  at 
radio  direction  finding,  much  experimenting 
was  conduced  by  such  pioneers  as  Messrs. 
Hertz,  Zenneck,  Marconi  and  Pickard  to 
discover  methods  of  directing  transmitted 
waves  in  certain  desired  directions.  That 
is,  large  metal  screens  were  employed  to 
deflect  the  emitted  waves  in  single  lines  of 
directions ;  these  screens  or  reflectors  hav- 
ing the  effect  of  causing  little  or  no  radia- 
tion in  one  direction — the  maximum  energy 
being  reflected  to  the  opposite  direction. 
Messrs.  Bellini  and  Tosi  did  their  share  in 
developing  the  present  day  radio  compass 
by    devising    their    so-called  transmitting 


vice  up  to  its  present  degree  of  perfection, 
and  the  U.  S.  Navy  Department,  with  the 
assistance  of  Dr.  F.  A.  Kolster  of  "Kolster 
Loop"  fame  and  other  U.  S.  Bureau  of 
Standards  experts,  as  well  as  Lieut.  C.  W. 
Horn  of  the  Third  Naval  District  sector, 
is  directly  responsible  for  its  present  ef- 
ficiency. The  adage  "Necessity  is  the 
mother  of  invention"  proves  its  truth  in 
the  fact  that  upon  the  United  States'  entry 
into  the  war,  Navy  radio  found  itself  con- 
fronted with  the  immediate  necessity  of 
supplying  itself  with  accurate  means  of 
locating  enemy  radio  stations,  be  they  high- 
power  long  distance  shore  stations — which 
seemed  to  spring  up  like  mushrooms  over- 
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night — or  raiders,  submarines,  etc.  The  re- 
sult is  that  today  the  American  Atlantic 
coast  is  literally  dotted  with  groups  of 
radio  compass  stations  ready  to  aid  any 
vessel  equipt  with  radio,  merely  for  the 
asking.  The  radio  compass  is  being  in- 
stalled on  the  Pacific  coast  as  well ;  and 
while  an  invaluable  boon  to  peace-time 
navigation,  will  also  prove  itself  indis- 
pensable during  war-time  by  readily  locat- 
ing the  positions  of  hostile  warships  ap- 
proaching the  America  coasts.  For,  much 
as  may  be  said  to  the  contrary,  there  are 
times  when  war-craft  are  obliged  to  use 
their  radio  apparatus,  and  vigilant  radio 
compass  operators  stationed  along  the 
coast  will  readily  determine  their  approxi- 
mate positions  and  courses  so  that  effective 
counter-maneuvers  may  be  directed  against 
their  approach. 

GENERAL  DESCRIPTION. 
The  radio  compass  is  nothing  more  than 
a  highly  developed  receiver  employing  a 
so-called  "loop"  instead  of  the  usual 
straight  antenna  and  ground.  The  loop 
consists  of  a  box-cage  arrangement  built 
of  light  wood  six  feet  square,  upon  which 
is  wound  12  turns  of  insulated  stranded 
copper  wire  No.  12  B.  &  S.,  gage,  making 
all  told  approximately  288  feet  of  wire. 
The  framework  of  the  loop  is  supported 
upright  by  a  long  brass  shaft  reaching  from 
the  top  of  the  loop  to  the  bottom  of  the 
compass  house.  The  two  loop  wires  lead 
to  collector-rings,  the  brushes  of  which 
further  lead  to  the  receiver,  thereby  en- 
abling the  loop  to  swing  at  all  angles.  The 
compass  dial  is  installed  in  a  stationary 
position  convenient  to  the  operator  and  has 
a  reading  scale  graduated  from  0  to  360 
degrees,  corresponding  to  a  ship's  compass. 
An  adjustable  pointer  is  made  fast  to  the 
brass  shaft  supporting  the  loop  and  running 
thru  the  center  of  the  dial ;  this  pointer 
pointing  to  zero  of  the  scale  when  the  plane 
of  the  loop  is  pointing  directly  at  right 
angles  to  north.  This  adjustment,  of 
course,  is  made  at  the  time  the  loop  is 
erected. 

In  order  to  eliminate  all  possible  mag- 
netic influences,  all  parts  of  the  loop  and 
surrounding  objects  are  devoid  of  steel  or 
iron  fittings ;  non-magnetic  metals,  such  as 
brass  and  aluminum  being  used  thruout  in- 
stead. The  upper  and  lower  ends  of  the 
brass  shaft  rest  upon  bearings,  making  it 
possible  to  revolve  the  loop  360  degrees 
with  ease.  Contrary  to  popular  belief  the 
loop  is  not  exposed  outside  of  the  compass 
house.  Instead,  and  as  will  be  noted  from 
the  accompanying  figure,  the  loop  is  in- 
closed within  the  house  and  thus  protected 
from  the  elements.  The  house  or  cabin  is 
built  entirely  of  wood  and  other  non-mag- 


How  the  Five  "Radio  Compass"  Stations  for  Locating  Incoming  Ships  Are  Spread  Out  in  the 
Vicinity  of  New  York  Harbor.    Lines  Drawn  on  the  Chart  From  Each  Station  Intersect  at  a 
Point  Indicating  the  Position  of  the  Ship  Sending  Out  the  Signals. 


netic  materials  ;  copper  nails  being  employed 
thruout  in  construction.  Unlike  the  regu- 
lar land  radio  stations  there  is  no  visible 
external  evidence  that  the  queer  looking 


Illustrating  the  "Wave  Length"  of  a  Radio 
Wave,  or  Oscillation. 

shacks  along  the  coast  are  even  remotely 
associated  with  radio  work. 

The  receiving  apparatus  which  accom- 
panies the  loop  is  situated  in  the  lower 
part  of  the  room  and  consists  of  a  specially 
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The  Connections  Used  In  U.  S.  Naval  "Radio  Compass"  Stations. 

Loop  Antenna  Are  Given  in  the  Text. 


The  Details  of  the 


designed  set  having  a  primary,  secondary, 
loading  coil,  vacuum  tube  connected  to  act 
either  as  detector,  amplifier  or  oscillator, 
as  well  as  the  usual  receiving  appliances. 
Next  to  the  receiver  proper  is  connected  a 
Navy-Standard  type  two-step  amplifier  with 
a  plugging  device  for  the  very  sensitive 
pair  of  high  resistance  telephone  receivers 
furnished  with  each  installation.  This  two- 
step  amplifier  is  a  very  necessary  adjunct 
when  it  is  considered  that  the  minimum 
amount  of  received  energy  is  the  one 
utilized  when  bearing  readings  are  made. 

The  operating  room  containing  the  re- 
ceiver is  carefully  "screened."  That  is  to 
say,  it  is  surrounded  from  all  sides  by  a 
grounded  copper  netting.  This  precaution 
is  necessary  in  order  that  possible  stray 
external  oscillations  be  warded  off  from 
the  receiver,  otherwise  these  undersirable 
currents  would  influence  the  receiving  ap- 
paratus and  render  loop  bearings  inac- 
curate. 

Fig.  6  is  a  schematic  circuit  diagram  of 
the  radio  compass.  It  will  be  noted  that 
no  ground  circuit  is  employed  and  that  the 
loop  leads  are  connected  directly  to  the 
loading  coil  of  the  secondary  inductance, 
instead  of  the  primary,  as  is  customary  in 
other  receiving  circuits.  No  use  is  made 
of  the  primary;  the  loop  circuit  being  a 
direct-coupled  one. 

THEORY  OF  OPERATION. 

In  order  to  properly  understand  how  the 
radio  compass  functions,  it  is  perhaps  not 
untimely  to  explain  a  few  fundamental 
facts  concerning  its  theory. 

To  begin  with,  one  may  as  well  be  re- 
minded that  present  day  investigators  have 
decided  that  the  radiated  oscillations  from 
any  radio  transmitter  travel  over  the  earth's 
surface  in  undulating  waves  having  a  broad 
flat  front ;  in  other  words  sine  waves, 
similiar  to  alternating  currents,  shown  in 
Fig.  2.  The  distance  from  A  to  B  is  equal 
to  the  actual  wavelength  of  that  partic- 
ular transmitter,  which  in  this  case  we  as- 
sume to  be  600  meters. 

Now  if  the  plane  of  the  loop  windings  is 
set  at  right  angles  to  the  advancing  wave 
(Continued  on  page  949) 
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The  New  De  Forest  Radio  Phone,  So  Simple  That  a  Child  Can  Operate  It.    It  Works  on 
A.  C,  Thanks  to  the  Two  Rectifier  Tubes  Seen  at  the  Bottom  of  the  Apparatus  at  the  Left. 
Just  Press  a  Button  and  Talk — More  Simple  Than  the  Regular  Telephone,  Eh? 

A  LTHO  the  A.  C.  Oscillion  Radiophone  of  the  instrument  is  quite  simple.    All  that 

/A  Transmitter  is  something  entirely  new  is  necessary  is  to  connect  the  power  leads 

on  the  radio  market,  it  has  been  so  of  the  set  to  the  ordinary  house  lighting 

carefully  designed  and  constructed  that  it  circuit,  connect  antenna  and  ground  to  the 

is   claimed   to   be   a  practical   instrument  terminals  of  the  set,  push  a  button  and 

which  may  be  relied  upon  to  give  excellent  talk. 

service  over  short  ranges.    The  operation  The  set  needs  to  be  adjusted  but  once. 
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This  may  be  done  when  it  is  installed  and 
once  these  adjustments  have  been  made  it 
will  need  no  further  attention.  Absolutely 
no  knowledge  of  radio  telephony  is  neces- 
sary to  successfully  operate  the  set,  and 
the  non-technical  man  can  run  it  just  as 
well  as  the  most  up  to  date  radio  engi- 
neer. It  is  as  simple  in  operation  as  the 
ordinary  house  telephone. 

One  of  the  advantages  of  this  radio  tele- 
phone which  will  be  duly  appreciated  by 
those  who  have  had  experience  with  the 
older  types  is  the  remote  control  system,  by 
which  the  antenna  is  automatically  con- 
nected to  either  the  transmitter  or  receiver, 
by  merely  pushing  a  button. 

The  telephone  is  designed  primarily  for 
200  meter  transmission,  but  sets  can  be 
made  to  operate  on  other  wavelengths 
when  desired.  One  6-volt  storage  battery 
is  needed  in  connection  with  the  telephone 
to  operate  the  microphone  and  the  remote 
control  relay.  Any  standard  storage  bat- 
tery will  be  satisfactory  for  this  work.  Us- 
ing this  radio  telephone  in  conjunction  with 
standard  receiving  equipment  ranges  of 
ten  miles  and  over  may  be  reliably  covered 
with  a  moderate  sized  antenna. 

The  panel  on  which  the  apparatus  is 
mounted  is  of  Bakelite  14x20  inches.  It 
sets  on  an  oak  base  14x15  inches  so  that 
the  complete  set  occupies  a  minimum  of 
space.  At  the  top  of  the  panel  is  mounted 
a  microphone  transmitter  of  the  usual  type 
on  an  arm,  to  the  right  and  left  of  which 
is  located  the  plate  circuit  milliameter 
and  the  filament  ammeters  respectively. 
(Continued  on  page  954) 
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Have  you  enjoyed  the  thrill  of  listening 
to  the  piercing  whistle  of  the  numerous  un- 
damped wave  stations  now  operating  here 
and  abroad?  Well,  the  pleasure  is  all 
yours,  especially  so  as  the  number  of  sta- 
tions using  this  method  of  transmission 
is  increasing  yearly,  already  all  the  Gov- 
ernment land  stations  of  importance  are 
equipped  for  sending  and  receiving,  while 
all  the  battleships  are  equipped  for  re- 
ceiving, their  transmitters  being  installed 
as  quickly  as  time  will  allow. 

The  tone  of  the  undamped  signals  can  be 
varied  from  the  lowest  known  to  inaudi- 
bility ;  it  is  therefore  possible  to  select  any 
pitch  best  suited  for  receiving.  This  phe- 
nomenon is  indeed  interesting  and  in  strong 
contrast  to  the  spark  method  whose  tone 
is  fixt. 

A  glance  at  the  illustration  will  disclose 
the  advantages  of  the  vertical  mounting 
over  the  cumbersome  horizontal  method 
which  occupies  unnecessary  space  on  the 
operating  table,  besides  being  harder  to 
operate. 

The  principle  is  regenerative  in  action, 
resulting  in  amplification.  In  its  construc- 
tion a  high  grade  of  insulating  material  is 
used  upon  which  are  mounted  all  the  metal 
parts  carrying  the  oscillating  currents.  The 
windings  are  machine  wound  with  enameled 
wire  on  substantial  tubes.  The  compound 
switch  permits  fine  adjustment  on  the  pri- 
mary inductance.  The  counter-balanced 
secondary  is  a  unique  feature  which  elimi- 
nates all  difficulty  in  tuning,  instantly  re- 
sponding to  the  slightest  touch  and  re- 
maining in  any  position.  The  balanc- 
ing weight  is  contained  in  the  long  brass 
tube  which  permits  the  secondary  to  be 
loose-coupled  six  inches,  resulting  in  highly 
selective  tuning. 

The  set  has  a  wave  length  range  up  to 
18,000  meters  on  a  moderate  size  antenna. 

The  detector  is  of  the  panel  type,  using 
the  tubular  bulb  producing  a  pure  electron 


discharge.  The  telephone  battery 
is  enclosed  in  the  cabinet  and  has 
a  pressure  of  40  volts,  which  can 
be  finely  adjusted  by  the  19-point 
high  voltage  switch. 

To  renew  the  batteries  it  is  only 
necessary  to  remove  several  screws 
on  the  panel  and  base,  thereby  dis- 
placing the  cabinet  and  making  re- 
newal easily  accomplished.  All  con- 
necting posts  are  clearly  marked 
in  white  letters,  these  being  en- 
graved in  the  panel.  The  oscillat- 
ing inductance  is  machine 
wound  with  enameled  wire 
on  a  substantial  tube  fitted 
with    a    positive  contact 
switch,  which  allows  of  suf- 
ficiently fine  variation.  The 
entire  set  is  furnished  in  a 
mahogany-finished  cabinet, 
all  metal  parts  being  nick- 
eled. The  height  of  the  ap- 
paratus is  32.  inches. 

Loose  couplers  have  from 
time  to  time  demonstrated 
their  efficiency  in  being  able 
to  tune  out  all  those  stations 
not    desired    and  allowing 
those  which  the  operator  in- 
tends to  receive   from  to 
come  in  with  marked  clar- 
ity and  intensity.  Many  have 
iraised   objections   to  their 
use,  however,  stating  that 
they  were  inefficient  because 
of  their  coupling,  but  very 
few  have  been  able  to  pro- 
duce other  apparatus  to  re- 
place them,  and  which 
would  be  so  univer- 
sally   accepted  "the 
best  ever."    So  it 
stands  to  reason  that 
they  are   to  remain. 


In  the  Photograph  Below  Are  Seen 
Two  Pieces  of  Newly  Developed  Radio 
Apparatus  Which  Are  Unique  in  De- 
sign and  Construction,  Having  for 
Their  Objects  Maximum  Efficiency  and 
Reception  of  Both  Damped  and  Un- 
damped wave  signals.  A  minimum 
Table  Space  Is  Required.  The  Vacuum 
Tube  Detector  and  Oscillator  Is  of  the 
Tubular  Type. 
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THE  Bureau  of  Standards,  of  Wash- 
ington, D.  C,  is  carrying  on  experi- 
ments in  cooperation  with  the  Bur- 
eau of  Lighthouses,  to  establish  a 
radio  fog  signaling  system.  This 
system,  when  perfected,  will  give  a  navi- 
gator a  reliable  signal  under  any  conditions 
of  fog  and  make  him  independent  of  the 
lighthouse  light.  The  principal  use  is  the 
sending  out  of  a  radio  signal  automatically 
from  a  lighthouse  and  the  reception  of  this 
signal  upon  a  ship  by  a  very  simple  radio 
direction  finder.  If  a  number  of  the  im- 
portant lighthouses  on  the  Atlantic  coast 
are  equipt  with  this  apparatus,  the  safety 
of  navigation  will  be  greatly  advanced. 

In  the  experiments  radio  transmitting  ap- 
paratus were  placed  at  three  lighthouses  in 
Chesapeake  Bay,  and  the  radio  receiving 
apparatus  and  direction  finder  installed  on 
a  lighthouse  tender.  Three  lighthouses  are 
used  so  as  to  give  comparative  information 
on  different  types  of  modern  transmitting 
equipment  to  determine  which  is  the  best 
suited  for  this  work.  The  apparatus  is 
of  a  special  type  developed  by  the  Bureau 
of  Standards  as  a  result  of  some  of  its 
researches  on  radio  problems  during  the 
war. 

The  Navy  Department  already  has  a  fog 
signaling  system  under  way  which  is,  how- 
ever, considerably  more  complicated  and 
elaborate  than  the  one  upon  which  the  pres- 
ent experiments  are  being  made.  The  Navy 
system  requires  the  use  of  several  receiv- 
ing stations  on  the  shore  and  requires  the 
boat  to  have  radio  transmitting  equipment. 

The  Bureau  of  Standards  system  re- 
quires only  a  single  radio  station  on  shore 
and  the  ship  to  have  simple  receiving  ap- 
paratus. The  simplicity  and  low  cost  of 
apparatus  required  on  the  ship  is  such  that 
it  will  be  possible  for  practically  every  ship 
to  be  equipt  and  obtain  the  advantage  of 
the  radio  fog  signaling  system. 

FOG  SIGNALING  EXPERIMENTS  ON 
CHESAPEAKE  BAY 

A  set  of  experiments  was  made  by  the 
Bureau  of  Standards  during  September  to 
November,  in  cooperation  with  the  Bureau 
of  Lighthouses,  to  test  the  practicability  of 
radio  fog  signals  from  lighthouses  to  en- 


able ships  to  locate  their  positions  by  use 
of  a  radio  direction  finder.  The  experi- 
ments aimed  at  determining  the  practica- 
bility of  simultaneous  signals  from  several 
lighthouses,  the  trial  of  automatic  trans- 
mitting sets,   the  comparison   of  damped 
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and  undamped  wave  transmitting  sets,  the 
trial  of  an  improved  direction  finder,  and 
the  determination  of  the  accuracy  of  lo- 
cation of  a  ship  by  the  radio  signals. 
Radio  transmitting  sets  were  installed  at 


three  isolated  lighthouses,  each  located  off 
shore,  on  Chesapeake  Bay,  between  the  Po- 
tomac River  mouth  and  Norfolk.  The  in- 
stallation took  about  a  month.  It  was 
found  necessary  to  work  at  shorter  wave 
lengths  than  had  been  planned,  because 
the  limited  space  forbade  erection  of  suf- 
ficiently large  antennas.  A  great  many 
practical  difficulties  had  to  be  met  and 
overcome  during  the  installations. 

Two  of  the  three  specially  designed 
transmitting  sets  were  rotary  gap  spark 
sets.  These  gave  more  satisfactory  sig- 
nals than  the  third  set,  which  utilized  a 
large  electron  tube.  Ample  power  was 
radiated  by  the  electron  tube  set,  but  evi- 
dently the  radio  wave  was  not  modulated 
in  such  a  way  as  to  affect  the  receiving  ap- 
paratus used  as  much  as  the  spark  set. 
This  will  be  investigated  further. 

Signals  from  the  lighthouses  were  re- 
ceived with  a  direction  finder  on  board  a 
lighthouse  tender.  A  four-stage  amplifier, 
developed  in  the  laboratory,  was  used  on 
the  direction  finder.  Experiments  were 
made  to  find  the  best  location  on  the  ship 
for  the  direction  finder.  Calibrations  were 
made  to  correct  for  the  distorting  effects 
from  neighboring  objects  on  the  ship  act- 
ing as  receiving  antennas. 

Comparisons  were  made  between  the 
radio  bearings  of  the  lighthouses  and  the 
bearings  obtained  by  magnetic  compass  and 
by  visual  observation.  The  radio  method 
located  the  ship  to  better  than  one-half 
mile  at  fifty  miles  from  the  lighthouse, 
and  proportionately  better  when  nearer, 
which  is  eminently  satisfactory  to  navigat- 
ors. Difficulties  connected  with  simultane- 
ous operation  of  lighthouse  stations  were 
overcome  by  a  time  schedule  of  transmis- 
sion. It  was  observed  that  radio  waves 
apparently  travel  much  more  readily  along 
the  coast  than  inland. 

It  was  concluded  that  this  method  of 
fog  signaling  is  thoroly  practicable.  Radio 
signals  sent  out  during  fog  by  lighthouses 
can  be  received  by  any  ship  having  a  radio 
compass  (direction  finder).  This  is  a 
simple  and  inexpensive  apparatus.  With 
this  system,  a  ship  can  always  determine 
its  position  with  accuracy  when  near  shore, 
without  use  of  the  regular  ship's  compass. 
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A  Remarkable  165-Ft.  Steel  Radio  Mast  Developed 
During  the  War  by  the  Marconi  Engineers.  It  is 
Adapted  to  Portable  or  Stationary  Plant  Require- 
ments, and  Can  be  Erected  Quickly.  It  was  Primarily 
Intended  for  Mule  Transport  and  for  Use  at  Army 
Corps  Headquarter's  Stations  During  the  World 
War  Operations. 


The  English  Marconi 
Company  has  evolved  a 
new  type  of  mast  which 
has  found  great  favor 
both  for  portable  and 
stationary  plants.  It  is 
so  arranged  that  it  may 
be  guyed  to  any  tempo- 
rary position  such  as  oc- 
curs with  a  signal  corps 
company,  or  it  may  be 
used  in  conjunction  with 
the  main  station  100 
miles  back  from  the  fight- 
ing lines.  This  type  of 
mast  is  also  applicable  to 
small  commercial  sta- 
tions. It  consists  mainly 
of  a  number  of  steel  sec- 
tions with  a  working 
scaffold.  The  raising  of 
these  sections  takes  place 
much  along  the  same 
lines  as  the  tubular  Mar- 
coni masts  as  used  in  the 
New  Brunswick  station 
wherein  men  working  in 
this  cage  raise  them- 
selves a  number  of  feet 
and  place  a  small  section 
of  the  mast  into  position 
and  raise  themselves  so 
on  upward.  The  mast  is 
then  guyed  at  points 
where  needed  as  the  con- 
struction goes  on,  and 
within  a  short  time  a  tall 
but  rigid  mast  is  the  fin- 
ished product, —  lightly 
constructed,  but  rigid. 


165  FT  LATTICE  STEEL  MAST 
FOR.  MULE  TRANSPORT 


DETAILS  SHOWING  METHOD 
OF  MAST  EJECTION 


The  following  is  a  description  of  a  very 
simple  automatic  aerial  switch  which  I  have 
devised  and  constructed  and  which  works 
very  well.  The  object  of  this  switch  is 
to  provide  means  of  simultaneously  send- 
ing and  receiving  with  the  ordinary  wire- 
less set. 

Referring  to  the 
a  c  companying 
sketch,  the  rotary 
drum  carrying  the 
embedded  copper 
contacts  H,  D,  E, 
F,  and  G  is  made  of 
fiber  and  is  pivoted 
in  the  center  in 
brass  casting  A.  A 
is  grounded  and 
carries  a  pivoted 
arm  with  a  rojler 
contact.  Casting  B 
also  carries  a  simi- 
lar arm  and  is  con- 
nected to  the  aerial 
leads. 

When  an  ordi- 
nary telegraphic  key 
is  deprest  a  local 
circuit  of  D.C.  is 
completed  thru  the 
electro-magnets  I. 
This  pulls  down  the 
armature  attached 
to  the  bar,  which  in 
turn  revolves  the 
fiber  wheel  suffici- 
ently to  bring  cop- 
per contacts  G  and 
E  in  contact  with 
the  aerial  and 
ground.  G.E.  being 
the  sending  set  aer- 
ial and  ground  ter- 
minals, this  con- 
nects it  to  the  aerial 


and  ground.  It  also  completes  the  circuit 
thru  the  primary  winding  of  the  trans- 
former by  roller  on  C,  coming  in  contact 
with  H,  which  are  in  series  with  this  cir- 
cuit. This  contact  is  not  made  until  shortly 
after  the  sending  set  is  connected  to  the 
aerial  and  ground,  as  can  be  seen  by  the  ar- 


ierialwire 


from  sending  set 
Aerial  wire 
from  rec  sel 


Ground  from 
rec.  iet 

6round from 
sending  sef 


rangement  in  the  accompanying  drawing. 

As  soon  as  the  key  is  released  the  fiber 
wheel  returns  to  its  former  position,  due 
to  the  adjustable  spring  shown,  and  thus 
connects  the  receiving  set  to  the  aerial  and 
ground  thru  contacts  F  and  D.  The  wiring 
diagram  clearly  shows  how  this  instrument 

 works. 

There  are  a  num- 
ber of  different 
arrangements  for 
"listening  in"  while 
transmitting  on  a 
radio  set.  These  in- 
clude the  break-in 
key  system,  having 
auxiliary  contacts 
on  the  key,  which 
short-circuit  the  re- 
ceiving set,  detector, 
etc.,  and  then  there 
is  the  Fessenden 
stunt  of  using  a  re- 
volving commuta- 
tor provided  with  a 
set  of  brushes,  con- 
nected in  such  a  way 
that  first  the  trans- 
mitting set,  and  then 
the  receiving  set,  are 
put  into  circuit  suc- 
cessively and  in 
rapid  sequence.  The 
experimenter  will 
find  these  break-in 
systems  worth  while 
studying,  for  they 
are  the  coming  thing 
in  all  modern  radio 
stations,  both  ama- 
teur and  commer- 
cial. 


A  Design  for  an  Automatic  Aerial  Switch  Intended  to  Provide  Means  for  Simultaneously 
Transmitting  and  Receiving  Radio  Messages. 


Contributed  by 
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Wave  Motor. 

(No.  1,318,469,  issued  to  John  F. 
Wilkinson. ) 
This  invention  covers  a  means 
for  utilizing  the  rise  and  fall  as 
well  as  the  lateral  surging  move- 
ments of  tidal  waters,  for  produc- 


ing power.  Considered  as  a  unit,  of 
which  any  number  may  be  used  of 
course,  there  is  a  primary  power 
cable  attached  to  and  partially 
wound  upon  the  main  shaft.  At- 
tached to  the  outer  end  of  this  cable 
is  a  hollow  air-tight  float.  As  the 
tidal  or  other  movements  of  the 
water  occur,  the  float  naturally 
moves  .in  or  out,  or  up  and  down, 
and  transmits  the  power  thus  gained 
to  the  main  power  shaft  thru  a  spe- 
cial clutch,  which  causes  the  power 
from  the  float  cable  to  be  trans- 
mitted to  the  machinery  in  a  uni- 
directional or  continuous  form,  no 
matter  which  way  the  cable  moves, 
■ — inward  or  outward. 


Electric  Riveting. 

(No.  1,322,848,  issued  to  E.  Jannez 
von  Henke.) 
An  improved  technique  and  meth- 
od of  applying  electric  riveting 
to  sheet  metal,  particularly  heavy 
plates.  As  the  drawing  indicates, 
there  is  provided  an  annular  con- 
tact block,  electrically  connected 
with    the    transformer  secondary, 


while  a  second  electrode  is  placed 
under  the  rivet  as  shown.  As  the 
rivet  blank  is  inserted  cold,  it  can 
be  given  a  tight  fit  within  the  holes 
in  the  plates,  so  that  when  the  cir- 
cuit is  established,  a  heavy  current 
will  flow  from  the  top  contact  block, 
thru  the  plate,  across  the  joint  be- 
tween the  rivet  shank  and  the  wall 
of  the  hole,  thence  thru  the  rivet 
shank  and  thence  to  the  lower  con- 
tact block.        ■  • 

Transformer  Protector. 
(No.  1,317,767,  .issued  to  C.  H. 
Thordarson.) 
This  idea  aims  to  provide  a  pro- 
tection in  transformers  between  the 
low  tension  winding  and  the  high 
tension  winding.  The  inventor  pro- 
poses to  connect  the  coils  of-  the 
low  tension  winding  with  the  low 
tension   current   source,   and   to  a 


grounded  conductor,  in  such  a  man- 
ner as  to  prevent  destructive  stres- 
ses or  surges  being  set  up  in  the 
low    tension    winding,    due    to  ex- 


cessive surges  thrown  on  the  high 
tension  winding.  He  further  aims 
to  provide  an  efficient  electro-static 
shield  between  the  high  and  low 
tension  windings,  also  an  arrange- 
ment of  the  low  and  high  tension 
windings  such  that  in  a  ratio 
transformer,  the  voltage  of  the  high 
tension  winding  is  maintained 
straight,  and  the  low  and  high  ten- 
sion windings  are  automatically  bal- 
anced. 


Combined   Telephone   and  Phono- 
graph. 

(No.  1,323,710,  issued  to  John  F. 
Malthaner.) 
A  very  clever  invention  whereby 
a  "dictaphone"  may  be  used  for 
recording  ordinary  telephone  conver- 
sation, or  else  employed  in  the 
regular  manner,  as  may  be  desired. 
In  other  words,  the  inventor  pro- 
vides a  unique  scheme  whereby  tele- 
phone conversations  may  be  recorded 
upon  the  record  cylinder  of  a  com- 
mercial dictating  machine,  so  arrang- 
ing the  electrical  circuits  that  under 
ordinary    dictating    conditions,  cer- 


tain parts  of  the  apparatus  used  for 
receiving  and  transmitting  telephone 
messages  may  be  used  by  the  dicta- 
tor. The  dictating  machine  has  only 
to  be  slightly  modified,  and  fitted 
with  a  small  electro-magnet  so  as  to 
be  operated  by  the  telephone  cur- 
rents. In  order  to  avoid  any  ob- 
jections of  telephone  companies,  no 
mechanical  or  electrical  connection 
between  the  telephone  proper  and 
the  recorder  or  dictaphone  is  neces- 
sary.   

Telephone  Receiver. 
(No.   1,321,171,  issued  to  Maximil- 
ian Weil.) 
A     scheme    for     utilizing  aural 
receivers    in    conjunction   with  the 
usual     telephone     and     in  which 


scheme  the  usual  electro-magnet  re- 
ceiver is  supported  in  a  guide  or 
support  on  the  base  of  the  instru- 
ment in  alignment  with  an  acoustic 
receiving  chamber.  This  acoustic 
receiving  chamber  communicates 
with  a  special  form  of  aural  re- 
ceiver, which  is  held  to  the  ear  or 
ears.     The  sound  waves  are  trans- 


mitted thru  a  rubber  tube  and  in 
one  form  of  the  invention,  the  aural 
receiver  is  made  in  two  halves, 
which  may  be  separated  and  one 
half  held  to  each  car. 


System  of  Acoustic  Signaling. 

(No.  1,320,686,  issued  to  John  Hays 
Hammond,  Jr.) 
Relates  particularly  to  a  method 
for  transmitting  signals  of  varying 
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characters,  such  as  pitch  and  in- 
tensity, and  receiving  and  interpret- 
ing them,  so  that  they  will  produce 
characteristic  tones  or  visible  char- 
acters. These  audible  or  visible  char- 
acters form  a  telegraphic  short- 
hand system.  A  transmitter  may 
be  used,  capable  of  producing  vari- 
able tones  ranging  in  frequency 
from  200  to  500  per  second,  for 
example.  The  intermediate  fre- 
quency changes  may  be  made  as 
slowly  or  as  quickly  as  desired; 
thus  a  character  such  as  shown  at 
A,  may  be  transmitted  by  starting 
with  a  frequency  of  200  per  sec- 
ond— raising  it  as  quickly  as  possi- 
ble to  500  per  second — and  then 
cutting  it  off. 


Electric  Ship  Detector. 

(No.    1,319,145,   issued   to  Reginald 
A.  Fessenden.) 
Professor      Fessenden's  scheme 
here    shown,    covers    the  detection 
and    location    of    ships    and  other 


5 
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marine  bodies,  particularly  when  an 
approaching  ship  is  located  over  a 
mine  and  in  such  a  position  that  it 
will  be  exploded  if  the  mine  is  de- 
tonated. The  device  proper  com- 
prises a  large  diafram,  which  the  in- 
ventor has  found  very  sensitive  to 
distant  sounds,  and  on  the  inside  of 
this  diafram  there  .is  mounted  an 
inertia  type  carbon  microphone, 
such  as  the  Skinderviken. 


Musical  Composition  Scheme. 

(No.  1,323,218,  issued  to  Thomas 
A.  Edison.) 
This  scheme  devised  by  Mr.  Edi- 
son, relates  to  the  rendering  of 
musical  compositions  by  a  plurality 
of  players,  such  as  an  orchestra,  and 
is  arranged  so  as  to  provide  a  meth- 
od for  enabling  the  various  players 
to  maintain  uniform  pitch  and 
tempo  while  jointly  rendering  a 
composition.    The  orchestra  in  this 


a 

artist  or  player  and  termed  the 
"pitch  leader".  The  rendition  of 
the  master  artist  or  player  is  tele- 
phonically  and  also  individually 
transmitted  to  each  player  of  a 
stringed  instrument  in  the  orchestra. 


Electric  Auto  Signal. 

(No.  1,317,906,  issued  to  J.  J.  Bene- 
dict.) 

A  novel  device  which  may  be 
used  night  or  day  on  the  rear  of 
automobiles  to  warn  the  driver  of 
a  vehicle  in  the  rear  as  to  when 
and  in  what  direction  the  driver 
ahead  intends  to  turn.  As  will  be 
observed,  the  signal  is  in  the  form 
of  a  human  hand  and  an  electric 
light  mounted  on  it,  makes  it  read- 
ily visible  at  night,  so  that  any 
movements  of  the  signal  will  be  at 
once  noticed.    The  lamp  on  the  sig- 


nal is  not  lighted  when  the  signal  is 
in  the  normal  condition.  The  hand 
or  semaphore  is  operated  by  an 
electric-magnet  or  solenoid;  this 
solenoid  being  operated  from  the 
car  battery  by  means  of  a  push 
button  conveniently  located. 


Sound   Transmitter   and  Receiver. 

(No.  1,321,197,  issued  to  H.  J.  W. 
Fay.) 

An  improved  device  for  the  trans- 
mission and  reception  of  sound 
waves  thru  water.  It  comprises  a 
device  analogic  to  a  telephone  re- 
ceiver with  such  structural  changes 
as  will  adapt  it  when  used  as  a 
transmitter  to  produce  a  maximum 
of  mechanical  vibrations  with  a  mini- 
mum of  electrical  energy  to  cause 
said    vibrations,    as    the  telephone 


case  has  to  be  supplied  with  an 
auxiliary    leader,   who    is   a  master 


receiver  may  convert  mechanical  vi- 
brations, such  as  sound  waves  re- 
ceived thru  the  water,  into  electri- 
cal energy,  and  such  electrical  cur- 
rent when  used  to  actuate  a  tele- 
phone receiver,  will  enable  one  to 
detect  vibrations  of  very  minute 
intensity.  When  used  as  a  pro- 
ducer of  sound  waves  in  water,  a 
source  of  high  frequency  alternat- 
ing current  is  employed.  The  fre- 
quency of  this  current  should  be 
equal  to  the  natural  mechanical 
period  of  the  diafram.  The  value 
of  the  condenser  in  the  circuit  is 
adjusted  until  the  power  factor  of 
the  current  flowing  thru  the  helix 
is     substantially  unity. 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the 
apparatus.  To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos 
preferred  to  light-toned  ones.     We  pay  $5.00  each   month  for  the  best  photo  or  photos  and  $2.00  to  each  "Honorable  Mention."    Address  the  Editor,  "With 

the  Amateurs"  Dept.  '  
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THIS  MONTH'S  $5.00  PRIZE  WINNER— 
R.  N.  RHODES 

THE  accompanying  photos  are  views  of  my  electrical  "Lab."  I 
have  been  for  a  number  of  years  a  close  student  of  electricity. 
I  am  sixteen  years  of  age,  a  high  school  student,  and  greatly 
interested  in  the  scientific  arts.  I  have  seven  different  kinds  of 
motors — one  an  induction  motor,  volt-ammeter,  test  tubes,  electric 
bells,  all  kinds  of  copper  wire,  and  small  electrical  fittings,  etc.  The 
electrical  division  contains  among  other  things,  50  watt  step  down 
transformer,  a  four  magnet  generator  which  I  use  to  test  coils, 
lights,  etc.,  and  have  lots  of  fun  using  it  for  a  "shocking  machine." 
Among  the  home-made  apparata  are: — -an  electric  stove,  a  rectifier 
to  change  A.C.  to  D.C.  and  charge  small  storage  batteries,  also  an 
arc  light,  and  polarity  indicator.  I  have  also  a  collection  of 
miscellaneous  articles,  commonly  known  as  "junk."  The  usual 
collection  of  "miscellaneous,"  comprises  telephone  parts,  coils, 
binding  posts,  aluminum,  and  other  numerous  accessories.  I  also 
have  tools  of  all  kinds,  hand  drill,  gasoline  blow  torch,  etc.  The 
static  machine  is  of  the  Wimshurst  type.  I  made  this  machine 
out  of  two  seven-inch  grafonola  records  and  with  brass  fittings  that 
are  found  in  every  Amateur's  work-shop.  It  has  sixteen  tinfoil 
sectors  on  each  plate  and  is  insulated  from  the  frame  by  rubber 
covered  knobs. 

In  the  photo  to  the  right  can  be  seen  my  cabinet,  which  I  made 
to  hold  small  articles.  It  has  75  drawers,  made  of  cigar  boxes. 
The  drawers  are  properly  labeled.  i  To  the  right  of  it  is  my  home- 
made book-case,  and  I  have  44  scientific  books,  as  well  as  files  of 
Popular  Mechanics,  the  Electrical  Experimenter,  and  "Hawkin's 
Electrical  Guides." — R.  N.  Rhodes,  Fordyce,  Arkansas. 
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HONORABLE  MENTION,  ANTHONY  MAG 
$2.00  PRIZE  PAID  EACH  "HONORABLE  MENTION" 

I HAVE  a  large  portable  garage  for  my  "Lab,"  and  have  gas  and 
electricity  installed  therein.  In  my  electrical  section,  I  have  a 
large  grinding  machine  with  three  grind  stones  of  various  sizes 
and  coarseness  attached  to  it.  This  machine  is  run  by  a  54  H.P. 
motor.  I  also  own  a  large  work  bench  and  strong  anvil  vice.  On 
the  right  of  this  bench  can  be  seen  my  switchboard  which  controls 
the  motor,  lights,  transformers,  etc.  On  my  bench  are  seen  a 
number  of  generators,  motors,  a  circuit  breaker,  two  transformers, 
one  storage  battery,  and  various  tools.  Here  I  construct  apparata 
which  I  often  sell  and  trade.  On  the  shelves  I  have  resistances, 
three  ammeters,  two  voltmeters,  galvanometers,  wire,  tinfoil,  lamps, 
a  lamp  bank,  switches,  static  electricity  apparatus,  electroscopes, 
receivers,  transmitters,  buzzers,  bells,  electrolytic  interrupter,  Ley- 
den  jars,  glass  plate  condensers,  step-up  transformer,  two  tele- 
phones, et  cetera. 

In  my  chemical  section,  I  have  over  two  hundred  and  fifty 
chemicals  and  a  great  deal  of  apparata,  such  as  ring  stands  and 
rings,  a  large  microscope — which  is  invaluable  to  me,  a  large  gas 
and  electric  furnace,  beam  balance  and  weights,  condensers,  flasks, 
beakers,  evaporating  dishes,  test  tubes,  test  papers,  graduates, 
pipettes,  blow  pipes,  sand  baths,  etc.  Under  my  microscope  I 
test  cloth,  etc.,  and  the  chemicals  that  I  make,  I  test  and  sell. 

A  book  case  and  desk  add  to  the  many  conveniences  of  the 
"Lab,"  and  it  is  here  that  I  do  all  my  writing  and  calculating.  I 
have  a  number  of  mechanical  drawing  instruments  and  I  develop 
and  print  my  own  photos.  I  also  have  electrical,  chemical  and 
wireless  books. — Anthony  Mag,  4212  Penn  Ave.,  Pittsburgh,  Pa. 
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gg&HE  Great  White  Way!" 

We  had  just  turned 
into  that  modern  ac- 
complishment of  the 
great  God  O  b  d  u  r  a 
Mazda,  and  Bender  had 
let  loose  with  a  young 
yelp. 

"And  we  owe  it  all 
to  Tommie  Edison,"  put  in  Punk. 

"If  you  want  to  have  it  that  way,"  inter- 
posed a  voice — and  a  body  also  interjected 
itself  in  between  the  mem- 
bers Punk  and  Bender. 

"What  the   1"  I  ex- 
claimed, seeing  Jazz 
Stokes,  "I  thought  you 
were  at  the  power  plant 
seeing  the  watts  wattle 
along  the  wires." 

"I  was,"  he  returned. 
"But  I  had  to  see  the  silk 
legs  for  a  change — so  I 
dropt  down  to  the  little 
metrop." 

"We  have  nothing  to  do 
now  but  walk  down  to  the 
theatre — we've  gone  on  a 
strike  with  the  cab  drivers, 
I  mean  we  walk — so  let 
loose  with  some  of  your 
bull  and  enlighten  us  about 
the  in  (can)  descent  light 
stuff.  I'm  dark  on  the  sub- 
ject," Punk  rambled  along. 

"Yes,"  put  in  Bender. 
"Get  back  to  the  very  be- 
ginning. This  bird  Thade 
here  is  writing  your  palaver 
up  for  the  Electrical  Ex- 
perimenter, and  the  darn 
fool  seems  to  be  getting 
away  with  it." 

"Well,"  began  Stokes,  "to 
be  real  historic,  our  friend 
Sir  Humphry  Davy  way 
back  in  1810  in  the  Jack  Ox 
country  pulled  the  first 
boner  in  the  'lectric  light 
stuff  when  he  heated  a  plat- 
inum wire  until  it  glowed 
out  the  primeval  electro- 
spectro-radiation.  It  was 
primary  stuff ;  any  kid  does 
it  now — but.  get  the  point, 
it  was  the  first  stuff  in  that 
line. 

"When  we  discuss  the 
practical  electric  light  we 
stick  up  Tommy  Edison  as 
the  old  man.  He  had  a  lot 
of  guys  in  his  laboratory 
carbonizing  everything 
around  the  place  that  could 
be  made  into  a  filament — 
why,  he  had  a  bunch  of 
hoosiers  galloping  into  the 
wilds  of  India  and  South 
America  in  quest  of  the 
elusive  bamboo  specie — he 
figured  that  bamboo  was 
the  stuff  for  the  filament  in 
his  new  impossibility.  He 
would  get  a  light  about  as- 
sembled and  —  whoof  !  she 
would  go  fluey ! — he  mopped  his  dome,  gave 
a  verbal  recitation  in  slang,  and  began  at 
the  first  act  with  the  tragedy  again.  If  at 
first  you  don't  succeed,  etc.  He  didn't 
write  that.  He  executed  it.  After  some 
forty  'leven  fizzles  he  had  the  luck  to  get 
the  juice  squirting  through  his  model  of 
what  the  candle  gave  way  to. 

"For  forty-eight  hours  he,  and  some  of 
his  attendants,  sat  gazing  at  the  red-white 
glow  on  the  wires  and  he  seeing  in  it  what 


©sa  El 


we  witness  along  this  thorofare;  finally, 
they  satisfied  themselves  that  the  thing  had 
'got  on'  and  that  they  had  gotten  away  with 
their  stunt  and  so  they  hit  the  pad  for  the 
big  snooze  that  they  had  neglected.  When 
they  rubbed  their  orbs  after  the  series  of 
selections  at  nasal  delivery,  they  saw  that 
the  light  still  burned.    It  was  the  light  that 


"When  We  Discuss  the  Practical  Electrical  Light,  We  Stick  Up  Tommy  Edison 
as  the  OLD  MAN.  Why  He  Had  a  Bunch  of  Hoosiers  Galloping  Into  the  Wilds 
of  India  and  South  America  in  Quest  of  the  Elusive  Bamboo — for  he  Figured 
that  Bamboo  Was  THE  Stuff  for  His  Lamp  Filament.  It  Was!  Tom  then 
Guessed  that  if  the  Gas  Companies  Could  Pipe  Gas  Around  and  Peddle  it  to 
Unsuspecting  Consumers — Why  Couldn't  He  Do  the  Same  With  Electric 
Juice?    He  Did,  You  Betcha!" 


never    failed.     And    we    still    have  it. 

"From  that  day  on  Tom  has  had  his  fin- 
ger in  the  light  game.  It  started  when  he 
figured  that  if  the  gas  companies  could  pipe 
gas  around  and  peddle  it  to  unsuspecting 
consumers — why  couldn't  he  do  the  same 
with  the  juice? 

"He  could  and  did,  you  betcha ! 

"Working  with  this  in  mind  he  con- 
structed the  Pearl  Street  central  station 
with  the  big  clumsy  generators  and  every- 


thing. This  was  way  back  in  1882.  Today 
— but  you  can  see  for  yourself. 

"For  a  long  while  before  Edison  came 
around  with  his  impossibility,  the  public 
spraddles  around  in  the  flickering  flare  of 
the  old  arc  lights.  We  had  the  great  minds 
like  Gramme,  Thomson,  Houston,  both 
singly  and  combined,  to  be  thankful  to  for 
the  flickerers.  Gramme  is  guilty  for  the 
reason  for  the  arc  lights  on  the  corners 
and  such  guys  as  Brush  and  the  others  for 
the  lights  themselves. 

"Edison  had  the  right 
idea  when  he  took  out  his 
patent.  If  you  should  in- 
vestigate you  will  find  that 
it  covers  the  whole  system 
of  generation,  distribution 
and  what  else  he  could 
stretch  it  to  mean.  He  got 
a  blanket  patent,  all  whole- 
sale, no  retail  either.  He 
did  not  patent  the  light 
alone,  to  reap  the  millions 
off  it.  He  patented  the  sys- 
tem, to  reap  billions  from. 

"A  young  American  over 
in  England,  in  1845,  got  out 
a  joke  patent  on  the  light 
question.  We  might  have 
heard  from  the  chap  in 
other  lines  but  he  kicked  the 
old  oaken  tub  at  the  age  of 

twenty-five — so   

"In  the  old  days  before 
the  transformer  trans- 
formed "the  D.C.   to  A.C. 

we  " 

"Say,"  I  interrupted,  "but 
you  put  us  wise  to  that  a 
couple  of  issues  ago  and  I 
have  to  have  new  junk  or 
the  space  will  be  taken  up 
with  'How  to  convert  junk 
into  wireless  apparatus'  or 
'What  I  did  with  MY  old 
buzzer' — get  the  idea?" 

"Pardon  me,  Emerson, 
but  we  will  then  indulge  in 
the  subject  of  lights,  elec- 
tric, and  those  caused  by 
electricity :  firstly,  we  have 
two  kinds — what?  No,  not 
good  and  no  good.  We 
have  the  arc  and  the  incan- 
descent— that  is  mainly — a 
vapor  light  is  in  reality  an 
arc  of  great  length — per- 
haps you  think  differently. 

"In  the  arc  class  we  have 
the  Carbon  arc,  the  flaming 
arc  (carbon)  and  the  same 
in  both  the  open  and  en- 
closed type  and  the  mag- 
netic and  mercury  arcs  and 
the  quartz  eradicators  of 
darkness ;  also  they  come  in 
the  glass  variety,  all  sizes 
and  half  a  dozen  colors ;  six 
shades  of  the  colors  around 
the  high  speed  end  of  the 
spectrum.  To  be  explicit ; 
three  tones  of  violet  and 
three  of  the  same  with 
spasms  of  green  and  yellow. 
"Cooper  Hewitt  is  the  guy  who  gets  most 
of  the  credit  for  the  vapor  type  as  he 
gassed  the  world  in  the  movie  realm  when 
he  sneaked  in  and  set  up  his  brand  of  the 
artificial  daylight  and  made  it  possible  for 
the  directors  to  get  in  on  the  night  shift 
at  the  studio. 

"When  we  get  onto  the  incandescent  type 
we  have  to  dwell  on  the  first  dim  carbon 
lamp  made  from  grandma's  old  shoe  lace 
(Continued  on  page  933) 
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THE  ORACLE 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  Questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered.  ^ 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a  quick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a  special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


ONE    FILAMENT    BATTERY  FOR 
TWO  AUDIONS. 

1033)  Joseph  R.  Matteson,  Philadel- 
phia, Pa.,  asks : 

Q.  1.  Give  diagram  for  using  a  common 
filament  battery  and  two  audions. 

A.  1.  Herewith  is  a  hookup  showing 
how  to  use  a  9,000  ohm  auto  or  a  two-coil 
transformer,  with  an  iron  core,  so  that 
one  storage  battery  will  light  the  filaments 
of  two  audion  bulbs.  The  diagram  clearly 
explains  connections. 


Circuit  Employing  Common  Battery  for  Two 
Audions.    A  Common   Battery  for  the  Plate 
Circuits  of  Two  or   More  Audions  is  Quite 
Common. 


ELECTRIC  SPARKS  FROM  WATER 
AND  GAS  PIPES. 

(1034)  H.  L.  Allen,  Jr.,  Arctic  Center, 
R.  I.,  writes  "The  Oracle"  : 

Q.  1.  Stating  a  peculiar  case  where  elec- 
tric sparks  were  obtained  from  a  gas  pipe 
and  a  heating  furnace,  in  the  same  house. 

A.  1.  With  reference  to  the  peculiar  elec- 
trical problem  you  describe,  as  near  as  we 
can  judge  from  the  meager  details  given, 
the  spark  obtained  between  the  gas  burner 
and  the  base  of  the  heater  in  the  house  in 
which  there  was  no  electrical  installation 
of  any  kind,  undoubtedly  can  be  accounted 
for  by  electrical  leakage  currents  or  straight 
ground  currents.  The  electrical  railway 
and  trolley  systems  are  particular  offenders 
in  this  direction,  and  there  was  a  case  simi- 
lar to  this  one  on  the  outskirts  of  an  East- 
ern city  some  years  ago,  where  sparks  such 
as  you  describe  occurred,  and  where  there 
was  no  electrical  installation  or  wiring  for 
over  a  quarter  of  a  mile.  It  was  possible 
to  light  a  WQ-volt  lamp  by  connecting  the 
lead  wires  to  the  water-pipes. 

This  peculiar  phenomenon  was  finally  ac- 
counted for  by  the  fact  that  one  of  the 
trolley  feed  cables  had  broken  down,  thus 
causing  a  large  part  of  the  current  thru 
the  main  line  to  pass  thru  the  ground,  ad- 
jacent to  the  trolley  system. 


Poorly  bonded  trolley  or  electrical  rail- 
way tracks  also  cause  this  trouble  in  many 
instances.  The  heavy  return  current  which 
normally  is  supposed  to  pass  thru  the  rails 
to  the  power  house  being  unable  to  nego- 
tiate the  high  resistance  fish  plate,  joints  at 
the  junction  of  the  rail  sections,  hence  leak- 
ing away  thru  the  ground  and  causing  very 
serious  disturbances  in  many  cases. 

In  this  same  direction  another  peculiar 
incident  may  be  mentioned  where  a  trolley 
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Here's  what  we  want  t  What  have  you  got? 

ELECTRICAL  PHOTOS— 

New  photos  of  Lightning;  new  and 
unusual  Electrical  Apparatus  and 
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Address  photos  to — Editor  "Odd 
Photos",  Electrical  Experimenter,  233 
Fulton  Street,  F^ew  York  City. 


feed  cable  or  auxiliary-  feed  wire  broke 
down,  causing  a  heavy  current  to  pass  thru 
the  ground  to  the  trolley  rail  or  return  cir- 
cuit, and  a  team  of  horses  approaching  the 
trolley  crossing  at  this  point  were  instantly 
killed  by  the  difference  of  potential  created 
when  they  rested  their  front  feet  on  the 
trolley  rail,  while  their  riind  feet  rested  on 
the  earth.    This  may  seem  a  little  peculiar 


at  first  thought,  but  it  is  well  to  remember 
that  the  ground  is  not  a  very  good  con- 
ductor, especially  in  small  areas.  If  you 
have  ever  stood  on  the  ground  with  ordi- 
nary nailed-sole  shoes,  and  touched  an  elec- 
tric light  socket  or  live  wire  of  110  to  220 
volts  potential,  you  have  undoubtedly  found 
that  you  will  get  a  very  strong  current  thru 
the  body,  and  if  the  ground  happens  to  be 
damp,  the  stronger  the  current  received. 
Also  if  the  shoes  are  damp,  you  will  get  a 
stronger  current  than  if  they  were  dry.  On 
a  perfectly  insulated  electrical  distribution 
system,  you  should  not  receive  a  shock  by 
touching  one  side  or  the  other  of  the  live 
circuit,  and  while  in  contact  with  the 
ground  thru  your  shoes,  but  if  the  system  is 
grounded  on  one  side  (or  it  may  be  ground- 
ed as  in  the  three-wire  system  for  lightning 
protection),  then,  of  course,  when  touching 
one  of  the  live  wires  of  the  proper  polarity, 
you  will  form  a  complete  circuit  thru  your 
body  down  to  earth  and  thru  the  soil,  back 
to  the  grounded  conductor  connecting  to 
the  other  side  of  the  circuit. 

The  problem  of  electrolysis  is  a  large 
one  and  is  engaging  the  attention  of  all  city 
engineers,  for  these  stray  currents  play 
great  havoc  with  the  buried  metal  pipes  and 
conduits  forming  the  water  and  sewerage 
system  of  cities.  A  stray  current  will  often 
pass  from  a  poorly  bonded  railway  track  to 
a  metal  pipe  line ;  where  this  current  leaves 
the  pipe,  it  carries  some  of  the  metal  along 
with  it,  thus  slowly  decomposing  the  pipe. 
Some  of  these  pipes  are  so  riddled  with 
holes  as  to  be  veritable  sieves,  when  they 
are  finally  located  and  unearthed.  The  trol- 
ley companies  have  to  keep  constant  watch 
on  the  copper  cable  or  wire  bonds  joining 
the  ends  of  their  trolley  rails,  for  these 
reasons.   

DYNAMO  VOLTAGE  QUERY. 

(1035)  A.  L.  Haynes,  Clifton,  Kansas, 
writes  the  Oracle  : — 

Q.  1.  With  reference  to  a  transformer 
for  boosting  the  voltage  of  a  D.C.  dynamo 
while  it  is  accelerating. 

A.  1.  Concerning  data  for  a  small  step- 
up  transformer  to  be  used  on  a  direct-cur- 
rent generator,  would  say  that  this  is  im- 
possible, as  a  transformer  must  be  operated 
on  alternating  current  in  any  case. 

The  best  thing  you  could  do  in  this 
direction,  probably,  would  be  to  arrange 
the  field  winding  on  your  machine  so  that 
the  field  coils  could  be  connected  in  paral- 
lel, while  the  machine  is  accelerating,  and 
in  series  after  the  machine  had  attained 
normal  speed.  This  will  have  the  effect  of 
causing  the  field  coils  during  the  accelera- 
tion period  to  take  more  current,  thus  pro- 
ducing a  stronger  field,  which  in  turn  would 
produce  a  higher  voltage  in  the  armature. 
Later,  when  the  machine  had  attained  nor- 
mal speed,  a  specially  arranged  quick-throw 
switch  could  be  utilized  to  throw  the  field 
coils  in  series,  causing  them  to  take  less 
current  and  to  produce  a  normal  field 
strength. 
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Whtj  Electrical  Workers 
Are  Needed. 


Consider  for  a  moment  what  part  electricity  plays  in 
every-day  life,  in  the  corfifort.  convenience,  pleasure  and  even 
health  of  the  whole  civilized  world. 

of  waiting  days  for  what  the  telegraph 
does  in  a  few  minutes — 

of  no  automobiles  or  moving  picture 
shows — 


Think  of  having  to  ride  in  horse 
cars  again — 

of  writing  a  letter  every  time 
you  now  phone- 


Electricity  takes  millions  to  and  from  work.  Without  it  the 

automobile  and  airplane  would  be  impossible — the  telephone  and  telegraph 
would  be  useless.  All  the  civilized  world  relies  on  it  for  light,  heat,  transpor- 
tation and  communication.  In  a  thousand  ways  electricity  is  used  in  factories, 
offices  and  in  the  homes. 

Electricity  is  almost  as  essential  as  the  air  we  breathe.  Busi- 
ness would  be  almost  at  a  standstill  if  deprived  ot  its  energy. 

To  say  that  electricity  is  still 

in  its  infancy  is  no  exaggeration.  Every 
day  brings  into  practical  use  some  new 
method  of  controlling  it,  some  new  de- 
vice or  appliance  for  using  it.  In  in- 
dustrial work  there  are  still  scores  of 
operations  where  electricity  will  be 
utilized  sooner  or  later.  The  day  is 
coming  when  the  railroads  will  entirely 
replace  steam  with  electricity.  Doctors, 
dentists  and  scientists  are  only  begin- 
ning to  realize  the  possibilities  af  elec- 
trical energy. 

These  facts  merely  touch  the 

high  spots,  yet  they  prove  beyond  a 
doubt  that  electricity  plays  a  vital  part 
in  business,  in  our  individual  lives,  and 
that  there  is  unlimited  scope  for  those 
who  make  electricity  their  life  work. 

The  electrical  worker  provides 

other  men  light  to  work  by,  the  tele- 
phone and  telegraph  to  convey  their 
orders,  the  power  to  run  their  machines 
and  transport  their  goods.   He  sup- 
plies power  in  the  homes  to  operate 
washing  machines,  vacuum  cleaners; 
for  ironing,  heating  and  ventilating.  In 
short,  it  is  the  electrical  worker  who  makes 
it  possible  for  the  world  to  live  more  com- 
fortably, to  enjoy  more  pleasures  and  to 
do  a  bigger,  more  profitable  business. 

Try  to  realize  just  what  it  ^  ^  $ 

would  mean  if  the  world  were 
deprived  of  this  wonderful  energy 
,  and  you  will  have  a  better  ide^ 
of  its  importance  and  under-  . 
stand  why  the  electrical  « 
worker  is  always 
needed. 


What  Electricity 
Offers  You 

Once  you  have  mastered 

the  A-B-C  of  electricity  you 
are  confronted  with  un- 
limited opportunities  for 
advancement.  You  can 
specialize  in  extending  and  perfecting  the 
wonders  already  accomplished  in  the  field. 
You  may  take  up  those  branches  of  electrical 
and  mechanical  work  which  cover  the  de- 
sign and  manufacture  of  electrical  apparatus 
or  start  in  to  qualify  for  a  well-paid  position 
in  the  designing,  construction,  operating  or 
consulting  branches  of  the  electrical  engi- 
neering profession,  and  to  fit  yourself  eventu- 
ally for  a  position  as  Distribution,  Operating, 
Testing,  Erecting  or  Designing  Engineer. 

In  the  automobile,  airplane,  tele- 
phone and  telegraph  lines  there  is  also  great 
scope  for  the  trained  electrician.  Many  won- 
ders of  electricity  have  yet  to  be  unfolded*— 
its_uses  multiplied — and  opportunities  still 
greater  for  those  who  can  qualify. 

With  all  these  indisputable 

facts — things  you  absolutely  know 
to  be  true— can  you  doubt  for  a 
moment  that  in  choosing  elec- 
tricity for  your  lifework 
you  are  making  a  wise 
choice? 


How  You  Can 

Qualify 

|You  don't  have  to  interfere 

with  your  present  work  while  qual- 
ifying for  a  good  electrical  position. 
The  American  School  can  give  you 
just  the  training  you  need  in  your 
SPARE  TIME.  Our  electrical 
courses  have  been  specially  pre- 
pared for  home  study — are  written 
so  you  can  understand  everything 
quickly — and  from  your  first  lesson 
until  you  get  your  Diploma  expert 
instructors  coach  you.  Our  train- 
ing will  enable  you  to  get  into  the 
game  RIGHT. 

Read  this 
Guarantee 
-Ihen  Act 

"We  guarantee  at  any  time 

during  the  first  year  of  your  enroll- 
ment to  refund  the  entire  amount 
paid  if,  immediately  upon  the  com- 
pletion of  ten  examinations,  you 
notify  the  School  that  you  are  not 
satisfied  with  your  course." 

AMERICAN  SCHOOi. j£ 
MOF  CORRESPONDENCE 

Dept.  G  261  CHICAGO 


TRAINING -THE  KEY  TO  SUCCESS 


Please  send  me  booklet  and  A 
Ull  me  how  I  can  fit  mrgejt  ' 
for  the  position  m^fkyd  X 


.  .Electrical  Engineer 

.  .Electric  Light  and  I'owor 

Superintendent 
, .  Hydroelectric  Engineer 
.  .Wireless  Operator 
. .  Mechanical  Engineer 
.  .Heating  and  Ventilating1 

Engineer  . 
.  .  Sanitary  Engineer 
.  .  Master  Plumber 
.  .  Civil  Engineer 
.  .  Structural  Engineer 
.  .Western  Union  Course 
.  .Telephone  Engineer 
.  .Draftsman  andpesigner 
.  .Automobile  Engineer 


, .  Automobile  Repa>man 
»  .Airplane  Mechanic 
.  .High  School  Course 
. .  Architect 
. .  Huilding  Contractor 
. . Lawyer 

,  .Business  Manager 
. .  Certified  Pub.  Acc'nt. 
. .  Accountant  and  Auditor 
,  .Bookkeeper 
,  .Gen'l  Education  Course 
, ,  Com.  School  Blanches 
,  .Fire  Insurance  Adjuster 
.  .Shop  Superintendent 
, .  Steam  Engineer 
Stenographer 
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m  Auto  and  Tractor  Mechanic 
g  Earn  $100  to  $400  a  Month 

& Young  man,  are  you 
mechanically  inclined? 

B Come  to  the  Sweeney 
School.   Learn  to  be 

Ben  expert.     I  teach 
with  tools  not  nooks. 
9S    Do  the  work  yourself, 
Ht   that's  the  secret  of  the 

S  SWEEMEY  SYSTEM 

■I  °f  practical  training  by  which  5,000       jf£*t€i  1 

M  soldiers  were  trained  for  U.  S.  Gov  *  0*  | 

HI  ernment   and   over  20,0C0  expert 

M  mechanics.  Learn  in  a  few  weeks;  no  previous 
experience  necessary, 

i  PP|T C  Write  today  for  illustrate      ee  cata.og 

S  rilt&  showing   hundreds  of  pictures  mca 

S  working  in  new  Million  Dollar  Trade  School. 

LEARN  A  TRADE 


SCHOOL  OP  AUTO-TRACTOF^AVIATION  , 
66  SWEENEY  BLOC  KdNSAS  CITY,  l-)Q. 


AN  EASY  WAY  TO 
MAKE  MONEYS 

on  a  small  salary.    Be  independent.    Go  in  the  tire  re- 

§ airing  business.  One  man  says  "I  made  $60.00  the  first 
ay."  Others  average  $200  to  $500  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.   No  experience  needed.   We  teach  you. 

Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturers 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
tt  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

220q  Fourth  St,      Wiupun,  Wisconsin 


SLIGHTLY  USED 
STANDARD  MAKE 


TIRES 


Size  New  Tube  Price 
30x3  .  .$1.85.  J  4.50 
30x3%..  2.00..  5.00 
31x3%..  ..  6.50 
32x3%..  2.25..  O.OO 
31x4  ..  2.75..  6.50 
32x4  ..  2.40..  7.50 
34x4  ..  2.70..  8.50 
34x4%..  2.85..  10.00 


Size  New  Tube  Price 
35x4%.. $3. 00.. $10. 25 
3Ux4%..  3.50..  10.50 
35x5  ..  3.75. 
36x3  . . 
37x5    ..  4.00. 


11.00 
11.50 
12.0ft 


Special — Brand  New 

32x3%.   Cord.  .$12.25 


Order  now.    Shipment  made  the  same  day. 
$1  deposit  required  with  each  tire  order, 
balance   C.   O.   D.,  subject  to  your  examination. 
Specify  whether  you  desire  to  have  clincher  or 
straight  side  tire.  . 

Special  cash  discount  of  5  per  cent  if  full  amount 

accompanies  order. 

CENTRAL  TIRE  &  VULCANIZING  CO., 

2309  S.  STATE  ST.,      Dept.  E.  E.  CHICAGO 


STARTS  ANY  COLD 
MOTOR  IN  A  JIFFY 

This  Electric  Intake 
Heatei  attaches  to  in- 
take manifold  or  car-- 
buretor — no  drilling, 
tapping  or  alterations. 
Operates  from  dash 
switch  Quick  starting 
made  sure  in  coldest 
weather.  For  any  car 
with  storage  d»o  Cfk 

battery  «pO»«W 

Write    for  descriptive 
matter 

Dealers  and  Agents 
get  our  proposition 

Electric  Intake  Heater  Co- 

120 Cortland  St.  Jackson, Mien 


Perfect.new  tires. all  sizes,  non-skid  or  plain, 
fabric  or  cord.  Prepaid  on  approval.  8000 to 

10,000  Miles  Guaranteed 

000  Customers.   Catalog  Free.   Agents  Wanted. 
Service  Auto  Equipment  Corporation 
995  Service  Bldg.,  Kansas  City,  Mo. 


(Continued  from  page  887) 


Let  the  mirror  be  fixt  at  equal  distances 
from  A  and  B  in  the  two  systems.  A  and 
B  will  agree  that  AM  equals  BM1  for  the 
two  lengths  can  be  directly  compared  by 
assuming  A  to  come  into  coincidence  with 
B  and  M  with  M1  as  the  systems  pass. 
That  is,  two  observers  on  relatively  mov- 
ing systems  will  agree  in  their  estimate  of 
the  length  of  a  line  that  lies  perpendicular 
to  their  line  of  motion. 

Now  let  A  thinking  himself  at  rest  note 
how  long  it  takes  for  a  ray  of  light  to 
pass  from  A  to  M  and  back  in  his  system. 
Say  he  concludes  that  it  takes  one  second 
to  travel  to  M  and  back  over  the  path 
AMA.  Let  B  thinking  himself  at  rest  per- 
form the  same  experiment  in  his  system. 
He  also  will  find  that  it  takes  one  second 
by  his  clock  for  light  to  travel  to  M1  and 
back  (since  the  two  observers  agree  on 
the  velocity  of  light  and  the  equality  of 
AM  and  BM1).  B  assumes  that  the  path 
of  the  ray  of  light  in  his  system  is  BM'B 
(=  to  AMA)  thinking  he  is  at  rest,  but 
A  who  has  been  watching  B's  experiment 
from  S  thinks  that  the  path  of  the  ray  of 
light  in  B's  system  is  BPB1  where  BB1 
represents  the  motion  of  B  relative  to  A 
during  the  interval  in  which  the  ray  of 
light  is  passing  to  B's  mirror  and  back. 
A  is  surprised  that  B  should  report  that  the 
experiment  takes  one  second,  the  same 
time  that  A  found  for  his  experiment,  since 
to  A  the  two  paths  AMA  and  BPB1  ap- 
pear unequal  in  length;  so  A  is  forced  to 
conclude  that  B's  time  intervals  are  longer 
than  his  own ;  that  is,  that  B's  clock  is 
slower  than  his  clock  and  B  comes  to  the 
same  conclusion  in  regard  to  A's  time  in- 
tervals. That  is,  the  two  observers  are  in 
hopeless  disagreement  as  to  the  actual 
length  of  the  second.  From  a  reference 
to  Fig.  2  we  find  that  the  ratio  of  B's  time 
interval  to  A's  time  interval  as  it  appears 


to  A  is  1 


-4 


V2 


1  — 


I'here  C  is  the 


line  of  motion  in  the  ratio  of 


velocity  of  light  and  V  the  velocity  of  B 
relative  to  A.  That  is  the  amount  by 
which  B's  clock  is  slower  than  A's  depends 
on  the  relative  velocity  of  A  and  B. 

By  similar  processes  of  reasoning  we 
can  deduce  equally  startling  conclusions  as 
to  the  length  of  a  given  line  in  B's  system 
lying  parallel  to  the  direction  of  motion 
and  find  that  we  must  come  to  the  con- 
clusion that  a  moving  yard  stick  (or  other 
unit  of  length)  is  shortened  parallel  to  its 

1-  —  :1 

C2 

as  compared  with  the  same  rod  at  rest. 
That  is,  the  shape  of  a  body  relative  to  a 
stationary  observer  is  changed  in  propor- 
tion to  its  velocity  relative  to  the  observer, 
all  lines  in  the  body  parallel  to  its  direc- 
tion of  motion  being  contracted  in  the  ratio 

V2 

1  —    :  1.    There  is,  therefore,  no 

C2 

absolutely  rigid  body  and  the  shape  of  a 
body  depends  on  its  velocity  relative  to. 
the  observer  and  is  different  for  different 
systems  of  reference.  A  body  that  ap- 
pears to  us  to  be  circular,  say  when  at  rest, 
will  appear  spheroidal  in  shape  when  mov- 
ing rapidly  and  its  shorter  axis  will  lie 
parallel  to  its  direction  of  motion. 

Another  startling  conclusion  to  which  we 
are  forced  by  similar  processes  of  reason- 
ing is  that  the  mass  of  a  body  at  rest  is 
less  than  its  mass  when  in  motion  in  the 


ratio 


1  depending  on  its 


velocity  relative  to  the  observer. 

This  conclusion  of  relativity  has  re- 
ceived striking  confirmation  in  the  results 


of  the  Kaufman-Bucherer  experiments  on 
the  mass  of  electrons  shot  off  from  radio- 
actiive  substances  or  in  cathode  rays. 

A  still  more  startling  conclusion  arrived 
at  is  that  mass  itself  is  a  manifestation  of 
a  certain  form  of  energy  and  that  "the  in- 
crease of  the  kinetic  energy  of  a  particle, 
in  ergs,  is  equal  to  the  increase  in  mass, 
in  grams,  multiplied  by  the  square  of  the 
velocity  of  light,"  and  as  a  direct  result, 
assuming  that  matter  and  energy  are  dif- 
ferent names  for  the  same  thing,  one  gram 
of  matter  represents  1021  (ten  to  the 
twenty-first  power)  ergs  of  energy.  We 
must  come  to  the  conclusion  also  that  the 
two  laws  of  the  conservation  of  mass  and 
of  the  conservation  of  energy  are  one  and 
the  same  thing. 


(AM)2  =  (BM')2  -  (PL)2 
(AM)2  (BL)2 
=  1 


(BP)2  —  (BL)2 
Now  BL  is  to  BP  as 


(BP)2  (BP)2 

v  is  to  c,  Where  v  Is  the  Velocity  of  B  Rela- 
tive to  A,  and  c  Is  the  Velocity  of  Light. 
1 


AM 

Therefore  = 

BP 

and  2  AM  Is  to  2 


4  V2 

BP,  or  AMA 


s  to  BPB',  as 


1  — 


v2 
C2 


is  to  1.     But  A  and    B  Both 


Agree  that  Light  Takes  One  Second  to  Travel 
the  Two  Paths  Unequal  in  Length,  Therefore 
B's  Second  Must  Appear  to  A  to  Be  Longer 
Than  A's  Second  in  the  Ratio 
1 


v2 
C2 

If  the  motion  of  the  stars  thru  space 
is  slightly  accelerated  instead  of  being  uni- 
form, and  if  increase  of  mass  and  energy 
due  to  this  fact  can  be  changed  into  energy 
of  radiation,  there  h  then  a  source  of  supply 
of  the  radiant  energy  of  the  sun  and  stars 
that  can  be  drawn  upon  for  infinite  ages. 

It  is  also  possible  to  deduce  from  the 
/  V2 

form  of  the  factor  .  /  .1  — •  that  figures 

\  C2 
so  prominently  in  the  theory  of  relativity, 
the  fact  that  no  material  body  can  possess 
a  velocity  equal  to  or  greater  than  the 
velocity  of  light,  for  if  V  =  C  the  expres- 
sion for  the  mass  of  a  body  moving  rela- 
tive to  an  observer  with  the  velocity  of 
light  because  infinite  and  its  length  in  the 
line  of  motion  vanishes.  Is,  then,  a  ray  of 
light  an  infinitesimal  portion  of  an  infinite 
mass  or  energy? 

Granted  that  there  can  be  no  velocity 
equal  to  or  greater  than  the  velocity  of 
light,  at  what  speed,  then,  does  gravitation 
itself  act,  which  has  always  been  assumed 
to  be  instantaneous  in  its  effect? 

It  can  be  seen  from  what  we  have  been 
able  to  state,  in  a  more  or  less  detached 
and  incomplete  manner,  concerning  some  of 
the  chief  deductions  to  be  made  from  the 
principle  of  relativity,  that  it  deprives  us 
of  our  most  cherished  ideas  concerning  the 
absolute  nature  of  time  and  space  and  re- 
moves the  possibility  of  the  simultaneous 
happenings  of  events  at  different  places. 

(Continued  on  page  9^8)  ' 
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Be  a  Draftsman 

RaiseTfour  Income 


Drawing  Outfit 

(M>  Extra  Charge) 

Every  student  of  the  Chicago 
"Tech"  Home  Study  Course  in 
Draftsmanship  receives  this  draw- 
ing outfit — set  of  instruments  in 
case,  drawing  board,  T  square,  tri- 
angles, scale,  curve,  drawing  paper, 

pencils,  etc.  or  a  cash  credit  in  case  he 
already  has  an  outfit.  These  instruments 
are  of  the  same 
make  and  sizes  as 
used  by  high  sal- 
aried experts  in 
drafting  rooms  of 
factories,  shops, 
railroads,  etc.  You 
use  them  while 
learning  —  then 
take  them  right 
into  your  practical 
work. 


Get  into  this  paying  profession  and  have  positions  opened  to 
you  by  manufacturers,  architects,  railroads,  contractors — by 
every  kind  of  a  corporation  where  mechanical  design  and  con- 
struction are  carried  out.  Draftsmanship  puts  you  in  the  class 
of  specialists,  raises  you  above  the  crowd  of  job  hunters,  makes 
you  a  man  whose  services  are  needed. 

You  have  the  same  opportunity  to  get  the  training  that  other 
men  had  who  took  the  Chicago  "Tech"  Course  in  Draftsmanship 
and  are  now  drawing  large  salaries  and  holding  important,  re- 
sponsible positions.   You  also  can  learn  how  to  earn 

$25  to  $100  a  Week 

Not  enough  really  skilled  draftsmen  are  available  to  fill  the  places  open 
now.  All  you  need  is  training  to  be  prepared  to  answer  the  call  that  will 
mean  more  money  for  you.  Begin  your  training  without  delay.  Don't  waste 
time  waiting.  The  Chicago  "Tech"  experts  are  ready  today  to  give  you  the 
thorough,  practical  instruction  which  will  enable  you'  to  step  into  the  drafting 
room  of  some  big  organization  prepared  to  do  the  kind  of  work  that  earns 
high  salaries  and  leads  to  advancement.  At  least  write.  Mail  the  coupon 
below  or  a  letter  stating  which  branch  specially  interests  you. 


Come  to  Chicago  "Tech" 

TRAIN  AT  HOME 


Chicago  "Tech"  has  its  stu- 
dents everywhere.  If  you 
can't  come  to  Chicago,  take  the 
Home  Study  course.  The  same 
professors  who  direct  the  resi- 
dent courses  will  teach  you  by 
mail.  You  will  have  their  per- 
sonal direction,  you  will  learn 
the  most  modern  methods — ■ 
all  this  while  holding  your 
present  job.  We  train  hun- 
dreds of  ambitious  men — and 
see  them  quickly  rise  to  suc- 
cess. You  therefore  need  not 
be  denied  this  technical  educa- 
tion. Sign  and  mail  the  cou- 
pon. 


Get  Practical  Training 
from  Practical  Men 

NO  TIME  PUT  IN  ON  NEEDLESS  STUDIES 

Enrollment  with  Chicago  "Tech"  means  getting  direct 
personal  instruction  from  men  who  for  years  have  planned 
and  directed  big  architectural  and  engineering  work  in  lead- 
ing cities.  They  have  weeded  out  useless  theories  and  need- 
less studies  and  will  give  you  the  kind  of  instruction  which 
will  enable  you  to  work  beside  the  most  experienced  men. 

That  is  one  reason  why  you  can  get  a  complete,  thorough 
technical  training  here  in  such  a  short  time.  Also  the  reason 
why  Chicago  "Tech"  men.  are  in  such  great  demand.  They 
go  into  work  prepared  to  give  the  kind  of  service  wanted. 

This  is  the  training  you  are  offered  either  at  the  college 
or  by  mail.  And  this  is  the  time  to  enroll  when  there  is 
such  a  pressing  need  for  highly  trained  draftsmen.  Use 
your  spare  hours  to  fit  yourself  for  a  bigger  salary — a  more 
important  position.  Chicago  "Tech"  offers  you  the  oppor- 
tunity. WRITE. 

EASY  PAYMENTS 

Low  tuition  fees  and  easy  terms  of  payment.   Pay  as  you 

go  along.  Get  training  which  will  soon  repay  in  extra  earn- 
ings all  the  cost  of  the  course.  You  know  the  salaries  re- 
ceived by  skilled  technical  men  today.  Get  information  on 
the  opportunities  which  are  opened  wide  to  you  by  Chicago 
"Tech".  We  will  give  you  all  this  information  about  fees, 
terms,  etc.,  and  send  testimonials  from  Chicago  "Tech" 
graduates  on  how  they  have  profited  from  our  instruction, 
if  you  will  send  the  coupon. 


\ 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism — its  construc- 
tion, operation  and  REPAIR — taught  by  mail. 
You  train  directly  under  the  Chicago  "Tech" 
automobile  experts.  Learn  all  about  Principles 
of  the  Automobile,  all  about  Gas  Engines,  Power 
Plants.  Transmissions  Lubrication,  Cooling, 
Batteries,  Starting  and  Lighting  Systems,  etc. 

KNOW  HOW  TO   FIX  TROUBLES 

Most  complete  instruction  in  auto  repair  work. 
Equips  you  for  high  pay  or  to  start  a  business. 
Big  demand  for  trained  repair  men. 

Aeronautics 

Complete,  practical  instruction  in  Aeronautic 
Engineering.  Every  principle  made  clear.  Con- 
struction of  every  type  of  machine  fully  ex- 
plained. This  course  equips  you  for  expert  work. 
Get  the  catalog  and  information.    Send  coupon. 


Below  we  list  our  principal  courses 
in  Drafting  and  several  others.  Just 
mark  X  in  the  [  ]  to  show  which 
course  interests  you  and  we  will  send 
catalog  and  information  about  that 
particular  subject.  If  in  doubt  about 
yourself,  tell  us  your  ambitions  and 
we  will  advise  you.  Sending  this 
coupon  may  mark  a  turning  point  in 
your  career.  May  lead  to  a  larger 
measure  of  success  than  you  have 
expected.  We  can  train  you  as  we 
have  trained  others.  Send  the  coupon 
tocay. 

CHICAGO   TECHNICAL  COLLEGE 

145  Chicago  "Tech"  Building,  Chicago 


WRITE 


FREE 


Other  institutions  ask  you  to 
pay  first — and  then  to  find  out 
later  how  well  qualified  you  an 
for  this  profession.    We  send 
the  free  lesson  first  and  placi 
you  under  no  obligation  at 
all.  Discover  your  qualifica 
tions  before  you  pay  any- 
thing. And  see  for  yourself 
just  what  Chicago  "Tech' 
offers    you    in  training 
which  will  bring  a  rea 
market  for  your  services 
and  open  opportunities 
which  are  closed  to  the 
untrained  man.  The 
coupon  will  bring  all 
the  facts  about  the 
course,  the  small 
fee,   and   the  easy 
terms. 


TEST 

LESSON 


CHICAGO  TECHNICAL  COLLEGE 

1 45  Chicago  "Tech"  Building,  Chicago 

Without  obligation  upon  me.  send  your  Catalog  on  subject  indicated 
below.    Also  FREE  Lesson  if  inquiry  is  on  Drafting  or  Plan  Reading. 

Mark  X  opposite  work  in  whicb  you  are  especially  interested. 


[  ]  Architectural  Drafting 
[  ]  Machine  Drafting 
[  ]  Electrical  Drafting 
[  ]  Structural  Drafting 
[  ]  Sheet  Metal  Drafting 
[  ]  Builders'  Course 


[  ]  Plan -Reading — Buildings 

[  ]  Plan-Reading— Shop  Men 

[  1  Estimating 

[  ]  Surveying 

[  ]  Autos  and  Gas  Engines 

[  1  Aeronautics 


Name    

Address  

City  State. 

College  or  Home  Study  ?  State  which  
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"The  Baby"  Revolver 

A  Handft^m*  and  Most  Effective  Weapon^  Measures  but  4!4 


 i  Action  HamDM*i*> 

volvcr  hu  produced  to  meat  the 

■  □creaalair  cVmaod  for  a  revolver  that  *   . 

.  combine  small  size  and  right  weight  with  the  ' 
!  eonenHa!  features  of  Cfffclaeoy  and  Practic- 
ability. It  Is  email  in  all*,  yet  Is 
justseeffectlvoaDd  eerviccable 
as  the  moot  expensive  weapon 
you  can  buy .    Everyone  ehoj 
have  a  revolver  and  should  k 
how  to  use  It.  and  there  Is  ci 
eater  or  better  ono  made  thai, 
thla.  A  (Treat  feature  la  Its  safety  action" 
that  suarda  against    accidental  dis- 
charge, making  it  quite  safe  for  y 
and  ladles.   The  illustration  gives 

Its  appearance,  but  it  must  be  seen    

ammunition  used  Is  the  standard  22- calibre  cartridge  obuu. 
operation  of  the  charging  mechanism  Is  extremely  rapid  and  absolutely  reliable; 
elx  well  aimed  shots  can  be  fired  in  as  many  vecords.  The  revolver  la  very  well 
instructed,  with  finest  nickel  plated  Muted  barrel  of  cylinder,  and  It  weighs  only 
|.   Tin  price  of  Bw.Baby  Anoint  li  onlr  56. 50  tent  br  null,  p.pd.  to  anj  address. 

^SSria    MIDGET  BIBLE 

THe  Smallest  Bible  In  the  World 

The  Midget  Bible  is  a  perfect  gem,  and  a  work 
of  art.  It  is  about  the  size  of  a  postage  stamp  and 
contains  TWO  HUNDRED  PAGES  of  the  NEW 
TESTAMENT.  This  little  Bible  is  a  wonder.  It 
Is  said  to  bring  good  luck  to  the  owner.  Must  be 
Been  to  be  appreciated.  Prioa,  only  IS  cants,  threo 
Bibles  tor  40  ConUi  on*  dozen  Bibles  for  S1.20t 


pep — by  Its  own  power 
MADE  OP  METAL.  IN  CAMOUFLAGED  COLORS  OR  GRAY 

Host  remarkable  Toy  ever  In- 
vented. By  drawing  the  Tank 


all  obstacles.  In  the  same  life- 
like manner  as  the  larger 
Tank  that  proved  so  deadly  In 
the  great  war.  What  makes 
it  go  Is  somewhat  of  a  mya- 
tery,  for  there  Is  no  mechan- 
ism to  wind  up  as  is  usually 
understood  with  mechanical 
toys,  yet  this  tank  will  keen 
plodding  along  ten  times 
longer  than  the  ordinary  run  of  toys.  It  wlllperform  doiens  of  the  most  won derfol 
atuntag  It  will  go  backward  or  forward  at  *  III,  and  altogether  will  give  you  mora 
fan  and  amusement  than  any  other  toy  yet  brought  out.  Z%  inches  long.  Each 
paflted  In  colored  box.  Pries  only  35  csfita  prepaid,  thras  for  One  Dollar,  or 
•  3.00  by  the  dozen,  ooa^pald  to  any  address^n  the  world.  Joheaeq.  Smith  ft  Ce. 
JOHNSON  SMITH  &  CO..  Dept.   £12,  32M  Worth  jjlUtg  Strerl,  CHICAGO 


LUMINOUS  PAINT 


Make  Your  Watches,  Clocks,  Etc., 
Visible  by  Night  Sj-SS? Jgif  teffi.™,' 

Ucally  unobUlnable  except  at  an  exorbitant  jprjee.  we  have  si  Jut 
•oeeasded  in  producing  thU  remarkable  LUMINOUS  PAIHJ, [!»**•>■  JP^A L£ 
the  surface  of  any  article,  emits  rays  ot  while  light,  rendeHr*ltperfe«l>  visible 
In  the  dark.  THE  DARKER  THE  NIQrlT.  THI  MORE  BRILLIANT  if  BHINtS.  Quits 

almnte  to  use.  Anyone  — you  can  do  It  A  little  applied  to  the  dial  or  your 
«a£b  or  clock  will  enable  you  to  tell  the  time  bv  olAt  You  W^jjjtttgpgi 
oth^rart"lesW  mske  >oof0  owr,"  Luminous  Sruciflxes.  Luminous  Rosaries,  etc. 
Small  bottle,  price  25o     Larger  slasa,  BOe  and  »t  postpaid, 

Mystic  Skeleton   Serpent's  Eggs 

of*  ISi'i^T^iVn    ,0c  «V' 
"  *   t ,  will 


_  -  -  .oeperl  ,    .  . 

JOHNSON  SMITH  &  CO..  Dept.  E12,  3224  Horth  Helctad  Stnrl.  CHICAGO 

All  the  Latest  Surprising  and  Joke  Novelties 

Pharo's  Serpents  Eggs,  box 
Miniature  Water  Pistol    ,  , 
'    Inate  (v. 


Cleopatra's  Snake  (very  lifelike). 

False  Mustache  (fool  your  friend*)  6c 

Automobile  Futile  (Latest).    .    .  20 o 

Mysterious  Gboat.  shines  at  night  10c 

Rubber  Razor  (very  formidable)  .  20a 

Rubber  Dagger  (sensational)    .    .  20o 

Window  Smashers  (great  Joke)  .  26 o 

Lookbackroscope  (see  behind  you)  16o 

Greai  'find  Reading  Mystery  Qds.  lOo 

Thurston's  Mysterious  Trick  Cds.  10a 

Fighting  Roosters,  pair   ,    .   .   .  lOe 

Cover  the  Spot  Trick,  a  ecleo.noT.  10« 

X  Ray  Novelty    ,..  .  .    .    .  ,.   .  TOe 

Hek  Penoll   Wfl 

UUer  Tacks  to  good  Joke)     .  lCks 


Ueimvrfted  Penny  (defies  the  law 

of  grayltatlon)    ......  ujts 

Uystarlous  Tumbler  and  Vanish- 
ing Coin  Trick  Zoo 

Magic  Mirror  ( take  one  peep)-     .  lOo 
Magic  Plate  Lifter    .    .....  ZOo 

Imitation  Gold  Teeth   .    .   .  8  for  lOo 

Great  Burglar  Funis  10a 

Wire  Pusiles,  10c.  22  different,  SI  M 
•'Elec-Trick1'  Push  Button  .  .  ,  10a 
Inklese  Pen  (writes  with  water)  ,  l«- 
Imitation  Bed  Boge  ..... 


lOo 

20e 


Trick  Bill  Book  ..... 
Acquaintance  Cards  (witty  ana 

amusing)  10c 

Glass  W-itch  Vxr 
sfultiplrlng  Billiard  Bail  Trick     .  2So 
I0HNSON  SMITH  A  CO..  Dept.  £12. t&  fcorft  helrtid  tlratl,  CHICAGO 


electrical— fires 

are  feared  by  all  fire  fighters. 
Water  or  ordinary  chemicals 
are  dangerous  to 
use  and  have  no 
effect  on  fire.  A 

JK  Fire  Killer  V. 

breaks  electrical  arcs 
and  extinguishes  the 
fire  instantly.  It  can 
be  directed  into  elec- 
t  r  i  c  a  1  machinery 
without  damage  to 
apparatus  or  injury 
to  operator. 

Write  for 
Our  Agency  or  Distributors  Plan 

THE  NU-EX  FIRE  APPLIANCE  CO. 

COLUMBUS,  OHIO 


Suite 


DEAFNESS     IS  MISERY 

I  know  because  I  was  Deaf  and  had  Head  Noises 
for  over  3  0  years.  My  invisible  Antiseptic  Ear 
Drums  restored  my  hearing  and  stopped  Head 
Noises,  and  will  do  it  for  you.  They  are  Tiny 
Megaphones-  Cannot  be  seen  when  worn.  Effec- 
tive when  Deafness  is  caused  by  Catarrh  or  by 
Perforated,  Partially  or  Wholly  Destroyed  Natural 
Drums.  Easy  to  put  in,  easy  to  take  out.  Are 
"Unseen  Comforts."  Inexpensive.  Write  for 
B'ooklet  and  my  sworn  statement  of  how  I  recov- 
ered my  hearing. 

A.  O.  LEONARD 
369,  70  5th  Avenue       —       New  York  City 


(Continued  from  page  916) 


The  effect  of  the  principle  of  relativity 
upon  the  ordinary  affairs  of  life  is  negli- 
gible so  long  as  we  are  dealing  with  small 
velocities  relative  to  the  velocity  of  light. 

It  does  not  appear  to  you  or  to  me  that 
we  are  changing  the  rate  of  a  watch  mere- 
ly by  picking  it  up  from  the  table  and 
carrying  it  on  an  automobile  trip  or  that 
a  moving  foot-rule  is  any  shorter  than  one 
lying  on  the  table  or  that  the  shape  and 
size  of  a  baseball  changes  as  it  speeds  thru 
the  air,  and  for  all  practical  purposes  the 
changes  produced  by  motion  in  the  in- 
stances cited  are  entirely  negligible  simply 
for  the  reason  that  the  velocities  to  which 
we  are  accustomed  are  in  general  immeas- 
urably small  compared  to  the  velocity  of 
light  which  is  186,000  miles  per  second. 
Even  the  earth's  orbital  motion  of  eigh- 
teen and  a  half  miles  per  second  produces 
a  contraction  of  only  about  two  inches  in 
the  diameter  lying  parallel  to  its  direction 
of  motion  around  the  sun,  so  small  is  even 
this  velocity  compared  to  the  velocity  of 
light. 

When  we  come  to  the  consideration  of 
the  electrons  shot  off  from  radioactive  sub- 
stances, however,  we  find  velocities  com- 
parable to  the  velocity  of  light  and  oppor- 
tunities are  here  afforded  to  test  the  Ein- 
stein theory  of  relativity,  and,  in  fact,  ex- 
periments performed  in  the  fields  of  elec- 
trodynamics have  been  in  accord  with  the 
Einstein  predictions. 

A  prediction  of  the  Einstein  theory  that 
remains  to  be  fulfilled  is  that  of  the  shift- 
ing of  the  lines  in  the  spectrum  of  the  sun 


or  of  the  stars  toward  the  red  due  to  the 
fact  that,  according  to  the  theory,  the  rays 
of  light  emanating  from  the  stars  should 
be  affected  by  the  gravitational  fields  sur- 
rounding them.  So  far  this  effect  has  not 
been  found  in  the  solar  spectrum  tho  it 
appears  to  have  been  noted;  in  certain 
Orion  type  stars. 

The  Newtonian  laws  of  mechanics  with 
which  we  are  familiar  are  first  approxima- 
tions to  the  Einstein  laws  and  give  prac- 
tically the  same  results  when  the  velocity 
in  question  is  small  compared  to  the 
velocity  of  light.  It  is  for  this  reason 
that  the  Newtonian  laws  of  motion  have 
remained  unquestioned  for  so  long  and 
still  remain  sufficient  for  the  solution  of 
ordinary  problems  in  mechanics  not  involv- 
ing high  velocities  relative  to  the  velocity 
of  light.  It  is  the  satisfactory  explanation 
which  the  Einstein  theory  affords  of  cer- 
tain facts  in  the  realm  of  astronomy  and 
electrodynamics  that  the  Newtonian  theory 
has  failed  to  explain,  such  as  the  large  dis- 
crepancy existing  between  fact  and  New- 
tonian theory  in  the  case  of  the  motion  of 
the  perihelion  of  Mercury,  that  has  given 
this  theory  of  relativity  such  great  weight. 

It  is  not  an  exaggeration  to  say  that  this 
new  physical  theory  is  the  most  valuable 
contribution  that  has  been  made  to  science 
since  Newton  promulgated  his  immortal 
laws  of  motion  which  are  but  first  approxi- 
mations to  the  Einstein  laws  developed 
from  the  Principle  of  the  Relativity  of 
Motion. 


EXPLAINING  THE  EINSTEIN  THEORY  OF  TIME  AND  SPACE 

(Copyright,  1919.  by  John  T.  MeCutcheon.) 


There  are  no  straight  lines  im  space, 
light  is  warped  by  its. weight  and 
Bi  the1  Son's  attraction 

IoO  TONS  OF  LIGHT  FALL  ON  Trie 

earth's  surface  each  day. 

A  RAY  OF  LIGHT  TRAVELiN Cr 
IffcOOO  MILES  A  SECOND  WILL. 
RETURN  TO  ITS  STARTING-  POINT 
IN  30,000,000  ^/5S> 


''Time  i&  The  fourth  dimension", 
time"  is  different  in  different 
places     height  ,  breadth,  and 
j      depth  in  space  depend  upon 
?n,     TIME_      Time  and  space- 
are  NOT  INHERENT 

in  external  nature 
They  lie  entirely  in. 
The  mind  Of  the 

observer  *       /-rr;  ^ 


--^ii'l" 


"  To  KrJOw  The  Real  world 
WE  must  Discard  appear- 
ances WHICH  ARE  MERELY 

Super-  added  Because  of 
The  particular  view-Point 
the  terrestrial 
observer."  _ 


DO-  I  MWe 
MYSELF  ENTIRELY 
CLEftft  ?" 


"  TES,  INDEED, 
EXCEPT  FOR  owe 
THING—  " 


"according  To  These 
Theories,  there  is 

A   DEFINITE  LIMIT  To 

Time  and  SPACE*" 


WHAT  S  OUTSIDC 
OP   SPACE  ?  " 


Courtesy  Illustrated  Daily  News 
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yl  Mew  Idea  that 

Makes  Men  Rich 


SEVEN  men  tried  out  this  idea.  Each  was 
earning  less  than  $40.00  a  week  in  a 
routine  position.  To-day  five  of  these 
men  draw  salaries  ranging  from  $8,000  to 
$40,000  a  year,  the  sixth  is  wealthy,  and  the 
seventh  is  worth  a  half-million  dollars.  How 
they  did  it  and  how  you,  too,  can  duplicate 
their  amazing  success. 


YOU  men  and  women  who  are  eager  for  success 
— I  wish  you  could  have  been  with  me  one 
memorable  evening  last  week.  For  then  I  had 
spread  before  me  seven  ,  of  the  most  remarkable 
cases  of  success  of  which  I've  ever  heard. 

It  all  came  about  in  this  way.  At  a  convention 
in  New  York  I  met  two  old  friends  who  had  at  one 
time  worked  for  the  same  firm. 
Each  of  these  men  had  since  won 
remarkable  success.  As  we  sat  in 
my  room  at  the  hotel,  my  two 
friends — Perry  and  Gordon — got 
to  talking  about  old  times  and 
the  men  they  used  to  work  with. 

The  talk  turned  to  what  their 
former  associates  were  doing 
now.  "Let's  see,"  said  Gordon, 
"there's  Bill  Baley — now  he's 
vice-president  of  a  bank  at  $10,- 
000  a  year.  Lawrence  is  general 
manager  of  a  machinery  house  at 
$18,000  a  year.  Yawman  is  foreign 
Sales  Manager  for  an  automobile 
concern  and  makes  $40,000  a 
year.  Stanton  is  manager  of  the 
New  York  branch  and  last  year 
made  in  salary  and  commission 
over  $28,000.  Burton  is  in  the 
wholesale  business  for  himself 
and  tells  me  that  in  the  past 
three  years  he  has  cleaned  up  a 
fortune.  Even  old  Harry  Carter, 
whom  everybody  thought  a  dub, 
is  Secretary  of  a  concern  down 
South  and  knocks  out  $8,000  a 
year.  And  Zimmerman,  our  old 
boss,  is  director  of  more  con- 
cerns than  I  can  think  of  and  is 
rolling  in  money." 


«PUN  -"'!  !'Vrr> 


A  Few  Examples 


"every  man  who  worked 
that  department  under 
Zim  has  made  a  conspicuous  suc- 
cess. In  the  ordinary  course  of 
event9  you'd  natlurally  expect 
one  or  two  of  the  men  to  win 
out  while  the  others  would  plug 
along  and  never  amount  to  any- 
thing unusual.  But  every  one 
of  these  men  has  since  made  a 
name  for  himself.  I  wonder  if 
it  just  happened  or  if  there  is  a 
reason." 

"I  used  to  think  about  that  a 
lot  myself,"  cut  in  Gordon,  "and 
I  believe  I've  found  the  answer.     It's  Zim,  our 
old  chief.     That's  who  we've  all  got  to  thank  for 
our  success. 

"Remember  what  a  slave  driver  we  used  to  think 
him.  When  he  wanted  a  thing  done  it  had  to  be 
done,  done  quickly  and  done  right.  He'd  tell  us 
some  of  the  most  impossible  things,  and  he  made 
us  do  them.  Excuses  didn't  go.  We  nicknamed 
him  'Old  Must'  Must  do  this — must  do  that.  No 
excuses.  Simply  must  do  it.  We  knew  it  couldn't 
be  done.    Yet  we  got  it  done — always! 

"We  couldn't  kick  because  he  drove  himself  as 
much  as  he  drove  us.    Remember  the  line  of  talk 


Personal  Experiences 

Among  over  3  50,000  users  of 
"Power  of  Will"  are  such  men  as 
Judge  Ben  B.  Lindsay,  Supreme 
Court  Justice  Parker,  Wu  Ting 
Fang,  ex  U.  S.  Chinese  Ambassa- 
dor; Assistant  Postmaster  Britt; 
Gov.  McKelvie  of  Nebraska: 
General  Manager  Christenson  of 
Wells-Fargo  Express  Co. ;  E.  St. 
Elmo  Lewis,  former  Vice  Pres. 
Art  Metal  Construction  Co. ;  Gov. 
Ferris  of  Michigan,  and  many 
others  of  equal  prominence. 
$300  Profit  From  One 
Day's  Reading 
"The  result  from  one  day's 
study  netted  me  $300  cash.  I 
think  it  a  great  book  and  would 
not  be  without  it  for  ten  times 
the  cost." — A.  W.  Wilke,  Faulk- 
tou.  So.  Dakota. 

Worth  $15,000  and  More 
"The  book  has  been  worth  more 
than   $15,000  to  me." — Oscar  B. 
Sheppard,    1417   E.    Locust  St.. 
Decatur,  111. 

Would  Be  Worth  $100,000 
"If  I  only  had  it  when  I  was 
20  years  old.  I  would  be  worth 
$100,000  today.  It  is  worth  a 
hundred  times  the  price." — S.  W. 
Taylor.  The  Santa  Fe  By.,  Mil- 
lans,  Ter. 

Salary  Jumps  from  $150 
to  $800 

"Since  I  read  'Power  of  Will' 
my  salary  has  jumped  from  $150 
to  $800  a  month.  "—J.  F.  Gibson, 
San  Diego,  Cal. 

From   $100  to   $3,000  a  Month 

"One  of  our  boys  who  read 
'Power  of  Will'  before  he  came 
over  here  jumped  from  $100  a 
month  to  $3,000  the  first  month, 
and  won  a  $250  prize  for  the  best 
salesmanship  in  the  state." — 
Private  Leslie  A.  Still,  A.  E.  F.. 
France. 


he  used  to  hand  us  day  in  and  day  out.  'It  mast 
be  done.  You  can  do  it.  Get  a  grip  on  yourselves, 
boys.  Throw  your  Will  into  action.  Drive!  Will- 
power will  carry  you  through.' 

"I  never  took  much  stock  in  that  Will  talk 
those  days.  I  thought  it  was  just  one  of  Zim's  pet 
theories.  But  now  I  see  that  Zim  was  right — 
wonderfully  right. 

"The  reason  why  our  department  always  broke 
records,  and  why  every  man  in  that  department  has 
since  made  a  big  success  is  because  Zim  put  the 
drive  into  us — he  taught  us  how  to  use  our  Will- 
power. That's  what  put  us  all  where  we  are — the 
■winning  drive  that  comes  from  Will-power." 

WHEN  you  come  right  down  to  it  the  only 
real  difference  between  men  is  not  birth  nor 
education  nor  luck,  but  Will-power.  The  suc- 
cessful man  is  successful  because  he  knows  how  to 
use  his  Will.  He  compels  suc- 
cess. The  unsuccessful  man  is 
unsuccessful  because  he  does  not 
know  how  to  use  his  Will  and  is 
forced  to  meekly  bow  down  to 
circumstances.  Not  one  man  in 
a  hundred  knows  how  to  use  his 
Will.  That  is  why  more  men  are 
not  successes.  Nearly  every  suc- 
cessful man  has  a  highly  devel- 
oped Will — the  stronger  the  Will 
the  greater  the  success.  Natural 
ability  amounts  to  but  little  un- 
less backed  by  a  dominant,  com- 
pelling, driving  Will. 

The  Will  is  the  motive  power 
of  the  brain.  Without  a  highly- 
trained,  inflexible  Will,  a  man 
has  about  as  much  chance  of  at- 
taining success  in  life  as  a  loco- 
motive has  of  crossing  the  conti- 
nent without  steam.  The  biggest 
ideas  have  no  value  without 
Will-power  to  "put  them  over." 
Yet  the  will,  although  heretofore 
entirely  neglected,  can  be  trained 
into  wonderful  power  like  the 
brain  or  memory.  And  by  the 
very  same  method  ■ —  intelligent 
exercise  and  use. 

If  you  held  your  arm  in  a 
sling  for  two  years  it  would  be- 
come powerless  to  lift  a  feather, 
from  lack  of  use.  The  same  is 
true  of  the  Will  —  it  becomes 
weak  from  lack  of  use.  Because 
we  do  not  use  our  Wills  properly 
— because  we  continually  bow 
down  to  circumstances — we  be- 
come unable  to  assert  ourselves. 
What  our  Wills  need  is  practice. 

Develop  your  Will-power  and 
money  will  flow  in  on  you.  Rich 
opportunities  will  open  up  for 
you.  Driving  energy  you  never 
dreamed  you  had  will  manifest 
itself.  You  will  thrill  with  a  new 
power — a  power  that  nothing  can 
resist.  You'll  have  an  influence 
over  people  that  you  never  thought  possible. 
Success — in  whatever  form  you  want  it — will 
come  as  easily  as  failure  came  before.  And  those 
are  only  a  few  of  the  things  Will-power  will  do  for 
you.  Just  how  to  develop  the  Will  into  a  mighty, 
irresistible  force — how  to  make  it  do  all  these 
things  for  you — is  fully  explained  in  that  wonder- 
ful book  "Power  of  Will." 

SOME  of  the  things  "Power  of  Will"  has  done  for 
people  are  astounding.    I  would  hardly  believe 
them  if  I  hadn't  seen  them  with  my  own  eyes. 
Adding  ten,  twenty,  thirty  or  forty  dollars  a  week 


to  a  man's  income  is  a  mere  nothing.  That's  merely 
playing  at  it.  In  one  case  I  took  a  rank  failure 
and  in  a  few  weeks  had  him  earning  as  high  as 
$2,000  a  week.    Listen  to  this: 

A  young  man  in  the  East  had  an  article  for 
which  there  was  a  nation-wide  demand.  For 
twelve  years  he  "puttered  around"  with  it — barely 
eking  out  a  living.  Then  he  read  "Power  of  Will." 
Today  this  young  man  is  worth  $200,000.  He  is 
building  a  $25,000  home — and  paying  cash  for  it. 
He  has  three  automobiles.  His  children  go  to  pri- 
vate schools.  He  goes  hunting,  fishing,  traveling, 
whenever  the  mood  strikes  him.  His  income  is 
over  a  thousand  dollars  a  week. 

In  a  little  town  in  New  York  lives  a  man  who 
two  years  ago  was  pitied  by  all  who  knew  him. 
From  the  time  he  was  fourteen  he  had  worked  and 
slaved — and  at  sixty  he  was  looked  upon  as  a 
failure.  Without  work,  in  aebt  to  his  charitable 
friends,  with  an  invalid  son  to  support,  the  outlook 
was  pitchy  black.  About  this  time  he  ran  across  a 
copy  of  "Power  of  Will." 

In  two  weeks  he  was  in  business  for  himself. 
In  three  years  his  plant  was  working  night  and  day 
to  fill  orders.  During  1916  the  profits  were  $20,000. 
During  1917  the  profits  ran  close  to  $40,000.  And 
this  genial  64-year-young  man  is  enjoying  pleasures 
and  comforts  he  little  dreamed  would  ever  be  his. 

AMAZING  things  like  these  "Power  of  Will" 
has  done  for  men  and  women  in  all  walks  of 
'  life.  There  is  no  sound  reason  why  it  will 
not  bring  about  the  same  surprising  results  for  you. 
You  at  least  owe  it  to  yourself  to  find  out.  And 
I'm  willing  to  prove  it  to  you  wholly  at  my  expense. 
You  can  easily  make  thousands — you  can't  lose  a 
cent.     Here  is  my  offer: 

Send  no  money — no,  not  a  cent.  Merely  clip 
the  coupon  and  mail  it  to  me.  By  return  mail 
you'll  receive  not  a  pamphlet,  but  the  whole 
"secret"  told  in  this  wonderful  book,  "Power  of 
Will." 

Keep  it  five  days.  Look  it  over  in  your  home. 
Apply  some  of  its  simple  teachings.  If  it  doesn't 
show  you  how  you  can  increase  your  income  many 
times  over — just  as  it  has  for  thousands  of  others — 
mail  the  book  back.     You  will  be  out  nothing. 

But  if  you  feel  that  "Power  of  Will"  will  do  for 
you  what  it  has  done  for  over  a  quarter  of  a  million 
others — if  you  feel  as  they  do  that  it's  the  next 
greatest  book  to  the  Bible — send  me  only  three  and 
a  half  dollars  and  you  and  I'll  be  square. 

If  you  pass  this  offer  by,  I'll  be  out  only  the 
small  profit  on  a  three  and  a  half-dollar  sale.  But 
you — you  may  easily  be  out  the  difference  between 
what  you're  now  making  and  an  income  several 
times  as  great.  So  you  see  you've  a  lot — a  whole 
lot; — more  to  lose  than  I.  Mail  the  coupon  or 
write  a  letter  now — you  may  never  read  this  offer 
again. 


PELTON  PUBLISHING  CO. 


30-A  Wilcox  Block 


Meriden,  Conn. 


PELTON  PUBLISHING  COMPANY, 
30-A  Wilcox  Block,  Meriden,  Conn. 

You  may  send  me*"Power  of  Will"  at  your  risk. 
I  agree  to  remit  $3.50  or  remail  the  book  to  you  in 
five  days. 


Name     

Address   

City   State . 
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Battery  #  Charging 
Pays  big  Profits 


HB  Users  Make  $100  to  $350  Gear  Profit  EveryMonth 

NOW  is  the  time  to  make  BIG  Profits  in  battery 
charging.  Cars  are  stored  for  winter  with  bat- 
teries to  keep  in  condition.  Who  gets  this  big, 
money-making  business?  You  or  your  com- 
petitor who  is  farsighted  enough  to  install  a 
sturdy,  reliable  HB  Battery  Charger?  Is  it  good 
business  for  you  to  pass  by  the  opportunity  to 
add  $100  to  $350  EXTRA  PROFIT  to  your  in- 
come every  month?  Start  NOW  to  get  those  big 
battery  charging  profits.  It  costs  only  10c  to 
15c  each  to  charge  batteries — customer  pays  7oc 
to  $1.50.  HB  Chargers  are  sturdy,  dependable 
and  absolutely  reliable.  No  expensive  renewals  or 
repairs.  Big,  quick,  clean  profits,  easily  made. 
CHOOSE  THE  SIZE  YOU  NEED 

HB   500-Watt  Charger 

Recharges  1  to  8  6- 
volt  batteries  or  their 
equivalent  at  a  time. 
Furnished  complete 
with  clear,  black  elec- 
trical, slate  switch- 
board, with  mountings 
of  ammeter,  field  rheo- 
I  stat,  voltage  lamp,  two' 
controlling  switches.  A 
big  money-maker  for  a 
small  battery  business. 


$15.00  Cash;  Balance  on  Easy  Monthly  Terms 


HB  I6-Battery  Charger 

Recharges  1  to  16  6 -volt 
batteries  at  once  or  their 
equivalent  in  12  or  24-volt 
batteries.  Furnished  com- 
plete with  2  independent 
charging  panels,  each  with 
a  capacity  of  8  batteries. 
A  splendid  machine  for  a 
live,  energetic  garage 
owner  wishing  to  get  big 
profits. 

Small  Cash  Payment,  Balance  iimi  m   «. 

oo  Easy  Monthly  Terms  wSai 
HB  32- Battery 
Charger 

Recharges  1  to  32  6- 
volt  batteries  or 
equivalent  at  a  time. 
Four  separate  charg- 
ing lines,  each  cap- 
able of  charging  up 
to  8  batteries.  Ideal 

equipment  for  big  Karase 
or  battery  service  station. 
Will  make  as  Men  as  $260 
to  $450  a  month  clear 
profit. 

Small  Cash  Payment,  Balance  on  Easy  Monthly  Terms 
Sold  on  Trial  Under  HB  Absolute  Money-Back  Guarantee 

All  HB  Equipment  is  BO!d  underour  absolute  guaranteemf 
complete  satisfaction.  You  run  no  risks.  If  not  satisfied 
after  using  any  HB  Equipment  10  days,  you  may  return  it 
and  receive  all  you  p»id  us.  The  HB  monthly  payment 
plan  is  an  additional  guarantee. 

Select  the  Charger  You  Need.   Check  the  Coupon  Below. 

Mark  on  this  coupon  the  HB  Charger  you  are  interested 
in  Tear  it  out  and  mail  TODAY .  Be  the  first  in  your  town 
to  have  an  HB  Charger.  Don'tdelay.  Actnow. 

 -.TEAR  OFF  HERE  - 

HOBART  BROS.  CO..  Box  I7E  TROY,  OHIO 

Send  me  information  about  the  HB  equipment  checked 
below,  and  tell  mo  about  the  HB  Money-Back  Guarantee 
and  Trial  plan: 

..HB    8-Battery  Charger   ..HB  Belted  Charger 
HB  1 6- Battery  Charger    (Used  where  electric  cur- 
..HB  32-Battery  Charger   rent  i»  not  available.) 

Your  Name   

Address   State   


(Continued  from  page  876) 


displays.  At  such  times  conditions  on  the 
sun  are  no  doubt  such  as  to  affect  either 
directly  or  indirectly  the  magnetic  field  of 


Apparatus    Used    in    Recording  "Magnetic 
Storms."    Suspended  Coil  of  Wire,  W;  Mir- 
ror, M,  Attached  to  W. 

the  earth.  Direct  evidence  of  this  was 
obtained  August  3,  1872,  when  Young,  at 
Sherman,  Idaho,  ob- 
served a  solar  outburst 
during  an  eclipse  of  the 
sun.  At  the  same  in- 
stant magnetic  observa- 
tories in  England  record- 
ed magnetic  disturban- 
ces. On  the  other  hand 
Professor  Francis  E. 
Nipher,  the  American  in- 
vestigator and  scientist, 
has  noted  "magnetic  ef- 
fects" arising  from  pure- 
ly local  weather  condi- 
tions. 

To  obtain  an  auto- 
matic registration  of  the 
irregular  and  continuous 
changes  occurring  in  the 
earth's  magnetic  field, 
the  writer  assembled  the 
the  apparatus  photo- 
graphed and  diagrammed 
in  Figs.  1  and  1-A.  A 
simple  coil  of  wire  C,  is 
laid  upon  a  table  and  its 
terminals  are  connected 
electric  indicator,  or 
Fig.  1-A 


that  moves  when  a  current  traverses 
the  galvanometer  is  equipt  with  a  small 
mirror.  Within  the  black  box  is  a  strong 
source  of  light  placed  behind  a  pin- 
hole. Light  pasing  thru  the  pin-hole 
traverses  the  lens  shown  in  the  photograph, 
falls  upon  the  galvanometer  mirror  and  is 
reflected  to  a  revolving  cylinder  D,  driven  by 
clock-work  and  covered  with  photographic 
bromide  paper.  One  has  in  fact  upon  the 
paper  the  bright  image  of  the  illuminated 
pin-hole.  In  practise  the  cylinder  with  its 
ligfft-sensitive  paper  is  protected  from  any 
stray  light  by  a  cover  equipt  with  a  narrow 
slit  thru  which  the  light  enters  to  fall  upon 
the  moving  paper.  Subsequent  chemical 
development  of  the  paper  yields  a  perma- 
nent record  of  the  behavior  of  the  beam 
of  light,  which  wags  to  and  fro  in  accord- 
ance with  the  behavior  of  the  galvanome- 
ter mirror.  In  accordance  with  Fara- 
day's laws  of  induced  currents  there  is  an 
electromotive  force  induced  in  the  coil 
which  is  proportoinal  at  any  instant  to  ihe 
rate  of  change  of  the  number  of  lines  of 
the  earth's  magnetic  field  linking  with  the 


A  Wonderful  Record  of  a  Magnetic  Storm  Due  to  the  "Sun- 
Set"  Effect. 


to    a  sensitive 
galvanometer.  See 
That  part  of  the  galvanometer 


Be  a  Doctor  of  Chiropractic 

The  greatest  professional  opportunity 
today,    for    the    following  reasons: 

1.  — The  demand  for  practitioners  is  greater  than  the  supply. 

2.  — The  profession  is  not  overcrowded  nor  will  it  be  for  years  to  come. 

3.  — Greater  financial  returns  because  of  greater  service  to  the  public. 

4.  — It  is  attracting  the  support  of  the  most  intelligent  people  because  it  is  based 

upon  scientific  knowledge  of  the  human  body  both  in  health  and  in  disease. 

5.  — Because  we  invite  investigation  for  every  statement  we  make  and  extend 

the  privilege  of  a  personal  visit  to  our  classes  to  permit  you  to  form  your 
own  opinion  as  to  the  training  you  receive  here. 

Midwinter  enrollment.  Special  inducements  for  enrollment  in  this 
class.    Write  or  call  for  particulars  at  once,  as  this  opportunity  will 

not  last  long 

New  York  College  of  Chiropractic 

Dr.  M.  CARNOT,  President 
WRITE  FOR  BOOKLET  X 
1416  Broadway,  cor.  39th  St.,  N.  Y.  C. 

Bryant  6956-6957 


coil.  Consequently  every  change  in  the 
earth's  magnetic  field  is  accompanied  by  a 
current  flow  thru  the  galvanometer  and  a 
motion  of  the  spot  of  light  on  the  moving 
paper.  No  doubt  the  fluctuations  recorded 
in  Fig.  2  are  in  large  part  due  to  effects 
of  electric  car  lines  about  700  feet  distant 
from  the  apparatus.  In.  certain  work  by 
the  U.  S.  Government  car  effects  have 
been  noted  at  a  distance  of  13  miles  from 
the  car  lines.  This  method  of"  registration 
of  magnetic  storms  is  not  new.  It  was 
first  put  into  -practise  in  a  certain  Polar 
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Portion  of  Automatic  Record  of  a  "Magnetic 
Storm"  of  98  Hours'  Duration,  Taken  at  Vie- 
ques, PortO'  Rico. 

Expedition  of  1882-83,  when  a  single  insu- 
lated wire  was  laid  out  upon  the  polar  ice 
to  enclose  an  area  of  approximately  three 
square  miles.  The  Einthoven  type  of  gal- 
vanometer is  the  best  type  to  use  in  cotf- 
(Continued  on  page  922) 
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New  Method  Makes  Music 
Amazingly  Easy  to  Learn 


Learn  to  Play  or  Sing  in  Spare  Time  at  Home.  Every 
Step  Made  Simple  as  A  B  C  by  Print-and-Picture 
Lessons  That  You  Can't  Go  Wrong  On. 


TRY    IT    ON  APPROVAL. 


Piano 
Organ 
Violin 
Viola 
Banjo 

Tenor  Banjo 
Mandolin 
Clarinet 
Flute 

Saxophone 
Cello 


Entire  Cost  Only   a  Few   Cents  a   Lesson  —  and 
Nothing   Whatever   to  Pay  Unless 
You  Are  Satisfied. 

How  often  have  you  wished  that  you  knew  how  to 
play  the  violin  or  piano — or  whatever  your  favorite  in- 
strument may  be — or  that  you  could  take  part  in  singing  ? 

How  many  an  evening's  pleasure  has  been  utterly 
spoiled  and  ruined  by  the  admission  "I  can't  sing,"  or 
"No,  I  am  sorry,  but  1  can't  play." 

At  all  social  gatherings,  some  one  is  sooner  or  later  sure 
to  suggest  music.    When  the  others  gather  around  for 
the  fun,  the  one  who  can  take  no  part  feels  hopelessly 
out  of  it — a  wall  flower — a  mere  listener 
and  looker  on ! 

Or  those  long  and  lonesome  evenings  at 
home,  when  minutes  seem  like  hours — how 
quickly  the  time  would  pass  if  you  could 
spend  it  at  the  piano  or  organ — or  in  mak- 
ing a  violin  "talk,"  or  in  enjoying  some 
other  instrument. 

And  now — at  last— this  pleasure  and 
satisfaction  that  you  have  so  often  wished 
for  can  easily  be  added  to  your  daily  life. 

No  need  to  join  a  class  or  pin  yourself 
down  to  certain  hours  for  lessons  or  prac- 
tice. No  need  to  pay  a  dollar  or  more  per 
lesson  to  a  private  teacher.  Neither  the 
question  of  time  nor  expense  is  any  longer 
a  bar — every  one  of  the  obstacles  that  have  been  confining 
your  enjoyment  to  mere  listening  have  now  been  removed. 

My  method  of  teaching  music  by  mail — in  your  spare 
time  at  home,  with  no  strangers  around  to  embarrass  you 
— makes  it  amazingly  easy  to  learn  to  sing  by  note  or  to 
play  any  instrument. 

You  don't  need  to  know  the  first  thing  about  music  to 
begin — don't  need  to  know  one  note  from 
another.  My  method  takes  out  all  the  hard 
part  —  overcomes  all  the  difficulties  — 
makes  your  progress  easy,  rapid  and  sure. 

Whether  for  an  advanced  pupil  or  a 
beginner,  my  method  is  a  revolutionary 
improvement  over  the  old  methods  used 
by  private  teachers.  The  lessons  I  send 
you  explain  every  point  and  show  every 
step  in  simple  Print-and-Picture  form 
that  you  can't  go  wrong  on — every  step 
is  made  as  clear  as  A  B  C.  My  method  makes  each  step 
so  easy  to  understand  and  practice  that  even  children 
only  7  to  10  years  old  have  quickly  become  accomplished 
players  or  singers  under  my  direction  by  mail.  Also 
thousands  of  men  and  women  50  to  70  years 
old — including  many  who  had  never  before 
tried  to  play  any  instrument  or  taken  a 
lesson  of  any  kind — have  found  my  method 
equally  easy.  My  method  is  as  thorough 
as  it  is  easy.  I  teach  you  the  only  right 
way — teach  you  to  play  or  sing  by  note. 


Learn  to  Play  by  Note 

For  Beginners  or 
Advanced  Pupils 

Harmony  and 
Composition 
Sight  Singing 
Guitar 
Ukelele 
Hawaiian 
Steel  Guitar 
Harp 
Cornet 
Piccolo 
Trombone 


No  "trick"  music,  no  "numbers,"  no 
makeshifts  of  any  kind. 

I  call  my  method  "new"  ■ —  simply 
because  it  is  so  radically  different 
from  the  old  and  hard-to-understand 
ways  of  teaching  music.  But  my 
method  is  thoroughly  time-tried  and 
proven.  Over  225,000  successful 
pupils — in  all  parts  of  the  world,  and 
including  all  ages  from  boys  and 
girls  of  7  to  8  to  men  and  women  of  70 — are  the  proof. 
Read  the  enthusiastic  letters  from  some  of  them,  which 
you  will  find  printed  at  the  right — samples  of  the  kind 
of  letters  I  am  receiving  in  practically  every  mail.  My 
file  contains  thousands  of  such  letters.  Largely  through 
the  recommendations  of  satisfied  pupils,  I  have  built  up 
the  largest  school  of  music  in  the  world. 

But  I  don't  ask  you  to  judge  my  methods  by  what 
others  say  or  by  what  I  myself  say.  You  can  take  any 
course  on  trial — singing  or  any  instrument  you  prefer 
— and  judge  entirely  by  your  own  pro- 
gress. If  for  any  reason  you  are  not 
satisfied  with  the  course  or  with  what 
you  learn  from  it,  then  it  won't  cost  you 
a  single  penny.  I  guarantee  satisfaction. 
On  the  other  hand,  if  you  are  pleased 
with  the  course,  the 
total  cost  amounts  to 
only  a  few  cents  a 
lesson,  with  your 
music  and  every- 
thing also  included. 

When  learning  to 
play  or  sing  is  so 
easy,  why  continue 
to  confine  your  en- 
joyment of  music  to  mere  listening? 
Why  not  at  least  let  me  send  you 
my  free  book  that  tells  you  all 
about  my  methods  ?  I  know  you 
will  find  this  book  absorbingly 
interesting,  simply  because  it  shows 
you  how  easy  it  is  to  turn  your 
wish  to  play  or  sing  into  an  actual 
fact.  Just  now  I  am  making  a 
special  short-time  offer  that  cuts 
the  cost  per  lesson  in  two — send 
your  name  now,  before  this  special 
offer  is  withdrawn.  No  obligation— 
simply  use  the  coupon  or  send  your  name  an 
address  in  a  letter  or  on  a  postcard.  Instru- 


SUCCESS 


"Since  I've  been  taking 
your  lessons  I've  made 
over  $60  with  my  vio- 
lin. Your  lessons  surely 
are  fine."  —  M  e  1  v  i  n 
Freeland,  Macopin,  N.  J. 


"When  I  started  with 
you  I  k  n'e  w  nothing 
about  the  Cornet  or  mu- 
sic, but  now  I  can  play 
almost  any  piece  of  mu- 
sic."— Kasson  Swan, 
Denmark,  Col.  Co.,  No- 
va Scotia. 


"1  want  to  extend  the 
heartiest  approval  of 
your  Piano  Course.  It 
has  done  more  for  me 
than  years  of  other  les- 
sons." —  M  o  x  i  e  N  . 
Lewis,  310  Jefferson, 
Neosha,  Mo. 

"The  folks  at  home  are 
delighted  to  hear  me 
play  the  Organ  so  well. 
You  have  a  wonderful 
system  of  teaching  mu- 
sic. —  M.  F.  Allard. 
Caraquet,  N.  B. 


ments  supplied  when  needed,  cash  or  credit. 

u.  s. 

School  of  Music 


1331  Brunswick  Bldg. 
New  York 


Mr. 
David 
F.  Kemp, 
President 
/     U.  S.  School 
*     of  Music.  1331 
^       Brunswick  Bldg., 
/        New   York  City, 
/      Flease  send  me  your 
/     free  book,  "Music  Les- 
/     sons  in  Your  Own  Home.' 
/     and  particulars  of  your  Spe- 
cial Offer. 


Name. 


Address. 


✓  'City  State. 
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HAYWOOD 


(e*2,5D 
DDaYeai 


5,000  More  Miles 

To  Old  Tires 

Stations  Needed  Everywhere 

You  know  what  4,000  to  5,000  additional  tire  mileage 
means  to  motorists.  Haywood's  Tire  Surgery  is  a 
new  tire  repair  method  that  gives  new  life  and  thou- 
sands of  miles  of  additional  service  to  tires  which  before  would 
be  thrown  in  the  junlcpile.  Think  of  what  this  means,  man,  as 
a  money  making  opportunity.  Think  of  the  business  that  is 
going  begging  to  pay  you  big  money  if  you're  ready  to  act. 

Is  a 

Wonderful  Business 

Easy  to  Learn  — No  Experience  Necessary 

Uncountable  millions  of  tires  are  cut,  torn,  gashed  and  bruised, 
broken  down,  worn  out,  yet  with  the  Haywood  method  of  tire 
surgery  all  these  tires,  no  matter  how  far  gone,  can  be  put  back 
into  service.  Every  town,  every  hamlet,  every  city  needs 
Haywood  Tire  Surgeons,  and  it's  that  we  are  offering  you  — 
a  business  of  your  own— a  business  that  is  already  making 
hundreds  of  men  rich  and  so  will  make  you. 
YOU  CAN  LEARN  IN  A  WEEK.  Walk  right  into  $2500  to 
$4000  a  year— be  independent  in  business  for  your- 
self. Let  us  send  you  all  the  facts. 

Mail  Coupon  — Get  My  Free  Book 

Just  put  your  name  and  address  on  the  coupon  be- 
low, send  it  to  me  by  return  mail,  and  I'll  send  you 
without  obligation  full  particulars  of  this  money 
making  opportunity.    My  Free  Book  explains 
everything.  Tells  how  to  start  business  with  very  little 
money.   Now  you  can  easily  and  quickly  learn  all  about  tirea  and  my 
method  of  Tire  Surgery.   It  will  tell  you  how  to  handle  every  detail  of 
the  business.  In  fact,  now  to  succeed  and  make  money.   Don't  wait. 
Write  me  today.  The  postage  for  a  stamp  or  post  card  will  prove 
the  best  investment  you  ever  made. 

M.  HAYWOOD,  President 

HAYWOOD  TIRE  &  EQUIPMENT  COMPANY 

1209  CAPITAL  AVENUE  INDIANAPOLIS,  INDIANA 


Mail   To  day  Far  /XII  Facts 


,  HAYWOO  D,  President 
fiavwoOD  TIRE  &  EQUIPMENT  COMPANY 

1209  Capitol  Avenue,  Indianapolis,  Indiana 

Dear  Sir1— Send  me  quick,  without  obligation,  full  particulars  of  Tire  Surgery. 

Name  

i  Address  


Earns  $800  Month 

This  is 
E.T. 
Buchmann 

He  is  a  Tire 
Surgeon  at 
Chicago.  He 
says:  "Am 
earning 
$800.00  per 
month,  and 
confining 

myself  solely  to  re-build- 
ing of  Tires  by  Haywood 
Method." 

$6,500.00  Home  Paid  For 

John  W.  Blair,  Toledo, 
Ohio,  says:  "When  I 
started  three  years  ago,  I 
had  just  $50.00  left  after 
paying  for  my  outfit.  I 
now  have  a  $6,500.00 
home  paid  for,  $1,000.00 
in  one  bank,  and  de- 
posits in  several  others." 


OPEN  A  TIRE  REPAIRING  SHOP  !  ! 

BUSINESS  GOOD  AND  FAST  GROWING 

VANDERPOOL  VULCANIZER  (5  Cavity),  has 
capacity  of  $100  worth  of  work  a  day.  We 
are  the  pioneers  in  the  manufacture  of  the  Dry 
Cure  Vulcanizer. 

With  the  VANDERPOOL  VULCANIZER  no  ex- 
perience is  necessary.  We  give  you  free  in- 
structions. Write  today  for  FREE  TIRE  RE- 
PAIRING MANUAL  and  full  particulars.  If 
others  can  be  successful,  so  can  you  be.  Write 
today. 

In  answering  address  Dept.  R.  20 


WM.  VANDERPOOL  CO., 


Springfield,  O. 


ON  SEA' 


,FARM 


OR  RANCrl 


"The  Eastern"  is  a  Large  Achromatic  Telescope 

in  ' "  i   I  i  —  MIHIHMT^"""  MADE  UPON  NEW 

SCIENTIFIC  PRINCIPLES. 

Positively  such  a  good  Telescope  was  neve* 
sold  for  tliis  price  before.  Eastern  Telescopes 
are  made  hy  one  of  (be  largest  manufacturers 
of  telescopes  in  America;  we  control  entire 
production;  measure  closed  9  Inchss  and  open  over  3  feet  In  4  sections.  They  are  nicely  brass  bound,  with 
Scientifically  ground  lenses.  Guaranteed  by  the  maker.  »  Every  sojourner  In  tue  country  oral  the  seaside 
resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  without  one.  The  scenery 
Just  now  Is  beautiful,  a  Telescope  will  aid  you  In  taking  views.  Objects  are  brought  to  view  with  astonishing 
clearness.  Sent  by  mall  or  express,  safely  packed,  prepaid,  for  only  99  cents.  Our  new  Catalogue  of  Watches, 
etc.,  sent  with  each  order.  This  is  a  grand  offer  and  you  should  not  miss  it.  We  warrant  each  telescope  Just 
as  represented  or  money  refunded.  Send  99  cents  by  Registered  Letter,  Post  Office  Money  Order,  Express  Money 
Order,  or  liank  Draft  payable  to  our  order,  or  your  newsdealer  or  store-keeper  will  order  one  for  you.  Whether 
Consumer  or  dtaier.  send  cash  with  order.  To  dealers  6  for  pour  Dollars. 

EASTERN  NOVELTY  CO.,     67:  172  E.  93d  STREET,  NEW  YORK. 


{Continued  from  page  920) 


nection  with  the  test  coil,  since  the  moving 
part  consists  of  but  a  single,  very  thin  con- 
ducting filament  stretched  across  the  gap 
of  a  powerful  magnet.    The  filament  being 


Cheltenham,  M 
May  6,  I90Z 
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Fig.  4 


Record  Taken  in  Maryland  of  Magnetic  Dis- 
turbance that  Accompanied  the  Eruption  of 
Mt.  Pelee,  Martinique,  in  1902. 

so  light  follows  accurately  even  extraordi- 
narily rapid  variations  in  the  earth's  field. 

Fig.  3  is  a  portion  of  an  automatic  record 
of  a  "Magnetic  Storm"  of  98  hours'  dura- 
tion taken  at  the  Magnetic  Observatory  at 
Vieques,  Porto  Rico,  March  14,  1913.  This 
record  differs  from  that  of  Fig.  2  in  that 
it  is  a  record  obtained  from  a  mirror  at- 
tached directly  to  a  suspended  magnetic 
needle  arranged  to  move  under  the  varying 
pull  of  the  earth's  field.  Also  it  differs  in 
the  rate  of  motion  of  the  recording  paper, 
being  only  about  one-thousandth  the  rate 
used  in  the  case  of  Fig.  2. 
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Fig.  5 
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Record  Taken  by  Prof.  Nipher  of  a  Magnetic 
Disturbance  Arising  from  a  Violent  Squall  of 
Wind. 

VOLCANIC  ERUPTION  CAUSED  MAGNETIC 
DISTURBANCE 

Fig.  4  is  a  careful  copy  of  an  automatic 
record  taken  at  the  U.  S.  Magnetic  Observ- 
atory at  Cheltenham,  Md.,  May  8,  1902.  It 
records  the  magnetic  disturbance  that  ac- 
companied the  eruption  of  Mt.  Pelee,  Mar- 
tinique (see  arrow).  This  magnetic  dis- 
turbance was  recorded  simultaneously  at 
Cheltenham  and  at  Baldwin,  Kansas,  and 
occurred  as  nearly  as  could  be  determined 
simultaneously  with  the  eruption.  This 
disturbance  was  purely  a  magnetic  one  and 
not  a  mechanical  one  due  to  any  transmitted 
earthquake  shock. 


Magnetic  Disturbance  Produced  by  Sunlight 
Shining  Thru  Rainfall;  After  a  Record  by 
Prof.  Nipher. 
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The  greater  part  of  our  magnetic  storms 
come  from  causes  outside  the  earth's  crust. 
Recent  researches  by  Professor  Nipher 
have  extended  markedly  our  knowledge  of 
the  origin  of  disturbances  imprest  upon  the 


Illustrating  the  Effect  Upon  the  Strength  of 
the  Earth's  Magnetic  Field  of  a  Large,  Dense 
and  Sharply  Defined  Cloud  Passing  over  the 
Sun. 


earth's  magnetic  field.  In  a  series  of  im- 
portant papers  publisht  by  the  Academy  of 
Science  of  St.  Louis,  Professor  Nipher  has 
shown  conclusively  that  magnetic  storms 
may  arise  from  wind  effects,  rain  storms, 
and  cloud  shadozvs.  He  has  produced 
magnetic  effects  from  flames  and  explosions 
and  has  observed  magnetic  effects  due  to 
sounds. 

A  WIND  SQUALL  CAUSES  "MAGNETIC 
STORM" 

Fig.  5  is  one  of  Prof.  Nipher's  records 
of  a  magnetic  disturbance  arising  from  a 
violent  squall  of  wind.  The  beginning  of 
disturbances  was  noted  nine  minutes  before 
the  wind  squall  reached  the  observing  sta- 
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Record   Produced    by  a   Flame  Creating  a 
Magnetic  Disturbance  Close  to  the  Recording 
Station. 

tion  (time  of  arrival  indicated  by  the  ar- 
row) and  the  disturbances  continued  for 
eight  minutes  after  the  squall  had  past  the 
station.  Quoting  from  one  of  the  original 
papers, — "When  small  clouds  are  scattered 
over  the  sky  and  a  locai  fall  of  rain  occurs 
at  the  observing  station,  the  sunlight  pass- 
ing thru  the  air,  thru  which  the  rain  drops 
fall,  a  very  marked  magnetic  storm  is  pro- 
duced." Such  a  disturbance  is  reproduced 
in  Fig.  6.  Fig.  7  represents  the  effect  upon 
the  strength  of  the  earth's  magnetic  field 
of  a  large,  dense,  and  sharply  defined  cloud 
passing  over  the  sun.  The  sun  disappeared 
at  4:20  and  reappeared  at  4:28, — indicated 
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The  Magnetic  Effect  of  an  Explosion  of  21 
Sticks  of  Dynamite,  200  Feet  North  of  the 
Observing  Station. 


Learn  Mechanical  Drafting 

Earn  $35  to  $100  a  Week 


"Get  into  the  profession  of  big  pay  and  Rapid  Advancement  with  the  help  of 
the  school  that  has  started  hundreds  on  the  Road  to  Success.     I  am  ready  to 

help    you."      Roy  C. 
Claflin,  President,  Co- 
lumbia    School  of 
Drafting. 


Learn  at  Home 
in  Spare  Time 

You  don't  have  to  stop  work  or  leav 
home  in  order  to  become  a  trained 
Draftsman.  Through  our  practica 
Home  Study  Training  we  teach  you  in 
your  own  home,  and  enable  you  to 
qualify  as  a  practical  Draftsman. 

No  Previous  Training 
Required 

Owing  to  the  comprehensive  nature  of 
our  course,  you  need  no  previous  train- 
ing in  the  subject.  Though  you  have 
never  done  any  kind  of  drawing  before, 
you  can  become  a  thorough  Draftsman 
by  following  our  instructions. 

Can  Learn  in  Short  Time 
by  Our  Methods 

The  reason  for  this  is  that  we  elimi- 
nate unnecessary  theoretical  work  and 
concentrate  upon  the  PRACTICAL 
problems  such  as  confront  the  profes- 
sional Draftsman.  We  do  not  require 
you  to  spend  months  of  your  time  on 
"preliminary"  work,  but  start  you  on 
REAL  DRAFTING  at  once.  That  is 
one  reason  why  our  students  "make 
good"  so  readily. 

Our  Graduates  Get  to  the 
Top 

The  universal  success  of  our  graduates  as 
Professional  Draftsmen,  many  of  whom  have 
advanced  rapidly  to  positions  of  Chief  Drafts- 
men, is  evidence  of  the  REAL  VALUE  of 
the  training  given  by  the  COLUMBIA 
SCHOOL  OF  DRAFTING.  Large  numbers 
of  our  students  have  secured  excellent  posi- 
tions even  before  completing  their  courses. 
We  gladly  cooperate  with  our  students  and 
graduates  in  securing  desirable  positions, 
which  has  been  easy  for  us  owing  to  the  many 
demands  upon  us  to  supply  our  "product" 
for  these  positions. 

Draftsmen  Get  $35  to  $100 
a  Week 

Our  graduates  have  shown  their  ability  to 
reach  high  salaries  RAPIDLY,  owing  to  their 
practical  training.  They  secure  excellent 
salaries  AT  THE  START,  as  high  as  $2,000 
a  year.  The  usual  pay  of  Draftsmen  is  $35 
to  $100  a  week. 


The  Demand  is  Greater 
Than  the  Supply 

The  demand  for  properly  trained  Draftsmen 
has  always  been  greater  than  the  supply,  but 
this  is  more  so  today  than  ever  before,  owing 
to  greatly  increased  construction  and  mechan- 
ical development.  The  Draftsman  is  an  es- 
sential connecting  link  in  all  engineering 
work.  This  great  demand  is  indicated  by  the 
long  lists  of  want  ads  for  Draftsmen  in  the 
daily  papers,  especially  those  of  industrial 
centers. 

Specialists  in  Mechanical 
Drafting 

The  COLUMBIA  SCHOOL  OF  DRAFTING 
not  only  trains  Draftsmen  by  mail  but  also 
maintains  a  large  local  institution  of  the 
highest  standing.  For  many  years  it  has  been 
the  leader  in  SPECIALIZING  on  the  teach- 
ing of  DRAFTING.  This  is  an  obvious  ad- 
vantage over  teaching  Drafting  only  as  a  side 
issue. 

Drawing  Outfit  Furnished 

We  supply  all  our  students  with  a  drafting 
outfit  for  use  throughout  the  course.  There 
is  no  extra  charge  for  this,  and  it  becomes 
your  personal  property  when  the  course  has 
been  paid  for  in  full. 

Book  of  Particulars  Sent 
FREE 

If  you  are  interested  in  becoming  a  practical 
Draftsman  through  the  thorough  training  of 
the  COLUMBIA  SCHOOL  OF  DRAFTING, 
whereby  you  can  enter  a  Profession  in  which 
your  services  will  always  be  in  demand,  you 
are  invited  to  write  us  for  our  free  book  of 
particulars,  which  describes  our  school  and 
methods.  For  your  convenience  you  can  fill 
out  and 


i 


Mail  This  Coupon  To-day 


COLUMBIA  SCHOOL  OF  DRAFTING, 
"l4th  &  T  Sts.,  N.W.,  Dept.  1075, 
Washington.  D.  C. 

Without  obligation  to  me,  please  send  me  full 
particulars  of  your  practical  home  study 
training  in  Drafting. 

Name   

Address   

City   State  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Where  Upkeep  Counts  Most 


Twelve  million  miles  of  wire, 
connecting  cities,  villages,  farms; 
running  under  busy  streets  and 
across  trackless  prairies;  these 
are  the  Bell  Telephone's  avenues 
of  speech. 

These  twelve  million  miles  of 
wire,  throughout  every  foot  of 
their  length,  must  be  kept  elec- 
trically capable. 

A  few  drops  of  water  within 
a  cable  may  cut  off  a  thousand 
subscribers.  A  line  snapped  by 
storm  may  isolate  a  district.  A 
wet  leaf  touching  a  wire  may 
stop  service.    In  most  kinds  of 


work  the  lessening  of  efficiency 
means  merely  the  lessening  of 
service;  but  with  the  telephone, 
mechanical  and  electrical  con- 
ditions must  be  practically  per- 
fect to  insure  operation. 

The  most  delicate  electrical 
currents  in  use  are  those  of  the 
telephone,  and  inspection  must 
be  ceaseless  that  the  lines  may 
be  kept  in  constant  readiness. 

These  conditions  and  costs 
must  be  met  to  provide  this  high 
standard  of  service  needed  and 
demanded  by  the  American 
people. 


American  Telephone  and  Telegraph  Company 
And  Associated  Companies 


One  Policy 


One  System 


Universal  Service 


BATTERY  CHARGED  AT  HOME 

COLD  WEATHER  WON'T  BOTHER  YOUR  STARTER 
and  your  battery  will  last  years  longer  if  kept  fully  charged  with  the 
F-F  BATTERY  BOOSTER 

Tbe  new  size  6  Ampere  $15.00  F-F  Bantam  Battery  Booster  charges  a  6  Volt  battery  efficiently  from 
110  Volt  60  Cycle  A.  C.  current.  Attaches  to  any  lamp  socket  and  costs  no  more  for  current  than 
burning  a  lamp.  Battery  is  left  right  in  car  without  disconnecting  and 
charged  over  night  unattended.  New  5  Ampere  12  Volt  Bantam  at  $20.00. 

Send  check  for  express  shipment.  For  parcel  post  add  postage  and 
insurance  to  cover  shipping  weight  of  15  pounds.  Ask  for  bulletin  12 
describing  this  and  other  F-F  charging  apparatus  of  larger  capacities 
including  those  operating  on  farm  lighting  plants,  etc. 

Write  for  Bulletin  No.  12 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohl© 


1 


by  the  arrows.  Eclipse  shadows  produce 
similar  results.  Fig.  8  shows  the  magnetic 
storm  due  to  the  "sun-set"  effect.  It  thus 
appears  that  the  earth's  shadow  at  night  has 
the  same  effect  upon  the  earth's  magnetic 
field  that  a  cloud  shadow  has  during  the 
day.  Fig.  9  is  a  record  of  the  magnetic 
effect  of  a  flame  produced  close  to  the  ob- 
serving station  by  the  burning  of  25  or  30 
pounds  of  black  powder,  spread  uniformly 
over  a  platform  of  20  square  feet  area. 
There  is  in  this  case  no  explosive  effect. 
Fig.  10  records  the  Magnetic  effect  of  an 
explosion  of  21  sticks  of  dynamite  200  feet 
north  of  the  observing  station.  Fig.  11 
represents  the  magnetic  effect  of  disturb- 
ances set  up  by  sound  waves,  emitted  by  a 
fog-horn  several  thousand  feet  distant 
from  the  station. 

Professor  Nipher  states  that  his  re- 
searches have  establisht  beyond  any  ques- 
tion that  local  variations  in  the  earth's 
magnetic  field  are  determined  whol'y  by 
local  weather  conditions.  He  concludes 
that  the  great  majority  of  magnetic  dis- 
turbances may  be  traced  to  variations  in 
the  magnetic  permeability  of  the  atmos- 
phere, "arising  from  changing  conditions  in 
the  ionized  air. 

That  the  subject  of  Terrestrial  Magnet- 
ism is  of  paramount  practical  and  theoreti- 
cal interest  and  importance  is  evidenced  by 
the  large  number  of  magnetic  observatories 
maintained  by  the  leading  governments  of 
the  world,  and  by  the  immense  amount  of 
work  being  carried  on  in  the  conduction  of 
magnetic  surveys  on  land  and  sea.  Our 
own  Department  of  Commerce,  thru  the 
United  States  Coast  and  Geodetic  Survey, 
continually  publishes  a  large  amount  of 
material.   An  extensive  bibliography  of  the 
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Magnetic    Disturbance    Set    Up    by  Sound 
Waves  Emitted  by  a  Fog-horn  Several  Thou- 
sand Feet  Distant  from  the  Observing  Sta- 
tion. 

subject  may  be  found  in  an  international 
quarterly  journal  publisht  under  the  name 
"Terrestrial  Magnetism  and  Atmospheric 
Electricity,"  by  the  Department  of  Terres- 
trial Magnetism  of  the  Carnegie  Institution 
of  Washington,  D.  C. 


WHAT  ONE  RESEARCH  LABORA- 
TORY DID. 

In  the  research  laboratories  of  a  large 
American  electrical  manufacturing  con- 
cern are  many  scientists  working  toi  in- 
crease the  usefulness  of  electricity  to  in- 
dustry. 

In  one  of  these  laboratories  at  Schenec- 
tady are  nearly  70,000  square  feet  of  floor 
space,  with  each  room  piped  for  water,  gas, 
compressed  air,  vacuum,  high  and  low  pres- 
sure hydrogen,  oxygen  and  high  pressure 
steam,  and  adjoining  are  completely 
manned  and  equipt  machine  and  forge 
shops,  etc. 

In  this  laboratory  research  work  has 
been  done  on  paints,  oils  and  varnishes ; 
irons,  steels  and  alloys;  copper,  zinc, 
molybdenum  and  magnesium;  kenotrons 
and  pliotrons  for  radio  work ;  _X-ray  loca- 
tion of  holes  in  castings;  incandescent 
lamps  and  searchlights ;  insulation  and 
brush  compounds ;  turbine  blades  and  boiler 
feed  water ;  atomic  hydrogen ;  molecular 
layers  in  catalyzers ;  fuse  fillers ;  lithium, 
boron,  uranium  and  thorium ;  rubber  and 
platinum  substitutes,  sherardizing  and  cal- 
orizing,  condenser,  boiler  and  pyrometer 
tubes  and  powerful  X-ray  tubes. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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By  JOSEPH  H.  KRAUS 

(Continued  from  page  896) 


ordinary  blank  cartridge,  mounted  on  the 
base,  at  one  end.  A  steel  plunger,  which 
is  free  to  slide  between  two  bearings ;  has 
been  sharpened  at  one  end  (the  end  which 
sets  off  the  cartridge),  and  has  a  notch 
filed  in  the  other  end.  This  notch  is  filed 
in  the  rod  in  such  a  way  that  a  small,  flat 
piece  of  brass  (also  placed  in  a  bearing  of 
its  own)  will  hold  the  rod  back  until  it  is 
ready  to  be  discharged.  In  other  words 
it  acts  as  a  trigger.  Around  the  rod  is 
coiled  a  stiff  piece  of  steel  or  better  still,  a 
steel  spring.  A  flat  piece  of  metal  is  then 
adjusted  to  the  rod  to  hold  the  spring  in 
place ;  it  being  held  at  the  other  extremity 
by  the  bearing.  A  glance  at  the  accom- 
panying sketch  and  photos  will  fix  things 
clearly  in  your  mind. 

"To  the  trigger  is  attached  a  piece  of 
strong  silk.  This  is  led  out  thru  a  tiny 
hole  in  the  side  of  the  bowl  made  for  that 
purpose,  passing  thru  two  holes  in  the 
small  one-quarter  inch  legs.  It  is  then 
fastened  to  a  button  on  the  other  side  of 
the  bowl. 

"Before  commencing  the  trick,  a  blank 
cartridge  is  prepared  by  first  removing  the 
hard  cardboard  in  the  end  of  the  shell. 


Detail   of  the   "Fire-Bowl"   Trick,  Showing 
How  the  Flowers  Are  Concealed  in  a  False 
Compartment 

This  is  replaced  with  tissue  paper  after  the 
powder  has  been  loosened.  It  is  then  in- 
serted into  the  holder,  the  spring  pulled 
back,  and  the  trigger  set.  The  cotton  in 
the  bowl  is  now  saturated  with  alcohol  and 
sprinkled  with  ordinary  salt  (sodium  chlo- 
rid).  This  gives  a  pretty  yellowish  tint  to 
the  flames,  after  the  production  of  the  fire 
bowl.  The  bowl  is  now  placed  in  a  ver- 
tical position,  and  the  well  in  the  center 
filled  with  alcohol  so  that  there  will  be 
enough  alcohol  left  to  burn  for  quite  some 
time. 

"When  the  bowl  is  presented,  it  is  then 
only  necessary  to  pull  on  the  string  which 
releases  the  firing  pin ;  this  in  turn  explodes 
the  cartridge,  the  latter  not  going  off  with 
a  report — but  burning  like  a  slow  flashlight 
powder.  When  this  occurs,  the  cotton  im- 
pregnated with  alcohol  and  salt  is  set  on 
fire  and  burns  as  you  have  just  seen." 

"Yes,  but  how  about  the  flowers?"  I  in- 
tervened. 

"We  are  just  coming  to  that.  The  top 
as  you  will  note  is  made  up  seemingly  of 
one  piece  but  in  reality  two.  Inside  the 
false  top  are  arranged  large  quantities  of 
silk  flowers,  each  of  which  has  a  spring 
inside  of  it  so  as  to  insure  perfect  opening 
the  moment  they  are  released.  This  effect 
is  obtaind  by  placing  the  two  tops  on  the 


NAME 

POSITION 

SALARY 

AUTOMOBILE 
ENGINEER 

$1 25  WEEK 

REPAIR  MAN 

$50  WEEK 

lilt  > L  m 

CHAUFFEUR 

$30  WEEK 

w  r'  n't 

Put  Your  Name 
On  This  Pay-Roll 

Men  like  you  are  wanted  for  big-pay  positions  in  the  fascinating  field  of 
automobile  engineering. ,  We  have  made  it  easy  for  you  to  fit  yourself  for  one 
of  these  positions.  You  don't  have  to  go  to  school.  You  don't  have  to  serve 
an  apprenticeship.  Fifteen  automobile  engineers  and  specialists  have  compiled 
a  spare-time  reading  course  that  will  equip  you  to  be  an  automobile  expert 
without  taking  any  time  from  your  present  work. 


AUTO  BOOKS 

6  Volumes  Shipped  Free 

Now  ready  for  you — an  up-to-the-minute  six-volume 
library  on  Automobile  Engineering,  covering  the  con- 
struction, care  and  repair  of  pleasure  cars,  motor  trucks 
and  motorcycles.  Brimming  over  with  advanced  in- 
formation on  Lighting  Systems,  Garage  Design  and 
Equipment,  Welding  and  other  repair  methods.  Con- 
tains everything  that  a  mechanic  or  an  engineer  or  a 
motorcyclist  or  the  owner  or  prospective  owner  of  a 
motor  car  ought  to  know.  Written  in  simple  language 
that  anybody  can  understand.  Tastefully  bound  in 
American  Morocco,  flexible  covers,  gold  stamped,  2,650 
pages  and  2,100  illustrations,  tables  and  explanatory  dia- 
grams. A  library  that  cost  thousands  of  dollars,  to  com- 
pile but  that  comes  to  you  free  for  7  days'  examination. 

Only  7c  a  Day 


Partial  List  of 
Contents 

More    than    100  blue 
prints  of  wiring 
diagrams 
Explosion  Motors 
Welding 

Motor  Construction 
and  Repair 

Carburetors  and  Set- 
tings 

Valves,  Cooling 

Lubrication 

Fly-Wheels 

Clutch 

Transmission 
Final  Drive 
Steering  Frames 
Tires 

Vulcanizing 
Ignition 

Starting  and  Lighting 

Systems 
Shop  Kinks 
Commercial  Garage 
Design  and  Equipment 
Electrics 

Storage  Batteries 

Care  and  Repair 
Motorcycles 
Commercial  Trucks 
Glossary 


Not  a  cent  to  pay  in  advance.  First  you  see  the 
books  in  your  own  home  or  shop.  Just  mail 
coupon  and  pay  express  charges  when  books  arrive.  You  can  read  them  and  study  them 
for  seven  whole  days  before  you  decide  whether  you  want  to  keep  them  or  not.  If  you 
like  the  books  send  only  $2  in  seven  days  and  $2  a  month  until  the  special  introductory 
price  of  $19.80  has  been  paid.  (Regular  price  $30.00.)  Along  with  the  set  goes  a  year's 
consulting  membership  in  the  American  Technical  Society.  (Regular  price  $12.)  This 
great  bargain  offer  must  soon  be  withdrawn. 

Send  No  Money  Now 

Don't  take  our  word  for  it.  See  the  books  without  cost.  There  is  so  much  profit  in  this 
offer  for  you,  that  we  urge  you  to  waste  not  a  moment  in  sending  for  the  books. 

Put  the  coupon  in  the  mails  today. 
Send  no  money — only  the  coupon ! 

American  Technical  Society 
Dept.  A251,  Chicago,  III. 


Society,  Dept.  A251. 


American  Technical 
Chicago,  III. 

Please  send  rne  the  6 -volume  set.  Automobile 
Engineering,  for  7  days'  examination,  shipping 
charges  collect.  If  I  decide  to  buy,  I  will  send 
$2  within  7  days  and  the  balance  at  $2  a  month 
until  the  $19.80  has  been  paid.  Then  you  send 
me  a  receipt  showing  that  the  $30.00  set  of  books 
and  the  $12  Consulting  Membership  are  mine  and 
fully  paid  for.  If  I  think  I  can  Ret  along  with- 
out the  books  after  the  seven  days'  trial  I  will 
return  them  at  your  expense. 
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HIGH  SCHOOL 

COURSE  IN 
TWO  YEARS 


OVER  50,000  ambitious  men  and 
women  have  secured  better  posi- 
tions as  a  result  of  this  course. 
Noted  professors  have  specially  pre- 
pared the  lessons  for  home  study  —  and 
it  can  be  completed  within  two  years. 
It  is  complete  and  covers  all  require- 
ments for  entrance  to  college,  civil  serv- 
ice positions  and  the  leading  professions. 
You  can  master  every  lesson  without 
trouble.  Just  one  or  two  hours  a  day — 
your  spare  time — and  you  will  be  men- 
tally equipping  yourself  for  the  position 
you  want.  Without  a  High  School  train- 
ing you  are  badly  handicapped.  You 
can't  afford  to  overlook  this  essential 
and  fundamental  education — not  if  you 
wish  to  succeed. 

3  Satisfaction  Guaranteed 

So  that  you  may  see  for  yourself  how  thorough 
and  complete  our  training  is  —  whether  in  our 
High  School  or  any  of  our  practical  courses  — 
we  invite  you  to  take  TEN  LESSONS  before  you 
decide  whether  you  wish  to  continue.  After  the 
completion  of  ten  examinations  you  have  only 
to  tell  us  you  are  dissatisfied  with  your  course 
and  your  money  will  be  refunded  in  full.  You  run 
no  risk — so  check  and  mail  the  coupon  for  a  Free 
Bulletin.  We  employ  no  agents,  so  don't  hesitate, 

American  School  of  Correspondence 


Dept.  H-261      Chicago,  U.  S.  A. 


TRAINING-THE  KEY  TO  SUCCESS 


Explain  how  I  can  qualify  / 
for  the  position  checked.  r 

....High  School  Graduate   Lawyer 

....Electrical  Engineer   Business  Manager 

....Electric  Light  and  Power   Certified  Pub.  Acc'nt 

Superintendent 
...Hydroelectric  Engineer 
....Telephone  Engineer 
....Telegraph  Engineer 
....Wireless  Operator 
....Architect 
....Building  Contractor 
....Civil  Engineer 
....Structural  Engineer 
...Mechanical  Engineer 
....Shop  Superintendent 
....Steam  Engineer 


..Accountant  and  Auditor 
..Bookkeeper 
..Stenographer 
..Fire  Insurance  Expert 
..Sanitary  Engineer 
..Master  Plumber 
..Heating  and  Ventilating 

Engineer 
..Automobile  Engineer 
..Automobile  Repairman 
..Airplane  Mechanic 
..Gen'l  Education  Courses 


..Draftsman  and  Designer   Common  School  Branches 


Name.. 


Vldr 


THROW   YOUR  VOICE 

Under  the  table,  into  a 
frunk,  down  Cellar  or 
anywhere.  Our  lessons 
in  VENTRILOQUISM 
teaches  you.   With  our 

YENTRILO 

(fits  in  the  mouth  and 
cannot  be  seen)  you 
imitate  Birds,  Ani- 
mals, etc.  without 
moving  your  lips. 
This  outfit  and  book  of 
JOKES  by  mail  for  10c. 

ARDEE  CO., 
Dept.  25,    Stamford,  Ct. 


UMAKEM 

Airplane  Workchest,  containing  aircraft  work  table  with 
mitre  cutting  board  and  lengf.  gauge,  steel  drill,  steel 
hammer,  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36  Bleriot  Model  flying  Monoplane.  Price  S10  00. 
Other  UmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE.  Inc. 
Wo.  2  UmakeM  Building.  127  Fifth  Avenue,  New  York 
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bowl  together.  (They  being  held  so  by 
a  hook-liketfiSSaiF  which  'pa^sTs-JthTti -the- 
bottom  plate  in  a  slot  made  for  it,  and 
held  there  by  giving  it  a  slight  turn.)  On 
removing  it  again  only  one  top  is  taken 
away,  thus  giving  rise  to  the  rush  of 
flowers. 

"Here  are  a  few  photographs  which  will 
help  make  it  clear,  you  may  take  them  if 
it  will  help  any.'' 

Thus  concluded  the  magician's  discourse 
on  his  Fire-Bowl  mystery. 

AN  INTERESTING  CARD  TRICK. 

The  Universal  Pack:  A  pack  of  cards 
similar  to  that  made  by  any  leading  magic 
supply  house,  which  is  universal  in  its  use 
and  the  fake  not  easily  detected,  is  made 
very  simply.  Take  a  deck  of  cards  (a 
straight  deck),  which  has  a  plain  back,  in 
other  words,  a  back  which  lacks  a  margin. 
These  are  clamped  rigidly  between  two 
blocks  of  wood,  the  latter  having  been 
shaved  down  so  as  to  be  quite  smooth  and 
the  cards  and  wood  all  flushed  together  at 
one  edge.  A  file  is  now  past  over  the 
edge  shaving  in  this  way  the  cards  and 
wood  at  the  same  time,  thus  preventing  any 
marring  or  turned  edges.  Some  very  fine 
sand  paper  is  now  applied  to  the  edge,  fin- 
ishing the  job  smoothly.  The  cards  may 
project  at  one  end  and  be  filed  off. 

It  will  be  noted  that  all  the  cards  are 
narrower  at  one  end  than  at  the  other,  but 
only  slightly  so,  thus  making  detection  al- 
most impossible.  The  cards  are  then  shuf- 
fled and  presented  to  the  victim,  who  draws 
one,  looks  at  it  and  replaces  it  in  the  pack, 
whence  they  are  shuffled  again.  During 
the  operation,  however,  the  performer  re- 
verses the  deck  in  his  hand  and  when  the 
card  is  replaced,  it  is  only  necessary  to 
pass  the  fingers  along  the  edges  of  the 
cards,  when  one  card,  the  card  chosen  will 
be  withdrawn,  due  to  the  fact  that  it  is 
wider  than  the  rest  of  the  deck,  it  having 
been  replaced  in  the  reversed  position.  It 
is  then  brought  to  the  top  and  may  be  pre- 
sented in  any  way  thought  desirable. 

Likewise,  all  four  aces  may  be  inserted 
into  the  pack,  reversed  of  course,  and  com- 
pletely shuffled,  and  with  one  cut  may  be 
brought  to  the  top  and  dealt  off.  The  pack 
can  also  be  divided  into  red  cards  and 
black  cards,  with  one  cut  in  this  case;  all 
the  red  cards  should  be  reversed  before 
commencing  the  trick.  After  shuffling 
thoroly  the  performer  runs  his  fingers 
along  the  edge  of  the  cards  several  times 
to  insure  perfect  separation,  and  then  with 
one  cut  he  is  able  to  divide  the  "reds" 
from  the  "blacks". 

Countless  other  stunts  may  be  performed 
in  a  similar  manner,  taking  advantage  of 
this  prepared  deck. 

(The  next  paper  will  appear  in  an  early 
issue. ) 
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SICKNESS  OF  THE  ADRIATIC. 

"Sickness  of  the  Adriatic"  is  the  name 
given  to  the  phenomenon  of  luminosity 
frequently  observed  in  the  Adriatic  Sea. 
At  times  its  waters  become  phosphorescent 
and  give  beautiful  reflections. 

The  seas  around  China  and  the  Indian 
Ocean  offer  fascinating  spectacles  of  the 
same  character. 

This  liquid  phosphorescence  is  truly  bio- 
luminescence.  It  is  caused  by  a  tiny  pro- 
tozoa, a  species  of  fire-fly  of  the  sea.  These 
animalcules  occasionally  occur  in  such 
large  mucous  masses  as  to  interfere  with 
the  efficiency  of  fishermen  by  clinging  to 
their  nets. 

But  this  luminescence  is  not  due  to  any 
organic  decomposition  or  exhalations  of 
phosphorescent  gases  (the  vapor  of  phos- 
phorous trioxide  is  phosphorescent).  It  is 
a  sort  of  phosphorescence  of  the  protozoa. 

Contributed  by  JOHN  MARCHETTI. 


^eeUintShe^  Peach? 

— that's  what  your  gang' 11 
say  if  you  win  the  prize. 

We'll  tell  the  names  of  winners 
in  February.  The  names  and  ad- 
dresses of  fellows  who  won  prizes 
for  giving  the  best  uses  for  the 

AND  THE 

Maybe  your  name  will  be  there. 
Better  watch.  Thousands  of  fellows 
entered  the  contest  and  the  judges 
had  a  hard  time  picking  the  win- 
ners. They  promised  to  let  us  know 
in  time  to  tell  you  in  February. 

More  Prizes  Coming 

Now,  if  you  or  any  of  your  gang 
did  not  win  you  have  another  chance 
coming.  We're  going  to  have  a 
.series  of  contests  this  year  — just 
the  kind  of  contests  you  fellows 
will  like. 

And  say  —  the  prizes  you  can  win  will  make  the  other 
fellows  say  —  "Ain't  She  a  Peach?"  Keep  your  eyes  open 
for  these  new  contests.  Send  for  our  Monthly  Magazine. 
You  will  like  it.  It  is  full  of  contest  news— how  to  get  in 
on  Auto-Wheel  contests,  with  suggestions  to  help  you  win. 
Just  give  the  names  of  three  coaster  dealers  in  your  town 
and  state  which  one  handles  the  Auto- Wheel.  Then  we'll 
send  the  Magazine  and  a  FREE  FELT  PENNANT.  Also 
the  story  about  organizing  an  Auto- Wheel  Club  — with 
FREE  CAPS  for  all  members. 

Buffalo  Sled  Co.,    163  Schenck  Street. 

In  Canada:  Preston,  Ont-  N.  Tonawanda,  N.  Y. 


GLIDE  "O"  PLANE 


Learn  the 
principles  of 


\'J  Aviation  by 
flying  our 
famous  glide 
O  plane.  Not 
toy,  but  a  scientifically  con- 
structed gliding  model,  which  may 
be  thrown  by  hand  on  the  field 
or  launched  from  the  top  of  the 
///  hill.  Will  circle,  loop  and  glide 
gracefully  with  a  light  throw. 
Constructed  of  best  materials, 
^finished  in  Bright  colors  with  the  insignia 
of  the  U.  S.  Army  on  the  Main  Plane. 
Very  durable  and  easy  to  fly.  All  wood,  ad- 
justable. Price  55c  Postpaid  in  U.  S.  Send  for 
catalogue  H3. 

HEC  Aeroplane  Co.,      345  E.  49th  St.,      New  York  City 


Send  for  This  Book 
of  Model  Aeroplanes 

Tells  how  you  can  build  and  fly  accurate,  re- 
duceil-scale   Models   of    real    Aeroplanes;  DH 
HAVILAND  Battle  Plane,  NU-4  and  others  You 
can  build  one  easily.    Send  10c  in  stamps  NOW 
and  get  this  48-page  book.  Plans 
for  Model  Aeroplanes — NC-4,  50c:  / 
DE    HAVILAND    Battle  Plane, 
Curtiss  Military   Tractor,  Bleriot 
Monoplane,   Nieuport  Monoplane, 
Taube    Monoplane.     35o  each; 
Cecil  Peoli  Champion  Racer,  25c. 
SEND  FOR  PLANS  OR  BOOK  TODAY 

IDEAL  AIRPLANE  & 
SUPPLY  COMPANY 

Mahi/i-f  Model  Aeroplanes  Since  1911 

159-161  Woo.ter  St.,  Cor.  W. 
Houston  St.,  New  York 


Fun,  Magic  and  Mystery  ! 

56  Feats  in  Magic,  250  New  Jokes,  21  Puzzles,  1 
Fortune  Telling  Tablet,  52  Money-Making  Secrets, 
15  Card  Tricks,  71  Toasts,  58  Verses  in  Comic 
Poetry,  10  Funny  Readings,  41  Epitaphs,  and  11 
Parlor  Pastimes.  You  get  all  the  above-mentioned 
and  our  big  illustrated  Catalog  of  125  Magic  Tricks 
for  only  10  cents.    Write  today. 

MYSTIC  MFG.  CO., 
909  Springwells  Ave.,  Detroit,  Mich. 
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THE  GAS  MOTOR,  by  Max  Kushlan, 
B.S.  366  pages,  86  illustrations,  cloth 
bound,  size  x  5J/2  inches.  Publisht 
by  the  Branch  Publishing  Co.,  Chicago. 

The  fundamentals  of  the  gas  motor,  rather  than 
mere  structural  details,  are  covered  lucidly  in  this 
excellent  book,  which  should  find  favor  among  all 
interested  in  automobiles,  motor  boats,  and  wher- 
ever the  gas  engine  may  be  applied. 

The  author  evidently  has  thoroughly  surveyed 
his  field,  and  selected  for  explanation  the  matters 
which  in  his  opinion  were  or  the  greatest  impor- 
tance in  placing  the  subject  fully  and  clearly  before 
the  student  as  well  as  the  expert. 

Among  the  many  virtues  possest  by  the  book  are 
the  questions  placed  at  the  end  of  each  chapter,  re- 
viewing the  subject  matter  immediately  preceding 
it.    This  should  prove  a  welcome  feature. 

As  a  practical  handbook  the  volume  has  few 
peers.  Detailed  instructions  for  the  cure  of  ills 
common  to  gas  engines  are  given,  as  well  as  an 
appendix  of  useful  constants  and  formulas. 


THE  MODERN  MOTOR  CAR,  by  Harold 
P.  Manly,  536  pages,  225  illustrations, 
flexible  leatherette  bound.  Publisht  by 
Laird  &  Lee,  Chicago.  Size  5  x  7}4 
inches. 

"The  Modern  Motor  Car"  is  announced  by  the 
publishers  as  a  book  of  simplified  upkeep,  giving 
the  construction,  care  and  adjustment  of  motor 
car  units,  together  with  shop  and  roadside  methods 
of  trouble  location  and  repair.  There  are  sections 
on  how  to  buy,  make  and  use  materials  and  sup- 
plies. Among  other  things,  descriptions  are  given 
of  the  operation  and  repair  of  electric  engine 
starters,  lighting  systems,  magnetos  and  ignition 
parts,  electric  brakes,  gear  shifts,  etc.  Add  to  the 
above  imposing  list  of  attributes  the  fact  that  the 
book  is  intended  for  repairmen,  owners,  drivers, 
salesmen  and  students,  and  it  will  be  evident  that 
the  field  has  had  quite  a  complete  consideration. 

Not  least  interesting  in  the  book  is  the  section 
on  electricity,  which  explains  in  simple  manner 
the  essential  principles  of  the  subject.  As  Mr. 
Manly  says,  "Without  electricity,  the  modern  gaso- 
line automobile  would  be  an  impossibility.  Elec- 
tricity is  used  to  fire  the  gas  in  the  cylinders,  to 
start  the  engine,  to  light  the  lamps,  and,  in  some 
cars,  to  shift  the  gears,  operate  the  horn,  furnish 
foot  and  hand  warmers,  cigar  lighters  and  all 
manner  of  necessities  and  conveniences." 

This  section  covers  130  pages  and  would  alone 
make  the  book  a  worth-while  addition  to  anyone's 
technical  book-shelf. 


LIVING  ON  $800  A  YEAR.  Paper 
cover,  size  5^>x7j4  inches,  16  pages. 
Publisht  by  the  author,  Leon  Miller, 
Philadelphia,  Pa.,  with  an  attractive 
cover  showing  his  home. 

The  title  of  this  book  brings  fond  memories  of 
a  current  cartoon  running  in  the  daily  papers  un- 
der the  heading  of  "How  Do  They  Do  It?" 
Which  is  what  we  are  wont  to  ask  after  reading 
over  the  author's  interesting  answer  to  the  high 
cost  of  living.  With  the  certainty  of  conviction, 
he  has  outlined  the  program  of  events  for  the 
entire  52  weeks  of  the  year — food,  clothes,  house 
expenses,  rent,  the  doctor,  the  butcher,  the  baker 
and  candle-stick  maker. 

Do  they  have  pleasure?  You  bet  they  do,  and, 
by  the  way,  we  refer  to  the  both  halves  of  this 
marriage  partnership;  which  is  the  "better-half" 
we  don't  profess  to  know.  Probably  they  are  still 
trying  to  settle  that  eternal  problem.  Let  us  not 
get  too  far  away  from  the  subject  of  the  book, 
however.  Among  the  principal  schedules  worked 
out  by  the  author  and  his  spouse  is  the  "menu." 
We  must  eat,  you  know!  Even  if  we  live  out-of- 
doors  like  the  Indians.  Here  we  find  a  weekly 
time-table,  figured  down  to  the  fraction  of  an 
ounce  as  to  what  we  shall  have  to-day,  to-night, 
etc.,  etc.  Looks  good,  but,  we  note  that  the  "left- 
overs" of  the  noon  meal  of  Sunday  are  disguised 
and  used  for  the  evening  meal  on  Monday,  and 
so  on  and  so  on,  which  gives  rise  to  a  pertinent 
question  in  our  minds  as  to  how  we  originally 
started,  or  whether  the  steak  used  is  elastic  and 
can  be  stretched  to  last  indefinitely!  From  past 
experience  we  know  that  our  better  halves  have 
often  served  us  a  "variety"  that  frequently  needed 
the  help  of  a  stone-crusher,  but  then  she's  a 
young,  sweet  person,  and  thru  our  love  for  her 
we'll  get  a  regular  meal  some  day,  provided  the 
"book"  and  "our  stomachs"  hold  out  that  long! 

Horrors  upon  horrors!  We  overlooked  the  fact 
that  the  "Old  Man"  will  give  this  the  "once  over," 
and  if  he  spies  that  800  bucks,  per  annum  fairy- 
tale, good-bye  to  our  100  per  and  the  struggles  of 
the  Review   Editor  will  cease  miserably.  Maybe 


machinist  says 

"Sure  I'm  using  them,  the 
same  as  most  of  the  men  in 

the  shop  are  doing.  Some  of  the 
Starrett  Tools  in  my  kit,  I  bought 
when  I  was  an  apprentice. 

"Y'see,  it's  like  this.  We  got  the 
habit  when  we  were  kids.  We  saw  the 
older  men,  the  ones  that  were  doing 
the  finer  work,  preferred  Starrett  Tools 
because  they  knew  they  were  accurate, 
and  we  copied  after  'em — just  like  our 
kids  are  doing  today. 

"How's  that?  No,  I  wouldn't  go  so  far  as 
to  say  that  Starrett  Tools  by  themselves  will 
make  a  good  machinist,  but  I'll  say  this  — 
Starrett  Tools  will  make  it  a  lot  easier  for 
any  machinist  to  do  good  work. 

"Yes,  I've  got  one  of  their  'Starrett  Data 
Books  for  Machinists,  and  believe  me,  it 
saves  a  lot  of  time  and  mistakes.  If  I  want 
to  know  a  decimal  equivalent,  a  taper  dimen- 
sion, the  speed  of  a  milling  cutter,  or  something 
about  materials,  I  don't  have  to  guess  or  ask 
—  I  just  look  in  the  book  and  find  out.  It 
set  me  back  seventy-five  cents  at  the  hard- 
ware store,  but  it  saved  me  a  blame  sight 
more  than  that  in  the  first  week." 

The  L.  S.  Starrett  Company 

THE  WORLD'S  GREATEST  TOOLMAKERS 

Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS 


The  utility  and  convenience  of  Star- 
rett Tools  are  second  only  to  their 
accuracy.  Catalog  No.  21  "LE" 
sent  free  on  request. 
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YOU  can  BUILD  this 
PHONOGRAPH  easily! 

TREMENDOUS  SAVING  IN  COST 


You  -don't  need  to  be  a  cabinet  maker.  We 
have  m'adelit  an  easy  and  a  pleasant  job%ith, 

Our  Simplified  Plans 


TBS.  MAKAF0NE 


"Build  it 
YouimIT' 


We  furnish  blue  prints,  dia- 
grams, ready-built  horn,  cabinet 
pieces,  motor,  and  all  metal 
parts  complete.  You  do  the  assembling.  6  models  to  choose  from.  A  few 
hours'  work,  and  you  will  have  as  fine  a  type  of  phonograph  as  any  produced, 
and  at  a  price  away  below  what  you  would  pay  in  a  store. 

Keep  the  Savings  in  Your  Pocket 

Machines  play  all  records,  will  have  a  wonderful  tonal  quality,  excelled  by  none. 
No  need  now  for  any  family  to  be  without  a  phonograph  because  of  the  cost.  THE 
MAKAFONE  solves  the  problem.  BUILD  IT  YOURSELF  AT  LESS  THAN 
ONE-FOURTH  REGULAR  COST,  but  equal  to  the  high  priced  cabinet  machines. 
Free  Records  with  each  outfit.  SEND  TODAY  FOR  FREE  CATALOG  and  full 
particulars  of  our  wonderful  offer.  Many  a  manufacturer  got  his  start  in  this 
way.    Why  not  yovf  Build  machines  and  sell  to  your  friends.   Ask  us  about  this. 

AGENTS  ATTENTION 

You  can  make  and  sell  this  machine 
from  our  plans  at  a  profit  of  $50  to 
$75  each.  Others  are  selling  two  and 
three  a  week.  Here  is  your  opportunity 
to  make  big  money  and  become  inde- 
pendent. Pleasant  and  profitable  work. 
START  TODAY. 

MODERN  PHONOGRAPH  SUPPLY  CO. 
143  Springer  BIdg.313.So.  Clinton  St.,Chicago,UL 


i WRITE  TODAY! 

■  MODERN  PHONOGRAPH  SUPPLY  CO. 
5  143  Springtr  Bids.,  313  So.  CEnloo  St,  Chicago.  Ill 

■  Gentlemen:   Please  Bend  me  full  particulars  of  your. 
Gdakafooe  proposition,  without  obligation  to  me. 

J,  Same  

m.  Street  Address. .;....*  ..■»  

■  City  of  Town  .«  ........... 
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A  Fascinating  Toy— and  More! 

The  Kidphone  is  a  complete,  serviceable,  superior  tele- 
phone, ready  for  immediate  use — for  fun  or  serious  pur- 
pose, indoors  or  outdoors.  Included  in  the  set  are  two 
transmitters,  two  receivers,  battery,  and  telephone  wire, 
as  well  as  full  instructions. 

Boys  and  girls — and  grown  ups,  too — will  marvel  at  the 
clear  tones,  and  faithful  voice  reproduction  of  the  Kid- 
phone,  yet  the  receiver  weighs  but  Ya  ounce.  The  idea 
of  operation  is  new  to  America. 

LET  THE  KIDPHONE  ENTERTAIN  YOU  THIS  WINTER 

Price  $10,  at  your  electrical  dealer,  department  store  or  from  us  direct 

Department  C 

AMERICAN   THERMOPHONE  COMPANY 

114-116    Bedford    Street  Boston,  Mass. 


Motors,  Electrical  Toys  and 
Specialties  Are  Best 

Knapp  Goods  have  stood  the  test  for  29  years.    No  detail  ln^ 
construction  has  been  spared  to  make  them  the  best  that  money  * 
can  buy.    The  complete  Knapp  line  includes  Toy  and  Power 
Motors,  Gen- 

KNAPP""LEADER" 


erators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
It  h  e  o  s  t  a  t  s, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils, — in  fact,  tne  number 
of  experiments  it  can  be  used  for  is  unlimited.  Buns  on 
4  to  6  Volts  or  can  be  connected  to  run  on  110  Volts 
tbrougb  a  transformer. 

Price,  Complete,  $8.80 


An  efficient  and  reliable  motor  that  greatly  re- 
sembles the  big  motors  of  real  power  plants. 
Drives  from  either  pulley.  Two  speeds  and  reverse. 
A  motor  that  you  will  be  proud  Co  own  and  one 
that  will  give  you  unUmited  service. 


Price,  Complete,  $4.40 


Order  to-day.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 
FREE  on  request. 

KNAPP  ELECTRIC  &  NOVELTY  CO.,  523  West  51st  Street,  New  York  City 


Model  Airplsumes 


Send5<t  for  catalog  qjgjfepipfe^as^^^d^no  eked- down  scale 
models  of  new  machines,  partiTtiwa^s.ond  supplies. 

Wadtirugf  ff&lveir  Mfjg»  Cat.   CO  Broadlweiy,  IBS r oolklygn, 


READ  THE  CLASSIFIED  ADVERTISEMENTS 
ON  PAGES  963-964  and  966 


you  would  like  to  try  out  Mr.  Miller's  schedule — 
he  and  his  wife  have  lived  the  life,  you  know — 
but  remember  the  male  gets  (2)  suits  a  year,  the 
female  gets  a  few  odds  and  ends  every  year, 
whether  she  needs  them  or  not;  the  coal?  oh!  a 
little;  movies?  yes;  candy????  smokes? — That's 
inhuman  and  uncivilized!  As  for  us — but  seri- 
ously speaking,  it  can  be  done  on  $800  a  year. 
But  it  requires  an  iron  will,  or  rather  two  of  them. 


SPLENDORS  OF  THE  SKY,  by  Isabel 
Martin  Lewis,  A.M.  Cloth  bound,  343 
pages,  20  illustrations,  size  5x7  inches. 
Duffield    and    Company,    New  York. 

One  feels  satisfied  and  inspired  after  rising  from 
a  few  hours  spent  with  what  is  one  of  the  most 
refreshing  books  issued  'during  the  last  few 
years.  Isabel  M.  Lewis,  the  author  of  that 
splendid  book — "The  Splendors  of  the  Sky" — 
needs  no  introduction  to  readers  of  the  Electrical 
Experimenter,  who  have  enjoyed  her  monthly 
astronomical  articles. 

"Splendors  of  the  Sky"  is  an  ideal  book  for 
the  seeker  of  astronomical  information  who  does 
not  wish  to  be  encumbered  with  a  treatise  on 
advanced  mathematics  which  is  generally  added 
to  astronomical  texts,  as  the  unrelished  seasoning 
to  a  tasty  subject. 

Simplicity  and  clarity  of  exposition  seems  to 
be  Mrs.  Lewis'  aim  thruout.  Discoveries  of  the 
last  few  years  are  explained  in  such  a  manner 
as  to  make  them  palatable  to  every  reader;  there 
is  a  chapter  on  '  Solar  Explosions,"  sudden,  but 
rather  infrequent,  appearances  at  the  surface  of 
the  sun  of  hydrogen  "bombs." 

"These  'bombs',  '  says  Mrs.  Lewis,  "are  ap- 
parently violent  explosions  of  highly  heated  hy- 
drogen gas  in  regions  of  great  solar  activity. 
At  times,  according  to  Dr.  Ellerman,  of  the 
Mount  Wilson  Observatory,  who  discovered  them, 
they  will  follow  one  another  like  balls  of  a 
Roman  candle  at  intervals  of  ten  or  twenty  min- 
utes. These  "bombs"  generally  appear  at  the 
edge  or  at  one  side  of  active  sun  spot  groups 
that  are  developing  and  are  composed  of  many 
members.  Repeated  explosions  often  occur  al- 
most exactly  in  the  same  place." 

Another  interesting  recent  discovery  discust  is 
the  existence  of  a  tiny  body  two  or  three  hun- 
dred per  cent  hotter  than  the  sun,  yet  with  a 
diameter  only  one-hundredth  as  great.  Only  two 
or  three  hundred  per  cent  hotter,  in  sooth! 

Besides  these  new  things,  much  care  is  given 
to  the  regular  astronomical  topics.  Each  planet 
has  a  chapter  to  itself  and  the  other  bodies  of 
this  vast  universe  are  also  given  justice. 

But  what  is  particularly  attractive  about  the 
book  is  its  arrangement.  The  chapters  are  not 
lengthy,  and  they  are  crowded  full  of  facts  more 
interesting  than  the  most  rampant  fiction.  A 
chapter  every  few  nights  will  give  anyone  a  prac- 
tical knowledge  of  astronomy  as  it  is  today,  and 
a  great  deal  of  pleasure  besides. 


Vertical  lLag>lht]h@tuis@ 

(Continued  from  page  867) 


the  atmosphere  is  clear  enough  so  that  a 
fairly  bright  light  is  discernible  for  sixty 
miles  or  over.  In  surveying  in  the  moun- 
tain regions  of  this  country,  the  Geologi- 
cal Survey  have  signaled  positions  to  each 
other  over  distances  of  about  a  hundred 
miles  with  a  small  electric  light  operated 
from  eight  dry  cells. 

OLD  LIGHTHOUSE  HAS  RANGE  OF  ONLY  25 
MILES. 

"The  greatest  range  of  any  lighthouse  in 
the  world  is  only  about  25  miles !  The 
reason  for  this  is  very  evident ;  the  ocean 
is  a  curved  surface.  This  curvature  ap- 
pears to  have  a  remarkably  short  radius 
when  one  observes  how  quickly  lighthouses 
disappear  over  the  horizon  viewed  from 
the  deck  of  a  departing  ship.  The  limita- 
tion is,  therefore,  geographical ;  it  is  the 
curvature  of  the  earth  which  defines  the 
range  of  a  lighthouse.  The  only  method 
of  increasing  the  range  is  to  locate  the 
light  as  high  above  sea  level  as  pos- 
sible. The  highest  light  in  the  United 
States  is  that  at  Cape  Mendocino,  Cali- 
fornia. This  is  four  hundred  and  twenty- 
two  feet  above  sea  level,  and  has  a  range 
of  about  twenty-five  miles.  The  Navesink 
Light  is  two  hundred  and  forty-six  feet 
high  and  has  a  range  of  about  eighteen 
miles.  In  figuring  the  distance  of  the  hori- 
zon from  various  heights  above  sea  level, 
there  is  a  simple  formula  which  every  sea- 
faring man  knows.    The  square  root  of 
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the  elevation  above  sea  level  in  feet  is  ap- 
proximately the  distance  of  the  horizon  in 
miles. 

"With  the  increasing  speed  of  modern 
vessels,  there  is  a  demand  for  lighthouses 
of  greater  range.  It  is  somewhat  surpris- 
ing to  realize  that  the  old  Pharos  of  Alex- 
andria had  a  range  probably  just  as  great 
as  our  best  lighthouse  of  today.  All  of 
the  remarkable  improvements  have  been  re- 
finements only.  The  fundamental  requisite 
of  lighthouses,  that  is,  range,  has  remained 
the  same  thru  the  past  two  thousand  years! 

THE  VERTICAL  SEARCHLIGHT  FOR  LIGHT- 
HOUSES. 

"During  the  war  there  was  developed  a 
completely  new  branch  of  illuminating  en- 
gineering ;  this  is  the  anti-aircraft  search- 
light service.  This  service  gave  us  a  great 
deal  of  new  data  and  experience  in  pro- 
jecting powerful  lights  upward  into  the 
sky.  During  the  latter  part  of  the  war  and 
since  the  war,  searchlights  have  played  the 
part  of  lighthouses  for  aviation  and  have 
been  found  to  be  serviceable  over  ranges 
which  are  unheard  of  in  marine  lighthouse 
practise.  Aviators  have  picked  up  the  beam 
from  a  single  searchlight  at  distances  of 
over  a  hundred  miles  and  have  been  guided 
by  it  from  this  distance  up  to  the  search- 
light beacon. 

"The  trans-Atlantic  flight  has  now  been 
accomplished  by  both  airplane  and  diri- 
gible. It  is  only  a  matter  of  a  few  years 
before  ocean  flights  will  become  regular 
enough  to  demand  beacons.  It  will  be  re- 
membered that  the  NC-4  made  its  flight 
with  the  aid  of  the  searchlights  from  the 
destroyers  along  the  line  of  flight. 

WHAT  MAKES  THE  SKY  BLUE? 

"A  powerful  light  projected  vertically  in 
the  form  of  a  narrow  beam  will  illuminate 
the  column  of  air  thru  which  it  passes, 
making  this  visible  as  tho  it  were  a  pillar 
of  light.  This  visible  beam  is  caused  by 
the  scattering  of  the  light  rays  by  the  myr- 
iads of  dust  particles  which  fill  the  air.  It 
is  astonishing  to  learn  that  the  average 
atmosphere,  on  clear  days,  contains  about 
twenty  thousand  dust  particles  per  cubic 
centimeter,  whereas  the  air  around  New 
York  City  averages  as  high  as  200,000  dust 
particles  per  cubic  centimeter !  Most  of 
these  particles  are  too  minute  to  be  visible, 
even  under  a  powerful  microscope,  but  they 
have,  however,  the  property  of  scattering 
light.  It  is  this  same  phenomenon  which 
gives  us  our  blue  sky.  The  sun's  rays,  in 
passing  thru  the  hundred  miles  of  our  at- 
mosphere, are  scattered  in  all  directions  by 
these  particles  and  we  thus  receive  light 
from  all  parts  of  the  sky. 

"This  sky  light,  however,  is  noticeably 
blue  in  color,  whereas  the  sunlight  is  a 
yellowish  white.  The  blueness  of  the  sky 
is  caused  by  the  fact  that  these  minute  par- 
ticles in  the  atmosphere  scatter  a  larger 
percentage  of  the  short  blue  and  violet  rays 
than  they  do  of  the  longer  red  and  yellow 
rays. 

WHY  THE  VERTICAL  BEACON? 

"The  new  Sperry  high  intensity  electric 
arc  is  ideally  suited  for  such  vertical  bea- 
cons. The  requisites  of  a  small  slender 
beam  of  maximum  intensity,  having  a 
bluish  hue,  are  all  met  by  the  concentrated 
beam  cast  by  this  arc.  Every  one  who  has 
seen  these  bluish  beams  playing  in  the  sky 
at  night  can  appreciate  the  value  that  this 
projector  will  have  as  a  beacon.  The  blue 
color  of  the  high  intensity  arc  has  a  double 
advantage  for  this  service.  First,  a  greater 
percentage  of  the  rays  are  scattered  by  the 
dust  particles  in  this  bluish  beam  than  is 
possible  with  any  other  source  of  light. 
This  causes  the  beam  to  be  distinctly  vis- 
ible. The  other  advantage  is  that  the 
human  eye  is  more  sensitive  to  the  blue 
light  than  to  any  other  color  when  the  in- 
tensities are  very  low.  Hence,  at  great 
distances  from  the  beacon  a  faint  bluish 
color  may  be  distinguished  more  easily  than 
any  other  hue.    Therefore,  the  high  inten- 


The  Man  Who  Wauldnt 
Stay  Down 


He  was  putting  in  long  hours  at  monotonous  unskilled  work.  His  small 
pay  scarcely  lasted  from  one  week  to  the  next.  Pleasures  were  few  and  far 
between  and  he  couldn't  save  a  cent. 

He  was  down — but  he  wouldn  't  stay  there !  He  saw  other  men  promoted, 
and  he  made  up  his  mind  that  what  they  could  do  he  could  do.  Then  he 
found  the  reason  they  were  promoted  was  because  they  had  special  training 
— an  expert  knowledge  of  some  one  line.  So  he  made  up  his  mind  that  he 
would  get  that  kind  of  training. 

He  marked  and  mailed  to  Scranton  a  coupon  like  the  one  below.  That 
was  his  first  step  upward.  It  brought  him  just  the  information  he  was  look- 
ing for.  He  found  he  could  get  the  training  he  needed  right  at  home  in  the 
hours  after  supper.  From  that  time  on  he  spent  part  of  his  spare  time  studying. 

The  first  reward  was  not  long  in  coming — an  increase  in  salary.  Then 
came  another.  Then  he  was  made  Foreman.  Now  he  is  Superintendent 
with  an  income  that  means  independence  and  all  the  comforts  and 
pleasures  that  make  life  worth  living. 

It  just  show*  what  a  man  with  ambition 
can  do.  And  this  man  is  only  one  out  of 
hundreds  of  thousands  who  have  climbed 
the  same  steps  to  success  with  the  help  of 
the  International  Correspondence  Schools. 


What  about  you? 

Are  you  satisfied  merely  to  hang  on 
where  you  are  or  would  you,  too,  like  to 
have  a  real  job  and  real  money?  It's  en- 
tirely up  to  you.  You  don't  have  to  stay 
down.  You  can  climb  to  the  position  you 
want  in  the  work  you  like  best.  Yes,  you 
can  1 "  The  I.  C.  S.  are  ready  and  anxious 
to  come  to  you,  wherever  you  are,  with 
the  very  help  you  need. 

Surely  when  you  have  an  opportunity 
that  means  so  much,  you  can't  afford  to 
let  another  priceless  hour  pass  without  at 
least  finding  out  about  it.  And  the  way 
to  do  that  is  easy — without  cost,  without 
obligating  yourself  in  any  way,  mark  and 
mail  this  coupon. 


r-     — ■  —  ->.««  OUT  Hue—  —  — —    — 
INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  6213,  SCRANTON,  PA. 

I  Explain,  without  obligating  me,  how  I  can  qualify  for 
I  the  position,  or  in  the  subject,  before  which  I  mark  X. 

□  chemical  engineer 

□  salesmanship 

□  advertising  man 

□  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BUSINESS  MANAGEMENT 

□  Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typist 
Q  Cert.  Pub.  Accountant 

□  Traffic  Management 

□  Commercial  Law 

□  GOOD  ENGLISH 

□  Common  Sehool  Subjects 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  STATIONARY  ENGINEER 

□  Textile  Overseer  or  Snpl. 

□  AGRIOCLTURE  •□  Span!. ft 

□  PoultrjRalsing  !□  Frencti 

U  Aotomobllej      |G  Italian 


I]  ELECTRICAL  ENGINEER 
D  Electrician 
-  □  Electric  Wiring 
I  □  Electric  Lighting 
I  G  Electric  Car  Running 

I J  Heavy  ElectricTraction 
□  Electrical  Draftsman 
□  Eleotrle  Machine  Designer 

ID  Telegraph  Expert 
□  Practical  Telephony 
□  MECHANICAL  ENGINEER 
I  □  Mechanical  Draftsman 
I  C  Toolmaker 
*  □  Ship  Draftsman 
I  □  Machine  Shop  Practice 
I  □  Gas  Engineer 

IQ  CIVIL  ENGINEER 
□  Surveying  and  Mapping 
□  MINE  FOREM'N  ORENG'R 
■   □  ARCHITECT 
I   □  Architectural  Draftsman 
.   □  PLUMBING  AND  HEATING 
I  □  Sheet  Metal  Worker 
I  □  Navigator 


Present 
Occupation. 


Street 
and  No.. 


T-25-19 


City. 


WHEN  YOU  GRADUATE  T7I    „.     •       1  P„„" 

From  the  College  of  Electrical  Engineering 

of  the  School  of  Engineering  of  Milwaukee  with  a  B.S.  Degree,  you  are 
thoroughly  and  practically  trained  for  immediate  positions  of  importance. 
Three  years  of  intensive  theoretical  and  practical  application  to  purely 
technical  electrical  studies,  will  give  yuu  a  foundation  upon  which  you 
can  build  a  successful  future. 

ADVANCED  METHODS  AND  SPECIAL  FACILITIES 
combine    to    produce    educated    electrical    men  —  a    credit    to  their 
profession. 

60  EXPERT  SPECIALISTS 

in  their  particular  lines  personally  guide  you  in  the  laboratory,  draft- 
ing room  and  lecture  room  work  of  this  school.  Meet  them  at 
"America's  Most  Practical  Electrical  Institute." 

WINTER  TERM  NOW  OPEN 
"Earn   While   You    Learn"    system.     Provision   for   securing  deficient 
High  School  credits. 

Clip    the    coupon    NOW    for    full  in- 
formation   and    latest   bulletins  FREE! 
SCHOOL     OF     ENGINEERING     OF  MILWAUKEE. 
151-373  Broadway.                                                   Milwaukee,  Wis. 
 CLIP  HERE  


School  of   Engineering  of  Milwaukee. 
151-373  Broadway,  Milwaukee,  Wis. 

Gentlemen: — I    am    interested    in  your 
course   with   B.S.    Degree.  Kindly 
bulletins. 

Name   

Address   


year  Electrical  Engineering 
send   full    information   and  latest 
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FAMOUS  BOOKS! 


EACH  ONE 

A  BIG 
SUCCESS! 


THE 
BOOKS 
YOU 
MUST 
HAVE 


Wireless  Course  in  20 
Lessons 

By  S.  Gernsback,  A.  Lescarboura  and 
H.  W.  Secor.  E.  E. 

A  course  that  tells  you  everything 
you  can  possibly  want  to  know  about 
"Wireless"  starting  off  in  lesson  No. 
1  by  explaining  the  Principles  of 
Electricity.  The  second  and  third 
lessons  are  devoted  to  magnetism, 
motors,  generators  and  wiring.  The 
mysteries  ot  "Wireless"  are  unfolded 
to  you  by  the  use  of  such  simple  lan- 
guage so  skillfully  used  that  of  ne- 
cessity you  must  understand  every  word. 
The  subject  is  not  treated  superficially, 
however,  for  there  is  a  whole  lesson  de- 
voted to  the  Theory  and  Mathematics  of 
this  epoch  marking  subject.  The  last 
lesson  (No.  20)  is  devoted  to  a  history 
of  Wireless. 

Size  ol   book   Is  7   X   IO'/4    In.  160 
pages.  350  Illustrations,  30  tables. 

Flexible  cloth  cover  per  copy  75c 

Stiff  cloth  cover  per  copy  $1.25 

Postpaid 


Experimental  Electricity 
Course  in  20  Lessons 

ByS.  Gernsback  and  H.  W.  Secor,  E.E. 

A  Course  of  the  theory  and  prac- 
tice of  Electricity  fur  the  Experi- 
menters. Undoubtedly  one  of  the 
most  complete  and  comprehensive 
treatises  of  this  special  subject  ever 
published.  Written  by  the  same 
authors  as  the  famous  "Wireless 
Course  in  20  Lessons." 
Every  phase  of  experimental  elec- 
tricity is  treated  comprehensively 
in  plain  English.  A  book  not  only 
for  the  beginner  but  for  every  ex- 
perimenter and  student  of  Electricity. 
New  Experiments  are  described  and 
explained  and  nearly  every  appli- 
cation of  Electricity  in  modern  life 
Is  given. 

The  book  contains  128  pages  and 

more   than   400  Illustrations. 
Flexible   cloth   cover. . .  per  copy  75c 

Stiff  cloth  cover  per  copy  $1.25 

Postpaid 


No.  1 .  How  to  Make  Wire- 
less Sending  Apparatus 

No.  2.  How  to  Make  Wire- 
less Receiving  Apparatus 
By  20  Radio  Experts 
Two  Remarkable  Books 

Book  No.  1  contains  100  pages, 
size  7  x  5  in.  and  88  illustrations. 
Book  No.  2  contains  100  pages, 
size  7  x  5  in.  and  90  illustrations. 
Both  paper  bound. 
These  two  books  have  been  written 
and  published  entirely  for  the  wire- 
less enthusiast  who  wants  to  make 
his  own  radio  apparata.  Only  strict- 
ly modern  radio  apparata  are  de- 
scribed and  the  illustrations  and 
descriptions  are  so  clear  and  simple 
that  no  trouble  will  be  experienced 
in  making  the  instruments. 
Book  No.  I — How  to  Make  Wireless 

Sending  Apparatus   25c 

Book  No.  2 — How  to  Make  Wireless 

Receiving  Apparatus   25c 

Postpaid 


DESIGN- CONSTRUCTION 

AUQION  AMPLIFYING  TRANSFORMERS 

RADIO  ANO   AUDIO  FREQUENCY  TYPt 


JUST  OFF 
THE  PRESS 

Design  and  Construction  of 
Audion    Amplifying  Transformers 

Radio  and  Audio  Frequency  Type 

This  latest  and  important  book  by  Mr.  Edward  T.  Jones, 
late  Associate  Editor  of  Radio  News,  will  be  of  great  in- 
terest to  all  radio  amateurs  thruout  the  land.  The  trans- 
formers shown  in  these  books  have  never  been  described  in 
print  before,  and  nave  usually  been  considered  a  manufac- 
turer's secret.  Anyone  who  has  several  vacuum  tubes  cannot 
afford  to  do  without  this  book  because  it  will  enable  him 
to  build  the  necessary  amplifying  transformers  very  readily. 
The  designs  are  very  simple  and  rugged,  and  anybody  can 
make  them  without  much  trouble  whatsoever. 

Mr.  Jones,  the  author,  is  a  practical  man  who  is  an  ex- 
perimenter himself  and  knows  whereof  he  speaks.  The  book 
is  printed  on  good  paper  and  has  an  attractive  cover  in  two 
colors.  Paper  bound.  Size  5  in.  x  7  in.  Contains  many 
illustrations,  diagrams  and  working  data  necessary  to  build 
the  transformers. 

PRICE,  Postpaid,  25c 
THE  EXPERIMENTER  PURL.  CO.,  Rook  Dept.,  233  Fulton  St.,  New  York 


sity  arc  has  the  advantage  at  each  end.  It 
produces  the  most  visible  beam  at  the  send- 
ing end  and  makes  the  most  easily  discern- 
ible beam  from  the  distant  receiving  end. 

"In  lighthouse  work  the  varying  condi- 
tions of  the  weather  are  all  important.  The 
light  that  is  visible  thru  the  greatest  variety 
of  atmospheric  conditions  is  most  desir- 
able. We  have  clear  weather,  cloudy 
weather,  hazy  and  foggy  weather,  with 
which  to  deal. 

EFFECT  OF  CLEAR  WEATHER. 

"On  a  perfectly  clear,  cloudless  night  the 
vertical  beacon  is  somewhat  faint,  due  to 
the  decreased  number  of  dust  particles,  but 
it  reaches  to  great  heights  and  is  visible 
from  great  distances  because  of  the  clear- 
ness of  the  atmosphere  between  the  beam 
and  the  observer. 

"As  the  weather  becomes  a  little  more 
misty  or  hazy  a  remarkable  advantage  of 
this  system  is  evident.  The  increase  in 
particles  in  the  beam  increases  its  intensity 
and  makes  it  more  visible  almost  in  the 
same  proportion  that  the  haziness  decreases 
visibility.  The  pillar  of  light  is  automatic, 
the  lower  the  visibility  the  brighter  the 
pillar.  We  therefore  take  advantage  of 
the  very  thing  which  tends  to  decrease  the 
range  and  maintain  the  range  with  it. 

THE  VERTICAL  BEACON  IN  FOGGY 
WEATHER. 

"When  we  consider  fog,  the«problem  dif- 
fers. Fog  consists  of  small  «water  •drop- 
lets ovei  a  thousand  times  as  large  as  the 
ever-present  dust  particles.  When  'fog  is 
heavy  no  light  will  penetrate  it  to  any 
great  distance,  and  one  scheme  is  as  futile 
as  another.  But  a  sea  fog  is  not  always 
deep ;  many  of  the  fogs  are  low-lying 
blankets  of  mist,  and  it  is  not  unusual  to 
see  the  stars  above  on  nights  when  light- 
houses are  almost  useless.  Under  such 
conditions  the  vertical  beacon  has  the  ad- 
vantage of  being  visible  by  showing  its 
pillar  above  the  fog  where  the  navigators 
may  discern  it. 

"Lastly,  the  very  usual  condition  of 
cloudy  weather  is  perhaps  the  most  ad- 
vantageous condition  of  all  for  demon- 
strating the  efficacy  of  the  vertical  beam. 

"Night  clouds  vary  in  height  from  half 
a  mile  to  seven  miles.  The  vertical  beam 
produces  on  any  cloud  within  ten  miles 
above  it  a  patch  of  light  that  is  surprisingly 
brilliant  and  is  visible  from  great  distances. 
If  the  clouds  were  low-lying  and  not  more 
than  half  a  mile  in  height  the  brilliant 
patch  would  be  visible  approximately  fifty 
miles  away.  When  the  clouds  are  high 
and  dense,  one  hundred  miles'  range  of 
visibility  of  the  spot  has  been  obtained. 

EACH  VERTICAL  BEACON  HAS  OWN  SIGNAL. 

"The  problem  of  making  various  beacons 
distinctive  is  much  simpler  than  in  present 
lighthouse  practise,  since  any  combination 
of  dots  and  dashes  may  be  mechanically 
signaled  continually  by  means  of  a  light 
shutter. 

"The  use  of  a  shutter  is  impossible  in 
present  lighthouses,  since  only  one  portion 
of  the  azimuth  is  illuminated  at  one  time, 
therefore  the  optical  system  has  to  rotate 
and  the  flashes  are  produced  by  the  rota- 
tion of  the  beams  in  azimuth.  The  vertical 
beacon  is  visible  in  all  azimuths  at  all  times, 
a  very  great  advantage. 

"We  have  spoken  mainly  of  the  applica- 
tion of  the  beacons  to  sea  navigation.  It 
is  almost  unnecessary  to  enlarge  upon  their 
advantages  for  air  travel.  Inland  as  well 
as  shore  beacons  will  be  required  for  this 
field  to  make  night  flying  possible.  Inland 
guide-posts  of  light  will  probably  be  in- 
stituted for  airplanes  even  before  the  pres- 
ent shore  lighthouses  are  supplemented 
with  similar  apparatus  for  the  mariners. 
But  the  ultimate  adoption  of  this  system  is 
more  than  a  possibility ;  it  is  the  next  logi- 
cal step  in  this  period  of  rapid  and  revolu- 
tionary progress." 
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turns  electrical  energy  to  sub-stations  to  be 
utilized  by  other  trains — from  25  to  52  per 
cent  of  power  is  recovered  by  regenera- 
tive braking! 

MORE  EFFICIENT  OPERATION 

The  electric  locomotive  can  be  operated 
for  a  thousand  miles  or  more  with  only 
casual  inspection,  whereas  the  steam  loco- 
motive on  mountain  work  requires  con- 
siderable attention  at  every  division  point. 
This  has  made  it  possible  to  operate  the 
electric  locomotive  over  several  old  steam 
divisions,  and  practically  eliminates  round- 
houses and  yards  at  intermediate  points. 

By  contrasting  its  workings  with  the 
steam  locomotive  in  cold  weather,  as  this 
railroad  points  out,  the  superiority  of  the 
electric  locomotive  is  notably  demonstrated. 
In  cold  weather  a  steam  locomotive,  losing 
much  of  its  power  thru  heat  radiation, 
draws  lighter  loads,  makes  less  speed,  and 
has  greater  difficulty  in  climbing  grades 
and  penetrating  snow-drifts  ; — while  the 
electric  locomotive,  aided  by  the  cold  in 
keeping  its  motors  cool,  is  able  to  draw 
maximum  loads,  maintain  its  regular  speed, 
and,  by  its  immense  power,  to  drive  thru 
snow-drifts  with  comparative  ease. 


AbolisHim 
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ing  fine  powders  as  in  the  manufacture 
of  lamp  black,  zinc  oxid,  desiccated  food, 
etc. 

The  process  is  generally  applicable  to 
collecting  suspended  solids  and  liquids  car- 
ried in  a  gas.  It  has  not  yet  been  devel- 
oped to  the  point  where  it  can  be  used  to 
separate  gases  of  different  constituency. 

One  of  the  interesting  features  of  this 
process  is  that,  tho  originally  designed 
simply  to  suppress  a  nuisance,  it  has  in 
practise  almost  invariably  proved  a  highly 
profitable  investment,  because  of  the  value 
of  the  otherwise  wasted  material  it  re- 
covers. 


RECLAIMING  COPPER  FROM  FLUE 
GASES,  AT  A  PROFIT. 

For  example,  a  copper  smelting  company 
installed  an  electrical  precipitation  equip- 
ment at  the  cost  of  $113,900.  The  operat- 
ing expenses  (power,  labor,  supplies,  etc.) 
were  $14,600.  But  the  value  of  the  copper 
dust  collected  (at  12  cents  a  pound)  was 
$180,018  a  year.  Thus,  this  installation 
paid  for  itself  before  the  year  was  up  and 
thereafter  operated  at  a  magnificent  profit. 

Again,  a  cement  plant  has  an  equipment, 
which  cost  $180,000  to  install  and  $10,395 
a  year  in  operating  expenses.  Tho  the 
material  recovered  is  worth  much  less  than 
copper  dust,  its  value  per  annum  at  pre- 
war prices  was  $74,325,  of  which  about 
one-third  is  cement  dust  at  $1.00  a  ton  and 
two-thirds  is  potash  at  70  cents  a  unit.  This 
also  represents  a  highly  satisfactory  profit. 

These  examples  are  of  large  plants. 
However,  small  plants  may  be  installed  at 
approximately  proportional  cost  with  prac- 
tically proportional  recoveries,  since  the 
efficiency  is  not  dependent  upon  the  size  of 
the  plant,  but  more  particularly  upon  the 
operation  of  it. 

The  ability  of  this  process  to  obtain  pot- 
ash in  commercial  quantities  out  of  the 
vapors  from  cement  kilns  was  a  genuine 


HEDGE  li 

A  specialized  electrical  training,  gained  hand  in  hand 
with  practical  experience  in  actual  laboratory  work  will 
assure  for  you  a  position  of  importance  and  responsibil- 
ity in  the  field  of  mighty  opportunity — electricity/ 

Let  The  New  Year  Find  You  Started 

with  the  work  of  your  choice  in  the  large  and  splendidly  equipped 
laboratories,  shops,  drafting  rooms  and  class  rooms  of  the  School 
of  Engineering  of  Milwaukee. 

Become  A  Master  Electrician  in  One  Year! 

The  practical  methods  of  instruction  and  large  faculty  of  special- 
ized experts  of  the  School  of  Practical  Electricity  will  prepare 
you  in  one  year  for  highly  paid  positions.  Countless  graduates 
testify  by  their  success  to  the  actual  value  of  the  course. 

School  of  Electrical  and  Mechanical  Drafting 

A  one  year  course  that  will  train  you  to  become  a  first  class  drafts- 
man and  designer.  A  most  practical  course  leading  to  highly 
paid  and  attractive  positions. 

Institute  of  Electrotechnics 

Junior  and  Senior  units — 1^  years  each — prepares  for  rapidly  growing  . 
new  field  of  electrical  specialization.    Graduates  also  eligible  for  im-  f 
mediate  entrance  to  College  of  Electrical  Engineering  with  B.S.  Degree  / 
in  3  years.  y 

/ 
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"Earn  While  You  Learn" 


if  you  so  desire.    All  of  the  various  courses  at  the  School 
of  -Engineering  allow   students  part  time  employment 
either  half  days  or  alternate  weeks.    Thus  practical  * 
experience  as  well  as  ample  remuneration  can  be  ^ 
obtained. 


Extension  Department — Electricity,  Mathematics 
and  Drafting,  Students  "Frat  House" — Room 
and    board    $28.00    to    $32.50    per  month. 
R.O.T.C.    All  athletics.  , 


csted   i  n 
the  below 
marked 
courses.  Please 
send  catalog  and 
full  particulars 
FREE. 


Spring  Term  Opens  April  1st. 


Write  today  for  latest  bul- 
letins   and    full  particulars. 


/   School  of  Practical 

✓  Electricity.  One  Year 
f  Course. 

....School  of  Mechanical  and 
Electrical  Drafting.     One  Year 
Course. 

....Institute  of  Electrotechnics. 
...Extension  Department. 
.Six  Months  Trade  Courses. 


School  of  Engineering 

of  Milwaukee 


Name 


152-373  Broadway 
Milwaukee,  Wis. 


Address 
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CORE  WIRE 


We  have  been  fortunate  in  securing  thru  auc- 
tion several  tons  of  guaranteed  pure,  double  an- 
nealed Norway  Iron  Core  Wire  and  are  selling 
At  Pre-war  Prices,  20cts.  lb.  this  wire  to  "Experimenter"  readers  at  20c  lb. 

This  wire  is  just  the  thing  for  spark  coils,  transformers,  etc.,  and  it  is,  of  course,  a  very  much 
more  superior  product  than  the  usual  iron  wire.    We  have  only  one  size  left : 
24  INCHES  LONG.     Thickness  about  No.  21  B  and  S 
If  thi»  size  should  be  too  long  we  advise  cutting  the  wire  dnwn  yourself  bv  moans  of  shears. 
As  long  as  the  supply  lists  we  offer  this  wire  as  described  above  to  our  customers  at  the  very  low  price  of 
20o  a  pound.    Add  postage  or  we  will  ship  eiDress  collect.    Order  at  once. 


ELECTRO  IMPORTING  CO., 
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New  York  City 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


932 


ELECTRICAL  EXPERIMENTER 


January,  ,1920 


AMPLIFY  vour  RADIO  SIGNALS 


With  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  radio  sig- 
nals to  such  an  intensity  that  he  can  hear  the 
signals  about  his  station  without  the  need  of 
the  telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone 
he  is  able  to  hear  the  messages  many  feet 
away  from  the  instrument. 

The  super  -  sensitive  DETECT AGRAPH- 
TRANSMITTER  herewith  shown  is  two  and 
three-eighths  inches  in  diameter,  five-eighths  of 
an  inch  thick  and  weighs 
less  than  three  ounces.  It 
is  the  most  sensitive 
sound  detecting  device 
ever  brought  before  the 
public. 

The  manner  in  which 


the  amplifying  process  is  attained  is  by  attach- 
ing with  tape  the  DETECTAGRAPH-TRANS- 
MITTER  to  the  regular  wireless  receiver. 

Not  only  is  this  instrument  applicable  for 
amplifying  radio  signals,  but  it  can  be  used 
with  equal  satisfaction  for  magnifying  other 
sounds.  Phonograph  music  can  bi  transmitted 
from  one  place  to  another  by  means  of  this  in- 
strument, and  those  who  are  afflicted  with  deaf- 
ness will  find  enormous  benefit  by  using  this 
transmitter.  It  is  the  greatest  device  for  build- 
ing your  own  loud  talking 
telephone,  detectagraph 
and  other  devices.  Can 
be  used  for  any  purpose 
where  a  sensitive  detect- 
ing instrument  is  re- 
quired. 


Our  Super-Sensitive  De- 
tectagraph Transmitter. 
Price.    $7.00  Complete 


Our  Special  No.  25  Loud 
Talking   Receiver.  Price, 
.  $4.50  Complete 


Detectagraph  Rheostat, 
especially  made  for  am- 
plifying  circuits.  Price, 
$2.00  Complete 


The  Detectagraph 
Junior  Deaf-Phone 
$18.00 

Equal  to  any  $35  in- 
strument made.  Out- 
fit consists  of  Super- 
Sensitive  Transmitter 
with  cord  connector; 
Super-Sensitive  Ear 
Piece  with  small 
black  cord ;  Black 
Single  Headband ; 
Black  Case  and  Iwo 
Batteries. 


Adjusted 
Model  "B" 
Horn,  with 
No.  20  High 
Grade  Loud 
Talking  Re- 
ceiver, Cord 
Plugs  and 
Desk  Stand 
Base.  Price, 
$12.00  C  cm  - 
plete 


Adjusted  Model 
"C"  Horn,  with 
No.  20  High  Grade 
Loud  Talking  Wall 
Receiver,  Cord 
Plugs  and  Wall 
Base.  Price.  $12.00 
Complete 


Super-Sensitive  No. 
40  Receivers  to  bo 
used  In  connection 
with  Detectagraph - 
Transmitters.  $10.50 


Order  direct  from  a  J. 
Or  Write  for  free  descriptive  circular. 

G.  BOISSONNAULT  COMPANY 

26  CORTLANDT  STREET  NEW  YORK  CITY 

Makers  of  Super-Sensitive  Microphone  Devices 


Detectagraph  $18.00 

This  detecting  instru- 
ment of  marvelous 
sensitivity  can  be 
used  for  detecting 
secret  conversations. 
Outfit  consists  of 
Sensitive  Transmit- 
ter, 25 -ft.  Black 
Cord.  Receiver, 
Headband,  Case  and 
Battery. 


SPECIAL 

SALE! 


$1.00 

ONLY 


Postage 
extra. 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard   Rubber  Mouthpiece 


Ship.  Weight, 
2  lbs. 

Diameter, 
3  J4  ins. 


We  have  on 
hand  2,000 
Carbon 
Grain  Trans- 
mitters aa 
per  photo- 
graph. They 
are  first- 

class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain,  is.  Order  one  or  more  today. 

THE  ELECTRO  IMPORTING  CO.,     231  Fulton  St.,  NEW  YORK 


Atlantic  City's  Newest 
Fire-Proof  Hotel 

Ocean  Front.  Unusually  attractive 
during  the  Autumn  and  Winter  sea- 
sons. '        "  "■< 

American  and  European  Plans 

Luxurious  lobbies,  spacious  verandas  and  sun  parlors  overlooking  the  ocean. 
Charming  afternoon  musicales  and  evening  concerts.  A  palatial  residence 
for  those  seeking  rest  and  recreation.  Sea  water  baths.  Fireproof  garage. 
Illustrated  booklet  sent  on  .request. . 


surprise  to  the  world  and' will  undoubtedly 
have  economic  consequence  of  the  great- 
est importance. 

PRINCIPLES    OF    ELECTRICAL  PRECIPITA- 
TION. 

A  treater  for*  electrical  precipitation  is 
a  comparatively  simple  structure.  The  ac- 
companying schematic  diagram  illustrates 
a  typical  pipe  treater.  In  general  it  con- 
sists of  two  large  horizontal  flues  con- 
nected^ together  by  a  number  of  small  ver- 
tical pipes.  Gases  enter  thru  one  flue,  pass 
thru  the  vertical  pipes  and  are  discharged 
thru  the  other  flue  to  a  stack,  exhaust  fan, 
or  other  draft  producer.  The  gas  is  then 
exhausted  into  the  atmosphere.  Some 
treaters  are  operated  with  an  up-draft, 
some  with  a  down-draft,  according  to  the 
particular  local  conditions  to  be  met.  Some 
treaters  employ  rectangular  passages  in- 
stead of  pipes  to  connect  the  two  flues. 
These  are  generally  referred  to  as  plate 
or  box  type  treaters.  The  principles  of 
operation,  for  all  these  types  of  treaters 
is  the  same. 

The  actual  precipitation  of  the  dust  or 
fume  occurs  in  the  vertical  pipes  referred 
to  above.  Carefully  centered  in  each,  is 
suspended  a  small  wire  or  a  small  chain. 
These  constitute  the  negative  electrode  of 
the  treater  system.  The  inside  surface  of 
the  pipes  constitute  the  positive  -electrode. 
Each  wire  or  chain  is  carefully  insulated 
from  its  pipe  and  from  the  ground,  and 
is  charged  to  a  high  potential,  usually  at 
from  25,000  to  65,000  volts  direct  current. 
The  tubes  themselves  are  grounded.  Thus, 
within  each  pipe  is  created  an  intense  elec- 
trostatic field.  The  gases  passing  thru  this 
field  become  ionized,  and  the  ions  travel 
with  high  velocity  in  a  direction  at  right 
angles  to  the  electrodes  causing  the  field. 
These  highly  charged  ions  are  continually 
colliding  with  the  suspended  solid  and 
liquid  particles  in  the  gas,  and  the  ions 
impart  a  charge  of  like  potential  to  such 
particles,  which  in  turn  begin  to  travel  to- 
ward the  electrode  of  opposite  polarity. 
Since  the  negative  suspended  electrode  is 
of  much  smaller  area  than  the  electrode 
formed  by  the  inside  surface  of  the  pipe, 
there  is  much  greater  electrostatic  stresses 
per  unit  of  area  in  the  neighborhood  of  the 
wire,  and  as  a  result  far  greater  ionization 
about  the  wire.  Thus  the  gas  receives  a 
static  charge  of  the  same  polarity  as  the 
wire,  and  the  solid  or  liquid  particles  in 
the  gas  receive  charges  of  this  same  polar- 
ity, which  causes  them  to  be  projected 
against  the  inner  surface  of  the  pipes, 
where  they  tend  to  stick  and  accumulate 
until  the  electric  power  is  turned  off ;  after 
which  the  accumulation  of  dust  is  usually 
collected  from  the  pipes  by  loosening  it 
by  rapping  the  sides  of  the  pipes,  and  col- 
lecting the  -dust  in  hoppers  at  the  bottom. 

The  treater  tubes  are  usually  arranged 
in  a  series  of  units.  Each  unit  or  section 
is  independent  of  the  rest  and  is  supplied 
with  dampers  and  electrical  disconnecting 
switches,  so  that  it  can  be  shut  down  for 
cleaning  or  repairs,  without  interfering 
with  the  operation  of  the  other  sections. 

To  produce  the  high  static  charge  on  the 
suspended  electrodes  a  pni-directional  cur- 
rent of  high  voltage  is  used.  While  it  is 
possible  to  generate  direct  current  of  a  po- 
tential in  the  neighborhood  of  100,000  .volts, 
it  is  at  present 'better  practise- to-  obtain  _thisi 
uni-directional  high  voltage  current  by  Rec- 
tifying* a  high  Voltage  alternating  current. 
Alternating  current  at  low  voltage  is  stept- 
up  to  the  desired  high  voltage  by  means  of 
a  transformer  and  then  changed  into  uni- 
directional current  by  means  of  a  mechani- 
cally driven  rectifier.  Accordingly,  the 
usual  equipment  for  electrical  precipitation 
involves  the  following: — A  source  of  low 
voltage  alternating  current;  a  step-up 
transformer;  a  high  voltage  rectifier; 
means  for  driving  the  rectifier,  also  a 
switchboard  and  accessories.— Photos  cour- 
tesy Westinghouse  Electric  &  Mfg.  Co. 
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The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a  minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a  gentle  massage. 
Can  be  used  with  or  without  electric  current. 

ABuMnol  tbe  Lek-Tro  Shav  •peikwellofit 

A  barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  Its  equal." 

A  home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  Irritation  or  111 
effects  as  I  usually  get  from  another  razor." 

No.  1  Made  for  use  fr  om  Light  Socket. 

No.  2  Made  (or  use  from  Dry  Battery. 

Write  for  Illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

Dept.  122,  Omaha,  Nebr. 


«|f  Why  use 
Jlbri  Coal  or 

Turn  a  Valve'  J!!?' 

Cook  or 
Heat 


THE  OLIVER  OIL-GAS  BURNER 

makes  any  cooking  or  heating:  stove 
a  gras  stove.  Burns  coal  oil  (kero- 
sene). No  coal  or  wood.  Cooks 
and  bakes  better.  Cheaper.  Keeps 
your  home  warmer.  You  regulate 
flame.  FITS  ANY  STOVE  ANYWHERE.  No 
fires  to  start,  do  ashes,  no  chop- 
pine:,  shoveling:,  poking;  and  drag- 
ging of  coal.  Saves  hours  of  work 
and  loads  of  dirt.  Simple.  Safe. 

Easily  put  In  or  taken  out.  No  damage 
to  stove.  Lasts  a  lifetime.  Thousands 
of  delighted  users.  In  use  eight  years. 
Money-Back  Guarantee.  Free  literature 

AGENTS  WANTED 
OLIVER  OIL-GAS  BURNER  &  MACHINE  CO., 
1345  N.  7th  St.,  St.  Louis,  Mo. 

Western  Orders  Shipped  From 


The  Oliver  Oil  Cas  Burner  makes 
2  sals,  oil  equal  971bs.coal 


AC  FIELD'S  METAPAD 
It  Supports  £h  BindS 
The  Front  Arch 


Instantly  Relieves  Metatarsal  Arch  Affections 

Morton  Toe,  cramping  of  toes,  en- 
larged little  toe  joints,  sole  cal- 
louses and  spreading  of  foot. 
Worn  in  any  Shoe,  under 
or   over   stocking.  Any 
other  foot  troubles? 
Write  for  full 
particulars. 
C.R.ACFIELD 
Foot  Specialties 

Marbridge  Building,  Dept.  MA  1328  B'way  (al  35th  St.)  N.Y. 


Want  More  Money 

HERE  IT  IS 

Hundreds  of  Men — elderly,  young  or 
middle  aged,  make  BIG  MONEY 
every  month  representing  our  maga- 
zines. Work  Your  Way  Through 
College,  buy  the  hobbies  you  are  in- 
terested in  ;  or  go  into  a  good  paying 
business  for  yourself.  You  can  spend 
all  of  your  time  or  a  few  hours  a 
day.  You  can  make  spending  money 
or  you  can  guarantee  yourself  a  BIG 
INCOME. 

If  you  can  use  more  money  and 

you  are  willing  to  put  in  a  few  hours 
a  day,  don't  fail  to  investigate  this 
offer.  You  will  like  the  work  and 
no  matter  what  your  present  pur- 
suits, your  faculties  will  be  better 
developed.  Write  to-day  for  full 
particulars.. 

THE  EXPERIMENTER  PUB.  CO. 

Circulation  Dept.,  233  Fulton  Street,  New  York 


Scaeimce  Eim  Sleumgl 

By  EMERSON  EASTERLING 

{Continued  from  page  913) 


or  aunty's  knitting  thread  or  pop's  fishing 
pole.  Next  we  hear  of  some  wise  guy 
springing  on  the  g.p.  the  tantalum.  But 
not  until  we  had  the  carbon  type  improved 
by  metalization.  Next,  seeing  that  the  tan- 
talum filament  was  not  the  very  best  thing 
for  Ford  headlights,  as  it  broke  by  looking 
at  it  too  hard — and  we  all  couldn't  hold 
our  mouth  right  when  in  its  presence  all  the 
time — so  the  high  priced  metal  that  we  ex~ 
tract  from  shelite  was  stuck  into  the  vacu- 
ated  glass  shell — the  famous  tungsten.  You 
could  use  the  old  hammer  on  it  and  still 
not  have  to  bring  out  the  oil  lamp. 

"Next  some  enterprising  gink  finds  out 
that  nitrogen  gas  works  better  than  the 
absence  of  everything  in  the  globe,  and  we 
get  the  nitrogen  gas  lights.  By  coiling  the 
wires  and  thereby  concentrating  the  light 
unit  in  the  nitrogen  environment,  we  get 
a  glim  tha+  you  can't  look  at  and  see 
whether  she  had  green  or  just  pale  blue 
stockings  until  you  give  your  headlights 
time  to  recuperate  from  the  shock — of  the 
light. 

"That  Nernst  light  we  hear  about  is  just 
oxide  of  Mother  Earth  in  a  few  of  her 
forms  and  when  said  earth  is  heated  to  the 
right  temperature  it  becomes  conductive 
and  the  juice  makes  it  glow,  like  the  other 
kind.  It  is  a  queer  thing,  the  stuff  is  non- 
conductor when  cool.  Glass  is  the  same 
way,  only  not  so  much  so. 

"The  big  idea  in  the  arc  lights  is  this :  the 
current  passing  from  one  pole  of  carbon 
to  the  other  particle  seizes  the  stuff  and 
passes  it  from  one  pole  to  the  other.  The 
current  causes  the  carbon  to  become  incan- 
descent by  way  of  the  resistance  given  to 
the  current.  Some  of  the  carbon  is  con- 
sumed in  flame  and  the  rest  is  deposited  on 
the  negative  pole.  In  alternating  current 
the  carbon  is  going  each  way,  inter- 
mittently. 

"In  the  incandescent — so  called — type  the 
wire  is  heated  by  the  juice  that  passes 
thru  it,  by  way  of  the  resistance  in  the 
wire,  to  an  incandescent  state.  We  have 
light. 

"Is  that  plain?" 

"Plain  as  broad  day  light,"  Punk  re- 
turned. 

"You  see,  in  some  cases,  electricity  flow- 
ing thru  a  conductor  sets  up  resulting  sur- 
rounding vibrations,  sometimes  in  the  form 
of  light,  sometimes  in  the  form  of  magnet- 
ism, sometimes  both.  The  energy  that  is 
impeded  in  the  electrical  form  is  converted 
into  heat,  a  form  of  potential  energy,  or 
something  else — the  converting  of  the 
forces  is  what  really  impedes  the  current. 
It  is  the  cause,  not  the  result." 

"But  lissen,"  spoke  up  Punk  with  a 
dreaming,  far  away  look  in  his  left  upper- 
most eye,  "why  has  no  one  thot  to  take 
out  a  patent  on  a  light-bulb  with  the  vac- 
uum on  the  outside!" 


LONG  DISTANCE  RECORD  IN 
RADIO  TRANSMISSION. 

By  keeping  in  touch  with  Los  Angeles 
and  San  Francisco  virtually  during  the  en- 
tire voyage  from  Japan — sending  mesages 
a  distance  of  4,855  miles — Frank  Cummings 
and  C.  H.  Bowers,  radio  operators  of  the 
Pacific  Mail  steamship  "Columbia,"  claim 
they  have  established  a  world's  record  for 
long  distance  transmission  of  messages. 
They  used  a  high-powered  wireless  outfit. 
Presumably  they  mean  "ship  to  shore" 
transmission. 


-  Short 
451  Stories 

2 Long 
Stones 
O.  H£E"gSl 


$rt«-  *8 10,16 


Finish  This 
Story  For 
Yourself 

The  girl  got 
$6  a  week 

and  was  lonely. 
"Piggy"  —  you 
can  imagine  his 
kind  —  was 
waiting  down- 
stairs. He  knew 
.where 
I  c  h  a  m  - 
rp  a  g  n  e 
and  mu- 
sic  could 
be  had.  But 
that  night 
she  didn't 
go.  That 
was  Lord 
Kitchener  s 
doing.  But 
a  n  o  t  her 
night? 


O.Henry 

(12  Volumee  ) 


tells  about  it 
in  this  story, 

with  that  full 
knowledge  of 
women,  with  that 
frank  facing  of 
sex,  and  that 
clean  mind  that 
has  endeared 
him  to  the  men 
and  women  of 
the  land. 

Great  Story 
Writer 


one 


From  the  few 
who  snapped 

up  the  first  edi- 
tion   at    $125  a 
set  before  it  was 
off  the  press,  to 
the  120,000  who 
have  eagerly 
sought  the  beau- 
tiful volumes  of- 
fered you  here — 
from  the  profes- 
sional  man   who   sits    among  his 
books  to  the  man  on  the  street  and 
to   the  woman  in   every  walk  of 
life — the  whole  nation  bows  to  O. 
Henry — and   hails  him   with  "ove 
and  pride  as  our  greatest  writer  of 
stories. 

To  Those  Who  Are  Quick 

JACK  LONDON 
5  Vols.  Given  Away 

Never  was  there  an  offer  like 
this.    Not  only  do  you  get 

your  274  O.  Henry  stories  in  12 
volumes  at  less  than  others  paid 
for  one  volume  of  the  first  edition, 
but  you  get  Jack  London's  Works, 
5  handsome  volumes — without  pay- 
ing a  cent.  You  get  17  volumes, 
packed  with  love  and  laughter — a 
big  shelf  full  of  handsome  books. 

SHIPPED  ON  APPROVAL 

We  will  ship  the  two  complete  sets  so  that  you  can 
look  them  over  in  your  home  and  thon  decide  whether 
(ir  not  you  wish  to  buy.  If  you  are  not  delighted  with 
O.  Henry  and  the  free  Jack  London  notify  us  and 
we  will  take  the  sets  back  as  cheerfully  as  we  sent 
them.    How  could  any  proposition  be  more  fair? 


INSPECTION  COUPON 


THE    RIVERSIDE  PUBLISHING   CO.  (1-20) 
140  So.  Dearborn  St..  Chicago,  III. 

Please  ship  me  on  approval  the  Works  of  O.  Henry,  12 
volumes.  New  Fabrikoid  binding,  gold  tops.  Also  the 
5  volume  set  of  Jack  London  bound  in  silk  cloth.  If 
I  keep  the  books  I  will  pay  you  $1.00  as  first  payment 
within  10  days  after  books  are  received  and  $2.00  per 
month  until  your  special  price  of  $29.00  for  the  O. 
Henry  set  only  is  paid,  and  it  is  agreed  I  am  to  re- 
tain the  Jack  London  set  without  charge.  If  not 
satisfactory  I  will  notify  you  within  10  days  and  return 
both  sets  to  you  as  soon  as  you  give  me  shipping:  in- 
structions as  offered  readers  of  Electrical  Experimenter. 

Name  

Address  

Business  or  Employer  


You  benefit  by 


mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


934 


ELECTRICAL  EXPERIMENTER 


January,  1920 


Physical  Perfection— Mental  Alertness 


■L 

s 


S7 
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can  be  gained  by  a  proper  system  of 
exercise.  You  will  not  only  feel  above 
par  physically,  but  will  also  have  that 
sense  of  mental  alertness  which  is 
possessed  only  by  those  in  the  best 
physical  condition. 

This  picture  shows  the  physical  de- 
velopment acquired  by  one  of  our 
pupils.  His  mental  development  is 
even  more  interesting.  What  he  has 
accomplished  is  within  the  reach  of 
every  normal  man  and  boy,  through 
the  Milo  system  of  progressive  exer- 
cises. 

If  you  are  going  to  exercise  at  all, 
why  not  go  after  results?  You  can 
accomplish  more  in  three  months  by 
our  system  than  you  can  in  three  years 
by  any  other  system.  During  the 
past  seventeen  years  we  have  devel- 
oped thousands  of  men  and  boys,  and 
have  turned  out  more  physical  marvels 
than  all  other  systems  combined. 

If  you  are  interested  in  better  health 
and  physical  and  mental  develop- 
ment, send  for  our  illustrated  catalog 
and  folder  No.  18,  describing  our 
system  of  training.  We  will  show  you 
the  proofs  of  what  our  system  will 
accomplish. 


The  Milo  Bar  Bell  Co.,  Third  and  Diamond  su.,  DePt.  2.  Philadelphia,  Pa. 


NEW  MOTORS 

FACTORY  GUARANTEED  -  ALL  SIZES 

Your  Opportunity 


IN  ORIGINAL  BOXES 


To  Buy  New  Guaranteed  Electrical 
Apparatus  ol  Standard  Manulaeture. 


Single  Phase  Motors 

1 10-340  volts.  A.  C. ,  00  cycle. 
1800  R.  P.  M.  with  pulley 

H.  P,  111  valla,  indue-  <£n  A  Cfl 
lion,  full  bad  lUrl  -  -  •P^4,OU 


1/4 

I  /-  H.  P,  tlt-tll  will,  ll-  *  O  O  Kft 
'/2  doctica,  hill  load  Mart  -  VOO'OKJ 

1/  H.r\,lll-Ulvelts.re-  * Aa  Cf) 
'J2  •alslen,  ler  eeraereaser  «P4D*OU 

I  H.  P..  tIMIl  veils,  reeul-  <tr"7  Cf\ 
■  ilon.  irilk  iliemr,  bale  -  ■  «P0  / 

$108-50 


2  H.  P.  111-311  veltt, 

*  rtpoltien,  sliding  batu 

3  H.  p.,  tu  rn  volts, 

0  repulucn,  ilidlni  bau 

C  H.  P.,  111-221  volts, 

*  repultion,  sUdiaf  bite 


$124-50 
$164-50 


Polyphase  Motors 

S  and  3  phase,  A.C..  4?0v, 
60  c.  1750  RPM..  complete 
with  base  and  pulley. 

!4  H.  P. 


Charging  Generators 

Suitable  for  all  liphting 
Battery  Charging 
and  Power  Requirements. 

I  velta,  ll  aauL  $16.50 

IS  .oil!.  II  amp.  $21.00 

41  veils.  I  imp.  $24.50 

111  .,  IV4  amp.  $24.50 

4I.0IH,  I!  amp.  $38.50 

til  .oils.  Simp.  $38.50 

41  .oils,  IS  amp.  $58.50 

111  .olrt,  llama.  $58.50 
Moving  Picture  ^nr  aa 
AreGeneralor  spOO.UU 

WRITE  FOR  CATALOG.   BARGAIN;  IN  MOTORS  AND  GENERATORS 


$42-50 

•  $59-50 
-  $72-50 

•  $84-50 
$102-50 


I  H.  P.,  hi(h  apeed.  III! 
R.P.M,MI.  Cn 
!  abase  enlv-  "POOlOU 


I  H.  P. 


1M.  P. 


Battery  Charging  Outfits 

To  operate  on  A.  C,  60  cycle,  single  phase 

voltage  as  specified. 
Ill  veils,  A.  C  111  MtL  H  ■alts.  <tA  A  00 
without  twilchboird  <P*HJ«VW 

111  will,  fl.C.  I  SI  suits.  II  vetta,  Q  Cf) 
Willi  awitckboird  vDO'"" 

lll-MI  nits,  A.  C,  2SI  nam,  « «T  C  00 
14  veils,  witboiil  nvitthboard  •  V  I  0'vv 

110  vollt,  A.C.,  ill  watts,  II  volte,  tfQC  00 
without  iwilehboard  "POO" 

111  volu,  A.C.,  I7S  watts,  II  veils,  *QC  00 
without  iwitehboard  ^POO*"" 

231  veils,  A.C.,  5H  watts,  4:1  1  A  00 
41  setts,  with  switehboara    «P  1  1  V'w 

111  volts,  A.C75I  walls,  «1  OC  00 
72  volts,  without  switchboard  «P 1 


II  SPECIA 
k  H.P.K 

/  S.P,  I75I  RPM. 

Complelc,cord,plut  t  pallor 


MONEY  BACK 


SHIPPING  TERMS: 


GUARANTEE 
15'"T  deposit  required  on  ell  orders.  Balance  C.  0.  D.  by  Express; 
Sirhl  draft  wilh  Bill  ol  Lading,  attached  by  Ireifhl 
MANUFACTUBEBS-  DISTRIBUTER 

CH4S.  H.  JOHNSTON,  Iul2   Weil  Eld,  KHtlareb,  Pa 


FREE!  £onorj 
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These  phonograph  needles  Semi  -  Pcrmantnt  Silvered 

m     replace  steel  needles,  play    N  r  r  ri  1   IT  C 
many    times    and    are    W  al  E,  u  au  C  o 
-■     used  on  ALL  MAKES  of  steel  needle  records. 
-Jm     Economical,    convenient,    sweeten    tone,  and 
preserve  records.    25c  per  card  of  5.  40c  in 
I        Canada.    Write  today  for  FREE  sample. 

S>nnnra  piinnnaraiili  Salts  CDompanij,  Jnr. 

GEORGE  E   BRIGHTSON.  President 
279  Broadway.  Dept.  G.  New  York    Toronto  :  Ryrle  Bldg. 


fSend  To-day  for  the^ 

Electrical  Workers  Friend 


%A  .00 


An  electrical  book  of  66  motor 
drawings  with  complete  instruc- 
tions for  rewinding  and  reconnect- 
ing A.C.  motors.        Special   at  * 
Or  write  for  full  particulars  of  this  valuable  book 

SMITH   &   SMITH   PUBLISHING  CO. 
Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 


Wlhat  Atomic  Forces 

{Continued  from  page  872) 


pound  of  coal  burned  in  the  locomotive  de- 
velops 13,500  British  Thermal  Units.  Each 
pound  of  coal  thus  yields  3,402,000  gram 
calories  and  for  60  tons  of  coal,  we  arrive 
at  a  total  gram  calorie  output  of  408,240,- 
000,000.  Divide  this  by  the  number  of  gram 
calories  or  2,900,000,000  produced  by  one 
gram  of  radium  disintegrating,  we  find  that 
approximately  five  ounces  of  radium  would 
be  required  instead  of  60  tons,  or  120,000 
pounds  of  coal.  This  considers,  of  course, 
that  we  could  disintegrate  the  radium  dur- 
ing the  trip  between  the  two  cities,  so  as 
to  release  all  of  the  caloric  energy  in  the 
five  ounces  of  the  stuff  (based  on  2,500- 
year  decay  period).  The  difference  in 
weight  between  the  coal  required  and  the 
radium  is  almost  inconceivable,  so  startling 
is  the  ratio  between  the  two.  Radium,  of 
course,  is  very  expensive  at  present,  and 
this  amount  of  radium  would  cost  a  pro- 
digious amount  of  money,  but  presently  we 
will  undoubtedly  see  the  cost  of  radium 
drop  to  a  figure  several  thousand  per  cent 
below  what  it  now  is. 

And  this  is  not  all,  for  we  have  merely 
used  radium  in  this  case  to  base  our  com- 
putation on  for  the  sake  of  convenience. 
When  our  scientific  investigators  have  at 
last  solved  the  method  for  us  whereby  to 
unlock  this  marvelous  store  of  energy  in 
the  atoms  of  any  substance,  then  we  can 
use  an  ounce  of  any  material  and  not  par- 
ticularly radium,  for  as  many  of  the  world's 
best-known  thinkers  in  this  philosophical 
field  have  declared  many  times,  one  ounce 
of  a  certain  metal,  in  this  respect,  is  the 
same  as  any  other  substance ;  but  the  great 
secret,  so  far  unsolved,  is— how  to  over- 
come and  control  the  overwhelming  force 
with  which  these  electrons  are  held  in  their 
orbits  about  their  central  nuclei. 

A  very  small  amount  of  coal  and  also  a 
lesser  amount  of  radium  would  be  required 
to  drive  a  railroad  train  from  New  York 
to  Chicago,  or  vice  versa,  providing  some 
genius  will  show  us  how  to  use  coal,  for  ex- 
ample, to  produce  power  in  a  steam  locomo- 
tive without  wasting  about  93  per  cent  of 
it  in  heating  and  other  losses.  It  is  a  well- 
known  fact  that  the  efficiency  of  the  aver- 
age steam  locomotive  is  about  7  per  cent. 
This  lowly  figure  of  7  per  cent  then  means 
that  that  is  all  of  the  energy  put  to  actual 
work  on  the  trip,  while  out  of  100  per  cent 
of  the  energy  in  the  coal,  when  we  place  it 
in  the  tender  car  of  the  engine,  93  per  cent 
is  thrown  away.  Suppose  that  to-morrow 
an  engineer  produced  a  steam  locomotive 
which  would  burn  coal  with  an  efficiency  of 
90  per  cent ;  then  we  would  only  have  to 
use  approximately  1/12  of  60  tons,  or  5 
tons  of  coal !  Likewise  with  the  radium — 
instead  of  using  five  ounces  to  drive  a  train 
between  the  two  cities,  we  would  only  re- 
quire practically  5/12  of  an  ounce!  It 
might  be  said  at  this  juncture  that,  prac- 
tically speaking,  but  a  very  small  fraction 
of  an  ounce  of  radium  would  be  required 
to  do  the  work  necessary  to  haul  such  a 
train  at  this  rate,  for  undoubtedly  when 
we  once  learn  how  to  disintegrate  matter 
after  such  a  fashion  as  this,  we  should  have 
available  much  more  efficient  motors,  tur- 
bines and  engines,  etc.,  than  we  now  dream 
of.  In  computing  the  amount  of  radium 
required,  or  five  ounces  in  the  present  case, 
the  amount  of  heat  assumed  as  required, 
was  that  produced  by  the  coal  burning  un- 
der the  boiler.  It  will  therefore  be  seen 
at  once  that  this  is  really  a  very  poor  com- 
parison so  far  as  showing  the  real  effec- 
tiveness of  radium  (or  atomic  energy)  ; 
but  as  we  do  not  have  any  other  means  of 
showing  this  ratio  in  a  practical  sense,  we 
have  to  content  ourselves  with  this  illus- 
tration. 
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BURN  LESS  COAL 

With  an  improved,  all-cast  pipeless  furnace  you  can 
cut  your  coal  bills  in  two.  This  efficient,  basement 
installed  heating  plant  heats  and  ventilates  the  entire 
home.  It  burns  any  grade  of  coal  more  economically 
than  a  stove.  It  needs  no  ex- 
pensive piping  or  other  equip- 
ment. Anyone  can  install  it  in 
a  day.  They  are  described  at  our 
wholesale  prices  in  our  Handy 
Man  B'ook.    Send  for  it. 

Do  Your  Own  Plumbing  and 
Heating  by  the  Cut-to-Fit 
Method. 

By  our  new  plan  anyone  can  in- 
stall a  complete  plumbing  or  heat- 
ing plant  in  his  own  home.  Send 
us  a  rough  sketch  with  measure- 
ments. Our  Engineers  will  draw 
your  plans,  furnish  information 
and  see  that  the  supplies  you  or- 
der come  CUT-TO-FIT  your 
needs.  No  waste  of  time,  labor 
or  unused  materials.  Only  a  few 
simple  tools  necessary.    Send  for 

The  Handy  Man  Book 

It  will  show  you  how.  It  will  tell  you  just  what  to 
order  and  what  it  will  cost  at  our  wholesale  prices. 

It  contains  plans  and  useful 
information  for  every  builder, 
property  owner  or  contractor. 
Ii  will  convince  you.  It  will 
increase  the  value  of  your  prop- 
erty 50  %.  You  can  do  the  work 
yourself. 

We  have   spared   no  ef- 
fort  or    expense   in  the 
preparation  of  this  valu- 
able book.    To  keep  from 
sending    it   broadcast  to 
uninterested    persons  we 
request  a   temporary  de- 
posit of  25c  which  will  be  re- 
funded  with   your  first  order. 
Send  for  It  Today. 

The  Service  of 

HARDIN-LAVIN  CO. 

Is  guaranteed  by  40  years' 

business  at 
4510-208  Cottage  Grove  Avenue 
CHICAGO  


HB 

500  Watt 
Battery 
Charging 
Set 


Make 
$100  to 
$200  Profit 
Every 
Month 


Read  This  Record  of  Big 
Battery  Charging  Profits 

Maxwell  Garage,  LovLngton,  111. :  "Average  weekly 
Income  from  battery  charging  is  $40.00  to  $50.00. 
It  costs  about  $10.00  per  month  to  run  our  Charger. 
Electric  Service  Shop,  G.  VV.  McGee,  Hamburg. 
N.  Y. :  "Average  monthly  expense  for  current. 
$7.00.  Average  monthly  income  from  battery 
charging,  $160.00."  Linah  Battery  Co..  Carlisle, 
Pa.:  "Average  monthly  income  from  battery  charg- 
ing, $133.03.  Average  monthly  expense  for  cur- 
rent, $21.08."  Southwest  Auto  Electric  Co.,  Tuc- 
son, Ariz.:  "Average  monthly  income  from  battery 
charging,  $165.00.  Average  monthly  expense  for 
current.  $40.00."  Adams  Cooper  Sales  Co.,  Fort 
Smith,  Ark. :  '  'My  income  per  month  from  charger 
is  $120.00— cost,  $16.00."  Hamilton  Battery  Co., 
Hamilton,  Ohio:  "Income  per  month,  $200.00  to 
$240.00 — cost  per  month,  $15.00  to  $30.00." 

You,  too,  can  make  $100  to  $200 
CLEAR  PROFIT  each  month 

This  H  B  500  watt  charger  recharges  1  to  8  6-volt 
batteries  at  once  for  10c  to  15c  each.  Customer 
pays  $.75  to  $1.50.  No  repairs,  no  renewals,  no 
expensive  bulbs  to  burn  out.  Simple,  sturdy, 
economical.  Absolute  money-back  guarantee.  Small 
payment  brings  you  this  money-maker,  balance  on 
easy  monthly  terms.  Start  NOW  to  build  a  big, 
profitable  battery  business.  Winter  best  time  to 
start. 

Write  today  for  full  information. 
HOBART  BROS.  CO.,    Box   HE.   TROY.  OHIO 

Successful  Manufacturers  Since  1893 


Telegraph  Pictures 

BY  ELECTRICITY 

Complete  sets  of  two  machines  of  thli 
marvelous  equipment  at  ridiculously 
low  prices.  Instructive,  mystifying 
and  useful.  This  picture  of  President 
Wilson  was  telegraphed  by  these  ma- 
chines. Will  transmit  pictures,  maps, 
drawings  and  hand  writing.  Picturt 
telegraphing  is  the  cooling  science. 
Write  today. 

I.  LEISHMAN  CO,  Dept.T  Qeien,  Wat 


4,000 -MILE    EARTH  RADIO 
SIGNALS. 

Radiography  is  being  revolutionized  by 
transmission  through  the  earth  and  water 
instead  of  the  air,  and  recently  gave  re- 
markable results  at  a  little  experiment  sta- 
tion on  a  barge  in  San  Diego  Bay,  said 
Lieut,  R.  A.  Morton,  of  the  navy  radio  lab- 
oratory at  Mare  Island,  who  conducted  the 
experiments. 

First  proof  of  the  success  of  the  new 
method  of  radio  transmission  thru  the 
earth,  Lieut.  Morton  said,  was  made  when 
the  Navy  Department  sent  a  message  from 
the  Annapolis  station  to  the  British  admi- 
ralty that  the  dirigible  R-34  had  been 
sighted  off  the  American  coast. 

Lieut.  Morton  was  at  bis  instruments, 
heard  the  messages  and  copied  them  in 
their  entirety,  he  said. 
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would  be  attempting  to  rise  vertically  at 
the  forward  speed  of  an  airplane  and  to 
dream  of  going  up  around  100  m.p.h.  is 
rather  visionary.  What  I  claim  is  neces- 
sary, however,  is  sufficient  supporting  sur- 
face revolving  in  a  circular  direction  at  a 
sufficient  number  of  miles  per  hour ;  as 
the  aerofoil  or  aerofoils  of  an  ordinary 
plane  are  taken  in  a  forward  direction  at 
a  sufficient  number  of  miles  per  hour  for 
example. 

Having  now  described  the  advantages 
and  explained  the  principal  requirements 
in  a  vertical  rising  aeroplane,  I  will  pro- 
ceed to  offer  my  suggestions  as  to  how 
they  may  be  successfully  carried  out  and 
at  the  same  time  explain  the  principle  of 
my  invention. 

As  already  stated  I  consider  that  there 
is  a  practicable  way  other  than  from  the 
center  axis  of  a  motor  by  which  a  sufficient 
amount  of  surface  may  be  rotated  to  rise 
vertically  and  lift  into  the  air  a  useful  load. 
This,  I  suggest,  may  be  done  from  the 
outer  perifery  or  at  a  sufficient  distance 
from  the  center  axis  or  axes  of  the  motor 
or  motors. 

A  simple  illustration  may  be  had  from 
the  fact  that  if  a  large  wheel  were  mounted 
on  a  suitable  axis  and  in  suitable  bearings, 
human  strength  could  not  turn  the  wheel 
if  the  energy  were  exerted  at  the  axis ;  but 
once  we  allow  the  energy  to  be  exerted  at 
the  outer  perifery,  then  the  feat  becomes  an 
easy  accomplishment  for  human  strength. 
The  reader  immediately  says  "Obvious" — 
and  in  saying  so,  agrees  with  me  that  large 
things  are  learned  from  small  details.  Hav- 
ing agreed  that  a  body  may  be  rotated  from 
its  outer  perifery  with  a  power  that  would 
be  incapable  of  turning  it  from  its  axis, 
it  now  becomes  necessary  to  apply  that 
simple  principle  for  the  purposes  already 
outlined. 

According  to  the  illustrations  it  will  be 
seen  that  a  central  nacelle  has  a  bridge- 
work  extending  transversally  from  it ;  the 
outer  extremities  of  the  bridge-work  is 
provided  with  circular  structures.  Extend- 
ing rearwards  from  the  nacelle  or  fuse- 
lage are  spars  or  Dooms  which  carry  or 
support  a  horizontal  stabilizer  and  a  ver- 
tical fin  and  steering  rudder. 

Immediately  above  the  two  circular  struc- 
tures are  the  uplifting  surfaces  secured  to 
central  vertical  shafts.  The  lower  parts 
of  the  circular  structures  are  provided 
with  a  track  extending  from  the  vertical 
shafts,  on  which  the  supporting  surfaces 
are  secured.  There  are  also  beams  or  the 
like  which  carry  at  their  extreme  ends 
suitable  motors,  there  being  two  in  or  on 
each  track;  the  motors  are  preferably  of 
the  rotary  type  and  placed  in  an  inverted 
manner  for  purposes  mentioned  later. 


"I  Can  Succeed! 


"What  other  men  have  done  with  the 
help  of  the  International  Correspondence 
Schools,  I  can  do.  If  the  I.  C.  S.  have 
raised  the  salaries  of  other  men,  they  can 
raise  mine.  If  they  have  helped  others 
to  advance,  they  can  help  me.  To  me, 
I.  C.  S.  means  'I  CAN  SUCCEED.'  " 

Make  up  your  mind  right  now  that  not 
another  day  shall  pass  until  you  have 
made  your  start  toward  success. 

For  28  years  men  in  offices,  stores, 
shops,  factories,  mines,  railroads — every- 
where— have  been  winning  promotion 
and  increased  salaries  through  the  I.  C.  S. 
More  than  100,000  men  and  women  are 
getting  ready  right  now  with  I.  C.  S.  help 
tor  the  bigger  jobs  ahead. 

*No  matter  where  you  live,  the  I.C.  S.  wi'l  come  to 
you.  No  matter  what  your  handicaps,  or  .low  small 
your  means,  we  have  a  plan  to  meet  your  circum- 
stances. No  matter  what  career  you  may  choose, 
some  one  of  the  280  I.  C.  S.  Courses  will  surely  suit 
your  needs. 

When  everything  has  been  made  easy  for  you— 
when  one  hour  a  day  spent  with  the  I.  C.  S.  in  the 
quiet  of  your  own  home  will  bring  you  a  bigger 
income,  more  comforts,  more  pleasures,  all  that 
success  means — can  you  let  another  single  price- 
less hour  of  spare  time  go  to  waste?  Make  your 
start  right  now!  This  is  all  we  ask:  Without  cost, 
without  obligating  yourself  in  any  way,  put  it  up 
to  us  to  prove  how  we  can  help  you.  Just  mark 
and  mall  this  coupon. 

— » —  tf  AH  BUT  HIHI  a™"™       "™  ~— 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

*      BOX  6214,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  before  which  I  mark  X. 
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PLATINUM 

SaOHETO  POINTS 

BOUGHT 


HIS  DaDy  Hammtrlttt 

A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 


Revolver 


Measures  but 
4%  Inches  long 


TaktS  regular 
.22  calibre 
cartridge* 
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It  will  be  observed  that  a  circular  part 
has  been  cut  out  of  the  horizontal  stabilizer, 
beneath  which  is  located  a  continuously 
revolving  stabilizer,  the  blades  of  which 
may  be  reversed  at  the  will  of  the  oper- 
ator, but  normally  the  blades  revolve  in 
a  neutral  position. 

The  two  uplifting  surfaces  revolve  in 
opposite  directions,  and  since  it  is  most 
desirable  that  they  both  revolve  at  uniform 
speed,  or  that  they  shall  be  perfectly  syn- 
chronized, they  are  positively  coupled  to- 
gether, so  that  should  the  one  on  the  left 
attempt  to  revolve  at  a  higher  rate  of 
speed  than  the  right  hand  one,  extra  power 
or  speed  developed  is  immediately  trans- 
ferred to  the  one  on  the  right  or  vice  versa. 

The  continuously  revolving  stabilizer  is 
driven  from  this  coupling  and  likewise  the 
forward  propeller  if  need  be. 

Describing  the  invention  in  operation, 
the  motors  are  provided  with  traction 
wheels  which  engage  with  the  tracks  and 
race  around  same  as  already  explained, 
transmitting  their  energy  at  a  sufficient  dis- 
tance from  the  central  axis  of  the  sur- 
faces to  enable  them  to  take  the  surfaces 
around  at  a  sufficient  number  of  miles 
per  hour  to  create  a  sufficient  number  of 
pounds  per  square  foot  "lift"  to  create 
an  elevating  force  more  than  equal  to 
the  weight  of  the  entire  flying  machine. 
The  advantages  of  placing  the  motors  in 
an  inverted  position  is  primarily  for  lu- 
brication purposes,  as  an  oil  reservoir  may 
be  provided  in  the  bottom  of  the  crank 
case  which  is  not  practicable  in  a  rotary 
motor  revolving  in  the  present  airplane; 
however,  the  principal  reason  is  to  take 
advantage  of  the  gyroscopic  action  of  the 
motors  which  provide  for  a  maximum  of 
inherent  stability,  as  it  will  be  seen  that 
with  each  revolution  of  the  motor  the 
gyroscopic  action  changes  its  position  in 
the  plane  and  changes  many  times  thruout 
one  complete  circuit  of  the  track. 

The  lateral  stability  of  the  machine  is 
taken  care  of  by  flaps  or  ailerons,  which 
are  pivotly  secured  under  each  main  sur- 
face and  normally  are  neutral  and  main- 
tained so  by  air  pressure,  but  are  free  to 
be  deflected  at  the  will  of  the  pilot. 

While  ascending  vertically,  should  the 
machine  have  a  tendency  to  fall  out  of 
balance  longitudinally,  the  blades  of  the 
continuously  revolving  stabilizer  are  either 
elevated  or  deflected  as  the  circumstances 
may  require. 

If  any  of  my  readers  are  of  a  mathe- 
matical nature,  a  very  few  minutes  with  a 
pencil  will  show  what  may  be  accomplished 
according  to  these  suggestions  with  a  com- 
paratively small  horse-power. 

If  the  operation  of  the  machine  is  fol- 
lowed out  carefully  it  will  be  seen  that  a 
perfect  demonstration  of  the  solar  system 
is  in  evidence,  in  which  case  let  us  accept 
the  center  axis  of  the  uplifting  surfaces  as 
the  Sun,  the  revolving  motors  as  the  Sat- 
telites,  and  the  tracks  around  which  they 
travel  as  their  Orbit  around  the  Sun. 

In  testing  a  model  of  this  particular 
character  the  procedure  is  different  to  test- 
ing a  model  of  the  present  type  of  machine. 
In  the  latter  case  a  wind  tunnel  is  used  or 
a  blast  of  air  driven  thru  the  tunnel  which 
enables  the  lift  and  drift,  etc.,  to  be  readily 
determined.  In  the  case  of  a  model  of  a 
vertical  rising  plane  such  as  a  Helicopter, 
the  model  is  secured  to  the  end  of  a  light 
boom  which  is  pivotally  and  rotatably 
mounted  on  a  pedestal ;  in  the  case  of  the 
model  herein  shown  a  copper  pipe  was  led 
along  the  boom  to  the  model,  which  copper 
pipe  conveyed  comprest  air  to  the  four 
3-cylinder  motors  which  have  a  J^"  bore 
and  Yi"  stroke. 

All  experiments  were  carried  out  on  50 
pounds  air  pressure ;  the  model  measured 
36"  across  the  surfaces  and  has  performed 
all  the  evolutions  desirable  for  "safe  and 
sane  flying." 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


Receiver. 

(365)  Merle  Nantz,  Battle  Creek,  Mich.,  hereby 
presents  to  us  a  scheme  and  diagram  for  an  am- 
plifying telephone  receiver.  It  employs  a  small 
transformer  which  acts  Upon  the  diafram  (D) 
simultaneously  with  the  polarized  magnets  (E  M), 
which  are  energized  by  the  current  from  the  sec- 
ondary of  the  transformer.  In  the  diagram  P  is 
the  primary  of  the  transformer,  S  is  the  secondary 
of  the  transformer,  P  M  a  permanent  magnet  which 
may  or  may  not  be  used.  The  greatest  doubt  .is 
that  the  transformer  will  not  be  efficient  enough  to 
magnetize  the  electro-magnets  properly. 

A.  We  do  not  think  that  the  scheme  is 
feasible,  altho  theoretically  there  are  grounds  for 
your  contention.  The  reason  is  that  a  telephone 
receiver  diafram  is  pulled  down  in  the  exact  ratio 
of  the  current  supplied.  Other  things  being  equal, 
it  will  not  help  you  to  transmit  the  current  as 
shown  in  your  illustration.  As  long  as  you  get  a 
sufficient  number  of  ampere-turns  the  diafram  will 
be  pulled  down  in  a  certain  ratio  to  the  current 
past  thru  the  windings.  Using  a  transformer 
would  therefore  not  help  you.  On  the  contrary, 
due  to  the  losses  inherent  in  every  transformer, 
the  efficiency  of  the  receiver  would  not  be  in- 
creased, but  rather  reduced. 


Patents  to  Minors. 

(366)  Robert  W.  Ashworth,  Houston,  Texas, 
says:  "I  am  fifteen  years  old  and  have  an  in- 
vention which  I  would  like  to  have  patented. 
Please  let  me  know,  if  not  too  much  trouble,  how 
old  a  person  has  to  be  to  apply  for  a  patent  in 
the  United  States." 

A.  As  far  as  we  can  ascertain  there  is  nothing 
in  the  patent  laws  in  the  United  States  that 
prevents  anyone  from  obtaining  a  patent.  As 
long  as  a  person  is  the  inventor  of  a  certain 
device  the  age  will  make  no  difference  and  a 
patent  will  be  granted,  even  to  a  minor. 

This  is  as  far  as  the  Patent  Office  is  concerned. 
It  should,  however,  be  understood  that  a  minor 
would  have  difficulty  in  selling  a  patent  until  he 
was  of  age,  or  unless  he  had  a  guardian  appointed. 


Telephone  Receiver. 

(367)  Weldon  Hampton,  Chicago,  111.,  submits 
several  elaborate  drawings  of  a  telephone  re- 
ceiver, the  principle  of  which  is  shown  in  the  il- 
lustration herewith.  The  inventor  calls  it  a 
secondary  receiver  or  a  combination   of  a  trans- 


Unique  Idea  for  a  Telephone  Receiver,  Pos- 
sessing   Primary   and   Secondary  Windings. 

mitter  and  receiver.  It  may  be  used  for  repro- 
ducing the  feeble  vibrations  in  the  receiver  to 
stronger  ones.  From  the  illustration  it  will  be 
seen  that  two  diaframs  are  used  and  that  the 
receiver  has  a  so-called  primary  and  secondary. 
The  core  of  the  primary  is  hollow  and  a  fine  wire 
A  passes  thru  it  and  forms  one  electrode  of  the 
microphone  H.  The  incoming  '.ine  current  operates 
the  diafram  D,  which  in  turn  vibrates  rod  A  of 
the  microphone.  This  operates  microphone  H, 
which  in  turn  acts  upon  the  secondary  and  the 
diafram    K.     An   amplification   thereby  results. 

A.  A  very  clever  idea,  and  we  think  that  a 
patent  can  be  obtained  upon  it.  We  are  certain 
that  the  device  works  and  it  would  come  in 
useful  for  many  purposes. 


IGNITION  DEVICE. 

(368)  Clyde  Stewart,  BelcfeSrvHle,  Wis.,  says: 
"I  submit  herewith  a  drawing  of  a  proposed  igni- 
tion outfit.  The  drawing  is  almost  self-explana- 
tory. The  secondary  coil,  which  could  be  similar 
to  the  one  used  on  wireless  spark  coils  is  fastened 
firmly  to  the  cam  shaft  C.    The  magnets  N  S  are, 
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This  Patent  Advice  Inquiry  is  Repeated  This 
Month,  as  no  Diagram  was  Publisht  with  It 
in  the  December  Issue. 

of  course,  rotating  all  the  time  the  engine  is  in 
operation.  When  the  engine  is  on  the  compres- 
sion stroke  the  cam  shaft  moves  up,  carrying  the 
coil  with  it.  On  account  of  the  magnetic  field  set 
up  by  the  rotating  magnets  a  high  tension  current 
would  be  set  up  in  the  coil.  I  am  rather  in 
doubt  as  to  how  much  current  could  be  produced, 
but  I  should  think  if  the  secondary  were  larger 
than  most  secondaries  on  gas  engine  coils  enough 
current  could  be  induced.  The  device  could  also 
be  applied  to  automobile  engines  by  means  of  a 
special  device,  which  I  have.  The  question  of 
timing  the  discharge  could  be  solved  by  moving 
either  the  coil  or  magnets. 

A.  This  seems  to  us  a  good  idea,  altho  it 
should  be  tried  out  first  in  practise.  We  are  also 
afraid  that  more  magnets  than  shown  will  have 
to  be  used  in  order  to  get  a  sufficiently  strong 
spark.  We  also  are  afraid  that  unless  the  mag- 
nets are  very  powerful  little  current  will  be  real- 
ized. When  it  is  considered  that  even  a  small 
spark  coil  takes  as  much  as  five  or  six  amperes 
it  will  be  realized  that  in  order  to  get  sufficient 
electro-magnetic  flux  the  permanent  magnet  would 
have  to  be  exceedingly  powerful. 
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Don't  Lose  Your  Rights 


Before  disclosing  your  invention  to  any- 
one send  for  blank  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
A  sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  "Evidence  of  Con- 
ception" sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a  post 
card  will  do. 


lAIOSTER^gSAlHWE 


255   OURAY  BLDG., 
WASHINGTON.  D.  C. 
"Originators  of  form   Evidence  of  Conception" 
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TO  THE  MAN  WITH 
AN  IDEA 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  search 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

164  Owen  Building,  Washington,  D.  C. 
2276-8  Woolworth  Bldg.,  New  York  City 
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Before  disclosing  an  invention,  the  inventor  should  write  for 
bur  blank  form  "EVIDENCE  ON  CONCEPTION."  This  should  be 
signed  and  witnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.    Electrical  cases  a  specialty. 

Our  illustrated  Guide  Book,  "HOW  TO  OBTAIN  A  PATENT," 

sent  Free  On  request.       Highest  References  Prompt  Attention  Reasonable  Terms 


imiinriiimiimimnim 


FREE 
COUPON 


Chicago  Offices: 
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514  Empire  Bldg.  135  S.  Broad  St.        1001-1007  Woolworth  Bldg. 
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Address 


You  benefit  by  mentioning  the  "£/<  i    nter"  when  writing  bo  advertisers. 


938 


ELECTRICAL  EXPERIMENTER 


January,  1920 


? 


HOW  TO  MAKE 

MONEY  WITH  YOUR  PATENT 
HOW  TO  SELL 
HOW  TO  KEEP  CONTROL 
| HOW  TO  ORGANIZE 
W  HOW  TO  RAISE  MONEY 

These  and  hundreds  of  other  vital  questions  the  In- 
ventor must  know  to  make  Ills  invention  a  financial 
success,  fully  answered  In 

The  Inventors'  Manual  of  Valuable  Information 
$1.00  per  copy,  postpaid 

If  you  have  a  patent  or  are  thinking  of  taking  out  one, 
protect  yourself  by  getting  all  the  information  this 
valuable  book  contains. 

Write  for  free  circular  and  table  of  contents. 
■^G.  E.  Perry  Company,  Publiahcrn.  1324 Broadway  N.Y.^^ 

She  Book 
fir 

Inventors  and 
frianufacturers' 

Sixth  coition 

By,  return  mail  FREE. 

Write  LACEY^LACEY 

DeptK.  WashingtonJD.C, 


Free  Book  on  PATENTS 

Write  today  for  a  Free  Copy  of  "How  to 
Obtain  a  Patent."  Contains  valuable  in- 
formation and  advice  to  inventors.  Tells 
how  to  secure  Patents.  Send 
model  or  sketch  of  your  inven- 
tion for  opinion  of  its  patent- 
able nature — Free.  (20  years 
experience.)  Talbert  &  Tal- 
bert, 4287  Talbert  Bldg.,  Wash- 
ington, D.  C. 


How  to 
obtain 
a 

Patent 


ATENTS 


D 

|H  If  you  have  an  invention  and  desire  to  secure  a 
patent,  send  for  our  Free  Guide  Book.  HOW  TO 

^™  GET  YOUR  PATENT.  Tells  our  Terms.  Methods, 
eto.  Send  model  or  sketch  and  description  for  our  opinion 
of  Its  patentable  nature. 

RANDOLPH  &  CO. 

Dept.  172  Washington,  D.  C. 


PATENTS 


C.  L.  PARKER 

Formerly  Member  Ex- 
amining Corps.   U.  S. 

Patent  Office. 
PATENT  LAWYER 

McGill  Bldg. 
Washington,  0.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 


Handbook  for  Inventors, 
and  Selling  Inventions,1 


"Protecting,  Exploiting 

sent  upon  request. 


Patents  Promptly  Procured 

Send  sketch  or  model  for  actual  search 
of  U.  S.  Patents.  Highest  references. 
Personal  service.  Moderate  fees.  Write 
for  Free  Patent  Book. 

GEORGE  P.  KIMMEL,  Patent  Lawyer 

99-B  Loan  &  Trust  Bldg.  Washington,  D.  C. 


Hand  Books  on  Patents.  Trade  Marks,  etc.,  ;ent 
free.  Our  70  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.    The  Scientific  American 

should  be  read  by  arl  inventors. 

MUNN  &  CO.,,  622  Woolworth  Bldg.,  N.  Y. 

Washington  Office,  622  F  St.,  Washington.  D.  C. 


Rotary  Spark  Gap. 

(369)  J.  Russell  Franty,  Du  Bois,  Pa.,  sends 
in  to  us  for  patent  advice  on  the  following  and 
says:  "I  submit  herewith  a  plan  drawing  of  a 
rotary  spark  gap  which  embodies  a  new  idea  in 
the  manner  of  connection.  The  object  of  this  is 
to  increase  the  number  of  discharges  across  the 
gap  per  second  with  the  use  of  a  smaller  number 
of  electrodes. 

Referring  to  the  drawing: 

R  =  rotating  member.  Made  of  bakelite  or 
other  insulating  material. 

B  —  a  ring  of  copper  or  brass  surrounding  R. 

C,  D,  E,  F,  G,  H,  I,  J,  K  =  electrodes  mounted 
on  B. 

S  S'  S"  =  stationary  electrodes.  S  and  S' 
are  similar  to  the  revolving  electrodes  C,  D,  E, 
etc.  S"  is  of  a  rectangular  form  and  is  slidably 
mounted  on  a  stud  so  that  it  can  be  moved  closer 
to  or  farther  away  from  the  revolving  member. 

K,  K'  =  adjusting  knobs  of  bakeiite  or  hard 
rubber. 

A  =  stationary  electrode  support.  It  is  a  T- 
shaped  member  and  supports  the  electrodes  S  S'  S". 

The  stat'.onary  electrodes  S  S'  are  connected 
together  and  thence  to  one  side  of  the  high  ten- 
sion circuit.  The  electrode  S"  is  connected  to 
the  other  side  of  the  circuit. 

When  the  high  tension  current  flows  into  S  it 
jumps  across  the  gap  into  C,  then  passes  thru 
B  into  E  and  then  jumps  across  a  gap  into  S". 
The  rotor  R  moves  in  a  clockwise  direction,  and 
when  it  has  made  1/18  revolution  the  electrode 
G  will  have  come  opposite  the  electrode  S',  which 
being  conn:cted  to  the  electrode  S,  will  pass  a 
current  into  G,  thru  the  ring  B  to  E  and  then 
across  the  gap  into  S".  The  next  spark  will  pass 
between  S  and  K  and  D  and  S."  The  same  cycle 
of  operation  is  repeated  18  times  per  second. 

The  advantage  is  due  to  the  fact  that  each  re- 
volving electrode  is  used  four  times  per  revolu- 
tion, whereas  in  the  ordinary  gap  they  are  only 


The  Object  of  This  Rotary  Spark  Gap  is  to 
Increase  the  Number  of  Discharges  Across 
the  Gap  per  Second  with  the  Use  of  a  Smaller 
Number  of  Electrodes  than  Usual. 

utilized  twice.  Hence  the  discharges  are  twice  as 
frequent  as  in  the  common  gap. 

Thus  the  number  of  revolving  electrodes  may  be 
reduced  and  the  pitch  of  the  omitted  wave  still 
remain  high. 

If  the  number  of  revolutions  per  minute  is  3600 
and  there  are  9  electrodes  on  the  rotating  mem- 
ber, there  will  be  64,800  discharges  across  the 
gap  per  minute,  or  1080  per  second.  The  ordinary 
gap  with  9  electrodes  would  only  produce  540 
discharges  under  the  same  speed. 

In  practice  the  number  of  revolving  electrodes 
could  be  5  or  7  and  the  pitch  of  the  emitted  wave 
will  be  above  600. 

Please  advise  thru  the  patent  advice  columns  of 
the  Electrical  Experimenter  whether  this  idea 
would  be  of  any  practical  value.  Could  a  patent 
be  obtained? 

A.  This  seems  to  us  as  a  very  good  idea  and 
quite  original  to  our  mind.  We  are  almost  certain 
that  a  patent  can  be  obtained  on  this  design.  At 
least  we  have  never  seen  a  gap  just  like  this  de- 
scribed before.  As  a  precautionary  measure,  how- 
ever, we  would  advise  to  have  your  patent  attorney 
make  a  search  for  patentability. 


FRANCE  TO  EXPERIMENT  WITH 
TIDAL  POWER. 

Experiments  to  determine  the  practicality 
of  the  use  of  tidal  power  to  offset  the  coal 
shortage  under  which  France  is  expected 
to  suffer  for  a  long  time  will  be  carried 
out  under  government  auspices  in  St.  Briac 
Bay,  on  the  north  coast  of  Brittany. 

Experiments  are  also  being  conducted  to 
determine  the  possibility  of  replacing  coal 
wholly  or  in  part  on  the  railways,  in  gas, 
water  and  power  plants,  and  for  domestic 
purposes.  The  Petit  Parisien  states  that 
the  use  of  gasoline  in  the  chief  gas,  water 
and  power  plants  of  the  public  service  is 
contemplated,  and  that  a  daily  saving  of 
4,000  tons  of  coal  for  domestic  use  may 
result.  This  would  require  60,000  tons  of 
gasoline  a  month,  possibly  imported  from 
the  United  States. 


Competent  Patent  Service 

By  a  Former  Examining  Official 
of  the  U.  S.  Patent  Office 

Norman  T.  Whitaker 

Lawyer  and  Engineer 
480  Whitaker  Bldg.  Washington,  D.  C. 

Branch  Office.     52  Wall  St..    New  York  City. 

INQUIRIES  INVITED 


PATENTS 

Inventors  Invited  to  Write  for  Information 
and  Particulars 
Highest  References.    Best  Results. 
Promptness  Assured. 

WATSON  E.  COLEMAN 

Patent  Lawyer 
624  F  Street  N.  W.  Washington,  D.  C 

INVFNTflRS  HAVEN'T  YOU  SOME  IDEA 
UlILilllUIlU         uiSt  y0U  can't  jU8t  WOrk  out? 

Give  us  the  idea — we  will  develop  it  for  you.  Me- 
chanical and  electrical  ideas  developed.  Experts  in 
model  and  experimental  work  and  in  perfecting  in- 
ventions. Designing  and  building  labor-saving 
machinery  a  specialty.  Get  in  touch  with  us— 
we  can  save  you  money. 

ELK   MFG.   CO.,  INC. 
192S  Broadway,  New  York 

MATHEMATICS  MADE  EASY 

The  Arcascope — the   Combination  Triangle 
with  a  Brain — will  multiply,   divide,  figure 
percentage  and  proportion,  solve  all  problems 
in  trigonometry  and  geometry,  draw  symmetri- 
cal figures,  plot  arcs,  etc.    Superior  to  any  slide 
rule.    Simple  to  operate.    Also  includes  a 
TRANSPARENT  TRIANGLE,  PROTRACTOR  and 
THREE  RULES.     Used   at  Columbia  University. 
West  Point,  U.  S.  Aeronautic  Schools,  etc.  Only 
cents  Postpaid.   Order  today  before  you  forget. 
Dept.  J,       L.  J.  LEISHMAN  CO.,       Ogdcn.  Utah 


CompleteConservatory 
Course  by  Mail 


,    Wonderful  home  study  music 
lessons  under  great  American 
_  —  - — —4  and  European  teachers.  En- 

dorsed by  Paderewski.  Master  teachers  guide  and  coach  yon. 
Lessons  a  marvel  of  simplicity  and  completeness. 

-  "<--*  — :  are  interested 

,,  ,  „...e,PablicSchool 
Banjo  or  Reed  Organ 
SEND  for  it  NOWI 


Ijtraauutt  u  mat  va  vi  011^^."-".^  ...... 

An..  Innlvumnnl  Write  naming  course  you  ai 
AAV  InStrUmeilt  in:Piano,Harmony. Voice. t 
Music.VioUn,Ck>raet.Mandolm  Guitar.Banjoor 
-and  we  will  send  FREE  CATALOG.   SEND  l- 

'inivwtityEriensionConseryatory.  6236  Stnici-Micn  bmi„  Chicago 

Hang  Your  Own 
Lighting  Fixtures 

Semi-Bowl  $5.85.  Plate  &  Ball  85c. 
4  light  shower  $5.35.  Completely  wired 
Including  glassware.  Send  for  new 
catalogue,  complete  line. 

ERIE  FIXTURE  SUPPLY  CO. 

Sta.  C  Erie.  ?p 


Electricians  I 


Get  up- to- a  ale  fn  House  Wir- 
ing I  Save  Time  Monet, 
_  abor  and  Material  by  using 
our  98  Genuine  Blue  Print 
Drawings,  containing  all  the 
latest  diagrams  and  connections  known  in  house  wiring— every  diagram 
and  connection  up-to-the-minute  as  used  by  first  class  electricians 
for  wiring  B^tXS,  BURGLAR  ALARMS,   LIGHTS,   ANNUNCIATORS,  FlRE 

Alarms  *nd  Electric  Gas  Lighting.  These  drawings  are  bound  in  tbo 
form  of  a  flexible  book  [9  x  121  for  convenience  In  using  on  the  job. 
Send  for  them,  and  If  they  don  t  make  you  more  efficient  as  a  wlreman 
and  save  you  many  times  their  cost  as  a  contractor,  return  them  and 
money  will  be  refunded— you  can't  afford  to  be  without  them.  Onb 
Dollar  postpaid.   Send  for  circulars  on  other  sets  of  drawings. 

PATENT  SPECIALTY  COMPANY 

P.  O.  Bos  No.  583  San  Francisco,  Cat. 


How  to  Get  Rid  of  Moles 


A  simple,  safe  home  treatment — 15 
years'  success  in  my  practice. 
Moles  (also  BIG  growths)  Dry  Up. 

Ask  for  Free  Booklet  of  Full  Particulars 

WM.  DAVIS,  M.D. 

4 1 40  State  Street    Perth  Amboy,  N.J. 


LEARN  WATCH  REPAIRING 


iou  can  learn  by  our  modern  and  orig- 
inal system  of  instruction  every  part 
of  the  Watch  Repairing  Trade  at  home 
as  good  or  better  than  at  a  shop.  You 

can  earn  money  while  learning  and  secure  a 
well  paying  position  or  start  in  business  after 
completing  our  course  of  instruction.  Good 
watch  repairers  are  always  In  demand  and  earn 
_  from  $20  to  $36  per  week.  For  particulars 
_  apply  to  the 

Milwaukee  School  of  Watchmaking      166  Mason  Si.,  Milwaukee,  Wis 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Voice  Thrower  10c 

W//  Learn  to  throw  your  voice  into  a  TBUNK. 
under  the  bed,  out  in  the  hall  or  anywhere. 
Lots  of  FUN  fooling  the  Teacher,  Janitor. 
Policeman,  Parents,  Neighbors,  or  Friends. 

THE  VENTRILO 

Is  a  little  instrument  that  fits  Into  the  mouth 
out  of  sight.  BOYS  or  GIRLS  can  use  it 
in  conjunction  with  the  above  for  imitating 
'  blrdsand  animals.  Never  falls.  A  32-page 
book  on  Ventriloquism  sent  with  the  Ventrilo  for 
10  cents. 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of 
them,  and  all  good  ones.  Spring  a  new  one  on  your 
neighbors. 

Large  book  with  cover 
by  mail,  10c 


ROGEN  X  RAY 

Price  10  cents 

I  HERE,  BOYS,  is 
_  just  what  you 
want.  With  this  instru- 
ment you  can  apparently  see  the 
bones  in  your  fingers.  Think  of  the  fun  you  can 
have  with  it.  Sample  by  mail,  TEN  CENTS 


SKULL  RING 

Here  Is  a  handsome,  up-to-date 
Bins,  representing  a  Skull  and 
Cross-bones.  Has  stones  In  the 
ayes  and  looks  something  fright- 
ful. Women  won't  like  it,  but 
for  men  or  boys  it  is  a  great 
novelty.    Sample,  by  mall,  ISo. 

Gee  !  What  a  Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUINE 
STUFF.  Some  Green  backs  and 
Borne  Yellow  backs.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be 
after  you  when  they  see  the  wad. 
BIG  roll  of  15  pieces  by  mail, 
10  cents. 

ENCHANTED  BARREL 

\  Tho  Most  Wonderful  Pocket  Trick  Made 

CHANGE  A  CENT  INTO  A  DIME 

i  Atk  your  friend  to  drop  a  dime  in  the  barrel 
When  he  takes  it  out.  Behold  I  It  is  a  CENT. 
You  make  9  cents  every  time  you  fool  them. 
Never  falls.  They  cannot  get  on  to  It.  1n« 
Sample  barrel  ,  with  directions,  only   *W» 

Hindso  Flower  Pot  Trick 

You  have  all  heard  of  the  great  Hindoo 
trick  (making  a  plant  grow  out  of  a 
flower  pot  right  in  front  of  an  audience). 
This  trick  has  puzzled  the  whole  world 
for  years  until  an  old  Hindoo  fakir  gave 
it  away.  We  send  the  whole  outfit  by 
mail  with  full  instructions  for  15  cents. 


BIG  VALUE  for  10  Gts. 

6  Songs,  words  and  music;  25 
Pictures  Pretty  Girls ;  40  Ways  to 
Make  Money ;  1  Magic  Book ;  1 
Book  Letter  Writing ;  1  Dream  Book 
and  Fortune  Teller ;  1  Cook  Book ; 
1  Baseball  Book,  giving  rules  for 
games;  1  Toy  Maker  Book;  Lan- 
guage of  Flowers ;  1  Morse  Tele- 
graph Alphabet ;  12  Chemical  Ex- 
periments ;  Magic  Age  Table ;  Great 
North  Pole  Game  ;  100  Conundrums  ; 
;  12  Games;  30  Verses  for  Autograph 
All  the  above  by  mail  for  10c. 

Trumpet  in  Handkerchief 

The  Trumpet  in  the  Handkerchief 
has  come  to  torment  us.  It  is  a 
startler.  A  small  metal  trumpet 
is  ingeniously  concealed  in  a 
handkerchief.  ■  On  meeting  your 
friends,  after  chatting  awhile,  you 
take  out  this  handkerchief  and 
blow  your  nose.  It's  like  a  sudden  clap  of  thunder! 
The  ladies  scream,  and  your  male  friends  will  think 
they  heard  the  whistle  of  a  steam  engine.  You  can 
blame  the  hideous  noise  to  your  having  a  very  bad 
cold,  and  keep  the  fun  up  as  long  as  you  like. 

Price,  10c,  3  for  25  cents,  by  mail. 

Any  3  for  30c  Mailed  with  Catalog 

ROYAL  NOVELTY  COMPANY 

415  East  Ave.,     South  Norwalk,  Conn. 


By  JOSEPH  H.  KRAUS 

(Continued  from  page  877) 


A  person  is  instantly  imprest  by  the  bright 
blue  glow  at  the  far  end  of  the  pool  and 
going  over  to  investigate,  sees  the  steril- 
izer. Looking  into  the  pool  he  can  see  the 
bottom  thru  eight  feet  of  water  as  clearly 
as  tho  he  were  looking  into  a  finely  pol- 
ished glass,  and  ah !  what  confidence  he 
has  in  "taking  a  duck"  in  the  inviting 
waters  glittering  and  sparkling  in  their 
purity. 

The  device  is  constructed  very  simply. 
It  consists  of  a  tank  of  non-ponderous 
proportion,  which  tank  contains  three  com- 
partments. Between  the  vanes  which  di- 
vide the  compartments  is  an  opening,  al- 
lowing for  the  insertion  of  the  ultra-violet 
ray  lamp, — the  water  in  order  to  flow 
from  one  of  the  compartments  to  tht 
other,  must  pass  two  of  these  lamps.  The 
drain  pipe  successfully  prevents  the  over- 
flow of  the  water  above  the  compartment 
vanes.  In  this  way  all  of  the  water  must 
pass  over  or  under  the  sterilizer  at  least 
twice.  The  water  constantly  going  in, 
forces  the  rest  of  the  water  along,  and 
inasmuch  as  the  last  compartment  has  a 
low  vane  or  partition,  a  miniature  water 
fall  is  produced.  The  water  then  passes 
into  the  pool  thru  the  supply  outlet  pipe. 
The  tank  can  sterilize  about  300  gallons  of 
water  per  hour,  and  perhaps  even  more 
may  be  obtained  from  it. 


(Continued  from  page  885) 


How  easily  this  maneuver  is  executed  is 
proven  by  the  remarkable  triple  exposure 
photograph  here  reproduced.  This  picture 
shows  three  exposures  on  one  plate  de- 
picting the  Landreth  Motor-boat  turning 
in  approximately  its  own  length  while  trav- 
eling "full  speed"  ahead!  The  exposures 
were  made  a  few  seconds  apart  and  the 
boat  made  a  complete  turn  in  approximately 
twenty  seconds  ! 

With  a  few  turns  of  the  wheels  the  rud- 
der plates  are  set  in  V-shape,  as  illustrated 
in  the  chart  and  with  the  propeller  running 
full  speed  ahead,  the  boat  almost  instantly 
stops  and  starts  to  run  backward.  The  boat 
was  brought  from  full  speed  forward  to 
backing  in  9  seconds.  With  the  reversing 
gear  originally  installed  on  this  boat  it 
took  26  seconds  to  back.  The  reversing 
speed  can  be  controlled  to  any  degree  by 
increasing  or  decreasing  the  angular  posi- 
tions of  the  rudders.  The  reversing  mo- 
tion is  imparted  by  a  stream  of  water 
thrown  back  against  the  rudder  by  the 
propeller  and  projected  thereby  forward 
along  the  sides  of  the  boat  toward  the  bow. 
The  speed  of  this  water  is  sufficient  to  pro- 
pel the  boat  backward  at  about  30  per  cent 
of  the  full  speed  ahead.  Just  how  this  is 
accomplished  is  shown  in  the  accompany- 
ing detail  drawing.  It  will  be  noted  that 
there  is  a  steel  plate,  or  fin,  above  the  rud- 
der which  prevents  the  water  thrown  back 
by  the  propeller  to  escape  over  the  top  of 
the  rudder.  This  fin  assists  in  directing 
the  water  forward  along  the  sides  of  the 
boat. 

The  manner  in  which  this  experimental 
boat  was  equipt  with  the  new  rudder  is 
shown  in  the  photos  herewith.  It  was  dis- 
covered in  these  experiments  that  the  angle 
of  the  supporting  rod  must  be  90  degrees, 
or  more,  with  the  propeller  shaft. — Photos 
courtesy  of  General  Electric  Co. 
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Interchangeable 
Type 


One  of  the  Greatest  Achievements 
of  Science  and  Invention. 


Hammond 


"Many  Typewriters  In  One" 

For  the  Mathematician,  Engineer,  Chemist, 
Astronomer,  Surveyor,  Navigator — there  is 
no  typewriter  like  the  Multiplex  Hammond  ! 
The  Multiplex  does  many  things  that  no 
other  typewriter  can  do ! 
The  Mathematical  Multiplex  contains  the 
characters  and  signs  used  for  writing  in 
higher  and  lower  mathematics,  and  for 
engineering,  mechanics,  etc.,  as  well  as  for 
all  the  ordinary  work  that  can  be  done  on 
any  typewriter.  Just  note  these  fine  styles 
of  Multiplex  type — 

TWO  STYLES  OF  TYPE,  or 
two    to   five  different 
Languages,   carried  on 
the  machine  AT  ONCE. 
"JUST  TURN  THE  KNOB" 
and  change  instantly 
from  Roman  Type,  to 

Italics,    or  Miniature 
Roman,    0\,   ou'l.  iB-eau;t'l'^U'C 

^cvlfct  Sy\>-ey  or  from  En- 
glish to  Greek,  Russian, 
German,   French,  etc. 
Any  other   type   or  lan- 
guage   can   be  substituted 
in   a  feu  seconds. 

The  above  gives  a  slight  idea  of  the  versatility  of 
the  Multiplex  which  has  literally  revolutionized 
typewriting — has  changed  it  from  monotonous  com- 
mercial work  to  the  beauty  of  fine  printing  and 
engraving. 

WRITE  FOR  FREE  BOOKLET  showing  the 
many  languages  and  type  sets  of  the  Multiplex — 
there's  a  type  for  every  profession,  every  business, 
every  science,  including  technical  signs  and  sym- 
bols and  chemical  keyboard. 

Fill  out  the  Coupon  and  mail  to  us  now — 
before  you  turn  this  page  and  possibly  for- 
get.   You  incur  no  obligation. 


Also — an  Aluminum 
PORTABLE  Model 

For  Traveling — for  home.  Weighs 
about  11-lbs.  Full  capacity.  Ask 
for  special  folder. 


I  THE   HAMMOND  TYPEWRITER  CO. 

■  589  East  69th  Street  New  York  City  * 

I  ■ 
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g  Address  ■ 

■  1 

■  Please  write  your  occupation  below.  j 
advertisers. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  ■writing  tc 


940 


ELECTRICAL  EXPERIMENTER 


January,  1920 


BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with,  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy,  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  27  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.    Mark  and  mail  this  coupon  now. 

—        —      TEAR  OUT  HERE  ■      ■      ■  1 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6215,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  before  which  I  mark  X. 

D SALESMANSHIP 

□  AUVERTISINII 

□  Show  Card  Writer 

□  Sign  Painter 

□  ILLUSTRATING 

§ Cartooning 
BUSINESS  MANAGEMENT 
Private  Secretary 

B BOOKKEEPER 
Stenographer  and  Typlit 

□  Cert.  Public  Accountant 

□  TRAFFIC  MANAGER 

□  Railway  Accountant 

□  (iOOU  ENGLISH 

□  Teacher 

□  Common  School  Subjects 

□  Mathematics 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  AUTOMOBILE  OPERAT'G 

□  Auto  Repairing 

□  PLUMBING  AND  HEATING 

□  Textile  Overseer  or  Sapt. 

□  Navig-atlon  IDSpanlsh 

□  AGRIOULTURElnFreneh 

□  Poultry  KalsloglOItaltan 


□  MECHANICAL  HRAETING 
STRUCTURAL  DRAFTING 
SHIP  URAFTING 
ELECTRICAL  DRAFTING 
ARCHITECTURAL  DRAFTING 

□  SHEET  METAL  DRAFTING 

□  BOILERMAKER  DRAFTING 

□  BRIDGE  DRAFTING 

□  MACHINE  DESIGN 

J  ELECTRICAL  ENGINEER 

□  Electric  Lighting  and  Railways 

B Electric  Wiring 
Telegraph  Engineer 

□  Telephone  Work 

□  MECHANICAL  ENGINEER 

B Machine  Shop  Practice 
Gas  Engine  Operating 

□  CIVIL  ENGINEER 
^Surveying  and  Mapping 
^STATIONARY  ENGINEER 

□  Marine  Engineer 

□  ARCHITECT 

□  Contractor  and  Builder 

□  Concrete  Builder 

□  Structural  Engineer 

□  CHEMIST 


Name. 
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Street 

and  No  
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NO  CARBON -MORE  POWER-LESS  FUEL 


50 


_    _  "P 

On  marfcet  5  years.  Over 
10.000,000  in  use.  Every 
set  guaranteed.  Popular 
thru  service.  Don't  re- 
bore  cylinders.  "NO* 
LEAK-O"  makes  good 
when  others  fail.  Made 
different.  Give  results 
no  other  ring  can.  Write  for  booklet.  Order  from 
nearest  Jobber,  or  write  direct. 

NO-LEA  K  -0  PISTON  RING  CO.,  Baltimore,  2i. 
Beware  of  Imitations.   See  that  NO-LEAK-O  is  on 
EVERY  PACKAGE. 


Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
5  business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
S^W  NTllfr "Y^S^S?^    good.    Catalog  Free. 
Cleveland  Automobile  School,  1807  E.24th  St.,  Cleveland,  0. 
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TAMMERER 

Send  10  cents  for  my  remarkable 
booh.  "How  To  Stop  Stammering." 
Kill     the     fear     of  stammering. 
Be  education  the  key. 
The  Hatfield  Institute,   109  N,  Dearborn  St,  Chicago.  111. 


DR.  J.  H.  ROGERS  URGED  FOR 
NOBEL  PRIZE. 

A  cablegram  sent  recently  to  Stockholm, 
Sweden,  may  secure  for  Dr.  James  Harris 
Rogers  of  "Underground  Radio"  fame,  an 
honor  which  he  well  deserves  and  a  reward 
that  he  has  spent  a  lifetime  in  earning. 
The  cablegram  follows : 

Committee  on  Award  of  Nobel  Prize  in 
Physics, 

Royal  Academy  of  Science, 

Stockholm,  Sweden. 
We  ask  consideration  in  award  of  prize 
in  physics  for  Dr.  James  Harris  Rogers, 
Hyattsville.  Md.,  discoverer  of  under- 
ground and  undersea  wireless.  Details 
obtainable  from  Baltimore  Sun,  South- 
ern Commercial  Congress,  United  States 
Senator  France,  Georgetown  University. 

[Signed.] 
Maryland  Academy  of  Sciences, 

Francis  C.  Nicholas,  Director. 
While  all  the  scientific  world  concedes 
that  Dr.  Rogers  discovered,  revealed  and 
put  to  immediate  practical  use  a  secret  that 
Nature  had  hitherto  concealed,  no  one  hap- 
pened to  think,  before  The  Baltimore  Sun 
suggested  it,  of  the  Nobel  prize  in  physics 
as  a  reward  for  his  achievement. 

The  Nobel  Prize  Fund  is  administered 
by  a  board  of  trustees  at  Stockholm,  and 
the  income  from  it  is  divided  into  five  equal 
sums,  of  about  $40,000  each,  to  be  awarded 
annually  December  10,  the  anniversary  of 
the  donor's  death,  and  to  be  known  as  the 
Nobel  Prizes.  The  prizes  are  conferred 
for  what  is  considered  the  greatest  work 
of  the  year  in  chemistry,  in  physics,  in 
medicine  or  physiology,  in  idealistic  litera- 
ture and  in  the  furtherance  of  the  world's 
peace.  The  trustees  do  not  make  the 
awards,  but  have  designated  various  edu- 
cational institutions  of  Sweden  to  make 
them.  The  Royal  Academy  of  Science, 
Stockholm,  is  chosen  to  award  the  prize  in 
chemistry  and  that  in  physics. 

Thus  far  only  three  persons  in  America 
have  won  Nobel  prizes.  The  late  President 
Theodore  Roosevelt  was  chosen  for  his 
share  in  bringing  about  peace  between  Rus- 
sia and  Japan  in  1906;  Dr.  Albert  A.  Mich- 
elson,  of  Chicago,  a  German  by  birth  but 
a  resident  of  the  United  States  and  a  grad- 
uate of  the  Naval  Academy,  won  the 
physics  prize  in  1908,  and  Senator  Elihu 
Root  received  the  Nobel  Peace  Prize  for 
1912  because  of  his  work  in  the  pacification 
of  Cuba  and  the  Philippines. 

No  Nobel  prize  has  been  awarded  in 
physics  since  1915  owing  to  the  war. 

Dr.  James  Harris  Rogers,  of  Hyattsville, 
inventor  of  the  underground  and  undersea 
wireless  system  of  telegraphy,  regarded  as 
one  of  America's  greatest  war  inventions, 
has  made  a  discovery  in  physics  and  per- 
fected a  practical  invention  that  makes  him 
today  a  central  figure  in  the  scientific 
world.  It  is  a  discovery  that  gave  the 
United  States  opportunity  successfully  to 
transport  American  troops  to  the  Continent 
and  to  continue  to  receive,  continuously, 
telegraph  messages  from  Europe  after  At- 
lantic cables  had  been  cut. 


PLAN  SERIES  OF  RADIO 
STATIONS. 

The  Y.  M,  C.  A.  Radio  Club  of  Sioux 
Falls,  S.  D.,  is  very  active.  At  present  the 
club  has  32  members  and  more  are  joining 
daily. 

Since  the  organization  of  the  club  a  short 
while  ago  lessons  have  been  given  regularly 
in  the  code  and  the  fundamental  points  of 
wireless,  including  construction  of  radio 
stations  and  the  use  of  the  apparatus  in 
connection  therewith. 

With  the  establishment  of  several  wire- 
less stations  about  the  city,  it  is  hoped  that 
the  club  will  become  more  interesting  and 
have  a  greater  appeal  to  the  boys  of  the 
city.  The  varied  phases  of  communication 
present  many  opportunities  for  developing 
interest  and  knowledge  of  the  subject. 


Radio  Diagrams 

and  Formulae 
in  Loose  Leaf  Form 

The  publishers  of  the  CONSOLIDATED 
RADIO  CALL.  BOOK  have  completed  the 
preparation  of  diagrams  and  instructions 
on: — 

Measurement  of  Capacity  of  a  Condenser. 
(Substitution  Method.)  Calibration  of  a 
Variable  Condenser.  Two  Diagrams  and 
Curve  No.  1 

Measurement  of  Inductance  of  a  Coil  or  Circuit. 
Two  Methods — Two  Diagrams  No.  2 

Measurement  of  Distributed  Capacity  of  an  In- 
ductance.   Diagram  and  Curve  No.  3 

Measurement  of  Fundamental  Wavelength  of 
an  Antenna.  Three  Methods.  Three  Dia- 
1    grams  No.  4 

Measurement  of  Wavelength  of  Distant  Trans- 
mitting Station.  Two  Methods.  Calibration 
of  a  Receiving  Set.    Two  Diagrams...  .No.  5 

Measurement  of  Effective  Antenna  Capacity. 
Two  Methods.    Two  Diagrams  No.  6 

Measurement  of  Inductance  of  Antenna  and  a 
Third  Method  of  Measuring  Effective  Capac- 
ity of  Antenna.    One  Diagram  No.  7 

Measurement  of  Antenna  Resistance.  Substi- 
tution Method  No.  8 

Schematic  Wiring  Diagram  of  Regenerative  Au- 
dion  Receiving  Set  Suitable  for  Receiving 
High  Power  Undamped  Wave  Stations.  Con- 
nections shown  are  those  used  in  most  Navy 
and  Commercial  Receivers  No.  50 

Table  giving  the  value  of  LC  (Product  of  In- 
ductance and  Capacity)  for  wavelengths  from 
300  to  20,000  meters.  Inductance  in  Micro- 
henrys  No.  100 

Table  same  as  above  but  with  Inductance  in 
centimeters  No.  101 

Schematic  Wiring  Diagram  of  Signal  Corps 
Type  SCR-68  Radio  Telephone  Transmitting 
and  Receiving  Set  No.  51 

Schematic  Wiring  Diagram  of  Type  CW-936 
(Navy  Submarine  Chaser)  Radio  Telephone 
and   Telegraph   Transmitter   and  Receiver. 

No.  52 

Schematic  Diagram  of  Type  S.E.  1100  (Navy 
Plying  Boat)  Radio  Telephone  and  Tele- 
graph Transmitter  No.  53 

These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented.  They  are  printed 
on  pages  size  8V2  x  11. 

Complete  Set  of  14  Sheets  ^  g 
as  described,  sent  postpaid  f  %3\* 

CONSOLIDATED  RADIO  CALL 
BOOK  CO.,  Inc. 
41  Park  Row,  New  York,  N.  Y. 


35  Miles 
per  hour 

Is  Record 
of  this 
Car 


_  oys,  _ 

little  car  driven  by  gasoline  motor, 
can  be  built  by  any  boy.   Parts  are 
furnished    by  as  and  are  very 
cheap.    Send  26c  for  building 

f>lana  and  price  list  of  parts  show- 
n»  how  to  build  this  lad's  car. 


SYPHER  MFG. CO. 
156  Warren  Street 
TOLEDO.  OHIO. 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  and  rebuilt  motorcycles,  single  and  twins, 
$25  to  S100.    Used  bicycles,  $6.00;  tan- 
dems. $10.  AH  machines  guaranteed 
In  good  working  order.   New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.   You  save  dealers' 
prof.ts.     Motorcycle  and  auto- 
mobile tires  too.  S3. 00.  Complete 
ineof  parts  and  supplies, 
ger  Cycle  Co. ,  Rochester,  W.Y. 
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Perfected  Gasoline  Engines-  . 
•    "  h.  p.— for  Farm 
.    Price.  $27.50 


MACHINES 

.   trial.     Send  tor  | 

^  Special  Offer.  

OPP   ENGINE  CO. 
Racine.  Wis. 


STARTER  for  FORD  CARS 


INDEX  W.Ti 
ELECTRICAL  EXPERIMENTER 

Contains  24  pages  and  shows  every  article  of  Inter- 
est that  has  been  published  since  the  inception  of  the 
magazine  up  to  and  including  April.  1918.  It  is  abso- 
lutely indispensable  to  everybody  interested  in  any 
kind  of  electrical  research  work. 

Postpaid  15c 
Experimenter  Publishing  Co.,  231  Fulton  St..  N.  Y.  C. 
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THE  HEART  OF  THE  WIRELESS 


An  Amateur  Station 
Without  a  Vacuum  Tube 
is  Years  Behind  the  Times 

MARCONI  V.T 

$7.22  each 

Under  agreements  recently  effected  the  Marconi  V.  T.  is  the 
only  vacuum  tube,  or  audion,  which  may  be  sold  to  amateurs, 
laboratories,  schools  of  instruction  and  experimenters. 

The  approximate  operating  life  of  the  MARCONI 
V.  T.  is  1,500  hours. 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879532 


FEDERAL-AUDIO  FREQUENCY 
TRANSFORMER 

Designed  for  use  with  the  Marconi  V.  T. 

$7.10 


Standardized  Socket  $1.50  additional 


The  Marconi  Resistance,  connected  in  the  circuit 
between  the  grid  and  the  filament  of  the  Marconi 
V.  T.,  is  made  in  the  following  standard  sizes: 

Yl  megohm,  1  megohm,  2  megohms,  4  megohms, 
6  megohms. 

Resistances  of  any  special  fractional  values  up  to  6 
Standard  Resistance,  Complete  $1.00        megohms  can  be  supplied. 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 


MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 


235  BROADWAY,  NEW  YORK 


Retail  Office  and  Exhibition  Rooms — 25  Elm  Street,  New  York 
Sole  Distributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 
BRANCH  OFFICES: 


Schofield  Bldg.,  Cleveland,  Ohio 
American  Bldg.,  Baltimore,  Md. 


Insurance  Exch.  Bldg.,  San  Francisco,  Cal.  301  Commercial  Bank  Annex,  New  Orleans,  La. 
136  Federal  St.,  Boston,  Mass.  109  South  2nd  St.,  Philadelphia,  Pa. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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WIRELESS  MEN 
and  AMATEURS 


The  Second  Edition  of  the 

Consolidated 
Radio 
Call  Book 


I  Will  Be  Out  Feb.  5 


The  only  book  in  print  offi- 
cially listing  all  the  amateur 
radio  calls  as  issued  by  the  Bureau  of  Commerce. 
Meets  a  timely  and  urgent  necessity  among  radio 
and  steamship  companies,  professional  and  ama- 
teur radio  operators,  and  those  having  need  of 
authentic  and  practical  information  on  radio  calls; 
radio,  telegraph  and  cable  rates,  special  signals 
and  general  radio  procedure. 

All  Amateur  Calls  Listed 


In  addition  every  vessel  and  land  sta- 
tion in  the  world  is  represented  and 
listed  alphabetically,  according  to 
names  of  vessels  or  land  stations,  and 
according  to  call  letters ;  Revision  of 
American  coastal  stations  under  U.  S. 
Naval  control,  and  their  new  calls. 


That  new  and  great  aid  to  navigation 
— the  radio  compass — is  explained  and 
is  a  unique  feature  of  this  publication 
which  will  be  of  special  value  to 
masters  of  merchant  vessels.  This 
book  contains  all  calls  listed  in  the 
new  book  to  be  published  by  the  De- 
partment of  Commerce. 


Price  $1.00  Prepaid 


IMPORTANT  NEW 
Given  Free  with  Each  Copy 

A  Wireless  Map  of  the  World  in  colors  is  given  absolutely  free 
with  each  copy.  This  map  shows  the  locations  of  all  the  high 
powered  RADIO  stations  in  the  world,  including  the  time 
signal  stations.  In  addition  it  tells  at  a  glance  how  far  away 
any  of  these  stations  are.  Of  greater  interest  are  the  time 
zones,  which  enable  the  amateur  to  compute  instantly  the 
correct  time  for  the  zone  in  which  he  is  located  from  any  time 
signal  station. 


Order  Your  Copy  Today 

Send  Cash,  Money  Order  or  Check.  Act  quickly,  as  orders  are 
pouring  in  and  the  edition  will  be  rapidly  exhausted.  All  orders 
filled  in  the  order  of  their  receipt  and  first  come,  first  served. 

Consolidated  Radio  Call  Book  Co.,  Inc. 

41  Park  Row,  New  York  City 

This  book  also  contains  the  advertisements  of  practically  every  leading  com- 
pany in  the  radio  field. 


♦ 

♦ 


! 

! 
f 

♦ 
♦ 
♦ 

! 
i 

♦ 

! 
t 

i 
i 

♦ 
♦ 

i 
$ 

♦ 

! 


Mt.  Wilsoia  HO©« 


(Continued  from  page 


effect  it,  however,  and  even  the  heat  from 
the  friction  of  grinding  made  it  necessary 
each  day  to  discontinue  work  after  a  cou- 
ple of  hours.  Another  most  elaborate 
series  of  tests  was  made  each  day  to  de- 
termine the  effect  of  the  previous  day's 
grinding  on  the  optical  qualities  of  the 
glass.  To  carry  out  these  tests  a  60-inch 
plane  mirror  was  required,  the  grinding  of 
which  took  nearly  a  year  in  itself. 

HUGE  LENS  MIRROR  WEIGHS  9,000  LBS.,  OR 
4V2  TONS. 

When  the  polishing  was  complete  the 
huge  mirror  was  12%  inches  thick  at  the 
edge,  101  inches  in  diameter  and  weighed 
9,000  pounds.  The  surface  is  slightly  par- 
abolic and  yet  at  its  center  differs  from  a 
true  spherical  form  by  only  .001  of  an  inch. 
A  deviation  of  more  than  .000,004  of  an 
inch  from  the  theoretical  form  calculated 
by  the  mathematician  was  positively  not 
permissible.  Imperfections  so  minute  are 
discovered  by  exploring  the  surface  of  the 
disc  with  a  ray  of  light  and  it  was  for  this 
purpose  that  the  60-inch  plane  mirror  was 
required.  And  thru  the  center  of  this  won- 
derful mirror  a  hole,  several  inches  in  di- 
ameter, is  drilled.  This  is  used  for  viewing 
the  image  thru,  as  explained  later  on. 

In  the  spring  of  1917,  eleven  years  after 
the  order  was  given  for  the  casting  of  the 
glass,  and  seven  years  after  the  grinding 
began  the  mirror  was  pronounced  fit  for 
use  and  it  was  therefore  silvered.  The 
area  of  its  surface  is  8,012  square  inches 
and  the  operation  of  silvering  required  150 
gallons  of  distilled  water  and  32  ounces  of 
silver  nitrat.  In  15  minutes  the  deposi- 
tion of  silver  was  complete. 

For  use  in  conjunction  with  the  larger 
mirror  two  convex  mirrors  also  had  to  be 
ground.  These  mirrors  were  of  29  and  25 
inches  aperture  respectively  and  when 
combined  with  the  larger  mirror  increase 
its  focal  length  from  42  feet  ZV2  inches  to 
150  and  251  feet. 

In  the  meantime  other  and  equally  impor- 
tant operations  were  in  progress,  for  tele- 
scope mirrors  are  useless  without  proper 
mounting  and  housing.  The  dome  of  the 
observatory  built  contemporaneously  with 
the  grinding  of  the  mirror  is  100  feet  in 
diameter  and  100  feet  high.  In  its  con- 
struction 650  tons  of  steel  were  used,  all 
of  which  had  to  be  transported  to  the 
summit  of  Mount  Wilson,  6,000  feet  high. 
To  permit  this  it  was  necessary  to  widen 
the  mountain  road  from  3  to  8  feet.  Mo- 
tor trucks  having  extra  water  supply  to 
prevent  overheating  on  the  steep  grades 
were  found  necessary  and  6  months  were 
required  to  get  the  materials  to  the  top. 
The  larger  parts  of  the  telescope  mounting 
were  made  in  the  Fore  River  Ship-yard  at 
Quincy,  Mass.,  and  the  dome  was  built  by 
the  Morava  Construction  Works  of  Chi- 
cago. 

The  dome  is  made  of  metal  and  is  dou- 
ble-walled to  insure  more  uniform  tem- 
perature. The  greater  portion  of  the  dome 
rotates,  only  the  lower  28  feet  being  sta- 
tionary. A  huge  central  pier,  surrounded 
by  40  others,  comprises  the  foundation  for 
the  telescope  mounting.  Underneath  the 
main  pier  is  a  6-foot  depth  of  sand.  This 
pier  is  of  solid  concrete  and  hollow.  At 
the  level  of  the  ground  it  is  20  feet  by  45 
feet  and  rises  to  a  height  of  33  feet.  In 
it  are  three  heavy  floors,  the  uppermost  of 
which  at  a  level  of  25  feet  houses  the  driv- 
ing clock  and  other  parts  of  the  mechan- 
ism. The  pier  is  surmounted  by  a  circular 
floor  52  feet  in  diameter.  To  exclude 
(Continued  on  page  944) 
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RECEIVING 


PRICE  $75.00 

Connect  A  A  to  Radio  Receiver  and  BB  to  6-volt  storage  battery 


FOR  MUSIC  AND  VOICE 


Telemegafone 


The  Most  Efficient 
Telephone  Receiver 
and  Loud  Speaker 

The  most  rugged,  simple  and 
reliable  instrument  yet 

produced  for  the 
reproduction  of  sound 

For  Radio,  it  is  not  only  a  most 
sensitive  receiver  when  used  with  the 
head-set,  but  is  also  the  most  power- 
ful loud  speaker  manufactured. 

The  powerful  Magnavox  Telemega- 
fone  fills  a  long  felt  need  of  public 
speakers  and  places  of  amusement. 

The  Magnavox  Telemegafone  enabled 
President  Wilson  to  speak  to  50,000 
people  at  San  Diego.  The  President's 
Victory  Loan  message  was  trans- 
mitted by  radio  telephone  from  an 
airplane  and  reproduced  by  the  Mag- 
navox Telemegafone  to  20,000  people 
assembled  in  front  of  the  Treasury 
Building  at  Washington,  D.  C. 

Immediate  Deliveries  —  Send  for  Bulletin 


Patinteo  in  U  S  A  ANOFOflEiGNCOUKTRlES 


PRICE  $150.00 

With  attachment  for  Phonograph  as-  shown 
Operates  from  6-volt  storage  battery 


2701-2759  East  Fourteenth  Street 

Oakland,  California 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.  S.  Army  Standard 

THE  Radio  Offi- 
cers of  the  NC 
Planes,  after  test- 
ing all  other 
buzzers,  de- 
cided to  use 
the  "Mesco" 
on  their  ra- 
dio equip- 
ment. The 
R  -  3  4  was 
equipped  with  two  Mesco  Radio  Buzzers. 

Why?  Because  of  its  reliability  and 
constancy  in  operation;  greater  output 
efficiency;  ease  of  adjustment;  unaffected 
by  extreme  variations  in  weather  con- 
ditions; exposed  wires  eliminated. 

Sparking  is  almost  entirely  eliminated, 
so  that  the  energy  lost  in  light  and  heat 
in  the  operation  of  other  buzzers  is  here 
conserved  and  radiated  in  the  form  of  os- 
cillating energy. 

This  buzzer  maintains  a  constant  note  and  is 
recommended  as  an  exciter  for  checking  wave- 
meters  where  pure  note  and  ample  energy  are 
required. 

List  No.  55,  Mesco  Radio  Buzzer 
Price  $2.05 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  tour 
feet  of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly 
finished  wood  base,  and  three  nickel  plated  bind- 
ing posts  are  so  connected  that  the  set  may  be 
used  for  five  different  purposes. 
List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery 

and  cord  $3.24 

Weighs  4  lbs.  packed. 

Price  does  not  include  postage. 

MCCrlt  Combination  Practice  Set  for  Learning  the 
ITILOvU  Mo.  and  Cont.  Visual  and  Audible  Codes 


This  outfit  is  the  only  reliable  instrument  which 
will  enable  students  to  become  proficient  opera- 
tors in  the  U.  S.  Naval  Service,  because  it  is 
equipped  with  a  buzzer  and  miniature  lamp  en- 
abling the  user  to  master  both  the  visual  and 
audible  signals  quickly. 

List  No.  52 — Practice  Set  with  Red  Seal 

Battery  and  Cord  $4.05 

Weighs  4  lbs.  packed.  Price  does  not  in- 
clude postage. 

We  carry  a  Large  and  Complete  Line  of 
Standard  Wireless  Material  Recognized  by 
Experts  as  such  with  Competent  Experienced 
Wireless  Attendants  in  Charge. 

Send  for  the  New  Edition  of  Our  Catalog  W28 

It  Is  pocket  size,  contains  264  pages,  with  over  1,000 
illustrations,  and  describes  in  plain,  clear  language  all 
about  Bells,  Push  Buttons,  Batteries.  Telephone  and 
Wireless  Telegraph  Material.  Electric  Toys.  Burglar 
and  Fire  Alarm  Contrivances,  Electric  Call  Bells,  Elec- 
tric Alarm  Clocks,  Medical  Batteries,  Motor  Boat 
Horns.  Electrically  Heated  Apparatus.  Battery  Connec- 
tors. Switches.  Battery  Gauges.  Wireless  Telegraph  In- 
struments. Ignition  Supplies,  etc. 

Manhattan  Electrical  Suppy  Co.,  Inc. 

17  Park  Place,  New  York,  N.  Y. 

CHICAGO  ST.  LOUIS 

114  S.  Wells  St.  1106  Pine  St. 

SAN  FRANCISCO  OFFICE:   604  Mission  St. 
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drafts  this  floor  is  surrounded  with  a  metal 
wall  9  feet  high. 

MOVING  PARTS  WEIGH  100  TONS. 

The  telescope  tube  is  11  feet  in  diameter 
and  consists  of  4  sections.  The  moving 
parts  of  the  telescope  weigh  100  tons  and 
this  immense  mass  is  supported  by  a  unique 
system  of  mercury  flotation.  Two  cylin- 
drical pedestals  rest  in  cast  iron  tanks 
with  %  inch  clearance  between  pedestal 
and  tank  which  is  filled  with  mercury.  A 
plunger  device  adjusts  the  mercury  to  any 
desired  level.  For  driving  this  huge  mech- 
anism the  lower  end  of  the  polar  axis  car- 
ries a  worm  wheel  having  1,440  teeth  cut 
with  the  utmost  accuracy  and  meshing  with 
the  driving  train  of  the  clock. 

The  driving  clock,  a  marvel  of  scien- 
tific accuracy  and  mechanical  perfection, 
is  6  feet  high  and  covers  a  floor  space  of 
5V2  feet  by  4  feet.  The  clock  is  operated 
by  a  weight  of  IV2  tons  whose  falling  is 
governed  by  a  pendulum.  Every  12  min- 
utes the  clock  is  automatically  wound. 

The  telescope  and  dome  are  operated 
from  a  desk  at  the  42-foot  level  by  means 
of  a  system  of  electric  controls.  Without 
leaving  his  chair  the  observer  may  point 
his  telescope  to  any  portion  of  the  heavens 
and  rotate  the  dome  and  platform  at  will. 
In  all  there  are  40  electric  motors  ranging 
from  1/20  to  7V2  horsepower  and  making 
a  total  of  50  horsepower  with  13  miles  of 
wiring. 

To  prevent  temperature  changes  an  in- 
sulating chamber  with  walls  of  cork  one 
inch  thick  is  built  about  the  mirror  cell. 
In  addition  fans  circulate  the  air  about  the 
mirror  and  keep  its  temperature  even. 

The  telescope  carries  photographic  at- 
tachments and  a  spectrograph  of  great  re- 
finement. Much  of  its  work  will  be  done 
by  aid  of  these  instruments. 

At  last  when  both  mirror  and  mounting 
were  complete  came  the  very  delicate  task 
of  transporting  to  the  top  of  the  mountain 
the  precious  disc  of  glass,  without  which 
all  these  years  of  patient  toil  and  outpour- 
ing of  genius  would  be  in  vain.  It  was 
a  Herculean  undertaking.  Most  carefully 
the  glass  was  lifted  from  the  grinding 
table  and  lowered  into  an  octagonal  box 
lined  with  paraffin  paper.  Inside  the  paper 
carded  wool  and  Brussels  carpet  were 
packed  to  lessen  the  danger  from  shock 
and  heat.  The  cover  of  the  box  was  like- 
wise padded  with  carpet  and  wool  and 
securely  fastened  in  place.  The  box  itself 
was  wrapt  in  paraffin  paper  clampt  be- 
tween heavy  timbers  and  provided  with  a 
ring  for  lifting.  The  motor  car  which 
transported  it  was  lined  with  cushions  in 
which  were  strong  springs,  and  heavy 
timbers  were  bolted  to  the  bed  of  the  car. 
Then  the  ascent  began  and  as  all  the  world 
knows  it  was  crowned  with  success. 

HOW  A  CONCAVE  MIRROR  PRODUCES  AN 
IMAGE. 

To  understand  the  operation  of  a  re- 
flecting telescope  it  is  necessary  to  know 
how  a  concave  mirror  produces  an  image. 
Unlike  a  plane  mirror  the  reflected  rays 
of  light  actually  come  to  focus  at  some 
distance  in  front  of  the  mirror  and  pro- 
duce a  real  image.  A  real  image  may  be 
caught  on  a  screen  and  it  is  not  upright, 
as  that  of  a  plane  mirror,  but  inverted. 
The  production  of  such  an  image  is  shown 
in  the  accompanying  figure.  A  line  drawn 
to  the  middle  point  of  the  mirror  and 
perpendicular  to  it  is  called  the  principal 
axis.  Now  all  rays  of  light  coming  to  the 
mirror  parallel  to  the  principal  axis  will 
(Continued  on  page  946) 


The  Livest  Catalog  in  America 


Our  big.  new  electrical  cyclopedia 
No.  21  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire- 
less and  electrical  catalog  In  1 
print  today.   180  Big  Pages,  * 
500  illustrations.  300  in 
struments   and  appara- 
tus, etc.  Big  "Treatise 
on   Wireless  Teleg- 
raphy."  20  FRF" 
coupons  for  our 
1 6  0  - p  age 
FREE 
Wireless 


£■5 


Course 
in  20  les- 
sons. FREE 
y  c  1  0  p  e- 
di  a   No.  21 
neasures  7x5^4". 
Weight  y2  lb.  Beau- 
tiful stiff  covers. 


Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  21  as  described. 


raw  '  ELECTRO  IMPORTING  COMPANY 
Y         231  Fulton  St.,  New  York  City 


20,000  Meter  Long  Wave  Tuner 
3,000  Meter  Arlington  Tuner 
200  Meter  Amateur  Tuner 

They  work  on  any 
aerial  or  loop.  Wir- 
ing diagrams  on  bot- 
tom. Coils  machine 
wound  and  set  in 
wax.  No  delicate 
tuning.  Foreign  or- 
ders solicited.  Cata- 
log free.  Agents  and 
dealers  wanted.  Price 
$15  delivered  to  you. 

TRESCO,  Davenport,  Iowa 


Universal  Radio  System 

Up  to  the  minute  radio  apparatus  for  pro- 
gressive users  who  can  recognize  quality. 
Send  stamp  for  catalogue. 

Universal  Radio  Mfg.  Corp. 


Dept.  W 


Elr 
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WILCOX  PANEL 
SWITCH 


"The  Best" 
t'/j  In.  Radius  Postpaid  Price 

Complete  Switch,  polished  brass  finish. 50o 
Complete  Switch,  nickel  plated  finish.. 6O0 

Knob,  turned  and  polished  25o 

Switch  points,  brass  finish   2o 

Switch  points,  nickel  plated  finish  ...  4o 
THE  WILCOX  LABORATORIES,  Lansing,  Mich. 


II/  ipr/  E*  C  C  Apparatus,  Raw  Mate- 
rr  1A£.L>£,JJ  rialSj  Magnet  wires, 
motors,  experimenters'  needs,  novelties  listed 
in  our  Catalogue  C-3.  Assure  yourself  of 
prompt  service  and  right  prices  by  buying  from 
this  world  famed,  reliable,  Experimenters'  Sup- 
ply House.  99  of  every  hundred  orders  re- 
ceived shipped  within  24  hours.  Catalogue  C-3 
FREE  on  request. 

THE  NEWMAN-STERN  CO.,      Cleveland,  O. 


Arnold 


J.  F.  ARNOLD 


Loose  Couplers 

Combination  Loose  Coup- 
ler Parts  and  accessories. 

Send  3c  stamp  for  lit, 
erature  which  is  sure 
to  interest  you. 


2082  Lexington  Av.N.Y, 
Established  1910 


SUPERLATIVE 
RADIO  EQUIPMENT 

THE  BEST  KEY  IN  THE 
COUNTBY 
10 ^Amp._J7.75 — 20  Amp.  $8.25 
A  three  cent  stamp  will  bring 
bulletins  of  this  and  other  hlghei 
grade  apparatus. 
THE  RADIO  ENGINEERING  COMPANY, 
22  St.  Paul  St.,  Baltimore,  Md. 
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For  Catalog  for  Complete  Line  of 

Receiving  Apparatus 

REMLER  RADIO  MFG.  CO. 
163  Sutter  St.  San  Francisco,  Calif. 
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240  Spark  Note 
60  Cycles 


on 


$17.50 

Folder  giving  com- 
plete specified  tion  s 
sent  on  request. 


with  three  to  four  times  the  energy  in 
your  antenna  and  with  a  low  decrement 
entirely  inside  government  regulations 
— all  possible  with  the 

" AMRAD" 

QUENCHED  GAP 


Our  bulletin  No.  12  sent  on  request  tells  how 

Altho  within  the  reach  of  every  amateur's  means,  this 
GAP  is  on  par  in  performance  with  the  finest  commer- 
cial quenched  gap.  Not  only  does  it  increase  the 
efficiency  of  your  station  three  to  four  times,  but  is 
economical  to  use  because  it  can  be  operated  without 
a  motor,  which  effects  a  saving  in  current. 


Ask  your  dealer  today  to  show  you  the 
AMRAD  Quenched  Gap.  If  he  does  not  have 
it,  order  direct  from  us  but  send  us  his  name 


Keep  out 
of  trouble 

You  can  meas- 
ure your  wave 
length  with  ab- 
solute accuracy 
and  no  difficulty 
with  the 


"AMRAD" 

WAVE  METER 
$5. 

In  this  very  simple  and  reliable 
device  a  flashlight  bulb  and  direct 
reading  dial  give  instantaneous 
and  precise  measurement  of  your 
transmitting  wave.  It  entirely 
eliminates  danger  of  violating 
government  rules. 

Your  dealer  can  supply  you 
Descriptive    folder  sent  on  request. 


Makes  DC  like  AC 

For  the  amateur  who  operates 
where  AC  is  not  available  the 

"AMRAD" 

INDUCTION  COIL 

$28.50 

Works  as   consistently    as   a  trans- 
former 

Adapted  for  amateur  use  from 
the  designs  for  the  army  signal 
corps  coil,  the  AMRAD  induction 
coil  entirely  overcomes  difficulties 
found    in    all  other 


A  special  model  is 
made  for  use  with  32 
volt  farm  lighting 
outfits. 

Ask  your  dealer  to 
show  you  the 
AMRAD  induction 
coil. 


Folder  giving  complete  details  mailed 
on  request 
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If  You  Want  Results 

You  must  have  apparatus  that  is  scientifically  sound  and  up-to-date, 
must  be  designed  and  built  with  the  utmost  care  by  skilled  specialists, 
must  be  durable  and  efficient  to  the  highest  degree. 

For  ten  years  we  have  been  building  radio 
apparatus.  We  have  spared  neither  time  nor 
expense  to  put  the  Best  within  the  reach  of 
the  Amateur. 

You  will  find  in 


apparatus  all  that  you  have  been  looking  for.  Built 
according  to  the  most  advanced  engineering  data, 
it  would  grace  the  largest  commercial  station. 


Short -Wave  Regenerative  Receiver 
Type  CR-4 


Short-Wave  Regenerative  Receiver,  Type  CR-4  is  characteristic  of  our  line  of 
apparatus.  It  comprises  a  highly  developed  circuit  of  the  continuously  variable 
inductance  type  with  an  antenna  series  condenser.  Range,  170  to  580  meters.  It 
is  an  embodiment  of  the  latest  achievements  in  electrical  and  mechanical  design; 
capacity  effects  and  other  losses  reduced  to  an  absolute  minimum.  If  you  want 
results,— real  long-distance  signals— investigate  this  receiver,  it  will  pay  you. 

Vacuum-Tube   Detector  and  Two-Stage 
Audio-Frequency  Amplifier,  Type  RORD  is 

another  proof  of  Grebe  pre-eminence.  The 
latest  development  in  Amplifier  construction — 
The  Grebe  Automatic  Control  is  found  ex- 
clusively in  this  model.  A  telephone  jack  and 
plug  system  controls  both  the  filament  and  tele- 
phone circuits  automatically.  The  RORD 
Amplifier  is  equipped  with  two  sets  of  binding 
posts  for  B  batteries— one  for  the  Detector, 
the  other  for  the  Amplifier  tubes. 


Vacuum-Tube  Detector 
and  Two-Stage  Audio-Frequency 
Amplifier  Type  RORD 


FREE 


bulletins  R-103  and  R-110  describe  these 
models — Why  not  write  for  them  now? 
Or  send  ten  cents  for  complete  Catalogue. 


A.  H.  GREBE  &  CO.,  70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


BEEKO  VARIABLE  CONDENSER 

Size,  3HX4J4  inches. 

Price  each 

Mounted  (postage  weight  2  lbs.)  $5.40 

Unmounted  (postage  weight,  1  lb.).. $4.60 


Manufacturers  and  Distributors  of 
HIGH  GRADE 

Amateur 
Wireless  Apparatus 

Send  Stamp  for  Catalog  40E 

J.  H.  Bunnell  &  Company 

32  Park  Place 
New  York  City,  New  York 


RADIO  APPARATUS 

DISTRIBUTORS  OF  ALL  PROMINENT  MAKES. 
LARGEST  AND  BEST  STOCK  OF  ANY  HOUSE 
IN  NEW  ENGLAND. 

Let  an  ACME  transformer  do  your  long  distance  work. 

Type  Full  power  Low  power     Net  wt.  Price 

$19.00 
25.00 
38.00 


GET   WHAT   YOU   PAY  FOR! 


D-l 
F-l 
H-l 


250  Watts  120  Watts  13 

500  Watts  150  Watts  26 

1000  Watts  200  Watts  48 

These  prices  are  for  110  Volt  60  Cycles. 
AU  orders  shipped  promptly.    Give  us  a  trial. 


F.  D.  PITTS  CO.,  Inc. 
12  Park  Square.        Dept.  D.        Boston,  Mass. 

Send  6  cents  in  stamps  for  new  catalog  just  out  I 


An  "ACME"  will  do  it! 
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Image  focused  .. 
here  by  mirror 


r?ef/ec//bg  m/rror 


a ,us*ratin9  How  a  Concave  Mirror  Produces 
An  Optical  Image.  The  Reflected  Rays  of 
Light  Actually  Come  to  Focus  at  Some  Dis- 
tance in  Front  of  the  Mirror  and  Produce  a 
Real  Image.  Rays  of  Light  Coming  From 
Distant  Objects,  Such  as  Stars,  Are  Brought 
to  Focus  in  This  Focal  Plane,  and  It  Is  at 
This  Focusing  Point  That  a  Screen  or  Mirror 
Must  Be  Placed  to  Catch  the  Image.  This 
Image  Is  Always  Smaller  Than  the  Object, 
No  Matter  How  Large  the  Mirror.  An  Eye- 
piece Must  Be  Used  to  Magnify  the  Image. 

come  to  focus  at  some  point  on  the  axis, 
depending  upon  the  curvature  of  the 
mirror.  This  point  is  called  the  principal 
focus  and  a  plane  passing  thru  it  at  right 
angles  to  the  axis  is  called  the  focal  plane 
of  the  mirror.  Rays  of  light  coming  from 
distant  objects  are  brought  to  focus  in  this 
focal  plane  and  it  is  there  that  a  screen 
must  be  placed  to  catch  the  image.  This 
nn-age,  _  too,  will  always  be  smaller  than 
the  object,  no  matter  how  large  the  mirror 
may  be.  But  the  larger  the  mirror  the 
more  light  will  be  gathered  and  the  brighter 
will  be  the  image. 

THE  NEWTONIAN  TELESCOPE. 

In  order  to  observe  this  image  the  rays 
of  light  producing  it  must  be  thrown  into 
an  eye-piece.  This  is  done  in  either  of 
two  principal  ways.  In  the  Newtonian 
telescope  a  plane  mirror  or  total  reflecting 
prism  is  so  adjusted  at  the  focal  plane  of 
the  big  concave  mirror  as  to  throw  the 
light  into  the  eye-piece  placed  at  the  side 
of  the  telescope  tube.  The  observer  stands 
on  a  platform  at  that  level  and  views  the 
image. 

THE  CASSEGRAIN  TELESCOPE. 

In  the  Cassegrain  type,  which  is  the 
more  usual  method  of  using  a  telescope,  a 
convex  mirror  is  placed  at  about  the  posi- 
tion of  the  focal  plane  and  reflects  the 
light  back  thru  a  small  hole  in  the  center 
of  the  big  mirror  and  into  the  eye-piece. 
Such  a  combination  greatly  increases  the 
equivalent  focal  length  of  the  telescope. 

The  eye-piece  is  really  a  high-power 
compound  microscope  and  any  magnifica- 
tion that  there  may  be  is  done  with  the  eye- 
piece. The  purpose  of  the  large  reflecting 
mirror  is  to  gather  light  and  to  increase  the 
number  of  rays  brought  upon  the  retina. 
Since  the  area  of  the  big  100-inch  mirror 
is  250,000  times  that  of  the  pupil  of  the 
eye,  it  is  theoretically  able  to  make  a  star 
appear  250,000  times  brighter  than  when 
seen  with  the  unaided  eye !  Practically, 
however,  there  is  some  light  lost  in  re- 
flection. But  only  the  planets  and  their 
satellites  is  it  able  to  magnify.  So  distant 
are  the  fixt  stars  that  even  the  nearest 
are  entirely  beyond  the  magnifying  power 
of  our  largest  telescopes. 

The  100-inch  reflector  may  be  used  either 
■  (Continued  on  page  948) 
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SKINDEK 

Slvl  I TTEE, 


J3TJTTOrT 


Most  Sensitive  Microphone  For  $1.00 


Fit.  I 


THE  SKIN- 
DERVIKEN 
TRANS- 
MITTER BUTTON 

presents  the  latest 
advance  in  micro- 
phones and  marks 
a  revolution  i  n 
transmitter  con- 
struction. It  works 
on  an  entirely  new 
principle,  takes  up 
practically 
no  room,  and  marks 
the  end  of  all  telephone  transmitter  troubles. 

The  SKINDERVIKEN  TRANSMITTER  BUTTON  can  be  placed  in  any 
position  and  it  will  talk  loudly  and  distinctly  and  is  at  the  same 
time  extraordinarily  sensitive.  It  was  primarily  designed  to  re- 
place the  old  damaged  or  burnt  out  transmitter.  Simply  unscrew 
and  remove  the  telephone  transmitter  front,  disconnect  the  two  in- 
side wires,  unscrew  and  remove  the  bridge  and  the  old  electrode. 
There  remains  only  the  diafram.  These  wires  are  then  connected 
with  the  Skinderviken  button,  the  latter  screwed  to  the  diafram, 
and  after  screwing  the  old  transmitter  housing  together  again, 
the  telephone  is  readv  for  work. 

ELECTRICAL  EXPERIMENTER  readers  will  be  particularly 
interested  in  all  the  different  experiments  that  can  be  performed 
with  the  Skinderviken  Button.  Fig.  1  shows  the  Skinderviken 
button  attached  to  the  back  of  an  Ingersoll  watch  case.  When 
spealring  towards  the  inside  of  the  case,  it  will  be  found  that  the 

voice  is  reproduced 
clearly  and  loudly. 
Fig.  2  shows  an- 
other  interesting 
stunt.  By  attaching 
the  button  to  a  tin 
diafram  about  the 
size  of  half  a  dol- 
Jar,  and  by  holding 
the  diafram  at  the 
side  of  the  throat, 
as  shown,  speech 
can  be  transmitted 


Skinderviken  button ; 


with  surprising 
clarity.  Fig.  3  il- 
lustrates the  same 
arrangement  placed 
on  the  chest  as 
shown.  In  this  po- 
sition the  trans- 
mitter will  talk 
clearly  and  loudly. 
Fig.  4  shows  how 
to  transmit  phono- 
graph music  at  a 
distance  merely  by  p-  j 
drilling    a  small 

hole  in  the  phonograph  arm  and  attaching  the 
a  very  favorite  experiment  with  all  experimenters. 

Fig.  5  shows  an  interesting  stunt,  whereby  a  hole  is  drilled  in 
the  side  of  a  thin  glass  water-tumbler ;  the  sides  of  the  glass 
thus  acting  as  a  diafram,  the  voice  is  clearly  transmitted.  Fig. 
6  shows  a  simple  match  box  Detectophone.  The  Skinderviken 
button  is  concealed  .inside  of  the  box,  only  the  small  brass  nut 
showing  on  the  outside.  This  can  be  camouflaged  as  well. 
I  The  Skinderviken  Transmitter  Button  operates  on  one  or  two  dry  cells. 
It  often  happens  that  two  cells  produce  too  much  current  and  the  sounds 
are  deafening.    We  recommend  either  one  fresh  cell  or  two  worn  out  cells. 

We  have  the  utmost  faith  in  this  transmitter  hutton.  We  guarantee 
satisfactory  service  or  we  will  refund  the  purchase  price.  B'oys — Young 
and  old— send  in  a  dollar  bill  RIGHT  NOW!  You  can't  lose.  If  you're 
not  satisfied,  you  receive  your  dollar  back.    Isn't  that  fair? 

JOHNSON  SMITH  &  CO.,  Dept.  E-12, 3224  N.  Halsled  St.,  Chicago 

Johnson  Smith  &  Co., 

Dept.  E-12,  3224  N.  Halsted  Street,  Chicago 

i        Gentlemen: — Please  ship  at  once  to  address  below  Skinderviken 

i     Transmitter  Buttons  for  which  I  enclose  $  

i  Name   

j  Address  

'     City   State 


Here's  a  Receiver  with 
Eight  Distinct  Advantages 


T\cFOREST  Agencies  are 
•Ls  located  in  all  Principal 
Cities.  Ask  your  regular 
Electrical  Dealer  to  get  you 
DeFOREST  Apparatus. 


Combination  Audion-Ultra  Audion 
and  One-step  Amplifier;  Type  P- 
300.  Size  I2i/2"x9%"x7%".  Price 
$73.50.  Vacuum  Tubes,  $7.00  each 
extra. 


A COMPLETE,  compact  and  inexpensive  Receiving  Set 
having  improvements  and  refinements  which  increase 
efficiency  and  eliminate  many  objectionable  features  of  re- 
ceiving apparatus. 

No  longer  is  it  necessary  for  you  to  have  two  or  three 
expensive,  inconvenient  and  cumbersome  tuners  spread  all 
over  your  operating  table  when  working  all  wave  lengths. 
With  this  new  DeFOREST  tuning  system  you  can  work 
any  and  all  wave  lengths  with  the  one  tuner  shown  at  the 
right.  This  Set  has  distinct  advantages  of  minimum  table 
space  and  of  convenience  in  coupling  not  equalled  in  any 
other  type  of  apparatus.  The  entire  Set  is  complete  in  the 
two  cabinets  shown  here.  The  Genuine  DeFOREST  "Honey 
Comb"  Coil  System  of  Tuning  is  employed— no  superior 
system  has  ever  been  invented. 

This  is  a  new  DeFOREST  production  embodying  a 
unique  and  superior  tuning  system.  Possession  of  this  Set 
means  more  efficient  and  satisfactory  operation;  more 
pleasure  and  practical  benefit  for  every  Amateur.  Its  price 
is  remarkably  reasonable  for  the  quality  of  apparatus  and 
the  distinct  advantages  the  Set  offers.  Find  out  more 
about  it  at  once. 

Send  for  a  DeFOREST  Manual 

a  56-page  book  containing  full  information  about  this 
and  many  more  DeFOREST  instruments,  as  well  as 
giving  much  useful  information  for  the  Amateur.  Mailed 
anywhere  upon  receipt  of  10  cents. 

DE  FOREST  RA01O  TELEPHONE  AND  TELEGRAPH  CO. 

Inventors  and  Manufacturers  of  High  Grade  Radio  Apparatus. 


These  Eight 

Advantages 

'-Respond,  ,„  he  price: 

'"efficient  t™mberso'"e  switoH 
S-Ve^ri 

^>Z^  C<"",enSe*  «  --. 
c,ear^    oome  ,„ 

— ^"Per/or  / 
8— Requ/r(,,       -  af>Pear- 


Tuner;  Type  T-200.  Size 
I3%"xl2i/2"x8".  Price  $77.50 
without  Coils. 


1399  Sedgwick  Ave.,  New  York  City 
^H-l—mrr   
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MIGNON  "RW4" 
UNDAMPED  WAVE 
RECEPTORS 


NO 


Loose  Couplers 
Loading  Coils 
Variameters 
Amplifiers 


"RW4,"  Size  12"  x  9"  x  6^" 


Strongest,  Most  Distinct  Signals 


IMPORTANT— NOTICE 

Ernest  C.  Mignon,  inventor  of  the  famous  disc-core  undamped  wave 
receptor,  is  no  longer  connected  with  the  Mignon  Wireless  Corporation, 
of  Elmira,  N.  Y.,  or  their  successors — the  Universal  Radio  Mfg.  Corp. 
Address  all  communications  for  Mignon  apparatus  to 

MIGNON  MANUFACTURING  CORPORATION,  Newark,  N.  J. 


DAMPED  AND  UNDAMPED  WAVE 
APPARATUS  FOR  ALL  PURPOSES 

Endorsed  by  Radio   Department  of  D.,   L.  &  W. 
R.  R.  Co. 

Write  for  Literature. 

MIGNON  MFG.  CORP. 

NEWARK,  N.  J. 


Ill; 

!  Mignon  system ) 
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DUCK'S 


New  Big-264  Page  No.  13 
Wireless  and  Electrical 
Catalog 


It  will  be  mailed  for  12c  in  stamps  or  coin  which  may  be  de- 
ducted on  first  order  of  $1.00.    Catalog  not  sent  otherwise. 
\v  e  regard  this  catalog  as  our  greatest  effort.    It  embraces  every- 
thing in  wireless  worth  while.    172  pages  with  no  waste  space 
devoted   exclusively   to  wireless   instruments.     Your  amateur 
friend  will  tell  you  that  there  never  has  been  any  wireless  catalog 
to  take  the  place  of  catalog  of  this  company  and  above  all  that  you  can  absolutely 
j  depend  on  our  goods.    There  is  no  need  for  any  other  catalog  when  you  have 
I  this  big  catalog. 

  A  big  improvement  over  our 

^~4K^^BaMW"  1        'A  former  model.   Primary  divided 

into  four  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmon- 
ics. The  change  in  the  con- 
struction of  the  guide  rod  sup- 
port makes  it  possible  to  obtain 
a  looser  coupling.  It  is  a  won- 
derful improvement  over  our 
old  model  both  in  performance 
and  appearance.     Only  $23.50. 

NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


The  secondary  on  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity.  The 
end  support  is  similar  to  that 
on  our  Navy  type  .permitting  a 
looser  coupling.  It  is  a  beau- 
tifully finished  instrument. 

Price  only  $10.50. 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 


THE  WILLIAM  B.  DUCK  CO.,  230-222  Superior  St.,  Toledo,  Ohio 
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as  a  Newtonian  or  Cassegrain  telescope, 
but  it  is  in  the  latter  form  that  it  will  be 
most  frequently  employed.  As  already 
stated  two  convex  mirrors  have  been 
ground  for  use  in  this  combination.  For 
putting  these  mirrors  into  position  a  special 
crane  is  provided. 

The  actual  mounting  of  the  telescope  on 
its  axes  follows  the  English  type  and  is 
somewhat  unusual  in  this  country.  In  any 
telescope  there  are  two  axes — the  polar 
axis  and  the  declination  axis.  By  rotat- 
ing the  telescope  on  these  two  axes  it  may 
be  turned  to  any  point  of  the  heavens. 
The  polar  axis,  as  shown  in  the  figure, 
consists  of  a  heavy  rectangular  yoke 
parallel  to  the  earth's  axis  and  supported 
by  two  pedestals,  the  north  one  bearing  40 
tons  and  the  south  one  60  tons.  At  the 
top  of  these  pedestals  are  the  cylindrical 
tanks  and  the  mercury  system  of  flotation. 
Mounted  on  trunions  inside  this  yoke  is 
the  telescope  tube.  The  trunions  constitute 
the  declination  axis  and  this  is  at  right 
angles  to  the  polar  axis.  By  rotating  the 
telescope  tube  about  these  two  axes  any 
heavenly  body  desired  may  be  brought  into 
view.  When  this  has  been  done,  the  large 
toothed-wheel  at  the  lower  end  of  the 
polar  axis  is  thrown  into  gear  with  the 
driving  mechanism  of  the  clock  and  the 
object  may  be  kept  constantly  in  the  field 
as  long  as  the  observer  cares  to  look. 
Stars  of  course  rise  and  set,  just  as  the 
sun  does,  and  since  the  clock  turns  on  the 
polar  axis  of  the  telescope  at  the  same  rate 
that  the  earth  rotates,  this  must  just  com- 
pensate for  the  apparent  motion  of  the 
star.  The  dome  is  also  made  to  rotate  at 
the  same  speed.  The  observing  floor,  too, 
may  be  raised  and  lowered  to  any  level 
with  the  changing  position  of  the  telescope. 

MT.  WILSON'S  SOLAR  OBSERVATORY. 

The  Solar  Observatory  at  the  summit  of 
Mount  Wilson,  6,000  feet  above  sea  level, 
free  from  vibration  and  immerst  in  the 
dustless  air  and  cloudless  skies  of  southern 
California  enjoys  an  unexcelled  location. 
It  is  possible  to  photograph  the  sun  300 
days  in  the  year!  Very  much  of  its  work 
will  be  done  with  the  splendid  spectro- 
scopic and  photographic  attachments  of 
the  telescope.  By  means  of  photography 
it  will  reveal  countless  numbers  of 
hitherto  unknown  stars.  Not  more 
than  5,000  can  be  counted  with  the  un- 
aided eye.  Up  to  the  building  of  this 
giant  reflector  there  existed  approximately 
219,000,000  telescopic  stars ;  but  it  is  now 
believed  that  the  population  of  the  stellar 
universe'may  be  increased  by  at  least  100,- 
000,000.  With,  the  spectroscope  the  ele- 
ments in  stars  so  remote  that  the  light  mak- 
ing known  their  presence  left  their  surfaces 
1,000  years  and  more  ago,  may  be  known 
with  as  much  certainty  as  tho  they  were 
analyzed  in  a  terrestrial  laboratory. 
Furthermore  the  spectroscope  will  reveal 
the  physical  constitution  of  the  stars, 
nebulae  and  comets.  Their  motion,  too, 
is  disclosed  and  it  can  be  tald  whether  a 
star  is  moving  toward  us  or  away  from 
us  and  with  what  velocity. 


HARVARD  DISCOVERS  NEW  STAR 

Another  star  has  been  discovered  by  the 
Harvard  College  Observatory.  It  was  an- 
nounced en  January  8th  that  Miss  Joanna 
C.  S.  Mackie  of  the  observatory  staff,  in 
the  course  of  her  examination  of  photo- 
graphs of  the  milky  way  taken  recently  at 
Cambridge,  had  detected  the  new  comet. 
Its  position  is  Right  Ascension  18  hours 
49  minutes  30  seconds,  declination  plus  29 
degrees  6.3  minutes  (1900). 
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Tlhe  M^dl©  Compass 

By  PIERRE  H.  BOUCHERON 
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(or  magnetic  field)  the  wave  will  strike 
both  sides  of  the  loop  at  the  same  time  and 
an  equal  amount  of  energy  will  be  induced 
in  both  sides  of  the  loop  circuit,  cither  in 
an  vmward  or  a  downward  direction,  de- 


When  the  Advancing  Wave  Strikes  Both 
Sides  of  the  Loop  Antenna  Simultaneously, 
the  Resultant  Current  in  the  Receiving  Set  !s 
Zero.  This  Is  the  Action  Employed  In 
Practise. 

pending  upon  which  side  of  the  sine  wave 
first  strikes  the  loop  windings.  Since 
the  currents  induced  in  both  sides  of  the 
loop  are  of  equal  field  strength,  they  will 
meet  and  neutralize  when  the  circuit  is 
completed  in  the  receiver,  with  the  result 
that  the  detecting  apparatus  will  not  re- 
spond. Fig.  3  illustrates  this  action,  where 
the  flat  front  of  the  advancing  wave,  hav- 
ing reached  the  loop  and  induced  currents 
on  each  side  having  an  arbitrary  current 
strength  of,  let  us  say  4  units,  travel  to  the 
receiver,  reach  there  simultaneously  and 
neutralize;  thereby  reducing  the  current 
intensity  to  0.  However,  if  the  loop  is 
swung  90  degrees  so  that  its  plane  points 
in  the  direction  of  the  transmitter,  it  is 
evident  that  the  advancing  wave,  which  as 
explained  before  is  either  rising  or  falling, 
will  strike  the  front  side  of  the  loop  either 
at  a  higher  or  at  a  lower  point  than  the 
other  side,  so  that  the  amount  of  current 
induced  in  one  side  of  the  loop  will  be 
either  greater  or  smaller  than  the  current 
induced  in  the  opposite  side. 

The  result  of  all  this  is  that  when  the 
two  currents  meet  in  the  receiver,  the 
stronger  will  overcome  the  weaker  and  the 
resultant  current  will  actuate  the  receiver. 
Fig.  4  illustrates  this  condition  where  the 
advancing  wave  has  induced  an  arbitrary 
current  intensity  of  8  units  in  the  front 
side  of  the  loop  and  6  units  in  the  other 
side,  the  resultant  being  2  units,  which 
latter  is  used  to  actuate  the  receiver.  Of 
course,  in  actual  practise  the  difference  be- 
tween the  two  currents  is  not  very  great 
for  the  comparatively  small  loop  presents 
a  very  small  surface  to  the  advancing  wave 
of  600  meters.  It  will  therefore,  readily 
been  seen  that  the  farther  apart  the  two 
sides  of  the  loop  are  spaced,  the  greater 
will  be  the  difference  of  potential  between 
the  two  currents,  and  this  difference  must 
be  of  sufficient  intensity  to  properly  respond 
in  the  receiver,  for  that  is  the  one  made 
use  of  in  reading  the  bearings. 

The  reason  that  the  minimum  current  ,  is 
the  one  used  to  read  bearings  is  because 
there  is  too  broad  a  variation  of  the  cur- 
rent intensity  at  the  point  of  maximum, 
which  fact  makes  it  difficult  to  secure  the 
ideal  intensity.  On  the  other  hand  the  cur- 
rent strength  variations  are  very  sharply 
defined  at  the  point  of  minimum  and  there- 
fore, a  selective  reading  is  more  readily  ob- 
tained. This  condition  can  be  better  under- 
stood by  referring  to  Fig.  5,  which  is 
known  as  the  "bilateral"  characteristic 
curve  of  the  loop.    The  heavy  line  in  the 


"ASK  ANYONE  WHO  HAS  USED  IT" 


"My  Brandes  Headset  Never  Gives  Me  a  Headache" 

(NAME  ON  REQUEST) 

The  fitting  and  lightness  are  very  important.  The  Brandes  Headset  excels 
in  these  respects.    Special  attention  has  been  given  to  this  feature. 

BRANDES 
WIRELESS 
HEADSET 

CLEAR  TONE 
LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 
Sharp,  Unblurred,  Readable  Signal* 
assured  by 


Superior" 
6Vf,2000  ohms,  $7 


" BRANDES  MATCHED  TONE "— 

Exactly  matching  the  tone  of  both  receivers  in  each  set  and  thus  eliminat- 
ing all  confusion  due  to  unmatched  harmonics. 

Buy  a  Brandes  Superior  Headset  and  use  it  critically  -for  ten  days. 
Then,  if  it  doesn't  come  up  to  our  claims  or  your  expectations,  return 
it  and  your  money  will  be  cheerfully  refunded.  Test  it — compare  with 
others — for  sensitiveness,  clearness,  distance.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The  two  diaphragms  toned  exactly 
alike,  strengthen  the  signals  and  prevent  blurring.  Used  by  many  U.  S. 
Government  experts,  and  experts  abroad;  by  colleges  and  technical 
schools;  and  by  professionals  and  amateurs  everywhere. 

SEND  4c  FOR  CATALOGUE  E. 

C.  BRANDES,  Inc.  NT  &  Union  Square 

Room  814  New  York  City,  U.  S.  A. 

WIRELESS  RECEIVER  SPECIALISTS 


TRIAL 
OFFER 


Complete  Line  of  Brandes  Receivers  for  those  in  Canada.  Send  stamp  for  Pamphlet  "E" 
Radio  Electrical  Supply  Co.,      43  McGill  College  Avenue,  Montreal,  P.  Q.,  Can. 


TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


The  Famous  5A  and  5C  Models 


THE  RADIO  APPARATUS  CO., 


Used  the  world  over.    Insist  on  the  genuine,  built  by 
its   originators.     Substitutes   are   expensive,  irrespective 
of  design.    We  absolutely  guarantee  our  tuners  to  give 
the  maximum  signal  volume.    Delicate  refinement,  un- 
interrupted service  and  high  class  work- 
manship unite  to  make  TRACO  tuners 
the   standard   whereby   all   others  are 
judged.     If  you  Dealer 
does   not   handle  them, 
order  direct  from  us. 

LIBERTY  DETECTOR 
VALVES.  RADIO  AM- 
PLIFYING PHONES, 

type  used  by  the 
UNITED  STATES 
BRITISH  and  FRENCH 
GOVERNMENTS,  now 

in  stock,  for  sale. 
Send  stamps  for 
bulletins. 

Pottstown,  Penna.,  U.  S.  A. 


oil  BoylstaiN.  3t 


STEJ5LS5 

tflSTATkJ 
RADIO 


TGI/. 
BACK  BAY 

$164 


Our  prospectus  for  the  asking 


Learn  Wireless 

Splendid  opportunities  now  in 
the  Merchant  Marine.  Big  salaries. 
All  graduates  GUARANTEED 
good  positions  by  one  of  the 
largest  Wireless  Telegraph  Com- 
panies operating  hundreds  of  ships 
to  all  parts  of  the  world.  EE- 
MEMBER:  We  are  the  OLDEST. 
LARGEST  and  BEST  EQUIPPED 
school  of  its  kind  in  New  England, 
and  have  THOUSANDS  of  satis- 
fled  graduates  to  our  credit.  THIS 
SPEAKS  FOR  ITSELF.  Day  and 
Evening  classes.  Advanced  classes 
in  Radio  Theory  and  code.  Start 
any  Monday. 
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HAVE  YOU  A  WIRELESS  STATION? 

Wireless  operating  is  no  longer  complicated  or 
expensive.  You  can  have  your  own  wireless  station 
completely  assembled  and  be  receiving  messages 
within  an  hour  after  you  get  a  Gilbert  No.  4007 
Receiving  Set. 

This  outfit,  designed  and  built  by  an  expert,  a 
Radio  Officer  in  the  U.  S.  Army  during  the  war, 
is  a  complete  station  of  the  latest  and  most  ap- 
proved type  and  will  receive  messages  from  stations 
300  miles  away.  The  Loose  Coupler  included  is 
not  the  old.  obsolete  type  that  pulls  out  of  the  box 
but  a  compact  instrument  of  the  new  enclosed 
panel  type,  in  a  quartered  oalc  cabinet.  _ 
The  li'oolt  of  Instructions  included  with  the  outfit 
contains  full  information  about  operating  and  tells 
the  location  of  Government  and  commercial  wireless 
stations — when  they  send  messages  and  how  to 
receive  them. 

Gilbert  Radio  outfits  are  all  illustrated  and  de- 
scribed in  our  special  Radio  catalog — sent  free  on 
request.  If  you  wish  to  purchase  a. Gilbert  outfit 
immediately  and  your  dealer  cann,ot'  supply  vou, 
write  us  direct. 

The  A.  C.  Gilbert  Company 

311  Blatchley  Avenue  New  Haven,  Conn. 

In  Canada:  The  A.  C.  Gilbert-Menzies  Company, 

Limited.  Toronto 
In   England:     The   A.    C.    Gilbert  Company,  125 
High  Holborn,  London,  W.  C.  1 


4007  SET 


30c E 


Postpaid 


$1.20 


Make  Your  Own 

WIRELESS  APPARATUS 


SAVE 

It's  easy  to  make  your  own  at  home 
with  the  aid  of  these  4  up-to-date 
books  that  you  can  understand.  Each 
has  over  72  pages  and  over  60  illustra- 
tions, 3  color  cover,  size  5x7  inches. 

LESSONS   IN    WIRELESS   TELEGRAPHY  is 

a  course  in  the  elementary  principles  which 
you  must  understand  to  obtain  good  results. 
WIRELESS  CONSTRUCTION  AND  INSTAL- 
LATION FOR  BEGINNERS  gives  complete 
details  with  working  drawings  for  making 
simple  but  good  sending  and  receiving  ap- 
paratus and  erecting  aerials,  etc. 
THE  OPERATION  OF  WIRELESS  TELE- 
GRAPH APPARATUS  shows  how  to  obtain 
best  results  and  greatest  ranges  with  all 
kinds  of  apparatus,  how  to  tune  the  station 
to  200  meters,  use  a  wave  meter,  apply  for 
license,  etc. 

EXPERIMENTAL  WIRELESS  CONSTRUC- 
TION gives  details,  with  working  drawings 
for  making  more  elaborate  and  efficient  send- 
ing and  receiving  apparatus,  complete  sets. 


the 
SET 


Less  than  the  price  of  one  telephone  re- 
ceiver.   Order  now  while  the  supply  lasts. 

COLE  &  MORGAN,  Inc.  Publishers 

Dept.  114,  19  Park  Place,  New  York 


CDptT  We  are  giving  away  hundreds  of  expensive  wire- 
■  l\tkCfcless  instruments,  electrical  apparatus,  supplies, 
etc..  for  selling  a  household  article  that  goes  like  wildfire 
because  it  is  a  genuine  necessity  and  because  it  sells  so 
cheap.     All  of  our  premiums   are  guaranteed  new  and 

perfect.  We  giv**  you  no  junk.  Send  us  your  name  and  address  and  we 
will  send  you  twelve  articles  prepaid  complete  information  and  pre- 
mium catalogue 

L.  Beck  Novelty  House,  1298  Carroll  St.,  Brooklyn,  N.  Y. 


center  of  the  two  circles  represents  the 
loop,  which,  while  at  that  angle,  is  receiv- 
ing the  advancing  wave  at  maximum 
strength  where  the  undesirable  broad  in- 
tensity lies.  As  the  loop  is  gradually  swung, 
however,  from  300  degrees  to  270,  the  wave 
strength  gradually  decreases  to  a  sharper 
degree,  until  when  the  loop  has  reached  180 
degrees,  the  current  is  practically  zero. 
The  reading  is  therefore  secured  just  be- 
fore reaching  zero  intensity  and  at  a  point 
where  it  is  very  sharply  denned  ;  i.  e.,  at 
the  minimum  current  strength.  This  mini- 
mum reading,  of  course,  is  taken  into  ac- 
count on  the  compass  dial  and  the  compass 
pointer  is  set  accordingly. 

The  Radio  Compass  as  explained  thus 
far  is  known  as  bi-directional ;  that  is,  it 
gives  general  east-and-west,  or  north-and- 
south  direction  and  therefore  is  subject  to 
an  error  of  180  degrees.  This  error  is  not 
serious  in  land  radio  compass  stations  as 
the  geographical  position  of  the  station  al- 
ways enables  the  operator  to  determine  the 
proper  direction  in  respect  to  sea  and  land. 
For  instance,  if  the  Montauk  station  gave 
a  bearing  of  330  degrees,  which  points  di- 
rectly inland,  the  operator  would  know 
quite  well  that  the  ship's  position  would  be 
directly  opposite,  in  other  words  at  150  de- 
grees, as  will  be  evident  by  studying  the 
scale  of  the  Montauk  station  in  Fig.  1.  On 
board  ship,  however,  it  is  quite  another 
matter  and  to  be  effective  a  radio  compass 
must  be  uni-directional. 

HOW  BEARINGS  ARE  OBTAINED. 

Radio  compass  stations  as  controlled  by 
the  U.  S.  Navy  usually  operate  in  units  of 
three,  and  sometimes  four  and  five,  as  in 
the  case  of  the  New  York  harbor  ap- 
proaches and  are  operated  by  remote  con- 
trol ;  that  is,  all  compasses  are  connected 
by  telegraph  wires  to  a  control  center, 
which  supervises  the  activities  of  all  out- 
lying stations.  In  the  case  of  New  York, 
this  central  point  is  situated  in  an  office 


Here  the  Advancing  Wave  Strikes  the  Front 
and  Rear  of  the  Loop  at  Diffierent  Levels 
and  Induces  Currents  of  Different  Strengths. 
Hence  the  Resultant  Current  Will  Have  a 
Measurable   Difference   of  Potential. 

building  near  the  Battery,  where  not  only 
radio  compass  operation  is  supervised  but 
all  radio  traffic  as  well.  The  procedure  for 
furnishing  or  obtaining  bearings  to  or  from 
incoming  or  outgoing  vessels  is  as  follows : 
The  ship  calls  "NAH"  (call  letters  of 
N.  Y.  Radio)  in  the  regular  commercial 
manner  and  transmits  the  special  radio 
compass  signal  "QTE?"  (meaning  "what 
is  my  true  bearing?").  The  radio  compass 
supervisor  at  the  control  station,  by  making 
use  of  one  of  the  local  transmitters,  then 
instructs  the  ship  to  "send  MO  for  two 
minutes"  ;  the  signal  "MO"  being  a  special 
one  recognized  by  radio  compass  stations. 
After  this  the  supervisor  simultaneously 
informs  all  outlying  compass  operators  by 
means  of  direct  telegraph  wires  controlled 
by  a  master  key,  to  secure  bearings  or  di- 
rections from  which  the  ship  is  sending 
"MO"  signals,  usually  on  a  wave  length  of 
either  600  or  800  meters — 800  meters  to  be 
used   exclusively   after   April    1,  1920. 


"V^  The  demand 

I  OUr       for  Radio 

»-i  -  operators 
rUt Lire  both  at  sea 
and  in  land 
positions  still  persists.  Bet- 
ter inducements  are  con- 
stantly offered.  Our  brief 
course  equips  you  thor- 
oughly for  the  best  paying 
positions. 

Terms  moderate  and  pay- 
ments arranged  to  suit  your 
circumstances. 

SCHOLARSHIPS  TO 
EX-SERVICE  MEN 

Call  or  write  for  descriptive 
literature. 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue  near  Broadway 
Brooklyn 

Telephone  Williamsburg  3800 


The  Newest  Things 

IN  WIRELESS 

Are  in  These  Three  Books 

Just  Off  The  Press 
RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Every  amateur  should  have  this  book  as  it  answers  the 
Questions  you  want  to  ask  and  covers  all  phases  of 
subject  matter  indicated  by  its  title. 

Cloth  Bound,  320  Pages.    Price  $1.25 
THE  WIRELESS  EXPERIMENTERS'  MANUAL 

By  E.  E.  Bucher 
Mr.  Bucher's  latest  book.  The  only  one  that  compre- 
hensively covers  all  phases  of  wireless  work,  including 
the  latest  practices  in  both  Radio  Telegraphy  and 
Telephony.  Most  complete  text  book  on  these  subjects 
yet  published. 

Cloth  Bound.  Approximately  300  Pages.    Price  $1.75 
HOW  TO  CONDUCT  A  RADIO  CLUB 
By  E.  E.  Bucher 

One  of  the  most  popular  wireless  books  ever  published. 
Covers  parliamentary  procedure,  indoor  and  outdoor  ex- 
periments, 5. 000-mile  receiving  sets,  use  of  vacuum 
tubes  and  many  other  subjects. 

Paper  Cover,  148  Pages.   Price  50o 
THE  WIRELESS  AGE 
A  monthly  magazine  that  will  keep  you  posted  on  the 
up-to-tbe-minute   things   in   wireless  communication. 
Official  organ  of  the  National  Amateur  Wireless  As- 
sociation. 

Price  Per  Year  $2.00 
SPECIAL  COMBINATION  PRICE 
All  Four  for  Only  $4.50 

WIRELESS  PRESS 
1850  Woolworth  Building,  New  York 


A  New 

VACUUM  RECTIFIER  TUBE 

for  Wireless  Telephone 

absolutely  the  newest  device  on  the  market. 
Does  away  with  motor  generator.    It  per- 
mits you  to  use  110  VOLTS  60  CYCLES 
alternating  current  and  rectifies  this  to  di- 
rect current  for  the  transmitting  tube. 
Get  our  free  descriptive  circular  \2A 
WIRELESS  EQUIPMENT  CO.,  INC. 
19  Park  Place  New  York,  N.  Y. 


CATALOG  H 

Send  5c  in  stamps  for  your  copy  today  and  get 
on  mailing  list  for  future  bulletins  without 
charge.  Contains  24  pages  of  reliable  apparatus, , 
standardized  parts  and  raw  materials.  Com- 
plete line  switch  points,  knobs,  switches,  rod, 
aerial  wire,  etc. 

SH0TT0N  RADIO  MFG.  COMPANY,  P.  0.  Box  3,  Scranlon,  Pa 
Branch:  8  Kingsbury  St.,  Jamestown,  N.  J. 
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When  the  ship  has  concluded  transmis- 
sion of  the  "MO"  signal  it  is  then  in- 
structed to  "QRX"  (stand  by),  after  which 
the  supervisor  obtains  the  respective  bear- 
ings secured  by  the  compass  operators ; 
i.  e.,  Mantoloking,  N.  J  .,  Sandy  Hook,  N.  J., 
Fire  Island,  L.  I.,  and  Montauk,  L.  I.  All 
individual  bearings  are  then  plotted  on  a 
specially  prepared  chart  similar  to  Fig.  1, 
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The  Current  Strength  Variations  in  the 
Radio  Compass  are  More  Sharply  Defined  at 
the  Point  of  Minimum  and  Therefore  a  More 
Selective  Reading  is  Obtainable  Than  if  the 
Maximum   Strength   of   Signal    Were  Used. 

and  the  resultant  position  will  be  the  point 
of  intersection  of  all  combined  bearings. 
An  example  of  this  is  shown  in  Fig.  1.  The 
bearings  are  then  transmitted  to  the  vessel 
in  the  following  form:  "QTE  (your  true 

bearing  is)  at    (whatever  time 

the  observation  is  made)  186  degrees  from 
Montauk;  132  degrees  from  Fire  Island; 
112  degrees  from  Sandy  Hook;  96  degrees 
from  Mantoloking  (signed)  NAH".  It  is 
then  an  easy  matter  for  the  navigator  of 
the  vessel  to  plot  the  bearings  on  his  own 
chart  and  thus  secure  his  exact  position! 

The  complete  operation  from  the  time  of 
call  to  the  transmission  of  result  is  usually 
accomplisht  within  five  minutes.  Not  only 
is  this  information  valuable  to  the  naviga- 
tor but  is  also  made  use  of  extensively  by 
various  agencies  on  land  concerned  with 
the  movements  of  naval  vessels,  transports, 
revenue  cutters,  cargo  vessels,  etc.  In  the 
case  of  incoming  passenger  vessels,  their 
positions  are  telephoned  to  Customs,  Post 
Office,  Immigration  and  Ship  News  officials 
in  order  that  steps  be  taken  to  meet  these 
vessels  at  the  proper  time  and  make  other 
necessary  preparations. 

FUTURE  OF  THE  RADIO  COMPASS. 

The  radio  compass  has  come  to  stay. 
Every  day  news  comes  that  one  or  more 
stations  have  been  erected  at  various  points 
of  American  and  foreign  coasts.  Canadian, 
French,  English  and  Italian  governments 
have  erected  radio  compasses  at  important 
shipping  sections  and  are  co-operating  with 
the  United  States  in  order  to  make  the 
service  uniform  and  popular  with  skippers 
of  merchantmen.  In  fact,  an  international 
radio  compass  conference  will  probably  be 
held  very  shortly  where  standard  wave 
lengths,  methods  of  furnishing  and  secur- 
ing bearings,  special  abbreviations  and 
other  details  of  procedure  will  be  adopted 
for  international  marine  use.  Masters  of 
vessels  are  gradually  learning  of  the  safety 
and  advantage  gained  by  the  use  of  the 
radio  compass  during  bad  weather  or  fog, 
when  other  means  of  ascertaining  positions 
are  unavailable,  and  judging  from  past 
performances,  it  is  estimated  that  fully 
50,000  requests  for  assistance  will  be  made 
by  vessels  during  the  coming  year.  This 
service  is  open  gratis  to  any  vessel  equipt 
with  radio  apparatus,  no  matter  of  what 
nationality  or  tonnage.  Modern  nautical 
schools  have  included  the  radio  compass  as 
part  of  their  curriculum  for  navigators. 
Great  sums  of  money  are  being  expended 
yearly  by  various  governments  to  develop 
this  new  art  and  make  it  100  per  cent  ef- 
ficient, and  there  is  no  doubt  that  in  a  very 
short  time  it  will  be  as  indispensable  a  part 
of  the  world's  merchant  marine,  as  the 
lighthouse  service  has  been  for  centuries 
past. 


AUDIO  FREQUENCY 
TRANSFORMER 

Type  P 

This  transformer  provides  a  maximum  of  low 
frequency  amplification  and  is  superior  to  all 
others.  It  may  be  used  with  the  Marconi  and  all 
standard  vacuum  tubes. 

Permits  reliable  daylight  reception  from  Euro- 
pean stations. 

Establishes  new  amateur  long  distance  records. 

Renders  remarkable  amplification  of  all  signals. 

Price  $7.00  postpaid 


Vacuum  Tube  Socket 

(Type  Triode  F) 

The  base  of  this  socket  is  bake- 
lite  dilecto  and  will  not  crack  and 
break  like  the  moulded  material  of 
the  usual  socket. 

Contact  springs  are  stamped  with 
identifying  letters.  Base  is  pro- 
vided with  three  rubber  feet  and 
four  countersunk  holes  for  panel 
mounting. 

Price  $1.25  postpaid 


EATON  OSCILLATORS  TWO  STEP  AMPLIFIERS 

DAMPED  AND  UNDAMPED  RECEIVERS 
FARADON  MICA  TRANSMITTING  CONDENSERS 

WIRELESS  SPECIALTY  APPARATUS  CO. 

ENGINEERS,  DESIGNERS,  MANUFACTURERS 
Boston,  Mass.,  U.  S.  A. 


TYPE  Y673  Coupler 
200  to  3000  meters 
Price  $14.00 

Camb.  Rectifier,  for 
storage  battery 
charging 
Price  $22.00 


Type-Y673-Coupler 


Three-cent  stamp  brings  bulletins  of  both 
these  instruments 
CLAPP  EASTHAM  CO. 

131  Main  Street,  Cambridge,  Mass. 

Pacific  coast  representatives:  Remler  Radio  Mfg.  Co.,  San  Francisco 
Canadian  representatives:  Radio  &    Electric    Supply    Co.,  Montreal 


Rectifier 
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WANTED 


1 800  Men,  1 8  to  35,  to  become 

Railway  Mail  Clerks 

Commence  $1300  a  year 

Rapid  advancement  to  higher  Government 
Positions.  "No  lay-offs"  because  of  STRIKES. 
THE  POSITION  IS  YOURS  FOR  LIFE. 

Country  residents  and  city  residents  stand 
the  same  chance.  Common-sense  education 
sufficient.  Pleasant  work,  traveling  much. 
Paid  vacation. 

Write  immediately  for  free  list  of  Government 
positions  now  open.  Don't  delay.  Every  day 
you  lose  means  the  loss  of  just  so  much  chance 
of  your  early  appointment. 

FRANKLIN  INSTITUTE,  Dept.  N  101, 
Rochester,  N.  Y. 


FRANKLIN  INSTITUTE,  DEPT.  N  101,  ROCHESTER,  N.  Y. 

This  coupon,  filled  out  as  directed,  entitles  the  sender  to  free 
specimen  questions:  a  free  copy  of  our  book.  "Government  Posi- 
tions and  How  to  Get  Them."  a  list  of  Government  positions 
now  open,  and  to  consideration  for  Free  Coaching  for  the  posi- 
tion here  cheeked. 


rCOUPON- 


. .  Postof  fi 

.  Rural  M; 
..Bookk 


Mail  Clerk  ($lsnn-$2000) 

■e  Clerk  (S1200-H650) 

•e  Carrier  (S1200-J16B0) 

lil  Carrier  (S  920-12160) 

per  (S1100-S1800) 


.Customs  Positions  i%  3(10  sir.no. 

.Internal  Revenue  1$  900  S1800) 

..  Stenographer  ($1 100-$1500l 

,  .Clerk  in  the  Departments 
at  Washington  ISllOO-tlSuO 

) 


V.ie  this  before  you  lose  it.    Write  plainly. 
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MURDOCK  No.  55 


2000  Ohm  Set  $4.50 

3000  Ohm  Set  5.50 

WHY  PAY  MORE? 

Here  are  receivers  that  will  respond  to 
the  feeblest  signals.  They  are  un- 
questionably 

SENSITIVE 

Here  are  receivers  so  rugged  in  con- 
struction that  they  will  keep  their  sen- 
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lure  core  are  good  and  tight  on  the  shaft, 
so  that  some  of  them  will  not  move  when 
being  turned  or  filed  and  thus  cut  into  the 
winding  and  short-circuit  it,  "the  operation 
is  usually  successful,"  as  the  doctor  would 
say. 

REBABBITTING  OF  WORN  BEARINGS. 

The  usual  practise  in  repair  shop  work 
and  also  in  the  manufacture  of  some  mo- 
tors and  dynamos  is  to  babbitt  the  bear- 
ings. Babbitt  metal  is  a  mixture  of  sev- 
eral metals  in  the  following  proportions : — 
Tin — 50  parts  ;  copper — 1  part ;  antimony 
— 5  parts.  Phosphor  bronze  contains: — 
Copper—  79.17;  tin— 10.22;  lead— 9.61,  and 
phosphorus — .94.  A  mixture  for  an  anti- 
friction metal  is  : — Lead — 88.32  ;  antimony 
—11.93. 

The  pouring  temperature  of  the  molten 
babbitt  metal  should  not  be  allowed  to  ex- 
ceed 470°  Centigrade.  The  simplest  shop 
test  to  determine  when  the  babbitt  metal  is 
hot  enough  for  pouring,  is  to  stick  a  piece 
of  paper  or  a  splint  of  wood  into  the  bab- 
bitt metal  for  a  second,  and  if  it  bursts  into 
flame,  the  metal  is  at  the  correct  tempera- 
ture for  pouring.  For  first  class  work  of 
course,  some  form  of  electrical  or  other 
regulator  is  necessary  to  keep  the  tempera- 
ture of  the  molten  babbitt  metal  at  an  even 
degree  or  between  the  limits  of  460  to  470° 
Centigrade.  The  metal  should  be  stirred 
thoroly  by  means  of  a  ladle  at  frequent  in- 
tervals, or  otherwise  the  heavy  metals  will 
settle  at  the  bottom  of  the  pot,  also  the 
skum  which  gathers  at  the  top  of  the  mol- 
ten metal  should  be  removed  from  time  to 
time  and  to  prevent  oxidation  the  molten 
metal  should  be  kept  covered  with  a  light 
layer  of  charcoal  or  grafite. 

One  of  the  accompanying  illustrations 
shows  a  clever  self-skimming  ladle  which 
is  provided  with  inside  bridges  which  pre- 
determine the  size  of  the  metal  stream  in 
pouring,  and  for  preventing  skum  from  the 
top  of  the  ladle  getting  into  the  bearing. 
Leather  holders  to  protect  the  hands  in 
holding  the  ladle  are  shown  at  the  right 
of  the  figure.  In  pouring  babbitt  metal  into 
the  bearing,  the  bearing  being  invariably 
stood  upright  for  the  purpose,  as  shown 
in  Fig.  3,  you  should  pour  from  the  ladle 
in  a  steady  stream,  directly  down  along  the 
mandrel  or  shaft,  to  avoid  splashing  or 
pocketing  of  air.  The  lip  of  the  ladle 
should  be  kept  free  from  burrs  or  other 
surface  irregularities  in  order  to  pour  a 
smooth,  round  stream.  If  the  hot  metal  is 
splashed  against  the  shaft,  it  will  cause 
blow-holes  and  give  a  "mushy"  bearing. 

Referring  to  Fig.  3-A,  this  shows  a  com- 
mon type  of  bearing  in  which  the  inner 
lining  is  formed  solely  of  babbitt  metal. 
If  such  a  bearing  has  to  be  relined  with 
this  metal,  it  is  placed  in  a  gas  stove  flame 
or  that  from  a  gas  blowpipe,  until  all  the 
old  babbitt  metal  is  melted  out.  It  should 
be  thoroly  cleaned  and  scraped  inside  and 
several  small  holes  are  drilled  thru  the 
brass  shell,  as  at  C,  into  which  some  of  the 
molten  metal  will  run  and  help  to  lock  the 
new  babbitt  lining  into  place.  Over  these 
openings  a  piece  of  asbestos  can  be  tied 
tightly  and  into  the  set  screw  and  oil  holes 
at  the  top  and  bottom  a  piece  of  wood  can 
be  tightly  threaded.  The  bearing  is  then 
usually  set  upright  on  a  piece  of  asbestos 
and  packed  around  with  wet  fire  clay  or 
putty,  as  shown  at  Fig.  3-A.  For  small  ' 
bearings  that  is  all  that's  necessary,  and  no 
shaft  or  mandrel  is  placed  in  the  center ; 
when  the  newly  poured  bearing  is  cooled, 
it  is  then  "chucked"  in  the  lathe  and  bored 
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and  reamed  out  to  fit  the  shaft.    When  a 

hearing  is  of  good  size,  however,  two 
methods  of  procedure  are  followed: 

In  an  emergency,  as  for  instance  where 
the  bearing  is  sometimes  to  be  rebabbitted 
right  on  the  machine,  without  removing 
the  shaft  or  housing,  the  molten  babbitt 
metal  is  poured  into  the  properly  prepared 
bearing  housing  and  allowed  to  cool 
against  the  shaft,  which  is  to  turn  in  it, 
without  giving  excessive  play  when  it  is 
cooled.  Where  a  first  class  bearing  is  de- 
sired, with  regard  to  a  close  fit,  so  that  the 
shaft  just  turns  freely  in  it  when  it  is  fin- 
ished, the  procedure  is  then  to  use  a  man- 
drel slightly  smaller  than  the  shaft,  and 
this  is  accurately  placed  in  the  center  of 
the  bearing.  When  the  molten  babbitt 
metal  is  poured  in  there  will  be  a  hole  thus 
left  in  the  center  of  the  bearing,  somewhat 
smaller  than  the  proper  size  to  fit  the  jour- 
nal which  is  to  run  in  it.  The  bearing  is 
then  placed  in  the  lathe,  carefully  centered 
as  regards  the  outside  supporting  surface 
of  the  bearing,  drilled  or  bored  out  with  a 
boring  tool  to  nearly  the  required  diameter, 
and  then  if  a  first  class  finish  is  desired, 
reamed'  nut  zvith  the  proper  size  reamer. 

Fig.  3-B  shows  a  bearing  set  up  ready 
for  pouring,  and  in  which  there  has  to  be 
secured  by  the  babbitt  metal  filling,  a  bear- 
ing sleeve  which  is  often  of  phosphor 
bronze,  brass,  steel,  or  even  iron  pipe.  This 
sleeve  is  held  accurately  in  place  by  means 
of  a  shaft  or  mandrel  carefully  centered 
and  held  by  jigs  or  clamps,  together  with 
the  bearing,  onto  the  base  plate  of  asbestos 
or  else  a  metal  plate  on  which  rests  a  piece 
of  asbestos.  In  this  case  the  sleeve  should 
have  its  outer  surface,  which  is  to  be  in 
contact  with  the  babbitt  metal,  thoroly 
tinned,  and  it  should  also  be  heated  before 
being  placed  into  the  bearing  ready  for 
pouring.  One  clever  make  of  electric  mo- 
tor utilizes  a  cast  iron  sleeve  for  a  bearing, 
which  the  manufacturers  claim  they  have 
found  very  satisfactory  for  cool  running 
and  even  wear. 

The  Westinghouse  concern  recommends 
the  following  procedure  for  bronze,  pipe, 
or  steel  shells  (tinned)  : — "Remove  the  old 
lining  by  heating,  preferably  in  a  pot  of 
scrap  babbitt,  and  be  sure  not  to  heat  above 
375°  Centigrade.  Just  as  soon  as  the  old 
lining  is  melted  out,  swab  the  tinned  sur- 
face with  zinc  chlorid  (a  saturated  solu- 
tion of  zinc  in  hydrochloric  acid),  then 
dip  into  a  pot  of  ''half  and  half"  solder, 
which  should  be  kept  at  a  temperature  not 
less  than  340°  C.  and  not  more  than  375°  C. 
If  shells  are  to  be  babbitted  immediately, 
do  not  touch  tinned  surface  after  remov- 
ing from  the  solder  pot.  If  the  shells  arc- 
to  be  allowed  to  cool,  brush  off  the  tinned 
surfaces- with  a  piece  of  clean  waste." 

GROOVING  REBABBITTED  BEARINGS. 

Fig.  4  shows  bow  oil  glands  or  grooves 
are  tooled  in  babbitt  lined  bearings  and 
also  one  form  of  hand  grooving  tool.  The 
grooving  tool  is  made  of  tool  steel  forged 
out  to  the  shape  shown,  either  from  square, 
round  or  hexagon  stock,  and  it  is  usually 
curved  slightly  upward  along  the  length  of 
the  tool.  For  small  bearings  the  tool  is 
about  five  inches  long,  while  for  large  bear- 
ings the  tool  is  sometimes  provided  with  or 
else  forged  onto  a  long,  low  grade  piece  of 
steel  one  foot  or  more  in  length.  The 
bottom  edge  of  the  tool  is  rounded  to  a 
semi-circle  and  the  sides  taper  towards  the 
top  so  as  to  give  the  appearance  as  shown 
in  tool  drawing  at  Fig.  4.  The  grooves 
in  small  bearings  are  cut  to  semi-circular 
shape  from  the  oil  ring  slots,  so  that  the 
oil  as  it  falls  on  the  shaft  from  the  revolv- 
ing oil  rings  or  oil  chains,  will  be  spread 


Your  Choice 
50c  a  Week 


With  every  set  Is  included — 
FREE — a  Consulting  Member- 
ship which  gives  you  the  priv- 
ilege of  submitting  your  per- 
plexing problems  to  a  corps  of 
experts  for  an  entire  year.  This 
Consulting  Membership  regular- 
ly sells  for  $12.00. 


No  matter  what  your  occupation,  one 
of  the  home  study  sets  listed  below  will 

quickly  fit  you  for  a  better  job  and  bigger  ijay.  Any  set 
you  select  will  be  sent  fur  seven  days'  examination,  and  if 
you  decide  to  buy  you  may  pay  the  rock-bottom  price  at 
the  rate  of  only  50c  a  week.  But  you  must  act  now!  The 
rising  cost  of  paper  and  binding  materials  won't  permit  us 
to  continue  tlie  present  low  prices  much  longer. 

These  books  are  the  work  of  recognized  authorities 
They  are  written  in  plain,  easily  understood  language  by 
recognized  authorities,  ami  contain  hundreds  of  photo- 
graphs, diagrams,  tables,  etc.,  that  make  difficult  points 
as  simple  as  A-B-C.  Handsomely  and  durably  bound  in 
half  or  full  morocco  leather  (except  as  noted),  and 
stamped  in  gold. 

Pay-Raising  Books 

at  Greatly   Reduced  Prices 

Carpentry  and  Contracting,  5  volumes,  2138  pages. 

1000  pictures.     Was  $25.00  Now  $19.80 

Civil  Engineering,  9  volumes,  31)00  pages,  3000  pic- 
tures.     Was    $45.00  Now  29.80 

Fire   Prevention   and    Insurance,    4   volumes.  1500 

pages.   000   pictures.     Was   $20.00  Now  15.80 

Electrical  Engineering,  8  volumes.  3800  pages.  2000 

pictures.    Was  $35.00  Now  24.80 

Automobile    Engineering.    0    volumes,    2600  pages. 

2000  pictures.     Was  $30.00  Now  19.80 

Machine  Shop  Practice,  0  volumes,  2300  pages,  25011 

pictures.      Was   $30.00  Now  19.80 

Steam  and  Gas  Engineering.  7  volumes,  330O  pages. 

2500  pictures.     Was  $35.00  Now  21.80 

Law  and  Practice  (with  reading  course).  13  volumes. 

0000  pages,  illustrated.    Was  $72  Now  44.80 

Telephony  and  Telegraphy,  4  volumes,  1728  pages. 

2000  pictures.    Was  $20.00  Now  14.80 

Sanitation.    Heating    and    Ventilation.    4  volumes. 

1454  pages.  1400  pictures.    Was  $20.00  Now  14.80 

Practical  Accounting.  4   volumes,   1840   pages.  800 

pictures,  etc.     Was  $20.00  Now  14.80 

Drawing,  4  volumes,  1578  pages,  1000  pictures,  blue 

prints,  etc.    Was  $20.00  Now  14.80 

Send   No  Money 

Shipped  for  7  Days'  Trial 

Yes.  we'll  gladly  ship  any  set  right  to  your  home  or 
office  upon  your  simple  ifequest.  Pay  only  shipping  charges 
when  the  books  arrive.  Don't  send  a  penny  until  after 
you  have  used  them  seven  days,  then  remit  only  $2.00  or 
return  them  at  our  expense.  Pay  balance  at  the  rate  of 
$2.00  a  month — 50c  a  week. 

Act  now— while  these  splendid  bonks  are  being  offered 
at  20^.  to  30.9&  less  than  regular  prices.  This  offer  is 
open  to  every  person  within  the  boundaries  of  the  U.  S. 
and  Canada.  Grasp  your  opportunity — fill  in  and  mail 
the  coupon  now ! 

American  Technical  Society,  Dept.  X251,  Chicago 

I  American  Technical  Society,  Dept. X251,  Chicago,  U.S.  A  | 
I 

l      Please  send  me  set  of  

i  ; 

for  7  DAYS'  examination,  shipping  charges  collect.  I  1 
|  will  examine  the  hooks  thoroughly  and,  if  satisfied. 

will  send  $2  within  7  days  and  $2  each  month  until  | 
I  I  have  paid  the  special  price  of   If 

1  decide  not  to  keep  the  hooks,   I  will  notify  you  at  i 

I once  ami  hold  them  suhject  to  yonr  order.     Title  not 
to  pass  ti>  iiie  until  the  set  is  fully  paid  for.  j 

Name   I 

i  '  i 

Address   I 

I  , 

Reference   1 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


954 


ELECTRICAL  EXPERIMENTER 


January,  1920 


Is  Your  Transmitter 


Really  Tuned? 


You  may  think  it  is  but  you  don't  know  unless  your 
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any  speed,  just  as  aa  expert  operator  would. 

Adopted  by  U.  S.  Gov't.    4  ttylet.    Catalogue  frsej 

OMNIGRAPH  MFG.  CO. 

39L  Cortlandt  St.  New  York 


BOYS, 

Our  Radio  Transformers  Are  the  Goods 

The  only  drawback  they  have  is  the  fact  that  we  have 
not  yet  developed  a  condenser  to  hold  the  1  KW  size, 
and  amateurs  who  have  installed  this  transformer 
have  had  trouble,  from  breaking  down  their  condensers. 
We  hope  soon  to  announce  that  a  condenser  has  been 
developed  to  hold  this  transformer. 

Send  jor  our  new  bulletin. 

THE  ACME  APPARATUS  CO.,     -     -     CAMBRIDGE,  MASS. 


Wireless  Amateurs,  Dealers  and  Manufacturers! 

Have  You  Seen  the 

"DEPENDABLE" 

Line  of  Radio  Instruments  and  Complete  Sets  ? 

We  manufacture  a  large  line  of  DEPENDABLE  apparatus — not  the  cheap  mail 

order  variety,  yet  our  prices  are  low.    Tuners,  Couplers,  Detectors,  Fixed  and 

Variable  Condensers,  Loading  Coils,  etc.,  also  Binding  Posts,  Switch  Points,  Switch 

Levers,  etc.,  etc.  c     .  (      »7      r  ,  ,      Ar  n 

'       '  Send  for  New  Catalog  No.  9 

To  our  New  York  Office,  19  Park  Place,  New  York  City 

DORON  BROS.  ELECTRICAL  CO.       Hamilton,  Ohio 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work— Big  Salaries— Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge-trained  wirelessoper- 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  earn  a  bigsalary. 

We  also  Teach  Morse  tWire)  Telegraphy  and  Railway  accounting 
School  established  45  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.    Catalog  Free.  Write  Today. 
Dodge's  Telegraph  and  Wireless  Institute  26th  St.,  Valparaiso,  Indiana 


along  the  shaft  by  means  of  these  grooves 
or  glands.  The  position  of  the  oil  rings 
or  chains  are  shown  at  Fig.  4,  and  when 
the  shaft  is  placed  in  the  bearing  and 
slowly  turned,  the  rings  should  rest  on  it 
and  be  revolved  by  it.  They  dip  into  the 
oil  in  the  lower  part  of  the  bearing  hous- 
ing in  the  manner  shown,  and  keep  a  con- 
tinuous supply  of  oil  on  the  shaft.  Any 
superfluous  oil  runs  out  of  the  ends  of  the 
bearings  and  drops  back  into  the  oil  well 
below. 

At  the  right  of  Fig.  4  is  shown  a  more 
elaborate  tree  design  of  grooving  in  a  bab- 
bitt bearing  from  a  single  oil  ring  slot. 
These  slots  are  usually  cut  in  the  top  of 
the  bearing,  as  becomes  evident.  These 
grooves  are  cut  in  babbitt  metal  bearings 
and  sometimes  in  bronze  or  other  bearings 
by  means  of  a  tool  of  the  shape  shown  and 
described,  hitting  the  tool  lightly  with  a 
hammer  and  taking  pains  to  keep  the 
groove  of  approximately  even  depth.  It 
takes  quite  a  little  practise  to  make  a  good 
job  of  the  grooving  but  the  experience, 
once  gained,  is  always  valuable. 

{To  be  continued) 


Aim  Oscillioia 

TELEPHONE  AND  TELEGRAPH 

(Continued  from  page  908) 


The  latter  instrument  switches  from 
the  oscillating  circuit  to  the  rectifier  circuit, 
so  that  the  filaments  of  the  tubes  in  either 
circuit  may  be  adjusted  to  the  proper  cur- 
rent values. 

Receptacles  for  the  four  oscillating  tubes 
are  located  directly  below  the  microphone. 
These  receptacles  take  the  de  Forest  VT 
Audion  bulb  which  is  provided  with  a  four 
prong  base  and  fits  into  the  receptacle  with 
a  bayonet  lock.  This  is  a  decided  ad- 
vantage since,  if  a  tube  burns  out  it  may 
be  instantly  replaced  without  having  to 
make  connection  to  binding  posts,  etc.,  by 
means  of  flexible  leads  as  in  the  old 
fashion.  On  the  right-hand  side  of  the 
panel  below  the  tubes  is  located  the  tuning 
condenser  and  receiver.  This  post  repre- 
sents the  aerial  receiver  connection  and  the 
other  side  of  the  receiver  is  connected 
directly  to  the  ground. 

Near  the  bottom  of  the  panel  on  the  right 
and  left  are  mounted  the  filament  rheostats. 
One  of  these  controls  the  filaments  of  the 
four  oscillating  tubes  and  the  other  those 
of  the  rectifying  tubes  at  the  bottom  of  the 
panel.  A  one  ampere  scale  hot  wire 
ammeter  is  located  to  the  right  at  the 
bottom  of  the  panel  for  reading  the  high 
frequency  current  output  in  the  aerial  cir- 
cuit. This  instrument  is  connected  with  the 
ground  lead  and  there  is  no  danger  of  a 
shock  should  anyone  come  in  contact  with 
it.  At  the  bottom  of  the  panel  is  located 
binding  posts  for  connections  with  110-volt 
A.C.  circuit,  a  6-volt  storage  battery  for 
the  microphone,  the  key  for  telegraphing 
and  the  ground  connection.  Connection  to 
the  aerial  is  made  by  means  of  a  binding 
post  mounted  to  the  right  of  the  panel 
at  the  top. 

On  the  back  of  the  panel  is  mounted  the 
helix,  (the  inductance  of  which  is  variable 
by  means  of  a  contact  clip),  modulation 
transformer,  tuning  condensers  filament 
rheostats,  filament  switch  and  condensers. 
On  the  base-board  in  the  rear  is  mounted 
a  special  transformer  which  contains  three 
windings  in  addition  to  the  input  winding 
which  is  connected  with  the  alternating  cur- 
rent source.  One  of  these  windings  sup- 
plies the  high  potential  for  the  plate  circuit 
of  the  oscillator  and  the  other  two  the  low 
potential  filament  currents.  This  set  is 
also  supplied  to  operate  on  32  or  110  volts, 
direct  current  supply,  a  dynamotor  being 
furnished. 
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SELENIUM  CELLS 


THE 

Construction,    Care    and    Use  of 
Selenium   Cells   with  Special 
Reference  to  the  Fritts  Cell 

By  Thomas  W.  Benson 

The  lack  of  definite  information  relative 
to  the  construction  of  Selenium  Cells  has 
led  the  writer  to  record  the  results  of 
some  of  his  experiments  and  to  fully  de- 
scribe the  apparatus  as  developed  by  him. 


CONTENTS  OF  CHAPTERS 


1.  Selenium  The  Element 

2.  Consideration  of  Cell  types  and  their 
Characteristics;  The  Bildwell  Cell;  The 
Ruhmer  Cell;  The  Mercadier  Cell;  The 
Bell  and  Taintor  Cell;  The  Gripenberg 
Cell 

3.  Construction  of  Fritts  Selenium  Cells 

4.  Testing  and   Maturing  Selenium  Cells 

5.  Applications  of  Selenium  Cells 

6.  The  Care  of  Selenium  Cells 

73  pages,  15  diagrams  and  3  halftone  page 
plates,   T/2    x  S'/n   inches.  Cloth. 

PRICE  $1.50 

SPON  &  CHAMBERLAIN 

120  G  Liberty  Street,  New  York 


COPPER  AERIAL  WIRE 

TWO  FEET  FOR 
ONE  CENT 

We  are  offering  pure  cop- 
per aerial  wire  at  50c  for 
w  JBk   100    feet — No.    14  gauge, 
/^sf      fill  Postage   and  insurance 
'fHf       Km  charges  must  accompany  all 
■  orders    or    they    will  be 
shipped    by  express-collect. 
No  C.  O.  D.  orders  accepted. 
Delivery  will  be  made  im- 
mediately upon   receipt  of 
order. 

A  partial  list  of  a  few  more  of  our  bar- 
gains is  printed  below. 

Magnets — large  and  powerful  $  .30 

Small  magnets  each  .20 

Magneto  telephones,  wall  type  with  power- 
ful 3  bar  generator,  ringer,  induction 
coil,  sensitive  transmitter  and  receiver, 
made  for  short  and  lonu  distance  talk- 
ing, oak  cabinet.     Room  for  two  dry 

cells   each  7.00 

Telephone  bi-polar  receivers  75  ohm  with 

cords  80 

Telephone  ringers  with  bells  600  ohms ...  1.00 

Long  distance  telephone  transmitters   1.00 

The  Famous  Skinderviken  transmitter  but- 
ton, postpaid   1.00 

Send  for  illustrated  catalogue,  5c. 

ELECTRICAL  SPECIALTY  CO.— Dept.  E 
48  So.  Front  St.  Columbus,  Ohio 


TENDD  DAM  Ifl Ukulele,  Hawaiian  Guitar,' 
I  EJlUn  DA H J U  Mandolin,  Guitar,  Gorneto:  Banjo 

Wonderful  new  system  of  teaching  note  nrasic  by  mall.    To  flirot 
pupils  In  each  locality,  we  give  a  $20  superb  Violin,  1  ■  cid/j-lin. 
Ukulele,  Guitar,  Hawaiin  Guitar,  Cornet,  Tenor  Banjo  or  B 
lutely  free.   Very  small  charge  for  lessons  only.   We  guar  suc- 
cess or  no  charge.  Complete  outfit  free.  Write  now.  No  oMif  ttion 

SLINGERLANO  SCHOOL  OF  MUSIC,  Inc.  Dept.  41  -  CHIMB  j,  ILL. 


The  ROGERS 
Violet     Ray,     High     Frequency  derivator 
Does  not  burn  out.    No  sparking — '; .  ■•■  ore  all 
shocks  are  eliminated.     An  ideal  outfit,  fully 
guaranteed   as   to   material   and  wortmanship. 

PRICE  COMPLETE         <C9  £  (\(\ 
With  One  Surface  Applicatm  ■P'  J'W 

_        Send  for  free  descriptive  Bookht 
The    Rogers    Electric    Laboratories  Co. 
Dept.  B,  2056  E.  4th  St.,  Cleveland,  ,)hlo 
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By  H.  Winfield  Secor 

{Continued  from  page  881) 


who  is  invariably  a  real  dyed-in-the-wool 
engineer-draftsman,  has  to  contend  with. 
The  writer  has  been  thru  just  such  work 
as  he  now  speaks  of,  and  can  thus  give  a 
clear  idea  of  how  this  work  runs  under 
general  conditions.  Of  course,  it  all  de- 
pends on  the  personnel  naturally,  and  every 
person  works  in  a  slightly  different  way. 
For  instance,  one  engineer's  sketches  from 
which  you  may  have  to  work  and  prepare 
your  initial  drawing  and  layout  with  the 
full  details  on  them  which  you  have  gleaned 
during  several  hours  study  of  a  dozen 
catalogs  or  so  and  your  ever-ready  slide- 
rule  and  pocket  text-book,  may  be  a  very 
complete  and  respectable  diagram  made 
out  on  cross-section  paper  with  at  least 
legible  figures  and  letters  on  them.  On 
the  other  hand,  possibly  due  to  the  per- 
sonal traits  of  the  expert  who  made  these 
sketches,  or  perhaps  due  to  his  being  un- 
der great  pressure  of  work,  the  engineer- 
draftsman  may  have  to  work  from  sketches 
which  are  more  or  less  difficult  to  under- 
stand. 

Drafting  students,  and  also  engineering 
students,  but  particularly  the  former, 
should  therefore  study  the  fundamentals 
of  engineering  calculations  and  design  very 
thoroly,  for  they  will  find  that  unless 
they  intend  to  remain  as  draftsmen,  they 
will  have  to  educate  themselves  so  as  to 
be  able  to  grasp  the  lower  rungs  of  the 
engineering  ladder,  so  to  speak.  As  an  ex- 
ample, the  engineer-draftsman  may  be 
called  upon  to  make  an  initial  or  prelimi- 
nary drawing  or  layout  of  a  new  piece  of 
engineering  work  or  apparatus  in  which 
he  would  have  to  do  considerable  calcu- 
lating in  order  to  properly  proportionate 
the  various  parts.  He  should  be  thoroly 
schooled  of  course  in  arithmetic,  plane  and 
solid  geometry  and  trigonometry,  and  he 
will  find  it  valuable  indeed  to  know  some- 
thing of  algebra  thru  to  quadratics.  In 
the  designing  of  dynamos  and  motors,  elec- 
tromagnets and  solenoids,  rheostats  and 
various  other  electrical  machinery  involv- 
ing coils  or  windi'1-.  inch  have  to  be 
very  carefullv  designed  so  as  not  to  heat 
up  unduly,  besides  many  ciher  considera- 
tio  s  the  Consulting  Engineer  or  the  Chief 
]  ngincer  will  invariably  specify  the  data 
lor  all  such  windings,  for  it  is  of  course, 
unreasonable  to  expect  a  draftsman,  es- 
pecially a  begi  mer,  to  know  anything  about 
details  of  electro-physics. 
Ftsman  progresses  in  his 
ion,  aiioi  after  a  period  of  several 
(ri.11  in  most  cases  master  a  suf- 
amount  of  engineering  technique 
•  id  mathematics  to  come  under  the  gen- 
eral class  of  engineer-draftsmen,  and  de- 
pending upon  how  valuable  he  has  made 
himself  in  his  progression  up  the  ladder, 
just  so  much  more  responsibility  and  also 
the  greater  the  remuneration  will  be  ac- 
corded him. 

THE  TRACER'S  ROLE  IN  ENGINEERING 

What  is  a  tracer?  A  tracer  in  an  en- 
gineering and  drafting  room,  is  either  a 
young  man  or  a  young  woman  (many 
women  having  taken  up  tracing  and  draft- 
ing as  well  as  engineering  in  the  past  ten 
years),  and  there  are  two  orthodox  ways 
in  which  tracers  start  in  the  engineering 
profession.  The  young  man  secures  a  po- 
sition as  tracer  in  a  drafting  room,  and 
by  taking  up  drawing  in  night  school,  soon 
becomes  capable  of  making  drawings. 

Tracings  are  made  on  either  thin  trans- 
parent paper,  or  else  on  tracing  cloth  which 


Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  withoat  a  penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a  low  price  "school  set"  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  — Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroad'ng,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.   1650  Pages.  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  6K  x  SH 
inches.  Covers  all  branches  of  Drafting  — Archi- 
tecture, Electrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspectiye,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc. 

Rflo  a  WaaIt  0nly  52  a  montn  if  vou  keeP  the 
vUU  d  ffCCR  books.    Coupon   explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Free  Membership  in  This  Society.— A  Consulting 
Membership  given  free  with  each  set— worth  $12.00. 

TECHNICAL  SOCIETY 
Dept.  D-251  Chicago 

AMERICAN 
r  TECHNICAL 
SOCIETY 
Dept.  D  251 
Chicago,  U.S.A. 
Please  send  Cyclopedia  of 
Drawing  for  7  days'  examina- 
tion, shipping  charges  collect. 
I  will  send  $2  within  7  days  and  $2 
i  month  until  $14.80  is  paid,  or  notify 
you  and  hold  book3  subject  to  your  order. 
Title  not  to  pass  until  fully  paid. 

Name . 

Address  

Reference.. 


£JR  ^1  mk 
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at  Home 

Illustrators,  Cartoonists,  Commercial  Artists 
earn  big  money,  $25  to  $100  a  week  and 
more.  Learn  at  home  in  spare  time  under 
personal  direction  of  Will  H.  Chandlee,  fa- 
mous newspaper,  magazine,  advertising  artist 
of  35  years'  successful  experience. 

BE  AN  ARTISTiuiiiiiiiiiiimi 


Delightful,    fascinating  profession.  «^ 
Wonderful  new  home-study  raeth-  ^ 
od  makes   drawing  easy!    Send  ^ 
coupon  or  postal  today  for  spe  ^» 
cial  offer  of  complete  Artist's  ,N 
Outfit  FREE  to  new  students.  >T 
Write   for   handsome  book, 
"How  to  Become  an  Artist  " 
Don't  delay — write  or  send 
coupon  at  once.  Address 


FREE  COUPON 

WASHINGTON 
SCHOOL  OF  ART. 

Inc. 

1470  H  St..  N.  W.. 
Washington,  D.  C. 


^    Send    me    particulars  of 
>T   FREE  ARTIST'S  OUTFIT 
offer  and  Free  Book,  "How 
^»    to  Become  an  Artist." 
Name  


Washington  School 
of  Art,  Inc. 

1470  H.  St. ,  N  W|idte  

Washington,  D.  C.  >city  stat 


Most  Perfect  Hearing! 

High  Power  Scientific  Receiver 
Earpiece  is  tuned  to  the  ear.  Tt 
can't  confuse  nor  fatigue.  Absorbs 
shocks,  improves  the  Hearing  and 
conserves  time.  For  Busy,  Deaf. 
Nervous,  Privacy  and  Noises.  Guar- 
anteed to  suit.  (Check  or  C.  O.  D. 
—Export  $2.20.)     No  Agents. 

Evolution   Phone  Company 
48  Greenwich  Ave.,  New  York  City 
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,  MakeThis 
\  flashlight 
'battery^' 
Yourself 

Easily  in 

XtwgT 

Serviceable 

"Make-Ur-Own" 

Batteries- 
instructive — Practical — Useful.  Every 

boy  should  have  one.  A  Xmas  Gift  that 
any  friend  would  more  than  appreciate. 

Make  Flashlight  Batteries  STrSe 

Do  it  Yourself  and  see  the  mystic  charm  of 
making  your  own  light,  Have  fun  doing  it.  So 
simple  any  child  can  make  them. 
Outfit  comes  packed  in  neat 
Xmas  box.  Fully  guaranteed 
or  your  money  back. 

Something   New  —  Nothing 
like  it  on  the  market. 


Better  Light  Lasts 
Longer 

400%  more  flashlight  ser- 
vice for  less  money  and 
your  flashlight  is  always 
ready  when  you  want  it. 
Kits  J.%x6%  in.  tubular  flashlight  case 
satisfactory  thing  to  use  around 
garage,  anywhere.  ?rder 
outfits  today  : 

Serviceable  Flashlight  Outfit — Flashlight  case.  Jieavljy 
nlckled,   mazda  lamp,  complete  with  6-cel' 
■'Make-Ur-Own"  battery  outfit  

Renewal    Outfit— Parts  and 

make  6  cells  complete  

Add  15c  to  cover  postage. 

Attractive  Proposition  to  Agents. 

SERVICEABLE  BATTERY  &  SUPPLY  CO. 

Exclusive  Sales  Agents 
30  N.  Michigan  Ave..         Dept.  25.         Chicago,  III. 


Only 

house,  car, 
of  the  following 


$2.35 

Chemicals    to  tjJJ  QQ 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 

A  Marvel   of  Strength 

I  have  found  the  short  cut  to  physical 
perfection  and  health.  I  have  applied  it  to 
my  own  body  and  have  trained  many  of  the 
world's  strongest  men  by  this  same  method. 
I  can  positively  make  you  A  MARVEL  OF 
STRENGTH  by  this  most  direct  short  method. 

Send  for  MY  NEW  BOOK 

"Muscular  Development" 

It  tells  the  secret.  Handsomely  illustrated 
with  25  full  page  photographs  of  myself 
and  some  of  the  world's  best  athletes  whom 
I  have  trained.  This  valuable  book  and  my 
special  offer  will  be  sent  on  receipt  of  10c, 
stamps  or  coin,  to  cover  cost  of  wrapping 
and  mailing.  Don't  delay  !  Send  for  it  now, 
while  it  is  on  your  mind. 

EARLE  E.  LIEDERMAN 

Dept.  216      203  Broadway,       New  York 


is  a  specially  prepared  oiled  linen,  and  from 
which  blue  prints  are  later  made  by  pass- 
ing sunlight,  or  light  from  an  electric 
arc  thru  them.  The  tracing  is  made  with 
regular  black  drawing  ink  with  the  usual 
drafting  pens  and  instruments,  the  tracer 
simply  having  to  follow  the  lines  on  the 
original  drawing  as  laid  out  by  the  engi- 
neer-draftsman, whose  drawings  are  usu- 
ally made  on  some  strong  quality  drawing 
paper.  Tracings  are  often  made  of  draw- 
ings in  books  or  catalogs,  photographs, 
maps  and  innumerable  other  illustrations 
and  drawings  met  with  in  the  thousand 
and  one  details  of  engineering  work. 

The  young  men  of  today  are  of  course 
interested  in  all  these  things,  for  in  this 
great  field  of  engineering,  which  is  ever 
expanding  and  growing  at  tremendous 
strides,  the  students  today  will  become  the 
draftsmen  and  engineers  of  tomorrow. 
Generally  speaking,  a  tracer,  presuming  he 
is  a  young  man  of  possibly  sixteen  to 
twenty  years  of  age,  will  not  remain  as 
a  tracer  very  long.  Possibly  in  six  months 
to  a  year,  he  may  be  given  a  position  as 
junior  draftsman,  and  in  another  year  or 
so  he  may,  if  he  is  a  conscientious  student 
and  a  careful  draftsman,  be  advanced  to 
the  position  of  a  full-fledged  draftsman  or 
engineer-draftsman.  In  this  connection  it 
may  be  said  that  many  young  college  men, 
graduates  of  the  various  engineering 
courses,  first  make  their  acquaintance  with 
the  commercial  world  via  the  drafting 
room.  It  is  a  very  good  way  in  which  to 
learn  the  rudiments  of  their  profession  in 
a  first-hand  way,  so  that  they  are  familiar 
with  all  details  and  work  to  be  done  by 
each  department  of  a  modern  engineering 
organization. 

BLUE  PRINTING 

Blue  prints  are  not  total  strangers  to  any 
one  today  as  everyone  has  seen  blue  prints 
at  some  time  or  other,  even  if  they  were 
nothing  else  than  those  of  their  own  homes. 
There  are  vartous  kinds  of  prints  now  in 
use,  such  as  black  prints  and  brown  prints, 
but  the  time-honored  blue  print  still  holds 
its  own  to  a  very  large  extent,  and  millions 
of  them  are  turned  out  every  day,  carry- 
ing with  them  masses  of  detail  and  calcu- 
lations which  serve  as  the  connecting  link 
between  the  engineering  staff  and  the  pro- 
ducing or  manufacturing  staff.  The  engi- 
neer talks  with  his  drawings  and  the  pro- 
duction expert  and  machinist  interpret 
these  drawings  and  construct  the  machine 
from  them.  Good  drawings  are  not  only 
necessary,  but  are  demanded  in  the  best 
engineering  circles  even  where,  and  it  has 
been  said,  and  rightly  so,  that  a  good  draw- 
ing or  blue  print  should  contain  all  the 
necessary  views  of  the  machine,  and  each 
part  thereof  as  well  as  all  necessary  di- 
mensions, such  that  this  blue  print  can  be 
given  to  a  model  maker  or  machinist,  and 
the  complete  machine  constructed  accur- 
ately, without  one  word  of  explanation 
from  the  designer. 

The  old  solar  printing  frame,  which  is 
pushed  out  an  upper  window  on  rails,  with 
its  glass  face  turned  toward  the  sun,  is 
still  in  use  in  many  small  drafting  depart- 
ments all  over  the  world.  There  has 
been  a  new  era  in  blue  printing — thanks 
to  the  powerful  electric  arc  light,  and  blue 
prints  are  made  today  a  hundred  times 
faster  than  they  ever  were  before.  One 
of  these  machines  has  a  vertical  glass 
cylinder  while  another  type  shown  in  one 
of  the  accompanying  illustrations,  has  a 
horizontal  glass  cylinder, — the  arc  is 
turned  on  and  the  paper  exposed.  The 
light  passes  readily  thru  the  uninked  por- 
tions of  the  tracing  cloth,  but  does  not 
pass   thru   the   inked   lines  and  sections. 
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The  Key 
To  Succeu 
The  secret  of  busi- 
ness and  social  su  < 
cess  is  the  ability 
to  remember.   I  can 
make  your  mind  an  infallible  I 
classified  index  from  which  you  can 
instantly  select  thoughts,  facts, 
figures,  names,  faces.  Enables  yon 
to  concentrate*   develop  self-control,  I 
overcome   basnfulness,   think  on   your  I 
feet,  address  an  audience.  Easy.  Simple.  I 
Tbe   result  of  20  years'  experience  do-  1 
veloptafr  memories  of  thousands.  ] 
Writ  a  TnAav  for  free  booklet  "How  to  I 
ffnie  lOaaj  Remember"   and  Copy-] 
righted  Memory  Test,  also  how  to  obtain  my  1 
k  FREE  book,  "How  To  Speak  In  Public/*  | 


Prof. 
Henry 
Dickso-, 
Principal 

Dickson  School  of  Memory,  101  Hearst  BIdg.,  Chicago,  111, 

POPULARITY  FOLLOWS  THE? 

UKUIlELE  f^J 

If  you  play  quaint,  dreamy  Hawaiian  music 
or  latest  songs  on  the  Ukulele  you  win  be 
wanted  everywhere.   We  teach  by  mail 
simple  lessons;  arive  you  free  a  ffenulfl 
Hawaiian  Ukulele,  music, everythlng- 
no  extras.    Ask  us  to  send  the  story 
of  Hawaiian  music.  You  will  love  it. 
No  obligation— absolutely  free. 

The  Hawaiian  Institute  of  Music 

1400  Broadway,  Dept.GA    New  York 

Built  for  the  Owner 


Simple, 
Sturdy  construction. 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Z  riding 

1— Wonforl  Immediate  deliveries.  Fifth  success. 
MJeaier^  WdniCU  fulyear.  Increased  output.  Liberal 
newspaper  advertising  in  dealers'  territory.  Wonderful  opportunities. 
Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO  ,41  Seneca  Faclory,  F0ST0R1A,  OHIO 


IS  THE  O 
BIBLE  TRUE  > 

You  MUST  read  the  remarkable  book  that 
has  been    suppressed  over   100  YEARS. 

Sent  by    Mail  prepaid  only  50c. 
If,  after  yuu  read  this  sensational  master- 
piece, you  do  not  think  it  is  worth  TEN 
TIMES  50c  we  will  refund  your  money. 
Know  the  Truth!   You  will  be  Startled! 
Order  at  once. 
Truth  Pub.  Co.,  Dept.  A.E.,  1400  B'dw'y.  N.  Y. 


HEAD/j>\NEU- 


FLU 


G  I A 


WOMEN'S  ACMES 
ASK    FOR   A-K  TABLETS 


SAVE  25%  to  60% 

on  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
Free  Bargain  Book  and  Catalog 

listing  hundreds  of  money -saving;  bargains  in 
alightlF  used  and  new  cameras  and  supplies.  All 
goods  sold  on  10  days'  Free  Trial.  Money  back 
If  not  satisfied.  You  take  no  chances  dealing 
with  us.  We  have  been  In  the  photographic 
business  over  16  years.  Write  now\ 

CENTRAL  CAMERA  CO.,  Dept.  171,  124  S.  Wabash,  Chicago 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Your  $1.00 
back  if  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


Dept.  5 


Send  for  a  Complete  Catalog  of 

MASONIC  BOOKS 
Jewelry  and  Goods 

REDDING  &  CO. 

Publishers  and  Manufacturers 
  200  Fifth  Avenue,  N.  Y. 


E  A  BANKER 


fv 

■  B  prepare  by  mail  in  spare  time  for  this  attractive  profes- 
V  ■  sion  Id  which  there  are  great  opportunities  for  both  men 
M  V  and  women.  Send  at  once  for  free  book,  "Bow  to 
^MB^      become  a  Banker,"  by  Edqab  G.  AlCORN,  President. 

American  school  of  Banking.  1  l4WlcLene  BIdg.*  Columbus,  O. 


-vondeTfoi,  new  device,  gnides  yoor  band;  corrects 
your  w.ritinjj  in  few  days.  Big  improvement  in  three 
hoars.  No  failures.  Complete  outline  FREE. 
Write  C-  3.  Ozment,  Dept.  44,     St.  Louis,  Mo« 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  ivritina  to  advertisers. 


January,  1920 


ELECTRICAL  EXPERIMENTER 


957 


Rider  tots  Wanted 

In  every  neighborhood  to  ride  and 
exhibit  a  sample  RANGER  bicycle 
urnished  by  us.  Choiceof  44  styles, 
colors  and  sizes  in  the  famous  Ranger 
line.   Mead  Rider  Agents  make  big 
money  in  spare  time  hours — after 
school  or  work. 

30  Days  Free  Trial 

Is_  allowed  on  every  RANGER 
I bicycle.    We  prepay  freight 
,  charges.    If  not  pleased  the 
trial  costs  you  nothing 

Factory -To -Rider 

We  sell  bicycles  made  in  our  own 
big  factories  DIRECT  TO  THE 
RIDER— giving;  you  a  superior 

product  at  greatly  reduced  cost. 
Save  time,  money  and  trouble  by 
dealing*  direct  with  our  great 
Factory^  organization.  Satis- 
faction in  every  detail  guaran- 
teed or  money  promptly  re- 
funded. 

*f\  D  C  C    Lamps,  Wheels, 
i  ll\LtO   parts  and  sup- 
plies at  half  usual  prices  are  also 
fully  described  and  illustrated 
in  the  big  free  Ranger  Catalog. 
SEND  NO  MONEY,  but  write 
us  today  for  factory  prices,  lib- 
eral terms  and  if  desired  Rider 
gents  Plan. 


EASV 
Payments 

Nine  months 
to  pay  if  <" 
Bired  —  at 
email  advance 
over   our  spe- 
cial cash  prices. 


MP  Aft  CYCLE  COMPANY 
1*1  CM  LI  DePt.R.A.-107  Chicago 


Mend  Your  Pots,  Pans  and 
Toys  and  do  all 
Metal  Repair- 
Ing  with 


A  PASTE 
THAT  TURNS 
INTO  METAL 
WHEN  HEATED 
A  mudi  will  ao  it.  Requires  no 
acid  or  soldering  iron.  Joins  or 
repairs  wires,  metals  or  metalware. 
Sold  by  hardware  and  electricl 
stores,  or  sent  bv  us  oostpaid. 
SOLDERALL  CO.,  Dept  9  ' 
129  Siukx  Ave.,  Newark,  N.  J. 

•,SStSTS»SmSU.  $  *  -SO 


HAIRtfODE, 

Dresses  U  •  ' 
u    the  Hair 


Keeps  it  Dressed/ 

Stubborn,  wiry,  mussy  unruly 
hair  becomes  siiky  and  beautiful. 
Gives  it  that  lovely  gloss  charac- 
teristic of  the  hair  of  stage  and 
screen  stars  of  both  sexes.  Fine 
for  the  scalp— a  tonic  as  well  as  a 
beautifier  Favorite  of  both  MEN 
and  WOMEN.  Guaranteed  harmless 
and  greaseless.  TRIAL  BOTTLE, 
postpaid,  50c.  Larder  size  (three 
times  quantity)  $1,  Satisfaction  or 
price  refunded.  Order  TODAY. 
Husgray  Laboratories,  Dept  12  Chicago 


[EARN  ENGINEERING 


Expert  electrical  engineers  are  being  paid  fabulous  salaries 
— thousands  needed  today.  We  give  you  personal  and 
thorough  training — practical,  technical  courses  3  months 
to  2  years  under  expert  engineers  in  electricity,  steam, 
gas,  auto,  armature  winding,  drafting,  etc.  Extensive  la- 
boratory and  shop  equipment.  Not  a  trade  school.  Train- 
ing is  condensed — if  your  time  is  limited,  come  to  the 
Flnlay  Engineering  College — only  one  of  its  kind  in  the 
West.  Day  and  night  sessions — enroll  anytime.  Write  for 
FREE  catalog,  a  post  card  will  do. 

FINLAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  Mo. 


REBUILT  ELECTRIC  MOTORS 

Wheeler  fl^B|n|BwfflK 

Emerson  8™*^  Guaranteed 

Motors  bought,  exchanged  and  repaired 
ELECTRICAL  SUPPLIES 
Wholesale  pTices 
Sockets,  wire,  tape,  loom,  fuses,  switches,  cut  outs,  etc. 

New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refunded. 

HYRE   ELECTRIC  CO. 
631  S.  Dearborn  St.  Chicago.  III. 


The  blue  print  paper  is  then  removed  from 
the  machine.  In  the  earliest  model  of  the 
electric  blue  printer,  the  paper  had  to  be 
removed  from  the  machine  and  past  thru 
a  developing  and  fixing  bath,  and  then 
washed.  In  the  later  model  of  the  hori- 
zontal drum  type,  the  developing  is  done 
right  in  the  machine  itself,  and  the  fin- 
ished blue  prints  are  reeled  out  in  a  con- 
tinuous roll  at  the  other  side  of  the  ma- 
chine, in  a  very  short  space  of  time. 

THE  TRIUMPH  OF  THE  ENGINEER — THE 
FINISHED  MACHINE 

The  happiest  day  of  an  engineer's  life 
occurs  when  his  first  machine  or  device  has 
been  finished  and  proven  successful  under 
test.  When  the  machine,  installation  or  de- 
vice is  finally  'finished  by  the  workman  then 
the  engineer,  and  frequently  the  consulting 
engineer,  if  there  is  one  on  the  staff,  is  in- 
vited to  witness  the  test  of  the  apparatus. 
These  tests  are  of  the  utmost  importance, 
and  in  all  well-regulated  engineering  estab- 
lishments having  an  engineering  depart- 
ment, it  is  seen  to  that  both  the  eventual 
customer  for  the  machine,  who  is  to  use 
the  device,  as  well  as  the  designer,  are 
satisfied  that  everything  is  right  and  as  it 
should  be.  Electrical  machinery  is  tested 
by  voltmeters,  ammeters,  watt-meters,  and 
in  the  case  of  motors  and  dynamos,  the 
speed  is  carefully  checked.  Frequently, 
during  the  test  by  speed  indicators  or  tach- 
ometers, many  other  electrical  and  me- 
chanical qualities  are  carefully  measured 
under  the  direction  of  the  designer.  Sev- 
eral of  the  large  electrical  manufacturing 
companies  in  America,  including  the  Gen- 
eral Electric  and  the  Westinghouse  Elec- 
tric and  Manufacturing  Companies,  operate 
very  elaborate  testing  laboratories,  for  their 
electrical,  steam  and  other  machinery,  and 
here  it  is  that  many  of  our  engineers  just 
out  of  college  gain  their  first  practical  ex- 
perience in  the  commercial  application  of 
their  studies.  The  work  is  intensely  inter- 
esting, and  if  the  student  takes  up  this 
work,  or  enters  one  of  the  testing  engineer- 
ing courses,  conducted  by  these  large  elec- 
trical companies,  and  if  he  has  the  real 
making  of  an  engineer  in  him,  then  he  will 
never  regret  his  experience  in  this  work. 
From  this  experience  as  a  basis,  the  con- 
scientious engineering  aspirant  will  build 
his  future  career,  and  we  know  of  no  bet- 
ter foundation  to  start  from. 

In  closing,  it  should  be  mentioned  that 
naturally  every  machine  design  does  not 
fulfill  its  performance,  as  was  theoretically 
intended  and.  of  course,  there  are  a  myriad 
of  reasons  why  it  may  not  do  so.  Perhaps 
the  iron,  for  instance,  used  in  constructing 
the  core  of  a  magnet,  dynamo  or  motor,  is 
not  of  the  quality  which  the  engineer  who 
designed  it  originally  conceived  it  to  be,  and 
therefore  his  calculations  are  upset  in  spite 
of  himself,  no  matter  how  elaborate  they 
ma}'  have  been.  Here  an  interesting  ex- 
ample of  electrical  engineering  is  brought 
to  light.  The  layman  might  reasonably 
ask  at  this  juncture,  how  could  the  elec- 
trical engineer  know  how  many  lines  of 
magnetic  force  per  square  inch  of  cross- 
sectional  area  that  the  iron  in  his  finished 
dynamo  or  magnet  is  going  to  carry  and 
what  magnetizing  force  in  ampere-turns 
will  be  required  to  produce  this  magnetic 
strength  of  field  in  the  grade  of  iron  speci- 
fied to  be  used.  As  a  matter  of  fact,  every 
grade  of  iron  varies  in  its  magnetic  qual- 
ities, and  the  only  sure  way  to  ascertain 
before  designing  the  machine,  just  what 
performance  one  may  expect  of  it,  is  to 
procure  samples  of  the  actual  iron,  or  "run 
of  iron,"  and  have  a  permeability  test  made 
in  the  electrical  testing  laboratory.  From 
these  tests  he  will  then  know  the  magnetiz- 
ing force  required  to  produce  the  desired 
magnetic  flux  in  lines  per  square  inch  of 
cross-section  in  the  iron  or  steel. 


Big  Money  for  Boys! 


ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  time  can  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  line  of  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  he\pyou.  Choose  the  work  ynu  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  bring 
you  informatiou  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let.  it  slip  by. 
Mark  and  mail  this  coupon  now. 
to  —  —  —  — rcu  ou-  Htm  —  —  —  —  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6216,  SCR  ANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  before  which  I  mark  X. 

□  ELECTRICAL  ENGINEER 
3  Electrician 
jj  Electric  Wiring 

H Electric  Lighting 
Electric  Car  Running 
~1  Heavy  Electric  Traction 

□  Electrical  Draftsman 

□  Eleetrlo  Machine  Itenlgner 

□  Telegraph  Expert 
Q  Practical  Telephony 

□  MECHANICAL  ENGINEER. 

□  Mechanical  Draftsman 
Q  Ship  Draftsman 

a Machine  Shop  Practice 
Toolmaker 

□  Gas  Engineer 

□  CIVIL  ENGINEER 

B Surveying  and  Mapping 
MINE  EOREM'N  OKENG'K 

□  ARCHITECT 
LJ  Architectural  Draftsman 
0  PLUMBING  AND  HEATING 

□  Sheet  Metal  Worker 

□  Navigator 


□  CHEMICAL  ENGINEER 

□  SALESMANSHIP 

□  ADVERTISING  MAN 
Q  Window  Trimmer 

Q  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

9 ILLUSTRATOR 
DESIGNER 

□  BUSINESS  MANAGEMENT 

□  Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typbt 

□  Cert.  Pub.  Accountant 
Q  Traffic  Management 

□  Commercial  Law 

□  GOOD  ENGLISH 

~  STATIONARY  ENGINEER 
_  CIVIL  SERVICE 

H Railway  Mail  Clerk 
Tex 

□ 

c 

□  Atltomobllei        IZJ  Itallmn 


xtlle  Overseer  or  So.pt. 
IGRICULTURK  I  _  Spanlib 
[•onitrvRaUIng  |Q  French 
tutomobllei        l_J  ItalUo 


Present 
Occupation. 


Street 
and  No.. 


City 


I  won  World's  First  Prize  for  best  coursel 
in  Penmanship.  Under  my  guidance  you  can  \ 

become  an  expert  penman.    Am  pTacinsmanyof^mjr 


Btudents  as  Instructors  in  commercial  college.}  at  hit? 
BalarieB.  If  you  wish  to  become  a  better  penman,  writ 
me.   I  will  send  yon  FREE  one  of  my  Favorite  Pens 
and  a  copy  of  the  Ra 
C.  W.  Ransom, 


of  my  I 

tnrnal.   Write  today. 

511  Esses  Bldg.,Kans-isCity.Mo. 

The  Ellis  Music  Master  Reproducer" 

maile  for  all  phonographs.  Pleases  the  most  exacting  music 
lover  Eliminates  twang.  Perfect  harmony  of  accompani- 
ments, individuality  of  artists'  voices  and  instruments  re- 
produced from  records  in  life  like  reauimation.  It  sells  on 
its  merits.  Send  10c  for  booklets  E.  "Hints  to  Music 
Lovers"  and  "Music  Masters."  Agents  wanted. 
J.    H.    ELLIS.   P.   0.    Box  .882.    Milwaukee.  Wisconsin 


RaiseBelgian  Hares  for  Us 


J3* 


Wonderful  profits  easily  made  at  home. 
We  furnish  class  A  stock  and  pay  vou 
$7  to  $12.50  a  pair  and  express  charges. 

Interestingillustrated  catalog  and  contract  FREE. 

United  Food  &.  Fur  Association 
329  W.  48th  St.,  Dept.  E.  New  York 


You  benefit  by  mentioning  the  ''Electrical  Experimenter"  when  writing  to  advertisers. 


telephone  Men 

Use  These  a  WEEK 

FREE 
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A  CCEPT  this  free  offer  and 
l\   use  these  great  up-to-date 
i  \  books  on  the  telephone  in 
your  own  home  or  shop  a  whole 
week  free. 

We  will  send  you  all  four  volumes 
bound  in  genuine  red  morocco 
leather,  1728  pages  and  2000  pic- 
tures, without  one  cent  in  advance. 

Cyclopedia  of 

TELEPHONY 

AND 

TELEGRAPHY 

Everything  about  the  telephone  is  explained 
in  them  in  simple  and  plain  language — 
theory — practice — operation — from  the  first 
experimental  line  to  the  modern  equipment 
and  complicated  switchboards.  Not  one 
detail  has  been  overlooked.  Every  vital 
fact  that  you  need  to  make  you  an  expert 
is  in  them. 

Free  Consulting  Service 

If  you  wish  to  keep  the  books  on  our  easy 
terms  of  $2.00  a  month,  we  will  include 
FREE  a  year's  Consulting  Membership  in 
the  American  Technical  Society,  and  you 
can  have  the  services  of  our  engineers  arrd 
experts  for  one  year  as  often  as  you  wish 
to  write  in  and  ask  for  their  help  on  any 
subject  within  the  scope  of  the  books. 

Send  the  Coupon  Now 

Don't  send  any  money.  Just  mail  the 
coupon  properly  filled  out  and  the  books 
will  come  to  you  at  once  by  express  col- 
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page  900) 

If  the  result  obtained  is  the  same  as  the 
ammeter  reading  the  instrument  is  for  most 
practical  purposes  accurate. 

The  same  procedure  may  be  gone  thru, 
increasing  the  current  value  each  time  till  a 
maximum  of  five  amperes  is  reached. 

It  is  not  usually  feasible  to  correct  the 
instrument  itself  so  a  correction  chart  is 
made  and  hung  in  a  convenient  place. 
This  is  laid  out  as  shown  in  Fig.  3,  actual 
current  value  being  shown  O  to  A,  while 
O  to  B  shows  meter  readings. 

Thus  any  meter  reading  can  be  instantly 
converted  to  actual  current  by  a  glance  at 
the  chart. 

For  convenience  the  temperature  of  the 
gas  and  weight  of  the  solution  in  the  bu- 
rette have  been  disregarded,  these  factors 
nearly  balancing  out  at  ordinary  tempera- 
tures in  this  type  of  instrument. 

Having  an  accurate  ammeter,  it  becomes 
an  easy  matter  to  check  a  voltameter. 
Knowing  the  relation  between  the  voltage, 
amperage  and  resistance,  as  stated  in  Ohm's 
law,  we  can  arrange  the  apparatus  as 
shown  in  Fig.  4.  A  known  resistance  is 
put  in  the  circuit  at  R ;  by  passing  currents 
of  different  strengths  we  can  check  the 
voltameter  with  the  formula : 


I  =■ 


R 


A  standard  resistance  can  be  purchased 
at  a  reasonable  price  and  are  rather  difficult 
to  construct.  However,  where  necessary,  a 
standard  ohm  at  20°  C.  can  be  made  by 
using  98  feet,  8  inches  of  No.  20  copper 
wire.  It  should  be  remembered  that  copper 
wire  changes  in  resistance  with  the  tem- 
perature and  the  above  limit  should  not  be 
allowed  to  exceed  20°  C.  (68°  F.)  if  results 
are  to  be  reasonably  accurate. 

A  correction  chart  can  also  be  made  for 
the  voltameter  if  necessary  in  the  same 
manner  as  shown  for  the  ammeter,  plotting 
actual  voltage  against  the  meter  readings. 


A  Small  Rectiflei0  f©s° 


By  Elliott  A.  White 

(Continued  from  page  899) 


they  are  likely  to  slip  past  each  other  and 
thus  overlap.  The  joints  in  each  layer  are 
covered  up  by  the  next  layer  above,  the 
L-shaped  pieces  being  put  alternately  on 
opposite  sides.  This  makes  a  solid  mass  of 
iron  in  even  layers.  In  Fig.  1  the  solid 
lines  across  the  face  of  the  core  indicate 
the  joints  in  the  top  layer,  the  dotted  lines 
the  joints  in  the  layer  underneath ;  the 
joints  in  the  third  layer  will  again  be  in 
the  position  shown  by  the  solid  lines,  and 
so  on  down  thru  the  core.  It  will  be  noted 
that  the  L  pieces  are  not  symmetrical,  one 
side  being  longer  than  the  other.  The  pur- 
pose of  this  is  to  bring  the  joints  out  to 
the  ends  and  away  from  the  ends  of  the 
coils,  where  the  core  is  likely  to  build  up 
ragged.  Of  course  symmetrical  stampings 
may  be  used  instead,  in  which  case  the 
joints  will  come  at  the  ends  of  the  window. 

The  core  is  built  up  with  fair  alignment 
to  a  thickness  of  lyi",  when  the  centers  of 
the  coils  will  be  full.  The  cardboard  lining 
keeps  the  corners  of  the  iron  sheets  from 
catching  in  the  tape  as  they  are  pushed 


'I  believe 
my  own  great 
physical  activity  is 
due  to  my  personal  use 
Nuxated  Iron,"  says  for- 
mer Health  Commissioner  Wm. 
R.  Kerr,  of  the  City  of  Chicago. 
'From  my  own  experience  with  Nuxated 
Iron  I  feel  it  is  such  a  valuable  blood  and 
body  building  preparation  that  it  ought  to 
be  used  in  every  hospital  and  prescribed  by 
every  physician  in  the  country."  Nuxated 
Iron  helps  to  make  healthier  women  and 
stronger,  sturdier  men.  Used  by  more  than 
3,000,000  people  annually  in  this  coun- 
try alone.  Increases  the  strength 
and  endurance  of  weak,  ] 
nervous  folks  in  two  \ 
time,  in  many  cases.  Sat 
isfaction  guaranteed 
or  money  refunded. 
At  all  good 
druggists. 
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thru.  As  many  pieces  as  possible  should  be 
forced  in.  The  core  should  then  be  squeezed 
together  in  a  large  vise,  after  which  it  will 
be  found  that  still  more  can  be  forced 
thru.  When  no  more  pieces  will  go  in, 
the  transformer  is  stood  up  on  end  on  a 
flat  surface  and  the  core  knocked  into  even 
shape  by  pounding  it  sharply  but  carefully 
with  a  hammer  on  all  edges  and  on  the 
bevelled  corners.  This  will  close  all  the 
open  joints.  To  keep  the  core  from  hum- 
ming under  load,  thin  wedges  of  hard  wood 
l%"  wide  by  2J4"  long  may  be  driven  into 
the  coils  on  top  of  the  iron  on  both  top 
and  bottom  sides  of  the  transformer  (4 
pieces  recpiired).  The  ends  may  also  be 
wound  tightly  with  friction  tape. 

As  the  outside  dimensions  of  the  com- 
pleted transformer  are  about  5"  by  5Ms" 
by  2)4"i  it  can  be  enclosed  in  a  box  of 
these  inside  dimensions.  The  transformer 
shown  in  the  photograph  is  contained  in  a 
cigar  box  with  outside  measurements  of 
5 J-4 "  by  byi"  by  5",  but  would  go  into  one 
still  smaller,  as  there  is  considerable  spare 
room,  especially  as  to  depth.  In  placing  it 
in  the  box,  the  ends  of  the  core  should 
rest  on  blocks  of  wood  about  thick  and 
long  enough  to  fit  tightly  against  the  sides 
of  the  box,  so  that  the  surfaces  of  the 
coils  just  touch  the  bottom.  Other  similar 
blocks  should  be  placed  on  top  of  the  ends 
of  the  core,  and  the  core  clamped  tightly 
between  the  two  sets  of  blocks  by  means 
of  bolts  or  screws.  Screws  or  nails  may 
then  be  put  from  the  outside  into  the  ends 
of  the  blocks  to  secure  the  transformer  in 
place.  It  should  then  be  wholly  silent. 
The  five  leads  are  soldered  to  binding  posts 
on  the  top  of  the  box ;  or  the  two  for  the 
filament,  kept  as  short  as  possible,  are  run 
thru  holes  drilled  in  the  top  and  then  to 
the  terminal  screws  of  the  tube  socket 
which  is  screwed  to  the  top  also,  the  other 
three  leads  being  connected  to  binding  posts 
as  shown  in  the  wiring  diagram,  Fig.  3. 

The  leads  from  the  110-volt  winding  go 
to  two  binding  posts  (1  and  2,  Fig.  3)  and 
thence  to  a  cord  and  plug,  or  thru  a  fused 
switch,  to  a  lamp  socket  or  feed  wires. 
One  end  of  the  15-volt  winding  goes  to  a 
binding  post  (3)  marked  "positive",  to 
which  the  positive  side  of  the  storage  bat- 
tery is  connected  for  charging.  The  other 
end  of  the  15-volt  winding  and  both  ends 
of  the  2-volt  winding  go  to  the  socket  and 
filament  (an  ordinary  porcelain  receptacle 
is  used,  as  the  Tungar  tube  has  a  standard 
Edison  base).  The  negative  side  of  the 
storage  battery  goes  to  a  binding  post  (4) 
marked  "negative",  and  thence  to  the  anode 
of  the  tube,  to  which  it  is  fastened  by 
means  of  a  Fahnestock  or  Eureka  spring 
clip  on  the  single  wire  projecting  from  the 
top  of  the  tube.  Care  should  be  taken  not 
to  handle  this  wire  roughly,  as  the  seal 
is  easily  broken  where  the  wire  comes  thru 
the  glass,  in  which  case  the  tube  becomes 
useless. 

In  operation  the  current  from  the  2-volt 
winding  of  the  transformer  keeps  the  fila- 
ment incandescent.  Current  from  the  15- 
volt  winding  passes  thru  the  battery  and 
then  thru  the  tube,  from  the  anode  back  to 
the  filament,  thru  the  ionized  gas.  The 
Tungar  tube  is  a  rectifier  or  check-valve 
which  allows  current  to  pass  in  only  the 
one  direction.  The  alternating  current  is 
thus  rectified  into  pulsating  direct  current 
for  charging  the  battery,  as  only  one-half 
of  each  wave  is  allowed  to  pass.  This  sin- 
gle tube  outfit  is  known  as  a  "half-wave" 
rectifier.  Figure  4  shows  how  a  "full 
wave"  rectifier  may  be  made  with  two 
tubes,  furnishing  4  amperes  of  charging 
current.  This  rectifies  both  halves  of  the 
wave,  but  requires  two  2-volt  and  two  15- 
volt  windings  instead  of  one  of  each,  tho 
with  no  appreciable  increase  in  the  size  of 
the  transformer  coils,  and  the  same  dimen- 
sions can  be  used.    In  this  case  the  rectifier 


Don't  stay  in  the  class  of 
"no-good"  men  who  never  are 
able  to  do  anything  that 
counts;  who  are  despised  or 
pitied  by  successful  wide- 
awake people — as  miserable, 
sickly  failures  in  the  business 
of  life.  You  never  can  amount 
to  anything,  while  chronic 
ailments  have  a  grip  on  you, 
making  your  life  miserable, 
turning1  you  into  a  sickly 
grouch,  and  utterly  unfitting 
you  for  successful  work  of  any 
kind.  Don't  fool  yourself  by 
sticking  your  head  in  the  sand, 
tike  an  ostrich,  and  refusing 
to  look  the  facts  in  the  face ; 
you  won't  "get  better  pretty 
soon" — you'll  get  worse,  and 
go  sliding  down  Into  the 
scrapheap  of  useless  human 
wrecks,  unless  you 
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The  Perfect  Man 


There  isn't  any  doubt  that  you 
can  do  It.  if  you'll  just  WILL 
to  do  it.  and  go  about  it  the 
right  way.  You  can  get  rid  of 
the  constipation,  indigestion,  dyspepsia,  biliousness, 
headaches,  or  other  chronic  ailments  that  are  destroy- 
ing all  vour  chances  of  success  in  life;  you  can  break 
awav  from  any  habits  that  are  undermining  your  con- 
stitution and  holding  you  back;  you  can  strengthen 
your  vital  organs,  build  up  your  muscular  system, 
sharpen  your  wits,  and  become  well  and  strong  and 
vigorous  again — just  as  thousands  of  other  sickly,  dis- 
couraged men  already  have  succeeded  hi  doing. 
Patent  medicines  and  druggist's  dope  didn't  work  a 
cure  lor  them  and  won't  for  you.  Pills  and  potions 
will  only  empty  your  purse  and  put  money  into  the 
pockets  of  their  promotors.    Take  the  Right  Road 

Let  Nature  Help  You  Do  It 

I  have  spent  my  lifetime  studying  out  Nature's  ways 
of  restoring  lost  health,  strength,  energy,  manhood, 
to  weakened,  devitalized,  unfortunate  men.  I  have 
learned  the  secret  of  the  wonderfully  recuperative,  re- 
juvenating power  she  exerts,  when  a  few  of  her  simple 
laws  are  known,  observed  and  followed.  It  is  the  force 
on  which  every  surgeon  and  medical  man  depends  in 
the  treatment  of  his  most  difficult  cases.  It  never  fails, 
when  conditions  enable  it  to  be  efficaciously  applied. 


Strongfortism 


Strongfortism  is  the  system  of  living  life  in  Nature's 
way — as  it  was  meant  to  be  lived — and  of  getting  the 
greatest  enjoyment  out  of  it.  It  is  the  system  which 
has  restored  vigorous  health,  strength  and  energy  to 
thousands  of  my  pupils,  many  of  whom  had  given  up 
all  hope  of  ever  getting  back  the  manhood  they  had 
lost.  What  Strongfortism  has  done  for  them  it  can  and 
will  do  for  YOU,  no  matter  what  your  present  condi- 
tion or  what  causes  brought  you  to  it.  Gfve  Nature 
a  chance  to  build  you  up!  StronKfortism  will  show  vou 
how.  I  GUARANTEE  that  Strongfortism  will  improve 
you  100  per  cent,  if  you  will  follow  my  directions  for 
a  few  months. 

Send  For  My  Free  Book 

You  will  find  "Promotion  and  Conservation  of 
Health,  Strength  and  Mental  Energy'*  the  most  in- 
teresting book  you  ever  read.  It  will  tell  you  all 
about  Strongfortism;  how  YOU  can  build  yourself 
up,  just  as  my  other  pupils  have  done  and  are  doing 
in  all  parts  of  the  world,  make  a  MAX  of  yourself, 
with  red  blood,  pep  and  energy  that  will  give  you  a 
fair  chance  to  make  a  big  success  of  whatever  you 
undertake.  No  patent  medicines  to  buy;  no  com- 
plicated, expensive  apparatus  required;  you  can  prac- 
tice Strongfortism  and  get  all  the  benefit  of  it  in  the 
privacy  of  your  own  bedroom,  if  you  like,  without  in 
any  way  interfering  with  your  present  occupation. 
Don't  put  off  sending  for  the  book — IT'S  FREE. 
Write  today.  Fill  out  the  coupon  below  and  enclose 
three  2c  stamps  for  packing  and  postage,  and  I  will 
mail  you  a  copy  at  once,  together  with  a  special  letter 
on  the  points  in  which  you  are  particularly  interested. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1136    Strongfort    Institute,    Newark,    N.  J. 


CUT  OUT  AND  MAIL  THIS  COUPON 

Mr.  Lionel  Strongfort,  Newark,  N.  J. 

Dear  Strongfort: — Please  send  me  vour  book.  "Pro- 
motion and  Conservation  of  Health.  Strength  and 
Mental  Energy."  for  postage  of  which  I  enclose  three 
2c  stamps  to  cover  mailing  expenses.  I  have  marked 
(X)   before  the  subject  in  which  I  am  interested 
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rive  years  can  be  readily  found. 

Price      ^  P°stPa'd 

EXPERIMENTER  PUBLISHING  CO. 
Book  Dept.  231  Fulton  St.,  N.Y. 


ELECTRICAL  EXPERIMENTER 

terminals  are  connected  to  two  binding 
posts,  to  which  the  battery  is  also  connected 
with  the  polarity  indicated  by  the  signs  as 
shown  in  the  figure. 

When  the  tube  is  operating  a  blue  glow 
will  be  seen  in  the  space  between  the 
anode  cone  and  the  filament  and  also  be- 
tween the  filament  supporting  wires  inside 
the  tube.  Under  normal  operating  condi- 
tions this  glow  soon  spreads  and  fills  the 
bulb  with  a  pink  glow,  particularly  in  the 
space  above  the  anode.  Considerable  heat 
is  developed,  and  for  this  reason  the  tube 
should  not  be  mounted  inside  the  box.  The 
tube  will  not  safely  carry  mure  than  2  am- 
peres. This  may  be  determined  with  a  di- 
rect current  ammeter  in  the  battery  leads, 
or,  after  some  experience,  can  be  judged 
with  fair  accuracy  by  the  behavior  of  the 
tube  itself.  Since  the  life  of  the  Tungar 
rectifier  depends  on  the  brightness  of  the 
filament,  the  latter  should  not  receive  more 
than  the  voltage  specified.  Too  low  a  fila- 
ment current  will  prevent  rectification. 
Rectification  will  also  be  absent  with  too 
low  a  charging  voltage.  If  the  blue  glow 
fails  to  appear  or  is  too  faint,  or  the  charg- 
ing current  is  less  than  2  amperes,  the  in- 
ner end  of  the  15-volt  winding  should  be 
tried  on  the  other  terminal  of  the  filament, 
that  is.  connected  to  the  other  terminal 
screw  of  the  socket.  Failure  of  rectifica- 
tion will  then  mean  increasing  the  number 
of  turns  on  the  charging  winding,  or  on 
the  filament  winding,  if  one  of  these  is  at 
fault,  or  on  the  power  winding  if  the  volt- 
age of  both  the  others  is  loo  low. 

Again,  in  case  the  current  in  the  tube  is 
excessive,  a  resistance  may  be  inserted  be- 
tween binding  post  4  and  the  anode — 
either  an  adjustable  battery  rheostat  with 
a  carrying  capacity  of  2  amperes,  or  a  fixt 
resistance  of  nickel  silver  or  alloy  resist- 
ance wire  w  ound  in  notches  around  a  small 
fiber  or  Bakclite  card  (see  photograph). 
Usually  an  ohm  is  enough  to  cut  the  cur- 
rent down  to  a  proper  value.  Or  a  few 
turns  may  be  removed  from  one  or  more 
of  the  windings,  from  the  charging,  power, 
or  filament  windings,  in  the  order  given. 
However,  if  the  transformer  is  constructed 
as  here  described,  and  the  supply  voltage 
is  110,  no  resistance  (and  consequent  waste 
(if  energy  in  heat)  is  required.  The  re- 
sistance card  shown  in  the  photograph  is 
net  used.  The  extra  binding  posts  which 
appear  in  the  photograph  are  the  terminals 
of  extra  windings  added  during  construc- 
tion so  that  other  tubes  might  be  added  to 
give  full  wave  rectification  with  greater 
current  carrying  capacity,  and  also,  to  fur- 
nish various  voltages  for  other  purposes, 
such  as  the  operation  of  vacuum  tubes  for 
radio,  as  described  by  the  author  in  the 
July,  1919,  issue  of  this  magazine. 

The  rectifier,  if  built  as  directed,  con- 
sumes about  the  same  power  as  an  ordinary 
lamp,  50  watts — losses  20.  filament  20, 
charging  10  or  more.  Altho  the  efficiency 
is  therefore  not  very  high — about  20% — at 
the  same  time  the  convenience  of  charging 
a  battery  where  it  stands  by  merely  plug- 
ging into  the  commercial  power  circuit, 
more  than  makes  up  for  its  lack  of  effi- 
ciency. After  charging  it  is  sufficient  to 
disconnect  both  sides  of  the  power  wind- 
ing from  the  110-volt  supply,  for  except 
when  the  filament  is  lighted  the  Tungar 
tube  forms  an  open  circuit  and  the  rectifier 
may  be  left  permanently  connected  to  the 
storage  battery.  To  start  charging, ■-  con- 
nect the  110-volt  side  of  the  transformer 
to  the  supply  circuit.  At  ordinary  rates 
for  power,  a  6-volt  40-ampere-hour  battery 
may  be  fully  charged  for  about  10c  for 
current,  a  60-hour  for  about  13c.  To  this 
should  be  added  depreciation  of  the  tube, 
which  ma}-  be  given  roughly  as  5c  per 
charge,  up,  depending  on  filament  tempera- 
ture and  rectified  current.  The  total  cost 
of  operation  is  therefore  approximately  15c 
and  20c  per  charge. 
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Early  values  of  charge  of  electron. 


6.5  xl01,J 
3.1  xlO"10 
2.4  xlO1" 


Thomson  e 

Wilson  e 

Townsend   e 

Later  values. 

Regener   e-4.79  xlO"10 

Rutherford  and  Gei^er  e=4.65  xlO"10 

Millikan   e=4.744xl0-10 

TABLE  II 
Prof.  Millikan's 
Remarkable  Agreement  of  Multiple 


Charges. 

No. 

Calculated 

Observed 

4x4.917 

19.66 

19.66 

Sx  — 

24.59 

24.60 

6x  — 

29.50 

29.62 

7x  — 

'  34.42 

34.47 

8x  — 

39.34 

39.38 

s< 
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(Continued  from  page 

884) 

of  course,  foreign  Secret  Service  agents 
try  to  battle  with  the  wits  and  brawn  of 
the  American  Secret  Service  agents  and 
the  heirs  to  the  property.  The  scene  at 
the  left  shows  episode  4  of  this  mystery.  Its 
story  consists  of  the  battle  of  wits,  muscles 
and  mechanisms.  The  "still,"  here  repro- 
duced shows  the  hero  of  this  photoplay  in  a 
torture  machine  in  which  he  is  bein^  slowly 
punctured  by  the  iron  spikes,  which  are 
gradually  being  closed  upon  him.  Electric 
lights  indicate  the  amount  of  pressure 
being  applied  which  is  readily  regulated 
by  a  push  button 

In  the  lower  left  picture  is  depicted  a 
foreign  agent  in  the  act  of  demonstrating 
a  machine  which  will  destroy  by  its  terrific 
discharge  the  American  agent.  An  im- 
mense Oudin  transformer  is  used,  excited 
by  a  large  transformer  having  a  rotary  gap 
of  ponderous  proportions  connected  to  it. 


Electricity 

By  Dr.  Alfred  Gradenwinotz 

(Continued  from  page  892) 


can  be  derived  from  the  color  of  the  light 
given  out  by  each  individual  particle :  Gold 
particles  about  8.5  millionth  parts  of  a  cen- 
timeter in  radius  thus  will  give  out  an 
orange  light  ;  gold  particles  j-i  millionth 
parts  of  a  centimeter  in  radius  green,  and 
mercury  particles  Y\  millionth  of  a  centi- 
meter in  radius,  blue  light.  The  figures 
found  by  these  two  methods  respectively 
show  a  surprising  agreement.  There  is, 
however,  a  third  method  by  means  of  the 
•Brownian  movements  just  referred  to. 

The  individual  figures  thus  measured 
show  that  charges  as  small  as  one  hun- 
dredth part  of  the  would-be  minimum 
charge  can  exist,  thus  proving  the  electron 
theory  either  to  be  unable  to  represent 
actual  facts  or  to  require  a  thorough  trans- 
formation. 

Another  most  interesting  phenomenon 
brought  out  by  Prof.  Ehrenhaft's  investi- 
gations is  the  fact  that  these  minute  par- 
ticles are  carried  along  by  an  intense  beam 
of  light  either  in  the  direction  of  the  beam 
or  in  an  opposite  direction,  according  to 
the  substance  in  question.  This  phenome- 
non, called  Photopheresis.  strikingly  con- 
firms the  admissibility  of  Svante  Arrhenius' 
daring  hypothesis  on  the  transport  of 
germs  of  life  along  the  trajectories  of 
light  beams  from  one  celestial  body  to  an- 
other. ' 


Be  a  Doctor  of 

Chiropractic 

Build  a  successful  career  in  this  great  profes- 
sion—Chiropractic, the  advanced  science  of  treat- 
ing disease  through  spinal  adjustment.  Thede- 
roandfor  Chiropractors  is  constantly  increasing. 
In  larger  numbers  than  ever  before  intelligent, 
thinking  people  are  becoming  convinced  that  it  is 
the  common  sense  and  realiy  scientific  way  to  re- 
lieve pain  and  disease. 

I  Aam  We  teach  you  by  mail  or  in  class 

LCaXn  Instruction  under  the  persona) 

K  a.  Urt¥Vl^  direction  of  a  faculty  of  compe* 
ITOITIC  tent,  practical  Chiropractors. 
You  can  master  this  good  paying  profession  and 
graduate  with  the  degree  of  Doctor  of  Chiroprac- 
tic while  holding  your  present  position.  No  special 
preliminary  study  and  no  more  than  a  common 
school  education  are  required.  The  cost  is  small 
—terms  easy. 

*3000to*5000aYear 

The  success  of  many  Chiropractors  has  come  so 
quickly  as  to  be  almost  startling.  Incomes  of 
from  $3000  to  $5000  are  not  rare— some,  upwards 
of  $10,000  a  year.  Dr.  M.  D.  Moore,  of  Kentucky 
reports  $9000  a  year;  Dr.  L.  H.  Roche,  New  Jersey, 
$5000;  Dr.  Hanna,  of  Florida,  over  $5000.  You  will 
receive  the  same  kind  of  instruction  which  these 
Chiropractors  received.  Your  propects  will  be  as 
bright  as  theirs.  There  is  no  reason  why  you 
should  not  do  as  well  or  better. 
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colors.    Actual  value. 


them  all  free.  Send  coupon 
for  facts  about  this  free  offer— also  72- 
page  Free  Book  which  tells  all  about  Chiropractic 
and  its  wonderful  possibilities.  This  is  your  big 
opportunity  to  enter  a  dignified  profession,  be 
your  own  boss,  be  occupied  in  pleasant,  profitable 
work  andbecomeindependent.Mail  coupon  today. 

r-  AMERICAN  UNIVERSITY  " 

Manierre  Bldg. ,  Dept .  682     Chicago,  111. 

Without  cost  or  obligation  send  me  by  mail, 
vour  new  ill  <strated  72-page  book  and  your  Free 
Charts  Offer. 


^  City  State  J 


THE  MIDGET  SLIDE  RULE 

tvill  solve  any  problem  in  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
Log  Scale  gives  any  root  or  power 
if  any  quantity.  Gives  Logarithms, 
jSines,  Tangents,  Cosines,  Cotan- 
gents and  the  decimal  equivalents 
'of  fractions  to  six  figures.  It  is 
grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  $1.00 
and  are  put  together  with  paper 
fasteners.  It  is  accurate,  simple 
to  operate  and  comparison  shows  that  it  is  undoubtedly  the 
fastest  and  most  complete  rule  made.  Our  refund  guaran- 
tee protects  poo  from  lorn*  or  disappointment.  An  Instruction  book  16 
pae«»  12 Illustration*,  is-  sent  with  each  rule.  Diameter  of  rule  4  in 
Made  fn  two  model.:  Metal  (white  coated  steel),  $1.00;  White  Cell 
Slide Allies '   four "on"  b     if  "^a.      Send    for  catalogue  of 

if  you  are  *'ot  satisfied"*  *c   GHsori  Slide  Rule  Co.,  Niles,  Mich. 

A  STEFFEY  MOTOR 

on  your  wheel  will  con- 
vert it  into  a  practical  and 
successful  high  grade 
motorcycle     that  will 

cost  you  less  to  operate  than  the  more 
expensive  machines.  Write  at  once  and  secure  lowest  fac- 
tory prices.   Excellent  opportunity  for  agents.   Send  stamp. 

STEFFEY  MFG.  CO.,  Dept.  E.  5025  Brown  Si.,  Phila.  Pa. 


ACCOUNTANCY 

BeaCost  fxpert.Earn  S5  000  to  »IO.00O  yearly 
|  CPA's  teach  \T>u  thoroughly  in  a  few  monlhsbyour 
>  -^^^        New  Home  study  system-l.ow  Cost -FREE  S00K 
International  Accountants  Society.  Oept  39N  ?6to  $.Mjchi$an  Ave.Chica£o> 


KNOW 

COSTS 


'  You  benefit  by  men  lion  in*  thn  "Electrical  B'xpbritne'nter"  wHiii  ivritiiiy  to  adverti 
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Famous  Violet  Ray  Treatment 

for  Health,  Vitality  and  Beauty 

Now  Possible  in  Your  Own  Home 

A  new  machine  has  been  perfected  by  scientists  which  enables  anyone 
to  enjoy  the  benefits  of  the  Violet  Ray  treatment  at  home.  The  tonic 
effect  of  Violet  Rays  upon  the  system — how  they  are  used  to  increase 
health  and.  strength  and  to  overcome  specific  disorders  of  the  body. 


FOR  many  years  the  wonderful  results  to 
be  obtained  through  the  application  of  elec- 
tricity to  the  body  have  been  known  to  sci- 
entists. Early  investigation  and  experimen- 
tation opened  up  amazing  possibilities  for 
the  future  development  of  electricity  as  a  curative 
agent  and  a  vital  source  of  health.  Probably  we 
all  recall  the  first  crude  contrivance  of  a  storage 
battery  in  a  box  from  which  a  mild  current  of 
electricity  could  be  passed  through  the  body.  Then 
came  electric  vibrating  machines  which,  however, 
simply  made  use  of  the  principle  of  mechanical 
massage  and  did  not  apply  the  action  of  electricity 
itself  to  the  organs  of  the  body. 

The  Discovery  of  Violet  Rays 

It  was  Nikola  Tesla,  one  of  the  most  brilliant  of 
modern  scientists,  who  mystified  the  world  with 
the  discovery  of  the  peculiar  Violet  Ray.  Tesla 
had  found  a  way  to  convert  a  current  of  electricity 
into  high  frequency  discharges.  This  can  be  de- 
scribed in  simple  terms  as  the  diffusion  of  a  solid 
current  into  a  mist-like  discharge.  It  is  similar 
to  a  light,  invigorating  spray  of  water  as  compared 
to  the  force  of  a  solid  stream. 

One  of  the  most  remarkable  properties  of  the  Vio- 
let Ray  is  its  ability  to  penetrate  solid  objects, 
even  including  glass  which  acts  as  an  insulator  for 
electricity  in  its  ordinary  forms.  We  are  all  fa- 
miliar with  this  phenomenon  in  the  use  of  the 
X-Ray. 

The  Violet  Ray  Treatment 

It  was  in  the  discovery  of  Violet  Rays  that  the 
ideal  way  was  found  of  applying  electricity  to  the 
human  body  and  obtaining  all  its  wonderful,  ben- 
eficial effects  without  any  of  the  dangers  that  might 
attend  its  use  in  its  more  violent  forms. 

It  is  just  like  the  refreshing,  invigorating  effects 
of  a  shower  bath  upon  the  system  as  compared  to 
the  shock  of  a  solid  torrent  of  water. 

The  Violet  Ray,  as  used  in  the  treatment  of  the 
body,  sends  a  spray  of  mild,  tiny  currents  through 
every  part  and  organ,  flowing  through  each  in- 
finitesimal cell,  massaging  it,  invigorating  it  and 
vitalizing  it.  That  is  why  after  a  Violet  Ray 
treatment  one  is  left  with  such  a  delightful  feel- 
ing of  health  and  buoyant  energy.  You  have  only 
a  suggestion  of  this  feeling  in  the  effects  of  the 
ordinary  massage.  You  know  how  restful  and  re- 
freshing it  is — how  it  brings  a  glow  of  health  to 
your  skin. 

Now  imagine  this  massage  applied  not  only  to  the 
surface  of  the  body,  but  to  every  part,  every  or- 
gan, every  single  cell,  internal  as  well  as  external. 
No  wonder  that  a  Violet  Ray  treatment  makes  one 
feel  "completely  made  over"  and  has  such  a  de- 
lightful tonic  effect  upon  the  system.  It  acts  upon 
the  brain  cells  just  as  upon  the  other  cells  of  the 
body,  and  that  is  why  it  is  so  often  used  by  busi- 
ness men  to  overcome  brain  fag  and  mental  slug- 
gishness. 

Wonderful  New  Machine  Now 
Brings  Violet  Ray  Treatments 
to  Your  Own  Home 

The  Violet  Ray  treatment  has  long  since  passed 
its  experimental  stage.  As  its  remarkable  results 
were  demonstrated,  it  received  the  endorsement  of 


Because  of  its  effectivcnss  in  clearing  the  skin  of 
blemishes    and    beautifying    the    complexion,  the 
Violet  Ray  machine  is  used  for  beauty  as  well  as 
for  health. 


What  Physicians  and 
Users  Say: 

Trlxle  Frlganza,  well  known  actress,  says: 
"Cheerfully  will  I  add  my  praise  for  Violetta. 
It's  the  best  'pain  chaser'  and  'soother'  I've  had 
the  good  fortune  to  find.  It's  WONDERFUL. 
It  cured  my  brother  of  neuritis.  As  for  myself, 
I  use  It  for  facial  treatments  and  general  massage. 
I  cannot  say  too  much  for  It." 

Dr.  Bert  H.  Rice  of  Vinton.  Iowa,  says:  "I 
have  good  results  with  the  Violetta  High-Fre- 
quency  Instrument  In  all  cases  of  neuralgia. 
Almost  Instant  relief  In   Facial  Neuralgia." 

K.  L.  Allen.  D.  C,  205  Boone  National  Build- 
ing. Boone,  Iowa,  says:  "I  have  had  very  good 
results  with  the  application  of  High-Frequency 
Current  In  cases  of  Paralysis,  Rheumatism  and 
Neuritis,  and  think  it  is  a  great  help  in  drugless 
healing." 

Dr.  Daniels.  Lisbon.  North  Dakota,  says: 
"Have  used  the  Violetta  In  such  cases  as  Goitre, 
Bronchitis.  Pleurisy,  Neuritis,  Neuralgia  and 
Lumbago,  and  find  it  very  beneficial.  In  fact,  I 
would  not  be  without  it  in  my  office." 


This  illustration  shows  the  wonderful  new  machine 
which    enables    anyone    to    enjoy    the  remarkable 
Violet  Ray  treatment  at  home. 


eminent  physicians  and  scientists.  Violet  Ray 
machines  became  a  part  of  the  equipment  of  hos- 
pitals and  sanitariums  in  the  treatment  of  specific 
diseases  and  then  were  adopted  by  famous  beauty 
specialists  because  of  their  effectiveness  in  elimi- 
nating skin  diseases  and  blemishes  such  as  eczema, 
blackheads,  pimples,  etc.,  and  bringing  the  glow 
of   healthful  color  to  the  complexion. 

It  is  almost  impossible  to  list  all  the  various  dis- 
orders for  which  Violet  Rays  are  used,  for.  by 
restoring  normal  activity  and  life  to  every  part 
of  the  body,  they  eliminate  the  abnormal  condi- 
tions wdiose  presence  is  generally  responsible  for 
any  local  ailment.  For  example,  as  the  free  cir- 
culation of  blood  through  the  body  is  established, 
congestion  is  removed,  eliminating  the  cause  of 
headaches,  catarrh,  nervousness  and  insomnia.  The 
same  principle  applies  to  the  treatment  of  neuritis, 
rheumatism,  lumbago,  indigestion  and  neuralgia. 

Hitherto,  however,  the  costly  apparatus  necessary 
for  giving  Violet  Ray  treatments  has  limited  them 
only  to  the  well-to-do  who  could  afford  the  time 
and  money  to  go  to  establishments  equipped  with 
the  Violet  Ray  machine. 

But  now  scientists  have  perfected  a  new  Violet 
Ray  machine,  operating  on  the  same  principle, 
but  smaller  in  size,  more  convenient  to  use  and 
infinitely  less  expensive  in  cost.     This  little  ma- 


chine is  adapted  to  home  use  and  requires  no 
special  electrical  equipment.  The  wire  which  sup- 
plies the  current  simply  fits  into  any  electric  light 
socket  and  the  machine  is  ready  for  use.  Where 
no  current  is  available,  special  equipment  is  fur- 
nished at  small  extra  cost. 

Now,  anyone  can  enjoy  all  the  benefits  of  the  fa- 
mous Violet  Ray  treatment.  Those  who  are  suf- 
fering from  some  particular  ailment  will  appre- 
ciate the  wonderful  help  this  handy  new  instru- 
ment brings  to  them.  And  others  will  be  delighted 
to  avail  themselves  of  its  wonderful  tonic  effects 
in  creating  health  and  strength,  vitalizing  the 
nerves,  energizing  the  cells  of  the  brain  and  body. 

Already  users  of  the  machine  have  written  en- 
thusiastic letters  to  the  manufacturers,  telling  of 
the  results  obtained  through  it — how  it  enables 
them  to  sleep  better — how  it  has  soothed  their 
nervous  troubles — how  it  has  cleared  and  beauti- 
fied the  complexion.  And  even  those  who  thought 
they  were  well  before  say  that  Violet  Rays  have 
brought  them  an  entirely  new  feeling  of  health, 
strength  and  energy. 

Try  the  Violet  Ray  Treatment 
Without  Cost 

In  order  that  everyone  may  know  what  Violet 
Rays  will  do  in  his  or  her  own  particular  case, 
the  distributors  of  this  new  machine  are  willing  to 
send  it  to  anyone  interested  for  free  examina- 
tion and  trial.  This  liberal  offer  enables  you  to 
enjoy  the  delightful  sensation  of  the  Violet  Ray 
treatment  without  any  cost  or  obligation  to  buy 
unless  you  decide  that  you  want  to  keep  and  own 
the  machine.  It  is  only  necessary  to  mail  the 
coupon  below  and  you  will  receive  full  details  of 
this  special  free  trial 
offer. 

Interesting 
Book  Sent  Free 

It  is  impossible  to  tell 
in  this  small  space  all 
about  the  Violet  Ray — 
what  it  is  and  how  it 
acts  and  all  the  disor- 
ders and  diseases  it  is 
used  to  treat  success- 
fully. But  an  interest- 
ing book  has  been  pre- 
pared, fully  illustrated, 
which  describes  in  full 
the  Violet  Ray  treat- 
ment and  explains  the 
new  Violet  Ray  machine  V. 
for  home  use.  It  tells 
just  how  to  use  the 
machine  to  get  the  same 
results  as  are  obtained 
by  physicians,  drugless 
healers,  sanitariums 
and  beauty  specialists. 
A  copy  of  this  book  will 
be  sent  free  upon  re- 
ceipt of  your  request 
on  a  postal  card  or  the 
coupon  below. 

As  the  special  Ten-Day  Trial  Offer  is  made  for 
a  limited  time  only,  in  order  to  introduce  this  de- 
markable  machine  and  to  enable  you  to  see  for 
yourself  just  what  it  is  and  how  it  operates,  you 
are  urged  to  send  for  particulars  at  once.  Just 
write  your  request  on  a  postal  or  fill  in  the  coupon 
and  send  it  to  the  manufacturers.  There  is  abso- 
lutely no  cost  or  obligation  in  doing  this.  Address 

VI-REX  ELECTRIC  CO.,  Dept.  41 

326  West  Madison  St.,  Chicago,  Ills. 


VI-REX  ELECTRIC  CO.,  Dept.  41 

326  West  Madison  St.,  Chicago,  Ills. 

Please  send  me  your  free  book  and  particulars 
of  your  Ten-Days  Free  Trial  Offer,  without  any 
cost  or  obligation  on  my  part. 


This  man  is  using  the 
Violet  Ray  machine  for 
a  local  trouble — in  this 
case  rheumatism.  Cloth- 
ing offers  no  .obstruc- 
tion to  the  passage  of 
the  Violet  Rays. 


Name 


Street  (or  R.F.D.)  . 
City   


State. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  sup- 
plies, automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials 
of  the  month. 

Advertisements  in  this  section  nine  cents  a  word  for  each  insertion.  No  advertisements  for  less  than  75c  accepted.  Name  and  address  must 
be  included  at  the  above  rate.     Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted.  Ad 
vertisements  for  the  March  issue  must  reach  us  not  later  than  February  8. 

The  Circulation  of  the  Experimenter  is  over  130,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


 Auto  Accessories.  

Tires — Direct  to  you  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Mel- 
linger Tire  Company,  980  Oak,  Kansas  City,  Mis- 
souri.  

Auto  Motors  and  Supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air-cooled  motors,  $40.00  each 
and  up.  Bosch  Magnetos,  $15.00  each  and  up. 
Presto  Tanks,  $5.00.  Coils,  Carburetors.  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second  hand 
auto  accessories.  Johnston,  West  End,  Pitts- 
burgh,  Pa.  

Battery  Charging  Pays  Big  Profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms.  Ho- 
hart  Brothers,  Troy,  Ohio.  

Chain-o'-Spark,  the  Superplug.  Absolutely 
new  principle.  Sparks  the  unsparkable.  Fires 
the  unfireable.  Runs  Clean.  Automobilist's 
delight.  Salesman's  fortune.  Write.  Chain-o'- 
Spark,  330  Northwestern  Building,  Minneapolis, 
Minn.  

Fords  Start  Easy  in  Cold  Weather.  Will  run 
34  miles  per  gallon  on  cheapest  gasoline  or  half 
kerosene  using  our  1920  carburetors.  Increased 
power;  styles  for  all  motors;  can  attach  them 
yourself.  Big  profits  to  agents;  money  back 
guarantee;  30  days'  trial.  Air-Friction  Car- 
buretor Company,  270  Madison  St.,  Dayton,  Ohio. 

Wanted — Good  live  selling  agents  for  our 
garage  testing  instruments  and  publications. 
Write  for  catalogue  and  particulars.  H.  E. 
Phillips  &  Company,  Service  Division,  Union 
City,  Ind. 

 Aeronautics.  

100  Model  Aeroplanes.  Good  flyers.  15c  brings 
working  Drawings  and  Prices.  F.  Bruland,  Red- 
ford,  Mich. 

 Auctioneers.  

Auctioneers — Make  big  money.  Free  cata- 
logue.   Carpenter's  Auction  School,  Kansas  City. 

 A  ulhors — Manuscripts.  

$50  to  $150  a  Week  writing  Stories  and  Photo- 
Plays.  Previous  Acceptance  Not  Essential.  Dept. 
57,  New  York  Literary  Bureau,  141  W.  36th  St., 
New  York  City. 

 Agents  Wanted.  

Agents,  200%  profit.  Wonderful  little  article. 
Something  new,  sells  like  wildfire.  Carry  right 
in  pocket.  Write  at  once  for  free  sample. 
Albert  Mills,  Mgr.,  1498  American  Bldg.,  Cincin- 
nati, Ohio. 

Signs  for  store  and  office  windows.  $50  week 
easily  made.  Chicago  Sign  System,  G  326  River 
St.,  Chicago.  

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    Gunmetal  Co.,  Avenue  D,  Decatur,  111. 

Wonderful  Chance.  Men's  Shirts  and  Furnish- 
ings at  wholesale  rates  or  make  $10  daily  as 
agent  starting  real  business.  Goodell  Co.,  104 
Duratex  Bldg.,  New  York. 

Mexican  Diamonds  flash  like  genuine*  fool  ex- 
perts, stand  tests,  yet  sell  for  i-5oth  the  price. 
Few  live  Agents  wanted  to  sell  from  handsome 
sample  case;  big  profits,  pleasant  work.  Write 
today.  Mexican  Diamond  Imptg.  Co.,  Box  Fi, 
Las  Cruces,  N.  Mex.  

Wonderful  Adding  Machine.  Seven  columns 
capacity.  Retails  for  $1.00.  Sells  itself  every- 
where. Most  offices  purchase  several.  Sensa- 
tional agency  proposition.  L.  J.  Leishmen  Co., 
Dept.  I,  Ogden,  Utah.  

Make  $30  Next  Saturday.  Speederator  for 
Fords  selling  like  wildfire.  Used  by  Ford  Motor 
officials.  Makes  any  Ford  run  like  a  Packard. 
Stops  stalling  and  bucking.  Put  on  quick, 
instant  satisfaction.  No  holes  to  bore.  Sell  ten 
to  twelve  a  day  easy.  Splendid  profits  and 
exclusive  territory.  Write  quick  for  information. 
Address  Perrin  Company,  1042  Hayward  Bldg., 
Detroit,  Michigan.  

Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,.  Baltimore,  Md.  

Wanted — Agents  to  call  on  garages  and  service 
stations.  Best  line  of  testing  instruments  and 
publications  on  the  market.  Complete  catalogue. 
H.  E.  Phillips  &  Company,  Service  Division, 
Union  City,.  Ind. 

 Nove^iies.  

Indian  Relics,  44-page  catalog  free.  Grutz- 
macher,  Mukwonago,  Wis.  


Rusiness  Opportunities. 

California  Farms  for  Sale.  Write  for  list. 
E.  R.  Waite,  Shawnee,  Oklahoma. 

Amazing  Profits  manufacturing  "Puffed  Crisp." 
Delicious  confection.  Begin  at  home.  Machine, 
instructions  complete,  $6.50.  Samples,  10c. 
"Besco,"  3253-EN.  Belleplaine  Ave.,  Chicago. 

Breed  Canaries.  Profitable  pastime.  Particu- 
lars free.     Bird  Farm,  Lynnhaven,  Virginia. 

"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America":  A  little  story  of  results,  told  by 
the  advertisers  themselves — not  the  publisher. 
You  will  be  interested  in  reading  this  little  book- 
let which  we  have  prepared  for  prospective  ad- 
vertisers, a  copy  of  which  will  be  gladly  mailed 
to  you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates — 
today.  Douglas  Wakefield  Coutlee,  225  West  39th 
St.,  New  York.  

Oklahoma   Ranch    Farm   and   Oil   Lands.  500 

acres  Leflore  county,  Oklahoma.  Fine  farm  and 
ranch  and  near  gas  well  that  had  260  feet  sand. 
$7.50  acre.    R.  E.  Lynch,  Tulsa,  Okla. 

Learn  Advertising  and  make  big  money.  Pre- 
pare for  this  attractive  profession  in  spare  time. 
Complete  course  only  $1.00.  R.  P.  Koehler,  156 
W.  Vernon,  Los  Angeles. 

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.    Metz,  313  East  89,  New  York. 

Our  Guaranteed  mail-order  plan  is  a  winner. 
No  "get-rich-quick"  trash;  but  many  have  be- 
come independent  operating  this  plan.  Full 
particulars  25c.  Nothing  free.  Nowry  &  Venice,, 
43  Washington  St.,  Boston,  Mass. 

Money-Talks  Magazine.  Published  for  pro- 
gressive men.  Send  for  sample  copy.  70-B 
Park  Place,  Newark,  New  Jersey. 

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen;  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore 
if  you  will  qualify.  For  particulars  address 
Secretary,  416  N.  Howard  St.,  Baltimore,  Md. 

Would  You  Like  to  place  your  goods  on  the 
Philippine  Market  and  from  there  branch  out  to 
include  the  rest  of  the  Orient?  3,000  islands 
with  12,000,000  people  Ready,  Willing  and  Able 
to  buy  your  goods.  All  that  is  needed  is  that 
they  be  told  about  them.  Let  us  do  the  telling. 
We  can  do  it  in  any  language  or  dialect.  We 
have  a  selling  organization  of  940  trained  mu- 
nicipal agents.  Advertising  by  all  mediums. 
Translating,  publishing  and  distributing  of  cata- 
logs, circulars  and  class  publications  to  live 
prospects.  Classified  mailing  lists.  Credit  re- 
ports. Collections,  Trade  Marks  registered. 
Send  sample  and  literature  for  report.  No  com- 
peting lines  handled.  Write  on  letter  head  and 
enclose  10  cents  for  valuable  booklet  on  mar- 
keting. "The  Marketing  Man,  Inc."  Advertis- 
ing-(-Selling=Markertink.  224-229  Kneedler  Bldg., 
P.  O.  Box  1509,  Manila. 

Money-Making  Farms — 19  States.  $10  to  $100 
acre.  Stock,  tools,  crops  often  included  to  settle 
quickly.  Write  for  big  illustrated  catalogue. 
E.  A.  Strout  Farm  Agency,  150  EC  Nassau 
Street,  New  York. 

Make  Big  Money  Opening  Safes  and  Setting 
Combinations.  Wayne  Strong,  Box  1430,  Los 
Angeles,  Cal. 

Enter  a  new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address  Ste- 
phenson Laboratory,  18  Back  Bay,  Boston,  Mass. 

$30  a  Week  Earnings.  I  made  it  with  a  small 
mail  order  business.  Continued  my  regular  job 
daytime.  Free  booklet  tells  how.  2c  postage. 
Al  Exp  Scott,  Cohoes,  N.  Y.  

Beginners.  Complete  "Mail  Order  System." 
C,   Box   1005,   Atlantic  City,   N.  J. 

You  can  earn  over  thirty  dollars  weekly  work- 
ing spare  time  for  us.  H.  E.  Phillips  &  Com- 
PjJJJV,    Service    Division.    I'nion    Citv.  Ind. 

 News  Correspondents. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.    Press  Syndicate,  566  St.  Louis,  Mo. 


 Help  Wanted.  

Dissatisfied  with  your  pay.  hours  or  work? 
Perhaps  you  can  get  just  what  you  want  in  the 
Government  Service,  which  needs  immediately 
thousands  of  men  and  women  over  18  for  all 
kinds  of  work.  You  owe  it  to  yourself  to  in- 
vestigate. Just  send  name,  address  and  this 
number,  RP  2081,  for  free  information  and  ad- 
vice.     Earl  Hopkins,  Washington,  D.  C.  

Secret  Service  Operatives  and  Detectives  are 
in  demand.  Earn  big  money.  Travel  every- 
where. Fascinating  work.  Learn  this  profession 
by  home  study.  Particulars  free.  American 
School  of  Criminology,  Dept.  E.,  Detroit,  Mich. 

Detectives  Earn  Big  Money.  Excellent  op- 
portunity.  Particulars  free.  American  Detec- 
tive  System,  1968  Broadway,  N.  Y. 

2000  Government  Railway  Mail  Clerks  Wanted. 
Men,  women,  18  up.  $1300  year  to  beginners. 
Write  immediately  for  list  positions  open.  Frank- 
lin  Institute,  Dept.  N-261,  Rochester,  N.  Y. 

Detectives  make  big  money.  Travel,  be  your 
own  boss.  Either  sex.  We  instruct,  small  cost. 
Write  Johnson's  Detective  School,  232  Sheldon 
Ave.,  Grand  Rapids.  Michigan.     Dept'.  A. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.    Press  Syndicate,  5665  St.  Louis.  Mo. 

Firemen,  Brakemen,  Baggagemen,  $i4o-$2oo; 
Colored  Porters;,  by  railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 
Louis,  Ills.  

Wanted — Automobile  experts.  $50  week.  Learn 
easily  while  earning.  Write  immediately. 
Franklin  Institute,  Dept.  N-806.  Rochester,  N.  Y. 

Stop  Daily  Grind,  start  silvering  mirrors,  auto 
headlights,  tableware.  Plans  free.  Clarence 
Sprinkle,  Dept.  48,  Marion,  Indiana.  

American  Made  Toys  Wanted.  An  opportunity 
for  home-workers  on  small  scale  and  manufac- 
turers on  large  scale.  LTnlimited  quantities 
needed  of  toy  soldiers,  army,  navy,  marines, 
cannons,  machine  guns,  warships  and  other  toys 
and  novelties.  Greatest  chance  for  industrious 
people  for  independent  business.  Enormous  de- 
mand and  future  in  American  made  toys,  all 
over  United  States,  Canada,  Mexico  and  South 
America,  with  over  50,000  10  cent  stores  and 
toy  dealers.  This  new  American  industry  stands 
out  conspicuously.  Factories  are  established, 
people  trained,  machineries  made.  Christmas 
sets  needed  in  millions  this  year.  The  great 
hit  for  1920  without  any  competition.  We  are 
buyers  of  these  goods  all  year,  paying  fixed 
prices.  Attractive  prices  offered  for  painted 
goods.  Experience  or  tools  unnecessary.  Hun- 
dreds and  more  made  complete  per  hour.  Cast- 
ing form  outfits  from  $3.00  up.  If  you  mean 
business,  send  for  booklet  and  information  free. 
Toy  Soldier  Manufacturing  Co.,  32  Union  Square, 
New  York. 

Be  a  Mirror  Expert.  $3-$io  a  day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method. 
Free  prospectus.  W.  R.  D'err,  Pres.  =79  Decatur 
Street,  Brooklyn,  N.  Y.  

Instruction. 

Crystal  Gazing  the  craze.  Send  self-addressed 
stamped  envelope  for  free  instructions.  Zancigs 
Studio,  Asbury  Park.  N.  J.  

Study  Bacteriology,  Public  Health  and  Sanita- 
tion. Positions  pay  $3,000  to  $5,000.  Interesting 
home  study  course.  Degree  granted.  We  help 
secure  positions.  Write  for  prospectus.  Ameri- 
can College  of  Bacteriology,  3003  Stevens  Bldg., 
Chicago.  

Questions  Answered,  all  subjects.  Send  for 
Circular  7.  Answerall  Information  Bureau,  51 
Cliff  St..  New  York.  

Cartooning,  Comics  and  Lettering  in  fourteen 
easy  lessons.  Only  $5  postpaid.  Over  300  illus- 
trations. Sample  Lesson  25c.  Ernie's  School. 
Elyria,  Ohio.  

Sten-o-Script  takes  Dictations,  Lectures. 
Speeches,  200-300  words  a  minute.  Wonderful! 
Scientific,  Simple.  Easily  learned  in  few  hours. 
Special  Introductory  Offer,  58c.  Money  re- 
funded if  not  satisfactory.  "Sten-o-Script,"  Ta- 
coma,  Wash.  

"L.  A.,"  $1.  Dissatisfied— money  back.  Long, 
hand  abbreviated.  Time-saving,  educational. 
Vroom.-in,   Rnx  706.   Reno.  Nevada. 

Moving  Picture  Plays.  

Earn  $1200  a  Year  in  Spare  Time  writing  photo- 
plays. Experience  unnecessary.  Send  for  free 
book  valuable  information,  special  prize  offer. 
Photo  Playwright  College,  Box  278  E-9,  Chicago. 

Photoplays  Wanted.  Big  prices  paid.  You 
can  write  them.    We  show  you  how.    Free  par- 
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(Continued  from  page  963) 
Musical  instruments. 


Violins.  Deep,  Mellow,  Soulful  —  on  credit. 
Easy  terms  for  wonderful  instrument.  Get  de- 
tails today.  Gustav  Henning,  231  nth  St., 
Miami,  Florida. 


Motor  Engines  and  Dynamos. 

Small  Motors  and  Generators.  Cancelled  (Gov- 
ernment Contracts.  A.  C.  Motors,  $9.50  each 
and  up.  12  110-volt  generators,  $26.50  each; 
battery-charging  outfits,  $30  each  and  up.  New 
motors  Vi-Vz  up  to  5  H.  P.  for  all  phases  and 
frequencies  of  current.  Write  for  late  bulletin. 
Bargains  in  motors  and  generators.  Address 
Motor  Sales  Dept.,  No.  12,  West  End,  Pittsburgh,, 
Pa.  

Motors,  Electric — We  buy,  sell,  exchange  mo- 
tors of  various  sizes;  large  stock;  prompt  ship- 
ments.    General  Distributing  Co.,  22  West  First 


Miscellaneous. 


Guaranteed — "Titan,"  "Tufkote"  roof  paint, 
heavy  bodied,  waterproof,  fireproof,  limited 
period  60c.  gallon,  barrels;  dustproof  "Waxol" 
wood  floor  oil  $1.00  gallon;  wizard  leak  repair 
mastic  cement  $1.00.  Martinek  Company,  405  Lex- 
ington  Avenue,  New  York.  

Fine  beautiful,  evergreen,  ornamental  firs,  any 
address,  Ifi.oo.  Order  now.  B.  B.  Lee,  Sta.  A., 
Vancouver,  Wash. 

"How  to  Read  Thoughts."  Mind  Reading  at 
any  distance,  20c.  "How  to  Hypnotize" — Cure 
Diseases.  Give  Astounding  Exhibitions,  $1.00. 
"Silent  Friend" — Key  to  Rapid  and  Honest 
Wealth,  $1.00.  "How  to  Win,"  362  pages.  Suc- 
cess Assured,  $2.00.  "Health  Culture"  Insures 
Vital  Strengtli,  25c;  5  Dozen  Money  Makers, 
30c.  Catalogue  gratis.  Science  Institute,  E-1336 
Morse  Ave.,   Chicago,  111. 

The  Master  Key  is  the  best  and  most  conven- 
ient for  household  use;  opens  20  different  locks. 
Sent  postpaid  on  receipt  of  10c,  or  complete  set 
of  three  for  25c.  Safety  Key  Holder  Free.  Sharpe 
Novelty  Co.,  Paterson,  N.  J.   

Wanted — Small  Gasoline  and  Steam  Engines, 
Small  Lathes,  Drill  Presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good 
material.    Johnston,  West  End,  Pittsburgh,  Pa. 

Big  Mail  for  a  stamp.  C.  E.  Robinson,  Port- 
land.  Conn.  

150  Parodies  on  Latest  Songs,  10c.  Charles 
Dyne-.  WiiH  besti  r,  lnd. 


For  Advertisers. 


Money?  Jacobus  Art  Ads  make  small  space 
pay  big  dividends.  Price  $5.00.  Write  today. 
Jacobus  Service,  1073  Sanford  Ave.,  Irvington, 
New  Jersey. 

"Quick- Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America":  A  lit  tic  story  of  results,  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed 
to  you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested 
and  responsive  Americans  every  month — men 
who  know  what  they  want  and  who  have  the 
money  to  buy  it.  Write  for  particulars  and 
rates — today.  Douglas  Wakefield  Coutlee,  225 
West  39  th  St.,  New  York.^ 

For  the  Photographer. 

Do  you  take  pictures?  Write  for  free  sample 
of  our  big  magazine,  showing  how  to  make 
better  pictures  and  earn  money.  American  Pho- 
tography. 465   Pope   Building,   Boston.  Mass. 

  Health.  

Free — Stop  using  tobacco.  We  will  give  free 
information  how  to  conquer  habit  easily  and 
permanently.  Results  Guaranteed.  Anti-Tobacco 
League,  Dept.  C.  Omaha.  Nebr. 

Pyorrhea  (Rigg's  Disease — Bleeding  or  Swollen 
Gums).  H.  E.  Kelty,  D.  D.  S.,  M.  D.,  pyorrhea 
specialist  for  1-  years,  has  developed  a  success- 
ful home  treatment  for  pyorrhea,  purifying, 
healing,  preventative.  Full  month's  treatment, 
$[  postpaid.  ( ir  write  for  free  booklet.  Pyorem 
Mfg.  Co j.  4311  Seventh  St..  Brooklyn.  N.  Y. 

Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedv  sent  on  trial.  Superba  Co., 
SA.   Baltimore.  Md.  

Too  Fat?  Reduce  weight  easily,  pleasantly, 
no  self  starvation,  no  strenuous  exercise.  Reli- 
able, guaranteed.  Obtain  Oil  of  Korein  at  any 
busy  pharmacy  or  write  for  free  brochure  to 
Korein  Co.,  NA-300.  Sta.  F..  New  York. 

Cigarette,  pipe  or  chewing  habit  conquered. 
Guaranteed.  Write  for  free  brochure.  Edw.  J. 
Woods.  TB-300,  Station  F,  New  York. 


Patent  Attorneys. 


Office  Devices 


Multigraphs,  Addressographs,  folders,  duplica- 
tors, sealers,  bought  and  sold.  Office  Device 
Company.  222-W  North  Wabash.  Chicago, 


Typewriters. 


.11'  1  mil  'Hill  ni 


Startling  Values  in  Typewriters  $15  up.  Fac- 
tory rebuilt.  All  makes.  Shipped  on  trial.  Write 
today  for  our  Special  Offer  No.  158-A.  Ribnsaver 
makes  pale  ribbons  like  new  for  one  cent.  Order 
today,  50c.  postpaid.  Whitehead  Typewriter  Co., 
.86  N.  "LaSallc  St..  Chicago,  111. 


Rubber  Stamps. 


Rubber  Stamps  made  to  order.  McCaddon 
Company,  Zanesville,  Ohio. 


Patents  Procured — Trade  Marks  Registered — A 

comprehensive,  experienced,  prompt  service  for 
t he  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for  dis- 
closing idea  free  on  request.  Richard  B.  Owen, 
130  Owen  Bldg.,  Washington,  D.  C,  or  2278-T 
Woolworth  Bldg.,  New  York. 

Patents — Foremost  word  free.  Write  now. 
Metzger.  Washington,  D.  C. 

John  M.  McLachlen,  Attorney  at  Law.  Pat- 
ents, trade  marks,  copyrights.  410  McLachlen 
Bldg.,  Washington,  D.  C.  

M.  F.  Miller,  Ouray  Bldg.,  Washington,  D.  C, 
Patent  Attorney,  Mechanical  and  Electrical  Ex- 
pert. Best  quality  of  work  and  results.  Mod- 
erate charges.    Advice  free. 

"Inventors'  Adviser"  sent  free  on  request. 
Wiliam  C.  Linton,  918  F  St.,  N.  W.,  Washington, 
D.  C.„  363  University  St.,  Montreal,  Canada. 

Patent  Attorney,  Consulting  Engineer.  High- 
class  patent  service  in  all  its  branches.  Write 
for  particulars.  M.  H.  Loughridge,  1457  Broad- 
way,  New  York.  

Don't  lose  your  rights  to  patent  protection. 
Before  disclosing  your  invention  to  anyone  send 
for  blank  form,  "Evidence  of  Conception,"  to  be 
signed  and  witnessed.  Form  and  information 
concerning  patents  free.  Lancaster  and  All- 
wine,  242  Ouray  Building,  Washington,  D.  C, 
<  Iriginators  of  the  form,  "Evidence  of  Con- 
ception/]  

Patents— Herbert  Jenner.  patent  attorney  and 
mechanical  expert,  622  F  St.,  Washington,  D.  C. 
I  report  if  patent  can  be  had  and  its  exact  cost. 
Send   for  circular. 

Inventions  Patented,  Trade- Marks  Registered. 
Labels,  Prints,  Publications  Copyrighted;  prompt 
service,  reasonable  fees,  plain  advice;  request 
detailed  information  before  placing  your  busi- 
ness. Taynes  &  Jaynes,  802  Kellogg,  Washing- 
lon.  D.  C.  

Patents— Prompt,  personal,  efficient  service  by 
an  attorney-at-law,  skilled  in  all  branches  of 
Patent  Practice.  Over  12  years'  actual  experi- 
ence; full  information  upon  request.  B.  P.  Fish- 
burnt,  330  McGill  Bldg.,  Wash.,  D.  C.  

Patents — Fees  in  installments.  Frank  T.  Ful 
ler,  formerly  Lieutenant,  Engineers,.  Washing- 
ton,  D.  C.  

Patent  Your  Own  Inventions.  Save  attorney's 
fees;  we  prepare  applications,  furnish  full  in- 
structions and  give  satisfaction.  Free  informa- 
tion. Carl  Larsen  Co.,  Park  Row  Bldg.,  New 
York  City. 

Inventors,  send  sketch  of  model  of  your  inven- 
tion for  opinion  concerning  patentable  nature 
and  exact  cost  of  applying  for  patent.  Book, 
"How  to  Obtain  a  Patent,"  sent  free.  Gives  in- 
formation on  patent  procedure  and  tells  what 
every  inventor  should  know.  Established  twenty- 
five  years.  Chandlee  &  Chandlee,  414  Seventh 
St..  N.  W.,  Washington,  D.  C.  

Millions  spent  annually  for  ideas!  Hundreds 
now  wanted.  Patent  yours  and  profit.  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell.  etc.  212  Patent  Dept.,  American  In- 
dustries, Inc..  Washington.  D.  C. 

For  Inventors. 

"Sell  or  Finance  Inventions.  Read  Money- 
T.ilks  Magazine.  Send  for  free  sample  copy.  70-B 
Park  Place,  Newark,  New  Jersey." 

Inventors— We  do  experimental  Model,  Tool, 
Die  and  Jig  Work;  Light  Manufacturing.  Miller 
&  O'Brien  Mfg.  Co.,  Saint  Paul,  Minn.  

"Inventor's  Guide"  Free  on  request;  gives 
valuable  advice  and  information  for  all  invent- 
ors. Write  Frank  Ledermann.  Registered  Patent 
Attorney.  17  Park  Row.  New  York.  

Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,  D.  C. 

900   Mechanical    Movements,    also  illustrations 

explaining  50  Perpetual  Motions.  My  book. 
"Inventor's  Universal  Educator."  fifth  edition, 
tells  how  to  procure  and  sell  patents.  Govern- 
ment and  other  costs.  Covers  the  matter  from 
A  to  Z.  160  pages  elegantly  bound.  Contains 
noted  decisions  of  U.  S.  Supreme  and  State 
Courts  on  patent  cases.  Mechanical  Movements 
greatly  assist  inventors,  suggest  new  ideas  that 
may  prove  of  great  aid  in  perfecting  inventions. 
Tells  how  to  select  an  attorney.  Has  valuable 
information  regarding  Patent  Sharks.  Selling 
Agents  and  Brokers.  Price  $2.  Postage  free 
everywhere.    Fred  G.  Dieterich,  603  Ouray  Bldg.i. 

Washington.  D.  C.  

Inventions  Wanted.  Cash  or  royalty  for  ideas. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis.  Mo. 


Patents  for  Sale. 


Wanted — Partner  to  furnish  money  to  patent 
for  half  interest.  Brace  Bit  cut  figures,  letters, 
etc.     W.  __E.    Farr.    Chirkasha.  Okla. 


Personal. 


Write  to  famous  Hawaiian  Beauties,  Swim- 
mers, etc.,  membership  25c.  Hawaiian  Corre- 
-pondence  Club  c/o  L.  de  Roo,  Box  306,  Honolulu, 
Hawaii. 

The  Salesman  Wins.  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  mail 
and  guarantee  offer  of  position  or  refund  tuition. 
For  interesting  particulars  address  Kansas  Vo- 
cational Bureau.  Miltonvale.  K?ns,s. 


Postcards  and  Pictures. 


Membership  in  post  card  exchange  one  month, 
three  art  cards,  lists,  etc.,  25c.  Sophie  Girard, 
Box  294,  Pawtucket,  R.  I. 

Rare  Real  Photos— Bathing  beauties,  models, 
the  kind  you  want.  Sample  Dime.  Write. 
Artiste,  Auburn,  lnd. 

Make  Your  Own  Phonograph.  Particulars  free. 
DeSelo-PhonE,  P.  O.  Box  720,  Attica,  Indiana. 

Build  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolisi,  lnd. 

Books. 

Dear  Reader.  If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Mesmerism,  Char- 
acter Reading,,  Healing,  Mysticism,  Success, 
Salesmanship,  Mechanics,  Entertainments,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa. 

World-Romic  System.  Masterkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English  aviation  dictionary,  61c.  Languages, 
143  W.  47th  St...  New  York.  

Crucified  Seer  Emmerich,  Nativity,  Egypt  and 
Cana.    4  books,  20c    Klein  Co.,  Brandon,  Minn. 

Mechanics.  Learn  how  to  read  blueprints. 
Complete  169-page  cloth  bound  book  with  228 
illustrations  mailed  for  $2.00.  You  cannot  lose; 
your  money  refunded  if  not  satisfied.  Educa- 
tional Institute,  139  Rowland  Bldg.,  Detroit, 
Michigan. 

Nature  Laws  every  married  and  engaged  per- 
son should  know,  50c.  Central  Company,  601 
Ninth  Ave.,  New  York. 

Concordia  contains  essays,  formulas,  plans. 
Year's  subscription  50  cents,  trial  20  cents.  Con- 
cordia  Magazine,  9  Water,  York,  Pennsylvania. 

World's  best  book  for  Auto  Mechanics.  Covers 
Elementary  Electricity.  Motor  Car  Electric 
Systems,,  The  Gas  Engine  and  Driving  Cars. 
Nearly  six  hundred  diagrams.  Prepaid  to  you 
for  $2.50.  Order  to-day.  H.  E.  Phillips  &  Co.. 
Service    Division,    Union    City,  lnd. 

Exchange. 

Wanted.  Phones,  audion,  other  receiving  appa- 
ratus.    A.  Walmsley,  Star  Route,  Florence,  Ala. 

Buy,  Sell,  Exchange.  Wireless  and  electrical 
goods.  Murdock,,  Clapp- Eastham,  Thordarson, 
Brandes,  etc.  Send  10c.  stamps  for  our  circulars 
listing  new  standard  apparatus  at  less  than 
manufacturer's  prices.  We  have  to  exchange: 
Wireless,  Electrical,  Optical,  Cameras,  Printing 
Presses,  Typewriters.  Large  list  free.  LaRoy 
Zehrbach,   10  College  Ave.,  Hiram,  Ohio. 

For  Sale.  5  acres  in  one  Piece.  $50  cash  or 
Bond  at  face  value,  in  Wayne  Co.,  Tenn.  About 
2  miles  from  Waynesboro,  the  county  seat.  Good 
cut  over  land.  No  improvements.  Must  sell  at 
once.  First  money  order  or  bond  gets  a  War- 
ranty deed.  Will  sell  10  acres  for  $100.  P.  O. 
Box   184,  Randolph,  Nebraska. 

Sell  inch  spark  coil  $1.00.  New  Phones..  2,000 
ohm.,  $3.00.  Send  stamp  for  list.  Earle  Burns, 
93  Union  St.,  Athol,  Mass. 

Bicycle,  slightly  used,  fully  equipped.  Will 
exchange  for  complete  wireless  outfit.  164  Stone 
Ave.,  Yonkers,  N.  Y.  

Bargains — $30  Meccano  set  $13.  $15  Electric 
train  $5.  Matthew  Ehmke,  1936  Howe  S*.,  Chi- 
cago,  111.  

For  Sale — 1  horsepower  steam  engine  $10.00. 
Chemical  laboratory  $10;  other  junk.  Send  for 
list.  Carroll  Fisher,  42  Putnam  St.,  Somer- 
ville,  Mass. 

For  Sale — il/2  H.  P.  110-volt.  60-cycle  induction 
motor,  $30.00;  i!4  KW.  500- volt  DC.  generator, 
$30.00;  1  hot  wire  meter,,  0-5  amps.,  $2.00;  1  hot 
wire  meter,  0-5  amp.;  2  pair  2000-ohm  phones, 
each  $4.00;  2  telephone  microphones,  each  $1.00; 
motors,  switches,  sockets,  rheostats,  insulators, 
etc.  Write  for  prices  at  once.  J.  E.  Law,  Syca- 
more^  

Sell  complete  receiving-  set  at  bargain.  P. 
Leary,  65  Kenwood  Park,  Springfield,  Mass. 

For  Sale — Robbins  &  Myers  '4 -horse  motor. 
Brand  new,  $17.    George  Marx,  Le  Mars,  Iowa. 

Exchange — 32  Winchester  auto  rifle  for  wire- 
less apparatus.    Geran  Read,  La  Grange.  Ind. 

Sell.  Loose  Coupler,  condenser,  etc.  Ouick. 
Mariel  Scharer.   no  West  8qth  St.,  New  York. 

Bargain — Telescope,  six-inch  objective  (maker, 
Clark  &  Son),  six-foot  tube,  Tripod  mounting, 
three  Eyepieces.  Write  for  price.  Wm.  W. 
Peters,  1107  S.  8th  Street,  Burlingtoni.  Iowa. 

Wanted— Receiving  Set.  Prefer  Electro  Im- 
porting Co.'s  Sayville  or  Tuckerton  Radio  Qutr 
ri t.    Harry  Ritch'ey,  St.  Johns.  Ohio.  

Sell  1  K.  W.  220-volt  primary  60-cycle  Thor- 
darson Transformer,  brand  new,  $18.  Starrett, 
2615  N.  Fourth  St.,  Columbus,  Ohio.  

For  Sale — Two  Motion  Picture  Projectors,  cost 
$450.00.    Will  sell  cheap.    Box  861,  Roanoke.  Va. 

Sell — 15-volu-me  Encyclopedia  (nearly  new),  $to. 
Stamp  brings  particulars.  Fred  Higby,  1726  Fair- 
view  Ave.,  Boise,  Ida. 
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LLSPAR 


MdrtH  flepl.  In  DupllcaU  la 
j    'nil  i  "  mi  OF  MILITARY  AFR0NAUTIC1 
Withlnffoft,  Cl  C. 


Subjeot : 


WAR  DEPARTMENT 
OFFICE  OF  THE  DIRECTOR  OF  MILITARY  AERONAUTICS 

January  I i ,  1919 
EnglnMrLng  Officer.  Camp  uorrlson,  7a. 
(jomuanding  Offloer,  air  Sorvloe  Dopot. 
Slrppleoontal  Haport  an  T«»t  of  Alnop  Ignition  De'lco. 


It      m  oraer  to  aaoertaln  vbethor  the  dovlco  would  lnaura  Ignition 
through  plugs  that  wora  carbonized,  oraolffid  or  rendered  Inoperative  from 
other  oauiaa,  one  quart  of  oil  above  high  level  was  plaoed  tin  unit  #9,  the  oar 
.*s  run  until  the  rotor  died  and  oould  not  be  again  started*    The  spark-plugs 
were  then  Inspected  and  found  to  be  heavily  carbonised. 

2.  The  Alsop  Device  raa  then  attained,  and  within  a  short  time 
all  plugs  wore  firing  parfeotly.  Tho  plugs  were  lmnedlatoly  romoved  and 
found  to  be  olean  -  free  from  oil  and  carbon, 

3.  Then  the  Alsop  Has  removed  entirely  from  tho  oar, motor  was 
started  again  and  ran  for  about  four  hours,  thon  dus  to  th»  assess  oil  still 
in  oranli-oaoe,  the  plugs  again  beoame  fouled  and  motor  stopped.      The  heavily 
■virbonlied  plugs  wore  examined  and  replaced  without  oleanlng. 

4.  The  following  day,  Jan.  20th,  tho  Alsop  dovloe  was  reinstalled 
with  same  results  as  before. 

B.      Later,  a  mllturo  of  605?  kerosene  and  60$  gasoline  was  plaoed 
In  the  tank.,  no  ohanges  were  made  In  the  motor,  oarburettor  or  Ignition  device. 
The  enelne  started  as  easily  ae  with  straight  gasollna,  daveloped  greater  power 
and  oontlnued  to  operate  as  above.      So  oarbon  formations  were  found  on  the 
plugs  after  using  up  tho  tank  fall  of  the  above  mixture. 


This  Test  Proves  That 

THE  "ALSOP  -ALL -SPARK" 


S  a  v  es  fuel 
and  spark 
plugs. 


G  u  a  r. inter. 
Increase  of 
gasoline 
mileage. 


Does  away 
with  chang- 
ing spark 
Plugs. 

Prevents 
running 
engine  with 

a  misfire. 

Gives  a  more 
powerful 
spark. 

E  I  i  m  Inates 
carbon  and 
vibration. 

I  n  c  r  e  a  ses 
speed  and 
power. 


Wha  t  the  War  Department  found  to  be  true  about  the  "Alsop-  5 

All-Spark"  is  proven  every  day.     Wherever  this  wonderful  little  f|| 

device  is  installed  owners  enthuse  over  it.     They  find  it  will  ~— 

cause  old,  cracked,   carbonized,   and  oil  soaked  plugs  to  give  S 

powerful   sparks.      It   eliminates   carbon,    saves    gas,    develops  jg 

greater  power  and   insures  continued  driving  without  misfires.  g 

DEALERS— HERE'S  YOUR  CHANCE 

There's  a  constant  and  growing  demand  for  such  a  device  one  g| 

that  is  absolutely  guaranteed  one    that    has    no    dangerous,  §1 

exposed  spark  gaps,  which  may  set  a  car  afire,  one  that  does  m 
not  make  a  car  hard  to  start  or  cause  uneven  timing. 

Send  $7.50  for  4~cylinder  device  with  money-back  guarantee.  Dealer 

discounts  and  our  catal ogue  of  Convincing  Government  Tests  upon  eeL 
request. 

DEALERS — AGENTS — SALESMEN — WANTED. 

ALL-SPARK  IGNITION  CO.,  Inc. 


13  X  WATER  ST. 


NEW  YORK  m 
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taught  by  a.  practical  rnsirv 


CAN  LEARN 

By  This  Practical  Method  of  Home  Study 


Electrical  Slide  Rule 


A  set  of  concise  lessons 
on  the  use  of  the  Electri- 
cal Slide  Rule  lias  been 
prepared  by  Mr.  Burgess 
in  response  to  many  re- 
quests from  those  who 
desire  to  take  up  the  use 
of  this  instrument 
which  is  invaluable  to 
many  electrical  men. 
A  High  Grade  Slide 
Rule 

in  a  leather  case  and 
the  ('  0  M  I'  L  E  T  E 
COCRSE  OF  1N- 
\  STRl  tTION  Will  be 
supplied  at  a  VERY 
REASONABLE  COM- 
BINATION PRICE. 
Write  for  full  infor- 
mation. 


Hundreds  of  Burgess-trained  men  and  boys  haye  advanced  to  better  positions 
by  means  of  tlie  practical  electrical  knowledge  easily  learned  at  borne  by  this 
method.    If  you  are  willing  to  utilize  a  little  of  your  spare  time  you  can  do 


the  same. 

For  Beginners  and  Experienced  Men 

This  home  study  course  is  based  upon  the  years  of  practical  electrical  experi- 
ence of  Yorke  Burgess  who  gives  personal  attention  to  each  student. 
There  is  no  limit  to  what  you  can  accomplish  with  its  aid.    It  is  up  to  you. 

Results  of  This  Service 

Practical  electricians  recommend,  this  course  to  others.  Students  are  invariably 
promoted  and  get  better  salaries.  Over  80  per  cent  of  the  students  are  en- 
gaged in  the  electrical  business.  Over  15  pel  cent  of  present  enrollment 
came  through  satisfied  students.  Beginners  get  employment  in  electrical  work 
after  taking  the  course  a  short  while. 

FIFTY-FIFTY 

This  method  of  learning  PRACTICAL  ELECTRICITY  is  supplied  on  EASY 
PAYMENTS,  including  apparatus,  instruments,  material,  etc.  Start  any 
time — stop  any  time — your  payments  cease  if  you  are  not  satisfied.  Send  for 
the  BURGESS  BOOK  to-day.    Gives  full  information  without  cost  or  obligation. 

YORKE  BURGESS,  Superintendent 


Satisfaction 
Assured 

The  Burgess  Method  is  so 
universally  successful  that 
we  give  positive  assurance 
of  perfect  satisfaction  on 
completing  the  r- 
course  or  money 
refunded.  There 
are  no  strings 
tied  to  this—' 
you  are  the 
judge. 


BURGESS  ELECTRICAL  SCHOOL,  745  E.  42nd  Street,"^  Chicago,  III. 
BURGESS  BLUE  BOOK 


A  pocket  hand-book  for  ELECTRICAL  MEN  and  STUDENTS 
Contains  over  200  CALCULATION  FORMULAS  and  worked-out 
problems  showing  their  use.  Also  DRAWINGS  of  ELECTRICAL 
APPARATUS  and  DEVICES  of  which  the  insid*  iviwi  ...  are 
clearly  shown.  ALTERNATING  CURRENT  CALCULATIONS 
and  dozens  of  everyday  problems  are  covered.    Recommended  by 


ELECTRICAL  MEN 
AND  STUDENTS 

electrical  men  all  over  the  country.  Used  in  technical  schools. 
Purchased  by  electrical  concerns  for  employees  and  customers. 
There  Is  no  other  book  like  it. 


Price 
$1.00 


A  $  1 .00  bill  brings  the  book, 
not  fully  satisfied. 


We  refund  your  money  if  you  are 


BURGESS  ENGINEERING  CO.  Consulting  Electrical  Engineering 
750  East  Forty-Second  Street,  Chicago,  Illinois 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Song  Poems  Wanted. 


Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111.  

Song-writers'  Manual  and  Guide  Sent  Free! 
Contains  valuable  instructions  and  advice.  Sub- 
mit song-poems  for  examination.  We  will  fur- 
nish music,  copyright  and  facilitate  publication 
or  sale.  Knickerbocker  Studios,  319  Gaiety  Bldg., 
New  York. 

You  Write  Words  for  a  Song— We  write  the 
music,  publish  and  secure  a  copyright.  Submit 
poems  on  any  subject.  The  Metropolitan  Studios, 
914  So.  Michigan  Ave.,  Room  113,  Chicago,  111. 

Have  you  song  poems?  I  have  best  proposi- 
tion. Ray  Hibbeler,  D-115,  4040  Dickens  Ave., 
Chicago.  

Write  the  Words  for  a  Song.  We  revise  poems, 
write  music  and  guarantee  to  secure  publica- 
tion. Submit  poems  on  any  subject.  Broadway 
Studios,   197C  Fitzgerald  Bldg.,  New  York. 


Stamps  and  Coins. 


Stamps — 45  different  packet  hinges,  13  different 
Chile,  1  unused  Trinidad — Tobago  War  Stamp. 
13c.  to  applicants  for  approvals,  others  16c.  Ref- 
erence.     Baumaim,   1033  Levick  St.,  Phila.,  Pa. 

California  gold;  quarter  size,  27c;  half  dollar 
size,  53c.  Columbian  nickel  and  catalogue,  10c. 
Norman  Schultz,  King  City,  Mo.  

Stamps— 61  All  Different  Free.  Postage,  3c. 
Mention  paper.     Quaker  Stamp  Co.,  Toledcs  O. 

1,000  U.  S.  and  Foreign  Stamps,  including  Mexi- 
can Villa  Dollar,  all  for  25c.  C.  W.  Parker,  77 
Kensington  Heights,  Meriden,  Connecticut. 

300  Different  Stamps,  50c.  Fred  Anken,  630  79th 
St.,  Brooklyn,  N.  Y.  

South  America.  Buy  direct.  1,000  fine  assorted 
Paraguay,  Uruguay,  etc.,  for  $2  bill.  Exchange 
rare  stamps  with  collectors  and  dealers;  lots  or 
on  sheets.  C.  P.  Mego,  Necochea  193,  Lomas 
Dezamora,   Argentine  Republic.  

100  Different  Stamps,  12c;  200,  27c.  Michaels, 
5600   Prairie,  Chicago.  

200  All  Different  Stamps,  including  Bosnia, 
Bavaria,  China,  Guatemala,  Bulgaria,  Bohemia, 
Poland^  Turkey,  etc.,  and  Dime  Stamp  Album, 
only  one  to  customer,  all  for  25c.  Our  approval 
sheets  contain  bargains  priced  at  ic.  to  5c.  net. 
150  different  U.  S.  postage  and  Civil  War  reve- 
nues for  only  75c.  Indiana  Stamp  Co.,  Dept  E., 
Indianapolis.  Ind.  .  

Best  one  cent  approvals  in  America.  F.  P. 
Hand,  1117  So.  60th  St.,  Phila.,  Pa.  

Have  you  seen  The  Stamp  Herald?  Finest 
monthly  stamp  paper  published.  Subscription 
50c.  a  year.  3  months'  trial  for  10c.  ^  Stamp 
Herald  Publishing  Co.,  Dept.  E,  Indianapolis,  Ind. 

Old  Coins  Wanted. 

We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  10c.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  110,  Le  Roy,  N.  Y. 


Cameras,  Supplies — Photo  Developing. 

Mail  us  15c.  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives  any 
size  and  15c.  for  six  prints.  Or  send  25c.  for  one 
8  x  10  mounted  enlargement.  Prompt,  perfect 
service.  Roanoke  Photo  Finishing  Co.,  255  Bell 
Ave.,  Roanoke,  Va.  

Amateurs!  Send  your  next  roll  film  and  15c. 
Will  make  six  prints.  Prompt,  perfect  service. 
Greenwood  Studio.  Woodbury,  Vt.  

Clean,  Neat,  Perfect  Kodak  Finishing  at  the 
lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69.  Ann  Arbor,  Mich.  

Cameras.  Lowest  Prices.  Supplies  and  Print- 
ing at  reduced  rates.  Eliminate  the  middleman. 
Deal  direct  with  us.  Catalog  free.  Pearl  Photo 
Place,  640  E.  Clementine  St.,  Philadelphia, 
Penna. 


Chemicals. 


Experimenters,  are  you  interested  in  novel, 
chemical  experiments?  Send  10c.  for  large  col- 
lection.    Merel  Sager.  44  Apple  St.,  Tiffin,  Ohio. 

One  Hundred  Chemical  Experiments  printed  in 
book  form,  25c.  Oliver  R.  Stalter,  Oshawa,  On- 
tario, Canada. 

Chemicals,  Chemicals,  Chemicals.  Regular  $5.00 
chemical  outfits  $3.50.  Regular  $10.00  chemical 
outfits  $7.00.  For  a  short  time  to  get  ac- 
quainted. Other  prices  on  application.  Eureka 
Specialty  Co.,  Box  395,  Central  Station,  Toledo, 
Ohio.  

Crude  Rubber — Experiment  with  pure  uncom- 
pounded  India  Rubber.  Make  Tire  Patching 
Cements,  water  proof  cloth,  porous  tire  filler, 
rubber  stamps,  etc.  Pure  para  (highest  grade 
India  Rubber),  4^  oz.,  50c;  8  oz.,  80c;  1  lb.,  $1.25; 
5  lbs.,  $5.00.  Shipped  postpaid.  Address  Bunsen 
Supply  House,  14  S.  Canal  St.,  Akron.  Ohio. 


Learn  Dancing. 


Learn  Fox  Trot,  Waltz,  Two-Step  and  One- 
Step  in  your  own  home  by  wonderful  Peak 
System  of  Mail  Instruction.  Thousands  taught 
successfully.  No  music  needed.  Write  for  free 
information.  William  Chandler  Peak,  M.  D.„ 
Room  228,  821  Crescent  Place,  Chicago. 

Electrical  Supplies  and  Appliances. 

Battery  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio.  

Lava  Insulation  is  not  molded  but  individually 
sawn,  lathe  turned,  milled,  drilled,  threaded.  No 
limitation  on  form,  only  on  size.  Kilned  at  two 
thousand  degrees.  Hard,  strong!,  accurate,  fire, 
acid  proof.  Ask  for  book.  American  Lava  Insu- 
lator  Company,  Chattanooga,  Tenn.  

Electrical  and  general  scientific  questions 
answered  Free.  We  desire  the  privilege  of  build- 
ing any  special  wireless,  electrical  or  scientific 
apparatus  you  may  contemplate.  Earl  Cochran, 
Poplar  Bluff,  Mo.  

Electrical  Workers  and  all  others  who  are 
interested  in  Electrical  work  in  the  reconstruc- 
tion that  is  taking  place  to  send  us  their  name 
and  receive  descriptive  literature  of  our  modern 
blueprint  chart  method  of  electrical  wiring.  Sou- 
venir information  card  included.  Electrical  Wir- 
ing  Diagram  Co.,  Box  C  173,  Altoona,  Pa.  

104  Induction  motor  connecting  diagrams. 
Blueprints  in  book  form.  One,  two,  three  phase, 
$2.70.  International  Blueprint  Co.,  Box  87,  Gate- 
wayi.   Kansas   City,  Missouri.  

Boys — Here  is  the  simplest  and  cheapest  elec- 
tric telegraph  ever  devised.  With  the  "K"  Ap- 
plicator you  need  no  batteries.  Get  electricity 
free,  instantly  anywhere  at  any  time.  Send 
thirty  cents  (postal  money  order),  for  full  in- 
structions how  to  make  the  "K"  Applicator  and 
how  to  operate  an  electric  telegraph  without 
flatteries.  Is  easier  to  make  and  requires  less 
material  than  you  would  use  in  making  a  kite. 
Gives  constant,  smooth,  even  current  day  and 
night,  never  runs  down  even  upon  closed  cir- 
cuit. Works  on  any  metallic  line,  even  barbed 
wire  fence,  as  no  insulators  necessary.  The  "K" 
Applicator,  Missouri  Valley,  la.  

Inventors:  Models,  Dies,  Tools,  28  years' 
experience,  work  guaranteed,  lowest  price.  Man- 
ufacturing of  specialties  our  hobby.  Peerless 
Die  &  Tool  Co.,  121  Opera  PI.  D.  B.,  Cincinnati, 
Ohio.  

Radium  Lokators  guaranteed  to  shine  in  the 
dark.  Attach  to  electric  switches,  gas  jets,  key 
holes,  etc.  1,000  other  uses.  Send  twenty-five 
cents.  Agents  100%  profit.  Radium  Products 
Co.,  712  Monroe  Place,  West  New  York,  New 
Jersey.  

Storage  Batteries.  Make  the  plates  yourself. 
We  will  tell  you  how.  Sample  plate  40c.  Wind- 
sor Specialty  Co.,  not  incorporated.  5419  Wind- 
sor  Ave.,  Chicago,  111.  

Boys,  build  your  own  Electric  Motor.  Com- 
plete outfit  $1.75.  Blue  Prints  only  25c.  A.  F. 
Cassel,  52  W.  130th  St.,  New  York  City.  

Blueprints — Motor  connections.  236  A.  C.  Sin- 
gle, two  and  three  phase,,  including  voltage, 
cycle,  phase,  speed  changing.  123  D.  C.  dia- 
grams. Shows  voltage  changing,  testing,  etc. 
120  Transformer  diagrams.  Single,  two  and 
three  phase.  170  Rheostats,  controllers,  com- 
pensators, automatic  starters  and  voltage  regu- 
lating devices,  with  both  internal  and  external 
connections.  10  Samples  A.  C,  25c.  Particulars 
free.  Charles  Chittenden,  Dept.  A,  3024  Mat- 
thews  Avenue,.   Kansas   City,  Missouri. 


Winter  Fishing. 


For  the  Hair 


I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  had  won- 
derful results.  Fine  for  dandruff.  Harmless. 
Will  send  box,  postpaid,  with  recipe,  10c.  John 
Hart  Brittain,  150  E.  32nd  St.,  BB-300,  New  York. 


Formulas. 


Whiskey.  I  will  not  sell  a  million  formulas  for 
$1.00.  My  little  book  of  selected  formulas  will 
put  you  wise.  Every  formula  has  been  care- 
fully selected  and  plainly  printed.  Tells  you  how 
to  make  excellent  Whiskey  or  Beer  with  a  good 
Kick  at  small  cost.  A  few  good  formulas  are 
worth  a  million  bad  ones.  Complete  book  and 
formulas  $1.00  bill.  I'm  prompt,  too.  Frank 
Ward,  Box  503,  Baltimore,  Md.,  Dept.  D.  

Prohibition  is  here  and  I  have  lost  my  job. 
My  recipes  and  formulas  are  yours  for  One 
Dollar.  No  still  or  alcohol  required.  Just  ordi- 
nary  kitchen  utensils.    Lee.  2314  E.  Albert,  Phila. 

500  Formulas,  including  Resilvering  Mirrors, 
Renewing  Dry  Batteries,  Mechanic  Soap.  Lumi- 
nous Paint,  25c.  Ideal  Book  Shop,  5501-EE  North 
Robey,  Chicago.  

500  Successful  money-making  formulas  and 
trade  secrets.  Postpaid,  25c.  Charles  Dynes, 
Winchester,  Indiana. 

1,000,000  Formulas.  Processes.  Trade  secrets 
for  every  business.  1016  pages,  $2.  Ideal  Book 
Simp,   qqoi-KE   North   Ro1»-y.  Chicago. 


Printing. 


150  Letter  Heads,  150  Note  Heads  and  200  En- 
velopes, postpaid,  $2.00.  Commercial  Print, 
Wyoming,  Delaware. 

3000  Two-Color  Labels,  $1.25.  Irvin  J.  Wolf, 
Station  E,  Philadelphia.  


Julian's  Liquid  Fishing  Lure. 

supply.  One  dollar.  Georgei 
Bldg.,  Boston,  Mass. 


Whole  winter's 
Julian,  Albany 


Wanted  to  Buy. 


Cash  for  Old  False  Teeth — We  pay  up  to  $35.00 
per  set  (broken  or  not).  Also  buy  discarded 
gold,  jewelry,  gold  crowns,  bridges,  platinum, 
diamonds,  watches  and  silver.  Send  now.  Cash 
by  return  mail.  Package  held  5  to  10  days  for 
sender's  approval  of  our  offer.  U.  S.  Smelting 
Worksj  Dept.  7^    Chicago  111. 


Salesmen  Wanted. 


Salesman — Side  or  main  line,  to  sell  low  priced 
5,000-mile  guaranteed  tires.  30  x  3'/i  non-skid 
sells  for  $11.95;  other  sizes  in  proportion.  Good 
money-making  proposition  for  live  wires.  Write, 
Consolidated  Tire  Co..,  616  So.  Michigan,  Chicago. 


Stammering. 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.    Instructive  booklet  free.    Walter  McDon- 

Sii—I'iMiISsi  —liSiSiiSiraiiuSi—i—iiiiPM^I'S  Washington,  D.  C. 

Song  Writers. 

Song  Writers:  You  cannot  afford  to  miss 
our  proposition.  Reference,  any  bank  or  first- 
class  sheet  music  house.  Warner  C.  Williams 
—inirniS;  JiiiiuFtif  £  Linn  fjjoin|Inc^  'anaJJ°''sj  Ind. 

Short  Stories,  Manuscripts,  Wanted. 

Short  Stories,  Poems,  Plays,  etc.,  are  wanted 
for  publication.  Literary  Bureau,  165,  Hannibal, 
Mo. 


Scenery  For  Hire. 


Collapsible  Scenery  for  all  plays.  Decorations. 
Amelia  Grain,  Philadelphia. 

 Tricks,  Puzzles  and  Games  

Tricks,  Puzzles,  Magical  Apparatus,  Plays, 
Stage  Supplies,  Mind-reading  Acts,  Sensational 
Escapes  and  Illusions.  Free,  large  illustrated 
1919  catalogue.  Oaks  Magical  Co.,  Dept.  549, 
Oshkosh,  Wis.  

Magic — Card  Tricks.  Sensational  escapes,  jokes,, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  208,  Berlin,  Wis.  

Illusions — Stage  tricks  with  500  illustrations. 
Catalogue,  15c.  Small  catalogue  free.  Horn- 
mann  Magic  Company,  304  W.  34th  St.,  New 
York. 

Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,.  New  York  City. 


Telegraphy. 


Telegraphy  (both  Morse  and  wireless)  and 
Railway  Accounting  taught  thoroughly  and 
quickly.  Big  salaries  now  paid.  Great  oppor- 
tunities. Oldest  and  Largest  School— est.  45 
years.  Catalogue  free.  Dodges  Institute,  7th 
St..  Valparaiso,  Ind. 

.. j.iuiilu  i'j  11  „  „r  n  n  m 


W  ireless. 


K.  W.  transmitting  set  and  cabinet  receiver 
for  sale.  Send  for  photos.  O.  R.  Wimpy,  616 
W.  Sixth  St.,  Marion,  Ind.  

Danger — High  Voltage.  I  am  selling  my  sign 
business  complete.  Consists  of  one  cut  for  signs, 
one  small  cut  for  advertising  and  300  signs  7%" 
x  11%"  with  envelopes.  $25.  Leonard  Beck,  1298 
Carroll  St.,  Brooklyn,,  N.  Y.  

10-kilowatt  second-hand  Clark  wireless  trans- 
former, sealed  in  case,  first-class  working  condi- 
tion; operates  on  110  volts  alternating  current; 
gigantic  bargain  at  $55.00;  cost  $500.00.  Sidney 
S.  Friedrich,  350  East  Commerce  Street,  San 
Antonio,  Texas. 

Complete  receiving1  sets  $7.00  and  up.  With  1000- 
ohm  receiver,  tested  mineral,  guaranteed.  Bulle- 
tin for  stamp.  Jenkins,  Room  2,  923  Purchase  St., 
New  Bedford,  Mass.  

While  They  Last.  Heavy  current  telephone 
transmitters  with  lug  ready  to  mount  on  your 
radiophone  set.  $3.00.  Act  now.  Modern  Radio 
Equipment  Co.,  Elizabeth,  N.  J.  

The  Audion.  Its  early  history  and  develop- 
ment, Electron  Theory  and  Trigger  Action.,  com- 
piled by  a  Chief  Electrician  Radio  who  was  sta- 
tioned at  the  Naval  Radio  School  as  Instructor 
for  two  years,  written  by  an  old  amateur  for 
the  amateurs  in  words  that  they  can  understand. 
Also  blue  print  diagrams  for  hook  ups  for  re- 
ceiving damped  signals,  using  both  air  exhausted 
and  gas  bulbs.  Receiving  undamped  signals  and 
regenerative  circuits.  Two-step  amplifier,  using 
same  (A)  and  (B)  batteries  for  both  steps.  Wire- 
less telephony  with  power  bulb.  Working  blue 
prints  on  how  to  build  a  "One  to  One"  trans- 
former for  use  with  Audion  Amplifier.  All  for 
$2.00.  Address  T.  O.  McKenzie,  104  Warburton 
Ave.,  Yonkers,  N.  Y.  

Stranded  aerial  wire,  seven  strands  of  Number 
22  pure  copper.  High  tensile  strength  and  100% 
conductivity.  Supply  limited  at  this  price.  No 
C.O.D.'s.  1  cent  per  foot.  $9.00  per  thousand. 
Lee  A.  Bates,  8  Moen  St.,  Worcester,  Mass. 

Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts;  send  2c  for  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 


You  benjfit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


ELECTRICAL  EXPERIMENTER 


967 


The  New  York  Wireless  Institute  will  make  you  an  operator — AT  HOME — in  your  spare  time — quickly, 
easily  and  thoroughly.  No  previous  training  or  experience  required.  Our  Home  Study  Course  has  been 
prepared  by  Radio  Experts.  Experts  able  to  impart  their  practical  and  technical  knowledge  to  YOU  in 
an  easy  to  understand  way.  The  graded  lessons  mailed  you  will  prove  so  fascinating  that  you  will  be 
eager  for  the  next  one.  The  instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code  as  it  was 
to  learn  to  talk.    All  you  will  have  to  do,  is  to  listen. 

Travel  the  World  Over 

A  Wireless  Operator  can  visit  all  parts  of  the 
world  and  receive  fine  pay  and  maintenance  at  the 
same  time.  Do  you  prefer  a  steady  position  with- 
out travel?  There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the  Commercial 
Wireless  or  with  the  Steamship  Companies. 


Big  Salaries 


Wireless  operators  receive  excellent  salaries  rang- 
ing from  $125  to  $200  a  month  and  it  is  only  a 
stepping  stone  to  better  positions.  There  is  prac- 
tically no  limit  to  your  earning  power.  Men  who 
but  yesterday  were  Wireless  Operators  are  now 
holding  positions  as  Radio  Engineers,  Radio  In- 
spectors, Radio  Salesmen  at  salaries  up  to  $5000 
a  year. 


This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course 


FREE  Instruments 
and 
Text  Books 

We  furnish  free  to  all  stu- 
dents, during  the  course,  the 
ivonderful  receiving  and  send- 
ing set  exactly  as  produced  in 
the  illustration.  This  set  is 
not  loaned,  but  given  to 
all  students  completing  the 
Course. 


The  Transmitter  shown  is  the  celebrated  Omnigraph 
used  by  several  Departments  of  the  U.  S.  Govern- 
ment and  by  the  leading  Universities,  Colleges, 
Technical  and  Telegraph  Schools  throughout  the 
U.  S.  and  Canada.  Start  the  Omnigraph,  place  the 
phone  to  your  ear  and  this  remarkable  invention 
will  send  you  Wireless  Messages,  the  same  as 
though  you  were  receiving  them,  through  the  air, 
from  a  Wireless  Station  hundreds  of  miles  away. 
When  you  apply  for  your  license,  the  U.  S.  Gov- 
ernment will  test  you  with  the  Omnigraph — the  same 
model  Omnigraph  as  we  furnish  to  our  students. 
Ask  any  U.  S.  Radio  Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A  one  month's  Post-Graduate  Course,  if  you  so  desire,  at 
one  of  the  largest  Wireless  Schools  in  N.  Y.  City.  New 
York — the  Wonder  City — the  largest  port  in  the  World 
and  the  Headquarters  of  every  leading  Wireless  and  Steam- 
ship Company. 


Easy  Payments 


A  small  payment  down  will  enroll  you.  We  will  make 
the  payments  so  easy  that  anyone  ambitious  to  enter 
the  fastest  growing  profession — Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way,  send  for  our  book- 
let "How  to  Become  an  Expert  Wireless  Operator" — 
it  is  free.    Mail  the  coupon  below,  or  postal  or  letter- 
but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE 

Dept.  51,  258  Broadway,  New  York  City 


New  York  Wireless  Institute 
Dept.  51,  258  B'way,  N.  Y.  City 

Send  me  free  of  charge,  your  booklet  "How  to  Become  an  Ex- 
pert Wireless  Operator."  containing  full  particulars  of  your 
Course,  including  your  Free  Instrument  Offer. 


Name 


Address 


City  or  Town  State. 
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treatments  at  Home 

A  recognized  scientific  effective  means  of  handling  your  own  case  is  afforded 
by  the  RENULIFE  VIOLET  RAY  HIGH  FREQUENCY  GENERATOR.  It 
is  so  designed  and  made  that  anyone  can  apply  the  wonderful  corrective, 
upbuilding  forces  of  the  VIOLET  RAY.  This  pleasant  POWERFUL  form 
of  electricity  has  done  and  is  doing  wonders  in  relieving  and  eliminating 
pain  and  suffering.  You  owe  it  to  yourself  to  investigate — find  out  the 
facts.  Get  our  new  booklet  explaining  the  nature  of  the  Violet  Ray — its 
uses,  benefits,  and  applications — send  the  coupon  below  at  once. 


WHAT  USERS  SAY 

"The  Renulife  Violet  Ray  High  Fre- 
quency Generator  is  euperior  in  efficiency 
because  of  its  perfect  character  and  con- 
trol of  current,  compactness  and  perfect 
insulation.  The  smallness  and  lightness 
of  Electrode  holder  is  also  a  great  ad- 
vantage." "The  doctor  told  me  that  the 
trouble  was  hardening  of  the  arteries.  I 
would  not  be  without  it  for  all  the  money 
in  the  world."  "I  cannot  recommend  it 
too  highly ."  "I  have  been  using  mine  now 
for  a  week  for  Sciatica  and  I  am  highly 
pleased  with  results."  "I  think  it  is  one 
of  the  best  little  machines  that  was  ever 
invented."  "I  have  used  it  with  excellent 
results  for  the  restoration  of  hair  and  stiff 
and  sore  rheumatic  finger  joints."  "Am 
well  pleased  with  the  Generator,  and  tha 
kind  treatment  received  from  vour  Com- 
pany." "My  Generator  has  stopped  my 
neuritis."  "Every  house  should  have  a 
Renulife  Violet  Ray  High  Frequency 
Generator  for  the  treatment  of  Neuralgia;  , 
Neuritis;  Sore  Throat;  Kernels  in  Neck; 
Cramps:  Headache:  Stiff  Neck  Mus- 
cular Soreness  ;  Rheumatism  ;  Paralysis 
^in  short,  pain  of  all  kinds." — M.  D. 

"I  have  been  much  relieved  by  the  use  of 
your  Violet  Ray  Generator." 
"It  is  fine  for  insomnia." 
"I  find  it  such  a  help  in  nervousness." 
"I  would  not  part  with  it  for  five  times  the 
price.  It  is  sure  a  little  wonder." 

"I  am  more  than  pleased  with  the 
Generator,  the  whole  family  are  using  it." 

THIS  TYPE  of  Violet  Ray  instru- 
ment makes  possible  a  light.convenient 
handle  and  permits  large  i  efficient 
units  to  be  used  contained  in  hand- 
some case. 

OUR  NEW  BOOK 

JUST  OUT.  This  latest  edition 
explains  in  detail,  with  many  illus- 
trations, the  uses  and  benefits  of 
Violet  Ray.  You  should  have 
one.    Free  for  the  asking. 

SEND  FOR  BOOK  ! 


COUPON  FOR  BOOK 
and  Special  Information 


S RENULIFE  ELECTRIC  CO., 
1201  Marquette  Bids..  Detroit,  Mich. 
Please  send  without  obligation,  your  book  ''Health," 
explaining  Violet  Ray  treatments  with  Renulife  Gener- 
ators, also  give  full  particulars  as  to  its  application  for 
■ag  allssents  cheated  below. 

g  TREATS  SUCCESSFULLY 

5   ..Abscesses  ..Facial  Neuralgia  ..Obesity 


scessea 
..Anemia 
..Asthma 
..Arterosclerosls 
..Baldness 
•  .Blackheads 
..Brain  Fag 
..Bronchitis 
..Bunions 
..Bruises 
..Catarrh 
..Colds 
..Chilblains 
..Dandruff 
..Deafness  and 

Ear  1  >iseases 
..Eczema 
..Enlarged  Pros- 
tate 

Name  

Address  


.Facial  Neuralgia 
..Falling  Hair 
..Female  Com- 
plaints 
..Goitre 
..Gout 

. .  Haemorrhoids 

..Hay  Fever 

..Infantile  Para- 
lysis 

..Insomnia 

..Lameness 

..Locomotor 
Ataxia 

,  .Lumbago 

..Nervous  Affec- 
tions 

..Neuralgia 

..Neuritis 


..Obesity 
..Pain  in  Abdomen 

and  Chest 
..Paralysis 
..Piles 
..Pimples 
..Pyorrhea 
..Rheumatism 
..Scars 
..Sciatica 
..Skin  Diseases 
..Sore  Throat  and] 
Throat  Diseases 
..Sprains 
..Toothache 
..Weak  Eyes 
..Wrinkles 
..Warts  and 
Moles 


THOUSANDS  OF  VOLTS 

No  Shock — No  Harm — Simply  Great  Benefits 

Current  from  your  light  socket  is  transformed 
into  the  most  powerful,  effective  purifying 
Health  and  Beauty  giving  agency;  yet|  as  pain- 
less and  pleasant  as  a  ray  of  sunshine.  Made 
safe  for  use  in  any  home,  on  infant  or  weakest 
invalid.  Attacks  the  deep  seated  source  of 
diseases,  at  the  same  time  relieving  the  aches 
and  pains  which  may  be  the  annoying  symp- 
toms. Learn  how  this  modern  form  of  elec- 
tricity— The  Violet  Ray — so  acceptable  to  the 
human  body  actually  saturates  the  whole  system 
with  invigorating  life-laden  forces,  bringing  back 
normal  conditions.  You  may  treat  the  local  area 
but  results  are  not  confined  to  that  part  alone — 
the  blood,  nerves,  tissues  are  revitalized,  toned 
and  restored. 

Send  for  the  Booklet — full  of  information — that 
tells  the  story  so  you  can  understand  it. 

Natures  Own  Aid 

What  is  the  strange  relation  between  electricity  and 
life?  Some  declare  electricity  is  life.  We  do  not  know. 
But  life  cells  do  welcome  and  respond  marvelously  to 
electricity  in  the  form  of  Violet  Rays.  It  works  with 
nature  to  restore  where  many  other  methods  fail.  It 
treats  fundamentally  and  therefore  is  specified  by 
physicians  for  a  wide  range  of  ailments — for  rheuma- 
tism, neuritis,  nerve  and  blood  disorders — etc.,  etc. — 
both  chronic  and  acute.  See  the  list  on  coupon  and 
ask  for  full  particulars.  Blood  is  brought  to  area 
treated — enriched  and  purified — assimulation  and 
digestion  improved — functions  restored  to  normal. 
Combines  the  benefits  of  electricity,  vibration,  ex- 
ercise, stimulation,  and  oxidation.  Get  the  informa- 
tion as  to  what  you  may  expect  from  the  Violet  Ray. 
Its  astonishing  low  price  places  it  within  the  reach  of 
ail.  The  Trial  Plan  proves  its  value,  in  actual  use. 
Receive  full  information  by  return  mail. 

Renulife  Electric  Co.,  Inc. 

1201  Marquette  Building,  Detroit,  Mich. 

Chicago  Office,  Room  410,  123  West  Madison 
CANADIAN  RENULIFE  ELECTRIC  CO.,  LTD. 

1201  Netting  Building,  Windsor,  Ont. 

Toronto  Office,  614  C.  P.  R.  Building 
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ELECTRICITY 

as  experts  know  it 


"  Vow  spare 
time  is  yow 
capital  . 


Sometime  ago  we  announced  that  the  CROFT  LIBRARY 
OF  PRACTICAL  ELECTRICITY  would  be  advanced  in 
price  from  $16  to  $20  on  the  29th  of  November  last.  Then 
the  New  York  printers'  strike  came,  and  the  magazines  in 
which  we  advertise  stopped  publication.  We 
were  likewise  unable  to  get  out  our  circular 
matter. 


F 
E 
B 

R  $16 
U  $20 


now- 
later 


In  justice  to  all,  the  old  price  will  remain  in  effect  until  February  28th, 
After  that  date  the  price  of  the  Croft  Library  will  never  again  b 
less  than  $20. 


1920. 


R Positively  the  last  chance 
This  is  your  opportunity  to  procure  a  comp 
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your  opportunity  to  procure  a  complete  electrical  education 
at  the  low  price  of  $16,  payable  $2  per  month.  This  is  your  chance 
to  know  electricity  as  experts  know  it. 

The  only  library  of  its  kind— 

There  never  has  been  a  set  of  books  or  a  course  on  electricity  that  adhered 
so  closely  to  actual  electrical  practice.  The  author,  Terrell  Croft,  pro- 
cured his  knowledge  with  his  sleeves  rolled  up.  He  was  trouble  shooter, 
draftsman,  wireman,  central  station  operator — then  electrical  engineer  for 
the  Westinghouse  Company.  He  is  a  practical  man  and  knows  the  exact 
wants  of  his  fellow  workers.  He  tells  of  the  short  cuts  to  bigger  pay, 
of  the  why  and  how  of  everything  in  electrical  practice 
of  today. 


NOT  ONE 
CENT  DOWN 
payable  $2 
per  month 
MERELY  RETURN 
COUPON  BELOW 
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8  Volumes 
Flexibly  bound 
Pocket  Size 
3000  pages 

2100 
illustrations 
Everything 
you  must  know 
about 
electricity  at 
the  finger's  end 


McGRAW-HILL    BOOK  COMPANY, 
Inc.,  239  W.  39th  St.,  New  York,  N.  Y. 

Gentlemen: — In  an  attempt  to  ex- 
press myself  about  CROFT'S  NEW 
LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY, I  have  never  seen,  and  do 
not  believe  there  was  ever  printed  in 
the  English  language,  a  more  compre- 
hensive set  of  books.  It  is  a  library 
that  is  just  as  valuable  to  the  novice 
as  to  the  expert,  because  it  is  all  prac- 
tice. 

Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation, 
Hazelton,  Pa. 

McGraw-Hill  Book  Co.,  Inc. 

New  York 
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McGraw-Hill  Book  Co.,  Inc. 

239  W.  39th  St.,  New  York. 

Gentlemen  : — Please  send  me  the  Library  of  Practical  Electricity 
(shipping  charges  prepaid),  for  10  days'  free  examination.  If  sat- 
isfactory I  will  "send '$2  in  ten  iiays  and  $2  per  month  -until  $16  has 
been  paid.  If  not  wanted,  I  will  write  you  for  return  shipping 
instructions.  ■■■     •'-       ....it  '  '  '■  ■ 


Name  U ,«       •  n'<  -    •  • 

.'Home   Address   u  •  •  •  •»-  • «... .  .  .  .  . . ...  ■ .  4 — •  •  

City  and  State. . ........  .  ..  ...  .............   .........i. 

Where  Employed.  !  . v. ................... . . .'.  

Occupation   (Ex.  2-20) 
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HE  normal  human  being  has  five  senses : 
Sight,  touch,  hearing,  scent,  taste.  With 
these  five  senses  we  perceive  what  is  going 
on  about  us,  in  a  very  incomplete  manner. 
Altho  we  pride  ourselves  as  the  most  ac- 
complisht  animal  in  all  respects,  this  is  far 
from  the  truth.  The  fact  is  that  the  only  thing  we  can 
pride  ourselves  with  is  our  reasoning  power — and  even 
here  the  ants  and  bees  outdistance  us  considerably. 

As  to  our  five  senses  they  are  neither  well  developed 
nor  remarkable.  A  good  dog  sees  better,  hears  better 
and  smells  infinitely  better.  His  taste,  too,  is  better  or 
rather  sharper.  Only  his  touch  is  not  as  perfect  as  the 
human's.  But  he  makes  up  for  this  by  a  sense,  not  at 
all  possest  by  man.  We  refer  to  the  sense  of  "location". 
Take  a  dog — the  experiment  has  been  made  innumerable 
times — and  put  him  in  a  trunk;  then  ship  him  by  auto 
or  by  train  a  dozen  miles  or  more.  Release  him  and  the 
dog  will  find  his  way  home,  nine  times  out  of  ten.  He 
could  not  scent  his  way  home,  but  a  mysterious  sense, 
the  sense  of  location  will  bring  him  back.  Cats  are 
notorious  for  the  same  sense,  hence  the  saying  "and 
the  cat  came  back." 

In  ants  too,  this  sense  is  highly  developed.  So  is  the 
wasp's.  The  famous  French  entomologist  Fabre 
painted  the  abdomen  of  a  dozen  wasps  with  white  paint. 
Each  insect  was  then  thrust  into  a  small  paper  tube. 
All  the  cylinders  were  then  placed  into  a  tightly  closed 
box  which  was  transported  two  miles  from  the  wasps' 
nest. 

After  liberating  the  insects  they  made  off  in  various 
directions,  but  five  hours  afterwards  ALL  of  them  had 
returned  to  the  nest.  This  experiment  proves  con- 
clusively that  the  wasps  could  not  have  returned  either 
by  a  sense  of  smell  or  sight.    Hence  they  must  have 


another  sense :  the  sense  of  "location",  or  the  sense  of 
"orientation"  as  it  is  sometimes  called. 

We  can  only  speculate  upon  the  physics  of  this  mys- 
terious sense,  nothing  positive  is  known  about  it  so  far. 

The  wasp,  or  for  that  matter  the  dog  may  either  be 
influenced  by  the  slightest  barometric  difference  of 
pressure,  or  by  the  condition  of  the  air,  such  as  humid- 
ity, etc.  If  they  are  hyper-sensitive  to  such  changes, 
they  would  naturally  try  to  regain  the  spot  where  the 
conditions  are  such  as  those  to  which  they  have  been 
accustomed  all  their  lives. 

And  while  Einstein  ignores  the  existence  of  the 
ether — and  many  modern  physicists  do,  because  of  no 
experimental  proof  of  the  hypothetical  fluid,  the  biologist 
seems  to  think  that  this  sense  of  location  can  only  be 
due  to  some — to  us  unknown —  mysterious  wave  motion 
in  the  ether.  Indeed  this  theory  gains  much  plausibility 
when  we  see  continuously  reports  of  homer  pigeons,  who 
so  it  is  maintained,  are  influenced  by  radio  waves. 
A  recent  press  report  from  England  stated  that  homer 
pigeons  never  find  their  way  back  to  a  ship  or  land 
station  that  continuously  sends  out  radio  messages.  But 
if  no  messages  are  sent,  the  pigeon  will  return  in  due 
time.    We  may  add  that  this  report  needs  verification. 

Space  does  not  permit  a  lengthy  list  of  other  strange 
senses  of  the  lower  animals,  but  many  do  exist.  We 
desire  to  mention,  however,  a  mysterious  sense  of  the 
bat.  A  Frenchman  totally  blinded  a  bat.  He  then  let 
it  fly  about  in  a  room  criss-crost  with  fine  wires  and 
strings.  But  the  bat  never  once  touched  one  of  them, 
altho  flying  rapidly  all  the  while.  No  satisfactory 
explanation  has  ever  been  given  for  this  phenomenon. 

It  would  be  a  wonderful  help  to  humanity  if  some 
rich  man  would  endow  a  laboratory  for  the  investigation 
of  the  lower  animals'  extra  senses. 

H.  GERNSBACK. 
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The  Master  Key  is  too  modest  a  title  for  such  a  stupendous  revelation 


One  reader  says,  "The  Master  Key  is  too  modest 
a  title  for  such  a  stupendous  revelation."  Another 
says,  "It  is  the  most  wonderful  teaching  ever  con- 
ceived."  Another  says — 

"I  am  able  to  extract  from  this  system  all  that  can 
be  made  known  by  the  finite  mind  relative  to  origin, 
revolution,  destiny  and  the  much-mooted  riddle 
of  the  Universe." 

"You  have  led  a  hungry  world  to  the  threshold 
and  placed  in  their  hands  a  key  with  which  the 
understanding  ones  may  unlock  the  door  and  enter 
the  secret  place  of  the  most  high  and  enjoy  the 
abundance  of  all  good  to  be  found  therein." 

"The  Master  Key  is  the  answer  to  the  demand, 
'Knock  and  it  shall  be  opened.'  All  the  world 
seeks  this  wonderful  key." 

"I  have  found  the  Master  Key  and  with  it  I  am 
each  day  unlocking  the  storehouses  of  wealth  and 
wisdom  concerning  which  I  was  heretofore  in  utter 
ignorance." 

The  lash  of  circumstances  and  the  logic  of  events, 
are  more  than  ever,  impelling  men  to  think.  A 
philosophy  of  life  having  as  its  basis  blind  optimism, 
a  religion  that  won't  work  seven  days  in  a  week 
or  a  proposition  that  is  not  practical,  appeals  to  the 
intelligent,  not  at  all.  It  is  results  that  we  want, 
and  the  acid  test  is — will  it  work?  The  Master  Key 
qualifies !  Intelligence  rules.  Thought,  intelligently 
directed,  automatically  causes  its  object  to  manifest 
on  a  material  plane.  CHARLES  A.  HEARD. 

The  apparent  impossibilities  are  the  very  things 
that  help  us  to  realize  the  possible.  We  must  go 
over  the  unbeaten  "trail  of  thought  across  the 
mountain  of  ignorance,"  wade  through  the  "swamp 
of  superstition"  and  cross  the  canyons  of  "rites 
and  ceremonies"  if  we  ever  expect  to  come  into  the 
"promised  land  of  revelation." 

JOHN   A.  BOSTIC. 

You  have  synthesized  the  wisdom  of  the  East 
and  the  West  and  given  it  in  a  manner  so  logical 
and  penetrating,  that  by  its  aid  one  is  able  to  dis- 
tinguish wisdom  from  sophistry,  truth  from  de- 
lusion, spiritual  expression  from  psychic  vagaries, 
and  the  sublime  operations  of  spiritual  insight  and 
intuition  from  deceptive  visions  and  false  revela- 
tions. You  have  successfully  taken  the  mystery  out 
of  mysticism  and  placed  all  propositions  in  the  clear 
light,  so  that  "He  who  runs  may  read."  I  con- 
sider you  a  true  benefactor  to  the  world. 

G.  H.  GIBBONS. 

Mr.  Edgar  Lucian  Larkin,  the  world-renowned 
scientist  and  director  of  the  Mount  Lowe  Observa- 
tory at  Pasadena,  California,  says,  "Its  teaching  is 
precisely  in  line  with  the  wonders  of  the  most  recent 
psychology.  All  persons  having  desks  should  have 
this  book  thereon,  and  it  would  be  a  fitting  pocket 
companion." 

The  Rev.  Charles  H.  B.  Powell  says,  "Our 
Fathers  did  eat  manna  in  the  wilderness,  but  they 
are  dead.  The  Master  Key  gives  us  the  Living 
Bread  of  Wisdom  and  Knowledge." 

The  Master  Key  is  free. 

It  will  be  sent  without  cost  or  obligation. 


CHARLES  F.  HAANEL 
203  Howard  Building,        St  Louis,  Mo 

The  Master  Key  is  for  you. 
You  will  enjoy  it. 
You  will  welcome  it 
You  will  profit  by  it. 

It  will  bring  you  all  that  is  best  and  most  beauti- 
ful in  life,  because  it  is  attuned  to  higher  things. 


The  Master-Key  System  is  the  solvent  for  the  world's  social,  economic,  indus- 
trial, and  political  ills.  In  order  to  stabilize  civilization  it  becomes  necessary  to 
establish  a  system  of  education  that  will  constructively  and  systematically  develop 
the  mental  faculties  and  moral  forces  of  man.  It  is  a  pressing  need  in  order  to 
save  humanity  from  utter  destruction. 

The  Master-Key  System  is  taught  in  no  school,  in  no  college,  in  no  university, 
or  in  no  text-book.  There  is  one  way  only  to  get  it — just  one — an  easy  and 
simple  way — yet  many  neglect  it.  They  would  not  be  so  careless  if  they  realized 
the  joy,  the  inspiration,  the  courage,  the  independence  which  is  coming  into  the 
lives  of  those  who  are  more  thoughtful. 

Creative  power  is  the  ability  to  bring  into  manifestation  things  which  did  not 
heretofore  exist  in  the  objective  world.  It  is  therefore  the  greatest  power  there  is, 
because  it  means  an  actual  contribution  to  the  wealth  of  the  world.  If  you  develop 
this  kind  of  power,  you  can  hold  a  certified  check  on  the  bank  of  civilization  for 
a  fortune. 

In  contradistinction  to  this  system  of  constructive  thinking,  note  what  a  director 
of  one  of  our  largest  universities  says:  "My  students  can  neither  think  nor 
speak.  They  have  in  general  a  low  degree  of  power  to  seize  the  organizing 
thought  of  chapter  or  book — reckless  thought — aviation  without  steering  appara- 
tus and  little  experience  in  starting  a  train  of  thought  and  conducting  it  on  a 
straight  track  to  some  terminus;  paralyzing  embarrassment  on  being  left  alone 
with  a  problem;  lack  of  resourcefulness  for  new  uses  of  old  knowledge;  no 
resourceful  command  of  mental  business  method." 


0 


A  simple  knowledge  of  the  ability  of  the  individual  to  create  conditions 
for  himself  will  unerringly  and  inevitably  change  this  negative  thought 
to  a  positive,  dominant,  creative  thought,  which  will  open  up  a  won 
derful  vista  of  possibilities,  broaden  the  outlook  on  life,  and  show  how 
effort  to  accomplish  may  be  rewarded  with  certainty.  A  wonderful 
promise,  is  it  not? 


) 


But  do  not  be  deceived.  Reading  books,  magazines,  attending  lectures,  taking 
home  study  courses  will  never  put  you  in  possession  of  the  "Master-Key."  It  is 
only  by  a  conscious  co-operation  with  natural  laws  that  we  are  enabled  to  "enter 
and  partake."  The  Master-Key  System  teaches  the  method  whereby  this  may  be 
accomplished.  In  this  it  is  DISTINCTIVE,  ORIGINAL,  UNUSUAL  and 
AUTHORITATIVE. 

The  Master-Key  System  is  easy  to  understand,  the  results  are  certain,  definite, 
positive  and  permanent.  There  is  accordingly,  no  reason  in  the  world  why  YOU 
should  not  have  it.    NOT  ONE ! 

A  Master  Key  will  be  sent  to  any  address  without  cost  or  obligation  of  any  kind. 


CHARLES  F.  HAANEL 

HOWARD  BUILDING     ST.  LOUIS,  MISSOURI 


T^l*  A      1    _         ■  •   m     contains  a  message  of  such  transcendental  importance 

I  illS    .f\dV6]ftlSCll!CIlt    that  n°  reader  of  Eiectrical  Experimenter,  whether 

man,  woman,  or  child,  should  fail  to  answer  it. 
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I  enclose  herewith  6  cents  in  stamps  or 
coin  for  which  please  send  me  your 
latest  Cyclopedia  Catalog  No.  21  con-  ^ 
tainihg  176  pages,  263  illustrations 
and  diagrams,  including  Treatise 
on  Wireless  Telegraphy,  and 
20  coupons  for  your  160  page 
Free   Wireless'  Course  in 
20  lessons. 


>  FILL  IN  THIS  COUPON  FOR 
f  YOUR  COPY  OF 

Our  New  176  Page  Cyclopedia  No.  21 
IT  IS  WAITING  FOR  YOU 

+     Full  size  fac-simile  of  our  catalog  just  as  it  looks  when  you  get  it 


INCH  THICK 


WEIGHT  ALMOST  1-2  POUND 
263  Illustrations 


A  Few  Interest- 
ing Things  from 
Catalog  No.  21 

Treatise  on  Wireless  Te- 
legraphy by  H.  Gerns- 
back.  Editor  Electrical 
Experimenter  and  Ra- 
dio Amateur  News — 
13  big  pages.  3  illus- 
trations. 

The  Wireless  Law  of 
1912 — all  about  it. 
what  you  can  do  and 
what  you  can't. 

How  to  receive  and  send 
Badio  messages. 

How  far  you  can  send 

messages. 

Table  of  wave  lengths, 
of  principal  U.  S.  & 
foreign  Radio  high  pow- 
er stations. 

How  to  receive  time  sig- 
nals by  Badio. 

How  to  construct  an 
amateur  aerial. 

How  to  use  fine  test 
buzzer. 

How  to  join  the  "Badio 
League  of  America" 
FREE,  including  appli- 
cation blank. 

How  telephone  receivers 
are  wound  and  built, 
tested  and  magnetized, 
3  pages,  2  illustrations. 

Experiments  with  a  pony 
telephone  receiver,  with 
6  illustrations. 

Wireless  Codes :  Morse, 
Continental,  Navy. 

Experiments  with  spark 
coils,  3  pages. 

How  to  photograph  elec- 
trical discharges 
(sparks). 

All  about  storage  bat- 
teries, how  to  test 
them,  recharging,  etc. 

T  e  s  1  a  experiments,  2 
pages. 

How  to  make  Selenium 
Cells  (illustrated). 

F"RFF  ^h  this  won- 
*  nl,Ll  derful  cyclope- 
dia^— 20  coupons  for  our 
160  page  Wireless 
Course  in  20  lessons. 
3  5  0  illustrations,  3  0 
tables.  Catalog  explains 
how  you  can  get  this 
Course  absolutely  free. 


#•1 


EIgcIi-o  Importind  Co. 

231  FULTON  STREET  NEW  YORK 

"EVERYTHING  FOR  THE  EXPERIMENTER" 


IN  this  cyclopedia  you  will  find  116  pages 
all  about  radio.  One  of  the  greatest 
catalogs  of  its  kind  in  print. 
You  will  find  in  it  dozens  of  wireless  in- 
struments of  the  famous  E.  I.  Co.  make. 
Remember  always  that  this  company  was 
the  FIRST  to  make  and  sell  wireless  instru- 
ments, the  first  wireless  outfit  having  been 
placed  upon  the  market  .by  .them;  in  1904. 
The  E.  I.  Co.  knows  how,  because  it  has  the 
experience.  Others  imitate  but  cannot  equal 


E.  I.  Co.  for  quality  and  workmanship. 

Other  things  you  will  find  listed  in  this 
catalog:  Electrolytic  Interrupters,  Bull- 
dog Spark  Coils,  Chemical  Outfits,  Omni- 
graphs,  Code  Practice  Sets,  Telegraph  In- 
struments, Primary  Batteries,  Storage  Bat- 
teries, Solenoids,  Hydrometers,  Volt  and 
Ammeters,  Batterymeters,  Electrolytic  Rec- 
tifiers, Rheostats,  Tesla-  Coils,  Nickel  Plat- 
ing Outfits,  Lighting  Plants,  Dynamos  and 
Motors,  Microphones,  Detectiphones,  Loud  I 


THE 
LIUEST 
CATALOG 
IN  AMERICA" 

Talkers,  High  Frequency  Apparatus  and 
supplies,  Heating  Pads,  Electro-magnets, 
X-ray  tubes,  Telephones,  Magnetos,  Low 
Tension  Transformers,  Books,  etc.,  etc* . 
JN  A  WORD  THE  MOST  COMPLETE 
CATALOG  IN  PRINT 

ELECTRO  IMPORTING  ~CO. 

23 1  FULTON  STREET  NEW  YORK.  N.  V. 

"Everything  for  the  Experimenter" 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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PELMANISM  is  the  biggest  thing  that 
has  come  to  the  United  States  in  many 
a  year.  With  a  record  of  400,000  suc- 
cesses in  England,  this  famous  course  in  mind 
training  has  been  Americanized,  and  is 
now  operated  by  Americans  in  America  for 
American  men  and  women.  Pelmanism  is 
neither  an  experiment  nor  a  theory.  For 
twenty  years  it  has  been  teaching  people  how 
to  think;  how  to  use  fully  the  powers  of  which 
they  are  conscious ;  how  to  discover  and  to 
train  the  powers  of  which  they  have  been 
unconscious.  Pelmanism  is  merely  the  science 
of  thinking;  the  science  of  putting  right 
thought  into  successful  action  ;  the  science  of 
that  mental  team  play  that  is  the  one  true- 
source  of  efficiency,  the  one  master  key  that 
opens  all  doors  to  advancement. 

I  heard  first  of  Pelmanism  during  a  re- 
cent visit  in  London.  Its  matter  filled  pages 
in  every  paper  and  magazine  and  wherever 
one  went  there  was  talk  of  Pelmanism.  "Are 
you  a  Pelmanist?"  was  a  common  question. 

It  was  T.  P.  O'Connor  who  satisfied  my 
curiosity  and  gave  me  facts.  By  1918  there 
were  400,000  Pelmanists,  figuring  in  •  every 
walk  and  condition  of  life.  Lords  and  ladies 
of  high  degree,  clerks  and  cooks,  members  of 
Parliament,  laborers,  clergymen  and  actors, 
farmers,  lawyers,  doctors,  coal  miners,  sol- 
diers and  sailors,  even  generals  and  admirals, 
were  all  Pelmanizing  and  heads  of  great 
business  houses  were  actually  enrolling  their 
entire  staffs  in  the  interest  of  larger  efficiency. 


Not  a  Mere  Memory  System 

THE  famous  General  Sir  F.  Maurice, 
describing  it  as  a  "system  of  mind  drill 
based  on  scientific  principles,"  urged  its 
adoption  by  the  army.  General  Sir  Robert 
Baden-Powell  and  Admiral  Lord  Beresford 
indorsed  it.  In  France,  Flanders  and  Italy 
over  100,000  soldiers  of  the  empire  were 
taking  Pelmanism  in  order  to  fit  themselves 
for  return  to  civil  life,  and  many  members  of 
the  American  Expeditionary  Force  were  fol- 
lowing this  example. 

Well-known  writers  like  Jerome  K.  Jerome, 
Sir  Arthur  Quiller-Couch,  Max  Pemberton, 
the  Baroness  Orczy  and  E.  F.  Benson  were 
writing  columns  in  interpretation  of  Pelman- 
ism. Great  editors  like  Sir  William  Robert- 
son Nicoll  and  educators  such  as  Sir  James 
Yoxall  were  going  so  far  as  to  suggest  its 
inclusion  in  the  British  educational  system. 

As  a  matter  of  fact,  the  thing  had  all  the 
force  and  sweep  of  a  religion.  It  went  deep 
into  life,  far  down  beneath  all  surface  emo- 
tions, and  bedded  its  roots  in  the  very  centers 
of  individual  being.  A  growing  enthusiasm 
led  me  to  study  the  plan  in  detail,  and  it  is 
out  of  the  deepest  conviction  that  I  make 
these  flat  statements  : 

Pelmanism  can,  and  does,  develop  and 
strengthen  such  qualities  as  will-power,  con- 
centration, ambition,  self-reliance,  judgment 
and  memory. 

Pelmanism  can  and  does,  substitute  "I 
will"  for  "I  wish"  by  curing  mind-wandering 
and  wool-gathering. 

It  is,  and  I  say  it  advisedly,  an  important 
and  necessary  addition  to  American  educa- 
tion, for  it  takes  fundamental  truths  out  of 
the  back  water  and  brings  them  back  into  real 
life  and  every-day  use. 

Pelmanism  to-day  is  the  one  known  course 
in  applied  psychology,  the  one  course  that 
builds  mind  as  a  physical  instructor  builds 
muscle.  There  is  nothing  really  new  in  it. 
All  of  its  truths  are  as  old  as  the  -hills.  But 
it  reduces  these  truths  to  practical  use.  It 
puts  them  into  harness  for  the  doing  of  the 
day's  work. 

It  teaches  how  to  develop  personality,  how 
to  build  character,  how  to  strengthen  indi- 
viduality. Instead  of  training  memory  alone, 
or  will-power  alone,  or  reasoning  power  alone, 
it  recognizes 'the  absolute  interdependency  of 
these  powers  and  trains  them  together. 

It  is  not,  however,  an  educational  machine 
for  grinding  out  standardized  brains,  for  it 
realizes  that  there  are  wide  differences  in  the 
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minds  and  problems  of  men.  It  develops 
individual  mentality  to  its  highest  power. 

There  is  nothing  arduous  about  the  course, 
and  it  offers  no  great  difficulties,  but  it  does 
require  application.  Pelmanism  has  got  to  be 
worked  at. 

There  is  no  "magic"  or  "mystery"  about  it. 
It  is  not  "learned  in  an  evening."  Brains 
are  not  evolved  by  miracles.  Just  as  the  arms 
stay  weak,  or  grow  flabby,  when  not  used,  so 
does  an  unexercised  mind  stay  weak  or  grow 
flabby. 

You  can  take  a  pill  for  a  sluggish  liver  but 
all  the  patent  medicines  in  the  world  can't 
help  a  sluggish  mind.  Pelmanism  is  not  a 
"pill"  system.  It  proceeds  upon  the  scientific 
theory  that  there  is  no  law  in  nature  that 
condemns  the  human  mind  to  permanent 
limitations.  It  develops  the  mental  faculties 
by  regular  exercise,  just  as  the  athlete  de- 
velops his  muscles.  It  gives  the  mind  a  gym- 
nasium to  work  in ;  it  prescribes  the  work 
scientifically  and  skilled  educators  superintend 
the  work.  Hhe  "Little  Gray  Books"  are  intel- 
lectual dumbbells. 


The  Science  of  "Get  There" 

IT  is  the  science  of  Get  There — getting 
there  quickly,  surely,  finely  !  Not  for  men 
alone,  but  for  women  as  well.  Women  in 
commercial  pursuits  have  the  same  problems 
to  overcome  as  men.  Women  in  the  home 
are  operating  a  business,  a  highly  specialized, 
complex  business,  requiring  every  ounce  of 
judgment,  energy,  self-reliance  and  quick  de- 
cision that  it  is  possible  to  develop. 

I  say  deliberately,  and  with  the  deepest 
conviction,  that  Pelmanism  will  do  what  it 
promises  to  do.  Followed  honestly,  it  will 
give  greater  power  of  self-realization  and  self- 
expression  in  word,  thought  and  action.  It 
will  stop  wool-gathering  and  mind-wandering. 
It  will  develop  mind,  character,  personality, 
giving  ambition,  energy,  concentration  and 
self-reliance. 

There  are  too  many  men  who  are  "old  at 
forty"  ;  too  many  people  who  complain  about 
their  "luck"  when  they  fail;  too  many  people 
without  ambition  or  who  have  "lost  their 
nerve"  ;  too  many  "job  cowards"  living  under 
the  daily  fear  of  being  "fired." 

Original  thinking  is  almost  a  lost  art.  We 
look  at  games  instead  of  playing  them.  The 
less  the  mental  demand  the  more  popular  the 
play.  There  is  music  in  restaurants  because 
it  is  too  much  trouble  to  talk  intelligently. 
Life  is  cut  to  pieces  by  deep  ruts,  with  the 
people  in  them  never  looking  over  the  sides. 
Greater  driving  force  and  higher  powers  of 
concentration  will  add  to  the  nation's  assets. 


There  is  nothing  more  true  than  that  suc- 
cess and  failure  are  next-door  neighbors. 
The  success  of  today  may  be  the  failure  of 
tomorrow,  and  the  inefficient  can  rise  to  effi- 
ciency when  he  zvills  it.  No  one  can  mark 
time  in  modern  life,  much  less  stand  still.  We 
go  forward  or  drop  back. 

Increased  Incomes 

TALK  of  quick  and  large  salary  raises  sug- 
gests quackery,  but  I  saw  bundles  of  letters 
telling  how  Pelmanism  had  increased  earning 
capacities  from  20  to  200  per  cent.  With  my  own 
ears  I  heard  the  testimony  of  employers  to  this 
effect.  Why  not?  Increased  efficiency  is  worth 
more  money.  Aroused  ambition,  heightened  ener- 
gies refuse  to  let  a  man  rest  content  with  "well 
enough."  Business  demands  ever-increasing  effi- 
ciency and  employers  are  quick  to  recognize  it 
and   reward  it. 

But  Pelmanism  is  bigger  than  that.  There's 
more  to  it  than  the  making  of  money.  It  makes 
for  a  richer  and  more  wholesome  and  more  inter- 
esting life. 

Too  many  people  are  mentally  lopsided,  know- 
ing just  the  one  thing  or  taking  interest  in  only 
one  thing.  Of  all  living  creatures  they  are  the 
most  deadly.  I  have  seen  eminent  scholars  who 
were  the  dullest  of  talkers;  successful  business 
men  who  knew  nothing  of  literature,  art  or 
music;  people  of  achievement  sitting  tongue-tied 
in  a  crowd  while  some  fool  held  the  floor;  masters 
of  industry  ignorant  of  every  social  value;  workers 
whose  lives  were  drab  because  they  did  not  know 
how  to  put  color  in  them,  and  I  have  heard  men 
and  women  of  real  intelligence  forced  to  rely 
on  anecdotes  to  keep  up  a  conversation. 

The  emphasis  of  Pelmanism  is  on  a  complete 
personality.  It  does  away  with  lopsided  develop- 
ments. It  points  the  way  to  cultural  values  as 
well  as  to  material  success.  It  opens  the  win- 
dows of  the  mind  to  the  voices  of  the  world; 
it  puts  the  stored  wealth  of  memory  at  the  service 
of  the  tongue;  it  burns  away  stupid  diffidences 
by  developing  self-realization  and  self-expression; 
it  makes  unnecessary  the  stereotyped  in  speech 
and  thought  and  action. 

George  Creel 


Note:— As  Mr.  Creel  has  pointed  out,  Pel- 
manism is  neither  an  experiment  nor  a  theory. 
It  has  stood  the  test  of  twenty  years.  Its  stu- 
dents are  in  every  country  in  the  world.  Its 
benefits  are  attested  by  hundreds  of  thousands 
of  men  and  women  in  all  walks  and  conditions 
of  life. 

Pelmanism  is  taught  entirely  by  correspondence. 
There  ^  are  twelve  lessons — twelve  "Little  Gray 
Books."  The  course  can  be  completed  in  three 
to  twelve  months,  depending  entirely  upon  the 
amount  of  time  devoted  to  study.  Half  an  hour 
daily  will  enable  the  student  to  finish  in  three 
months. 

An  ordinary  school  education  is  necessary,  but 
of  prime  importance  are  sincerity  of  purpose 
and  willingness  to  work. 

How  to  Become  a  Pelmanist 

"1\/fIND  AND  MEMORY"  is  the  name  of 
I VI  the  booklet  which  describes  Pelmanism 
down  to  the  last  detail.  It  is  fascinat- 
ing in  itself  with  its  wealth  of  original  thought 
and  incisive  observation.  It  has  benefits  of  its 
own  that  wiU  make  the  reader  keep  it.  Every 
reader  of  this  page  should  send  for  "Mind  and 
Memory" — Now.  It  is  free.  Use  the  coupon 
or  a  postcard  and  send  for  it  now — TO-DAY. 

Pelman  Institute  of  America 
Suite  380.  505  Fifth  Avenue,  New  York,  N.  "5f. 

j   —  ———————— 

I  Pelman  Institute  of  America, 

Suite  380.  505  Fifth  Avenue, 
j  New  York,  N.  Y. 

Please  send  me,  without  obligation,  your  free 

booklet,  "Mind  and  Memory." 


Name 


Address 


All  correspondence  strictly  confidential. 

E.  E.  Feb. 
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How  to  take 
care  of  Dyna- 
mos and  Mo- 
tors. 


All  about  the 
newest  Wire- 
less Appara- 
tus. 


How  to  wire 
Theatres 
and  'Movie 
Houses'. 


All  about  the 
newest  Elec- 
trical Appli- 
ances. 


All  about  the 
National 
Electrical 
Code. 


How  to  Un- 
derstand 
Underwriters 
Require- 
ments. 


How  to  run 
Alternators 
in  parallel. 


How  to  build 
small  Motors 
and  Genera- 
tors. 


A  Thousand  Things 

Every  day  in  your  work  you  get  up  against  new  problems — sometimes  it's  only  some  old 
"sticker"  coming  in  a  new  way.  Just  the  same  though  it  takes  a  lot  of  time  to  figure  them 
out.  Don't  do  it.  Here's  everything  worked  out  for  you.  Every  problem,  big  or  little,  that  you 
will  meet  in  a  day's  work.  Hundreds  of  new  ideas  and  better  ways  of  doing  things.  Hundreds 
of  ways  the  other  fellows  are  making  money.  Hundreds  of  ways  you  can  make  more  money  out 
of  the  same  work  you  are  doing  now. 

Here  Is  What  You  Learn 

Here  are  a  100  different  subjects  selected  at  random  from  the 
eight  big  volumns.  This  is  just  a  small  part  of  the  total  number 
of  things  explained.    Several  thousand  propositions  are  treated. 

VOLUME  I.  Elements  of  Electricity:  Magnetism — Static  Electricity — Current  Electricity — Battery  Circuits — Electro- 
magnets— Principles  of  Dynamos  and  Motors — Induction  Coils — Telephone  Principles.  Principles  of  D.  C.  Dynamos: 
Field  Magnets — Armatures — Voltage  Regulation.  Principles  of  D.  C.  Motors:  Comparison  with  Generator — Operation 
— Design.     Storage   Batteries:   Maintenance — Commercial  Applications. 

VOLUME  II.    Alternating  Current  Machinery:  Instruments — Armature  Windings — Regulation — Output — Tests — Commercial 

Types — A.  C.  to  D.  C.  Current — Converters— Switchboards — Synchronizers. 

VOLUME  III.  D.  C.  Dynamo  Design:  Efficiency — General  Principles.  Armature  Winding:  Calculations.  Design  of 
Small  Motors:  D.  C.  Design — A.  C.  Design — Induction  Motor  Design.  Transformers:  Operation — Efficiency  Construction 
VOLUME  IV.  Electrical  Measurements  and  Meter  Reading:  Instruments — Methods — Voltage — Current — Testing — Watt- 
Hour  Meters.  Electromagnets  and  Induction  Coils:  Design — Types.  Industrial  Controllers:  Troubles — Automatic — Hand. 
Electric  Elevators:    Motor  Design — Control — Transmission.     Railway  Signaling:  Types. 

VOLUME  V.  Interior  Electric  Wiring:  Exposed — Knob  and  Tube  Work — Wood  Molding — MetaF  Molding — Conduit — 
Cable — Estimating — Fixture  and  Fixture  Wiring — Theatres — Moving  Picture  Machines — Materials.  Underwriters  Require- 
ments :  National  Electric 
Code  — ■  Outside  Wiring : 
High-T  e  n  s  1  o  n  Lines — 
Ground  Circuits  —  Con- 
trolling and  Protecting 
Devices. 


VOLUME  VI.  Electric 
Lighting:  Planning  Sys- 
tems —  Cost  —  Estimating 
Interior  Lighting:  Offices 
Stores  —  Windows  —  Fac- 
tories —  Residences.  Ex- 
terior Lighting:  Railway 
Car  Lighting:  Material — 
Maintenance.  AppliedElec- 
trochemistry :  Electric 
Furnaces — Metal  Refining. 

VOLUME  VII.  Power  Sta- 
tions:  Cost — Equipment — 
Location.  Switchboards: 
Wiring  Diagrams  —  Con- 
nections. Management  of 
Dynamos  and  Motors: 
Connection  Diagrams — Op- 
eration— Trouble.  Electric 
Welding. 

VOLUME  vm.  Electric 
Transmission  Lines:  Line  Cal- 
culations —  Voltage  Regula- 
tions —  Conductors  —  Con- 
struction— Insulation.  Distri- 
bution Systems:  Design  of 
Circuits — Laying  Out  Systems 
— City  and  Country  Distribu- 
tion. Electrlo  Railways:  Mo- 
tors —  Trolleys  —  Car  Wiring 
Systems — Mechanics.  Power 
Plants:  Construction,  etc. 


How  to  do 
Welding  by 
Electricity. 
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How  to  esti- 
mate the  cost 
of  Electric 
Wiring. 


How  to  Re- 
p  a  i  r  and 
charge  Stor- 
age Batteries. 


How  to  de- 
sign and 
make  Induc- 
tion Coils. 


How  to  de- 
termine the 
Proper  size  of 
Wire. 


You  Ought  to  Know 

j  The  old  days  of  hit-or-miss  experience  are  passed.  You  have  got  to  know  if  you  want  to 
keep  in  the  running  now.  A  little  of  your  spare  time  and  these  great  practical  Electrical  Books 
will  put  you  'way  ahead  of  the  rest.  See  our  FREE  TRIAL  offer  and  easy  payment  plan 
below.  Over  50,000  sets  of  these  books  have  been  sold.  Thousands  of  men  all  over  the  U.  S. 
have  made  good  with  them.   Hundreds  are  making  good  every  day.    You  can  make  good  too. 

The  World's  Greatest 
ELECTRICAL  BOOKS 

Eight  great  big  volumes  bound  in  genuine  American  morocco — flexible  handy  style.  3800 
pages.  More  than  3000  blue-prints,  plans,  pictures  and  wiring  diagrams.  The  newest,  most 
complete,  most  practical  electrical  books  ever  published.  Twenty-five  well  known  electrical 
engineers  and  practical  electricians  prepared  these  great  books,  gathering  the  material  from 
hundreds  of  different  sources.    Every  man  in  the  shop  and  on  the  job  should  have  them. 

FREE  Examination 

Send  the  coupon  for  a  set  of  Practical  Applied  Electricity  today.  You  can't  afford  to  be  without  them 
and  you  don't  take  any  risk  at  all.  The  coupon  brings  the  whole  set  of  eight  volumes  (not  a  sample)  by 
express  collect  for  a  whole  week's  free  examination.  Use  the  books  just  as  you  please  and  send  them  back 
to  us  within  seven  days  if  you  feel  you  don't  want  to  keep  them. 

No  Money  Down 
Pay  Only  $2  a  Week 


If  you  do  keep  the  books  to  help  you  in  your  work 
and  help  you  make  more  money  send  us  only  $2.80.  You 
can  pay  the  balance  of  our  _ 
special  reduced  price  of  $24.80 
at  the  rate  of  $2.00  a  month. 
Did  you  ever  hear  of  a  fairer 


How  to  wire 
Residences 
and  Apart- 
ments. 


How  to  in- 
stall Trans- 
formers. 


How  to  de- 
sign and  in- 
stall Switch- 
boards. 


How  to  select 
material  and 
get  the  best. 


All  about 
Railway  Car 
Lighting. 


selling  offer  than  this — besides 
you  save  $15.20  because  our  regular  price  is  $5.00  a  volume.  Send  the  coupon 
now  and  we  will  also  give  you  a  membership  worth  $12.00  in  our  society  FREE. 

American  Technical  Society,    Dept.  E-252  Chicago 


All  about 
Electrical 
Meters  and 
how  they 
work. 


All  about  the 
latest  in  Elec- 
trical Heat- 
ing. 


How  to  make 
a  Motor  fool 
proof. 


FREE  TRIAL  COUPON 


American  Technical  Society, 
Dept.  E-252,  Chicago. 
Please  send  me  the  8  volume  set  of  Practical 
Applied  Electricity,  shipping  charges  collect. 
I  will  send  you  $2.80  in  seven  days  and  $2.00 
each  month  until  $24.80  is  paid  or  return  the 
books  at  your  expense.  If  I  buy  the  books  I 
get  a  membership  in  your  society  free. 

Name  


Address  . 

City  

Reference 


State . 


Please  fill  out  all  of  these  lines. 
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How  to  take 
care  of  Dyna- 
mos and  Mo- 
tors. 


All  about  the 
newest  Wire- 
less Appara- 
tus. 


All  about  the 
National 
Electrical 
Code. 


How  to  Un- 
derstand 
Underwriters 
Require- 
ments. 


How  to  run 
Alternators 
in  parallel. 


How  to  wire 
Theatres 
and  'Movie 
Houses'. 


All  about  the 
newest  Elec- 
trical Appli- 
ances. 


How  to  build 
small  Motors 
and  Genera- 
tors. 


A  Thousand  Things 

j     ■    ..„,„  wnrt  vmi  set  ud  against  new  problems — sometimes  it's  only  some  old 
Every  day  m  your  work   ou  get  UP  though  it  takes  a  lot  of  time  to  figure  them 

„„  lUT*  Here  e^  o'thing  worked  on.  for  you.  Every  problem,  big  or  little,  that  you 
will  rn  Jt  in  a  day's  work.  Hundreds  of  new  ideas  and  better  ways  of  dang  thmgs.  Hundreds 
of  w™  the  other  fellows  are  making  money.  Hundreds  of  ways  you  can  make  more  money  out 
of  the  same  work  you  are  doing  now. 

Here  Is  What  You  Learn 

Here  are  a  100  different  subjects  selected  at  random  from  the 
eight  big  volumns.  This  is  just  a  small  part  of  the  total  number 
of  things  explained.    Several  thousand  propositions  are  treated. 


□f  Electricity-    Maunciist.i— Smi>-  El.  .  trivity— Current     Electricity— Battery     Circuits— Electro- 

maBneia^Prlncipk"-.  i't  DyrlamM  and  M.it  Ts— InducUon  Colls— Te!^p!ic.ne__  Principles.     Principle,    »-    n  «  

Field    Maunets— Armulu 
■HfSiuii.     Storage    Batter  it". 


iVlndlnps — Regulation — Output — Testa — Commercial 


Regulation.     Principles  of  D.  C.  Motors:  Comparison  with  d 
Mjllnteriiim'i*— O'limnTi'lal  Applications. 
YliI.CME  11  "  Alternating  Current  Machinery:  'ti-itnimi'nts  —  Arni;ilure 

TvpeS  £    C   to  D    C    Curr-'iit  — i  niiverUT-.— Sivltclilioi.rds— Sym-hrun 

VOLUHB  III    0.  C.  Dynamo  Design:  Efflclenc]  —General  Principles. 
Small  Motors:  D.  C.  Design— A.  ( 
von  "ME  IV.     Electrical  Me 
H'iur  Meters  Electromagnets 
Electric  Elevators  "* 


Armature    Winding:     Calculations.     Design  of 
Design— [niliK'tnui  Mmor  Ht'siun     Transformers:    Oiii-ration  —  Eilt.-icncy  Construction. 
Isurements  and  Meter  Reading:  Instruments—  Methods— Voltage — Current— Testing— Wat I- 
ind  Induction  Coils:   [ii-ici,— Tvpi-s.    Industrial  Controllers:   Troubles— Automatic— Hand. 
Ign— Control — Transmission,    Raj  I  way  Signaling:  Types. 


Molding— Metal  Molding— Conduit— 
P3 — Materials.  Underwriters  Require- 
ments: National  Blectrlo 
Code  — Outside  Wiring: 
Hlgh-T  e  D  s  1  o  n  Lines- 
Ground  Circuits  —  Con- 
trolling and  ProtectinE 
Devices. 

VOLUME  VI.  Electric 
Lighting:  Planning  Sys- 
tems —  Cost  —  Estimating 
Interior  Lighting:  Offices 

torles  —  Residences.  Ex- 
terior Lighting:  Railway 
Car  Lighting:  Material- 
Maintenance.  AppliedElee- 
trochemistry :  Electric 
Furnaces — Metal  Refining. 
VOLUME  VII.  Power  Sta- 
tions: Cost— Equipment— 
Location.  Switchboards: 
Wiring  Diagrams  —  Con- 
"    ingement  ot 


Dyn, 


■  .„.,..vCtion  Diagrams— Op- 
eration— Trouble.  Electrlo 
Welding. 
VOLUME 


....  Electrlo 

,.„,„,.  Lines:  Lln<>  Cil- 
us  -  Vf.lWS*  Bef11" 
—  Condutfon  -  ri-in" 
„_l... ■'■  OUt"; 
Systems:  Dee  Ign  «" 
•    '  '  :       r,|i  Y 


How  to  do 
Welding  by 
Electricity. 
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How  to  esti- 
mate the  cost 
of  Electric 
Wiring. 


How  to  Re- 
P  a  i  r  and 
charge  Stor- 
age Batteries. 


How  to  de- 
si  g  n  and 
make  Induc- 
tion Coils. 


How  to  de- 
termine the 
Proper  size  of 
Wire. 


You  Ought  to  Know 

The  old  days  of  hit-or-miss  experience  are  passed.  You  have  got  to  knerw  if  you  want  to 
keep  in  the  running  now.  A  little  of  your  spare  time  and  these  great  practical  Electrical  Books 
will  put  you  'way  ahead  of  the  rest.  See  our  FREE  TRIAL  offer  and  easy  payment  plan 
below.  Over  50,000  sets  of  these  books  have  been  sold.  Thousands  of  men  all  over  the  U.  S. 
have  made  good  with  them.    Hundreds  are  making  good  every  day.    You  can  make  good  too. 

The  World's  Greatest 
ELECTRICAL  BOOKS 

Eight  great  big  volumes  bound  in  genuine  American  morocco — flexible  handy  style.  3800 
pages.  More  than  3000  blue-prints,  plans,  pictures  and  wiring  diagrams.  The  newest,  most 
complete,  most  practical  electrical  books  ever  published.  Twenty-five  well  known  electrical 
engineers  and  practical  electricians  prepared  these  great  books,  gathering  the  material  from 
hundreds  of  different  sources.    Every  man  in  the  shop  and  on  the  job  should  have  them. 

FREE  Examination 

Send  the  coupon  for  a  set  of  Practical  Applied  Electricity  today.  You  can't  afford  to  be  without  them 
and  you  don't  take  any  risk  at  all.  The  coupon  brings  the  whole  set  of  eight  volumes  (not  a  sample)  by 
express  collect  for  a  whole  week's  free  examination.  Use  the  books  just  as  you  please  and  send  them  back 
to  us  within  seven  days  if  you  feel  you  don't  want  to  keep  them. 

No  Money  Down 
Pay  Only  $2  a  Week 


If  you  do  keep  the  books  to 
and  help  you  make  more  money 
pay  the  balance  of  our 
special  reduced  price  of  $24.80 
at  the  rate  of  $2.00  a  month. 
Did  you  ever  hear  of  a  fairer 
selling  offer  than  this — besides 
you  save  $15.20  because  our  regular  price  is  $5.00  a  volume.    Send  the  coupon 
now  and  we  will  also  give  you  a  membership  worth  $12.00  in  our  society  FREE. 


help  you  in  your  work 
send  us  only  $2.80.  You 


How  to  wire 
Residences 
and  Apart- 
ments. 


How  to  in- 
stall Trans- 
formers. 


How  to  de- 
sign and  in- 
stall Switch- 
boards. 


How  to  select 
material  and 
get  the  best. 


All  about 
Railway  Car 
Lighting. 


American  Technical  Society,     Dept.  E-252  Chicago 


All  about 
Electrical 
Meters  and 
how  they 
work. 


All  about  the 
latest  in  Elec- 
trical Heat- 
ing. 


How  to  make 
a  Motor  fool 
proof. 


;  FREE  TRIAL  COUPON 

I  American  Technical  Society, 

Dept.  E-2S2,  Chicago. 
I      Please  send  me  the  8  volume  set  of  Practical 

■  Applied  Electricity,  shipping  charges  collect. 

■  I  will  send  you  $2.80  in  seven  days  and  $2.00 
J   each  month  until  $24.80  is  paid  or  return  the 

books  at  your  expense.  If  I  buy  the  books  I 
|  get  a  membership  in  your  society  free. 


Address  . 

City  

Reference 
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  A12(S04)3,  (NHj^SO, 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH4)2  C03 
AmmoniumChloride  ( NH4C1 ) 
Ammonium  Sulphate 

(NH4)2  S04 
Barium  Chloride  (BaCI2) 
Boric  Acid  (H3BO3) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl2) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaSO^HjO) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCI2) 
Copper  Sulphate  (CuSO,) 
Ferrous  Sulphate  (FeSOt) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

CsH6(OH)3 
Hydrochloric  Acid  (HC1) 
Iodine  (I) 

Iron  Chloride  (FeCl2) 
Iron  Oxide  (Fe203) 
Lead  Acetate  Pb  (C2H302)2 
Litmus  Paper 
Magnesium  Carbonate 

(MgCOs) 
Manganese  Dioxide  (MnOL.) 
Mercury  (Quicksilver)  (Hg| 
Nickel  Chloride  (NiCl2) 
Oxalic  Acid  (H2C204) 
Sodium  Bicarbonate 
-  (NaHC03) 
Sodium  Borate  (NaBOo) 
Sodium  Carbonate  ( Na.C03) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaNOs) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (Na»S04) 
Sodium  Sulphite  (Na2S03) 
Stannous  Chloride  (SnCl-) 
Sulphate  of  Nickel  (NiS04) 
Sulphate  of  Zinc  (ZnS04) 
Sulphuric  Acid  (H2S04) 
Tin  (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


'The  Joy  of  Father  and  Boy.' 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  10Q 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  la  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


"THE  LIVIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  21  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  electrical 
catalog  in  print  today.  176  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telegraphy."  21  PREE  coupons  for  our  160-page 
FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  21  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


ELECTRO  IMPORTING  COMPANY  : 
231  Fulton  St.,  New  York  City  ■ 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to  ■ 
cover  postage,  for  which  please  send  me  your  latest  5 
Cyclopedia  Catalog  No.  21  as  described.  5 

NAME   ■■  - 

ADDRESS    5 

STATE   E.E.  2-20  i 
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How  I  Stopped  Forgetting 
In  One  Evening 

How  in  One  Evening  I  Discovered  the  Secret  of  a  Good  Memory  and 
in  Six  Months  Increased  My  Business  One  Hundred  Thousand  Dollars 


WHO  would  ever  have  thought  that  a 
$100,000  increase  in  my  business 
would  come  from  a  simple  secret 
learned  in  one  evening.  And  yet, 
that  is  just  what  happened.  I  look  back  on 
it  today,  and  can  hardly  believe  that  it  is 
only  six  short  months  since  I  learned  from 
David  M.  Roth,  the  famous  memory  expert, 
how  to  make  my  memory  do  wonderful 
things  that  I  never  before  dreamed  possible. 

I  consider  the  evening  I  met  Mr.  Roth 
one  of  the  most  momentous  in  my  life.  It 
was  at  a  dinner  of  the  Seattle  Rotary  Club. 
Mr.  Roth  was  present  and  started  his  exhi- 
bition by  asking  sixty  of  those  present  to 
introduce  themselves  to  him  by  name.  Then 
he  requested  a  gentleman  at  the  blackboard 
to  write  down  names  of  firms,  sentences 
and  mottos  on  numbered  squares,  mean- 
while sitting  with  his  back  to  the  writer. 
After  this,  he  was  asked  by  various  Rota- 
rians  to  tell  what  was  written  down  in  the 
specific  squares.  Mr.  Roth  gave  the  entire 
list  without  a  mistake.  After  finishing  with 
this,  Mr.  Roth  singled  out  and  called  by 
name  the  sixty  men  to  whom  he  had  been 
introduced  earlier,  and  who  in  the  mean- 
time had  changed  seats  and  mixed  with 
others  present. 

After  the  meeting,  I  was  introduced  to  Mr. 
Roth  by  a  mutual  friend,  and  congratulated 
him  upon  his  marvelous  feats  of  memory. 
To  my  surprise,  Mr.  Roth  said,  "Why,  Mr. 
Gerard,  such  things  are  nothing  at  which  to 
marvel.  Anyone  can  do  these  things  and 
even  greater  things  with  his  memory.  A 
good  memory  is  not  a  gift.  Any  person 
of  average  intelligence  can  easily  develop 
his  memory.  I,  myself,  am  an  example  of 
this  fact.  As  a  young  man  my  memory  was 
so  poor  I  could  hardly  remember  a  man's 
face  or  name  20  seconds.  I  soon  realized 
that  this  bad  memory  would  scare  away  any 
chance  I  had  for  success.  Right  then  and 
there  I  determined  to  improve  my  memory. 
And  now,  after  20  years  of  attention  to  the 
subject,  I  feel  that  I  can  do  as  much  for 
other  people's  memories  as  I  have  done  for 
my  own.  I  have  recently  finished  work  on 
a  simple  and  practical  course  through  which 
anyone  can  improve  his  memory  until  it 
becomes  a  veritable  sponge  for  absorbing 
facts,  faces,  names  and  all  the  information 
one  wants  to  remember.  This  course  con- 
tains all  of  my  secrets  and  principles.  If 
you  will  write  to  my  publishers  in  New 
York,  the  Independent  Corporation,  you  can 
make  arrangements  for  examining  the 
course  without  charge." 

Needless  to  say  I  wrote  the  Independent 
Corporation,  asking  to  examine  the  course. 
In  a  few  days  I  received  the  seven  lessons 
together  with  a  little  booklet  of  letters  from 
many  men  telling  what  they  had  already 
done  through  the  aid  of  the  course.  It  was 
very  encouraging  for  me  to  read  the  letter 
from  C.  Louis  Allen,  who  at  the  age  of 
thirty-two  became  president  of  the  million 
dollar  Pyrene  Manufacturing  Company,  and 
is  now  the  president  of  the  Sales  Company 
bearing  his  name. 

"Now  (says  Mr.  Allen)  that  the  Roth 
Memory  Course  is  finished  I  want  to  tell 
you  how  much  I  have  enjoyed  the  study  of 
this  most  fascinating  subject.  Usually  these 


By  William  Gerard 

courses  involve  a  great  deal  of  drudgery, 
but  this  has  been  nothing  but  pure  pleasure 
all  the  way  through.  I  have  derived  much 
benefit  from  taking  the  course  of  instruc- 
tion and  feel  that  I  shall  continue  to 
strengthen  my  memory.  That  is  the  best 
part  of  it.  I  shall  be  glad  of  an  opportunity 
to  recommend  your  work  to  my  friends." 

You  may  be  sure  that  after  reading  the 
balance  of  the  letters  telling  of  real  results, 
I  went  right  at  the  course  that  very  evening. 
I  expected  to  find  the  lessons  "brain  break- 
ers", but  to  my  surprise,  the  Roth  Course 
was  as  easy  and  fascinating  as  a  game.  I 
hated  to  put  it  by  that  evening  and  sur- 
prised my  wife  by  repeating  backwards, 
forwards  and  all  ways  fifty  words  of  all 
sorts.  My  wife  could  not  understand  how 
a  person  with  a  memory  so  poor  as  mine 
could  do  such  a  thing  after  only  about  one 
hour's  study.  But  the  course  gives  the 
secret  of  a  good  memory  right  at  the  start. 
I  played  the  memory  improving  game  for 
a  few  minutes  each  evening  for  a  month. 
And  the  further  I  got  the  more  fascinating 
the  game  became.  Long  before  a  month  was 
up  I  had  amazed  my  family  and  my  friends 
on  a  number  of  occasions  by  various  mem- 
ory feats,  and  to  them  the  astounding  differ- 
ence in  my  memory  was  nothing  short  of  a 
miracle. 

And  now,  my  memory  behaves  so  effici- 
ently that  my  busi)icss  has  felt  the  impetus 
of  my  increased  mind  power  and  has  re- 
sponded in  a  joyously  lucrative  fashion. 
Within  the  last  six  months  my  sales  have 
jumped  up  $100,000 — with  no  "war-baby"  or 
external  force  to  boost  my  business. 

The  reason  I  know  that  my  business  ex- 
pansion is  due  to  my  own  increased  power 
is  that  I  seem  to  have  a  new  grip  upon 
affairs,  I  employ  old  facts  and  experiences, 
give  them  a  new  twist  and  have  thereby 
revitalized  my  business  methods.  I  now 
remember  and  apply  all  that  I  have  heard 
other  people  have  learned.  Nothing  slips 
my  mind  that  can  be  used  to  some  business 
advantage.  I  find  and  store  in  my  new, 
iron-bound  memory  real  nuggets  of  facts 
and  experiences  that  other  people  casually 
let  drop.  When  a  condition  arises,  I  just 
seem  to  open  a  certain  drawer  of  my  mind, 
then  take  out  and  marshal  together  all  facts 
and  precedents  that  I  have  learned.  My 
memory  has  become  an  ally  that  never  fails 
to  help  me  push  my  business  ahead  "on 
high." 

I  now  seize  many  golden  opportunities 
that  before  would  have  slipped  by  and  been 
out  of  reach  by  the  time  I  woke  up. 

You  see  the  Roth  Course  has  done  vastly 
more  for  me  than  merely  teach  me  how  to 
remember  names  and  faces,  telephone  num- 
bers, etc.  It  has  done  more  than  make  me 
a  more  interesting  talker.  It  has  done  more 
than  give  me  confidence  in  myself. 

Mr.  Roth's  Course  has  endowed  me  with 
new  business  perspective.  It  has  made  me 
a  keener  observer.  It  has  given  me  a  new 
sense  of  proportion  and  values.  It  has 
given  me  visualization— which  after  all  is 
the  true  basis  of  business  success. 

I  feel  that  I  owe  the  Roth  Memory  Course 
a  great  debt— in  fact,  a  $100,000  debt.  I  feel 
that  telling  my  story  to  the  readers  of  The 


Electrical  Experimenter  Magazine  is  only 
a  small  payment  for  what  the  course  has 
done  for  me.  Any  power  that  can  increase 
a  man's  business  $100,000  and  increase  his 
mind  power  90%  deserves  that  man's  sin- 
cere and  truthful  endorsement.  I  know  that 
this  is  what  the  Roth  Memory  Course  has 
done  for  me  and  for  my  business.  Not 
alone  am  I  happy  to  be  able  to  tell  my  story 
as  it  happened,  but  I  am  gratified  to  know 
that  anyone  can  do  the  same  thing.  A 
mere  glance  over  the  first  lesson  will  show 
that  there  is  a  course,  not  for  "high  brows" 
who  love  to  bathe  in  theory,  but  practical 
and  easy  instructions  for  every  man,  wo- 
man or  child,  who  knows  the  enormous 
value  of  a  good  substantial  memory.  This 
same  hand  of  mine  that  gave  out  $5  for  the 
Roth  Course  took  in  $100,000  as  a  result, 
and  in  telling  my  experience,  I  feel  that  in 
a  small  way,  I  am  repaying  the  great  debt 
that  I  owe  to  the  David  M.  Roth  Memory 
Course. 

William  Gerard. 
AMAZING  MEMORY  FEATS 

Any  man,  woman  or  child  of  average  intelligence 
can  easily  and  quickly  acquire  a  sure  and  exact 
memory. 

When  David  M.  Roth,  the  famous  expert,  first 
determined  to  cultivate  his  memory  he  did  it  be- 
cause he  had  a  poor  memory.  He  actually  could 
not  remember  a  man's  name  twenty  seconds.  He 
forgot  so  many  things,  that  he  knew  he  could  not 
succeed  unless  he  did  learn  how  to  remember. 

Today  there  are  over  ten  thousand  people  in  the 
United  States  whom  Mr.  Roth  has  met  at  different 
times — most  of  them  only  once — whom  he  can 
name  instantly  on  sight.  Mr.  Roth  can,  and  has, 
hundreds  of  times  at  dinners  and  lectures,  asked 
from  fifty  to  one  hundred  people  to  tell  him  their 
names  and  telephone  numbers,  and  business  con- 
nections, and  then,  after  turning  his  back  while 
they  changed  seats,  has  picked  each  one  out  by 
name  and  told  him  his  telephone  number  and 
business. 

These  are  only  a  few  of  the  scores  of  other 
equally  "impossible"  things  that  Mr.  Roth  does — 
and  yet  a  few  years  ago  he  could  not  remember  a 
man's  name  twenty  seconds.  You  too  can  do  these 
wonderful  things. 

SEND  NO  MONEY 

So  confident  is  the  Independent  Corporation,  the 
publishers  of  the  Roth  Memory  Course,  that  once 
you  have  an  opportunity  to  see  in  your  own  home 
how  easy  it  is  to  double,  yes  triple  your  memory 
power  in  a  few  short  hours,  that  they  are  willing 
to  send  the  course  on  free  examination. 

Don't  send  any  money.  Merely  mail  the  coupon 
or  write  a  letter  and  the  complete  course  will  be 
sent,  all  charges  prepaid,  at  once.  If  you  are  not 
entirely  satisfied  send  it  back  any  time  within  five 
days  after  you  receive  it  and  you  will  owe  nothing. 
On  the  other  hand,  if  you  are  as  pleased  as  are 
the  thousands  of  other  men  and  women  who  have 
used  the  course,  send  only  $5  in  full  payment. 
You  take  no  risk  and  you  have  everything  to  gain, 
so  mail  the  coupon  or  a  letter  now  before  this  re- 
markable offer  is  withdrawn. 


INDEPENDENT  CORPORATION 

Publishers  of  The  Independent  Weekly 

Dept.  R-1102  119  West  40th  St.,  New  York 

Please  send  me  the  Roth  Memory  Course  of 
seven  lessons.  I  will  either  remail  the  course  to 
you  within  five  days  after  its  receipt  or  send  you 
$5   in  full  payment  of  the  course. 

Name  
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CONTENTS  OF 

FEBRUARY  ISSUE: 


The  Super-Autodyne 

By   H.   W.  Houck 

Radiophone  Communication  to  and 
from  Trains 

By  J.  J.  Graf 

Modified  Government  Receptor 

By  J.  Stanley  Brown 

Improvement  in  Buzzer  Transmitters 
By  Edgar  Terrain  Johnstone 

Banked  Winding  and  How  it  is  Done 

By  H.  C.  Silent 

A  New  Type  of  Condenser  for  Selec- 
tive Tuning 

By  E.  M.  Sargent 

A  New  Receiving  System 

By  Edward  T.  Jones,  I.R.E. 

Step  Up  Condenser 

By  John  G.  Merne,  L.M.T. 

The  Priess  Loop  Set— Part  3 

By  Walter  J.  Henry 

Junior  Radio  Section 


100%  WIRELESS  MAGAZINE 


What  "Radio  Amateur  News"  Is: 

RADIO  AMATEUR  NEWS  holds  the  field  indisputably  as  the  greatest  radio 
magazine  in  print  today.  In  point  of  circulation,  number  of  articles,  illustra- 
tions, RADIO  AMATEUR  NEWS  now  leads  all  other  wireless  magazines. 
The  February  issue  with  its  sixty-four  pages  contains  fifty-five  separate  purely 
radio  articles  and  130  illustrations.  Over  thirty-eight  thousand  copies  were 
printed  and  circulated. 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  64  pages  (or  more) 
and  an  artistic  cover  in  two  colors.  The  illustrations  average  130  every  month 
and  there  are  from  40  to  50  up-to-date  articles,  some  by  our  biggest  radio  scientists, 
in  every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print 

today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  mag- 
azine in  existence.  It  caters  to  no  commercial  interests — it  has  no  boss  save  its 
readers.  It  is  "different" — it  has  the  latest  radio  news.  It  is  a  scientific  magazine 
but  it  caters  largely  to  the  RADIO  AMATEUR — it  is  by  and  for  the  Amateur.  It 
is  published  by  the  publishers  of  the  ELECTRICAL  EXPERIMENTER,  but  there 
is  no  duplication  of  articles  in  the  two  magazines.  Both  are  entirely  different — 
but  both  together  will  give  you  ALL  the  radio  news  of  all  the  world.  Whether  you 
are  a  professor  or  an  Amateur,  get  a  sample  copy  or  order  it  from  your  Newsdealer 

d  y  $100.00  RADIOPHONE  PRIZE  CONTEST 


The  future  of  Radio  lies  in  the_  Radio  telephone,  there  is  no  doubt  about  that.  With  the 
Radiophone  there  is  practically  no  interference;  you  need  learn  no  code;  a  radiophone  mes- 
sage takes  but  a  fraction  of  the  time  of  a  radiotelegraph  message. 

The  Editor  of  RADIO  AMATEUR  NEWS  is  so  enthusiastic  about  the  Radiophone, 
and  he  is  such  a  staunch  believer  in  its  great  future,  that  he  has  offered  $100.00  IN  GOLD 
for  the  best  photographs  and  description  of  a  good  amateur  Radiophone.  Here  is  your  chance 
for  some  easy  money. 

For  full  particulars  see  this  month's  issue  of  RADIO  AMATEUR  NEWS. 


20c 

The  Copy 

$2.00 

A  year 

Canada  and  Foreign 

$2.50  A  Year 


SEND 
20c  FOR 
SAMPLE 

copy 

TODAY 


EXPERIMENTER  PUB.  CO.,  231  Fulton  St.,  New  York  City 


64  PAGES  1 

130  ILLUSTRATIONS  | 
MwaSPECIAL  OFFER*'*™ •■■■''-4 

0  Gentlemen:  j| 

■  Please  enter  my  subscription  for  RADIO  AMATEUR  ( 
m  NEWS  for  the  term  of  one  year  for  which  I  enclose  a 
J  herewith  $2.00.  As  a  special  offer  you  will  also  send  5 
J  me  for  25c  extra  your  gTeat  Wireless  Course  containing  I 

1  160  t>ages,  350  illustrations,  size  6%  x  10"  with  fine  I 
I  flexible  cioth  cover.  I  have  written  my  name  and  ■ 
p  address  in  margin  below.  * 
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LEARN  WIRELESS 
^  By  Mail-In  Ten  Weeks 

Calls  Coming  in  Steadily  for  National  Radio  Institute  Graduates 
from  All  Parts  of  the  Country.  Four  Concerns  Guarantee  to 
Take  All  Operators  We  Can  Furnish. 

Commercial  Radio  has  arrived  and  many  attractive  positions  are  now 
open  in  the  commercial  land  radio  service,  merchant  marine,  railroads, 
radio  supply  factories,  lake  and  ocean  steamship  lines,  telegraph  com- 
panies and  aerial  mail  service.  We  are  now  receiving  requests  for  more 
National  Radio  Institute  graduates  than  we  can  furnish. 

Salaries  Up  to  $350  a  Month         Travel  If  You  Want  To 

with  exceptional  opportunity  for  promo-  If  vou  want  to  travel  and  see  the  world, 

tion    to    Radio    Mechanics,    Electricians,  f°  to,  foreign  countries  and  increase  your 

Engineers,  and  Government  Inspectors.  No  knowledge  of  world  affairs,  wireless  offers 

previous  experience  or  training  is  necessary.  vou  the  chance  of  a  life  time.  However, 

You  can  learn  Wireless  the  National  Radio  y°u  are  not  obliged  to  travel,  but  may  se- 

Institute  way,  in  Ten  Weeks,  by  mail,  right  cure  a  permanent  position  at  one  of  the 

in  your  own  home.  With  our  help  you  can  manv  land  rad'?  offices>  .railroads,  tele- 

quickly  qualify  for  First  Grade  Govern-  8raPh  or  steamship  companies,  if  preferred, 

ment  License  and  a  good  position  paying  Pay  As  You  Learn 

you  approximately  $225  a  month  to  start.  n       .  , 

Many  of  our  students  secure  positions  be-  °ur  P.lans  ?f  payment  places  a  wireless 

fore  completing  the  course,  because  it  is  education  within  the  reach  of  anyone  who 

.  based  on  actual  practice  and  teaches  what  desires  to  learn. 

is  needed  to  make  a  big  success  of  Wireless  A  small  payment  down  on  our  convenient 

work.  payment  plan  and  small  following  pay- 
ments enables  you  to  earn  the  cost  of  your 

Get  Your  Instructions  from  the  tu.ition  while  dually  learning  to  be  a 

.     ,    _     .    .  wireless  operator. 

Nation  s  Capital  „_,„_ 

_        .   _.  ,      .......  j  FREE  Instruments  to  Every 

(Our  Course   is   Endorsed   by   the    United  j  . 

States  Government  Officials)  OtUdent 

The  National  Radio  Institute,  established  _\l  tpS  Lessons  E5  \Tl^sZl^2± 
in  1914,  was  the  first  in  America  to  SUC-  tions — we  send  you,  while  taking  our  course,  a 
■V   „„f..ii..    (.„„„u    ..  :  i„„,-    u„                 Tf    !<■  Standard  Automatic  Transmitting  and  Receiv- 
es       cessfully    teach    Wireless    by    mail.      It    IS  ing  Set  for  sending  and   receiving  messages. 

headed  by  authorities  who  have  been  close-  These  fine  instruments  are  sent  only  to  Nation- 

i       iv  j      -li.  ■  •         *    i  al  Radio  Institute  Students. 

ly  allied  with  government  traming  of  stu- 
dents.  The  work  is  under  the  direction  of     free  Membership  in  N.  R.  I.  Relay 
!^-J      J.  E.  Smith,  E.  E.,  formerly  director  of  LeaSue 

trip  Rnrlin  TVnnrtmpnt    TTnwarrl  TTnivprcitv         .  Up,on,  enrollment   every   student  in   the  Na- 

tne  Kaoio  uepartment,  riowara  university,     tional  Radio  Institute  ;s  presented  with  a  hand- 

and  E.  R.  Haas,  formerly  of  the  Radio  some  blue  and  gold  pin,  signifying  his  official 
nivKinn  nf  Valp  TTnivprsitv  asqktpd  hv  a  membership  in  the  N.  R.  I.  Relay  League,  with 
Division  Ot   Yale  university,  assisted  Dy  a      a  rapidiy  growing  membership  throughout  the 

competent  corps  of  trained  instructors  and  world. 

lecturers.  FREE  Course  in  Radio  Telephony 

We  now  have  hundreds  of  students  through- 

.  .,           ,  ,     „      ,      ,.      .          XT_i:  _>„  In  addition  to  our  complete   course  in  radio 

OUt  the  world.    Our  location  in  the  Nation  S  telegraphy,  every  student  is  given  our  complete 

,  1        Capital,  together  with  the  standing  of  our  course  in  modern  radio  telephony.    This  course 

ikl          _r      '     .  ..    ,                       .  .  comprises  ten  special  lessons  and  ten  personal 

*'        officers  and  their  Wide  acquaintance  among  examinations.     These  combined  courses  enable 

h        government  officials  connected  with  Wire-  °ur  students  to  fill  positions  requiring  thorough 

2'        f          ..  ...         ,               .          ...       .       •  _  knowledge  of  both  radio  telegraphy  and  modern 

less  activities,  places  us  m  position  to  give  rajio  telephony, 
our  students  the  best  instructions  obtain- 
able and  to  be  of  the  utmost  help  in  as-  Send  the  following  coupon  today  for  our 
sisting  them  to  secure  good  paying  positions.  ™g  ™^ 

NATIONAL  RADIO  INSTITUTE 

<vJHW5*TKi*£Ef  9  tft5  fft&'iE'  Dept"  169— 14th  and  u  Sts-  N-  w* 

&  Washington,  D.  C. 

p*^}         I  Mail  This  Coupon  Today  — — — • — 

NATIONAL  RADIO  INSTITUTE 
I  Department  169,  14th  &  U  Sts.  N.  W. 

C  I  Washington,  D.  C. 

Send  me,  free  of  charge,  your  booklet,  "Wireless 
I    The  Opportunity  of  Today",  with  full  particulars 
**Sjs^a2T*l*a^SBB',fc  regarding  your  famous  ten  weeks'  Home  Studv 

/fflBBfi  I     Course  and  your  Special  FREE  INSTRUMENT 

I  OFFER. 

j  Name   

^Stljti  Ittrl^Lr: 3r^fltfrffi*  Address   

'V#.   r^3T^~^*~^>-J^gp  %&jr  i    city   State  
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Millions 


of  magazine  subscriptions  expire  this  month!  With  the 
tremendous  advance  of  paper  prices  and  labor  it  is 
certain  that  nearly  all  magazines  will  advance  their 
subscription  prices  at  least  from  25%  to  50%. 
BY  ORDERING  NOW  YOU  WILL  SAVE  BIG  MONEY. 

In  announcing  these  wonderful  prices  it  is  with  the  absolute 
knowledge  that  our  readers  are  offered  the  lowest  prices  fqc 
standard  Magazines  that  it  is  possible  to  obtain  anywhere./ 
Only  by  special  arrangement  with  the  publishers  are 
these  prices  possible,  but  to  take  advantage  of  them, 
you  must  act  quickly.    Don't  delay,  do  it  now.   This  of- 
fer is  so  good  that  of  necessity  it  must  be  limited  in  time. 
Just  think  of  buying  standard  Magazines  at  reduced  prices 
i  in  these  times  of  high  prices — just  think  what  you  can  save 
on  your  reading  matter  for  a  whole  year.  Just  glance  over 
ouf  wonderful  prices,  and  see  how  we  enable  one  dollar  to 
bring  you  two  dollars*  worth,  and  then  make  up  your  list.  When 
sending  your  order,  don't  forget  to  state  where  magazines  are  to 

be  sent.  But  be  sure  you  do  it  now.  To-morrow  means  you  may  forget  and  lose  this  wonderful  opportunity.  All 
U.  S.  A.  only,  Canadian  and  Foreign  subscriptions  require  additional  postage. 


The 
Publishers 
Will  Mail  the 
Magazine 
Direct  From 
Their  Own 
Office  to  You, 


prices  quoted  are  for  subscribers  in 
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to  operate  them  in  parallel  or  in  series.  How  to 
protect  them  and  wire  them  in  accordance  with  the 
underwriters'  requirements. 
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dimensions  and  weights,  and  how  to  erect  and  protect 
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how  to  do  it.  How  to  wire  for  high  and  low  voltage 
systems  and  the  precautions  to  be  taken.  The  proper 
way  to  install  Knife  and  Snap  Switches,  Cabinets  and 
Cut-out  Boxes,  Outlet,  Junction  and  Switch  Boxes, 
Panel  Boards,  Wooden  and  Metal  Raceways.  How  to 
install  complete  interior  conduit  jobs  either  for  rigid 
metal,  flexible  metal  or  flexible  non-metallic  conduit. 
Concealed  knob  and  tube  work  or  armored  cable.  How 
and  where  to  install  and  wire  electric  and  combination 


lighting  fixtures.  How  and  where  to  use  flexible  cord 
and  where  not  to  use  it.  How  to  install  arc  lamps  and 
gas  filled  lamps  and  the  fixtures  and  rules  required. 

LIGHT  AND  ILLUMINATION— What  is  meant  by 
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TABLES — Fifty-two  tables  giving  every  dimension, 
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Electrical  units  and  their  equivalents.  Proper  size  of 
wire  for  all  classes  of  power,  light  and  heating  installa- 
tions. The  proper  symbols  to  use  to  indicate  on  plans 
just  what  is  wanted  from  a  motor  to  a  small  snap 
switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of 
the  leading  manufacturers  of  officially  approved  wires 
and  wiring  devices.  Engines,  generators,  motors, 
appliances,  fixtures,  and  all  supplies  necessary  for  any 
complete  installation  from  a  Central  Station  to  a  small 
cottage. 
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Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  6,200  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

The  N.  Y.  E.  S.  gives  a  special  Automobile  Ignition  Course  as  an 
advanced  training  for  Auto  Mechanics,  Garage  Men  and  Car  Owners. 
The  course  covers  completely  all  Systems  of  Ignition,  Starters,  Lighting 
and  other  electrical  equipment  on  automobiles,  motor  boats,  airplanes, 
etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  64-page  book — it's  FREE  to  you. 
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29  West  17th  Street,  New  York 
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THE  latest  news  in  international  en- 
gineering circles  is  to  the  effect  that 
a  Norwegian  engineer,    Mr.  Albert 
Hjorth,  has  perfected  a  bold  yet 
comprehensive  plan  for  electrifying 
the  "Holy  Land."    He  proposes,  for  one 
thing,  to  pipe  water,  hundreds  of  thousands 
of  gallons  of  it,  from  the  Mediterranean 


Ira  to  Tlfoe  Dead  ! 


rise  steeply,  and  in  some  places  in  precipices 
of  naked  rock,  from  the  water.  The  water 
is  intensely  salt  and  bitter,  and  its  density 


Mr.  Hjorth's  plan  proposes  a  tunnel 
about  thirty-seven  miles  long,  running  west 
to  east  from  the  Mediterranean  to  the  Dead 
Sea,  passing  under  Jerusalem.  The  tunnel 
would  carry  the  water  from  the  Mediter- 
ranean to  the  western  slopes  of  the  lower 
end  of  the  Jordan  Valley.  From  this  point 
the  water  would  be  directed  thru  pipes 


At  Last  They  Are  To  Have  Electric  Lights 
and  Trolleys  in  the  Holy  Land,  and  Jeru- 
salem Promises  Before  Long  To  Be  As 
Up-To-Date  As  Any  Metropolitan  City. 
All  of  This  Is  Due  To  a  Recent  Proposal 
For  Developing  Hydro- Electric  Power  By 
Piping  Water  From  the  Mediterranean, 
Thru  a  Tunnel  37  Miles  Long,  Into  the 
Dead  Sea,  the  Level  of  the  Latter  Being 
Nearly  One-Fourth  of  a  Mile  Below  the 
Level  of  the  Mediterranean,  Thus  Yield- 
ing a  Good  Hydro-Static  Head  for  Oper- 
ating Water  Turbines,  Estimated  at  40,000 
Horsepower. 


.  POWERTUmiEL  37MILE5LCMG  :  :  . 

f  CONNECTING  THE. ME01TER  RAHEAN 
.-.      wtlHTHE  DEA0  SEA  THE  LATTER  IS.* 
NEAftLy  1 400  FT.  8ELGW  THE  LEVEL 
»        Of  THE  KEbiTEHRAHEAH 
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HVOPO-ELfCTHIC  POWER 
STATION  WITH  Ah  EFFICIENT 
HE.AD0F6S6  FT.  OVER  40  COO  H  P 
WOULD  6E  DEVELOPED  . 


Sea  into  the  Dead  Sea,  which  latter  is 
nearly  1,400  feet  below  the  level  of  the 
former. 

WHAT  IS  THE  DEAD  SEA? 

The  so-called  "Dead  Sea"  is  the  largest 
lake  in  Palestine,  and  physically  as  well  as 
historically  is  among  the  most  remarkable 
in  the  world.  The  sea  is  forty-six  miles 
long,  and  varies  from  five  to  nine  in 
breadth.  Its  bed  is  the  lowest  part  of  the 
great  valley  of  the  Jordan ;  and  its  surface 
has  a  depression  of  no  less  than  1,367  feet 
beneath  the  level  of  the  ocean  (and  also 
the  Mediterranean).  The  Jordan  Valley 
itself,  for  a  distance  of  about  eighty  miles 
to  the  northward  and  thirty  to  the  south- 
ward, is  also  below  the  level  of  the  ocean. 
The  general  contour  of  the  sea  is  an  elon- 
gated oval,  with  a  number  of  bold  promon- 
tories ana  deep  bays  along  the  western 
shore,  and  a  large,  low  peninsula  on  the 
southwest.  It  is  shut  in  on  the  east  and 
west  by  parallel  ranges  of  mountains  which 


is  so  great  that  the  human  body  will  not 
sink  in  it.    Its  specific  gravity  is  1.277. 

A  GIGANTIC  TUNNEL  37  MILES  LONG. 

This  plan  for  developing  hydro-electric 
energy  in  the  Palestine  involves  the  build- 
ing of  a  great  tunnel,  37  miles  in  length, 
passing  along  the  route  shown  in  the  ac- 
companying map.  A  writer  on  this  inter- 
esting engineering  venture  in  the  Evening 
Post,  of  New  York,  outlines  the  following 
proposals  and  data : 

Great  importance  attaches  to  the  sensa- 
tional project  brought  forward  by  Mr.  Al- 
bert Hjorth,  a  Norwegian  civil  engineer, 
which  utilizes  the  level  variation  between 
the  Mediterranean  and  the  Dead  Sea,  by 
means  of  great  power  stations.  These  plans 
are  the  result  of  a  thoro  study  of  the  me- 
teorological, climatic  and  geological  condi- 
tions of  the  country,  which  made  it  obvious 
that  practically  the  only  possibility  for  a 
new  agriculture  lies  in  an  efficient  irriga- 
tion. 


Corryright   1920.  by  E.  P.  Co. 

down  to  the  level  of  the  Dead  Sea,  where 
a  power  plant  with  turbo  electric  machinery 
would  transform  the  water  power  into  elec- 
tricity, to  be  distributed  as  light  and  power 
thruout  the  country,  and  drive  a  pumping 
plant  at  the  southern  end  of  the  Lake  of 
Genezareth. 

The  level  of  the  Dead  Sea  is  about  1,367 
feet  below  sea  level,  that  of  the  Lake  of 
Genezareth  about  656  feet  below  sea  level. 
Preliminary  estimates  show  that  tens  of 
thousands  of  horsepower  may  be  developed 
thruout  the  year  in  this  manner,  by  means 
of  a  tunnel  of  135  square  feet  cross-section, 
or  about  13  feet  in  diameter,  carrying 
twenty  tons  of  water  a  second.  The  rise 
of  the  Dead  Sea  caused  by  this  would  not 
be  more  than  a  fraction  of  a  yard  a  year. 
The  surface  of  the  Dead  Sea,  which  is  now 
about  four  thousand  square  miles,  would  be 
allowed  to  increase  as  much  as  the  increased 
(Continued  on  page  1058) 
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MAN'S  combined  achievements  with 
the  forces  of  nature  and  the  anni- 
hilation of  space  with  regard  to 
the  earth,  the  air,  and  on  the  ocean 
have  been  startling  to  the  ex- 
treme, and  yet  how  strikingly  is  this  con- 
trasted with  his  knowledge  and  achieve- 
ments with  those  forces  undersea.  From 
the  beginning,  on  down  thru  the  ages — 
before  ships  started  to  sail,  men  always 
wondered  what  was  down  there  beneath 
the  surface  of  the  ocean ;  what  immense 
wealth  ki  quantities  never  realized,  lie  down 
there,  which  offer  the  greatest,  most  prom- 
ising opportunities  for  investment,  aggran- 
dizement and  fame. 

Practically  speaking,  all  this  sunken 
wealth,  including  hundreds  of  thousands 
of  ships  which  have  gone  down  since  the 
first  ship  sailed  the  high  seas,  (in  the  days 
when  the  Pirates  and  Buccaneers  were 
waging  continual  wars,  and  sailing  around 
in  gold-laden  vessels)— from  that  period 
until  the  present  war,  thousands  more  with 
their  cargoes  of  mails,  treasures,  furnish- 
ings, machinery,  and  equipments  totalling 
untold  wealth  were  sunk. 

They  are  still  lying  down  there,  in  spite 
of  man's  best  ingenuity,  daring,  energy,  and 
persistency,  because  all  attempts  to  reach 
these  depths  were  barred  and  practical  re- 
sults were  limited  to  a  depth  of  about  100 
ft. 

Our  readers  have  since  the  war  seen  var- 
ious and  numerous  descriptions  and  illus- 
trations in  both  scientific  journals  and  the 
press,  explaining  the  manner  in  which  ships 
and  other  treasures  sunk  beneath  the  waters 
will  probably  be  refloated  and  how  the 
treasures  rnay  be  recovered.  Those  same 
ships  and  treasures  are  still  down  there, 
resting  calmly,  with  no  one  to  molest  the 
secrecy  of  their  holds.  It  is  not  even  nec- 
essary to  attempt  to  pry  them  open  as  they 
are  there  awaiting  the  taking,  if  some  hu- 
man being  would  only  go  down  and  salvage 
them. 

The  object  of  this  article  is  to  make  the 
subject  of  sub-sea  work  comprehensive  in 
its  entirety.  The  human  body  has  been 
made  the  frail  object  of  resistance  between 
the  forces  of  nature  (air  and  water  pres- 
sure) to  the  limit  of  endurance,  and  any 
authentic  records  will  show  that  limit  to  be 
about  100  ft.  depth  for  producing  anything 
like  practical  results.  This  is  admitted  in- 
asmuch as  the  means  hitherto  available 
have  not  even  scratched  the  surface,  in  an 
attempt  to  get  into  the  depths  where  wealth 
and  glory  are  to  be  found  in  abundance. 

The  new  method  which  is  of  intense  in- 
terest at  this  time  has  been  employed  suc- 
cessfully for  a  number  of  years.  This'  is 
the  sub-sea  flexible  tube  apparatus  invented 
by  Captain  Charles  Williamson  and  holds 
sway  over  all  means  hitherto  tried.  It  is 
not  alone  sufficient  to  say  that  the  appara- 
tus in  question  has  proven  to  be  of  actual 
commercial  value,  but  also  comments  on  its 
basic  ideas  and  principles  have  never  shown 
any  fallacy  to  exist,  nor  have  any  of  the 
many  distinguisht  authorities  who  have  wit- 
nest  its  action,  had  aught  but  praise  for  it. 
Captain  Williamson,  a  man  advanced  in 
years,  but  with  the  alacrity  of  a  most  agile 
youth,  a  pleasing  countenance,  and  a  youth- 
ful sparkle  in  his  eyes,  explained  some  of 
the  possibilities  and  results  to  the  writer. 
Ma  ny  of  these  results  are  well  known,  some 
having  been  accomplisht  by  his  two  sons, 
Ernest  and  George,  who  formed  a  subsidi- 
ary corporation  to  operate  tinder  the  pat- 
ents of  their  father's  corporation.  They 
have  thus  been  able  to  place  before  the 
world,  many  of  the  hidden  wonders  of  the 
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undersea.  Underwater  photography  has  be- 
come an  establisht  fact,  and  until  one  has 
seen  the  wonderful  moving  picture  submar- 
ine scenes  in  the  Williamson  Brothers'  pic- 
turization  of  the  eternal  novel  of  Jules 
Verne's — "20,000  Leagues  Under  the  Sea" 
— one  fails  in  his  attempt  to  compute  the 
future  possibilities  of  this  invention.  This 
together  with  "The  Williamson  Submarine 
Expedition"  and  other  well  known  William- 
son productions,  constitute  but  a  small 
fraction,  a  minute  particle  of  the  work 
which  the  original  apparatus  now  makes 
possible. 

The  Williamson  tube  apparatus  construc- 
tion is  -built  in  segments,  each  segment  in 
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ber,  1918  (this  issue  has  been  increased  | 

|      eight  pages  again),  you  can  readily  see  | 

\      that  your  increase  of  25%  is  really  very  | 

1      small.      In    other   words,   the   advertiser  | 

I      pays  twice  the  increase  in  price  you  are  1 

1      asked  to  pay.  | 

Frankly,    we  dislike  a  25c   magazine.  | 

|      It  is  bad  business  for  us,  as  it  may  check  \ 

§  the  rapid  growth  in  circulation  that  we  | 
|      have  shown  during  the  past  year. 

But  we  cannot  publish  at  a  loss,  and  | 

§      we  refuse  to  print   a   72-page  magazine  I 

|      now,  after  having  built  up  the  greatest  | 
periodical  of  the  kind  ever  publisht. 

Mr.  Gernsback  has   had   dreams   of  a  | 

|      circulation  of  500,000  copies   (this  issue  f 

|      numbers  175,000  copies) — but  this  can-  \ 

\      not  be  done  at  25c  a  piece.     Some  day  | 

|  when  conditions  are  normal  once  more  \ 
\      we  hope  to  come  down  to  15c  again. 

Until  that  day  won't  you  bear  with  us  1 

|      and  remember  that  we  make  less — much  | 

|      less — now  than  when  the  price  was  15c.  1 

THE  PUBLISHERS.  I 


turn  making  up  units.  The  units  are  of  any 
desired  length,  and  made  to  withstand  wa- 
ter pressure  even  greater  than  exists  in  the 
deepest  oceans,  according  to  the  opinion 
voiced  by  one  of  the  highest  scientific  au- 
thorities in  the  country.  Each  unit  is  so 
arranged  that  if  it  were  sealed  up  at  both 
ends  it  would  displace  a  volume  of  water 
equal  to  its  own  weight,  and  placed  in  wa- 
ter, it  would  float  "awash" — that  is  to  say, 
on  a  level  with  the  surface  of  the  water. 
The  circumferential  wall  of  this  unit  is- 
made  collapsible,  and  so  arranged  that 
metallic  interlocking  segments  permit  such 
action  freely.    These  are  mounted  on  suit- 


able annular  frames,  which  maintain  a  con- 
stant diameter  and  permit  the  passage  of 
workers  as  desired.  A  number  of  these 
units  make  up  sections  10  or  more  feet  long 
and  the  section  again  is  only  one  of  the 
parts  of  the  tube  apparatus. 

The  entire  length  of  tube  has  at  the  bot- 
tom an  operating  chamber,  which  chamber 
is  specific  for  each  different  purpose  and 
intention.  In  nearly  all  of  them  if  the  oper- 
ator must  work  on  outside  objects,  there 
is  a  steel  glove  into  which  the  operator's 
hand  finds  easy  access.  This  glove  pre- 
vents the  terrific  pressure  at  great  depths 
from  crushing  completely  the  bones  in  the 
human  body.  The  only  portion  of  the  op- 
erator, therefore,  which  is  subject  to  pres- 
sure, and  very  little  of  that,  is  that  portion 
which  extends  in  the  glove.  ' 

Now  as  to  the  method  of  submerging  the 
tube  apparatus  itself.  As  has  been  stated 
before,  each  section  of  the  tube  is  made 
so  that-  it  can  be  sealed  at  the  bottom  by 
means  of  the  operating  chamber.  This  op- 
erating chamber  is  clampt  by  hatch-hooks 
or  massive  bolts  to  the  sections  of  tubing 
and  the  sections  of  tube  are  likewise  clampt 
together.  These  sections  will  float  awash, 
due  to  the  well  known  physical  law.  (Note 
35  cubic  feet  of  water  weigh  one  ton.) 
If  we  take  one  ton  of  iron  and  from  this 
one  ton  of  iron  make  a  body  which  will 
have  a  capacity  of  thirty-five  cubic  feet, 
and  place  the  same  in  water,  the  upward 
pressure  of  the  water  against  the  body  is 
equal  to  or  slightly  greater  than  its  own 
weight,  and  the  body  floats  practically 
awash.  Should  now  a  vessel,  weighing  one 
ton  and  having  a  displacement  of  seventy 
cubic  feet,  be  placed  in  water,  it  would  sink 
to  a  depth  of  only  one  half  the  original 
depth,  in  other  words,  half  of  the  body 
would  be  out  of  the  water;  and  that  is  ex- 
actly one  of  the  principles  this  tube  is  based 
on. 

The  apparatus  is  brought  to  the  point  of 
operation  with  only  the  operating  chamber 
riding  along  in  the  water.  A  section  of  the 
tube  is  bolted  to  the  operating  chamber  and 
the  operating  chamber  is  released.  Im- 
mediately it  sinks  due  to  the  extra  weight 
placed  upon  it,  until  again  a  level  of  equi- 
librium is  reached.  Thus  the  top  of  the 
tube  will  again  be  practically  awash  and 
another  section  is  bolted  in  place  and  so 
on  ad  infinitum,  until  the  desired  depth  is 
reached.  Tools,  etc.  are  operated  thru  the 
chamber  by  means  of  air  tight  joints  and 
may  be  reached  at,  and  set  into  drills,  etc. 
thru  a  tool  air-lock  and  clampt  into  position 
from  the  outside  via  the  iron  glove.  A  pas- 
sageway is  permitted  thru  the  tubes  into 
the  operating  chamber  at  all  times. 

The  operator  in  the  Williamson  sub-sea 
device  is  at  all  times  free  to  work  under 
normal  atmospheric  conditions.  ' 

Several  of  the  more  useful  applications 
for  this  industrial  sub-sea  exploring  ap- 
paratus are  illustrated  herewith,  but  Cap- 
tain Williamson  states  that  the  greatest 
revelation  of  all  is  still  to  come. 

In  applying  this  apparatus,  for  inspection 
and  minor  repairs,  to  the  hulls  of  vessels  as 
depicted  in  scene  No.  2,  it  will  be  seen  how 
easily  an  operator  can  use  ordinary  pneu- 
matic tools  without  the  necessity  of  pur- 
chasing special  apparatus.  Imagine  if  you 
can,  the  number  of  vessels  which  are  being 
daily  dry-docked  for  minor  repairs  which 
can  now  be  made  from  an  apparatus  :  of 
this  character,  without  the  necessity  of  lay- 
ing up  the  ship.  This  is  only  ' one  of  the 
many  applications.  The  sides  of  the  ship 
can  be  cleared  of  their  growth  of  barna- 
(Continued  on  page  1074) 


February,  1920 


ELECTRICAL  EXPERIMENTER 

THE  SUB-SEA  EXPLORER 


985 


Unit*  9  ection  a .  thctuor 
CONSTRUCTION  -  rjlTISNDeO  TORN! 
WEIGHT  BALANCCS  DICPLACKO 
VOLUME    IN  WATfiH 


The  Construction  of  the  Williamson 
Flexible  Tube  Which  Is  a  Marvel  of 
Mechanical  Ingenuity. 


UNITS  TERMINATING  IN  TIANbC5 
AND  COVERED  WITH  RUSSERUCB  (ANV« 


■ 


The  Apparatus  as  Applied  for  Making 
Minor  Repairs  on  the  Sides  of  a  Ship. 


For  Recovery  of  Sunken  Treasures  No 
More  Ideal  Apparatus  Has  Ever  Been 
Devised. 


<  3ft 
1 


Why  Attempt  to  Work  on  Founda- 
tions, etc.,  in  a  Diving  Suit  When  You 
Can  Do  It  Under  "Dry"  Conditions. 


Drilling  Rocks,  Boulders,  etc..  Under 
Water  with  as  Much  Facility  as  on 
Land. 


For  Sub-Sea  Work  on  Cables  and  Tel- 
ephone   Lines  the   Apparatus  Offers 
Untold  Improvements. 


The  Way  Such  Motion  Pictures  as 
"20,000  Leagues  Under  the  Sea"  Were 
Taken — Actual  Sub-Sea  Photography. 


An   Improved   Method  of  Obtaining 
Sponges — Note  the  Extreme  Flexibil- 
ity of  the  Tube  Itself. 


Gold  Mining  Even  in  Coldest  Weather 
Is  Possible;  Affording  Comfort  to  the 
Miner  in  the  Heated  Chamber  Below. 


(Copyright,  1920,  by  E.  P.  Co.) 
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SPECIAL  AUTHORIZED   INTERVIEW  WITH  THE  INVENTOR 


EVER  since  Jules  Verne,  we  have 
read  many  proposed  schemes  how 
to  send  projectiles  with  or  with- 
out occupants  to  the  moon  and  to 
the  different  planets,  but  nothing 
has  so  startled  the  world  as  the  recent 
investigations  of  Dr.  Robert  H.  Goddard, 
Professor  of  Physics  of  Clark  College. 
This  savant  has  not  merely  theorized  on 
his  invention  but  has  spent  years  of  ener- 
getic investigations  which  prove  conclu- 
sively and  beyond  doubt  the  possibility  of 
building  a  rocket  which  could  ascend  to 
our  nearest  satellite,  the  moon.  The  de- 
scription of  his  apparatus  and  some  of  the 
findings  are  given  in  the  accompanying 
article. 

There  is  not  the  slightest  doubt  but  that 
a  rocket  of  this  nature,  or  an  apparatus  of 
sufficient  size  would  be  able  to  land  on  the 
dark  side  of  our  satellite.  If  Dr.  Goddard's 
rocket  carried  sufficient  flash  powder  its 
presence  could  make  itself  ascertained  thru 
some  of  the  powerful  telescopes,  which 
we  at  the  present  day,  are  using.  It  will 
not  be  necessary  either  to  wait  many  days 
for  any  such  result.  Inasmuch  as  actual 
tests  have  clearly  demonstrated  the  speed 
of  the  rocket  can  be  in  excess  of  230  miles 
in  less  than  six  and  a  half  minutes,  the 
distance  of  220,000  miles  intervening  could 
be  bridged  in  less  than  100  hours. 

It  is  astonishing  to  note  the  relatively 
small  initial  powder  charge  necessary  to 
propel  a  weight  of  one  pound  to  an  infinite 
altitude,  provided  of  course  that  the  effi- 
ciency of  the  rocket  itself  is  high,  the 
gases  that  are  ejected  having  an  effective 
velocity  of  7,000  feet  per  second,  giving  an 
increase  in  speed  of  a  hundred  and  fifty 
feet  per  second.  Such  a  rocket  requires 
only  612  pounds  of  initial  mass.  How  enor- 
mous, however,  must  this  initial  mass  be- 
come if  we  have  poor  efficiency  as  found  in 
present  day  rockets  ?  Suppose  that  in- 
stead of  7,000  feet  per  second,  we  had  a 
rocket  having  velocity  of  the  ejected  gases 
of  only  3,500  feet  per  second.  Its  initial 
mass  even  at  starting  would  then  have  to 
be  351,000  pounds.  From  these  figures, 
it  will  be  seen  that  if  we  have  an  apparatus 


all  set  up  for  send- 
ing the  rocket  to  the 
moon,  or  further  than 
to  the  moon,  even  out 
to  infinity,  and  the 
rocket  was  to  travel 
at  7,000  feet  per  sec- 
ond, as  in  actual  tests 
made  upon  it,  we 
would  only  require 
602  pounds  for  every 
pound  that  is  to  be 
sent  to  infinity.  Now 
surely,  it  does  not 
seem  at  all  improb- 
able that  we  could 
build  a  rocket  which 
would  weigh  602 
pounds.  Furthermore, 
if  this  rocket  should 
be  filled  with  flash 
powder    which  were 

exploded  automatically  upon  reaching  the 
dark  surface  of  the  moon,  it  could  be 
observed  by  the  aid  of  a  telescope  having 
a  one-foot  aperture. 

Two  and  three-quarters  pounds  of  flash 
powder  would  be  just  visible  and  13  pounds 
would  be  strikingly  visible,  according  to 
Dr.  Goddard.  It  would  be  a  wonderful 
experiment  to  watch  this  rocket  ascend  to 
the  moon,  and  illuminate  a  small  spot  on 
its  dark  side. 

It  is  for  the  reason  that  many  people 
have  obtained  mistaken  conceptions  of  the 
principle  and  purposes  of  the  "Goddard 
Rocket,"  that  this  publication  attempts  to 
place  it  before  our  readers  in  as  clear  and 
concise  a  manner  as  possible,  together  with 
its  possibilities  and  results. 

Dr.  Goddard  did  NOT  start  out  to  build 
a  machine  to  fly  to  the  moon.  He  wanted 
to  perfect  an  apparatus  capable  of  reaching 
high  altitudes  of  our  own  atmosphere,  in 
order  to  explore  its  many  mysteries.  The 
idea  of  the  Professor's  rocket  landing  on 
the  moon  was  only  incidental  and  came  up 
during  his  researches.  For,  once  the  rocket 
would  reach  beyond  only  300  miles  it 
would  be  impossible  to  prove  that  it  had 
ascended  so  high,  for  at  such  a  height  re- 
cording instruments  are  no  longer 
operative — there  is  no  more  atmos- 
phere. You  cannot  record  height  in  a 
vacuum.  Neither  can  one  follow  the 
rocket  with  a  telescope.  So,  Dr. 
Goddard  hit  upon  the  idea  to 
furnish  the  proof  by  letting 
his  rocket  go  to  the 
moon,  exploding 
there    a  small 


charge  of  flash  powder.  The  effect  could 
then  be  seen  from  the  earth.  That  surely 
would  be  proof  sufficient. 

In  the  past  an  attempt  to  reach  altitudes 
of  20  miles  or  over  has  been  very  prob- 
lematical and  doubtful,  and  only  slight  en- 
thusiasm was  aroused  on  this  subject  when 
the  first  report  and  the  theoretical  and  ex- 
perimental data  were  submitted  to  the 
Smithsonian  Institution  in  1916  by  Dr. 
Goddard.  Sufficient  interest,  however,  by 
the  Institution  to  set  aside  $5,000  for  fu- 
ture developments  caused  the  inventor  to 
work  with  zeal  and  seldomly  permitted 
any  publicity  of  the  subject.  However, 
now  that  the  rocket  is  well  under  way,  and 
things  are  running  along  smoothly,  Dr. 
Goddard  thinks  that  it  is  well  that  the 
world  should  know  more  about  the  appa- 
rata  which  had  been  used  in  conducting 
the  experiments  and  data,  and  learn  some- 
thing of  the  results  he  has  obtained.  The 
altitude  of  20  miles,  as  we  have  said,  is  a 
maximum  to  which  sounding  balloons  have 
been  sent,  altho  the  atmosphere  of  the 
earth  extends  to  a  much  greater  height.  It 
is  well  known  how  limited  our  knowledge 
of  the  upper  atmosphere  is,  nor  has  any 
means  for  attempting  to  reach  this  un- 
explored region  been  made  up  to  the  pres- 
ent time. 

Investigations  of  such  a  nature  as  to  de- 
termine the  density,  chemical  constitution 
and  temperature  of  the  upper  atmosphere 
as  well  as  the  height  to  which  it  extends, 
have   naturally    never   been  investigated. 
Whether  or  not  there  is  a  gas  surrounding 
this  earth  called  Geocoroninm  has_  often 
been  hypothetically  suggested,  and  in  fact 
this  gas  has  shown  a  spectrum  which  is 
a  single  Aurora  line.    It  is  reported  to  be 
4/10  as  heavy  as  hydrogen.    Its  investiga- 
tion would  be  only  one  of  the  many  con- 
sidered important  to  astronomy,  physics, 
and  meteorology.    Accordingly,  Dr.  God- 
dard has  carefully  studied  the  prob- 
lem and  has  divided  his  treatment 
of  the  subject  into  three  parts: 
(1)   the  theory,  (2)  experi- 
ment,   (3)  calculations, 
based  upon  the  theory 
and  the  experimen- 
tal results. 

At  first  the 
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what  method  was  to  be 
employed,  was  taken 
into  consideration,  and 
decision  finally  crystal- 
lized in  the  form  of  a 
rocket.  Inasmuch  as  a 
maximum  amount  of 
energy  necessarily  had 
to  be  obtained  from  a 
minimum  bulk  of  mat- 
ter, much  thought  was 
given  as  to  what  sub- 
stance would  liberate 
such  a  large  amount  of 
energy,  at  the  same 
time  being  sufficiently 
controllable,  so  that  the  rocket's  explosions 
would  not  shatter  the  apparatus  completely. 

An  ordinary  rocket,  however,  rises  to 
but  a  very  limited  altitude ;  the  powder 
which  furnishes  the  energy  forms  only  a 
fraction  of  the  total  mass  of  the  rocket 


The  Actual  Rocket  Used  By  Prof.  Goddard  in  His  Laboratory  Tests. 


Prof.  Goddard  and  His  "Vacuum"  Pipe,  by 
Which  Tests  Simulating  Those  in  the  Upper 
Atmosphere    Were    Made    With    His  New 
Rocket. 

and  only  a  portion  of  this  energy  is  con- 
verted into  real  kinetic  energy.  This  ki- 
netic and  potential  energy  is  necessary  in 
order  to  supply  the  force  to  raise 
the  rocket.  The  ordinary  rocket 
and  the  Coston  rocket  is  as  ineffi- 
cient as  a  poor  heat  engine,  and  Dr. 
Goddard  proves  this  by  various 
experiments.  It  has  been  found 
that  powder  in  the  ordinary  rocket 
consists  of  %  or  1/5  of  the  total 
mass,  and  its  efficiency  being  only 
about  2  per  cent,  the  average  veloc- 
ity of  the  gases  expelled  was  about 
1,000  feet  per  second.  Even  the 
Coston  ship  rocket  which  is  used 
for  signaling  on  board  ships,  and 
which  has  a  range  of  at  least  % 
mile,   was   found  to  be  very  in- 


efficient. Experiments  with  the  rocket  in-  rocket.  Now,  th 
vented  by  Dr.  Goddard  have  shown  that  to  what  would 
the  efficiency  has  been  increased  to  64  per 
cent  by  changing  the  powder  used  on  other 
rockets  to  dense  smokeless  powder.  This 
is  placed  in  a  strong  steel  chamber  pro- 
vided with  nozzles  separably  fitted,  these 
nozzles  having  smooth  tapering  sides.  The 
highest  average  velocity  thus  obtained  by 
simply  changing  the  mechanism  and  the 
charge  was  8,000  feet  per  second. 

The  idea  was  to  have  most  of  the  mass 
propellant,  that  is  to  say  the  efficiency  of 
the  rocket  would  be  greatly  increased  if 
the  contents  would  be  about  fifteen  times 
the  weight  of  the  rocket  and  consist  of 
propelling  material.  It  stands  to  reason 
and  it  is  quite  easy  to  see  that  a  mass  of 
propelling  material  will  naturally  permit 
the  rocket  attaining  greater  speed  and 
higher  altitudes,  and  yet  no  attempt  has 
been  made  to  improve  the  ordinary  rocket 
used  for  signaling  purposes  and  fireworks 
exhibitions. 

Another  principle  has  been  incorporated 
in  the  Goddard  idea  whereby  a  secon- 
dary rocket  would  be  fired  from  the  first 
rocket  after  it  had  reached  a  certain  alti- 
tude, so  that  the  weight  in  both  would  con- 
sist largely  of  propellant  matter,  and  when 
the  smaller  charge  of  powder  was  left,  the 
larger  mass  (dead  weight  of  chamber  hold- 
ing previous  charges)  would  drop  off  as 
dead  weight. 

EXPERIMENTS. 

Experiments  were  conducted  along  these 
lines  of  reasoning  and  the  results  are  abso- 
lutely and  thoroly  accurate.  Dr.  Goddard 
has  gone  into  the  subject  more  deeply  than 
an  experimenter  would.  He  has  clearly 
demonstrated  with  photographs  and  data 
the  possibility  and  plausibility  of  his  ideas. 

In  order  to  obtain  the  velocity  required, 
it  was  necessary  to  radically  improve  the 
form  of  rocket.  Both  the  Coston  ship 
rocket  and  the  common  type  rocket  used  by 
boys  on  the  Fourth  of  July  are  impractical 
and  measurements  obtained  with  a  ballistic 
pendulum  showed  this  to  be  so.  In  order 
to  obtain  the  high  velocity  required  there- 
fore, several  innovations  were  made.  First 
— the  employment  of  a  stronger  powder ; 
dense  smokeless  powder  was  used,  as  it 
permitted  of  a  much  higher  heat  value  than 
the  ordinary  black  powder  usually  em- 
ployed in  the  common  rockets. 

It  was  next  desired  to  obtain  very  high 
pressures  and  a  steel  chamber  was  used  for 
this  purpose.  Added  to  this  was  an  addi- 
tion to  the  rocket  of  a  new  type  of  nozzle,  could 


so  that  the  work  of  the 
expansion  of  the  gases 
would  be  available. 

A  small  steel  cham- 
ber was  finally  evolved. 
During  the  process  of 
this  work  a  model  was 
constructed  which  could 
be  readily  reloaded  and 
fired  by  electricity ; 
readings  on  a  ballistic 
pendulum  and  by  direct 
lift  showed  an  ejection 
velocity  up  to  nearly 
8,000  feet  per  second  in 
the  air  for  the  new 
e  great  question  arose  as 
happen  if  the  explosions 


The  Goddard  Design  of  Aerial  Rocket 
Mounted     in     Recording    and  Firing 
Head,    Which    Could    Be    Attached  to 
Vacuum  Chamber  Shown  at  Left. 


Ponder  charge. 


Platinum  wire  ma/r/hg  contact 
'     ivtfh  trod 


Copper 
■  wire 
_i  


/  Spring  ho/ding 
T/ireoded  for  ac/opf/ng r or  Pods  wire  taut 
fengffis  of  nozz/es 


Sectional  View  of  the 


Goddard  Rocket 
Tests. 


Used   in  Laboratory 


be  continued  without  interruption 
until  the  rocket  reached  the  higher 
altitudes,  where  obviously,  there  is 
no  air.  Would  the  force  of  the 
charge  have  sufficient  kick-back 
against  this  highly  rarefied  air  to 
cause  the  projectile  to  continue  in 
its  course?  Accordingly  a  series  of 
experiments  were  started  and  the 
results  were  even  greater  than  those 
obtained  in  air,  that  is  to  say,  the 
rocket  was  mounted  in  a  vertical 
position,  so  that  expelled  gases  were 
shot  downward  and  the  chamber 
moved  upward  by  reaction. 

The  rocket  was  mounted  in  a 
system   which   permitted   it  to  be 
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suspended  from  a  steel 
spring.  A  smoked  glass  plate 
alongside  with  an  indicator 
showed  exactly  to  what  ex- 
tent the  rocket  was  pro- 
pelled upward.  The  entire 
system  was  now  mounted  in 
a  long  tube-like  chamber 
from  which  the  air  was  ex- 
hausted. In  the  bottom  of 
this  chamber  some  very  fine 
wire  screening  was  coiled 
around  in  a  spiral  form,  ly- 
ing upon  criss-cross  screen- 
ing, so  as  to  scatter  the 
force  of  the  explosion  and 
prevent  any  rebounding  if 
possible.  In  this  way,  only 
the  actual  kick-back  effect 
produced  upon  the  rocket 
by  the  discharge,  would  be 
recorded.  If  this  were  not 
done,  it  is  obvious  that  the 
gases  striking  the  bottom  of  the  tube,  would 
be  reflected  and  cause  the  rocket  to  move 
upward  perhaps  sufficiently  to  add  quite 
something  to  the  record  obtained.    In  ad- 


Illustrating  How  the  "Kick"  Effect  or  Reaction  Is  Caused 
Even  in  a  Vacuum.    A  Gun  Fired  in  a  Vacuum  "Kicks,"  the 
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One    Proposal   for  a   "Moon    Rocket" — Suc- 
cessive   Charges    Are    Fired    by    a  Machine 
Gun  Action.     The  Lower  Rocket   Drops  Off 
After  Its  Charges  Are  Exhausted. 


dition  an  impulsemeter  was  placed  in  the 
chamber  to  record  any  rebound.  This  was 
simply  a  thin  pencil  of  lead  with  a  flattened 
end  mounted  in  a  glass  tube  and 
suspended  by  a  spring  in  the  top 
of  the  chamber,  so  that  if  any 
gas  was  reflected,  it  would  record 
on  the  impulsemeter.  The  read- 
ings on  the  meter  were  so  minute 
that  for  ordinary  discussion  they 
would  not  even  need  to  be  taken 
into  consideration.  Thus  the 
coiled  mesh  screening  acted  as  a 
.wonderful  damper  to  prevent 
the  mass  of  gas  from  being  re- 
flected and  shot  backward. 

Notwithstanding  the  fact  that 
these  results  would  tend  to  im- 
press even  the  credulous  mind 
and  convince  them  of  the  possi- 
bility and  probability  of  the 
scheme,    Dr.    Goddard  devised 


still  another  scheme,  what  he  terms  a 
friction  brake.  This  consists  of  a  large 
hollow  wheel  of  iron  with  a  pipe  leading 
to  its  inner  surface  so  that  when  an  ex- 
plosion occurs,  it  will  cause  the  gases  to 
come  down  on  the  inner  side  of  this  coiled 
pipe  and  the  force  of  the  explosion  makes 
the  gases  travel  to  the  outer  surface  of  the 
oval  tube,  in  this  way  dispersing  their  effect 
by  the  centrifugal  force  formed  and 
preventing  any  reaction  on  their  part  by 
reflection. 

In  both  the  above  experiments,  the  air 
was  completely  exhausted  from  the  cham- 
bers in  which  the  rockets  were  being  tested 
by  means  of  a  stopcock.  The  circular 
testing  tube  shown  in  the  accompanying 
photograph,  weighed  about  200  pounds  and 
was  10  feet  high.  It  consisted  of  a  straight 
pipe,  carefully  fitted  and  welded  to  two 
sections  of  U-shaped  pipe.  In  this  way,  the 
gases  which  were  shot  downward  from  the 
rocket  in  the  straight  portion,  entered  the 
circular  part  and  passed  around,  due,  as  has 
been  said,  to  the  velocity  and  the  centrif- 
ugal force,  not  returning  up  the  pipe  again, 
until  of  course,  the  energy  was  greatly  re- 
duced and  affecting  any  record  which  the 
rocket  itself  might  be  making.  Here  as  in 
the  previous  experiment,  method  of  detect- 
ing gaseous  rebound  was  employed.  It  was 
found  that  the  rocket  had  a  greater  velocity 
in  a  vacuum  than  when  the  same  experi- 
ment was  tried  in  air,  using  the  same 
chamber,  same  mass  of  powder  and  the 
same  nozzle.  The  medium  and  short  noz- 
zles gave  better  results  in  vacuo  than  in 
air,  but  very  little  difference  was  noted 
when  a  long  nozzle  was  employed,  provided 
Du  Pont  powder  was  used.  With  other 
powders  different  figures  were  obtained. 

In  the  cylindrical  testing  tube,  which  was 
used,  an  item  of  interest  was  noted  in  that 
when  the  explosion  occurred  the  sound  of 
the  report  resembled  a  sharp  blow  of  a 
hammer  on  the  cap  of  the  pipe.  With  the 
results  from  this  apparatus,  it  was  seen 
that  a  body  of  this  nature  could  travel 
through  a  vacuum,  and  make  very  good 
speed  as  the  results  of  Dr.  Goddard's  ex- 
periments clearly  show  a  possibility  of  ob- 
taining a  speed  of  7,680  feet  per  second. 


Explosion. 


The  fact  that  the  veloci- 
ties are  higher  in  vacuo — as 
much  as  22  per  cent — than 
in  air  may  be  due  to  con- 
ditions of  ignition  quite  dif- 
ferent from  those  in  air; 
and  also  due  to  the  fact 
that  there  is  no  air  to  inter- 
fere with  the  stream  lines 
of  the  gas.  Photographs 
taken  clearly  show  that 
the  gas  is  really  a  jet 
having  an  extremely  high 
velocity  and  is  not  merely  a 
reaction  against  the  air. 
This  velocity  depends  a 
great  deal  upon  the  manner 
of  loading,  ignition  and 
forms  of  nozzle ;  hence,  in 
practice,  care  is  taken  to 
test  out  all  forms  of  rockets. 

A  very  peculiar  feature 
of  these  experiments,  dem- 
an    efficiency    of  fully 
be    obtained  from 
engine,     if     we  con- 
This   is   a  good  deal. 


can 


rO 


Successive  stages  in  Pochels 
travel  due  to  one  explosion  Fach /mpac/or 
IricA  wane  occurs  a  frociiOn  of  a  second  /a/er  pvshrhf  /nervate/ 
on  and  on  toils  ultima/e  l/m/f  -FPe  moon  perhaps.  - 


An  Explosive  Force  Wave  Will  Push  Any  Obstacle,  As 
in  the  Direction  of  the  Expanding  Waves,  Even  in  a 


onstrate  that 
64  per  cent 
this  interesting 
sider  it  as  such 
higher  than  any 
gasoline  engine 
or  internal  com- 
bustion machine, 
the  efficiency  of 
which  is  about  45 
per  cent,  and  the 
best  steam  engine 
offers  an  efficien- 
cy of  slightly 
over  21  per  cent. 
It  is  doubtful 
whether  any  en- 
gine or  turbine 
could  compete 
with  this  type  if 
it  is  considered 
as  such.  The 
highest  velocity 
obtained  exceed- 
ed V/2  miles  per 
second. 

E  x  p  e  r  iments 
are  now  going  on, 
which  attempt  to 
decrease  the 
weight  of  the 
rocket  itself, 
using  a  method 
of  reinserting 
charges  which 
are  exploded 
periodically  by 
machine  gun  like 
action.  It  is  like- 
wise the  purpose 
of  the  inventor 
to  have  the 
mass  of  propell- 
ant  material  very 
large,  so  large  in 
fact  that  the 
weight  of  the 
rocket  itself  and 
the  accompany- 
i  n  g  mechanism 

will  be  a  comparatively  negligible  quantity. 
By  applying  these  findings  to  further  ex- 

 periments  for  obtaining  altitudes 

greater  than  the  earth's  atmos- 
phere, some  method  must  be  ar- 
ranged to  bring  any  recording 
instruments  safely  to  the  ground 
again  after  the  rocket  has  reached 
the  desired  altitude.  For  this 
purpose  a  small  parachute  is  em- 
ployed, as  it  can  fall  with  re- 
m  a  r  k  a  b  1  e  speed  in  and 
thru  the  thinner  strata  of 
air,  but  when  it  reaches 
the  denser  areas  it  falls 
much  slower  and  finally 
comes  to  a  resting  posi- 
tion without  a  thud.  Hence 
practically  instantaneous  re- 
ports could  be  obtained  as 
{Continued  on  page  1048^ 


One  Form  of  Steel  Tank 
Into  Which  the  Rocket 
Was  Fired  to  Simulate 
High  Altitude  Condi- 
tions. 


a  Rocket, 
Vacuum. 
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PARTICLES 


The  Wonderful  New  Comprest  Air  System  of  Plating  Any  Object  with  Metal  to  Any  Desired  Thickness.    The  Metal  to  be  Plated 
on  to  the  Object   Is  Placed  in  the  Hopper  of  the  Electric  Arc   Heater,  Whence   It  Descends  Slowly  Into  the  Arc,  Where  It  Is 
Instantly  Melted  and  Then  Blown  by  Comprest  Air  Thru  a  Suitable  Nozzle  Onto  the  Object  to  be  Plated. 


Platting'  By  Compirestl  Air 


A  well-informed  correspondent,  Samuel 
Crowther,  of  The  New  York  Tribune, 
lately  returned  from  Germany,  observed  a 
method  of  plating  metals,  in  which  com- 
prest air  was  employed.  This  machine  for 
plating,  the  correspondent  declares,  is  very 
highly  regarded  by  the  Germans.  The  sur- 
face to  be  plated  is  cleaned  with  chemicals 
and  then  a  thin  sheet  of  the  plating  metal 
is  blown  on  with  a  device  resembling  a 
hand  torch.  The  torch  contains  a  small 
electric  furnace  which  reduces  the  plating 
metal  to  a  liquid  and  thru  the  connection 
with  a  tank  of  comprest  air  the  molten 
metal  is  sprayed  onto  the  surface.  See 
accompanying  sketch. 

By  this  method,  gun  metal,  brass  and 
copper  were  put  on  iron  or  steel  for  such 
parts  of  machines  as  required  it,  the  coated 


metal  parts  being  used  instead  of  solid  gun 
metal,  brass  and  copper.  This  saved  large 
quantities  of  these  three  products  when 
they  were  exceedingly  scarce  in  Germany. 

This  particular  comprest  air  and  electric 
furnace  plating  scheme  is  portable  and  de- 
clared to  be  most  convenient  in  usage.  It 
is  expected  by  the  Germans  to  have  a  per- 
manent and  wide  use  in  the  coating  of 
ships'  bottoms,  tanks  and  other  large  struc- 
tures where  the  plates  cannot  be  plated  be- 
fore erection.  In  fact,  Mr.  Crowther  re- 
ports, it  constitutes  a  new  variety  of  metal 
painting  arrangement. 

The  well-known  Schoop  process  is  said 
to  be  about  eight  years  old  and  is  capable 
of  depositing  lead,  tin,  zinc,  aluminum, 
copper,  nickel  and  their  alloys  on  any  co- 
herent object,  whether  metallic  or  not.  The 


thickness  of  the  coating  is  under  instant 
control  and  the  application  can  be  limited 
to  any  portion  of  the  object. 

The  difference  between  the  original 
Schoop  method  and  that  described  by  Air. 
Crowther  is  that  the  former  involved  the 
use  of  a  "pistol,"  air  at  40  lbs.  pressure, 
a  tank  of  hydrogen  and  another  tank  con- 
taining some  reducing  gas,  usually  oxygen, 
acetylene  or  blau-gas,  the  metal  to  be  ap- 
plied being  liquefied  in  flame ;  whereas  in 
the  latter  a  small  electric  furnace  is  util- 
ized to  make  the  metal  molten  before  it 
is  projected  by  the  air  pressure. 

The  Schoop  process  has  been  used  in  the 
United  States  to  some  extent,  but  is  still 
susceptible  of  considerable  development 
Here  its  use  is  said  to  have  been  wholly 
for  its  convenience  in  ordinary  practise 
and  not  as  an  economical  expedient. 


;©siniattie  Stereopticomi 


The  Owen  Automatic  Stere- 
opticon  demonstrates  a  new 
use  of  electricity,  and  is  a 
simple  device  that  can  be  car- 
ried in  a  suitcase,  costs  little 
to  operate,  has  nothing  to 
wear  out  or  replace,  and  will 
last  practically  a  lifetime. 

Its  essential  parts  are  a 
1,000  candlepower,  nitrogen 
tungsten  proj ection  lamp, 
condensing  and  obj  ective 
lenses,  a  screen  upon  which 
the  pictures  are  to  be  pro- 
jected, the  necessary  slides, 
and  a  small  electric  motor  to 
be  attached  to  an  electric 
light  socket,  and  which  oper- 
ates by  either  direct  or  alter- 
nating current. 

The  usual  size  projects 
forty-six    slides    upon  the 


This  New  Automatic  Stereopticon  Has  a  1,000  C.  P.  Tungsten  Lamp,  and 
50  to  100  Slides  or  More,  May  Be  Changed  Successively  and  Automatically. 


screen,  allowing  each  to  re- 
main in  position  twelve  sec- 
onds, when  it  is  automatically- 
replaced  by  the  next.  Ma- 
chines which  project  one  hun- 
dred, two  hundred  or  more 
slides  may  be  built  to  order. 

The  picture  may  be  shown 
either  large  or  small  by  mere- 
ly varying  the  distance  of 
the  objective  lens  from  the 
screen.  The  projection  is  in 
the  form  of  a  cone  with  the 
small  end  at  the  lens,  and 
the  large  end  on  the  screen, 
and  the  farther  the  screen 
from  the  machine,  the  larger 
the  picture. 

This  automatic  stereopticon 
is  invaluable  for  store  and 
window  advertising. — Photo 
courtesy  General  Electric  Co. 


990 


ELECTRICAL  EXPERIMENTER 


February,  1920 


COMING  INVENTIONS  No.  4 

FOR  millions  of  years  the  human  race 
has  been  reared  on  a  planet  upon 
which  gravitational  effects  may  be 
termed  as  being  fairly  high.  All  the 
various  effects  produced  by  the  mass 
of  the  earth,  not  only  on  every  human  be- 
ing, but  upon  every  object  as  well,  are  so 
ingrained  into  us,  and  we  have  grown  so 
accustomed  to  them,  that  it  appears  to  us 
the  most  natural  thing  in  the  world  when  a 
stone  drops  or  an  apple  falls  from  the  tree. 

We  seldom  try  to  fathom  why  such 
gravitational  effects  do  occur,  and  until 
Newton  first  propounded  his  immortal 
work  on  gravitation,  even  deep  thinkers  did 
not  clearly  understand  why  a  stone  released 
from  the  hand  should  strike  the  earth  with 
a  thud.  Even  today  few  people  realize 
what  gravitational  effects  are.  They  will 
give  you  an  off-hand  answer,  saying  "Oh, 
yes !  A  stone  falls  downward  because  the 
earth's  gravitation  attracts  it,"  and  leave  it 
go  at  that.  But  how  many  have  ever  given 
a  thought  to  the  idea  what  would  happen  to 
all  of  us  if  gravitation  suddenly  ceased? 

Gravitation  is  not  the  same  on  all  plan- 
ets of  the  heavenly  bodies.  We  have  de- 
scribed in  previous  articles  in  this  maga- 
zine the  effects  produced  upon  heavenly 
bodies  smaller  than  the  earth,  where  con- 
sequently the  gravitation  is  reduced  as  well. 
For  instance,  a  man  who  on  earth  weighs 
150  pounds  weighs  only  25  pounds  on  the 
moon.  On  the  little  planetoid  Eros,  which 
has  a  diameter  of  only  ten  miles,  the  grav- 
itational pull  is  practically  nothing.  Thus, 
the  150-pound  man  on  this  planet  only 
weighs  2  ounces  instead  of  150  pounds. 
From  this  follows  that  weight  is  only  a 
term  conceived  in  our  brain.  It  is  only 
fairly  stable  on  the  earth.  Remove  the 
earth  and  you  would  be  absolutely  weight- 
less, there  being  no  gravity,  except,  of 
course,  for  the  attraction  of  the  sun  or 
other  heavenly  bodies,  if  you  came  within 
their  influence. 

As  Professor  Einstein  so 
aptly  put  it  in  a  recent  in- 
terview :  "Take  this  house 
and  remove  the  earth  to  an 
infinite  distance.  What  hap- 
pens? The  house  as  well  as 
the  objects  contained  there- 
in will  weigh  nothing  out 
in  space.  Our  bodies  w  ould 
float  in  the  air  providing  air 
was  retained  in  the  house. 
We  could  just  as  well  walk 
on  the  ceiling  as  along  the 
sides  and  bounce  from  ceil- 
ing to  the  floor;  it  would  be 
all  the  same.  For  in  space 
there  is  no  up  or  down,  and 
the  word  'weight'  has  no 
meaning." 

Recently  a  cable  dispatch 
from  Rome  brought  the  an- 
nouncement   that  Prof. 
Maiorana    discovered  that 
lead  balls  swimming  on  a 
pool  of  mercury  lost  a  cer- 
tain amount  of  weight.  It 
was     explained     that  the 
weight  was  lost  due  to  a 
screening  effect  which  the 
mercury  produced   on  the 
lead  ball.    In  other  words,  mercury  acts 
as  a  sort  of  insulator  against  the  earth's 
gravitational  waves.    For  gravitation  cer- 
tainly  is  propagated  the   same  as  other 
forms  of  energy,  i.e.,  in  wave-form. 

Prof.  T.  J.  J.  See,  famous  investigator 
of  Mare  Island,  California,  in  an  address 
before  the  California  Academy  of  Sciences, 
announced  recently  that  his  researches  on 


gravitation  in  1917  and  his  latest  researches 
on  molecular  forces  confirmed  Maiorana's 
claim  that  the  screening  of  gravitation  has 
been  shown  to  exist.  "In  1917,"  says  Pro- 
fessor See,  "I  explained  the  fluctuation  of 
the  moon's  main  motion  by  the  circular  re- 
fraction of  the  sun's  gravitation  waves, 
as  they  are  propagated  thru  the  solid  body 
of  our  earth  at  the  time  of  lunar  eclipses. 
I  found  also  from  dealings  with  capillary 
forces  that  quicksilver  is  indeed  very  re- 
sistant to  the  waves  which  produce  molec- 
ular action,  and  this  developed  a  new 
theory  of  the  depression  of  the  mercury  in 
capillary  tubes.  This  would  tend  to  con- 
firm Maiorana's  claim  that  a  basin  of  mer- 
cury beneath  a  suspended  mass  of  lead 
may  decrease  the  gravitation  of  the  lead  by 
a  small  amount.  My  researches  on  ether 
show  conclusively  that  gravitation  is  due 
to  waves  in  the  ether,  and  certain  very  re- 
sistant bodies  in  the  line  of  action  may 
thus  introduce  a  slight  screening  effect." 

This  reasoning  opens  up  new  avenues  of 
thought  of  what  may  be  accomplisht  in 
the  future  when  we  have  found  a  perfect 
screen  against  gravitation.  Let  us  go  back 
to  our  famous  Newton  experiment  of  the 
falling  apple. 

Suppose  we  find  some  means  of  inter- 
posing between  the  apple  and  the  earth  a 
screen  which  effectively  cuts  off  all  the 
gravitational  effects  above  it.  Then  suppose 
we  attempt  to  let  the  apple  drop.  It  will  no 
longer  drop  because  we  have  neutralized 
gravitation.  Of  course,  so  far  no  insulator 
of  gravitation  exists,  but  that  does  not  mean 
that  one  will  not  be  found  sooner  or  later. 
Let  us  now  cite  a  very  simple  analogy. 

Fig.  1  shows  a  powerful  electro  magnet. 
It  will,  let  us  say,  attract  one  hundred 
pounds  of  iron.  This  is  shown  at  A,  which 
represents  a  mass  of  iron.  The  instant  the 
current  is  turned  on  the  mass  leaps  for- 
ward to  the  magnet,  which  will  hold  it 


To  battery  &  switch 


This  Illustration  Is  Given  to  Show  an  Analogy  Between  the  Attraction  of 
Magnetism  and  the  Attraction  of  Gravitation.  In  Fig.  1  the  Iron  A  Is  Attrac- 
ted to  the  Magnet.  In  Fig.  2  Although  We  Interpose  the  Copper  Plate  B, 
the  Iron  A  Is  Still  Attracted  Because  Magnetism  Passes  Through  Copper  the 
Same  As  Water  Through  a  Sieve.  But  in  Fig.  3  the  Iron  A  Is  No  Longer 
Attracted  Because  the  Iron  Plate  C  Now  "Insulates"  the  Iron  A  from  the 
Electro-Magnet.  The  Electro- Magnet  Now  Is  "Short-Circuited."  If  We 
can  find  a  similar  "insulator"  for  gravitation,  then  if  you  release  a  stone 
from  your  hand,  it  will  no  longer  fall  to  the  earth  as  long  as  the  gravitation 
"insulator"  is  interposed  between  the  hand  and  the  stone. 

attracted  as  long  as  the  magnetism  acts. 

Turn  to  Fig.  2.  Here  we  repeat  the 
same  experiment,  but  between  the"  magnet 
and  the  iron  mass  A  we  interpose  a  thick 
sheet  of  copper.  The  magnet  still  acts  on 
the  mass  A  just  as  if  the  copper  piece  B 
were  not  in  existence.  In  other  words,  the 
magnetism  passes  right  thru  the  copper 
mass  just  as  your  apple  will  be  attracted  by 


the  earth,  even  should  you  interpose  a  sheet 
of  copper  between  the  apple  and  the  earth. 
Gravitational  effects  will  still  flow  thru  the 
copper  as  if  it  were  not  there,  exactly  as 
is  the  case  with  our  magnet. 

If,  in  Fig.  2,  we  substitute  various  other 
bodies  we  find  that,  with  one  or  possibly 
two  exceptions,  the  effect  will  always  be 
the  same.  If  the  copper  sheet  B  is  re- 
moved and  instead  of  it  we  substitute  a 
slab  of  marble  or  a  plank  of  wood,  or  most 
any  other  substance,  the  effect  will  still  be 
the  same.  The  iron  mass  A  will  still  be 
attracted  by  the  magnet,  the  magnetism 
passing  right  thru  the  marble,  thru  the 
glass  or  thru  the  other  substances,  just  as 
if  they  were  not  there.  All  these  sub- 
stances act  to  magnetism  just  like  a  sieve 
acts  to  water.  It  makes  no  difference  if 
our  sieve  be  made  of  copper,  glass  or  any 
other  substance,  the  water  runs  right  thru 
it,  as  we  well  know.  So  with  magnetism 
and  the  various  substances. 

Now  turn  to  Fig.  3.  If  instead  of  our 
copper  sheet,  we  now  substitute  a  thick 
iron  or  nickel  plate,  C,  our  magnet  will  no 
longer  attract  the  iron  mass  A.  Why  not? 
For  the  simple  reason  that  iron  and  nickel 
are  about  the  only  magnetic  substances  we 
know  of.  In  other  words,  our  magnetic 
lines,  instead  of  attracting  the  mass  A, 
now  attract  the  iron  plate,  and  effectively 
short-circuit  what  we  call  the  lines  6f  force 
emanating  from  the  magnet;  for  this  rea- 
son no  magnetism  worth  mentioning 
reaches  the  block  A.  As  seen  in  Fig.  3, 
altho  the  current  is  on,  the  mass  A  is  no 
longer  attracted.  What  have  we  accom- 
plisht in  this  experiment?  Simply  this: 
We  have  effectively  placed  a  screen  be- 
tween the  magnet  and  the  mass  A.  In 
other  words,  the  iron  plate  C  no  longer  acts 
like  a  sieve,  because  it  does  not  let  pass 
magnetic  lines  of  force,  but  absorbs  them. 
Just  as  if  our  sieve  mentioned  above  was 
made  of  blotting  paper. 
We  know  that  blotting 
paper  has  many  fine  pores, 
and  altho  acting  as  a  sieve 
in  a  way,  we  keep  the  water 
from  rushing  thru  it 
because  now  the  sieve, 
strictly  speaking,  does  not 
act  as  a  sieve  any  longer, 
i.  e.,  it  absorbs  the  water. 

The  same  with  gravita- 
tion. If  we  can  find  a 
means,  and  I  predict  that 
such  a  means  will  be  found 
in  less  than  one  hundred 
years,  to  effectively  screen 
gravitational  effects,  the 
most  wonderful  era  will 
have  dawned  upon  human- 
ity. 

We    know    today  that 
gravitational    effects  are 
mainly  electrical.     We  al- 
ready   described     in  our 
March  1918  issue  (page  743) 
of  the  Electrical  Experi- 
menter, Professor  Francis 
E.   Nipher's   historical  ex- 
periment conducted  at  the 
St.    Louis    Academy  of 
Science,  in  which  he  actu- 
ally demonstrated   that  electricity  acting 
upon  lead  balls  effectively  reduces  gravita- 
tion.   This  certainly  proves  the  correlation 
between  electricity  and  gravitation,  and  at 
a  not  far  distant  date  I  predict  that  a  way 
will  be  found  to  entirely  nullify  all  gravita- 
tional effects  by  means  of  electricity. 

Suppose  someone  perfects  a  gravitation 
screen,  a  metallic  or  other  screen  which  is 
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Fig.  5. — Several  Applications  Showing  What  Happens  When  We  Have  Discovered  a  Gravitation  "Insulator."  1.  Shows  a  Patient  Who 
No  Longer  Requires  a  Bed  for  Resting;  He  Stays  Suspended  in  the  Air.  2.  Shows  a  Locomotive  Being  Assembled  Without  the  Necessity 
of  Electric  Cranes  and  Winches.  The  Locomotive  and  Parts  Weigh  Nothing,  Hence  Will  Be  Assembled  in  a  Fraction  of  the  Time  Required 
to  Do  This  Now.  3,  Factory  Scene  Showing  Operator  Assembling  Goods  Practically  Without  Effort.  Note  That  Her  Work  Is  Spread  Over 
Different  Planes.  4.  This  is  What  Your  Future  Office  Will  Look  Like.  The  Disorder  Is  Only  Apparent.  The  Typist  Will  Keep  Her  Bas- 
ket and  Papers,  Etc.,  in  Most  Accessible  Positions.  There  Will  Be  No  Fatigue,  and  Work  Will  Be  Like  Play.  5.  How  a  Very  Large  Safe 
Can  Be  Moved  By  a  Very  Small  Truck.  The  Safe  Being  Weightless,  It  Can  Be  Moved  Without  Effort.  6.  When  the  Elevator  Cable  Breaks, 
No  Harm  Is  Done,  for  the  Elevator  and  Occupants  Weighing  Nothing,  Cannot  Drop  Down  the  Shaft,  Due  to  the  Suspended  Gravitation. 


laid  flat  upon  the  earth.  It  is  then  charged 
by  means  of  a  certain  form  of  electricity 
as  depicted  in  Fig.  4.  The  screen  here 
shown  is  made  of  round  circular  discs  in- 
vented by  Nikola  Tesla,  because  round 
discs,  when  used  in  connection  with  tre- 
mendous high  frequency  currents,  do  not 
cause  such  great  loss  by  radiation  in  the 
atmosphere  as  if  a  single  sheet  or  net 
were  used.  The  screen  suggested  would 
be  in  the  form  of  a  shallow  sauce-pan  as 
shown. 

As  soon  as  energized  in  the  correct  man- 
ner all  gravitation  above  the  screen  will  be 
shut  off.    In  other  words,  any  object  placed 
above  the  screen  no  matter  how  high  above 
it  will  become  weightless.    It  will  have 
mass  but  no  weight.    Suppose  two  lead 
balls   were   suspended   above  the  screen. 
These  would  of  course  not 
drop  down  to  the  ground 
now.   They  would  stay  free- 
ly suspended,  but  a  curious 
thing  would  happen.  These 
two   balls    if   placed  near 
enough    together  would 
gradually  draw  together  and 
finally  collide,  because  each 
sphere  according  to  New- 
ton's   law    of  gravitation 
would  now  be  a  "planet"  by 
itself,  and  one  sphere  would 
act  upon  the  other.  The 
effect  however,  would  be  ex- 
tremely slight ;  all  in  propor- 
tion to  the  size  of  the  balls. 
This  experiment  is  only 


mentioned  because  it  should  be  borne  in 
mind  that  in  the  other  examples  which  fol- 
low, there  will  be  mutual  gravitational  at- 
traction between  the  various  bodies  floating 
in  the  air  such  as  shown  in  Fig.  4. 

For  instance,  there  will  be  a  certain 
amount  of  gravitational  attraction  between 
the  man  and  the  little  foot-stool.  This 


effect,  however,  is  so  negligible  that  at  the 
distance  shown  in  the  illustration,  there 
would  not  be  enough  gravitational  attrac- 
tion between  the  two  bodies  to  attract  each 
other  sufficiently  to  make  one  object  move 
to  the  other. 

Let  us  now  see  what  happens,  when  gravi- 
tation is  suddenly  suspended.  Fig.  4  and 
our  cover  illustration  shows  this  graphically. 
There  being  no  weight  whatsoever,  the 
two  persons  shown  can  move  their  hands 
and  bodies  any  way  they  wish  without  the 
slightest  effort.  They  can  assume  any  pose 
they  desire  and  they  will  stay  suspended, 
hanging  as  it  were,  fixt  in  space,  unless  they 
jerk  themselves  out  of  their  position  into 
another  one.  It  will  be  seen  that  the  little 
foot-stool  hangs   suspended  in  a  curious 


Fig.  4. — A  Reproduction  from 
Our  Front  Cover  Drawing, 
Showing  What  Happens 
to  You  At  Dinner  When 
Gravitation  Is  Suspended. 
The  Girl,  By  the  Way,  Is 
Not  Blowing  Bubbles,  But 
Is  Drinking  a  Grape-Frult 
Highball,  Which,  of  Course, 
Weighs  Nothing.  The  Ball 
Formation  Is  Caused  By  Sur- 
face Tension,  Which  Causes 
Liquids  to  Form  Into  a 
Sphere.  This  Is  the  Same 
Principle  That  Makes  Small 
Drops  Perfectly  Round. 
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position.  The  lady  just  gave  it  the  very 
slightest  kick,  and  it  immediately  collided 
with  the  gentleman's  leg,  only  to  bump 
back  again  towards  the  lady's  feet ;  this 
would  have  kept  up  indefinitely,  were  it  not 
for  the  resistance  of  the  air,  which  after  a 
few  oscillations  stopt  the  foot-stool  in  the 
position  shown. 

How  did  the  lady  and  the  gentleman  as 
well  as  the  different  table  utensils  come 
to  be  in  the  position  as  shown  in  our  illus- 
tration? Before  the  current  was  turned 
on  they  were  seat- 
ed at  a  table  in  the 
usual  manner  with 
the  objects  on  the 
table.  The  current 
was  then  turned  on, 
effectively  making 
the  two  human  be- 
ings as  well  as  the 
table  and  the  other 
dbjects  weightless. 
Holding  on  to  the 
table,  both  slightly 
pusht  against  the 
electrified  sc  r  e  en 
and  immediately 
both  tab!  e  and 
everything  else 
went  sailing  a  few 
feet  into  the  air. 
If  the  push  had 
been  too  hard  they 
would  have  landed 
with  their  heads 
against  the  ceiling, 
so  the  push  neces- 
sarily bad  to  be 
very  slight.  An  at- 
tendant then  came 
along  and  pulled 
away  the  tables 
and  the  chairs 
with  the  resulting 
effect  shown  in  the 
illustration.  The 
objects  could  no 
longer  fall,  and 
therefore  remain- 
ed in  the  positions 
shown. 

The  gentleman 
now  wanted  to 
smoke  and  re- 
moved the  matches 
and  cigarettes 
"laying"  beside 
him.  After  he  had 
removed  his  hands 
from  them,  the  ob- 
jects remained  just 
w  here  he  left 
them.  They  could 
not  of  course  fall. 
The  lady  then  pro- 
test a  desire  to 
have  a  grape-juice 
highball.  Her  com- 
panion took  the 
glass  containing 
grape-juice,  turned 
it  upside  down,  but 
not  a  drop  came 
out.  There  was  no 
gravitation,  hence 

the  liquid  could  not  flow  out  of  the  glass. 
Then  he  simply  jerked  away  the  glass 
with  a  quick  movement,  and  the  grape 
juice  came  out  of  the  glass  by  reason  of 
its  inherent  inertia.  Due  to  the  sur- 
face tension  present  in  all  liquids,  the 
grape  juice  immediately  formed  itself  into 
a  small  sphere.  Surface  tension  in  liquids 
always  tends  to  produce  balls  of  any  liquid, 
as  you  may  easily  convince  yourself  by 
spilling  drops  of  water  on  a  cloth,  and 
particularly  velvet.  You  will  see  that  the 
drops  form  themselves  into  perfect  spheres. 
But  drop  a  glass  full  of  water  on  the  velvet 
and  it  will  spread  all  over.  Why?  The 
gravitational  effect  of  the  earth  interferes 
with  the  surface  tension  and  is  sufficient  to 
prevent  the  water  from  forming  itself  into 
a  big  sphere.    In  other  words,  in  dropping 


water,  only  small  spheres  can  be  formed, 
because  on  them  the  gravitational  effect  is 
small,  and  not  sufficient  to  overcome  the 
surface  tension  of  the  liquid.  But  where 
no  gravitation  exists  as  in  our  illustration, 
you  can  readily  take  a  bucketful  of  water 
or  any  other  amount  and  after  jerking  the 
pail  away,  the  water  will  remain  suspended 
in  the  form  of  a  sphere. 

After  the  gentleman  in  our  illustration 
had  shown  the  effect  to  his  companion,  he 
proceeded  in  the  manufacture  of  the  grape- 


A  Reproduction  from  Our  June,  1915,  Issue,  Illustrating  Mr.  Gernsback's  Story,  "Baron  Munch- 
hausen's  Scientific  Adventures."  The  Scene  Shows  What  Happens  to  the  Occupants  of  an 
Interstellar  Space  Flyer.  As  Soon  As  the  Machine  Gets  Out  of  the  Gravitational  Influence  of 
the  Earth  and  Moon  All  Objects  Inside  Become  Weightless.  The  Ceiling  or  the  Walls  Are  All 
Alike  and  You  Can  Walk  on  Either  of  Them.  A  Slight  Jump  and  You  Will  Bump  Your  Head 
Against  the  Opposite  Wall.  You  Can  Get  a  Refreshing  Sleep  by  Stretching  Out  in  Mid-Air  in 
Any  Position  You  Desire.  You  Cannot  Fall.  A  Recent  Statement  by  Professor  Einstein:  "Take 
This  House  and  Remove  the  Earth  to  An  Infinite  Distance.  What  Happens?  The  House  As 
Well  As  All  Objects  Therein  Will  Weigh  Nothing  and  Our  Bodies  Would  Float  in  the  Air.  We 
Could  Walk  As  Easily  on  the  Ceiling  As  Along  the  Sides.  In  Space  There  Is  No  Up  or  Down 
and  the  Word  'Weight'  Has  No  Meaning." 

juice  high-ball  in  a  novel  manner.  Instead 
of  mixing  the  grape  juice  in  the  glass,  he 
simply  took  the  siphon  which  was  handy 
and  squirted  the  seltzer  right  into  the  sphere 
of  grape  juice  while  the  lady  stirred  it 
thoroly  by  means  of  her  straw.  During 
this  operation  the  sphere  did  not  stay  per- 
fect, but  wobbled  a  bit  just  like  a  soap 
bubble  wobbles  and  contorts  when  we  blow 
against  it.  The  second  she  ceased  stirring, 
the  whole  formed  itself  into  a  beautiful 
light  purple  sphere — the  grape-juice  high- 
ball was  ready  for  consumption.  She 
applied  the  straw  to  it  and  drank  from  it 
as  shown  in  the  illustration. 

En  passant  we  might  mention  that  if  the 
lady  is  fond  of  spaghetti,  she  will  have 
no  trouble  whatsoever  to  eat  it,  for  it  will 
certainly  not  fall  from  her  fork,  and  if 


it  should  slide  because  of  its  being  slippery, 
it  certainly  will  not  fall  on  her  dress. 
Neither  need  she  fear  that  her  egg  would 
bespatter  her,  for  it  would  not  slide  from 
her  fork  onto  the  dress. 

A  curious  thing  that  these  two  people 
find  immediately  is  that  literally  they  will 
tread  on  air.  Their  bodies  have  no 
weight  whatsoever,  and  therefore  nothing 
will  seem  heavy  to  them  and  all  move- 
ments will  be  accomplisht  with  the  great- 
est ease.  An  arm  left  in  a  certain  posi- 
tion, as  for  in- 
stance, the  gentle- 
man's arm  in  the 
illustration,  will 
stay  in  the  position 
shown.  It  will  not 
fall  to  his  body, 
for  it  has  no 
weight.  It  will  be 
a  delightful  sensa- 
tion for  our  weary 
bodies  if  we  suc> 
ceed  in  suspending 
gravitation.  Al- 
ways remember 
that  most  tired- 
ness is  produced 
mainly  by  the 
great  weight  of 
our  bodies.  Take 
for  instance  our 
feet  and  legs 
which  have  to 
support  the  weight 
of  our  bodies; 
Our  shoulders  and 
backs  become  tired 
because  they  sup- 
port our  heavy 
heads  and  body. 
Hence,  when  we 
stretch  out  in  our 
beds  in  the  £ve- 
ning,  we  immedi- 
ately reduce  the 
gravitation 
because  then  our 
feet  and  backs  do 
not  have  to  sup^ 
port  the  total  bod- 
ily weight  any 
longer. 

One  important 
thing  we  must 
remember  in  this 
experiment.  If  the 
sun  or  the  moon 
were  o  v  e  r  he  a  d 
and  if  the  room 
were  open,  all  ob- 
jects would  im- 
mediately rise  sky- 
ward, due  to  the 
attraction  of  the 
sun  or  moon  if 
overhead.  The  two 
human  beings 
shown  in  our  illus- 
tration would  then 
float  a  consider- 
able distance  up- 
ward until  the 
wind  blew  them 
beyond  the  limits 
of  the  screen,  when  of  course  they  would 
be  dasht  to  earth  and  probably  killed.  This 
experiment  if  conducted  will  have  to  be 
made  in  a  closed  room,  or  at  least  one 
with  a  ceiling. 

If  we  wish  the  objects    not   to  bump 
against  the  ceiling,  if  the  sun  or  moon  are 
overhead,  it  would  then  be  necessary  to 
have  an  electrified  screen  under  the  ceiling 
as  well,  in  order  to  cut  off  the  gravitational 
effects  from  the  sun  or  moon  as  the  case 
may  be.     Then   the   objects   would  stay 
readily  suspended  in  mid-air.    The  reader 
may  wonder  how  the  two  people  will  set 
down  again  to  terra  firma. 
The   current  is  gradually  re 
the  gravitation  will  make  itse 
and  the  bodies  will  settle  dow 
(Continued  on  page  10' 
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^NUMBERED  PUSH-BUTTONS 
CORRESPONDING  TO  NUMBER 
OF  CHAIRS  VACANT. 


Yes,  Yes!    It  Just  Had  to  Happen  Some  Day!     No  Longer  Will  You  Have  to  Walk  Thru  a  Half  Dozen  Pullman  Cars  to  the  "Diner"  and 
Find  That  You   Have  To  Stand,  With  a   Dozen  Others,   For  Possibly  Twenty  Minutes  Before  Being  Seated.    This  New  Dining  Car  An- 
nunciator, One  of  Which  Is  Located  In  Each  Pullman,  Indicates  At  All  Times  the  Number  of  Dining  Car  Chairs  That  Are  Vacant. 


HAVE  you  ever  traveled  any  ap- 
preciable distance  on  railroad 
trains,  and  been  surprised  at  the 
unscientific  manner  in  which  the 
dining  car  service  is  handled? 
What  we  mean  to  say  is — have  you  ever 
chanced  to  be  one  of  a  group  of  15  to  20 
hungry  persons  who  have  probably  walked 
about  6  or  8  cars  ahead,  or  to  the  rear, 
and  found  yourself  compelled  to  stand  for 
20  minutes  or  more  before  you  were  seated? 
If  you  are  a  traveler,  undoubtedly  you 
have,  and  it  was  on  a  recent  Western  trip 
that  the  writer  had  the  happy  idea  strike 
him  to  suggest  the  use  of  an  electric  an- 
nunciator for  indicating  in  each  Pullman 
car  approximately  the  number  of  chairs 
empty  at  any  time  in  the  dining  car,  and 
also  when  this  car  is  opened  and  closed  for 
service. 

The  accompanying  illustration  shows  the 
whole  idea  in  actual  operation.  In  view 
of  the  fact  that  railroad  companies  have 
seen  fit  to  place  electric  berth  annunciators 
in  each  Pullman  car,  with  numbered  in- 
dicators for  each  berth  in  the  car,  in  order 
to  inform  the  porter  which  berth  the  call 
comes  from,  it  would  seem  a  reasonable 
and  useful  innovation  if  they  were  to  adopt 
this  dining-car  annunciator. 

The  other  features  of  this  electric  annun- 
ciator system  for  indicating  to  the  passen- 
gers in  each  Pullman  car  the  approximate 


number  of  chairs  vacant  from  time  to  time 
in  the  diner,  are  as  follows : 

There  is  one  annunciator,  fitted  with  elec- 
tric call  bell,  placed  in  each  Pullman,  and 
all  of  the  annunciators  are  controlled  by 
the  same  wires  from  the  master  keyboard 
in  the  dining  car.  The  dining  car  chief 
periodically  pushes  one  of  the  numbered 
buttons  on  this  keyboard,  which  causes 
an  electric  light  to  flash  up  behind  the 
corresponding  number  on  each  of  the  an- 
nunciators. We  will  not  enter  here  into  a 
discussion  as  to  how  the  total  number  of 
vacant  chairs  at  any  one  period  are  to  be 
apportioned  to  the  passengers  in  the  various 
cars,  for  there  are  several  effective  ways 
in  which  this  could  be  handled. 

The  chief  might,  for  instance,  divide  up 
the  total  number  of  vacant  chairs  among 
the  total  number  of  Pullmans,  and  push  a 
button  for  each  car  which  would  cause  the 
annunciator  in  each  case  to  indicate  the 
number  of  chairs  vacant  for  that  car. 

It  would  seem,  however,  a  generally  satis- 
factory plan  to  have  the  chief  select  a  mean 
average  and  take  a  chance  that  probably 
at  one  time  a  lesser  number,  and  at  another 
time  a  greater  number,  of  pasengers  would 
come  to  the  "diner"  from  all  of  the  cars, 
than  the  total  number  of  chairs  vacant  at 
the  moment.  This  would  cause  but  little 
inconvenience  in  any  case. 


A  detailed  view  of  one  of  the  Pullman 
car  annunciators  is  shown  herewith.  In 
this  proposed  design,  if  the  lights  1  and  4 
are  illuminated  simultaneously,  then  the 
number  of  chairs  vacant  is  14.  If  the 
lights  1  and  7  are  turned  on  simultaneously, 
then  the  number  of  vacant  chairs  would  be 
17,  etc.  Lower  numbers  than  10  are  in- 
dicated by  flashing  up  the  respective  num- 
ber. Electric  lights  also  flash  up  behind 
the  signs  '"open"  and  ''closed"  in  the  respec- 
tive cases,  and  this  will  save  considerable 
inconvenience  on  the  part  of  some  travelers, 
who  may,  at  the  last  minute,  decide  to  visit 
the  dining  car,  but  who  cannot  be  served 
owing  to  the  nearness  to  closing  time. 

The  electric  cable  for  this  annunciator 
service  can  be  connected  by  a  quick-acting 
coupler  between  the  cars  when  the  train 
is  made  up.  The  annunciator  system  can 
be  operated  by  batteries,  either  independent 
or  connected  with  the  electric  lighting  sup- 
ply of  the  cars. 

While  we  have  not  seen  this  idea  sug- 
gested before,  and  believe  it  to  be  quite 
original  and  perhaps  radical  to  many  rail- 
road men,  still  we  have  received  several 
compliments  already  from  people  who  have 
done  considerable  traveling  on  railroads, 
and  their  first  exclamation  is,  "At  last ! 
Why  didn't  someone  think  of  this  before?" 


In  the  opinion  of  Colonel  H.  H.  Arnold, 
recognized  as  one  of  the  greatest  authori- 
ties on  aviation  in  the  army,  one  great  re- 
sult of  the  recent  transcontinental  air  race 
is  the  definite  knowledge  obtained  on  the 
probable  life  of  a  Liberty  motor. 

"We  have  never  known  before  what  the 
life  would  be  of  a  Liberty  motor,"  said 
Colonel  Arnold.  "We  have  never  tested 
them  to  the  utmost  of  their  endurance  be- 
fore. Now  we  can  say  the  life  of  a  Liberty 
motor  is  about  100  flying  hours.    We  have 


learned  that  while  it  is  perhaps  the  best 
airship  engine  made  it  is  not  the  super- 
engine  some  of  its  designers  hoped  for. 
Some  of  them  were  hopeful  enough  to  say 
it  never  would  wear  out.  The  development 
of  the  new  mica  spark  plug  in  the  place  of 
those  formerly  made  with  porcelain  cannot 
be  over-estimated. 

"Another  fact  learned  during  the  race 
for  the  first  time  is  that  all  parts  of  the 
Liberty    engine    are    not  interchangeable 


when  the  parts  are  made  by  different  fac- 
tories. Some  parts  on  the  engines  made  by 
the  Ford  plant  and  by  the  Lincoln  plant  are 
not  interchangeable,  as  was  demonstrated 
at  Presidio  field  when  the  changes  were 
being  tried.  The  assertion  that  any  part 
of  any  Liberty  engine  could  be  inter- 
changed with  any  similar  part  from  any 
other  engine,  even  tho  made  at  a  different 
plant,  has  been  one  of  the  most  widely  ad- 
vertised features  of  the  new  engine." 
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Professor  Jean  Becquerel  of  the  National  Museum  of  Natural  History  of  France,  Delivering  a  Lecture  on  Physics. 


CQUEIPIEIL 


PROFESSEUR  DE  PHYSIQUE  AU  MUSEE  NATIONAL  D'HISTOIRE  NATURELLE  DE  FRANCE 


TWENTY-FIVE   years   ago  French 
scientists  believed  that  matter  could 
not   emit   energy  where   none  had 
been  furnished  to  it.    They  thought 
that  the  mass  of  a  moving  body  in 
no  way  depended  upon  its  speed ;  that  the 
atoms  of  simple  bodies  had  an  individual- 
ity of  their  own  and  were  indestructible. 


CATHODE 


SCREEN  WHICH 
REDUCES  THE  PENCIL 
OF/CATHODE  RAYS 

ANODE. 


MAGNET 


This  Illustration  Shows  the  Deflection  of  a 
Pencil  of  Cathode  Rays  by  Means  of  a  Mag- 
net.     It    Clearly    Demonstrates   the  Inter- 
Relation  of  Such  Rays  With  Magnetism. 


ONE  of  the  greatest  discoveries  of  all 
time  —  perhaps  the  greatest  —  was 
the  discovery  of  "Radioactivity"  by 
Henry  Becquerel.  It  completely  upset 
modern  science  and  changed  our  entire 
long-reared  structure  of  matter.  Bec- 
querel made  the  alchemist's  dream  come 
true  literally,  and  there  is  little  doubt 
that  the  World's  great  future  inventions 
will  have  Radioactivity  as  their  basework. 

Radioactivity  was  no  chance  discov- 
ery. Rather  it  was  a  family  achievement 
running  thru  four  generations  of  the  Bec- 
querel family.  Antoine  Caesar  Becquerel 
made  extended  studies  of  phosphoresence 
in  1839.  His  son  Edmond  Becquerel  col- 
laborated with  his  father,  discovering  the 
reason  for  phosphorescence,  and  in  1872 
investigated  particularly  all  Uranium 
salts.  The  grand-son,  Henri  Becquerel, 
who  in  turn  took  up  his  father's  work 
finally  discovered  Radioactivity  on  March 
1st,  1896.  The  great  discoverer  died  in 
1908. 

The  great-grand-son,  son  of  Henri  Bec- 
querel, tells  in  this  issue  how  the  discov- 
ery was  made.  Of  more  than  passing 
interest  is  the  fact  that  all  four  Becquer- 
els  in  turn  held  the  Chair  of  Physics  in 
the  National  Museum  of  Natural  History 
'  of  France  from  1839,  down  to  this  very 
day. — EDITOR. 


moreover  this  phenomenon  is  spontaneous ; 
that  the  mass  of  a  corpuscle,  called  Electron, 
depends  upon  its  speed ;  that  the  atoms  of 


A  wonderful  discovery — that*  of  Radio- 
activity, suddenly  revolutionized  science — 
overturned  the  best  founded  ideas  and 
struck  a  mortal  blow  to  the  dogma  of  in- 
variability of  the  chemical  atom.  This  dis- 
covery showed  that  certain  bodies,  and 
probably  all  bodies,  emitted  rays,  and  that 

Written    especially   for   the    Electrical  Experimenter. 
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Spiral  Movement  of  Cathode  Rays  In  a  Uni- 
form   Magnetic   Field    Perpendicular  to  the 

Direction  of  the  Emission  of  the  Beam. 
A.  Cathode  Consisting  of  an  Aluminum  Wire 
Exactly  in  the  Opening  of  a  Small  Glass 
Tube  Giving  a  Very  Fine  Pencil  of  Rays, 
a.  Pencil  of  Cathode  Rays  Before  the  Mag- 
netic Field  Has  Started,  b,  c,  d.  Three  Dif- 
ferent Circular  Spirals  of  the  Rays  for  Three 

Different  Values  of  the  Magnetic  Field. 


February,  1920 


ELECTRICAL  EXPERIMENTER 


995 


these  radioactive  ele- 
m  e  n  t  s  are  _  trans- 
formed in  giving 
birth  to  other  ele- 
ments. Of  these, 
some  are  ephemeral 
and  others  have  a 
very  long  duration 
of  life, —  in  short, 
matter  itself  is  a 
formidable  reservoir 
of  energy. 

The  work  leading 
up  to  this  discovery 
is  interesting,  for  the 
discovery  was  not  at 
all  due  to  mere  luck ; 
it  was  the  logical 
consequence  of  a 
long  chain  of  work 
and  study  accom- 
plisht  at  the  Physical 
Laboratories  of  the 
Museum  of  Natural 
History  of  France — 
since  its  foundation 
in  1839.  The  contin- 
uance of  this  work 
necessarily  had  to 
lead  us  to  the  study 
of  the  Radioactivity 
of  Uranium — as  we 
will  show. 

Here  it  is  neces- 
sary that  I  indicate 
briefly  the  properties 
o  f  phosphorescent 
substances.  It  is  thus 
we  term  substances 
which    can  become 

luminous  at  an  ordinary  temperature,  or 
at  least  a  temperature  very  much  inferior 
to  that  from  which  all  bodies  become 
incandescent  due  to  the  effects  of  heat. 
Phosphorcnce  is  the  result  of  a  molecular 
excitation  which  can  be  produced  by  visible 
light  or  by  invisible  luminous  rays,  either 
by  rays  obtained  from  discharges  in  rare- 
fied gases,  or  by  heat,  or  by  mechanical 
action  (rubbing,  friction,  fracture  or  crys- 
tals), and  lastly  by  chemical  action.  Phos- 
phorous, for  instance,  which  becomes 
luminous  while  oxidizing. 

As  far  back  as  can  be  remembered  it  was 
known  that  certain  stones,  diamonds  in  par- 
ticular, had  the  property  to  glow  for  several 
instants  in  the  dark  after  they  had  just  been 
exposed  to  light.  In  1602  a  discovery  called 
attention  to  the  following  phenomenon :  an 
artisan  of  Bologna,  Vincenzo  Calciarolli, 
having  found  a  very  heavy  stone  (Sulfate 
of  Baryta)  heated  it  on  coals  and  found 
that  the  oxidized  matter  (Sulfate  of 
Baryta)  remained  luminous  for  some  time 
after  being  exposed  to  day-light  and  then 
examined  in  the  dark.  From  this  time  to 
1893  several  phophorescent  substances  were 
thus  prepared  and  aroused  the  curiosity  of 
scientists.     I  write  the  word  "curiosity" 


U.  -  /  —    ft.  .  0^  p 
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This  Is  the  Famous  Historic  Photographic  Plate  Showing  the  First  Evidence  of  Radioactivity 
Sought  by  Becquerel.    The  Writing  on  the  Photographic  Print  Is  Becquerel's  and  the  Trans- 
lation Is  As  Follows: 

"March  1st  '96.    Double  Sulfate  of  Uranyl  of  Potassium.    Black  Paper.    Thin  Copper  Cross. 

Exposed  to  Sun  the  27th,  and  to  Diffused  Light  the  26th.    Developed  March  1st." 
Note  That  in  the  Original  the  Shadow  of  the  Copper  Cross  Shows  on  the  Lower  Spot.  By 
Holding  the  Illustration  About  a  Foot  Away  from  the  Eye,  the  Cross  May  Be  Faintly  Seen. 

purposely  for  no  one  had  the  faintest  idea 
of  the  importance  of  these  researches  and 
nobody  foresaw  the  capital  role  they  were 
to  play  one  day  in  the  development  of 
Science. 

In  1839,  Antoine  Caesar  Becquerel,  who 
until  this  time  had  devoted  his  time  to  the 
study  of  electrical  phenomena,  was  led  by 
his  previous  researches  to  study  the  action 
of  electrical  discharges  on  phosphorescence. 
He  demonstrated  that  these  phosphorescent 
discharges  were  only  produced  by  the  lumi- 
nous rays  of  the  spark  and  not  by  any 
electrical  effect.    His    son,  Edmond  Bec- 
querel, who  had  collaborated  with 
him  at  this  work,  continued  alone 
the  study  of  phosphorescent  bodies. 
He  carried  on  unceasingly,  thruout 
his  whole  life,  the  study  of  this  sub- 
ject; for  he  understood  that  these 
phenomena,  which  until  that  time 
were    considered    as  mysterious, 
should  certainly  open  a  new  road  to 
investigation. 

He  described  the  means  of  pre- 
paring phosphorescent  substances  of 
various  tints,  sulfur  of  barium, 
Strontium,  Calcium,  etc.,  and  proved 
that  these  bodies  owed  their  phos- 
phorescence to 
traces  of  for- 
eign matter; 
with  sulfur  of 
Calcium  for 
instance,  a 
trace  of  Man- 
ganese gives 
red  and  yel- 
low luminous 
effects;  the 
presence  o  f 
sodium  salts 
and  lithium 
gives  green 
luminous  ef- 
fects ;  a  small 
quantity  of 
Bismuth  gives 
forth  a  very 
luminous  blue 
discharge. 
Phos p  h  ores- 
cence  is  due 
to    the  pres- 


ence of 
purity. 

Edmond  Becquerel 
studied  the  conditions 
under  which  phos- 
phorescence can  be 
excited,  examined  the 
light  emitted  by  many 
substances  and  in- 
vented an  apparatus 
called  the  Phosphoro- 
scope,  which  reveals 
the  phosphorescence 
in  bodies  of  which 
the  duration  of  lumi- 
nosity is  very  short- 
lived. With  this  ap- 
paratus one  can  read- 
ily observe  "flash" 
phosphorescence  of  a 
very  short  period  (up 
to  1/40,000  of  a  sec- 
ond) in  bodies  after 
the  light  effect  has 
long  vanisht.  The 
shorter  the  interval 
of  time  between  the 
illumination  and  the 
observation,  the  larger 
the  number  of  sub- 
stances which  produce 
the  phenomenon  of 
phosphorescence. 

In  1872,  Edmond 
Becquerel  made  a 
particular  study  of 
the  phenomenon  o  f 
phosphorescence. 

Composites  of  Ura- 
nyl give  forth  beauti- 
ful green  luminosity  of  very  short  duration 
(1/100  of  a  second)  perceivable  thru  the 
phosphoroscope  or  by  illuminating  these 
bodies  with  violet  light. 

Everyone  knows  that  white  light  is  com- 
posed of  different  colors  which  are  blended 
in  the  rainbow.  The  spectroscope  permits 
the  analysis  of  any  sort  of  light  and  the 
separation  of  the  different  colors  that  light 
contains.  If  one  analyzes  the  light  emitted 
by  a  body  one  obtains  the  emission  spectrum 
of  that  body.  Furthermore,  if  one  directs 
into  a  more  or  less  transparent  substance 
a  beam  of  white  rays  and  if  one  analyzes 


ANYL 
CRYSTALS 


PHOTO  PLATE 
PAPER  ENVELOPE 
ALUMINUM  LEAF 


How  Becquerel  Performed  His  Historic  Experiment.     A  Photo- 
graphic Plate  Was  Wrapped  in  Black  Paper,  This  Again  in  Alu- 
minum Foil.    Uranyl  Crystals  Were  Placed  on  Top.    The  Result  Is 
Shown  in  Top  Illustration. 


The  Famous  Phosphoroscope  Invented  by  Edmond 
Becquerel.  With  This  Instrument  "Flash"  Phos- 
phorescence of  1/40,000  of  a  Second  Can  Be  Measured. 
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what  remains  of  that  light  after  its  pas- 
sage into  the  substance,  one  obtains  with 
the  Spectroscope,  black  lines  or  bands 
which  correspond  to  the  rays  which  have 
been  stopt  by  the  substance;  this  is  called 
the  absorption  Spectrum. 

Edmond  Becquerel,  discovered  that  the 
phosphorescence  emission  spectrum  of  com- 
posites of  uranyl  are  composed  of  seven 
or  eight — regularly  distributed,  and  he 
also  discovered  that  the  absorption 
spectrum  is  formed  by  bands  which  in  the 
violet  and  ultra-vioLet  parts  (the  latter  are 
invisible  to  human  sight,  but  can  be  photo- 
graphed) are  an  exact  prolongation  of  the 
bands  of  phosphorescence. 

Henri  Becquerel  continued  his  father's 


intervention  of  any  foreign  matter.  In  a 
word,  Uranyl  Salts  occupy  a  place  by  them- 
selves among  phosphorescent  substances. 

I  must  now,  before  telling  of  the  dis- 
covery of  Radioactivity,  recall  other  phe- 
nomena. Imagine  a  vacuum  bulb ;  let  us 
say  in  the  form  of  a  tube  and  containing 
a  very  rarefied  gas  as  well  as  two  elec- 
trodes ;  by  connecting  one  of  the  electrodes 
to  the  positive  pole  and  the  other  with  the 
negative  pole  called  the  cathode,  of  a  static 
machine  or  of  a  large  induction  coil,  dis- 
charges are  produced  in  the  tube. 

Pliicker  discovered  in  1895  that  the 
Cathode  emits  a  certain  radiation  which 
has  been  called  cathodic-radiation;  these 
rays  are  invisible  by  themselves  as  they 


io.ooo;ooo  TONS  = 

200  —  50,000  TON  SHIPS 
f  EACH  600  FT.  LONG 


ENERGY  OF  I  GRAM  OF  ANY 
MATTER  SUFFICIENTS 
RAISE  IO  MILLION  TONS  3.200 
FEET  HIGH 


A-  WOOLWORTH 

BUILDINGS 
=  NEARLY  3.200  FT.I 


As  Pointed  Out  in  the  Present  Article  by  Prof.  Becquerel,  Computation  Shows  That  if  We 
Were  the  Master  of  Atomic  Forces  We  Could  Disintegrate  I  Gram  of  Any  Matter  and  Lib- 
erate Sufficient  Energy  to  Raise  10,000,000  Tons  Four  Times  As  High  As  the  Woolworth 

Building. 


work  and  proved  that  these  phosphorescence 
emission  bands  and  those  of  absorption  are 
distributed  according  to  the  simplest  law 
which  can  regulate  the  distribution  of  Spec- 
tral bands ;  they  form,  in  a  way,  a  harmonic 
scale  of  colors. 

This  result  attracted  his  attention  to 
Uranyl  Salts.  Another  remarkable  fact  is 
the  following: 

Whereas  the  other  substances  owe  their 
phosphorescence  to  the  presence  of  impuri- 
ties, as  mentioned  above,  Uranyl  Salts  are 
phosphorescent  by  themselves,  without  the 


emit  no  light ;  but  they  are  revealed  by 
their  property  of  illuminating  phosphores- 
cent bodies  which  they  strike.  It  is  thus 
that  the  glass  of  the  vacuum  tube  becomes 
green  wherever  it  is  touched  by  these  rays. 

Cathode  rays  are  deviated  by  a  magnet, 
they  tend  to  twist  themselves  about  the  lines 
of  force  of  a  magnetic  field.  They  are  also 
swerved  from  their  course  by  an  electric 
field :  if  past  between  two  electrified  plates 
(one  positively  and  the  other  negatively 
electrified)  a  pencil  of  these  rays  describes 
a  parabolic  curve,  just  as  does  a  falling 


If  a  Screen  Is  Placed  in  the  Path  of  Cathod 
Rays,  a  Shadow  Will  Be  Thrown  on  the 
Opposite  Wall  As  Shown  in  the  Illustration. 

body  under  the  influence  of  gravity.  Cath- 
ode rays  are  formed  by  a  flow  of  corpuscles 
loaded  with  negative  electricity.  It  is  these 
cathode  rays  which  give  birth  to  the  X-rays ; 
the  latter  are  generated  every  time  cathode 
rays  are  suddenly  stopt  by  a  solid  body. 
Nowadays  we  obtain  X-rays  by  letting 
cathode  rays  fall  on  a  tungsten  electrode, 
called  anticathode.  But,  during  Rontgen's 
first  experiments  the  anticathode  was  sim- 
ply that  part  of  the  bulb  which  was  oppo- 
site to  the  cathode. 

The  sensation  caused  in  1895  by  Prof. 
Rontgen's  discovery  was  considerable.  On 
the  day  when  this  discovery  was  announced 
at  the  Academy  of  Science  of  Paris,  Henri 
Becquerel  asked  Mr.  Poincare,  who  pre- 
sented the  note  sent  by  Prof.  Rontgen,  "Just 
where  in  the  bulb  is  the  exact  location  from 
which  the  new  rays  are  emitted?"  He  was 
told  that  it  was  the  phosphorescent  spot  on 
the  glass  which  received  the  cathodic  flow. 
The  phosphorescent  part  being  the  seat  of 
emission,  Henri  Becquerel  immediately  con- 
ceived the  idea  to  find  out  whether^  certain 
phosphorescent  bodies  could  emit  rays 
similar  to  the  X-rays. 

What  then  were  the  phosphorescent  sub- 
stances to  be  used  in  this  experiment? 
Henri  Becquerel  did  not  hesitate;  Uranyl 
Salts,  which  had  been  the  object  of  so  much 
research  work  in  our  laboratory  and  which 
distinguished  themselves  by  their  excep- 
tional properties,  were  the  natural  and  log- 
ical selection.  - 

Believing  that  excitation  by  light  was 
necessary  to  produce  the  desired  radiation, 
Henri  Becquerel  placed  crystals  of  double 
sulfate  of  Uranyl  and  potassium  on  an 
envelop  of  black  paper,  the  latter  covered 
with  a  thin  leaf  of  aluminum  and  contain- 
ing a  photographic  plate.  He  then  exposed 
the  closed  package  to  the  sunlight.  The 
envelop  of  paper  and  aluminum  prevented, 
of  course,  the  light  from  acting  on  the 
photographic  plate,  but  this  could  not  be 
an  obstacle  to  rays  having  like  X-rays  the 
property  of  penetrating  opaque  bodies.  The 
plate  was  developed  after  being  exposed 
for  a  few  hours  to  the  light  and  it  showed 
very  feeble  spots  which  were  limited  to  the 
outlines  of  the  crystals.  Naturally,  Henri 
Becquerel  wisht  to  repeat  the  experiment 
immediately,  but  as  the  sun  was  not  shining 
the  entire  device  was  placed  in  a  drawer 
to  await  better  weather.  The  sun  reappear- 
(Continued  on  page  1042) 


Spiral  Formation  of  Cathod  Rays  in  a  Uni- 
form   Magnetic   Field   Where  the    Lines  of 
Force  Are  Oblique  to  the  Direction  of  the 
Emission  of  the  Rays. 
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ON  the  fourth  of  December,  1919, 
the  home-going  crowds  on  the 
streets  of  San  Francisco,  like 
those  in  any  other  great  city,  were 
busy  with  their  own  thoughts. 
The  louder  noises  of  the  day  had  ceased, 
and  with  the  gradual  peering  forth  of  the 
myriad  lights  with  which,  like  jewels,  the 
fair  queen  was  wont  to  adorn  herself  for 
an  evening  at  home — a  sense  of  calm  se- 
curity warmed  the  hearts  of  old  and  young 
alike.  Comparative  peace  reigned  on 
earth,  and  in  the  heavens  above  shone  forth 
stars  as  yellow  as  the  gold  of  California 
itself — and  no  more  illusive.  One  alone 
of  all  the  hurrying  throng  saw  little  of 
charm  in  that  color.  Though  as  thoroughly 
conscious  as  any  other  of  his  own  safety, 
this  conviction  was  of  a  defiant  type  which 
finds  its  assurance  in  the  knowledge  of 
successful  craftiness,  and  fears  little  be- 
cause little  is  loved.  Occasionally  he 
smiled  grimly,  almost  cynically,  as  some 
ostensibly  rich  person  swept  by,  or  as  he 
caught  the  faint  odor  of  some  rare  per- 
fume. These  were  but  pretenses  to  a  sat- 
isfaction that  he  had  little  faith  in.  They 
proclaimed  a  comfort  which  he  thought  at 
best  to  be  but  an  illusion.  Yet,  human- 
like, he  could  not  help  wondering,  for  such 
a  life  was  now  well  within  his  reach,  but 
he  only  buttoned  his  coat  a  bit  tighter 
about  his  meager  form,  glimpsing  furtively, 
tho  perhaps  unknowingly  at  the  darkened 
door-ways  and  the  starless  patches  over- 


1  This  is  the  story  of  a  man  possest  | 
1  of  the  highest  type  of  scientific  training,  § 
|  and  who,  because  of  disappointments  | 
1  that  had  come  into  his  life,  used  his  % 
1  highly  developed  talents  to  plan  and  I 
i  carry  to  a  successful  conclusion  an  enter-  I 
1  prise  mystifying  to  an  extent  unequalled  \ 
|  in  the  annals  of  modern  crime. 


head.  This  strange  appearing  man  was 
Dr.  Rudolph  Grieg,  a  doctor  of  philosophy, 
not  of  medicine  and  surgery. 

Suddenly,  familiar  shouts  filled  the  air 
as  a  half-dozen  news-boys  burst  forth  from 
a  nearby  building — a  towering  structure 
whose  lower  levels  were  teeming  with  chat- 
tering machines  and  dodging  human  at- 
tendants. The  evening  edition  of  a  great 
paper  was  just  emerging  with  its  tales  of 
a  thousand  horrors  and  frivolities  which, 
regardless  of  variety,  length  or  sense,  were 
soon  to  beguile  the  fireside  hours  in  a 
thousand  homes.  With  the  usual  jargon, 
each  boy  tried  to  drown  the  advertising 
efforts  of  his  fellows,  so  that  however  at- 
tentive a  listener  might  be,  he  could  only 
conclude  that  the  day's  events  were  not 
much  different  from  those  of  other  days. 
And  each  night,  regardless  of  the  nature 
of  these  announcements,  each  boy  disposed 
of  his  wares  before  the  "next  car"  with 
its  strap-holders,  swaying  and  reading, 
oblivious  of  their  promiscuous  human  con- 


tacts in  their  absorption  in  greater  or  lesser 
human  affairs — rushed  away  beyond  the 
twinkling  lights  in  the  heart  of  the  city. 

Of  all  this  crowd,  Dr.  Grieg  alone 
seemed  in  no  haste  to  depart.  His  keen 
ears  had  caught  a  word  in  the  howling 
clamor  of  the  newsboys  and  then  with  all 
his  heightened  sensibilities  alert  he  had 
heard  enough  to  cause  him  to  do  a  thing 
which  for  him  had  become  quite  uncom- 
mon— to  buy  a  paper.  He  had  fairly 
snatched  it  from  a  boy  who  was  running 
past,  had  cast  a  quarter  in  his  direction 
and  turned  to  a  lighted  window  to  scan 
the  headlines  with  an  evident  excitement. 
The  boy  looked  several  times  at  the  quar- 
ter he  had  received,  started  to  speak  once 
or  twice,  but  then  seeing  that  his  customer 
seemed  satisfied,  raced  on. 

Then  with  scarcely  a  glance  about  Dr. 
Grieg  hurried  on  into  the  darker  streets 
toward  the  edge  of  the  city,  where  he 
might  have  been  followed  far  into  the 
night,  walking,  walking  on  and  on  with 
the  apparent  aimlessness  of  one  who  has  a 
deal  of  time  to  spend  and  does  not  find 
the  pastime  disagreeable.  And  yet,  if  his 
course  was  aimless,  no  one  would  have 
described  his  physical  appearance  in  such 
terms.  First,  with  his  hands  deep  in  his 
pockets,  he  hurried  along  as  if  in  haste 
from  some  dreaded  pursuer.  Then,  and 
apparently   without   any    forethought,  he 

(Continued  on  page  1062) 


".  .  .  Slowly  Dr.  Grieg  Turned  the  Great  'Medior'  Bulb  First  One  Way  and  Then  Another,  and  Finally  He  Clamped  it  Pointing  Directly 
Downward.  After  Opening  One  of  the  Inlet  Cocks,  So  as  to  Let  a  Little  of  the  Gray  Powder  Down  Into  the  First  'Materializer'  Bulb, 
He  Watched  it  Intently  for  a  Long  Time.  Suddenly  He  Stopt  Sweeping  the  Rays,  and  for  a  Moment  He  Seemed  as  One  Stupefied. 
The  Iron  Bars  on  Which  the  Downward  Rays  Were  Playing  Slowly  Seemed  to  'Dematerialize' — Nay,  Vanish — Into  the  Thin  Air!  The  Iron 
Bars  had  Disappeared  and  in  the  Glass  Bulb  the  'Golden  Vapors'  Had  Condensed  Into  a  Fine  Powder — and  it  was  Distinctly  Yellow!  .  .  ." 
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The  Latest  Thing  in  Dictagraphs  Is  the  "Long  Distance  Wireless  Dictagraph,"  Shown  Here  In  Actual  Use.  It  Is  Not  Always  Desirable 
or  Possible  to  Have  a  Detective  or  Secret  Service  Operator  Located  in  the  Same  Building  Where  the  Dictagraph  or  Dictagraphs  May  Be 
Located  in  Order  to  Record  any  Conversations  Picked  Up  by  the  Instrument  and  This  Wireless  Dictagraph  will  Undoubtedly  Find  Many 
Uses  in  Police,  Private  Detective  and  Secret  Service  Operations.  The  Dictagraph  Operates  the  Automatic  Wireless  Telephone  Trans- 
mitter Which,  Together  With  Its  Antenna,  Is  Carefully  Concealed.  The  Mutterings  of  the  Much  Maligned  (?)  Bolsheviki  Ladies  and 
Gentlemen,  Are  Thus  Hurled  Toward  the  Nearest  Police  Station  at  the  Rate  of  186,000  Miles  a  Second. 


THE  dictagraph  is  known  to  prac- 
tically everyone  today,  for  this  won- 
derful scientific  device  has  figured 
quite  extensively  in  all  modern  de- 
tective stories,  and  in  actual  police 
departments  and  private  investigations  all 
over  the  world.  Plainly  described,  the 
dictagraph  comprises  a  super-sensitive 
telephone  which  can  pick  up  at  a  consider- 
able distance  from  the  transmitter  ordi- 
nary speech  sounds  and  in  some  cases 
even  whispers,  and  transmit  the  sounds, 
electrically,  over  a  circuit  of  considerable 
length  to  a  pair  of  telephone  receivers 
worn  by  a  detective  or  Secret  Service  ope- 
rative. The  operative  who  makes  use  of 
the  dictagraph,  and  who  invariably  has  to 
be  a  shorthand  expert  so  as  to  record  the 
incoming  conversations,  is  usually  located 
in  the  same  building  and  in  some  cases  in 
the  room  or  apartment  next  to  that  in 
which  the  criminals  or  conspirators  are 
located. 

The  dictagraph  telephone  circuit  includes 
a  battery,  a  pair  of  low  resistance  tele- 
phone receivers  wound  to  about  four  ohms 
each,  so  as  to  permit  a  fairly  heavy  current 
to  pass  thru  the  circuit,  and  a  very  sensi- 
tive carbon-grain  microphone. 

A  New  York  engineer  has  recently  sug- 
gested a  combination  of  the  wireless  tele- 
phone and  dictagraph,  shown  herewith  in 
one  of  its  possible  applications,  and  by 
which  means  the  application  and  versatility 
of  the  dictagraph  is  increased  manyfold. 

In  a  building  where  the  suspected  per- 


sons have  their  rendezvous  or  living 
quarters,  there  is  installed  the  usual  super- 
sensitive microphone  of  the  dictagraph  out- 
fit. This  is  sometimes  hidden  behind  pic- 
tures, under  tables,  or  other  furniture,  and 
in  some  cases  it  has  been  placed  in  the 
drawer  of  a  sideboard  or  china  closet.  The 
wires  are  scrupulously  concealed  and  in- 
stalled by  the  detectives  investigating  the 
case,  at  some  time  when  the  occupants  of 
the  apartment  are  absent.  The  speech 
waves  picked  up  by  the  microphone,  are 
transmitted  to  the  receiver  of  the  loud 
speaking  receiver  of  the  instrument,  which 
is  secured  in  close  relationship  to  the 
microphone  of  an  automatic  wireless  tele- 
phone transmitter,  preferably  of  the  noise- 
less vacuum  type  or  Audion  type. 

This  latter  apparatus  is  carefully  in- 
stalled in  some  out-of-the  way  location 
where  it  is  not  likely  to  be  found,  and  no 
attendant  is  required  to  stay  and  watch 
the  apparatus,  once  it  is  set  into  action. 
This  releases  the  usual  dictagraph  attendant 
for  more  important  service.  Any  conver- 
sations picked  up  by  the  wireless  telephone 
dictagraph  are  thus  amplified  and  trans- 
mitted in  the  form  of  Hertzian  waves,  from 
the  concealed  antenna  in  the  manner  shown, 
whence  they  are  pickt  up  by  the  antenna 
of  the  radio  receiving  station  located  at 
police  or  detective  headquarters.  Here  the 
Bolsheviki's  growls  and  aspirations  for 
running  the  world  are  transmitted  into 
articulate  speech  once  more,  thru  the  wire- 


less telephone  receiving  apparatus,  all  in 
a  well  known  manner. 

The  receiving  set  can  be  of  the  Audion 
or  vacuum  tube  type  and  as  is  the  case  with 
all  up-to-date  radio  stations,  it  may  be 
equipt  with  a  vacuum  type  amplifier,  so 
that  the  incoming  messages  can  be  intensi- 
fied until  they  are  thoroly  audible,  or  they 
may  be  recorded  independently  or  simul- 
taneously on  a  phonograph  for  further  ref- 
erence and  record. 

At  the  present  time  when  the  United 
States  Secret  Service  officials  are  rounding 
up  thousands  of  the  Bolshevist  gentlemen 
and  sundry,  this  "long  distance  wireless 
dictagraph"  should  prove  of  valuable  ser- 
vice. All  that  is  required  is  to  connect  up 
the  dictagraph,  which  is  already  well  stand- 
ardized and  available  in  the  open  market 
at  a  reasonable  cost,  to  the  automatic  wire- 
less telephone  instrument.  This  is  not  the 
only  use  of  the  scheme  here  illustrated,  as 
there  are  many  others,  of  course.  For 
instance,  why  not  rig  up  this  arrangement 
in  connection  with  a  phonograph  which 
can  have  recorded  on  it  the  location  of  the 
instrument  as  regards  street,  floor,  room, 
etc.,  and  in  case  of  fire,  the  phonograph 
would  be  liberated  and  put  into  operation, 
as  well  as  the  necessary  switches  for  clos- 
ing the  wireless  telephone  transmitter  cir- 
cuits. This  can  be  very  well  carried  out 
in  the  manner  described  in  a  talking  fire 
alarm  patent  recently  granted  to  a  member 
of  the  New  York  Fire  Department. 
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WHILE  hundreds  of  our  most  emi- 
nent motion  picture  producers  and 
inventors  have  been  working  their 
"thought  tanks"  overtime — morn- 
ing, noon  and  night — trying  to 
produce  real  "honest-to-goodness"  movies 
that  would  talk  at  the  right  time,  with  the 
right  accentuation  and  never,  never  get  out 
of  step  or  synchronism — lo  and  behold ! 
Their  problems  have  all  been  solved  over- 
night, for  here  comes  Charles  F.  Pidgin 
of  Silver  Lake,  Mass.,  with  the  final  solu- 
tion of  everything! 


But  behold  how  simple  the  talking  movie 
is  to  Mr.  Pidgin's  mind !  Look  at  the  ac- 
companying illustration  and  you  have  the 
whole  secret  in  two  seconds !  The  actors 
fairly  spit  out  their  words  to  portray  their 
unclassical  sayings,  and  this  is  accomplished 
in  the  simplest  manner  imaginable.  The 
letters  are  then  printed  on  a  collapsible  and 
transparent  celluloid  strip  which  can  be  ex- 
tended or  contracted  by  pressing  or  releas- 
ing the  pneumatic  bulb  held  in  the  coat 
pocket  or  in  the  hand,  and  the  actor,  or 
actress  is  thus  enabled  to  "actually  speak 
their  thoughts." 


tion,  as  the  actor  can  actually  pronounce 
the  words  and  produce  the  necessary  facial 
and  mouth  movements  as  the  word  appears. 

Owing  to  the  fact  that  the  film  on  which 
the  words  are  printed  is  transparent,  only 
the  letters  will  appear  on  the  developed 
moving-picture  strip. 

When  the  camera  is  in  operation  and  the 
point  is  reached  at  which  it  is  now  cus- 
tomary to  interrupt  the  scene  for  the  intro- 
duction of  a  separately  flashed  "speech," 
the  actor  simply  compresses  the  bulb  or  air 
pump  and  the  word  carrier  is  projected  and 
the  words  photographed.    The  actor  may, 


As  Mr.  Pidgin  points  out  in  his  patent 
covering  this  newly  devised  movie  scheme, 
the  motion  picture  public  is  surely  tiring 
of  the  customary  method  of  exhibiting  to 
the  audience  now  and  then,  as  a  six-reeler 
proceeds  on  its  merry  way,  short  speeches 
or  sentences  to  give  them  some  inkling  as 
to  what  Mary  said  to  John — and  curses ! 
curses ! — what  the  "villiun"  thought  about 
it  all 

It  is  comparatively  easy  in  cartoon  and 
other  movie  drawings  of  this  nature  to 
show  the  words  issuing  from  the  mouths 
of  the  cartoonist's  actors,  but  when  Hiring 
actors  are  employed,  there  has  not  been 
heretofore  any  method  whereby  the  words 
could  be  shown  in  the  scene  directly,  altho 
several  talking  machine  schemes  have  been 
tried  out,  including  that  of  Mr.  Thomas  A. 
Edison.  As  is  well  known,  in  the  talking 
machine  scheme,  the  speeches  of  the  actors 
are  "canned"  simultaneously  with  the  pho- 
tographing of  the  various  scenes  and  after- 
ward the  talking  machine  record  is  run  off 
simultaneously  and  synchronously  with  the 
projection  of  the  motion  picture.  For  sev- 
eral reasons  this  has  not  been  entirely  satis- 
factory, and  after  having  demonstrated  this 
arrangement  some  six  or  seven  years  ago, 
there  has  not  been  any  presentation  of  the 
talking  phonographic  movie  in  some  years. 


We  Have  All  Been  Waiting  for  the  Successful  Talking 
Movies.  Several  Varieties  of  Talking  Motion  Pictures 
Have  Been  Exhibited  and  Demonstrated  at  Theaters 
for  Several  Years,  But  None  of  Them  Have  Had  a 
Very  Long  Life  for  Obvious  Reasons.  At  Last,  How- 
ever, the  "Bugaboo"  of  Synchronizing  the  Speech 
With  the  Pictures  Has  Been  Obliterated  in  a  Single 
Master  Stroke  of  Genius — Let  the  Actors  Speak  the 
Words  and  Photograph  the  Words  Themselves,  as  thel 
Diagram  Shows  Very  Clearly.  Eureka! 


The  method  of  accomplishing  these  re- 
sults as  described  by  the  inventor  consists 
in  causing  a  selected  arrangement  of  letters 
which  will  spell  the  spoken  words  to  appear 
from  behind  the  actor,  preferably  from 
behind  his  head,  in  line  with  or  substantially 
beside  his  mouth,  while  the  photographing 
is  proceeding,  in  order  to  produce  that  por- 
tion of  the  photoplay  which  is  to  be  em- 
phasized by  such  words  or  sentences. 

Regarding  the  celluloid  strip  on  which 
the  letters  or  words  are  printed,  this  is 
made  transparent  so  that  the  end  toward 
the  camera  will  not  unduly  contrast  with 
the  color  of  the  actor's  hair,  or  otherwise  ' 
this  strip  may  be  colored  or  made  to  match 
his  or  her  hair.  The  collapsible  strip  bear- 
ing the  letters  is  fitted  to  a  flexible  tube 
leading  to  an  air  bulb  or  bellows  which 
may  be  operated  by  the  hand  or  else  located 
under  the  arm  of  the  actor.  When  the 
pressure  of  air  is  created  by  squeezing  the 
bellows  or  bulb,  the  quick  acting  coiled  tube 
is  inflated — and  out  pops  the  word  or  words 
in  line  with,  and  apparently  from  the  actor's 
mouth.  As  Mr.  Pidgin  points  out,  even 
those  in  the  audience  who  are  experts  on 
lip  reading  will  find  this  system  to  be  syn- 
chronous and  very  natural  in  its  presenta- 


at  the  same  time,  for  the  sake  of  realism, 
speak  those  words  which  have  been  pre- 
arranged upon  the  flat  tube.  He  then  re- 
leases pressure  on  the  bulb  which  is  of  that 
character  possessing  a  normal  tendency  to 
expand,  and  said  bulb  sucks  the  air  back 
thru  tube  and  the  carrier  recedes  and  re- 
coils itself,  so  that  the  exhibited  words 
disappear  from  the  continuation  of  the  film. 
For  a  different  later  speech  a  change  is 
made  in  the  word  carriers.  If  the  action 
requires  the  actor  to  turn  around  before 
the  end  of  the  scene,  the  entire  device  is  so 
easily  slipt  off  that  it  can  be  removed 
during  some  motion  when  the  audience 
would  not  notice  the  removal. 

It  will  be  readily  understood  that  the 
head  piece  can  be  applied  so  that  the  word 
carrier,  in  normal  condition,  and  the  arm, 
will  be  concealed  from  the  camera  whether 
the  speech  is  to  be  delivered  to  the  right 
or  left. 

Other  forms  of  word  carriers  may  be 
employed  instead  of  the  coiled  type  de- 
scribed. For  instance,  a  three-armed  rotary 
member  made  of  transparent  celluloid  or 
other  suitable  material,  and  bearing  letters 
or  words  which  will  compose  a  sentence 
when  rotated  may  be  easily  applied. 
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MANY  world-startling  experiments 
in  Radio  Science  have  been 
either  directly  or  indirectly  based 
on  the  remarkable  performance 
of  the  Auction,  the  little  evacu- 
ated glass  bulb  which  greatly  resembles 
the  ordinary  incandescent  lamp,  but  which 
contains,  besides  the  filament,  two  other 
elements, — a  wire  grid  and  a  flat  metal 
plate.  Some  of  the  most  remarkable  phe- 
nomena in  the  realm  of  pure  and  applied 
science  are  due  to  the  as  yet  not  fully  un- 
derstood electronic  action  taking  place 
within  this  bulb. 

The  action  in  the  audion  is  based  on 
the  fact  that  a  heated  body,  such  as  a 
heated  filament,  radiates  millions  of  tiny 
electric  charges  of  a  negative  character  or 
electrons,  as  they  are  called  by  the  scien- 
tist. The  wire  grid  in  the  audion  is  placed 
between  the  heated  filament,  which  is 
constantly  shooting  off  the  electrons,  and 
the  cold  plate.  When  a  battery  or  other 
source  of  electric  current  is  connected  to 
the  filament  and  plate,  a  positive  current 
flows  from  the  cold  plate  to  the  heated  fila- 
ment, and  this  is  due  to  the  fact  that  the 
electronic  flow  in  any  case  is  opposite  in 
direction  to  the  positive  current  flow. 
Thus,  the  hotter  the  filament,  other  things 
being  equal,  the  more  electrons  there  are 
radiated,  and  the  stronger  the  current 
which  can  be  transferred  across  the  space 
between  the  plate  and  the  filament,  up  to 
the  point  of  saturation. 

Now,  if  we  can  manage  to  vary  the 
electron  flow  between  the  heated  filament 
and  the  plate  or  wing,  in  some  delicate 
manner,  we  would  have,  it  would  seem,  a 
very  sensitive  wireless  detector,  and  this 
is  just  what  Dr.  de  Forest  thought  when 
he  first  started  to  develop  the  audion  idea. 
Suiting  his  action  to  the  thought,  he  pro- 
duced after  years  of  experiment  a  bulb 
made  in  this  fashion  with  three  electrodes, 
one  at  least  of  which  must  be  heated.  The 
first  grid  audion  gave  results  far  beyond 
all  expectations. 

We  may  say  that  today  it  would  really 
be  very  difficult  to  conceive  of  a  single 
radio  or  electrical  device  which  is  more 
versatile  or  universal  in  its  applications 
than  the  audion.  Some  of  the  more  prom- 
inent and  practical  applications  of  this  de- 
vice are  illustrated  and  described  here- 
with, but  it  has  apparently  only  just  started 
on  its  mission  of  usefulness. 

RECEIVING  RADIO  MESSAGES. 

First  and  foremost  in  many  ways  is  the 
application  of  the  audion,  or  vacuum  valve, 
as  it  is  sometimes  miscalled,  to  the  recep- 
tion of  radio  messages.  The  audion  will 
receive  and  amplify  under  proper  condi- 
tions, both  radiotelegraphic  and  radiotele- 
phonic  messages.  It  has  the  advantage 
over  the  crystal  and  other  forms  of  detec- 
tors that,  whereas  these  depend  upon  the 
finding  of  a  sensitive  spot,  often  micro- 
scopical in  size,  where  the  metal  wire  (cat 
whisker)  touching  it  proves  most  respon- 
sive ;  the  audion,  once  the  battery  currents 
are  properly  adjusted  to  it,  keeps  right  on 
receiving  hour  in  and  hour  out. 

The  action  of  the  audion  in  this  case, 
is  along  the  lines  cited  in  the  introduction ; 
that  is,  one  of  the  antenna  circuit  wires 
carrying  the  incoming  signal  currents  is 
connected  to  the  grid  or  intermediate  mem- 
ber of  the  audion.  Thus,  any  variations 
of  electric  charge  or  current  on  the  grid, 
as  would  be  occasioned  by  the  dots  and 
dashes  or  short  and  long  signal  currents, 
or  else  the  fluctuations  of  the  radiotele- 
phonic  current,  causes  a  corresponding  and 
exactly  similar  variation  in  the  electron 
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stream  passing  from  the  heated  filament 
to  the  cold  plate.  It  is  at  once  evident, 
therefore,  that  as  these  variations  are  oc- 
casioned by  the  increasing  and  decreasing 
volumes  of  electric  charge  on  the  grid, 
the  current  flow  from  the  high-voltage  or 
"B"  battery  connected  in  the  telephone  re- 
ceiving circuit  to  the  plate,  will  be  varied 
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B  simplicity.    By  Richard  A.  Englcr.  ,  S| 


in  correspondence  to  the  grid  charge  varia- 
tions. This  action  is  very  delicate,  positive 
and  accurate,  and  where  more  than  one 
bulb  is  used  is  of  enormously  high  ampli- 
fying character. 

The  audion,  with  slight  circuit  modi- 
fications, can  be  used  for  receiving  both 
damped  and  undamped  radio  signals  and 
therein  lies  one  of  the  most  tremendous 
advantages  of  this  device.  By  the  mere 
turn  of  a  switch  or  readjustment  of  the 
circuit  the  audion  can  be  made  to  oscillate 
and  receive  either  damped  or  undamped  ra- 
dio signals  equally  well.  This  was  of  inesti- 


mable service  to  the  Allied  armies  and 
navies  during  the  war,  as  may  be  readily 
imagined,  and  audion  sets  were  built  by 
the  thousands,  and  the  consumption  of 
bulbs  by  the  Allied  armies  and  naval  fleets 
was  at  the  rate  of  1,000,000  per  year  during 
the  last  months  of  the  war.   See  figure  1. 

AUDION  CAN  TRANSMIT  MESSAGES. 

At  Fig.  2  the  audion  is  shown  in  use 
for  transmitting  wireless  messages.  It  can 
and  has  been  very  successfully  used  for 
sending  radiotelegraphic  and  radiotele- 
phonic  messages.  Usually,  but  not  in  this 
case,  the  audion  for  this  apparatus  is  made 
of  a  somewhat  larger  size;  the  average 
audion  such  as  that  used  for  receiving 
apparatus  is  about  the  size  of  a  30  watt 
tungsten  lamp,  but  the  bulb  is  tubular  in 
form  and  not  pear-shaped.  The  French 
audions,  however,  resemble  the  average 
Tungsten  lamp  shape,  while  the  German 
types  are  tubular. 

It  was  found  in  various  experiments  that 
the  vacuum  tube  of  the  audion  type;  that 
is,  under  certain  circuit  conditions,  and 
where  a  sufficiently  high  voltage  direct 
current  (such  as  that  produced  by  a  500 
to  800  volt,  D.C.  dynamo)  was  applied  to 
the  plate,  that  the  bulb  action  took  on  an 
oscillating  nature  and  caused  a  radio-fre- 
quency alternating  or  oscillating  current 
of  an  undamped  form  to  be  produced.  By 
simply  connecting  up  a  microphone  in  one 
of  the  circuits,  for  which  there  are  now 
several  different  schemes  available,  it  there- 
upon became  readily  possible  to  easily  and 
perfectly  modulate  this  converted  radio- 
frequency  oscillating  current  produced  by 
the  audion  into  speech  currents,  which  can 
be  radiated  from  the  antenna  in  the  form 
of  Hertzian  waves  and  picked  up  at  any 
wireless  receiving  station. 

Several  years  ago  the  first  trans-Atlantic 
wireless  telephone  speech  was  transmitted 
successfully,  thanks  to  several  hundred 
large  oscillating  audions,  which  were  con- 
nected up  in  a  common  bank  in  the  gov- 
ernment high-power  station  at  Arlington, 
-Va.  Just  to  show  how  easy  it  is  to  control 
50  or  100  KW.  of  energy  as  produced  by 
a  bank  of  audions  such  as  this,  it  may  be 
mentioned  that  an  ordinary  microphone, 
such  as  we  have  in  this  case,  can  readily 
modulate  or  control  telephonically  the  en- 
tire bank  of  bulbs,  totaling  15  K.W. 

During  the  war  many  of  these  audion 
transmitting  sets  with  one  or  more  bulbs 
on  them  were  designed  and  built  for  the 
American  and  other  Allied  armies.  The 
U.  S.  Navy  Department,  as  well  as  the  air- 
craft divisions  of  both  army  and  navy, 
have  also  found  the  audion  bulb  transmit- 
ting sets  of  inestimable  value,  both  for 
transmitting  radiotelegraphic  and  radio- 
telephonic  messages. 

RADIO  AMPLIFIER. 

The  audion  as  an  amplifier  of  radio  sig- 
nals, either  telegraphic  or  telephonic,  has 
proven  to  be  far  in  the  lead  of  any  other 
form  of  amplifier  ever  devised.  It  is  not 
to  be  inferred  from  this  statement  that 
there  are  not  available  at  the  present  time 
several  very  interesting  and  very  useful 
forms  of  electro-magnetic  amplifiers,  for 
there  are  several  which  possess  meritorious 
features,  indeed, — but  the  audion  is  unique 
in  that,  with  very  simple  circuit  arrange- 
ments, one  can  keep  on  connecting  up  au- 
dion bulbs  until  they  have  amplified  the 
faintest  imaginable  signal  or  spoken  word, 
until  it  roars  forth  with  the  strength  of 
a  hundred  horses.  Practically  every  army 
and  navy  station  today  is  equipt  with  an 
{Continued  on  page  1080) 


February,  1920 


ELECTRICAL  EXPERIMENTER 


1001 


®  AUDION  APPLICATIONS: 


(COMPLETE  STORY  ON  OPPOSITE  PAGE) 


Copyright,  1920,  by  E.  P.  Co. 


1002 


ELECTRICAL  EXPERIMENTER 


February,  1920 


ANNOUNCEMENT     from  McCook 
f\    Aviation   Field,   Dayton,   Ohio,  in 
/  \   the  latter  part  of  October,  stated 
**-        that  successful  tests  had  been  made 
with  a  reversible  airplane  propeller, 
which  means,  according  to  experts,  that  the 


ventor  of  the  new  reversible  propeller. 

The  accompanying  diagram  chart  shows 
how  the  reversible  propeller  functions. 
Normally,  it  is  regulated  by  suitable 
mechanism  controlled  from  the  aviator's 
cockpit,  so  that  a  medium  pitch  is  obtained 


HOLLOW 
DRIVING  SHAFT 
CARRYING 
PROPELLER 
BLADES. 


PLANE  OOIN& 
FORWARD 


With  the  Reversible  Propeller  the  Airplane  Pilots  Can  Descend  at  a  Steeper  Angle  and  Stop 
in  a  Shorter  Distance  Than  Ever  Before.     It  Also  Allows  Him  to  Increase  the  Pitch  of  the 
Propeller  at  High  Altitudes,  Where  the  Air  is  Thin. 


day  of  the  "backyard"  airplane  is  here. 

With  the  new  propeller,  airplanes  can 
land  and  be  brought  to  a  stop  within  50 
feet  by  actual  test,  it  is  said. 

The  new  device  will  also  increase  the 
climbing  speed  of  an  airplane  40  per  cent 
and  permit  of  higher  altitude  flying,  50,000 
feet  being  a  possible  limit.  Seth  Hart  of 
Los  Angeles,  Cal.,  is  mentioned  as  the  in- 


at  the  blades,  as  shown  at  Figure  "A." 
When  the  speed  of  the  plane  is  to  be  re- 
duced, the  pitch  control  rod  of  the  propel- 
ler is  varied  so  as  to  reverse  the  pitch  of 
the  blades,  as  at  "B,"  thus  reversing  the 
stream  of  air,  and  likewise  lowering  the 
thrust  or  forward  pull  on  the  airplane. 
This  gives  us  the  "backyard"  plane.  At 
high  altitudes  where  the  air  is  thin,  a  bet- 


ter "hold"  is  obtained  by  the  tractor  screw 
by  increasing  the  pitch,  as  at  "C". 

Dr.  William  Whitney  Christmas,  the  in- 
ventor of  the  "Christmas  Bullet,"  the  fast- 
est plane  in  the  world,  with  a  speed  record 
of  200  miles  per  hour,  had  the  following 
to  say  on  the  performance  of  the  "Re- 
versible Propeller" : 

The  Possibilities  of  a  Reversible  Airplane 
Propeller 

For  a  period  covering  probably  five  years 
there  has  been  more  or  less  discussion  along 
the  line  of  reversible  propellers  on  air- 
planes. The  prime  practical  factor  in  the 
correct  building  of  an  airolane  is  as  few 
parts  as  possible  in  its  construction.  Any 
kind  of  mechanism  which  has  a  multiplicity 
of  parts  must  necessarily  run  a  greater  risk 
of  disintegration  than  a  device  which  has 
fewer  parts. 

There  are  several  inventions,  it  is  be- 
lieved, which  have  to  do  with  changing  the 
pitch  of  a  propeller  on  an  airplane  while 
the  plane  is  in  flight.  These  inventions  have 
also  included  means  for  a  reversing  pro- 
peller for  the  purpose  of  quick  landing  in 
small  areas.  The  difficulty  with  such  de- 
vices has  been  that  the  mechanism  which 
controls  the  blades  has  been  found  to  be 
both  weak  and  uncertain  in  its  operation. 
Centrifugal  force  plays  a  most  important 
part  in  such  a  device  because  this  force  is 
astonishingly  great  and  must  be  reckoned 
with  under  all  circumstances.  Centripetal 
force  also  has  its  important  bearing  on 
the  case  and  it  has  been  found  from  experi- 
ence that  these  two  forces  have  a  most  de- 
cided disposition  to  defeat  the  intention  of 
the  designer  and  inventor  of  any  device 
which  has  to  do  with  changing  the  pitch 
and  reversal  of  the  propeller  blade. 

Undoubtedly  if  such  a  device  could  be 
made  practical,  it  would  go  a  long  way  to- 
wards solving  some  of  the  bad  features  of 
airplane  landing,  but  it  is  not  within  the 
limits  of  reason  to  attribute  certain  fea- 
tures to  this  device  which  cannot  be  ac- 
complished. 

A  plane  must  have  what  is  called  a 
gravitation  index.  This  gravitation  index 
varies  in  different  planes  and  concerns  both 
(Continued  on  page  1087) 


flakimE  Fsitt  People 


IT  has  remained  for  a  woman,  Fanny  J. 
Niles,  of  Philadelphia,  to  invent  what 
she  calls  a  "normalizing  machine," 
which  comprises  a  clever  electrical 
massaging  .machine  adapted  to  mas- 
sage the  fatty  tissue  or  superfluous  flesh 
on  any  part  or  the  whole  of  the  body. 
Massaging  members  comprise  two  strips 
of  wooden  rollers  or  bars  mounted  on  flex- 
ible belts,  so  that  they  can  be  supported 
by  and  also  secured  to  the  two  opposite 
sides  of  an  oscillating  frame.  In  this  man- 
ner the  bars  can  be  moved  to  and  fro  more 
or  less  rapidly  as  desired. 

The  belts  at  the  ends  of  the  series  of 
rollers  are  connected  by  pins  passing  thru 
flexible  sheets,  made  for  instance  of  heavy 
canvas  or  other  strong  material,  in  which 
there  are  a  plurality  of  eyelets.  These  eye- 
lets pass  over  a  series  of  turned  buttons, 
and  thus  it  is  seen  that  by  providing  sev- 
eral series  of  eyelets  in  the  sheets  at  the 
ends  of  each  series  of  rollers,  that  a  wide 
range  of  adjustment  is  provided  so  as  to 
give  the  necessary  pressure  on  the  body, 
and  thus  enabling  the  physician  or  person 
giving  the  treatment  to  adjust  the  roller 
sheets  so  as  to  conform  to  the  shape  of  the 
patient's  body. 

A  small  electric  motor  drives  the  ma- 


chine thru  the  medium  of  a  set  of  reduc- 
tion gears  in  such  a  manner  that  a  frame 
to  which  the  roller  belts  are  connected  will 
be  given  an  oscillating  movement.  Thus 
the  rolls  are  more  or  less  rapidly  oscillating 
over  the  body  and  the  speed  of  this  massage 
movement  may  be  regulated  by  controlling 
the  current  supplied  to  the  electric  motor. 
The  inventor  also  provides  in  this  device 


a  feature  whereby  varying  widths  of  belts 
carrying  the  rollers  may  be  used  as  de- 
sired ;  also  two  or  more  roller  units  may 
be  used  on  the  patient.  This  type  of  ma- 
chine has  been  in  use  for  several  years  with 
great  success  in  several  electrical  treat- 
ment institutes  in  the  East.  The  machine 
is  simple  in  its  functioning  and  sure  and 
positive  in  the  results  it  aims  to  produce. 


Are  You  Too 
Avoirdupois? 
Just  Step  Up 
and  take  a 
T reatm  e n t 
Now  and 
Then  on  This 
Electric  Nor- 
malizing Ma- 
chine, Which 
Massages  the 
Sup  e  rfluous 
Tissue  From 
the  Body. 
This  Machine 
Has  Been  in 
Use  and 
Gives  Excel- 
lent Results. 
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This  Explains  How  It  Is  Possible  to  Shell  Enemy  War  Vessels  Which  Are  Over  the  Horizon  or  Out  of  Sight  of  the  Attacking  Battle-fleet. 
A  Scout  Vessel  Provided  with  Extra  High  Masts  for  Spotting  the  Enemy,  Is  Sent  in  Advance  of  the  War  Vessels  and  Radioes  Back  the 
Results  of  the  "Hits,"  or  Else  a  Seaplane  Can  be  Used  for  the  Purpose,  and  in  Either  Case,  with  Deadly  Results  to  the  Enemy. 


invisible  Targ'eti 


MANY  times  during  the  recent  world 
war  one  would  often  read  in  maga- 
zine and  press  articles  of  various 
naval  engagements  where  vessels  were  hit 
by  shellrire  over  the  horizon  and  out  of  sight 
of  the  vessel  firing  the  shell !  One  of  the 
ways  iii  which  this  can  be  done  and  which 
was  recently  explained  to  the  editors  by  a 
U.  S.  naval  officer,  is  shown  in  the  accom- 
panying illustration. 

At  the  left  we  perceive  an  enemy  battle- 
fleet  just  over  the  horizon  and  out  of  sight 
of  the  attacking  battle-fleet.  Naturally,  un- 
less the  gunners  behind  the  attacking  war 
vessels  know  exactly  where  the  enemy  is 
located,  they  cannot  fire  a  shell  to  hit  his 
ships.    To  gain  this  information,  there  are 


several  possible  ways  in  which  it  may  be 
done.  One  of  the  practical  methods  which 
has  been  employed  is  here  shown. 

A  fast  scout  vessel  such  as  a  battle 
cruiser,  goes  ahead  of  the  main  battle-fleet 
and  for  special  observation  it  is  fitted  with 
an  extra  high  mast,  so  as  to  have  the  great- 
est range  of  vision  possible.  When  the 
lookout  in  the  crow's  nest  atop  the  scout 
ship's  mast  spies  an  enemy  vessel,'  he  im- 
mediately radioes  this  fact  to  the  battle- 
ships and  they  begin  firing.  The  officers  on 
the  scout  vessel  can  with  their  powerful 
telescopes,  easily  determine  whether  the 
shots  are  passing  to  the  right  or  to  the 
left,  or  to  the  rear  or  in  front  of  the  enemy 
target  or  targets,  and  this  information  is 


instantly  radioed  to  the  attacking  battle- 
ships. Seaplanes  from  the  battleships 
themselves  can  also  serve  the  purpose  of 
the  scout  ships  in  spotting  the  effect  of 
the  gun  fire  on  the  enemy,  as  well  as  dis- 
covering their  position. 

It  may  be  easily  imagined  that  a  seaplane 
at  an  altitude  of  several  thousand  feet  and 
provided  the  atmosphere  is  fairly  clear,  has 
a  wonderful  range  of  vision  toward  the 
horizon.  Naturally,  the  question  arises  as 
to  what  would  become  of  such  a  scout 
ship,  the  mast  of  which  could  be  undoubt- 
edly sighted  by  the  lookouts  in  the  crow's 
nest  of  the  enemy  war  vessels. 

To  make  a  long  story  short,  there  are 
(Continued  on  page  1087) 


BY   means   of    a    whistle   a  miniature 
motor  car,  containing  two  lay  figures, 
was  run,  stopt  and  turned  at  the  will 
of  the  whistler  in  a  hall  off  Tottenham 
Court  road  recently,  in  England. 

Further,  by  the  influence  of  a  ray  of 
light  the  mustache  of  one  of  the  lay  figures 
twitched  and  its  hand  moved  rhythmically, 
while  in  a  corner  the  Westminster  chimes 
rang  out  on  an  instrument. 

The  magician  who  produced  these  won- 
ders was  Captain  Alan  Roberts,  an  Aus- 
tralian.   After  long  experiment  he  believes 


he  has  perfected  apparatus  for  control  by 
light  and  sound  waves.  One  of  the  photos 
herewith  shows  Captain  Roberts  starting 
and  stopping  a  mechanical  musical  instru- 
ment (tube  bells)  by  means  of  a  ray  of 
light.  This  photo  was  taken  in  the  Drill 
Hall,  Chelsea  Street,  W.  C,  London.  The 
second  photo  shows  Captain  Roberts  dem- 
onstrating his  new  invention,  the  small 
motor  car  being  entirely  controlled  by  the 
sounds  from  a  whistle. 

Captain  Roberts  gave  a  demonstration 
on  the  possibilities  of  light  and  sound  con- 


trol. Standing  in  the  middle  of  a  crowd 
of  men,  Captain  Roberts  blew  a  blast  on 
an  ordinary  police  whistle.  Immediately 
the  electric  motors  of  the  car  began  to 
hum,  and  the  little  vehicle  in  which  was 
seated  two  models  slowly  glided  across 
the  floor.  He  blew  another  blast  and  the 
car  stopt,  turned  around,  glided  deftly  past 
chairs  and  apparatus  and  finally  moved 
slowly  back  to  its  starting  place.  By  turn- 
ing a  beam  of  light  on  and  off,  a  gong  was 
made  to  sound  at  will  and  by  blowing  on 
whistles  of  different  keys,  little  electric 
bulbs  were  lit  up  thirty  yards  away. 
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The  King  of 
Siam,  Among 
Other  Recent  Ac- 
quisitions to  His 
Palatial  Home, 

Has  Added  an 
American  Light- 
ing Plant,  Which 
is  Shown  in  the 
Picture  Herewith. 
This  Electric 
Lighting  Plant 
Is  Driven  by  a 
Gasoline  Engine, 
Similar  to  an 
Automobile  En- 
gine, as  Shown 
in  the  Illustra- 
tion and  It  Is 
Rated  at  5  K.  W. 
Electric  Output. 
This  Electrio 
Light  Plant  of 
Which  a  Large 
Number  Have 
Been  Sent 
Abroad  the  Past 
Few  Years,  Is 
Interesting  Owing 
to  Its  Full  Auto- 
matic Features. 
A  Gold-plated 
Typewriter  Was 
Also  Purchased 
on  This  Trip,  but 
History  Doth  Not 
Record  Whether 
or  Not  the  Dy- 
n  a  m  o  Was 

"Gold-plated." 


HIS   Majesty  the  King  of   Siam,  re- 
cently purchased  a  5  kilowatt  elec- 
tric plant  to  furnish  light  and  power 
for  his  luxurious  royal  palace.   The  special 


representative  sent  by  His  Majesty  spent 
considerable  time  investigating  many  fac- 
tories and  in  studying  the  features  of  the 
various  plants  on  the  market,  and  because 


of  its  full  automatic  features  the  latest 
type  full  automatic  plant,  illustrated,  was 
selected.  On  this  same  American  trip  a 
gold-plated  typewriter  was  purchased.  His- 
tory doth  not  record  whether  or  not  the 
dynamo  was  gold-plated. 

A  10  kilowatt  electric  light  and  power 
plant  of  the  same  type  was  recently  shipt 
to  Rene  Berndes,  who  is  the  ex-Hungarian 
consul  for  Cuba.  Sefior  Berndes  has  re- 
cently gone  into  the  sugar  business  and 
has  an  immense,  modern  plantation  which 
requires  an  ample  installation  for  both 
light  and  power. 

The  Presidential  train  of  the  Republic 
of  Mexico,  renowned  as  perhaps  the  most 
elaborate  train  in  the  world,  presented  by 
the  .  Pullman  Company  to  the  Mexican 
Government,  has  just  been  equipt  thruout 
with  electric  lights  and  one  of  these  full 
automatic  plants  was  installed.  This  train 
was  presented  during  the  regime  of  ex- 
President  Diaz  and  has  been  in  constant 
service  ever  since.  It  is  most  lavishly  dec- 
orated and  finished  without  regard  to  ex- 
pense, several  of  the  interiors  being 
trimmed  in  gold-leaf,  with  intricate  and 
classic  hand  carvings,  and  inlaid  with  ivory. 

These  plants  are  the  same  as  are  used 
thruout  America  on  thousands  of  farms, 
but  are  of  larger  models.  The  patented  full 
automatic  features  make  it  a  most  popular 
plant  where  reliable  service  is  expected. 
It  gives  the  battery  full  protection  at  all 
times  against  over-charging  or  excessive 
discharge.  It  starts  and  stops  itself  auto- 
matically. These  plants  are  built  in  seven 
sizes — from  1/3  to  25  kilowatts. — Photo 
courtesy  Consolidated  Utilities  Corp. 


66 


Pi! 


99 


Nowadays  when  the  Circus  comes  to 
town,  at  least  if  it  is  one  of  the  big  fel- 
lows like  Ringling  Brothers  and  Barnuin 
and  Bailey,  the  "big  top"  and  the  "side 
show"  and  the  "menagerie"  are  all  elec- 
trically lighted.  The  old-time,  dangerous 
flares  are  not  to  be  seen  in  the  tents  where 
the  crowds  are  entertained.  As  soon  as  the 
canvas  is  in  place  and  guy-ropes  are  tight- 
ened the  electrician  appears  to  hang  his 
lamps  upon  the  poles.  Then  his  helpers 
bring  in  wheeled  reel-holders  containing 
the  heavily  insulated  feed  lines,  run  the 
wires  out,  and  finally  connect  the  terminals 
to  the  generating  plants  outside  the  "big 
top." 

These  portable  sets  are  mounted  upon 
ordinary  circus  wagons,  well  built  to  stand 
the  continuous  wear  of  country  roads  and 
city  pavements.  Each  unit  consists  of  a 
four-cylinder  gasoline  motor,  of  seventy 
horsepower,  turning  a  twenty-five  kilowatt 
generator  and  making  120  volt  current. 
Then  of  course  there  is  a  switchboard. 
Each  unit  uses  three  gallons  of  fuel  per 
hour  operated. 

The  "big  top"  contains  twenty-four  big 
arcs,  twelve  750  CP.  lamps  and  twelve 
500  CP.  lamps.  The  "side  show"  and 
"menagerie"  tents  have  fewer  lamps  be- 
cause they  are  much  smaller.  For  after- 
noon shows  only  the  "big  top"  is  lighted 
but  in  the  evening  the  electrician  opens  up 
with  all  the  juice  he  has  in  stock.  Need- 
less to  say,  electrically  lighted  tents  are 
safer  than  those  lighted  by  any  sort  of 
combustion  system.  In  addition  the 
grounds  may  be  illuminated  by  using  the 
flood  lights  placed  upon  one  of  the  wagons. 
Yes,  it  sure  is  some  change  from  our 
fathers'  and  grandfathers'  day  when  they 
used  to  chew  peanuts  and  drink  pink  lemon- 
ade by  the  flickering  light  produced  by  a 
series  of  kerosene  or  gasolene  torches. 
Later,  there  came  into  use  the  very  efficient 


but  always  dangerous  acetylene  gas  light- 
ing systems,  while  at  the  present  time  most 
of  the  traveling  shows  "under-canvas"  em- 
ploy electric  lights  exclusively.  If  they  do 
not  carry  their  own  electric  light  generat- 
ing plant,  then  they  invariably  procure  the 
necessary  electric  current  from  the  local 
town  supply. 

Generally  speaking,  the  most  satisfactory 
method  of  lighting  "tent  shows,"  would 
seem  to  be  the  one  utilizing  the  independent 
lighting  plant  of  the  type  illustrated  below. 
Some  smaller  tent  shows,  have  made  use 


of  storage  batteries  having  these  charged 
periodically, — but  without  a  shade  of  doubt 
the  most  efficient  and  satisfactory  way,  is 
to  have  a  suitable  size  dynamo,  driven  by 
a,  gasoline  or  other  form  of  engine.  With 
the  advent  of  the  modern  high-powered 
tungsten  lamps  with  nitrogen  filled  bulbs, 
the  tent  lighting  problem  has  been  much 
simplified  as  some  of  these  bulbs  are  avail- 
able in  1,000  candle-power  units,  which  cor- 
responds to  the  illuminating  power  of  the 
average  arc  light. 
Contributed  by  G.  B.  WOODS. 


The  Circus  Will  Soon  be  with  Us  Once  More,  and  in  the  Event  That  You  Do  Not  Know  Where 
the  Electricity  Comes  from  for  Lighting  the  Immense  Tents  Carried  by  Such  Shows  as 
"Ringling  Brothers,"  Here  Is  the  Answer — Complete  Electric  Lighting  Plants  Driven  by 
Gasoline  Engines  Are  Mounted  in  Trucks.  The  Flood  Lights  Seen  on  Top  of  One  of  the 
Trucks  Are  Used  for  Lighting  the  Grounds. 
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A  Newly  Proposed  Monorail  Rail-road,  One  Form  of  Which  Is  Here  Illustrated,  the  Cars  Traveling  in  a  Trench  and  Being  Propelled  by 
Friction  Wheels  as  Shown,  or  by  Gears  Meshing  with  Toothed   Racks.    The  Propelling  Wheels  Are  Driven  by  Electric  Motors  and  Procure 
the  Necessary  Current  from  a  Third  Rail.    The  Monorail  Is  Reputed  to  be  the  Fastest  System  of  Transportation. 


'©vel  Electric  MI©m\©2°3iil  Car 


It  is  a  well-known  fact  that  cars  placed 
on  a  single  line  of  wheels  will  run  much 
faster  than  if  placed  on  a  double  rail  as 
at  present,  and  it  further  follows  that  if 
a  car  or  locomotive  can  be  made  to  run 
on  a  single  rail  in  a  normal,  stable  and 
upright  position,  it  must  necessarily  travel 
faster  than  the  ordinary  trains,  at  the  same 
time  using  an  equal  amount  of  fuel  or 
electricity.  So  says  Max  Scheftel,  of 
Brooklyn,  New  York,  the  inventor  of  the 
new  monorail  shown  in  the  accompanying 
illustration. 

Mr.  Scheftel  proposes  two  different 
methods  of  applying  his  monorail  rail- 
way system.  In  either  case  the  cars  run 
on  a  single  or  monorail  track  as  becomes 


evident.  Electric  current  for  propelling  the 
cars  may  be  taken  either  from  a  trolley 
wire  or  a  third  rail,  and  the  current  re- 
turned thru  the  center  monorail  on  which 
the  cars  run.  The  cars  may  be  propelled, 
according  to  Mr.  Scheftel,  either  by  having 
an  electric  motor  or  motors  drive  large 
friction  wheels  which  protrude  thru  open- 
ings in  the  sides  of  the  car,  so  as  to  buck 
against  flat  friction  rails  on  the  sides  of 
the  trough  in  which  the  cars  run,  or  else 
they  may  be  operated  by  gear  wheels  pro- 
truding from  the  sides  of  the  cars,  which 
gears  may  mesh  or  engage  two  toothed 
racks  placed  along  the  sides  of  the  con- 
duit. 

The  latter  undoubtedly  would  make  a 


very  severe  noise  and  prove  objectionable, 
excepting  for  some  short  run  railway  such 
as  a  scenic  railway  or  roller  coaster. 

The  inventor  has  designed  the  cars  with 
a  tapering  bottom  and  other  mechanical 
features,  so  that  they  will  permit  the  car 
to  run  with  the  utmost  efficiency  and  at  the 
highest  speed  possible. 

In  cities  where  the  building  of  such  ex- 
cavations is  not  permitted,  the  inventor  de- 
scribes a  different  construction  for  the  cars 
and  trackage,  which  is  made  of  structural 
steel  upon  the  level  of  the  street,  the  cen- 
ter monorail  on  which  the  car  travels  being 
laid  on  the  street  surface.  In  this  case  the 
guide  rails  on  the  sides  are  supported  by 
structural  steel  arches. 


Here's  the  newest  dental  X-ray  machine. 
It's  noiseless,  yet  extremely  powerful  and 
rapid,  requiring  a  minimum  exposure 
period.  Relative  to  the  technique  of  tak- 
ing dental  X-ray  pictures,  it  naturally  re- 
quires a  film  or  plate  behind  the  portion 
or  parts  of  the  body  to  be  X-rayed,  but 
the  advantage  claimed  for  this  machine  is 
in  the  time  and  ■  milliamperes  required  for 
making  an  exposure. 

Exposures  on  all  machines  are  figured 
in  milliampere  seconds.     This,  being  ar- 


Have  You  Had  Your  Teeth  X-rayed?  That 
Is  the  Question  You  Hear  Everywhere  Today, 
for  Our  Best  Dental  Experts  Aver  That  No 
One  Can  Tell  Just  What  the  Trouble  with  Our 
Teeth  Is  Until  They  Look  Thru  Them  as  Well 
as  At  Them,  by  Utilizing  an  X-ray.  One  of 
the  Latest  Dental  X-ray  Machines  Is  Shown 


rived  at  by  the  time  of  exposure,  multi- 
plied by  the  milliamperes.  In  other  words, 
with  a  meter  reading  of  25  milliamperes 
and  an  exposure  of  4  seconds,  it  would 
give  an  exposure  of  100  milliampere  sec- 
onds. Where  other  machines  operate  on 
anywhere  from  50  to  150  milliampere  sec- 
onds, this  machine  operates  on  from  4  to 
8  milliampere  seconds. 

The  current  is  turned  on  and  off  by 
the  foot  treadles  operating  from  both  sides 
of  the  machine. 


The  matter  of  safety  is  one  that  must 
be  looked  into  very  thoroly.  In  this  ma- 
chine the  tube  on  the  inside  is  completely 
incased  in  a  lead  casting,  which  shapes  out 
into  the  funnel  from  where  the  exposures 
are  made,  giving  absolute  protection  as  far 
as  the  operator  of  the  machine  is  con- 
cerned, there  being  no  chance  for  the  rays 
to  escape  except  thru  the  opening  in  the 
funnel.  As  to  the  safety  for  the  patient 
the  low  milliampere-second  exposure  is 
again  the  big  factor  here.     According  to 


in  the  Accompanying  Illustration.  This  Ma- 
chine Is  Very  Powerful  and  One  of  the  High- 
est Speed  Types  Yet  Devised,  Yet  It  Is  Simple 
to  Operate  and  Does  Not  Frighten  the  Pa- 
tient. The  Position  of  the  Patient  Is  Shown 
Herewith  When  Taking  a  Skiagraph  of  the 
Teeth.    A  Foot  Pedal  Turns  on  the  Power. 


the  best  authorities  on  X-rays,  it  takes  a 
minimum  of  800  milliampere-seconds  di- 
rected at  the  same  spot  to  cause  X-ray 
burn.  It  is  readily  seen,  therefore,  how 
much  leeway  this  outfit  has  over  a  machine 
using  100  milliampere-seconds  to  an  ex- 
posure, as  compared  to  4  milliampere-sec- 
onds here  required.  The  lead  covering  of 
the  tube  also  protects  the  patient  on  all 
parts  of  the  body  except  just  where  the 
rays  from  the  funnel  are  directed,  or  in 
the  region  of  the  teeth. 


1006 


ELECTRICAL  EXPERIMENTER 


February,  1920 


Any  sportsman  from  the  big  cities  who 
finds  a  bull  moose  running  around  in  the 
neighborhod  of  Wassataquoik  stream  with 
40  or  50   feet   of  telephone   wire  coiled 


around  his  neck  and  horns,  and  a  loose 
end  trailing  ten  or  fifteen  feet  astern  of 
him,  is  hereby  informed  that  the  wire  be- 
longs to  the  Lincoln  Pulpwood  Co.,  of 
Lincoln,  Me.,  and  that  the  moose  stole  it 
and  thus  put  the  line  from  Trout  Brook 
to  Bangor,  Me.,  out  of  business  for  a 
while.  Herbert  S.  Stone,  of  Bangor,  line- 
man for  the  company,  tells  how  it  hap- 


pened in  the  following  realistic  tale : 

"I  had  just  got  to  McCarty's  camp  at 
the  head  of  Trout  Brook  when  the  boss 
told  me  that  there  was  an  open  wire  be- 


tween there  and  Staceyville.  As  this  is 
the  direct  wire  to  Bangor,  down  over  Pogy 
Mountain  and  by  way  of  Wassataquoik,  I 
rustled  some  grub  and  struck  out  to  find 
the  break.  Got  to  Pogy  same  night.  All 
right  there.  Followed  the  wire  down  to 
Wassataquoik  and  from  there  to  Half- 
way Camp  at  the  mouth  of  Katahdin 
Brook,  where   I   arrived  the  next  night. 


Still  no  break.  Next  morning  I  took  up 
the  trail  again  and  a  couple  of  miles  down, 
near  Daisy  Dam.  I  found  the  slack  wire 
and  the  break,  but  to  my  surprise  I  could 
find  but  one  end.  Hustled  along  looking 
for  the  missing  end  and  finally  found  it 
500  feet  further  on.  What  had  become  of 
the  missing  500  feet?  There  I  was,  two 
days'  travel  from  headquarters  camp,  with 
only  about  50  feet  of  wire  on  my  back,  for 
short  splices.  Fine  fix !  I  sat  down  on  a 
stump  and  finally  thought  of  an  abandoned 
branch  line  that  once  connected  a  lumber 
camp  two  miles  further  along.  Went  down 
there  and  got  enough  wire  to  fill  the  gap. 

'When  I  got  back  to  the  break  in  the 
line  I  soon  found  out  what  had  become 
of  the  missing  500  feet.  There  stood  a 
bull  moose  as  big  as  a  truck  horse,  look- 
ing straight  at  me  as  much  as  to  say: 
'Here's  your  old  wire.  Come  and  get  it.' 
Well,  so  long  as  I'd  hoofed  it  better  than 
four  miles  to  get  my  wire  I  thought  I'd 
repair  the  break  and  argue  with  the  moose 
afterward.  The  job  was  soon  done,  and 
after  I  had  called  up  Staceyville  on  one 
end  and  McCarty's  camp  on  the  other  and 
told  them  all  was  clear,  I  turned  to  the 
moose,  having  first  picked  out  a  handy  tree 
to  climb  in  a  rush  should  the  bull  get  too 
fussy. 

"There  stood  the  moose,"  he  said,  "just 
at  the  edge  of  the  road,  with  six  or  eight 
turns  of  the  wire  twisted  tightly  around 
his  horns,  several  turns  around  his  neck 
and  three  or  four  hundred  feet  of  slack 
behind  him,  reaching,  Lord  knows  where, 
into  the  woods.  Sneaking  around,  the 
moose  watching  me  all  the  time,  I  man- 
aged to  get  hold  of  the  slack  wire  and 
hauled  in  until  I  got  the  end,  which  I  made 
fast  to  a  big  tree.  Then  cutting  a  good- 
sized  sapling,  I  started  toward  him.  He 
began  to  sidle  around,  with  head  down, 
mane  bristling  and  blood  in  his  eye,  and 
it  looked  like  war.  Pretty  soon,  however, 
he  managed  in  his  circling  movement  to 
make  a  turn  around  another  tree,  which 
gave  him  much  less  scope,  and  when  the 
wire  came  taut  with  his  contant  traveling 
he  stumbled  over  it  and  fell  in  a  heap. 
Now  was  my  chance.  I  sneaked  up  as 
close  as  I  dared — maybe  within  fifteen  feet, 
snipt  off  the  wire  with  my  pliers  and  made 
for  my  tree." 


It  Sounds  Impossible,  Doesn't  It,  That  a  Real  "Bull  Moose"  Should  Walk  Off  Very  Mysteri- 
ously with  a  Goodly  Length  of  the  Telephone  Wires  and  Leave  a  Complete  Gap  in  the  Pole 
Line?  But,  This  Actually  Happened  Up  in  Maine,  and  as  They  Have  Had  "Prohib"  in  That 
State  for  Many  Years,  It  Must  be  as  True  as  Gospel.    Friend  Moose  Reappeared  After  the 

Gap  Had  Been  Repaired. 


Dozens  of  babies  are  kidnapt  or  stolen 
every  year,  especially  in  the  large  cities, 
and  while  electric  bell  alarms  have  been 
with  us  for  the  past  fifty  years,  no  one 
has  ever  thought,  it  seems,  of  putting  such 
an  electric  bell  alarm  on  the  baby  carriage. 

Now,  Nursey  can  spoon  on  the  park 
bench  with  her  friend  "Mike  The  Copper" 
to  her  heart's  content,  without  having  to 
worry  herself  into  a  French  fit  whether 
the  baby  is  or  is  not  within  the  carriage, 
several  yards  distant.  For  never  fear. 
Snookums  will  be  there ! — when  she  goes  to 
look  for  him — thanks  to  this  electric  alarm. 

The  diagram  shown  in  the  accompanying 
illustration  explains  in  a  clear  manner,  the 
simple  way  in  which  the  electric  alarm  is 
attached  to  the  baby  carriage.  As  will  be 
seen,  when  the  infant  is  lifted  from  the 
seat,  the  springs  under  it  push  it  upward, 
causing  the  electrical  contact  springs  to 
come  together,  thus  closing  the  electric  cir- 
cuit thru  the  dry  battery  and  bell.  An 
ordinary  25-cent  bell,  together  with  a  dry 
battery  or  two,  is  all  that  is  required.  A 
hidden  switch  of  course,  should  be  placed  ^ 
in  series  with  the  circuit  as  shown,  so  that 
the  bell  will  not  ring  unnecessarily. 

We  should  certainly  be  thankful  to  the 
budding  genius  who  has  presented  us  with 
this  "long  felt  want" — and  now  we  shall 
expect  to  be  presented   with  a  multitude 


of  other  greatly  needed  electric  alarms. 
Why  not  tie  one  of  these  electric  thief  an- 
nouncers to  little  Fido's  neck  or  better  yet, 
to  his  tail.  Of  course  it  would  take  quite 
some  study  to  find  just  which  part  of  Fido 
will  respond  or  move  in  an  unusual  direc- 
tion when  a  stranger  happens  to  pick  him 
up.     Possibly,   however,  this  can   be  ar- 


ranged in  the  form  of  a  harness  with  a 
handle,  said  handle  being  made  in  two 
parts  with  electric  contact  springs  between 
them,  so  that  when  the  handle  is  grabbed, 
it  will  cause  the  springs  to  touch,  thus 
ringing  the  bell.  "Doggone"  that  sure  is 
a  clever  invention,  if  we  do  say  it  our- 
selves.   But  what  if  he  uses  a  net!?XO? 


I^SWITCH  (cONCEALf  0) 
BELL 


No  More  Will  the  Naughty  Kidnapper  "Nap  the  Kid," — Not  While  the  Electric  Bell  Alarm. 
Here  Shown,  Is  In  Working  Order  on  Little  Snookum's  Go-cart.  Isabel  and  Her  Friend  "Mike 
the  Copper"  Will  Make  It  So  Hot  for  Him  That  He  Will  be  Glad  to  Give  Up  the  Kid  and 

Take  a  Nap. 
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IN  OUR  travels  here  and  there  about 
the  country,  we  have  often  met  some 
interesting  electric  trolley  cars  and 
some  of  these  impressions  we  have 
attempted  to  record  in  the  accompany- 
ing illustration.  It  is  perhaps  rather  in- 
teresting anyway,  to  the  average  layman, 
to  know  for  a  certainty  just  how  the  cur- 
rent is  taken  into  a  trolley  car  of  the 
ordinary  type,  down  the  -trolley  pole,  thence 
thru  the  controller  and  motor  on  the  car 
axles  or  truck,  and  how  the  current  passes 
back  thru  the  rails  to  the  power  station. 

THE  SINGLE  WIRE  TROLLEY. 

This  is  the  simplest  form  of  electric 
trolley  car  and  one  which  has  been  used 
not  only  in  the  United  States,  but  in  prac- 
tically every  civilized  land  under  the  sun. 
They  are  even  now  talking  of  electric  trol- 
leys in  the  Holy  Land,  and  we  presume  that 
before  many  moons  have  past  over  our 


between  rails  will  not  do,  and  so  these  are 
made  electrically  perfect,  or  as  nearly  so  as 
possible,  by  "bonding"  them  with  copper 
cables,  welded  or  riveted  to  each  rail.  Even 
then  there  is  often  considerable  leakage  of 
the  current  from  trolley  rails,  and  in  cities 
this  leakage  current  often  works  consid- 
erable evil  by  passing  thru  water  and  gas 
pipes,  and  when  they  leave  such  pipes  as 
these,  they  carry  with  them  in  an  electro- 
lytic manner  some  of  the  metal  composing 
the  pipe. 

THE  DOUBLE  WIRE-TWO  POLE  TROLLEY. 

For  the  reasons  just  enumerated — that  is 
due  to  electrolysis  of  many  city  water  and 
gas  pipes  and  also  from  the  point  of  scenic 
effect,  many  cities  have  never  allowed  the 
trolley  companies  to  install  any  overhead 
wires,  or  in  some  other  cases  they  have 
prevented  the  trolley  companies  from  hold- 
ing franchises  to  permit  the  return  current 
to  pass  thru  the  rails. 


electric  trolley  cars  and  trains  has  been 
widely  employed,  and  it  is,  of  course,  in  its 
usual  form  not  adapted  to  city  use,  as  the 
third  rail  would  be  too  dangerous  even  tho 
it  were  covered  in  some  way. 

In  the  third  rail  system,  this  member 
serves  the  same  purpose  as  the  trolley  wire 
in  Fig.  1  (See  Fig.  3).  The  positive  cur- 
rent passes  along  from  the  power  house 
generators  or  sub-stations  on  the  insulated 
third  rail  and  the  car  takes  current  from 
this  rail  continuously  by  means  of  a  spec- 
ially flexible  contact  shoe.  The  current 
then  enters  the  controller,  whence  it  goes 
to  the  motor  and  then  to  the  wheels  and 
rails  thru  which  it  returns  to  the  power 
station.  There  are  systems  in  Europe 
which  have  been  operated  by  means  of  two 
and  three  third  rails  with  contact  shoes 
bearing  on  each,  so  that  no  current  has  to 
pass  thru  the  rails. 


«=  *•  «=  t=  ® 


CONTROLLER 


CURRENT  RETURNS  THRU  RAILS  TO  POWER  3TATION 

®    THE    SINGLE     WIRE  TROLLEY 


(2)  THE  DOUBLE  WIRE  TROLLEY 
A  WCINCINNATI* 


,/ THRU  RAILS 


®THE  THIRD  RAIL  SVSTEM 


©  THE  STORAGE  BATTERY  CAR 


CONTROLLER  - 
GASOLINE  EN6IN 


® 


INSULATOR 

©THIRD  RAIL  IN  SLOT 


Z)the  gasoline -Electric 

trolley.  generates  it's  own  power 


©AND0RAILS  IN  SLOT 


Among  the  Trolleys  We  Have  Met  in  our  Perambulations  About  the  Country  Are  Those  Illustrated  Above.  Out  Cincinnati  Way  They 
Have  the  Double  Pole  Trolley  With  Two  Trolley  Wires  Spread  Along  the  Streets.  In  New  York  and  Washington  They  Have  the  "Slot" 
System,  Which  Obviates  the  Use  of  a  Third  Rail  or  Trolley  Pole— and  Then  There  Is  the  Storage  Battery  Car  and  the  Gasoline- Electric 

Car  for  Long  Interurban  Runs. 


heads,  they  will  have  a  trolley  running  up 
the  corners  of  the  great  pyramids  of  Egypt 
and  climbing  the  grades  of  the  Sphinx's 
nose  in  the  far-away  land  of  Cleopatra. 
Thus,  the  trolley  has  its  romance  as  well 
as  its  seamy  side  in  history.  And  here  is 
how  it  all  works ! 

One  wire  from  the  trolley  power  station 
is  connected  to  the  overhead  insulated  trol- 
ley wires  and  this  is  usually  the  positive 
line.  The  potential  used  on  the  average 
trolley  is  from  550  to  600  volts,  direct  cur- 
rent. This  current  passes  along  the  wire, 
thru  the  trolley  wheel  and  pole,  from  which 
point  it  divides  and  passes  thru  the  lights 
and  heaters  on  the  car,  which  are  controlled 
by  suitable  switches,  while  the  heaviest  part 
of  the  current  is  carried  thru  heavy  insu- 
lated copper  wires  down  to  the  motorman's 
controller  on  the  platform.  The  current 
then  passes  from  this  speed  controller  to 
the  motor  or  motors  mounted  on  the  car 
trucks  and  which  are  suitably  geared  to  the 
car  wheels.  One  side  of  the  motor  wind- 
ings is  grounded  and  the  current  then 
passes  thru  the  axles  and  wheels  to  the  rails 
on  which  the  car  runs,  and  thru  which  the 
current  is  returned  to  the  negative  side  of 
the  power  station  dynamo. 

Of  course,  the  rails  must  form  a  very 
good  conductor,    and  any  ordinary  joints 


In  Cincinnati  they  have  one  of  the  cutest 
little  trolley  systems  you  ever  saw  in  your 
life !  They  do  not  return  any  current  thru 
the  rails,  and  a  glance  at  Fig.  2  tells  you 
the  reason  why !  Every  trolley  car  has  two 
poles  bearing  against  two  trolley  wires — 
these  members  being  spaced  about  18  inches 
apart.  One  wire  is  charged  with  positive 
current  while  the  other  is  the  negative  wire, 
that  is,  the  current  comes  from  the  power 
station  dynamos  along  one  wire,  passes 
down  thru  one  pole,  thence  to  the  con- 
troller and  motor,  from  which  point  it  is 
returned  thru  the  second  trolley  pole  to  the 
negative  trolley  wire. 

When  one  first  sees  this  double  trolley 
pole  arrangement  and  until  he  has  seen 
these  cars  negotiate  curves  and  corner 
turns,  he  is  almost  willing  to  bet  his  last 
dollar  that  they  cannot  get  around  a  corner 
very  fast  without  having  trouble,  and  lots 
of  it!  But  such  is  not  the  case,  and  from 
what  the  writer  recently  saw  of  them,  they 
turn  corners  faster  than  the  slot  system 
trolleys  in  New  York  and  several  other 
cities"  employing  that  method. 

THE  THIRD  RAIL  SYSTEM. 

This   method    of   supplying   current  to 


THE  STORAGE  BATTERY  CAR. 

At  quite  an  early  date  in  trolley  history, 
there  was  proposed  a  storage  battery  car. 
to  do  away  with  the  overhead  poles  and 
the  ever-attendant  troubles  accruing  there- 
from, not  to  mention  the  marring  of  the 
beauty  along  the  boulevards  and  prominent 
city  thorofares.  Many  of  these  cars  have 
been  used  from  time  to  time,  but  not  until 
recently  was  the  storage  battery  car  very 
successful  owing  to  the  fact  that  the  fumes 
given  off  by  the  battery  while  working 
escaped  thru  the  battery  cabinets  under  the 
seats  and  into  the  passenger  compartment 
of  the  car,  and  there  is  hardly  anything 
more  irritating  to  the  throats  and  comfort 
of  the  passengers  than  the  sulfuric  acid 
battery  fumes.  However,  in  more  recent 
years,  and  by  suitable  ventilation  means  as 
well  as  by  improvements  in  battery  design, 
this  objection  was  practically  overcome,  and 
in  New  York  City  there  have  been  operated 
lines  of  storage  battery  cars  for  a  period 
of  several  years.  These  were  the  little  red 
cars  which  ran  along  the  "Belt  Line"  cir- 
cuits, and  those  who  are  familiar  with  New 
York  transportation  lines  will  undoubtedly 
remember  them.  They  were  operated  over 
some  of  the  old  horse-car  belts,' for  the  pur- 
I [Continued  on  page  1057) 
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METEORITES  are  stones  that  fall  to 
the  earth  from  the  heavens.  They 
furnish  the  one  tangible  evidence 
that  we  possess,  aside  from  that 
of  the  spectroscope,  as  to  the  com- 
position of  other  bodies  in  space  and  it  is 
a  significant  fact  that  no  unknown  elements 
have  ever  been  found  in  meteorites,  tho 
the  compounds  are  so  characteristic  that 
they  make  these  stones  readily 
distinguishable  from  stones  of 
terrestrial  origin. 

The  origin  of  meteorites  is 
not  definitely  known  tho  the 
evidence  is  very  strong  in  favor 


:SABJ£IL  Mo  LEWIS,  B 

Of  the  U.  S.  Naval  Observatory 

Meteorites,  as  well  as  shooting  stars  and 
meteors,  frequently  appear  in  showers.  In 
such  instances  the  fall  usually  consists  of 
several  hundred  or  thousand  individual 
stones  and  the  area  over  which  they  fall 


men  were  still  very  doubtful' as  to  whether 
or  not  stones  actually  fell  to  earth  from 
the  heavens. 

After  this  fall  had  occurred  in  a  most 
populous  district  of  France  in  broad  day- 
light and  attended  by  violent  explosions 
that  lasted  for  five  or  six  minutes  and  were 
heard  for  a  distance  of  seventy-five  miles 
no  reasonable  doubt  could  longer  be  held 
as  to  the  actuality  of 
such  phenomena. 

Meteorites  are  with- 
out exception  of  an 
igneous   nature,  that 
is,  they  are  rocks  that 
have  solidified 
from  a  molten 


The  Largest  Meteorite  in  Existence,  Weighing  37'/2  Tons.     Note  Its  Immense  Size.    The  Material  Is  Chiefly  Iron 
With  a  Small  Percentage  of  Nickel.     The  name  Ahnighito  Is  Eskimo,  Meaning  the  "Tent,"  Due  to  Its  Tent- 
Like  Shape. 

Photographs,  courtesy  American  Museum  of  Natural  History,  New  York. 


of  the  theory  that  they  are  the  larger 
f ragmentsPpf  disintegrated  comets  of  which 
meteors,  shooting  stars,  fire-balls  and 
bolides  are  the  smaller;  the  distinction  be- 
tween the  two  being  simply  that  the  latter 
class  includes  all  bodies  that  are  completely 
consumed  by  friction  with  the  earth's  at- 
mosphere and,  therefore,  only  reach  the 
surface  in  the  form  of  meteoric  dust. 

According  to  other  theories  meteorites 
may  be  fragments  of  shattered  worlds  that 
have  chanced  to  come  too  near  to  a  larger 
body  and  have  been  disrupted  by  tidal  fric- 
tion or  they  may  be  possibly  the  debris 
left  after  the  major  planets  and  their 
satellites  were  fashioned  from  the  primitive 
solar  nebula. 

Interplanetary  space  is  far  from  being  a 
void.  Our  own  planet  sweeps  up  in  the 
course  of  a  single  day,  it  has  been  esti- 
mated, approximately  twenty  million  shoot- 
ing stars  or  meteors  of  sufficient  size  to  be 
visible  to  the  naked  eye  while  the  estimate 
for  the  telescopic  particles  runs  up  to 
four  hundred  million. 

Meteorites  on  the  other  hand  are  far  less 
numerous.  On  the  average  it  has  been  con- 
cluded, about  one  hundred  meteorites 
strike  the  earth  in  the  course  of  a  year  of 
which  number  only  two  or  three  are  actually 
seen.  According  to  Bulletin  94,  U.  S. 
National  Museum,  approximately  six  hun- 
dred and  fifty  falls  and  finds  of  meteorites 
have  been  reported,  representatives  of 
which  appear  in  museums  and  private  col- 
lections. 


is  several  square  miles  in  extent  and 
roughly  ellipsoidal  in  shape.  One  of  the 
most  remarkable  of  such  falls  occurred  in 
January,  1868,  when  something  like  one 
hundred  thousand  stones  varying  in  weight 
from  fifteen  pounds  to  a  small  fraction  of 
an  ounce  fell  near  Pultusk,  Poland.  An- 
other remarkable  fall  of  meteorites  occurred 
at  LAigle,  France,  in  1803.  Between  two 
thousand  and  three  thousand  stones  fell 
over  an  ellipsoidal  area  six  and  two-tenths 
miles  in  greatest  diameter,  the  aggregate 
weight  of  the  stones  being  not  less  than 
seventy-five  pounds. 

This  fall  of  stones  is  of  particular  in- 
terest since  it  took  place  at  a  time  when 


Slice  of  Kingston  Meteorite  Showing  Wid- 
manstatten  Figures.  This  Meteorite  Fell 
in  New  Mexico.  The  Figures  Are  Obtained 
by  Polishing  and  Then  Etching  the  Metal 
by  Means  of  a  Weak  Acid. 


condition.  They  can  be  classified  into 
three  groups,  Aerolites  or  Stoney  Meteor- 
ites, Siderolites  or  Stony-iron  Meteorites, 
and  Siderites  or  Iron  Meteorites. 

Strange  to  say,  of  all  the  meteorites  that 
have  been  seen  to  fall  only  nine  belong  to 
the  group  of  Siderites  or  Iron  Meteorites 
tho  the  three  largest  meteorites  known 
Peary's  meteorite  from  Cape  York,  Green- 
land, weighing  37*/2  tons,  the  meteorite  lying 
on  the  plain  near  Bacubirito,  Mexico,  weigh- 
ing about  20  tons  and  the  Willamette, 
Oregon  meteorite  weighing  15^  tons  all 
belong  to  this  group.  Moreover,  all  the 
Canyon  Diablo  meteorites  which  are  strewn 
concentrically  around  Coon  Mountain  crater 
in  northern  Arizona  to  a  distance  of  about 
five  miles  are  members  of  this  same  group. 
Coon  Mountain  or  Meteor  crater  itself  is 
a  perfectly  round  hole  about  six  hundred 
feet  deep  and  over  four  thousand  feet  in 
diameter  and  was  formed,  it  is  believed,  by 
the  impact  of  a  huge  meteorite  which  has 
never  been  found.  It  is  believed  that  the 
Canyon  Diablo  meteorites  of  which  there 
are  nearly  four  hundred  individuals  in  the 
U.  S.  National  Museum  alone,  were  mem- 
bers of  this  same  fall.  It  is  possible  that 
these  meteorites  of  the  Canyon  Diablo  dis- 
trict with  the  huge  meteorite  that  produced 
the  crater  itself  formed  the  nucleus  of  a 
comet  that  struck  the  earth  not  more  than 
five  thousand  years  ago  according  to  the 
geological  evidence. 

All  iron  meteorites  or  siderites  (from  the 
Greek  sideros,  iron)  are  composed  chiefly 
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of  alloys  of  nickel  and  iron.    Two  of  these 
alloys  occur  in  the  form  of  thin  plates  and 
a  third  fills  the  space  formed  by  the  inter- 
section of  these  plates.  The 
percentage  of  nickel  in  these 
iron  meteorites  is  very  small, 
usually  from  five  to  ten  per 
cent,    while    the    iron  forms 
about  ninety  or  ninety-five  per 
cent  of  the  whole.    Cobalt  is 
also  present  in  practically  all 
iron  meteorites  in  small  quan- 
tities of  1  per  cent  or  less.  Usu- 
ally small  quantities   of  iron 
sulphide  and  phosphide  as  well 
as  graphite  or  some  other  form 
of  carbon  appear  in  the  iron  me- 
teorites and  in  some  instances 
black  and  white  diamonds  have  been 
found,  as  in  some  of  the  Canyon  Di- 
ablo irons. 

A  very  interesting  and  beautiful  fea- 
ture of  many  iron  meteorites  is  the 
Widmanstattcn  figures  which  appear 
when  a  section  of  such  a  stone  is  polished 
and  treated  by  means  of  a  weak  acid.  These 
figures  are  due  to  the  unequal  solubility  of 
the  three  different  alloys  of  nickel  and  iron 
of  which  the  stones  are  composed.  (See 
photos.)  The  irons  giving  the  Widman- 
stiitten  figures  are  known  as  octahedral 
irons.  Other  irons  known  as  hexahedral 
irons  give  figures  of  a  different  type  known 
as  Neumann  figures  when  the  polished  sec- 
tion is  treated  with  weak  acid  while  other 
irons  are  so  homogeneous  in  their  compo- 
sition that  they  show  no  figures  at  all. 

Aerolites  or  Stony  Meteorites  occur  more 
abundantly  than  iron  or  stony-iron  types 
and  they  are  classified  into  many  divisions 
and  subdivisions  according  to  their  com- 
position. In  these  stones  appear  certain 
compounds  that  are  commonly  met  with 
in  terrestrial  igneous  rocks.  The  mineral 
that  is  most  abundant  in  the  stony 
meteorites,  composing  sometimes  nearly 
seventy-five  per  cent  of  the  stone,  is  a  mag- 
nesium and  iron  silicate  known  as  olivine 
which  is  also  usually  present  in  terrestrial 
rocks  of  an  igneous  nature.  Certain  com- 
pounds found  in  the  stony  meteorites  are 
rarely  if  ever  found  in  terrestrial  rocks, 
however,  and  these  serve  to  distinguish  the 
stony  meteorites  readily,  from  stones  of 
terrestrial  origin.  The  alloys  of  iron  and 
nickel,  for  instance,  that  occur  in  minor 
quantities  in  the  stony  meteorites  and  make 
up  usually  about  ninety-five  per  cent  of  the 


w 


Section^  of  Knowles  Meteorite  Showing  Wid- 
manstatten  Figures.  These  Lines  Are  Char- 
acteristic in  All  Meteorites. 


The  Famous  Willamette  Meteorite  from  Wil- 
lamette, Oregon.  One  of  the  Largest  Meteor- 
ites in  Existence.  Note  the  Peculiar  Pit 
Formations  Large  Enough  to  Seat  the  Two 
Boys.  These  Pits  Were  Probably  Formed  by 
Gases  While  the  Meteorite  Still  Was  in  the 
Molten  Form  While  Passing  Through  the 
Earth's  Atmosphere. 

mass  of  the  iron  meteorites  are  not  found 
in  terrestrial  rocks.  Altho  about  thirty  of 
the  terrestrial  elements  are  to  be  found  in 
meteorites,  the  forms  and  compounds  in 
which  they  appear  are  so  characteristic  and 
to  a  great  extent  so  different  from  those 
occurring  in  terrestrial  rocks,  that  the 
analyst  has  no  difficulty  in  distinguishing 
between  the  two.  There  are,  for  instance, 
certain  formations  known  as  chondrules, 
peculiar  spherical  and  oval  shapes,  varying 
in  size  from  minute  particles  to  objects  the 
size  of  p  walnut,  appearing  in  many  varieties 
of  stony  meteorites  that  are  never  found 
in  terrestrial  rocks,  and  that  are  one  of  the 
most  interesting  puzzles  associated  with  the 
origin  and  nature  of  these  stones.  Some- 
times the  chondrules  are  so  loosely  em- 
bedded in  the  stone  that  they  fall  away 
when  it  is  broken.  In  some  instances  almost 
the  entire  stone  is  made  up  of  these 
chondrules.  According  to  one  theory  the 
chondrules  were  originally  molten  drops, 
like  fiery  rain,  and  their  internal  structure 
which  is  greatly  varied  depends  upon  their 
conditions  of  cooling. 

Stony  meteorites  in  which  these  chon- 
drules are  to  be  found  are  spoken  of  as 
chondrites.  There  are  white  and  gray  and 
black  chondrites  and  crystalline  and  car- 
bonaceous chondrites  according  to  the  na- 
ture of  the  chondrules  found  in  the  stones. 

Stony  meteorites  also  contain  minute 
quantities  of  iron  and  nickel  alloys  in  the 
form  of  drops  or  stringers. 

Upon  entering  the  earth's  atmosphere 
stony  meteorites  become  coated  with  a  thin 
black  crust  which  is  a  glass  formed  by  the 
fusion  of  its  surface  materials  by  the  heat 
generated  during  its  passage  thru  the  at- 
mosphere. 

In  many  of  the  stony  meteorites  there  also 
appear  fine  thread-like  veins  which  are 
due  to  the  fracturing  of  the  stone  prior  to 
its  entrance  into  the  atmosphere.  The  ma- 
terial filling  these  veins  is  coal  black  in 
color,  opaque  and  of  an  unknown  compo- 
sition. 

Many  meteorites  show  signs  of  collisions 
and  encounters  with  other  meteorites  out- 
side of  the  atmosphere  as  would  be  expected 
as  they  travel  in  swarms  and  groups.  Some- 
times the  entire  meteorite  is  composed  of 
fragments  of  two  or  more  distinct  stones 
cemented  together.  Such  a  stone  is  spoken 
of  as  a  breccia. 

In  the  third  class  of  meteorites  to  which 
we  now  come,  known  as  the  stony-iron 
meteorites,  there  is  a  network  or  sponge  of 
nickel-iron  alloy  the  interstices  of  which 
are  filled  with  stony  material. 

When  this  network  or  sponge  is  con- 
tinuous the  meteorite  is  spoken  of  as  a 


stony-iron  pallasite.  When  the  net- 
work of  metal  is  more  or  less  discon- 
nected the  meteorite  is  a  meso-siderite. 

If  meteorites  are  heated 
F.  ...  in  a  vacuum,   the  condi- 

Hml  tions  existing  in  interplan- 
jHB^L  etary  space  being  thus  pro- 
duced  to  a  certain  extent, 
they  give  forth  their  oc- 
cluded gases  and  it  has 
been  found  that  these  gases 
give  spectra  identical  with 
the  spectra  of  certain  com- 
ets. Meteoric  irons  give 
forth  hydrogen  as  their 
characteristic  gas  while  the 
gases  occluded  in  the  stony 
meteorites  are  chiefly  the 
oxides  of  carbon,  carbon  monoxide 
and  carbon  dioxide.  It  has  been  found 
that  the  amount  of  gases  contained  in 
a  large  meteorite  or  shower  of  meteor- 
ites is  sufficient  to  form  the  tail  of  a 
comet.  These  facts  all  tend  to  strength- 
en the  belief  that  meteorites  are  indeed 
cometary  fragments. 

In  view  of  the  fact  that  some  geologists 
believe  meteorites  may  be  fragments  of 
other  worlds  it  is  of  interest  to  know  that 
so  far  no  fossil-bearing  meteorites  have 
been  found  and  if  meteorites  are  fragments 
of  a  shattered  world  such  worlds  must  have 
been  reduced  to  a  molten  condition  at  the 
time  of  the  catastrophe. 

The  rapid  passage  of  the  meteorite  thru 
the  air  leaves  a  partial  vacuum  in  its  trail 
into  which  rush  the  molecules  of  air  from 
all  sides  producing  the  characteristic  noises 
that  accompany  the  passage  of  a  meteorite 
which  have  been  compared  to  the  rattle  of 
artillery,  the  distant  booming  of  cannons  or 
the  rumble  of  thunder. 

There  may  be,  moreover,  explosions  of 
inflammable  gases  occluded  in  the  crevices 
of  the  meteorite  which  will  shatter  it  into 
fragments  or  the  meteorite  may  be  shattered 
by  the  resistance  and  pressure  of  the  at- 
mosphere or  as  a  result  of  the  extremes  of 
temperature  existing  between  the  interior 
and  its  surface.  Many  meteorites  have 
actually  been  seen  to  burst  into  fragments 
in  the  air  with  a  loud  report. 

There  is  practically  no  foundation  for  the 
belief  that  germs  of  life  have  been  brought 
to  our  planet  on  such  igneous  rocks.  No 
(Continued  on  page  1077) 


This  Is  the   Famous  "The   Dog"  Meteorite 
from  Cape  York,  Greenland.    It  Weighs  Sev- 
eral Hundred  Pounds. 
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THE  73  INCH  CANADIAN  TELESCOPE 

A DECADE  ago  the  world 
celebrated  the  three-hun- 
dredth anniversary  of  the 
invention  of  the  "tele- 
scope," and  in  fitting  rec- 
ognition of  the  tremendous  serv- 
ice to  science  of  these  marvelous 
adaptations  of  lenses  and  mir- 
rors there  were  under  construc- 
tion at  that  time  the  two  largest 
telescopes  ever  projected.  The 
100-inch  reflector  at  Mount  Wil- 
son, California,  was  described  in 
the  January  issue,  and  in  the 
present  article  we  shall  consider 
the  big  Canadian  telescope  which 
for  a  brief  period  enjoyed  the 
distinction  of  being  without  a 
peer  among  the  observatories  of 
the  earth  and  is  still  of  very  great 
scientific  interest. 

Crowning  the  summit  of  Saa- 
nich  Hill,  Victoria,  B.  C,  stands 
the  Canadian  observatory  at  an 
elevation  of  732  feet.  There  the 
"seeing"  qualities  of  the  air  were 
found  to  be  much  better  than  in 
Ottawa,  and  this  is  the  funda- 
mental factor  in  determining  an 
observatory  site.  The  exacting 
requirements  of  science  and  not 
those  of  politics  or  local  pride 
must  be  the  sole  consideration  in 
a  work  of  this  kind.  Fifty  acres 
•of  land  were  purchased  around  the  sum- 
mit of  the  hill  and  an  electric  railroad  built 
to  the  top. 

The    mirror    was   cast    at   the  famous 


The  Dome  and  Building  Housing  the  Giant  Canadian  Reflector, 
Photographed  from  the  North.  Diameter  66  Feet,  Height  75 
Feet.  The  Dome  "Shutters"  Open  Up  to  a  Width  of  15  Feet, 
Exending  Past  the  Zenith.  The  Upper  End  of  Telescope  Tube 
with  the  Observing  Platform  in  Position  Are  Seen  Half  Way 
Up  the  Shutter  Opening.    Note  Size  of  Man  on  Scaffold. 


works  of  St.  Gobain,  France,  now  in  ruins 
from  German  occupation.  It  was  placed 
on  ship-board  for  transportation  to  Can- 
ada just  two  days  before  the  beginning  of 


SECOND  PAPER  ON  BIG  TELESCOPES 

the  Great  War,  and  it  is  good  to 
know  that  in  the  midst  of  this 
great  world  cataclysm,  so  noble 
a  work  of  science  could  proceed 
unmolested.  Its  purposes  are  as 
eternal  as  the  universe  and  as  far 
removed  from  world  strife  as  the 
stars  are  high  above  it. 

It  is  true  that  the  mirror  of  the 
famous  Rosse  telescope  had  an 
aperture  equal  to  that  of  the  big 
Canadian  reflector,  but  it  was  of 
speculum  metal  instead  of  glass 
and  far  from  perfect.  The  art 
of  grinding  and  figuring  mirrors 
has  made  marvelous  progress  in 
the  last  three-quarters  of  a  cen- 
tury. The  mounting,  too,  of  the 
big  English  telescope  did  not  per- 
mit of  its  convenient  use  for 
astronomical  observations.  Pre- 
vious to  the  building  of  the 
Canadian  telescope,  the  60-inch 
reflector  at  Mount  Wilson  was 
the  largest  practical  instrument 
ever  constructed,  but  this  has  now 
been  twice  out-distanced  and 
what  the  future  holds  in  store  no 
man  can  foretell. 

The  mirror,  the  fundamental 
element  of  the  giant  telescope,  is 
73  inches  in  diameter,  12  inches 
thick  at  the  edge,  and  is  pierced 
by  a  hole  at  the  center  10^  inches 
in  diameter  as  shown  in  an  accompanying 
view.  Its  weight  is  4,340  pounds.  The 
back  is  flat  and  the  front  concave,  being 
very  slightly  parabolic  ki  form.    The  con- 
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cave  surface  differs  from  a  true  sphere 
by  only  one  one-thousandth  of  an  inch 
and  nowhere  deviates  from  the  theoreti- 
cal curve  calculated  by  the  mathemati- 
cians by  more  than  the  two-hundred- 
thousandth  of  an  inch!  The  grinding  of 
such  a  mirror  is  one  of  the  most  exacting 
and  delicate  tasks  of  the  optician's  art. 
Anything  less  than  the  most  skillful 
craftsmanship  will  ruin  the  glass  and 
bring  to  naught  long  years  of  patient 
labor.  No  other  product  of  the  mechani- 
cal arts  speaks  so  eloquently  of  the  infini- 
tude of  human  toil  and  painstaking  care 
as  a  finished  lens  or  mirror.  There  is 
not  a  moment  from  the  mixing  of  the 
batch  materials  for  the  casting  of  the 
glass  down  to  its  successful  mounting  in 
the  telescope  tube,  that  it  is  not  the  ob- 
ject of  anxious  solicitude. 

Second  only  in  importance  to  the  mir- 
ror itself  are  the  mounting  and  housing 
of  the  telescope.  The  telescope  tube  is 
31  feet  long,  ll/2  feet,  in  diameter  and 
weighs  12  tons.  It  consists  of  three  sec- 
tions, the  lowermost  one  being  the  mirror 
cell,  in  which  the  massive  glass  is  held 
so  securely  that  no  flexure  or  distortion 
can  occur.  Above  this  is  a  central  cylin- 
drical casting  6  feet  long  and  weighing 
7  tons,  to  the  upper  end  of  which  is  firmly 
attached  the  rigid  skeleton  tube.  This 
skeleton  is  23  feet  long  and  weighs  2 
tons. 

The  telescope  tube  is  mounted  on  two 
axes  at  right  angles  to  each  other.  The 
polar  axis  is  parallel  with  the  earth's  axis 
and  therefore  points  constantly  to  the 
pole  star.  It  is  23  feet  long  and  weighs 
10  tons.  The  other  axis,  called  the  de- 
clination axis,  is  14^  feet  long  and 
weighs  5  tons.  At  its  right  hand  end  it 
carries  a  flange  41  inches  in  diameter,  to 
which  the  telescope  tube  is  attached.  At 
the  opposite  end  of  the  declination  axis 
a  heavy  counterpoise  keeps  the  weight 
of  the  axis  in  perfect  balance.  So 
nicely  is  this  huge  mass,  representing 
a  total  weight  of  55  tons,  poised  on  the 
ball  bearings  of  the  polar  axis  that  a 
pressure  of  5  pounds  mill  set  the  tube  in 
motion.  The  two  axes  can  be  clearly 
seen  in  an  accompanying  photograph. 
The  circular  housing  at  the  left  contains 
the  motors  and  gearing  for  rotating  the 
telescope  on  either  axis. 

The  housing  at  the  foot  of  the  polar 
axis  contains  the  driving  clock  with  the 
gearing  of  which  the  toothed  wheel,  9 
feet  in  diameter  and  weighing  2  tons, 
meshes.  The  driving  weight  of  the  clock 
is  a  falling  mass  of  1,000  pounds.  This 
clock  is  so  made  that  it  will  turn  the  polar 
axis  and  with  it  the  telescope  around 
once  in  exactly  24  hours.  The  necessity 
for  this  will  become  apparent  from  a 
consideration  of  the  fact  that  a  star  does 
not  stand  still  in  the  heavens  but  appears 
to  move  from  east  to  west  just  as  the 
sun  does.  Thus  if  the  telescope  were 
trained  on  a  star,  the  latter  would  re- 
main centered  for  only  a  few  moments 
and  would  quickly  pass  out  of  the  field 
of  vision  if  there  were  not  some  provi- 
sion for  counteracting  its  apparent  mo- 
tion. The  motion  is  due,  of  course,  like 
the  sun's  rising  and  setting,  to  the  rota- 
tion of  the  earth  on  its  axis.  Therefore, 
by  turning  the  telescope  about  its  polar 
axis  at  the  exact  rate  of  the  earth's  ro- 
tation, but  in  the  opposite  direction,  a 
star  once  centered  will  remain  so  until 
it  disappears  from  view  below  the  hori- 
zon. 

Aside  from  the  driving  motion  of  the 
clock  the  telescope  may  be  subjected  to 
three  other  motions.  These  are  accom- 
plished by  means  of  7  electric  motors 
with  solenoids  and  magnetic  clutches. 
The  first  is  a  rapid  movement  for  the 
approximate  training  of  the  telescope  on 
any  star.  This  motion  is  at  the  rate  of 
45  degrees  per  minute  and  it  may  be 
about  either  axis.    The  two  slower  mo- 


tions are  for  "fine 
setting."  There  _  are 
two  electric  switch- 
boards for  control- 
ling these  motors, 
one  on  each  side  of 
the  observatory,  and 
in  addition  a  portable 
switch-board  from 
which  the  operator 
may  set  the  telescope, 
rotate  the  dome  and 
elevate  or  lower  the 
floor  without  leaving 
his  chair.  When  a 
star  has  been  found 
the  driving  mecha- 
nism is  thrown  into 
gear  and  the  star 
seems  to  stand  still  in 
the  field  of  vision. 

The  polar  axis  is 
mounted  on  massive 
piers  of  reinforced 
concrete  and  the 
whole  is  housed  in  a 
steel  structure  66  feet 
in  diameter.  Double 
walls  of  sheet  metal 
surround  the  sides 
and  these  are  sur- 
mounted by  a  dome 
weighing  120  tons. 
The  dome  is  provided 
with  a  shutter  15  feet 
wide,  which  is  opened 
when  observations 
are  being  made.  An 
electric  motor  turns 
the  dome  completely 
round  in  6  minutes, 
thus  enabling  the  op- 
erator quickly  to  turn 
the  opening  to  any 
point  of  the  compass. 
The  observing  bridge, 
controlled  by  electric 
motors,  may  be 
brought  into  any  de- 
sired position. 

The  silvered  sur- 
face of  the  mirror  brings 


Another  Remarkable  View  of  the  72-Inch  Reflecting  Telescope  of 
the  Victoria  Observatory,  Canada,  the  Second  Largest  in  the  World. 
Its  Mammoth  Glass  Mirror  Measures  73  Inches  in  Diameter,  12 
Inches  Thick  at  the  Edge  (See  Cut  of  Mirror  Below),  and  Weighs 
4,340  Pounds.  The  Telescope  is  31  Feet  Long,  7'/2  Feet  in  Diameter, 
and  Weighs  12  Tons. 


the  light  of  dis- 
tant stars  and  planets  to  focus  30  feet  above 
its  surface.    For  use  as  a  Newtonian  type 


The  "Heart"  of  the  Great  Canadian  Re- 
flector— the  73-Inch  Reflecting  Mirror.  Thru 
the  Center  of  the   Mirror   is  a    Hole  10|/3 
Inches  in  Diameter. 


telescope  a  plane  mirror  19  inches  in  diam- 
eter and  inclined  at  an  angle  of  45  degrees 
is  placed  at  this  point,  and  the  light  is  re- 
flected to  the  eyepiece,  photographic  plate 
or  spectrograph  at  the  side  of  the  tube.  An 
electrically  operated  elevating  platform 
permits  observations  at  the  top  of  the  tube. 
For  very  faint  stars  the  photographic  plate 
or  spectrograph  can  be  placed  at  the  prime 
focus  itself. 

More  frequently,  however,  the  telescope 
will  be  used  in  the  Cassegrain  form.  For 
this  combination  a  19-inch  convex  mirror 
is  mounted  7  feet  from  the  upper  end  of 
the  tube  and  reflects  the  light  back  thru 
the  hole  in  the  center  of  the  large  mirror 
to  the  eyepiece,  photographic  plate  or 
spectrograph.  Used  in  this  way  the  equiva- 
lent focal  length  becomes  108  feet. 

The  principal  work  for  which  this  tele- 
scope has  been  designed  is  to  analyze  the 
light  of  the  stars  by  means  of  the  spectro- 
graph. A  spectrograph  is  an  instrument  for 
dispersing  light  into  its  component  colors 
and  photographing  the  spectra  thus  pro- 
duced. These  spectra  not  only  tell  us  what 
elements  are  present  in  the  star's  atmos- 
phere but  also  reveal  the  motion  of  the 
star.  When  a  star  is  approaching  our 
solar  system  its  spectrum  is  shifted  to- 
ward the  violet,  and  when  receding  the 
displacement  is  toward  the  red.  By  the 
amount  of  this  shifting  the  star's  velocity 
may  be  determined  within  two  or  three 
miles  per  second.  The  spectrograph  also 
reveals  the  physical  state  of  stars,  nebulae 
and  comets.  A  continuous  spectrum  means 
an  incandescent  solid  or  a  gas  under  great 
pressure,  while  a  discontinuous  or  bright- 
line  spectrum  proves  the  presence  of  a 
light,  vaporous  firemist. 

(Continued  on  page  1054) 
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NEW  RECTIFIER  FOR  BATTERY 
CHARGING. 

A  practical  and  economical  device  for 
charging  storage  batteries  from  an  alter- 
nating current  source  of  supply  has  just 
been  brought  out  by  a  Cambridge,  Mass., 


A    New    Battery-Charging    Rectifier  Which 
Cannot  Charge  Backwards. 

concern.  It  is  intended  for  home,  garage 
or  laboratory  use  where  it  is  not  desired  to 
charge  a  large  number  of  cells  at  one  time. 

The  operation  of  the  rectifier  is  as  fol- 
lows :  The  current  on  entering  the  device 
is  passed  thru  a  transformer  to  lower  its 
voltage  to  slightly  more  than  that  of  the 
battery.  The  current  is  then  conducted  thru 
a  vibrating  reed  which  oscillates  to  and 
fro  in  unison  with  the  changes  in  direction 
of  the  alternating  current.  On  the  end  of 
this  reed  is  a  contact  point  which  makes 
contact  with  another  similar  point  con- 
nected to  the  storage  battery  whenever  the 
current  is  flowing  in  the  correct  direction 
to  charge  the  battery.  It  disconnects  the 
battery  from  the  circuit  when  the  current 
is  flowing  in  the  wrong  direction. 

The  impulses  thus  flow  into  the  battery 
in  one  direction  only.  The  maker  states 
that  the  instrument  is  so  constructed  that 
it  automatically  charges  in  the  right  direc- 
tion regardless  of  which  direction  the  bat- 
tery is  connected.  The  advantage  claimed 
for  this  -device  is  its  simplicity,  there  being 
no  lamps,  liquids,  rheostats  or  other  parts 
liable  to  become  broken,  or  to  require  fre- 
quent renewal.  The  instrument  is  supplied 
with  a  cord  and  plug  for  connection  to 
any  60-cycle  lighting  circuit.  The  battery 
may  be  charged  overnight  if  desired,  and 
the  battery  need  not  be  removed  from  the 
car  or  other  place  of  mounting.  The  rec- 
tifier is  self-starting  and  in  the  event  of 
temporary  failure  of  the  supply  current, 
the  battery  is  automatically  cut  off  so  that 
it  cannot  discharge  back  through  the  rec- 
tifier. Upon  the  restoration  of  service  it 
automatically  starts  charging  again. 


UNIQUE  DISTILLED  WATER  BOT- 
TLE AND  STORAGE  BATTERY 
FILLER. 

This  device  is  made  of  glass,  holds  a 
half-gallon  of  water,  has  a  dial  on  top 
to  show  last  date  bat- 
tery was  filled,  while 
thru  the  fiber  cap,  and 
down  into  the  bottle,  is 
a  Hydrometer  Syringe, 
which  is  used  for  trans- 
ferring the  water  from 
bottle  to  storage  battery 
cells,  and  testing  the 
strength  of  the  solution. 

The  old  method  of 
filling  storage  cells  with 
distilled  water  by  pour- 
ing the  water  thru  a 
funnel,  subjects  the 
water  to  contamination 
from  two  sources  :  First 
— Thru  contact  with  a 
metal  funnel ;  and  Sec- 


ond— Thru  contact  with  dirt,  dust  and 
grease  that  has  accumulated  in  the  funnel. 
However,  with  the  arrangement  here 
shown,  the  water  comes  in  contact  with  no 
metal,  and  it  is  impossible  for  dirt,  dust  or 
grease  to  be  injected  into  the  cells. 

Filling  thru  a  funnel  is  also  apt  to  cause 
an  overflow  from  the  cells,  but  with  this 
new  filler — the  point  of  the  syringe  resting 
just  over  the  mouth  of  the  cells — the  opera- 
tor can  see  just  exactly  what  he  is  doing, 
and  there  is  no  chance  of  over-flowing  the 
cells  and  thus  weakening  the  battery. 

The  Hydrometer  furnished  with  this 
equipment  will  show  at  a  glance  whether 
your  battery  is  partially  or  fully  charged. 


per  cylinder  and  the  result  is  not  a  first- 
class  mechanical  job  in  any  case. 


CLEVER  ELECTRIC  GAS  ENGINE 
MODEL. 

No  gas  engine  is  more  extensively  em- 
ployed at  the  present  time  than  the  vertical 
four-cycle  type.  It  is  the  heart  of  the  auto- 
mobile, motor  truck,  airplane  and  motor 
boat.  In  view  of  these  facts  the  electric 
gas  engine  model  designed  by  a  Chicago 
firm  will  prove  exceptionally  valuable  to 
science  instructors  and  students  alike,  as 
with  it  the  principles  of  operation  of  this 


The  Light  Flashes  Like  the  Spark  Plug  In 
This  Engine  Model. 

most  popular  type  can  be  clearly  and  effec- 
tively illustrated.  It  clearly  shows  the  in- 
take stroke,  compression  stroke,  explosion 
stroke  and  exhaust  stroke.  It  illustrates 
valve  action,  cam  action,  and  timing-gear 
action.  It  also  shows  the  principles  of  the 
ignition  system.  It  demonstrates  clearly 
the  following  parts  in  their  true  relation- 
ship :  Cylinder,  piston,  crank  shaft,  valves, 
gas  intake  port,  exhaust  port,  water  jacket, 
water  inlet,  water  outlet,  timing  gears, 
valve-lifting  cams  and  fly-wheel.  The  spark 
plug  is  represented  by  a  small  incandescent 
bulb  which  flashes  at  the  beginning  of  each 
explosion  stroke,  thus  producing  a  most 
realistic  effect.  The  model  is  made  entirely 
of  metal  and  stands  15  inches  high. 


AN  IMPROVED  CYLINDER  RE- 
BORER. 

The  new  cylinder  reboring  tool,  here 
illustrated,  enables  anyone  to  rebore  cylin- 
ders in  their  own  garages,  or  it  can  be 
used  on  the  farm  to  rebore  cylinders  of 
any  tractor,  truck  or  passenger  car. 

About  10  to  18  minutes  is  all  the  time 
required  to  rebore  a  cylinder  with  this  tool, 
and  do  a  better,  truer  job  than  you  can 
possibly  do  by  lapping  in  by  hand.  Lap- 
ping in  pistons  takes  from  2y2  to  3  hours 


IN  THIS  POSITION 
l/S  INCM  FEED  PEH 
"EVOLUTION 


IN  THIS  POSITION 
1/30  INCH  FEED  PER 
REVOLUTION 


Improved  Cylinder  Reborer  for  Autolsts. 

With  a  universal  cylinder  reboring  tool 
any  ordinary  mechanic  in  your  shop  can 
rebore  the  cylinders  of  any  motor,  either 
detachable  head  or  closed  end  cylinders, 
and  do  a  perfect  job — make  a  correct  fit 
on  every  cylinder,  regardless  of  the  over- 
size of  piston  to  be  used.  One  operation 
for  each  cylinder  is  all  that  is  necessary. 

You  can  take  out  31  one-thousandths  of 
an  inch  or  1  one-thousandth  of  an  inch  in 
one  cut.    Any  workman  can  operate  it. 


ELECTRIC  HEATER  FOR  AUTO 
ENGINE. 

This  heater  fills  a  need  long  felt  by 
nearly  every  automobile  owner  for  a  sim- 
ple, economical  and  effective  method  of 
keeping  his  automobile  engine  and  car- 
buretor warm  during  the  frosty  days  of 
winter.  It  is  the  ideal  method  of  keeping 
the  engine  warm  while  the  car  stands  in 
the  garage.  Thus,  on  cold  mornings  no 
difficulty  will  be  experienced  when  starting 
the  engine,  as  the  temperature  of  the  engine 
will  always  be  well  above  that  of  the  out- 
side air. 

It  is  ruggedly  built  and  practically  inde- 
structible. The  heating  unit  is  protected 
by  a  strong  per- 
forated sheet 
metal  guard 
wound  entirely 
around  the 
heater.  A  rigid 
metal  hook  al- 
lows the  heater 
to  be  placed 
anywhere  under 
the  hood.  The 
flexible  cord  is 
long  and  the 
plug  can  be  at- 
tached to  any 
lamp  socket. 
Altogether  it  is 
a  well-built 
heater  with  no 
delicate  parts 
to  get  out  of 
order.  The 
heater  i  s 
placed 
where  it 
it  will  do 
the  most 
good  at 
least  cost. 
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THE  "Perpetual  Motion"  Prize  Con- 
test, which  was  publisht  in  the 
November  issue,  was  a  howling  suc- 
cess, and  we  received  enough  letters 
to  keep  the  Board  of  Judges  busy  for 
several  long  evenings.  All  the  answers  to 
the  perpetual  motion  contest,  were  ex- 
amined by  the  following  Board  of  Judges : 
Professor  John  J.  Furia,  Instructor  of 
Physics,  New  York  University;  H.  Gerns- 
back,  Editor  of  Electrical  Experimenter 
and  Radio  Amateur  News;  and  H.  W. 
Secor,  Associate 


ye  say  I'd  hitch  one  t'the  old  saw-mill  an 
I'd  have  all  my  cord  wood  sawed  up  in  no 
time.  But  say  Gents,  she  sorter  reminds  me 
o'  one  a  them  there  gold-bricks.  Looks 
durn  purty  on  th'outside,  but  cut  her  open 
an  she's  bogus  inside.  Jest  ye  take  a 
nother  slant  at  that  wha'cha-call-it.  How 
in  thunder  be  them  buckets  a  goin  t'close 
up?  I  cant  see  no  air  vent  t'let  the  air 
out  when  she  gits  t'the  top,  an  if  ye  do 
have  a  air  vent,  an  all  th'air  is  squoze  out 
when  she  tips  over  and  goes  down,  how 


had  th'idea  'at  that  there  ain't  no  such  ani- 
mal, so  I'm  some  sure  it'll  take  more'n  some 
purty  pictures  t'change  them  ideas. 

When  ye  see  a  feller  tryin  t'lift  himself 
by  his  boot-straps,  try  him,  Gents,  per'aps 
ye'll  be  able  t'scll  him  one  o'them  there 
jiggers. 

I  am,  Gents, 

Your  's'pectfully, 

RALPH  A.  WOOD, 

97  Bartlett  Ave.,  Arlington,  Mass. 


Vign 


Editor  of  the  Elec 
trical  Experi- 
menter. 

Up  to  the  time 
of  the  closing  of 
the  contest,  Janu- 
ary 15th,  the  edi- 
tors had  received 
2,596  letters  at- 
tempting to  ex- 
plain why  the  three 
perpetual  motion 
schemes  here  illus- 
trated, and  de- 
scribed in  full  de- 
tail in  the  Novem- 
ber issue,  would 
or  would  not 
work. 

We  have  been 
so  favorably  im- 
prest by  the  first 
two  letters  here 
publisht,  those 
from  Messrs. 
Ralph  A.  Wood 
and  B.  O.  Burgin, 
that  we  have  de- 
cided to  pay  each 
of  them  a  $10.00 
CASH  PRIZE, 
instead  of  award- 
ing but  one  $10.00 
prize. 

Mr.  Burgin  car- 
ries off  the  honors 
for  the  best  tech- 
nical answer  as  to  why  the  three  sug- 
gested perpetual  motion  schemes  would  not 
work,  while  the  palm  for  the  most  hu- 
morous and  technically  correct  solution 
goes  to  Mr.  Ralph  Wood.  And  we  were 
certainly  pleased  to  hear  from  the  girls ! 
Forty-four  of  the  2,596  answers  received 
were  from  the  "fair  sex."  The  best  solu- 
tion received  from  the  ladies  was  sub- 
mitted by  Hannah  Dvorcef,  of  Mont- 
pelier,  Vt.  Her  explanation  of  the  per- 
petual motion  schemes  is  publisht  herewith. 
The  judges  have  furthermore  decided  to 
give  this  contestant,  as  well  as  Mr.  R.  Hope, 
aged  thirteen,  who  submitted  the  best  solu- 
tion for  contestants,  fifteen  years  or  under, 
one  year's  subscription  to  the  Electrical 
Experimenter.  To  Mr.  Loy  Coak  of  Jack- 
son, Mich.,  whose  answer  is  reprinted  ver- 
batim, a  consolation  prize  of  one  genuine 
United  States  Steel  engraving  of  Wash- 
ington (a  1-cent  stamp)  has  been  awarded! 

Several  other  very  good  solutions  to  the 
perpetual  motion  contest  problems  are  pub- 
lisht herewith,  also.  At  an  early  date,  we 
may  have  the  pleasure  of  announcing  an- 
other contest  along  similar  lines,  and  we 
take  this  occasion  to  thank  heartily  all  those 
who  took  an  interest  in  this  contest,  and 
wish  them  better  luck  next  time  ! 
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The  Expansive  Rubber  Chambers 
Have  Weights  Fitted  to  Them, 
Which  Weights  Cause  These  Cham- 
bers to  Collapse  as  They  Descend 
Down  Through  the  Water  on  One 
Side  of  the  Belt;  While  as  They 
Start  to  Ascend  on  the  Up  Side 
of  the  Belt,  the  Chambers  Open  up 
and  Present  a  Considerable  Amount 
of  Buoyancy.  Imagine  What  a 
Tremendous  Amount  of  Buoyancy  a 
Series  of  These  Air  Chambers  Will 
Give! 


A  Magnetic  Pendulum  Arranged 
in  the  Manner  Shown,  so  That 
a  Suspended  Magnet  Reacts  in 
a  Field  Created  by  Three  Horse- 
shoe Magnets.  The  Lower  End 
of  the  Suspended  Magnet  Runs 
in  a  Triangular  Groove  as 
Shown.  Apparently,  the  Pen- 
dulum Magnet  Should  Keep  on 
Rotating  Around  the  Groove, 
and  in  the  Direction  of  the 
Arrows  Perpetually!    Is  It  So? 


Another  Water  Power  Perpetual  Motion 
Idea  Which  Is  Out  of  the  Ordinary  Class. 
This  Promising  Design  of  "Everlasting 
Motion"  Machine  Utilizes  a  Series  of 
Hollow  Balls  Mounted  on  a  Continuous 
Belt.  Gravity  Helps  the  Downward  Mo- 
tion of  the  Balls  on  the  Right  Side, 
While  as  Soon  as  They  Enter  the  Water 
Chamber  at  the  Left  There  Is  Realized 
a  Considerable  Amount  of  Buoyancy 
Created  by  the  Long  Series  of  Hollow 
Balls  Which  Axe  Pushed  Upward  by  the 
Water. 


PRIZE  WINNER  $10.00. 

_Wal,  wal,  wal!  What  wont  ye  city  fellers 
git  up  next?  So  ye've  bin  an  invented 
perp-e-tual  motion? 

Now  that  there  dingus  in  figger  1,  she 
looks  slick,  gosh  a'mighty,  if  she'd  do  what 


t'blazes  be  ye  goin'  t'git  'em  filled 
up  again  down  t'the  bottom,  'cept 
with  water,  then  whar's  this  here 
"buoyancy"  gone  to. 
'S  no  use  Gents  I  aint  goin  t'buy  one  'till 
ye  git  her  fixt  bettern  that. 

There,  Gents,  ye  take  that  there  riggin 
No.  2  an  she's  a  good-un,  if  she'll  work.  I'd 
have  one  o'them  put  in  t'run  the  cream 
separator  with  but  fur  one  thing.  I'm 
afeered  I'd  do  more  work  pumpin  water 
t'keep  that  there  stand  pipe  full,  than  I'd 
have  to  t'jest  turn  the  old  separator  by 
hand  as  we'uns  alius  did.  Why  by  Heck, 
Gents,  ye  see  she'd  be  jest  sure  t'back  fire 
an  run  tuther  way  till  all  the  duned  HjO 
in  that  there  tank  run  out,  an  then  I'd 
have  t'pump  her  up  agin,  every  time  she 
run  out.  So  I  guess  I'll  jest  let  that  there 
new-fangled-she-bang  alone,  she'd  make  me 
work  too  hard. 

What's  that  there  contraption  ye  got  the 
"Fig.  3"  marked  on,  Gents?  She  looks  like 
the  old  "YD"  "Yankee  Division"  brand, 
but  say,  Gents,  that  rig  aint  no  bettern  yur 
other  two. 

Ye  know  Gents,  when  that  there  swingin 
"N"  pole  gits  snuggled  up  t'that  there  "S" 
pole  on  one  o'them  there  magnets,  she'll 
git  so  affectionate  and  stuck  on  that  there 
"S"  pole,  she  jest  wont  do  no  wanderin  on. 
It'll  be  a  case  o'love  at  first  sight  or 
mootual-attraction,  an  if  any  o'them  other 
"N"  poles  has  anything  t'say,  it'll  jest  be 
t'push  her  up  tighter  t'the  old  "S"  pole.  Then 
ye'll  have  to  come  along  and  shove  her 
off,  an  t'keep  her  on  the  go  I'm  afeered 
ye'll  find  it  too  much  work  fur  the  price. 

'S  no  use  Gents,  I'm  real  superstitious 
bout  this  here  perp-e-tual  motion.   I've  alius 


PRIZE  $10.00. 

The  devices  de- 
scribed on  page 
649  of  the  Novem- 
ber number  of 
Electrical  Ex- 
perimenter will 
not  work  as  per- 
petual motion  ma- 
chines for  the  fol- 
lowing reasons : 

Scheme  1.  Since 
the  pockets  are  air 
tight,  no  air  can 
enter  or  leave 
them.  If  the  pock- 
ets are  empty,  as 
on  the  right,  they 
will  still  be  empty 
on  the  left,  even 
though  the  weights 
are  not  supported 
by  the  brackets, 
because  no  air  can 
enter.  If,  on  the 
other  hand,  they 
possess  air,  as  on 
the  left,  they  will 

 !    still    possess  the 

same  air  on  the 
right,  even  though  the  weight  is  on  the 
top,  because  the  air  cannot  get  out.  In 
either  case  the  buoyant  effect  will  be  the 
same  on  each  side.  Any  compression  ot 
the  air  due  to  water  pressure  would  be  the 
same  on  both  sides  and,  therefore,  would 
not  modify  the  action. 

Scheme  2.  The  fallacy  of  this  scheme 
lies  in  the  fact  that  there  will  always  be  a 
ball  entering  the  tube  at  the  bottom  of 
the  tank  which  has  a  downward  pressure 
on  it  due  to  the  entire  depth  of  water  but 
no  upward  pressure  because  no  water  is 
under  it.  It  is  easily  shown  by  principles 
of  hydrostatics  that  no  matter  how  many 
balls  are  used  or  how  high  the  tank  may  be 
the  downward  pressure  on  the  ball  just 
entering  would  be  greater  than  the  buoyancy 
on  all  the  others. 

Scheme  3.  The  difficulty  with  this  scheme 
is  that  it  is  assumed  that  the  north  pole  of 
the  suspended  magnet  will,  during  parts  of 
its  motion,  move  away  from  a  south  and 
toward  a  north  pole.  Suppose,  for  example, 
it  were  moving  past  "b"  toward  the  right- 
hand  magnet.  Even  tho  its  momentum  car- 
ried it  past  S  of  the  right-hand  magnet 
(which  is  improbable)  it  would  have  to 
stop  at  "c"  and  would  then  move  back 
toward  S  rather  than  toward  N  which 
repels  it. 

Very  sincerely  yours, 

B.  O.  BURGIN, 
Instructor  of  Physics,  Albany  High  School, 
Albany,  N.  Y. 


The  other  answers  received  to  the  Per- 
petual  Motion   Contest   Problems  printed 
in  the  continuation  are  equally  interesting. 
(Continued  on  page  1059) 
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THE  idea  that  the  mass  or  weight 
of  a  body  is  due  to  electricity  and 
nothing  else  is  rather  surprising  at 
first  and  yet  this  new  theory  is  one 
that  is  quite  steadily  gaining  ground. 
Electricity  explains  many  things  because  it 


An  Electron  At  Rest  Has  Only  a  Static  Field 
and  Its  Weight  Is  Very  Minute. 


is  one  of  the  most  fundamental  quantities 
in  the  universe,  and  if  matter  is  electrical 
in  nature,  as  there  now  seems  to  be  no 
doubt,  then  the  properties  of  matter  must 
in  some  way  be  electrical  phenomena.  This 
may  seem  to  be  a  startling  conclusion,  and 
yet  it  is  no  more  startling  than  the  experi- 
ments by  which  it  has  been  suggested. 

When  the  notion  of  electrical  mass  or 
weight  was  first  proposed  a  few  years  ago 
it  was  a  very  hazy  and  abstract  notion. 
Today  it  has  not  only  become  more  precise 
and  practical,  but  it  is  of  such  far-reaching 
importance  that  it  underlies  all  science  and 
forms  the  basis  for  a  complete  electrical 
theory  of  matter.  At  the  very  start  let  us 
remember  that  the  two  words  mass  and 
weight  have  very  much  the  same  meaning 
except  that  the  mass  of  a  body  or  the 
quantity  of  matter  in  a  body  is  always 
constant  while  the  exact  weight  of  a  body 
may  be  slightly  different  at  different  points 
on  the  earth's  surface  where  the  attraction 
of  gravity  does  not  have  the  same  value. 
For  this  reason  we  shall  use  the  word 
mass  to  indicate  that  property  of  a  body 
which  causes  it  to  have  weight  or  to  resist 
motion.  The  idea  that  mass  is  electrical  in 
nature  is  a  heavy  blow  struck  at  old-fash- 
ioned science  which  thought  matter,  elec- 
tricity and  energy  and  many  other  things 
were  all  separate  and  distinct  quantities  in- 
stead of  being  fundamentally  interrelated, 
if  not  one  and  the  same. 

When  it  was  discovered  that  all  atoms 
of  matter  contain  electrons,  which  are 
nothing  more  than  minute  electrical 
charges,  scientists  immediately  began  to 
wonder  where  atoms  get  their  mass,  and 
if  a  particle  of  electricity  could  have  mass. 
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fig.  3 

The  Field  About  a  Slowly  Moving  Charge  or 
One  at  Rest  Is  Symmetrical. 


In  answering  this  question  there  are  three 
possible  theories ;  first,  that  the  weight  is 
totally  electrical ;  second,  that  it  is  partly 
due  to  electricity  and  partly  due  to  some 
non-electrical  material  which  we  will  in- 
dicate by  the  word  mechanical ;  third,  that 
it  is  totally  mechanical.  The  latter  view  is 
not  tenable  now  because  we  know  the  elec- 
trical charges  in  an  atom  exert  some  effect 
on  the  mass  so  that  the  choice  narrows 
down  to  the  first  two  theories. 

WHY  ELECTRICITY  RESISTS  MOTION. 

The  first  thing  to  consider  is  the  way  in 
which  these  electrons  in  an  atom  influence 
the  mass  of  the  atom,  and  it  is  easily  ex- 
plained. The  mass  of  a  body  is  its  power 
to  resist  motion.  Now  a  unit  electric  charge 
or  electron  also  has  the  power  to  resist 
motion  hence  it  has  a  certain  amount  of 
mass.  Just  why  an  electric  charge  resists 
motion  is  of  fundamental  importance. 
When  at  rest  an  electric  charge  has  only 
an  electric  field  as  shown  in  Fig.  1.  When 
the  charge  is  in  motion  it  has  not  only  an 
electrical  field  as  shown,  but  also  a  mag- 
netic field  as  in  Fig.  2.  This  field  repre- 
sents a  certain  amount  of  energy  and  the 
energy  taken  to  set  the  charge  in  motion 
was  the  energy  taken  to  create  the  mag- 
netic field.  In  other  words,  in  order  to 
overcome  the  resistance  of  the  charge  to 
being  set  in  motion,  a  certain  amount  of 
energy  had  to  be  used  up  in  creating  the 
magnetic  field.  This  quantity  is  a  measure 
of  the  electrical  mass  of  the  charge.  Such 
a  resistance  with  ordinary  charges  at  ordi- 
nary speeds  is  a  very  small  quantity  and 
does  not  explain  the  notion  that  all  mass  is 
electrical. 

It  was  at  this  time  that  J.  J.  Thomson, 
the  electron  wizard,  suggested  from  mathe- 
matical considerations  that  in  the  case  of 
very  high  velocities,  approaching  the 
velocity  of  light,  the  charge  having  the 
greater  velocity  would  have  the  greater 
mass.  This  was  a  startling  suggestion  that 
the  mass  of  an  electrical  charge  would  de- 
pend on  how  fast  it  was  moving,  but  short- 
ly it  was  able  to  be  proved  by  experiment. 
It  was  a  fortunate  thing  that  radium  had 
just  been  found  to  emit  electrons,  at  high 
speeds,  and  Thomson,  Kauf  mann  and  others 
experimenting  with  these  high  speed  elec- 
trons found  out  that  it  was  true  that  the 
faster-moving  particles  had  the  greater 
masses.  As  these  electrons  contained  no 
mechanical  matter  at  all,  it  was  evident 
that  their  mass  was  all  electrical.  Hence 
it  is  plain  that  as  all  atoms  contain  elec- 
trons that  part  of  the  mass  of  the  atom  is 
electrical.  The  next  question  is :  What  is 
the  rest  of  the  mass  of  the  atom  due  to? 

According  to  the  modern  electrical 
theorv  of  matter,  all  atoms  arc  composed 
of  NEGATIVE  electrons  and  POSITIVE 
particles  and  nothing  more.  The  electrons 
are  unit  charges  of  electricity  only,  but  the 
exact  nature  of  the  positive  particle  has 
never  been  discovered  so  that  there  are 
two  views  concerning  it  which  may  be 
held.  First,  it  seems  logical  to  suspect 
that  it  may  be  similar  to  the  negative  par- 
ticle and  consist  of  nothing  more  than 
electricity.  On  the  other  hand,  we  cannot 
prove  it  yet,  and  it  may  have  some  mechan- 
ical matter  in  addition  to  its  electrical 
charge.  If  the  first  is  true  then  all  the 
mass  of  an  atom  is  due  to  electricity,  but 
if  the  latter  is  true  then  part  of  the  mass 
is  due  to  something  else  which  we  may 
call  mechanical  matter  and  concerning 
which  we  know  absolutely  nothing. 


HOW  SPEED  AFFECTS  MASS. 

At  present  experiments  point  strongly  to 
the  probability  that  all  mass  is  electrical, 
and  that  the  positive  particle  is  similar  in 
that  respect  to  the  negative  particle,  being 
different  from  it  only  in  sign.    That  the 


The  Weight  (Inertia)  of  a  Moving  Electron 
Is  Greater  Than  One  at  Rest  Because  of  the 
Magnetic  Field  Generated  by  the  Motion. 


whole  mass  may  be  electrical  will  be  more 
evident  from  the  following  explanation  as 
to  how  an  electric  charge  may  have  a  very 
appreciable  mass  at  high  speeds  when  it 
has  a  very  inappreciable  mass  at  low 
speeds.    This  is  the  reason : 

If  we  first  consider  a  small  metal  sphere 
which  is  uncharged,  then  we  say  it  has  no 
field  and  there  are  no  lines  of  force  about. 
But  suppose  that  all  at  once  the  sphere  re- 
ceives a  charge,  then  an  electric  field  is 
set  up  about  the  ball.  This  electric  field  is 
not  established  instantaneously  but  grows, 
so  to  speak,  out  from  the  charged  sphere 
at  approximately  the  speed  of  light.  When 
the  sphere  is  set  in  moderate  motion,  the 
sphere  keeps  its  field  in  front  of  it  as  well 
as  behind,  but  when  it  moves  at  high  speeds, 
approaching  that  of  light,  it  is  not  able  to 
build  its  field  in  front  of  it  before  it  has 
past  on  to  another  point,  so  that  the  field 
is  distorted  and  drags  out  behind.  As  the 
resistance  to  motion  of  an  electric  charge 
depends  on  its  field,  the  more  the  field  is 
enlarged  by  distortion  the  more  mass  the 
charge  will  have.  It  is  evident,  however, 
that  this  only  occurs  at  high  speeds,  and  it 
is  very  easily  understood  by  reference  to 
the  diagrams. 

PICTURING  ELECTRICAL  MASS. 

Fig.  3  shows  a  stationary  or  slowly  mov- 
ing charge  with  the  usual  symmetrical  field. 
Fig.  4  shows  a  charge  moving  at  a  very 
high  speed  in  the  direction  of  the  arrow  and 
the  distortion  of  the  field  that  is  produced. 
The  charge  could  not  build  its  field  in  front 
of  it  fast  enough,  and  the  field  behind  lags 
and  is  distorted  because  it  does  not  dis- 
appear instantaneously  after  the  charge  has 
(Continued  on  page  1079) 
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The  Field  of  an  Electron  Moving  at  High 
Speed  Is  Distorted  and  the  Mass  Increases 
With  the  Speed. 
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NO.  5  RESONANCE  AND  TUNING. 

FOR  the  first  experiment  stretch  a 
string  about  two  feet  long  between 
two  rigid  supports,  make  two  pendu- 
lums of  the  same  length  (about  12 
inches)  by  attaching  a  spool  to  a 
string,  as  shown,  and. then  attach  the  im- 


This  Experiment  Illustrates  a  Simple  and 
Very  Striking  Phenomena  in  Tuning.  It 
Comprises  Two  Spools  or  Weights  Supported 
from  Strings,  as  Shown.  With  Equal  Strings, 
Swinging  A  Will  Cause  B  to  Start  Swinging, 
After  Which  This  Will  Die  Down  and  A, 
Which  Has  Come  To  Rest,  Will  Start  Swing- 
Again,  Etc. 

provised  pendulums  to  the  stretched  string 
about  six  inches  from  the  supports,  (see 
Fig.  1)  making  sure  that  the  lengths  of 
the  pendulums  remain  equal.  When  both 
pendulums  are  at  rest,  start  one  swinging 
by  displacing  it  perpendicular  to  the 
stretched  string,  to  which  they  are  at- 
tached. It  will  be  noticed  that  if  for  ex- 
ample a  is  the  one  made  to  swing  its  swings 
will  gradually  die  down  and  simultaneously 
b  will  commence  to  swing  of  itself.  Finally 
a  point  will  be  reached  when  a  comes  to  a 
standstill  and  b  has  a  maximum  swing. 
Then  b's  swings  will  gradually  die  down 
and  a  will  swing  again.  The  process  will 
continue  almost  indefinitely.  Remove  one 
of  the  pendulums  from  the  string  support, 
and  in  its  place  put  a  similar  pendulum, 
the  length  of  which  is  considerably  greater 
(about  18  inches)  (see  Fig.  1-C).  Now 
start  a  swinging  again.  A  will  be  found  to 
swing  almost  indefinitely,  while  c  remains 
practically  at  rest.  Start  c  swinging  with  a 
at  rest.  C  will  be  found  to  swing  almost 
indefinitely,  while  a  remains  at  rest.  If  the 
two  pendulums  of  unequal  length  are  al- 
lowed to  swing  by  supporting  them  by 
hand,  it  will  be  found  that  the  period  of 
swing  is  different,  whereas  the  period  of 
swing  of  the  two  pendulums  of  equal 
length  will  be  found  to  be  equal.  This  is 
equivalent  to  saying  that  the  equal  length 
pendulums  swing  with  the  same  frequency, 
and  the  pendulums  of  unequal  length 
swing  with  different  frequency. 


Even  Water  May  Be  Made  Resonant  or  Sub- 
ject to  Sound  Wave  Effects,  as  Here  Shown, 
and  at  A  the  Natural  Period  of  Vibration  of 
the  Air  Changes  as  More  Water  is  Poured 
From  the  Beaker  at  the  Top.  If  One  Blows 
Across  the  Mouth  of  the  Cylinder  the  Air 
Column  Will  Respond  and  Give  a  Clear  Note. 


Tune  two  strings  of  a  stringed  instru- 
ment (mandolin,  violin,  guitar,  banjo, 
ukelele,  etc.)  to  the  same  pitch*.  Start  one 
of  the  strings  vibrating  by  plucking  it.  The 
other  will  be  found  to  vibrate.  Raise  the 
dampers  of  the  piano  strings  (push  down 
loud  pedal)  and  sing  a  strong  clear  note 
near  the  piano.  The  piano  will  be  found  to 
continue  sounding  the  same  note  after  the 
voice  is  silent,  i.e.,  the  strings  correspond- 
ing to  that  note  have  been  set  in  vibration 
by  the  voice  note.  Set  a  tuning  fork  in 
vibration  by  striking  it.  Place  the  bottom 
of  the  fork  on  the  table  and  the  sound  will 
increase  in  intensity.  If  now  another  tun- 
ing fork  of  the  same  pitch  is  placed  with 
its  bottom  on  the  table  and  the  first  taken 
away,  the  note  will  still  be  heard  clearly, 

1.  e.,  the  second  fork  is  now  vibrating.  Fig. 

2.  (This  experiment  can  be  performed  fair- 
ly well  using  table  forks  instead  of  the 
tuning  forks).  If  in  part  one  of  this  ex- 
periment, the  two  strings  are  not  tuned, 
and  they  are  not  at  the  same  pitch,  pluck- 
ing the  first  string  will  not  set  the  second 
vibrating.  If  in  part  two,  the  damper  is 
removed  from  only  one  note  of  the  piano 
and  a  note  of  different  pitch  is  sung,  the 
piano  string  will  not  be  set  into  vibration. 
If  in  part  three,  the  two  tuning  (or  table) 
forks  are  not  of  the  same  pitch,  the  second 
fork  will  not  be  set  into  vibration  by  the 
first.  The  reader  should  note  the  similarity 
between  the  three  parts  of  this  experiment 
with  each  other  and  also  with  experiment 
one  of  this  lesson. 

If  water  is  gradually  poured  into  a  tall 
cylinder  (See  Fig.  3-A)  a  sound  of  definite 
pitch  is  heard.  As  more  and  more  water 
is  poured  in  the  pitch  of  the  sound  becomes 
higher  and  higher.  Note  that  as  more  and 
more  water  is  poured  in,  the  air  column,  the 
vibration  of  which  causes  the  sound,  be- 
comes smaller  and  smaller.  The  air  col- 
umn has  a  natural  period  of  vibration,  i.  e., 
a  definite  frequency,  and  responds  to  any 
noise  in  the  vicinity  which  contains  a  com- 
ponent vibration  of  the  same  frequency. 
If  one  blows  across  the  mouth  of  the 
cylinder,  the  column  will  respond  and  give 
a  clear  note  for  any  definite  length  of  air. 
( The  noise  produced  in  blowing  containing 
a  component  corresponding  to  the  natural 
frequency  of  the  column).  Set  a  tuning 
fork  in  vibration  above  the  cylinder  as  in 
Fig.  3-A,  at  the  same  time  gradually  pour- 
ing water.  A  point  will  be  found  where 
the  sound  of  the  tuning  fork  is  greatly  in- 
creased in  volume.  The  column  at  this 
point  is  vibrating  with  the  same  frequency 
as  the  fork.  If  more  water  is  poured  in 
another  point  will  be  found  (if  the  cylin- 
der is  long  enough),  etc.  If  two  are  per- 
forming the  experiment,  a  better  procedure 
to  follow  is  for  one  to  hold  the  fork  in 
position  while  the  other  can  let  the  water 
out  slowly  thru  the  stopcock  (Fig.  A),  be- 
ginning with  the  cylinder  full.  If  measure- 
ments are  desired  and  the  resonant  column 
is  to  be  measured,  more  exact  points  can 
be  located,  using  the  set-up  in  Fig.  3-B, 
where  a  slight  motion  of  the  tank  will 
raise  or  lower  the  level  of  the  water  in 
the  cylinder  the  desired  amount. 

Let  A  and  B  in  figure  4  represent  two 
Leyden  jars  of  approximately  equal  ca- 
pacities. A  thick  conductor  (wire)  joins 
the  outer  coating  of  A  with  its  inner  coat- 
ing thru  the  spark  gap  G.  B  has  its  outer 
coating  joined  with  the  inner  thru  con- 
ductors a,  b,  and  c,  and  spark  gap  g,  this 
gap  being  very  small,  say  1/32  inch,  while 


G  is  about  l/»  inch.  The  two  Leyden  jars 
are  insulated  from  each  other  and  placed 
6  or  8  inches  apart.  Charge  A  up  by 
means  of  a  Wimshurst  static  machine  or 
by  a  spark  coil.  (Note  that  the  size  of 
the  conductor  for  B  can  be  varied  by  slid- 
ing b  back  and  forth.)    With  the  two  cir- 


One  of  the  Most  Interesting  Physical  Experi- 
ments With  Which  All  Students  of  Physics 
Should  Be  Familiar — That  of  the  Two  Tuning 
Forks,  Whereby  Sound  Waves  Set  Up  by 
Striking  One  of  the  Tuning  Forks,  Causes 
the  Second  Fork  to  Start  Vibrating.  This 
Holds  True  Only  When  the  Two  Forks  Are 
In  Resonance  or  of  the  Same  Pitch. 

cuits  in  parallel,  a  position  will  be  found 
for  b  such  that  whenever  jar  A  discharges 
thru  the  gap  G,  jar  B  will  discharge  thru 
the  gap  g,  in  spite  of  the  fact  that  no 
energy  is  fed  into  B.  If  the  jars  have 
exactly  the  same  capacity  the  position  of  b 
will  be  such  as  to  make  the  dimensions 
of  B's  circuit  equal  to  those  of  A's  circuit. 
On  changing  the  position  of  b  the  sparks 
will  cease  to  form  at  g.  Just  as  in  the  pre- 
vious experiments  whenever  the  natural 
period  of  an  oscillator  is  the  same  as  the 
natural  period  of  a  similar  oscillator  and 
one  is  set  in  vibration,  whether  it  be  me- 
chanical, sound,  or  electrical,  the  first  will 
cause  the  second  to  vibrate  also.  When 
the  natural  period  of  one  is  different  from 
the  period  of  the  one  that  is  vibrating  (or 
from  a  component)  the  second  does  not 
vibrate.  Varying  the  frequency  of  one 
object  to  make  it  equal  to  that  of  the  ob- 
ject that  is  vibrating  in  order  that  the 
vibrating  object  will  cause  one  at  rest  to 
vibrate  is  called  tuning,  and  the  vibration 
of  one  caused  by  the  other  is  called  sym- 
pathetic vibration.  Small  vibrations  of  one 
may  cause  large  vibrations  of  the  other 
object.  Let  us  review  some  examples.  The 
two  objects  are  said  to  be  in  resonance. 
The  weak  old  man  who  rings  the  old 
church  bell,  times  his  pulls  on  the  rope  so 
(Continued  on  page  1079) 


*Note  that  the  pitch  of  a  note  is  an  indication 
of  the  frequency  of  vibration. 


An  Experiment  Illustrating  in  a  Vivid  Man- 
ner the  Fundamental  Tuning  Principle  as 
Followed  in  Wireless  Stations.  If  the 
Charged  Leyden  Jar  A  is  Discharged,  and 
Providing  the  Length  of  Copper  Wire  is  the 
Same  in  the  Circuit  at  B,  Then  a  Spark  Will 
Simultaneously  Occur  at  the  Small  Gap  "g", 
at  Fig.  B.  This  Secondary  Circuit  Can  Be 
Tuned  by  Sliding  the  Wire  B  Along  the 
Parallel  Conductors  A  and  C. 
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ALCOHOL. 

HE  government  ban  upon  the 
manufacture  and  sale  of  alcohol 
together  with  the  consequent  wide- 
spread use  of  poisonous  wood 
alcohol  in  beverages,  medicines 
extracts  makes  a  chemical  knowl- 


Siphon,  or  carefully  pour  off,  enough  of 
the  fermented  liquid  to  half  fill  the  boil- 
ing flask.  See  Fig.  2.  Insert  in  the 
neck  of  the  flask  a  one-holed  stopper  and 
thermometer  with  the  bulb  just  below 
the  delivery  tube.  Regulate  the  flow  of 
water  thru  the  jacket  of  the  condenser  to 


the  flame  down  so  as  to  prevent  frothing 
and  continue  the  distillation  until  a  tem- 
perature of  99  degrees  Centigrade  is 
reached.  As  the  temperature  rises  more 
water  and  less  alcohol  passes  over. 

Now  pour  the  distillate  into  a  large  stop- 
pered bottle  and  repeat  the  process  with 


Distilling  Apparatus  Used  in  Making  Alcohol  Experiments. 


Making  Westphal  Balance  Test  for  Percentage  of  Alcohol. 


edge  of  this  subject  of  very  great  interest 
and  importance.  Even  for  industrial  and 
educational  purposes  alcohol  cannot  now 
be  purchased  without  the  filing  of  a  gov- 
ernment bond  and  for  the  amateur 
chemist  its  purchase  is  absolutely  pro- 
hibited. 

Therefore  the  preparation  of  alcohol 
in  the  home  laboratory  for  actual  use  in 
experiments  becomes  a  matter  of  con- 
siderable importance.  Such  preparation, 
too,  is  not  illegal. 

PREPARATION  OF  ETHYL  ALCOHOL. 

Ethyl  alcohol,  or  ordinary  alcohol, 
also  called  spirits  of  wine  and  grain  alco- 
hol, is  best  made  from  molasses.  Pro- 
cure a  large  bottle,  holding  from  2  to  4 
quarts,  and  pour  into  it  1  volume  of 
molasses  to  6  volumes  of  water.  In  a 
teacup  make  a  thin  paste  of  two  yeast 
cakes  and  a  little  luke-warm  water. 
Pour  the  paste  into  the  molasses  and 
shake  the  mixture  thoroly.  In  order  to 
determine  the  nature  of  the  gas  given  off 
during  the  process  arrange  a  small  bottle 
containing  a  little  limewater  as  shown 
in  illustration  1.  Now  set  the  apparatus 
and  contents  in  a  warm  place  and  allow 
the  fermentation  to  proceed  for  about  a 
week.  Very  shortly  myriads  of  small 
bubbles  will  be  seen  to  rise  thru  the  mix- 
ture of  molasses  and  yeast.  As  this  gas 
bubbles  thru  the  limewater  the  latter 
will  become  turbid,  thus  proving  that 
carbon  dioxid  is  one  product  of  the  fer- 
mentation. The  alcohol  of  course  re- 
mains in  the  bottle. 

The  chemical  changes  taking  place  in 
fermentation  are  these:  The  cane  sugar 
in  the  molasses  under  the  influence  of  the 
ferments  or  enzymes  as  they  are  called 
takes  on  a  molecule  of  water  and  breaks 
up  into  two  other  sugars  called  glucose 
and  fructose.  These  sugars  are  then  fer- 
mented to  alcohol  and  carbon  dioxid.  The 
equations  for  the  reactions  are: 
Ci,  H22  Ou  +  H20  =  G  Hu  O.  +  C6  H„  Oe 
Glucose  Fructose 
G  H12  Oo  =  2G  H=OH  +  2CO= 

DISTILLATION  OF  ALCOHOL. 

At  the  end  of  a  week,  or  when  the 
bubbles  cease,  arrange  a  boiling  flask 
and  condenser  as  shown  in  illustration  2. 
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a  small  steady  stream  and  light  the  Bunsen 
burner.  Bring  the  contents  of  the  flask  to 
boiling  and  note  the  temperature.  This 
will  be  about  the  boiling  point  of  alcohol 
and  at  first  a  distillate  rich  in  alcohol  and 
containing  little  water  will  pass  over.  Keep 


Welsbach  Mantle  Test  for  Alcohol;  the  Man- 
tle Lights  if  Over  12  Per  Cent,  is  Present. 


successive  portions  of  the  fermented 
liquid,  until  it  has  all  been  distilled. 

But  the  first  distillate  will  contain  a  large 
percentage  of  water  and  this  must  be  re- 
moved. To  do  this  rinse  out  the  boiling 
flask  and  place  in  it  a  number  of  lumps  of 
quicklime.  Fill  the  flask  half  full  of  the 
first  distillate  and  distil  again,  placing  the 
second  distillate  in  a"  glass  stoppered  bottle. 
Clean  out  the  retort  and  repeat  with  another 
portion,  continuing  to  do  so  until  the  first 
distillate  has  all  been  redistilled.  The 
quicklime  unites  chemically  with  the  water 
and  the  second  product  is  very  largely 
alcohol. 

TESTS  FOR  ETHYL  ALCOHOL. 

To  detect  the  presence  of  alcohol  in  bev- 
erages, medicines  and  extracts  has  always 
been  a  matter  of  commercial  and  chemical 
importance,  but  now  with  prohibition  in 
force  it  is  very  much  more  so  and  it  is  also 
very  interesting  work. 

First  note  the  odor  of  the  alcohol.  Then 
place  a  little  on  a  watch  glass  and  apply  a 
match.  Try  its  solvent  power  on  a  bit  of 
camphor  gum  or  a  crystal  of  iodin.  Place 
a  little  of  the  alcohol  with  an  equal  quantity 
of  acetic  acid  in  a  test  tube  and  add  a  few 
drops  of  concentrated  sulfuric  acid.  Heat 
gently  and  note  the  pleasant,  ethereal, 
fruit-like  odor  of  ethyl  acetat,  a  substance 
which  is  much  used  in  artificial  flavoring 
compounds.  What  happens  is  this : 
G  H5  OH  +  H  (Cs  H3  0»)  = 
G  H5.  G  Ha  O.  +  H2  O 

The  sulfuric  acid  is  used  to  absorb  the 
water  formed. 

IODOFORM  TEST. 

A  very  delicate  test  for  ethyl  alcohol  is 
the  iodoform  test.  To  a  dilute  solution  of 
the  alcohol  in  a  test  tube  add  a  little  so- 
dium hydroxid  solution  and  then  iodin, 
crystal  by  crystal,  and  gently  warm.  Stop 
the  addition  of  iodin  short  of  a  permanent 
brown  color.  Slowly  a  yellow  precipitate 
of  iodoform  will  separate  and  its  charac- 
teristic odor  will  be  obtained.  Even  tho 
no  precipitate  forms  the  odor  will  be 
present.  This  test  can  be  applied  to  medi- 
cines and  extracts,  but  it  is  best  to  distil 
a  small  portion  and  test  the  distillate. 
AN  ALCOHOL  MEDICINE  TESTER. 

To  one  end  of  an  8-inch  length  of  glass 
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Simple  Apparatus  Set  Up  for  Carrying  on 
the    Fermentation    of    Molasses    in  Making 
Ethyl  Alcohol. 


tubing  of  proper  diameter  fit  a  Welsbach 
gas  burner  and  mantle.  Push  the  other 
end  thru  a  one-holed  stopper.  In  a  flask 
place  two  or  three  tablespoonfuls  of  the 
liquid  to  be  tested  and  insert  the  stopper 
and  burner.  Upon  heating  the  flask  gently, 
if  alcohol  is  present  in  amounts  larger  than 
12  per  cent,  the  mantle  will  glow  brightly 
when  lighted. 

TO  DETERMINE  PERCENTAGE  OF  ALCOHOL. 

Arrange  distilling  apparatus  as  shown  in 
diagram  3.  For  this  distillation  the  de- 
livery tube  of  the  boiling  flask  may  be  bent 
in  the  flame  of  a  Bunsen  burner  fitted  with 
a  fish  tail  tip. 

Measure  into  a  graduate  exactly  100  cc. 
of  the  medicine,  beverage  or  extract  to  be 
tested  and  transfer  it  to  the  boiling  flask. 
Rinse  out  the  graduate  with  50  cc.  of  water 
and  add  it  to  the  flask.  Introduce  a  small 
piece  of  leather  to  prevent  frothing,  and 
being  sure  that  all  connections  are  tight, 
distil  off  into  a  graduated  cylinder  about 
90  cc.  Then  add  enough  distilled  water  to 
bring  the  contents  to  the  100  cc.  mark.  We 
have  now  practically  a  mixture  of  alcohol 
and  water  of  the  same  volume  as  the  origi- 
nal volume  of  liquid  taken,  and  containing 
all  the  alcohol  in  the  sample. 

To  find  the  percentage  of  alcohol  we 
must  know  the  specific  gravity  of  the  mix- 
ture to  at  least  4  decimal  places.  To  de- 
termine this  there  are  two  principal 
methods.  One  is  by  use  of  a  Westphal 
balance  and  the  other  by  means  of  a  pynk- 
nometer. 

WESTPHAL  BALANCE  METHOD. 

The  balance  is  shown  in  Fig.  4.  The 
plummet  is  first  suspended  in  air  from  the 
hook  at  the  end  of  the  bar  and  by  means 
of  the  leveling  screw  at  the  bottom  the  bar 
is  brought  into  a  horizontal  position. 
There  are  nine  divisions  on  the  bar  and 
with  the  balance  are  four  sizes  of  "rider" 
weights. 

Now  suspend  the  plummet  in  the  mix- 
ture of  alcohol  and  water  which  you  have 
distilled  over  and  place  weights  on  the 
balance  arm  until  it  is  exactly  horizontal. 


Apparatus   Set   Up   for  the   Distillation  of 
Alcohol  in  the  Laboratory. 


ELECTRICAL  EXPERIMENTER 

Then  suppose  the  largest  weight  stands  at 
9,  the  next  size  also  on  9,  the  third  weight 
on  2  and  the  smallest  ,  on  4.  Such  being 
the  case  the  specific  gravity  is  .9924. 

Then  to  get  the  percentage  of  alcohol 
!ook  in  a  table  of  alcohol  percentages  and 
opposite  the  specific  gravity  found  will  be 
the  percentage  both  by  volume  and  by 
weight. 

THE  PYNKNOMETER  METHOD. 

A  pynknometer  is  a  small  specific  grav- 
ity bottle  holding  exactly  25  cc.  or  grams 
of  water  at  a  definite  temperature,  and  car- 
rying in  the  stopper  a  small  thermometer 
for  regulating  this  temperature. 

The  bottle  is  weighed  on  an  analytical 
balance  empty  and  dry.  It  is  then  filled 
to  the  top  of  the  overflow  tube  with  the 
liquid  to  be  tested,  the  stopper  inserted  and 
the  cap  fitted  on  the  overflow  tube,  see 
Fig.  5.  After  wiping  dry,  the  bottle  and 
contents  are  weighed  and  from  this 
weight  is  subtracted  the  weight  of  the 
empty  bottle.  If  the  temperature  has  been 
regulated  to  15.6  degrees  centigrade,  this 
difference  will  be  the  weight  of  exactly  25 
cc.  of  the  liquid.  Therefore,  the  specific 
gravity  is  found  by  dividing  this  difference 
by  25  after  which  the  percentage  of  alcohol 
is  determined  as  before  by  reference  to  the 
tables. 

It  will  be  found  very  interesting  work 
to  determine  the  percentages  of  alcohol  in 
drugs,  etc. 

WOOD  OR  METHYL  ALCOHOL. 

Wood  'alcohol,  obtained  in  the  destructive 
distillation  of  wood  as  a  by-product  in  the 
manufacture  of  charcoal,  has  always  been 
used  as  a  substitute  for  ethyl  alcohol  and 


Fig.  3 


Special   Distilling    Apparatus  for  Determin- 
ing Per  Cent,  of  Alcohol. 

now  with  prohibition  this  use  has  become 
alarmingly  widespread.  Therefore,  to  be 
able  to  detect  its  presence  is  of  great  im- 
portance. The  formula  of  methyl  alcohol 
is  CH3  OH,  while  that  of  ethyl  alcohol  is 
C2  H5  OH,  the  two  differing  only  by  a 
CH2  group.  It  is  very  frequently  found 
in  Jamaica  ginger,  lemon  extract,  pepper- 
mint, "hot  drops,"  liniment,  bitters,  toilet 
waters,  spirits  of  camphor  and  cheap 
whiskey. 

TEST  FOR  METHYL  ALCOHOL. 

Cut  a  3-foot  length  of  No.  14  copper 
wire  and  starting  about  10  inches  from  one 
end  wind  the  wire  as  closely  as  possible 
about  a  lead  pencil  stopping  10  inches  from 
the  opposite  end.  Bring  the  first  end  thru 
the  coil  and  twist  the  two  ends  together 
to  make  a  handle.    See  Fig.  6. 

To  learn  the  test,  make  a  solution  of  one 
part  of  methyl  alcohol  to  six  parts  of  water 
and  pour  10  cc.  into  a  test  tube  placed  in 
a  bottle  of  cold  water  to  keep  it  cool.  Now 
heat  the  copper  coil  in  the  upper  hot  oxidiz- 
ing portion  of  the  Bunsen  flame  to  a  dull 
red  and  quickly  plunge  into  the  contents 
of  the  test  tube.  Repeat  the  operation  six 
times.  The  copper  oxid  formed  in  the  Bun- 
sen flame  oxidizes  the  alcohol  to  formalde- 
hyd  which  is  left  in  the  solution. 

Then  to  confirm  the  presence  of  for- 
maldehyd  and  therefore  of  methyl  alcohol 
apply  the  following  test :    Add  one  or  two 
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Fig.  5.     The  Pynknometer  for  Determining 
Specific  Gravity  of  Alcohol.     Fig.  6.  Appara- 
tus Used   in  Testing  for  Presence  of  Wood 
Alcohol. 


drops  of  the  above  solution  to  10  cc.  of 
milk  and  mix  well.  In  another  test  tube 
put  4  cc.  of  a  solution  containing  twenty- 
five  volumes  of  concentrated  sulphuric  acid 
to  one  volume  of  ferric  chloride  solution. 
Now  very  carefully  pour  the  milk  down  the 
side  of  the  second  test  tube,  inclining  the 
tube  so  that  the  milk  shall  rest  on  the  sur- 
face of  the  acid.  In  the  presence  of  for- 
maldehyd  a  violet  ring  will  be  formed 
at  the  contact  of  the  two  liquids.  This  is 
a  very  delicate  test,  and  if  much  formalde- 
hyd  is  present,  use  more  milk.  Now  test 
beverages,  extracts,  witch-hazel,  etc.,  for 
wood  alcohol.  It  is  always  best  to  make 
the  formaldehyd  test  before  testing  for 
alcohol  so  as  to  be  sure  that  formaldehyd 
is  not  already  present.  In  highly  colored 
or  flavored  extracts,  it  is  frequently  better 
to  distil  off  a  small  portion  and  test  the 
distillate. 

TEST  FOR  METHYL  ALCOHOL  IN  PRESENCE 
OF  ETHYL  ALCOHOL. 

Denatured  alcohol  contains  about  10  per 
cent  of  wood  alcohol  to  render  it  unfit  for 
use  in  beverages.  The  two  are  also  fre- 
quently found  together  in  extracts,  etc. 

In  the  presence  of  ethyl  alcohol  oxidize 
the  alcohols  with  a  hot  copper  coil  as  be- 
fore, but  before  making  the  formaldehyd 
test,  boil  the  solution  in  the  test  tube  very 
gently  until  the  odor  of  acetaldehyd  has 
disappeared.  Acetaldehyd  is  formed  by  the 
oxidation  of  ethyl  alcohol  just  as  formal- 
dehyd results  from  the  oxidation  of  methyl 
alcohol.  It  has  a  pungent,  ethereal  and  suf- 
focating odor  which  will  not  escape  detec- 
tion. After  satisfying  yourself  of  the  ab- 
sence of  acetaldehyd  proceed  with  the  for- 
maldehyd test  as  before. 

PREPARATION  OF  METHYL  SALICYLATE  OR 
OIL  OF  WINTERGREEN. 

In  a  test  tube  put  a  small  pinch  of  sali- 
cylic acid.  Add  a  drop  of  methyl  alcohol 
and  about  twenty  drops  of  concentrated 
sulfuric  acid.  Warm  the  mixture  very 
gently  and  shake  the  test  tube  as  you  do 
so.  The  odor  of  oil  of  wintergreen  is  at 
once  apparent. 

(Continued  on  page  1046) 
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The  Westphal  Balance  for  Determining  Spe 
cific    Gravity   of  Alcohol. 
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THE  CONSTRUCTOR 


\y  WEILOAM  J0  BEAC1 


TO  the  constructor  of  model  airplanes 
no  feature  of  the  work  is  such  a 
drawback  as  the  power  plant.  The 
use  of  rubber  strands  is  in  no  way 
suitable  for  reproduction  or  scale 
model  work;  such  a  method  of  propulsion 
necessitates  a  long  and  out  of  proportion 
fuselage  and  further  does  not  permit  the 
wings  or  planes  to  be  placed  in  correct 
position.  When  we  say  that  rubber  pro- 
vides a  maximum  of  power  for  weight, 
we  have  explained  all  its  virtues ;  hence, 
we  find  ourselves  turning  to  the  use  of 
miniature  engines,  the  power  for  which 
may  be  obtained  from  several  sources  such 
as  flash  steam,  carbonic  acid  gas,  liquid 
carbonic  acid,  or  comprest  air,  preferably 
the  latter,  since  it  is  the  simplest  and  least 
expensive  method. 

The  following  describes  a  motor  which 
is  a  perfect  mechanism  and  which  will  spin 
around  and  drone  like  a  "Gnome"  «r 
"Clerget"  and  give  a  maximum  of  efficiency 
if  the  most  suitable  propeller  or  tractor 
screw  is  fitted  to  it. 

The  cylinders  are  machined  from  ^-inch 
cold  rolled  steel,  being  reamed  and  polished 
to  the  last  degree  of  smoothness — the  pis- 
tons may  be  made  from  either  brass  or 
aluminum  (preferably  the  latter).  Natu- 


Prop  f/onye 


i/Qives/etre 
Collar 


Toperpin 


Cylinder 


-Cy/ir?der 


rally  the  pistons-  must  be  a  perfect  fit 
which  is  accomplisht  by  a  lapping  process. 
The  exhaust  ports  are  drilled  in  the  cylin- 
ders before  the  lapping  and  polishing  takes 
place.  The  connecting  rods  are  made  from 
brass  1/16-inch  thick.  The  crankcase  is 
made  from  aluminum,  the  front  and  back 
being  made  from  brass. 


note  for  wrist  pin 


Piston 


fx  hot/ st  port s  4  in  on 
to  each  cylinder  Connecting 
Cylinder;  rod 


Cylinder 


■Cranx  cose- 


View  of  Completed  Comprest  Air,  Model  Air- 
plane Engine. 


Detail  of  Model  Engine  Cylinder  and  Con- 
necting Rod. 

The  propeller  shaft  is  made  from  a  piece 
of  cold  rolled  steel  j4-inch  in  diameter  and 
soldered  to  the  front  plate. 

The  valve  sleeve  is  turned  from  34~mch 
C.  R.  steel  and  the  valve  and  crankshaft 
are  made  from  a  No.  5  taper  pin. 

The  intake  pipes  are  from  brass  ^-inch 
outside  diameter. 

To  make  a  clean  bend  in  the  pipes,  heat 
the  same  red  hot,  and  instantly  dip  in  water 
when  the  brass  will  readily  bend  around 
any  suitable  mandrel.  The  clips  holding 
the  cylinder  to  the  crankcase  are  from 
spring  steel.  No.  2-56  screws  are  employed 
thruout  for  holding  all  parts  together. 

This  engine  may  be  timed  to  run  clock- 
wise, or  anti-clock-wise,  which  is  governed 
by  the  position  of  the  slot  in  the  taper 
pin,  which  in  either  case  should  be  vertical 
with  the  crank  throw  and  so  set  that  the 
pistons  will  have  a  fraction  of  a  lead,  or 
in  other  words  air  may  be  communicated 
to  the  cylinders  a  little  before  the  pistons 
reach  dead  top  center. 

When  soldering  the  intake  pipes  to  the 
valve  sleeve,  care  must  be  taken  not  to 
allow  any  solder  to  adhere  to  the  taper  pin 
and  thus  freeze  it  to  the  sleeve. 


In  building  the  engine,  all  parts  as  far 
as  practicable  should  be  turned  between 
centers.  For  instance,  the  crankcase  and 
front  and  rear  flanges  should  be  all  turned 
together  on  a  mandrel  made  specially  to- 
receive  the  three  parts  at  the  same  time. 

When  completed  the  engine  should  be 
submerged  in  oil  and  then  taken  out  and 
placed  in  the  lathe  and  run  in  until  it  may 
be  spun  freely  with  the  fingers.  This  en- 
gine when  completed  weighs  under  three 
ounces  and  will  turn  a  12-inch  to  14-inch 
propeller  nicely. 

In  the  use  of  comprest  air  motors  for 
model  airplane  work,  the  tank  or  air  reser- 
voir should  be  made  as  light  as  possible, 
and  given  diameter  in  preference  to  length. 
A  proper  construction  must  be  followed  out 
or  disastrous  results  will  ensue.  A  tank 
should  be  around  30  inches  long  by  4  inches 
in  diameter  and  made  from  5  mil  phos- 
phor bronze  6  inches  wide  and  riveted 
every  y$  inch,  likewise  the  domed  ends. 
The  entire  tank  should  be  wound  with  the 
finest  gage  piano  wire  at  the  rate  of  eight 
turns  to  the  inch.  Having  wound  the  tank 
with  the  wire  this  should  then  have  the 
soldering  iron  wiped  straight  along  it  at 
three  points  around  the  tank  to  prevent 
the  wire  from  slipping  when  expansion 
takes  place. 

The  matter  of  a  well  constructed  tank  is 
of  the  utmost  importance  —  the  writer 
knows ! 


front  f/onge 
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Detail  of  Propeller  ShaftanbTFIanges. 
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HEREWITH  I  present  drawings  and 
specifications  for  building  a  tangent 
galvanometer,  which  nearly  all  ama- 
teur experimenters  will  find  useful  and 
which  will  measure  an  electric  current  from 
.088  to  1.375  amperes  accurately,  if  the 
dimensions  are  carefully  followed.  No 
nails,  iron  or  steel  screws  should  be  used. 
From  a  piece  of  white  wood  cut  out  a 


I    16  1*  bd 


'J" 


Binding  post 


"Hole  for  ring  0$?. 


0/ 
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f4  i 
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Above  There  is  Shown  a  Sketch  of  Wooden 
or  Fiber  Base  for  the  Tangent  Galvanometer. 


ring  %  inch  thick  by  9  inches  inside  diame- 
ter by  10^4  inches  outside  diameter.  Next 
cut  two  rings  from  the  same  kind  of  wood, 
whose  inside  diameters  are  9  inches,  out- 
side diameters  11  inches  and  inch  thick. 
Glue  them  on  both  sides  of  the  first  ring  to 
hold  the  wire  in  place.  When  the  glue  is 
dry,  wind  eight  turns  of  No.  16  D.C.C. 
magnet  wire  on  the  middle  ring  and  twist 


the  two  ends  together  so  that  when  assem- 
bled they  will  come  under  the  base  to  the 
binding  posts.  A  keyhole  saw  can  be  used 
to  cut  the  rings.  Two  pieces  of  wood  11 
inches  by  %  inch  wide  and  J4  'ncn  thick  are 
screwed  on  both  sides  of  the  completed 
ring  in  the  center,  as  shown  in  the  drawing, 
and  exactly  in  the  center  of  the  two  pieces 
a  groove  is  cut  to  fit  the  compass,  which 
should  be  no  smaller  than  l]4  inches  in 
diameter.   Use  only  brass  screws. 

The  base  is  made  from  a  piece  of  wood 
y2  inch  thick  by  9^  inches  wide  and  11 
inches  long.  Cut  in  it  a  hole  1%  inches 
wide,  by%  inches  long  for  the  ring  with  the 
coil  to  fit  in. 

When  finished,  drill  two  holes  for  the 
binding  posts,  as  shown,  and  insert  four 
Moore  glass  push-pins  to  be  used  as  feet, 
because  the  ring  will  come  below  the  bottom 
of  the  base.  Sandpaper  it  and  give  one  or 
two  coats  of  varnish  or  shellac,  which  will 
add  greatly  to  the  appearance  of  the  in- 
strument. A  small  block  is  fastened  over 
the  ring  where  it  passes  into  the  base  to 
hold  it  stationary. 

To  use  the  galvanometer,  remove  all 
magnets,  iron  or  steel,  away  from  it,  and 
turn  the  galvanometer  so  that  the  needle 
when  pointing  North  is  exactly  in  the  cen- 
ter line  of  the  coil.  The  deflection  caused 
by  an  electric  current  going  thru  it  is  equal 
to  a  certain  fraction  of  an  ampere,  as  will 
be  noted  in  the  following  table : 


Angle 
10  degrees 
20 
30 
40 
45 

50  " 
60  " 
70  " 


Current 
.088  Amp. 
.182  " 
.289  " 
.420  " 
.500  " 
.600  " 
.865  " 
1.375  " 


for  places  east  and  north  of  Chicago,  since 
the  earth's  force  acting  on  the  magnetic 


2  Outer  rings 
to  keep  wire 
in  place 


\Brass 
\sfrem 


The  table  here  given  will  only  be  suitable 


Side  and  Top  View  of  the  Tangent  Galvano- 
meter,  Which    is  of  Use  to   Every  Experi- 
menter. 

needle  varies  at  different  places.    For  posi- 
tions west  and  south  of  Chicago,  the  values 
obtained  must  be  multiplied  by  1.3. 
Contributed  by        JOHN  DZUGAN. 


icropliotog'raphic  Apparata? 


HEREWITH  is 
a  microphoto- 
graphic  appa- 
ratus which  I  con- 
structed  recently, 
while  employed  in  a 
hospital  laboratory. 
Photographs  were 
necessary  in  the  study 
of  an  extremely  im- 
portant pathological 
lesion.  No  micro- 
photograph  apparatus 
being  available,  I 
hastily  constructed,  or 
in  other  words,  as- 
sembled, the  follow- 
ing apparatus : 

1  4"  x  3"   P  r  e  m  o 
camera. 

1    Standard  high 
power  microscope. 

1  Condensing  lens 
(a  large  reacting 
glass  being  employed, 
supported  by  a  ring- 
stand). 

1  Arc,  constructed 
of  a  ring-stand. 

1  Adjustable  resist- 
ance, which  was  made 
of  common  bale  wire. 

The  pictures  taken 
were  extremely  satis- 
fying. 

O  p  e  r  at  i  o  n  : — No 
lenses  were  used  in  the  camera.  The  ocular 
of  the  microscope  was  introduced  directly 
into  the  lens  places  on  the  camera.  The  arc 


The  Microphotograph 
Apparata  and  Will  do 
Glass  a 


e  Apparatus  Here  Illustrated,  Comprises  a  Few  Readily  Procurable 
Very  Good  Work  Indeed.  A  Camera,  a  Microscope,  a  Large  Reading 
nd  an  Arc  Light,  Constitutes  the  Apparatus  Required. 


being  started,  a  slide  introduced  on  'scope 
stand,  and  condenser  being  focused  ac- 
curately on  slide,  it  was  then  necessary  to 


introduce  a  ground 
glass  in  place  of 
adapter  in  camera 
and  adjustments  made 
for  focus  with  mi- 
crometer adjustment 
of  microscope.  When 
the  object  was  seen 
with  sufficient  dis- 
tinctness on  a  ground 
glass,  a  sensitized 
plate  was  introduced. 
The  exposure  of  the 
plate  was  controlled 
by  a  sheet  of  black 
paper  between  the 
condenser  (reading 
glass)  and  the  stand 
of  the  microscope. 
The  plates  were  ex- 
posed 5  seconds  and 
developed  in  the  usual 
way.  Positives  were 
then  printed  and  when 
colored  with  East- 
man's water  colors 
gave  really  extraor- 
dinary results.  Con- 
sidering the  simple 
and  inexpensive  ap- 
paratus employed  and 
the  short  time  re- 
quired to  set  up  the 
instruments,  the  re- 
sults obtained  were 
fine  indeed.  Experi- 


menters in  general  will  find  this  branch  of 
science   most   interesting  and  instructive. 
Contributed  by  WARNER  N.  CROSBY. 


,1020  ELECTRICAL  EXPERIMENTER 

Electricity  from  the  Tliermo 


NOT  long  ago  scientists  and  inventors 
alike  predicted    the    generation  of 
electricity  direct  from  heat  (combus- 
tion of  coal,  etc.)  as  a  means  of  putting  the 


steam  engine  into  the  "scrap  pile."  But 
tho  the  thermo-couple  generating  method 
is  worth  mentioning,  did  it  prove  success- 
ful? Having  many  drawbacks,  and  owing 
to  the  great  loss  of  energy,  hardly  two  per 
cent  of  heat  are  transformed  into  elec- 
tricity. 

One  day  while  experimenting  on  thermo- 
electricity, I  was  lead  to  believe,  by  so 
proving,  that  electricity  can  be  generated 
by  two  conductors  immersed  in  the  water, 
provided  there  be  a  difference  in  tempera- 
ture between  the  carbons  and  the  water. 

The  discovery  of  this  thermo-cell,  which 
I  will  make  clearly  understood,  is  far  more 
powerful  than  a  thermo-couple. 

The  photo  shows  the  thermo-cell  in  its 
simplest  form,  with  its  various  details,  eas- 
ily within  the  reach  of  every  experimenter. 
A  and  B  are  two  dry  battery  carbons  im- 
mersed in  a  vessel  of  water,  connected  by 
the  conductors  C,  to  the  galvanometer  D, 
by  which  a  closed  circuit  is  made.  Now 
by  removing  carbon  A,  heat  it  merely  by 
holding  it  in  the  hand,  plunge  it  back  into 
the  liquid,  and  have  the  remainder  of  the 


vessel  the  same  degree  of  temperature  as 
that  within  the  room ;  you  will  note  an 
electric  current  passing  from  B  thru  the 
liquid  to  A  and  outer  circuit,  back  to  B. 

By  heating  one  of  the  car- 
bons to  about  200  degrees  Fah., 
I  was  able  to  obtain  as  much 
as  .50  of  a  volt.  The  amper- 
age is  fairly  large,  usually  as 


ma 


A  Very  Interesting  Thermo  Cell 
With  Which  Some  Little  Known 
Experiments  Can  Be  Made.  By 
Heating  One  of  the  Carbons  A 
or  B  and  Plunging  it  Into  the 
Electrolyte,  a  Current  is  Pro- 
duced; But  if  Both  Carbons  are 
Heated  to  the  Same  Temper- 
ature and  Plunged  Into  the 
Liquid,  no  Current  is  Indicated 
on  the  Galvanometer. 


large  as  in  a  voltaic  cell,  but 
the  great  resistance  of  water 
does  not  permit  it  to  flow  thru 
the  circuit. 

The  flow  of  the  electric  cur- 
rent continues  as  long  as  there  is  a  dif- 
ference in  temperature  between  the  carbon 
or  carbons  and  the  surrounding  water. 

In  the  place  of  carbons,  any  conductors 
can  be  substituted;  metals  will  do  as  good. 
I  have  employed  a  shunted  563  ohm 
Weston  galvanometer  in  my  experiments, 
but  a  voltmeter  capable  of  measuring  an 
hundredth  part  of  a  volt,  will  answer  as 
well. 

As  we  know  that  even  the  heat  of  the 
hands  is  enough  to  manifest  an  electric 
current,  then  the  thermo-cell  ought  to  be 
more  interesting  than  a  thermo-couple, 
and  beside  there  is  a  possibility  of  its  be- 
coming a  success  in  the  near  future,  if 
fundamental  improvements  are  possible,  so 
as  to  employ  a  different  liquid  better 
adapted  for  the  purpose  than  acidulated 
water.  Otherwise,  as  far  as  I  have  gone, 
the  thermo-cell  will  remain  as  merely  an 
interesting  experiment,  and  more  impor- 
tant for  explaining  its  effect  on  metal  con- 
struction. 

Contributed  by     VINCENT  POMPI. 


Tlhie  Fessemicdlen 


THE  field  magnet  of  the  Fessenden 
sound  oscillator  consists  of  two  steel 
recest  rings  clampt  together  with  a 
coil  of  wire  in  the  space  formed  by  the  re- 
cesses. When  a  direct  current  passes  thru 
the  coil  of  wire,  the  inner  surface  of  one 


ring  becomes  a  North  pole  and  the  other  a 
South  pole. 

The  core  consists  of  a  steel  cylinder, 
upon  which  are  wound  the  proper  number 
of   turns   of   wire  and   rings   for  rigidly 
{Continued  on  page  1090) 


No.  1,  Diafram 
30  Inches  in  Di- 
ameter. 2,  Mov- 
a  b  I  e  Conductor 
(Copper  Tube). 
3,  Flexible  Discs, 
Holding  "2"  t  o 
Axis  "9".  4,  Field 
Coil.  5,  I  ron  Field 
Magnet.  6,  Oscil- 
lator frame.  7, 
Armature,  Iron 
Core.  8,  Armature 
Winding  (Wind- 
ing Reversed  at 
"12").  9,  Rod 
(Imparting  M  o  - 
tion  to  Diafram). 
10,  Ring,  Pre- 
venting Side  Mo- 
tion and  Support- 
ing Core.  11,  D.C. 
Field  Windings. 
12,  A.C.  Armature 
Windings. 
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AN  ELECTRIC  OVEN  EASILY  CON- 
STRUCTED. 

SINCE  so  many  boys  and  young  men 
are  equipping  their  own  laboratories 
and  workshops,  it  is  scarcely  neces- 
sary to  mention  the  great  need  of  an  elec- 
tric warming  oven  in  any  chemical  labora- 
tory. Many  of  us  have  doubtless  realized 
this  need  of  an  oven  which  would  maintain 
a  temperature  of  100°  C.  without  attention. 

The  oven  should  be  protected  from  ex- 
cessive loss  of  heat  by  some  heat-insulating 
cover.  An  excellent  method  of  accomp- 
lishing this  is  to  cut  pieces  of  felt  the 
proper  size  and  glue  them  to  the  sides,  top, 
bottom  and  door  of  the  oven.  One  layer 
of  felt  is  good ;  two  layers  are  more  satis- 
factory. Two  layers  of  felt  with  a  layer 
of  straw-board  between  gives  fine  results. 

The  heating  element  is  simply  two  carbon 
filament  lamps  mounted  in  sockets  on  or 
near  the  bottom  of  the  oven.  If  the  heat 
insulation  is  very  good  one  32c.p.  carbon 
lamp  will  be  sufficient. 

For  the  regulator  a  very  small  U-tube 
(Fig.  1)  must  be  procured.  This  may  be 
bought  from  any  chemists'  supply  store  for 
twenty  to  thirty  cents.  By  means  of  a  small 
piece  of  glass  tubing  which  has  been  heated 
and  bent  to  a  right-angle  connect  a  two- 
ounce  bottle  or  better  test-tube  to  one  of 
the  side  tubes  of  the  U.  A  rubber  stopper 
and  bit  of  rubber  tubing  will  solve  it. 

Thru  another  rubber  stopper  placed  in 
the  open  end  of  the  U-tube  a  stout  copper 
wire  is  inserted  and  extended  half  way 
down  the  tube  as  shown  in  Fig.  2.  All  of 
the  joints  and  connections  on  this  side  of 
the  U  must  be  absolutely  air-tight. 


To  Make  a  Satisfactory  Electric  Oven,  a 
Metal  Cracker  Box  is  Used.  You  Will  Need 
a  First  Class  Electric  Heat  Regulator  and 
the  One  Here  Illustrated  Has  Proven  Very 
Satisfactory  for  Such  Purposes  in  the 
Laboratory. 

Thru  the  other  side  of  the  tube  mercury 
is  poured  until  it  touches  the  copper  wire. 
A  second  piece  of  copper  wire  is  placed 
in  this  side  and  run  well  under  the  surface 
of  the  mercury.  The  mercury-tube  togeth- 
er with  the  attached  bottle  is  set  up  at  the 
back  of  the  furnace  where  it  will  be  out 
of  the  way.  The  two  copper  wires  are  con- 
nected in  series  with  the  lamp  or  lamps  just 
as  any  other  switch  would  be  connected. 
Connection  is  made  to  any  lamp  socket  by 
means  of  flexible  wires  and  a  plug. 

Finally  the  current  is  turned  on  and  the 
temperature  is  watched.  Soon  the  air  in 
the  bottle  will  begin  to  expand.  The  mer- 
cury will  be  deprest  and  the  circuit  broken. 
After  the  furnace  has  cooled  a  little  the 
air  will  contract,  the  mercury  will  rise 
and  the  lamps  will  be  turned  on  again.  If 
the  temperature  is  not  high  enough  when 
this  occurs  the  wire  should  be  lowered  a 
short  distance  at  a  time  until  the  desired 
temperature  is  reached.  Should  much 
sparking  occur  at  the  break,  a  drop  or  two 
of  oil  should  be  placed  on  the  surface  of 
the  mercury. 

One  of  these  automatic  regulators,  built 
by  the  writer,  gave  excellent  regulation 
while  in  daily  use  for  several  months. 

Contributed  by 

DAVID  CLARKE  COX,  M.A. 
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AS  the  name  would   imply,   these  are 
experiments  in  "firewriting."    As  a 
■  matter  of  fact  they  demonstrate  the 
effect  of  heat  radiations  on  a  surface  to 
alter  or  control  the  tendency  of  vapor  to 
condense  on  that  surface. 
A  very  simple  experiment  can  be  made 


Novel  Experiment  in  Thermography — a  Sil- 
ver Coin  Is  Placed  on  a  Polished  Copper 
Plate  and  Heated.  After  Cooling  and  by 
Breathing  on  the  Plate,  the  Image  of  the 
Coin  Will  Be  Clearly  Seen. 


by  placing  a  silver  coin  on  a  polished  cop- 
per plate  and  passing  a  spirit  lamp  or  Bun- 
sen  burner  under  it  to  slightly  heat  the 
plate  and  then  allowing  it  to  cool.  On  ex- 
amination, the  plate,  if  not  heated  too  much, 
will  show  no  marks  on  the  surface.  How- 
ever the  surface  of  the  plate  where  the 
coin  rested  has  been  affected  in  some  way 
that  alters  its  tendency  to  condense  mois- 


ture. By  breathing  on  the  plate  the  im- 
pression of  the  coin  will  be  seen  clearly 
denned  in  drops  of  watery  vapor. 

Exposing  the  plate  to  vapors  of  iodine 
or  mercury  will  have  the  same  effect  and 
make  the  outline  more  permanent. 

To  obtain  a  good  image,  the  coin  or  other 
substance  must  be  of  a  different  material 
from  the  plate.  Thus  should  a  penny  and 
a  nickel  be  put  on  the  plate  and  heated, 
only  the  nickel  would  be  reproduced  in  the 
condensed  vapor. 

Take  a  glass  plate  and  lay  it  on  a  sheet 
of  tinfoil  or  other  conductor.  Place  a  coin 
or  other  metal  object  in  the  centre  of  the 
glass  plate.  Connect  the  tinfoil  to  one 
terminal  of  a  spark  coil  or  static  machine 
and  bring  a  wire  from  the  other  terminal 
close  to  the  coin  and  permit  sparks  to  jump 
for  a  few  seconds.  Remove  the  coin 
quickly  and  breathe  on  the  surface  of  the 
glass,  when  the  impression  of  the  coin  will 
become  visible. 

If  several  plates  of  glass  are  superposed, 
a  coin  laid  on  the  top  plate  and  sparks 
passed  to  the  coin  a  similar  impression  will 
be  found  on  the  top  surface  of  each  plate 
when  breathed  upon. 

Another  method  of  obtaining  the  same 
result  is  to  place  a  mirror  in  the  sun  with 
a  coin  laid  on  the  surface  for  several  days. 
On  removing  the  coin  carefully  and  breath- 
ing on  the  mirror  a  fairly  clear  outline  of 
the  coin  will  be  reproduced. 

A  rather  mystifying  experiment  in  ther- 
mography can  be  performed  as  follows : 
Take  a  sheet  of  copper  and  amalgamate  by 
rubbing  with  nitrate  of  mercury  to  give  a 
brilliant  reflecting  surface.  A  sheet  of 
printed  paper  is  laid  face  down  on  the  cop- 
per and  pressed  into  close  contact  with 
several  thicknesses  of  paper  and  a  weight. 
Place  the  whole  on  a  warm  surface  for  a 
half-hour. 


On  removing  the  paper  no  change  will 
be  noticed  on  the  amalgamated  surface. 
However  it  has  been  affected  in  some  man- 
ner by  the  dark  and  light  areas  of  the  pa- 
per. This  effect  is  made  visible  by  expos- 
ing the  plate  to  mercury  vapor  which  will 
condense  on  the  parts  of  the  plate  for- 


A  Spark  Coil  Is  Used  to  Conduct  This  Ex- 
periment With.  A  Coin  Is  Placed  On  a  Glass 
Plate,  As  Shown.  Removing  the  Coin  and 
Breathing  On  the  Glass  Brings  Out  the  Image 
of  the  Coin. 


merly  in  contact  with  the  white  area  of  the 
paper.  Then  by  exposing  to  iodine  vapor 
the  parts  will  be  blackened  where  the 
mercury  did  not  condense,  thus  giving  a 
clear  reproduction  of  the  printing. 

These  are  but  a  few  of  the  many  experi- 
ments possible,  for  by  trying  various  sub- 
stances and  materials  strange  and  unex- 
pected results  will  be  obtained  that  may 
find  a  practical  application. 


Ps*©ff0  ILUHIDILBY  ILo  FYILE 


EVERY  one  is  familiar  with  the  method 
of  "working  up''  in  a  swing.  Any 
boy  may  construct  an  "electrical 
swing"  that  may  be  made  to  "work  up"  by 
the  mere  tapping  of  a  distant  key.  Obtain 
a  four-inch  length  of  quarter-inch  glass 
tubing  (inside  diameter)  sealed  off  at  one 
end.  (A  small  test  tube  will  do.)  Pack 
a  piece  of  cotton  into  the  bottom.  Find  a 
piece  of  soft  iron  half  as  long  as  the  glass 
tube  and  about  three-sixteenths  of  an  inch 
in  diameter.  (A  bundle  of  iron  wires  cut 
to  the  proper  length  will  be  satisfactory.) 
Suspend  the  piece  of  iron  from  a  coiled 
spring  attached  to  a  cork  thrust  into  the 
top  of  the  glass  tube.  Details  may  be  seen 
in  the  accompanying  drawing.  The  spring 
may  be  home-made,  wound  of  No.  30  brass, 
steel,  or  German  silver  wire,  such  that 
when  unloaded  it  is  about  one  inch  in  length 
and  when  loaded  with  the  iron  it  elongates 
just  enough  to  allow  the  iron  to  rest  upon 
the  cotton  cushion. 

Next  wind  five  layers  of  No.  24  insulated 
copper  wire  upon  the  upper  half  of  the 
glass  tube,  allowing  two  or  three  feet  for 
the  free  ends  of  the  wire. 

Fasten  a  string  (or  thread)  a  foot  long 
to  the  upper  end  of  the  coiled  spring 
(which  is  thrust  thru  the  cork),  and  sus- 
pend the  whole  device  to  swing  as  a  pen- 
dulum. 

Wind  the  free  ends  of  the  solenoid  wind- 
ing loosely  around  the  supporting  string 
and  support,  and  then  extend  them  to  a 
tapping  key  and  a  couple  of  fresh  dry  cells 
in  series. 

Start  the  apparatus  to  swinging  gently  by 
a  touch  of  the  finger.    Close  the  key  every 


An  Interesting  Electrical  Device,  Called  a 
"Swing"  and  Which  Resembles  In  Its  Action 
the  Common  Swing,  (g)  Glass  Tube;  (i)  Soft 
Iron;  (c)  Cotton  Cushion;  (s)  Solenoid;  (p) 
Cork  Plug;  (w),  Sealing  Wax;  (b,  b)  To  Be 
Connected  to  Two  Dry  Cells  and  Key. 

time  the  device  swings  thru  its  lowest  (or 
bottom)  position,  both  "coming"  and  "go- 


ing." The  magnetic  field  set  up  by  the 
momentary  current  thru  the  solenoid  lifts 
the  iron  at  the  middle  of  the  swing  and 
the  release  of  the  key  allows  the  iron  to 
drop  at  the  ends  of  the  swing,  and  the 
apparatus  "works  up"  beautifully  into  vig- 
orous motion.  The  best  way  to  learn  the 
proper  moment  to  work  the  key  is  for  the 
operator  to  stand  up  in  a  rope  swing  and 
watch  while  he  "works  up,"  for  the  posi- 
tion in  his  to-and-fro  travel  at  which  he 
lifts  his  own  body  by  his  leg  action. 

Violent  oscillations  of  the  electrical 
swing  may  be  quickly  cut  down  to  moderate 
oscillations  by  the  proper  manipulation  of 
the  key.  The  operator  should  also  study 
the  key  action  for  this  case  by  watching 
his  own  body  while  making  his  rope  swing 
"die  down"  quickly  by  forced  body  action. 

By  giving  the  transparent  walls  of  the 
glass  tube  an  exterior  coat  of  black  paint 
the  apparatus  may  be  made  to  appear  very 
mysterious  to  an  audience,  especially  if 
the  wiring  and  key  be  concealed. 

The  reader  is  of  course  aware  that  the 
tension  in  the  coiled  spring  makes  it  easier, 
so  to  speak,  for  the  magnetic  field  to  bring 
about  the  lifting  of  the  iron  core.  The 
glass  tube  is  sealed  at  the  bottom  in  order 
that  upon  the  descent  of  the  iron  core  it 
(the  iron)  may  not  drop  past  its  normal 
position  and  interfere  with  the  proper  ac- 
tion of  the  device;  also  oscillations  of  the 
piece  of  iron  are  prevented. 

Readers  interested  in  the  mechanics  of 
"working  up"  in  a  swing  may  find  excellent 
discussions  in  Science  for  July  4,  July  18, 
and  August  8,  1919. 
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TH  E  following 
article  is  a  de- 
scription and 
explanation  of  the 
principles  of  opera- 
tion of  the  type  of 
sound  locator  widely 
used  by  the  British 
anti-aircraft  forces 
for  the  location  of 
enemy  aircraft  at 
night.  Several  ad- 
vantages are  claimed 
for  it  over  the 
paraboloid  type,  the 
chief  ones  being 
portability  and 
greater  accuracy. 

Until  the  inven- 
tion of  sound  loca- 
tors the  crew  of  an 
anti-aircraft  search- 
light had  to  depend 
solely  upon  their 
ears  to  tell  the 
general  location  of 
an  enemy  plane  at 
night.    This  method 

was  very  unsatisfactory  and  necessitated 
the  searching  of  a  large  area  of  the  sky. 
Then  came  the  horn  type  of  sound  locator. 

First,  let  us  consider  the  theory  of  lo- 
cating sound.  When  one  hears  a  sound 
there  is  generally  no  difficulty  in  telling 
whether  it  is  to  the  right,  left,  in  front  or 
behind.  Suppose  the  source  of  sound  to 
be  directly  in  front.  Then,  assuming  of 
course  that  there  is  no  wind,  the  sound 
waves  will  reach  both  ears  at  the  same 
instant,  equalizing  the  amount  of  sound  re- 
corded by  each  ear.  But  if  the  source  of 
sound  is  at  a  flank  of  the  observer,  the 
paths  over  which  the  sound  waves  must 
travel  to  reach  the  ears  would  be  of  dif- 
ferent lengths,  so  that  the  sound  waves 
would  reach  the  ear  on  that  side  before 
reaching  the  ear  on  the  farther  side. 
Hence,  sound  waves  reaching  both  ears  at 
the  same  instant  would  be  out  of  phase; 
that  is,  the  crest  of  the  wave  would  reach 
one  ear  slightly  in  advance  of  the  other. 

As  the  ears  of  a  human  being  are  only 
a  few  inches  apart,  this  difference  in  phase 
is  very  slight.  Let  us  imagine,  then,  that 
we  have  two  ears,  placed  four  feet  apart. 
Then,  if  the  source  of  sound  is  at  a  flank, 
there  is  a  much  greater  difference  in  the 
length  of  the  sound  paths,  and  therefore 


ng_2 


The  Above  Drawing  Will  be  of  Interest  to  "Boy  Scout"  and  Other  Military  Organizations 
in  That  It  Shows  the  Details  of  the  Horn  Type  of  Sound  Locator  Employed  by  the  Allies 
for  Spotting  Enemy  Air-Craft  at  Night.  When  the  Spotter,  who  Listens  for  the  Sound, 
Reads  the  Direction  of  the  Enemy  on  the  Dials,  He  Informs  the  Searchlight  Operator  of 
These  Readings,  and  the  Latter  Instantly  Swings  the  Beam  of  Light  in  the  Indicated  Direc- 
tion of  the  Enemy,  Without  Wasting  Time  in  Sweeping  the  Skies  With  It. 

a  corresponding  increase  in  the  difference 
in  phase.  This  would  make  it  much  easier 
to  determine  the  position  of  the  source  of 
sound.  That  is  exactly  the  result  accom- 
plished by  the  sound  locator.  In  the  place 
of  ears,  four  large,  conical  horns  are 
placed  on  pivoted  arms,  A  and  B,  Fig.  2. 
The  two  horns,  C  and  D,  on  the  horizontal 
arm,  are  spaced  four  feet  apart  and  con- 
nected by  means  of  rubber  tubing  to  a 
headset  having  rubber  ear  pieces.  The 
other  two  horns,  E  and  F,  on  the  vertical 
arm,  are  arranged  in  the  same  manner. 

Three  observers,  one  for  each  pair  of 
horns  and  one  to  read  the  direction  dials 
(these  will  be  explained  later),  are  re- 
quired to  operate  the  instrument.  A  plane 
approaches.  The  locator  is  pointed  in  the 
general  direction  of  the  sound.  The  ob- 
server using  the  horizontal  pair  of  horns, 
dons  his  headset.  If  the  sound  is  louder 
in  his  right  than  in  his  left  ear,  he  knows 
that  the  locator  is  pointed  too  far  to  the 
left.  Moving  it  alternately  right  and  left, 
he  finds  a  point  at  which  the  sound  seems 
to  be  the  same  in  both  ears.  He  then 
knows  that  the  source  of  sound  is  directly 
in  front  of  him,  and  calls,  "on  target." 
Holding  his  horns  stationary,  he  notes  that 
the  sound  is  increasing  in  volume  in  his 


left  ear,  hence  the 
plane  is  moving  to- 
ward his  left.  Mov- 
ing the  horns  when 
necessary,  he  strives 
to  keep  the  sound 
centered.  In  the 
same  manner,  the 
second  observer  lo- 
cated the  position  of 
the  plane  with  the 
horns  on  the  vertical 
bar,  thereby  getting 
the  location  of  the 
plane  in  relation  to 
its  elevation.  These 
horns  on  the  vertical 
bar  swing  horizon- 
tally with  every 
movement  of  the 
horizontal  bar,  so 
are  always  pointing 
toward  the  plane. 

Mounted  on  the 
pivot  of  the  hori- 
zontal bar,  and  re- 
in a  i  n  i  n  g  always 
stationary,  is  a  cir- 
cular dial  divided  around  its  circumference 
into  360°.  The  zero  mark  is  alway  pointed 
to  the  north.  When  the  horizontal  bar  is 
moved  a  pointer  on  it  indicates  the  number  of 
degrees  from  zero,  or  north,  the  horns  are 
pointing.  A  second  dial,  consisting  of  half 
a  circle  and  marked  off  in  divisions  of 
0°  to  180°,  is  used  in  conjunction  with  the 
horns  on  the  vertical  bar  to  indicate  the 
elevation  of  the  plane ;  that  is,  the  angle 
formed  with  the  ground  by  a  straight  line 
to  the  plane.  Thus,  if  the  plane  were 
directly  overhead  the  pointer  would  indi- 
cate 90°  on  the  vertical  dial.  Correspond- 
ing dials  on  the  searchlight  are  adjusted  to 
coincide  with  these. 

The  third  observer  reads  the  dials  on 
the  locator.  Both  listeners  having  reported 
"on  target,"  the  third  man  reads,  let  us 
say,  20°  on  the  horizontal  and  75°  on  the 
vertical  dial.  These  numbers  he  phones  or 
calls  to  the  man  at  the  control  wheel  of 
the  searchlight,  who  at  once  sets  the  light 
at  20°  from  zero  and  elevates  it  75°.  Were 
the  sound  locator  absolutely  accurate,  the 
beam  of  the  searchlight  would  now  fall 
directly  upon  the  plane.  There  are,  how- 
ever, always  some  variations,  due  to  wind 
and  speed  of  the  plane,  but  this  method  is 
far  more  accurate  than  the  ear  alone. 


Time  Sawim 


This  table  when  used  to  ascertain  just  how 
much  wire  is  necessary  to  wind  certain  coils  of 
various  lengths  and  widths  with  various  sizes 
and  kinds  of  wire  will  be  found  to  be  extremely 
valuable. 


Turns  per  Inch 

Size 

Enam- 

B &  S 

eled 

Single 

Double 

Single 

Double 

Gauge 

Cotton 

Cotton 

Silk 

Silk 

Covered 

Covered 

Covered 

Cover 

20 

29 

25 

23 

27 

26 

21 

32 

28 

26 

31 

29 

22 

36 

31 

28 

34 

32 

23 

41 

34 

31 

38 

36 

24 

43 

37 

33 

42 

39 

25 

51 

41 

36 

47 

43 

26 

56 

43 

39 

52 

46 

27 

64 

49 

42 

57 

52 

28 

71 

54 

45 

63 

56 

29 

79 

58 

48 

70 

62 

30 

88 

64 

56 

77 

67 

31 

100 

69 

57 

85 

72 

32 

112 

75 

60 

93 

78 

33 

134 

81 

64 

102 

84 

34 

140 

87 

66 

112 

91 

35 

156 

94 

73 

120 

97 

36 

173 

101 

78 

130 

104 

37 

201 

108 

84 

141 

no 

38 

225 

115 

89 

151 

117 

39 

256 

122 

95 

163 

123 

40 

288 

130 

102 

179 

129 

In  calculating  the  size  of  tuning  coils, 
loose  couplers,  choke  coils,  electro-magnets, 
etc.,  one  of  the  most  important  factors 
which  has  always  to  be  known,  is  the  turns 
per  inch  of  the  various  forms  of  insulated 
copper  magnet  wire,  and  the  accompany- 
ing tables  should  prove  of  extreme  value 
to  all  readers  who  are  anxious  to  design 
or  calculate  any  such  windings  as  these. 

For  average   calculations  the  turns  of 


magnet  wire  per  square  inch  of  cross  sec- 
tion of  winding,  such  as  in  electro-magnets, 
solenoids,  etc.j,  can  be  found  by  squaring 
the  turns  per  inch  as  given  in  the  table 
at  the  left.  The  table  below  is  a  very 
useful  one  and  one  which  has  not  been 
publisht  before,  so  far  as  we  know.  This 
table  gives  the  feet  of  wire  per  inch  of 
winding,  for  cores  of  various  diameters. 
Contributed  by  E.  T.  JONES. 


Turns 
per 
Inch 


Feet  of  Wire 


2(1 


24 


28 


32 


36 


40 


10 
13 
16 
18 
21 
27 
31 
37 
42 
53 
63 
75 
86 
94 
105 


45 


11 

15 
18 
21 
24 
30 
35 
41 
47 
60 
71 
85 
96 
103 
118 


50 


12 
17 
20 
23 
26 
33 
39 
46 
52 
66 
79 
92 
107 
118 
131 


55 


14 
18 
22 
25 
29 
37 
43 
50 
67 
73 
86 
101 
118 
129 
143 


60 


15 
20 
24 
27 
31 
40 
47 
55 
63 
80 
94 
110 
129 
141 
157 


65       70       75  80 


16 
22 
26 
29 
34 
43 
51 
59 
68 
87 
102 
119 
139 
153 


18 
23 
26 
31 
37 
47 
55 
64 
73 
93 
110 
128 
150 


19 
25 
30 
33 
39 
50 
59 
69 
79 
100 
118 
138 


20 
27 
32 
36 
42 
53 
63 
73 
84 
107 
126 


90  100 


22 
30 
36 
41 
47 
60 
71 
82 
94 
120 


25 
33 
40 
46 
52 
67 
79 
92 
105 


Diam. 

of 
Core 


1 

IK 

m 

2 

2H 
3 

3H 

4 

5 

6 

7 

8 

9 

10 
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By  M.o  WHMFHEILD 


NO.    4  —  MACHINING  FIELD 
CASTINGS. 

ONE  of  the  principal 
problems  met  with 
in  Electrical  Ma- 
chine work  is  the 
machining  of  mo- 
tor and  dynamo  field  cast- 
ings and  field  poles.  This 
paper  deals  with  some  of 
the  more  common  methods 
of  finishing  up  field  cast- 
ings, as  well  as  separate 
pole-pieces.  At  Fig.  1  sev- 
eral interesting  wrinkles  are 
illustrated,  which  will  save 
much  time  and  labor.  At 
A  and  B  are  shown  two 
simple  "and  effective  ways 
of  boring  out  the  pole-faces 
of  small  dynamo  or  motor 
castings.  In  many  small 
size  machines,  similar  to 
these  types,  the  cast  iron  or 
malleable  iron  members  are 
left  unfinished  with  respect 
to  the  inside  pole-faces  sur- 
rounding the  armature. 

However,  it  is  very  im- 
perative that  the  air-gap  be 
left  very  small  in.  all  dyna- 
mos and  motors  and  never 
more    so    than    in  the 
small  battery  voltage  machines.  Therefore, 
it  becomes  necessary  in  order  to  realize  the 
highest  electrical  efficiency  from  the  ma- 
chine (which  is  occasioned  by  minimizing 


.  Mac/?//? e 

\  Steel  set  xrreiv^ 

V 


Mach 


Face  p/afe 


5/ngte  Boring 

-B- 

,  -lathe  dog 


Doub/e  Boring  Bar 

-c- 

T-  Self handenfng  foot 
Diameter  ofcuf       '  pomts 
,ls  changed  by 
'  shifting  too/  point 


Dynamo  f/e/d 
costing  ismoved 
bock  &  forth  on 
lothe  carrlge 


Using  Sor/ng  dor /n  Lathe  "A- 


Boring  out 
/'  foot 


Costing  screwed 
.on  face  p/ate  or 
mounted  in  choct       F/g  5 


Mounting   Field  Castings  on   Face-Plate  or 
Chuck  of  Lathe  and  Boring  Out  Pole-Pieces 
With    Boring  Out  Tool. 

the  thickness  of  the  air-gap  between  the 
field  and  armature)  by  accurately  machin- 
ing or  boring  out  the  pole-faces. 

Of  course,  the  two  pole-faces  such  as 
shown  in  the  design  at  Fig.  1-A  and  1-B 
have  to  be  separated  at  the  points  marked 
XX,  but  it  is  best  to  cast  this  part  of  the 
frame  in  one  continuous  ring.  If  this  is 
done  and  where  the  casting  is  drilled  out 
or  bored  out  on  the  lathe,  it  will  be  found 
much  more  rigid  and  suitable  for  carrying 
out  this  operation  than  if  the  pole-pieces 
are  left  open  at  the  points  XX.  When  the 
polar  bore  has  been  finished  to  the  proper 
diameter  then  the  sections  XX  in  the  cast- 
ing can  be  cut  away  with  a  hack-saw  and 
filed  smooth.  The  casting  shown  at  Fig. 
B  is  made  in  one  piece,  excepting  the  yoke. 
It  is  not  necessary  to  machine  the  magnet 
cores,  but  if  it  is  desired  to  turn  them  off 
in  a  lathe,  this  can  be  done  after  the  polar 
bore  has  been  either  drilled  or  tooled  out 
to  the  proper  size,  and  the  two  pole-pieces 
E  and  F  are  cut  apart  at  XX. 

It  is  usual  to  mount  small  field  castings 
on  the  carriage  of  a  lathe  or  else  on  the 
lathe  bed  in  any  way  convenient,  so  that 
the  casting  is  held  solidly — but  as  shown 
at  Fig.  1-C  such  castings  can  also  be  held 
for  drilling    vertically    on    a    right  angle 


Boring  Out  Dynamo  and  Motor  Field  Castings  With  a  Boring  Bar,  Rigged 

Up  in  the  Lathe. 


bracket  on  a  drill  press  table.  Of  course, 
the  point  to  watch  in  any  of  these  opera- 
tions is,  primarily,  to  see  that  the  polar 
bore  is  made  parallel  with  the  base  and 
bearing  supports.  The  base  of  the  motor 
is  usually  machined  on  a  milling  machine 
or  shaper,  as  nearly  parallel  as  possible 
with  the  axis  of  the  unfinished  polar  bore, 
and  thus  this  becomes  the  controlling  factor 
in  aligning  the  casting  for  any  further  ma- 
chine operations. 

At  Fig.  1-D  a  handy  wrinkle  is  shown 
for  drilling  laminated  sheet  steel  trans- 
former or  field  cores,  which  involves  the 
use  of  iron  clamp  members  which  are  put 
under  compression  by  means  of  bolts  in  the 
manner  shown.  It  should  be  mentioned  at 
this  juncture  that  on  small  castings  such 
as  those  described  above,  it  is  rarely  prac- 
ticable to  attempt  the  drilling  out  of  such 


thin  portions  as  the  pole- 
pieces  with  a  large  drill,  say 
of  about  1  %  inches  or  great- 
er diameter.  The  easiest  and 
most  sure  way  to  do  this  is 
to  drill  around  the  outline 
of  the  polar  bore,  as  laid 
out  with  dividers  on  the 
surface  of  the  iron  after  it 
has  been  rubbed  with  chalk, 
with  a  small  drill  about  J/jj 
inch  in  diameter  on  small 
castings,  and  of  greater  di- 
ameter on  larger  castings. 

The  inner  face  of  the 
pole-piece  should  then  be 
carefully  filed  to  the  correct 
diameter  and  a  smooth  fin- 
ish given  with  a  file,  using 
a  coarse  file  for  roughing 
out,  and  a  fine  file  for  fin- 
ishing the  surface.  A  half 
round  file  is  best  suited  to 
this  work. 

Another  very  good  meth- 
od for  boring  out  the  pole- 
pieces  in  such  small  cast- 
ings is  to  drill,  say  a  one- 
half  inch  hole  thru  the  cen- 
ter of  the  casting  on  the 
polar  axis  and  then  to 
mount  the  casting  on  a  face- 
plate in  the  lathe ;  then  with  a  boring  out 
tool  proceed  to  machine  out  the  iron  until 
it  is  of  the  proper  diameter.  The  connect- 
ing parts  of  the  casting  at  XX  are  then 


Machine  for  on/side  diameter  first  oil  4  at 
once,  then  bore  out  inside  po/e  faces.  By 
caliper,  to  correct  size  \ 


Tricks   in    Casting   and    Machining  Dynamo 
and   Motor  Castings. 


Machining  Separate  Pole-Pieces  of  Electrical 
Machinery.    The  Pole-Pieces  May  be  Secured 
to  a   Face-Plate  and  "Turned"   Inside  and 
Out  to  the  Correct  Diameters. 

cut  away  with  a  hack-saw  along  the  dotted 
lines  as  shown. 

USING  THE  BORING  BAR  FOR  FIELD 
CASTINGS. 

At  Fig.  2  the  application  of  the  boring 
bar  to  the  machining  of  dynamo  and  motor 
field  castings  is  shown.  This  bar  is  usually 
made  from  a  piece  of  steel  either  cold 
rolled  or  what  is  commonly  known  as 
machinery  steel  stock:  this  latter  is  a  mild 
homogeneous  grade  of  steel  which  can  be 
readily  worked.  There  are  two  kinds  of 
boring  bars  in  general  use  on  light  machine 
work,  and  these  are  shown  at  Fig.  2-B  and 
2-C,  respectively. 

That  shown  at  B  has  one  tool  point  in- 
serted in  the  bar,  while  C  has  two  revolv- 
ing tool  heads  and  carries  two  tool-steel 
cutting  points.  The  single  point  boring  bar 
is  shown  in  operation  turning  out  the  polar 
bore  of  a  two-pole  field  casting  at  Fig. 
2-A.  If  the  boring  bar  is  to  be  made  in 
the  shop,  it  should  have  two  center  holes 
drilled  accurately  in  either  end,  and  in 
about  the  center  a  round  hole  of  suitable 
(Continued  on  page  1078) 
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This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded  ;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


A  TELEPHONE  "CALL  RE- 
CORDER." 

The  parts  used  are  as  follows :  1  is  an 
ordinary  house  telephone,  or  the  gong  box 
on  the  private  phone.  2  is  a  breaker  be- 
tween the  gong  and  tapper.  When  the  bell 
rings  the  tapper  is  drawn  over  to  the  bell, 
closing  the  circuit.    3  is  a  battery  of  dry- 


A     Home-Made     Telephone     Call  Recorder 
Which    Anyone    Can    Construct    From  An 
Alarm  Clock  and  a  Telegraph  Sounder,  To- 
gether  With    Some    Paper  Tape. 

cells.  4  is  an  alarm  clock  with  the  hands 
removed.  5  is  a  telegraphic  sounder,  or  a 
vibrating  bell  adapted  for  the  purpose.  6  is 
a  paper  tape,  about  one  inch  wide,  passing 
over  9,  a  wooden  spool  or  spindle.  7  is  a 
soft  pencil  fastened  to  the  sounder  by  wire 
No.  8.  10  is  spindle  with  reserve  tape  on 
it.  11  is  a  weight  to  hold  tape  tightly  to 
the  spindle. 

Contributed  by  HOWELL  W.  MILLER. 


LAMP  SOCKET  FROM  CORK. 

I  herewith  submit  a  novel  idea  to  your 
"How  to  Make  It"  Department.  A  is  a 
cork  in  which  a  hole  is  bored  part  way 
thru  to  admit  the  bulb,  B,  which  is  con- 
nected by  a  telephone  cord  to  the  battery. 
The  pins  at  one  end  of  the  double  cord  are 


Why  Worry  About  the  Hiqh  Cost  of  Lamp 
Sockets.  When  You  Can  Make  a  First  Class 
One  for  Miniature  Lamps  by  Cutting  a  Hole 
for  the  Lamp  Base  in  an  Ordinary  Cork 
as  Shown? 

inserted,  one  at  the  bottom  of  the  hole  and 
the  other  at  the  side  and  a  little  higher. 
These  make  contact  to  the  lamp  base. 
Contributed  by  AN  EXPERIMENTER. 


WELDER    AND    ELECTRIC  FUR- 
NACE COMBINED. 

The  most  important  factor  in  the  con- 
struction of  this  welder  and  electric  fur- 
nace is  its  cheapness,  owing  to  the  fact  that 
it  can  be  made  from  odds  and  ends. 

The  following  materials  are  needed:  A 
common  Ford  wrench,  a  %  inch  soft  core 
carbon,  plate  of  metal  (copper,  iron  or  gal- 
vanized iron  sheeting),  a  small  piece  of 
plate  carbon  about  2x4  inches,  or  some 
carbon  rods  pounded  into  small  bits.  A 
piece  of  flexible  heavy  wire  is  used  in  con- 
necting up  the  device.  A  complete  dia- 
gram of  how  this  is  assembled  is  shown  in 
the  accompanying  diagram.  By  using  the 
transformer  (several  of  which  have  been 
described  in  the  previous  numbers  of  the 
Electrical  Experimenter),  or  by  using  a 
rheostat  composed  of  water  electrolyte  or 
a  coil  of  wire,  the  welder  will  work  satis- 
factorily. The  transformer  used  must  be 
wound  as  a  welding  transformer,  to  give 
a  low  voltage,  high  amperage  current.  A 
transformer  capable  of  giving  fifty  volts, 
twenty-live  to  thirty  amperes  A.  C,  at  the 
secondary  will  work  very  well.  The  flexible 
wire  running  to  the  wrench  can  be  either 
soldered  or  fastened  by  a  fixt  binding  post. 

In  working  it,  I  was  able  to  weld  nails, 
wires,  plates  of  different  kinds  of  metal, 
like  copper,  brass,  iron,  tin,  etc.     I  also 


Electric  Welder  and  Furnace  Com- 
bined— This  Stunt  Should  Prove  of  In- 
terest to  Automobile  Owners.  As  is 
Well  Known,  the  Electric  Arc  Produces 
a  Very  Intense  Heat  and  This  Outfit  if 
Properly  Operated  With  a  Suitable  Size 
Transformer  From  the  Alternating  Cur- 
rent Supply  Circuit,  Will  Work  Very 
Smoothly  and  Satisfactorily. 

mended  small  cracks  or  holes  in  motors, 
pulleys  and  vises,  besides  mending  kitchen 
and  household  utensils  that  were  made  of 
metal,  such  as  pots,  pans,  et  cetera. 

In  using  the  welder  for  melting  and  cast- 
ing small  articles,  I  used  a  home-made  car- 
bon crucible.  My  crucible  was  two  inches 
long,  and  one-half  inch  in  diameter.  I  bored 
a  1-inch  hole,  1^  inches  deep,  in  the  car- 
bon rod.  I  melted  and  cast  small  articles 
out  of  tin,  copper,  brass,  aluminum,  etc. 
The  moulds  that  I  made  for  the  melted 
metal  to  run  into  were  made  of  plaster  of 
Paris.  Use  heavy  dark  glasses  when  oper- 
ating the  outfit,  because  the  light  is  hard  on 
the  eyes. 

Contributed  by  LEONARD  E.  ARKE. 


AN  ELECTRICAL  QUESTION 
ANSWERER. 

Here  is  a  toy  which  will  interest  every 
one,  besides  being  instructive.  The  illus- 
tration shows  the  idea  so  well  that  only  a 
little  description  is  necessary.  The  idea  is 
that  the  person  desiring  to  get  the  answer 
to  one  of  the  "questions,"  plugs  in  the  hole 
at  that  question,  and  in  the  "Answer"  sec- 
tion plugs  in  anywhere  until  the  buzzer 
rings.  This  indicates  the  right  answer  and 
the  answer  at  the  hole  where  the  plug  was 
in,  is  the  answer  to  the  question.    This  is 
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Here    is   a    Clever    Electric   "Question  and 
Answer"  Board  Which  will  Provide  Hours  of 
Amusement  to  Both  Young  and  Old  During 
the    Winter  Evenings. 

very  interesting  to  children.  The  opera- 
tion is  easily  understood.  For  a  model, 
four  questions  were  taken  so  as  not  to 
have  a  large  and  complicated  wiring  dia- 
gram. The  diagram,  is  shown  in  Fig.  2. 
But  the  wires  to  the  answers  are  distributed 
haphazard,  so  there  will  be  quite  a  lot  of 
excitement  finding  the  answer.  A  switch 
should  be  provided  so  as  to  cut  the  circuit 
when  the  answer  is  put  away. 
Contributed  by      PHILIP  A.  WALL. 

FIRE  AND  BURGLAR  ALARM. 

The  accompanying  sketch  shows  a  signal 
device  made  from  a  paper  clip,  some  tacks 
and  a  piece  of  cotton  wire.  The  thread 
stretched  across  a  window  will  prevent  any- 
one from  entering  as  you  will  note  that  any 
movement  of  wire  will  close  the  contact. 

The  contact  can  also  be  used  to  give  fire 
signals  as  it  easily  burns  off,  and  thus 
makes  contact,  ringing  the  bell. 

Contributed  by   GUSTAV  E.  JANSSON. 
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The  Simplest  Fire  and  Burglar  Alarm  We 
Have  Yet  Seen!  It  is  Made  From  a  Paper 
Clip  and  a  Piece  of  Cotton  Thread  Which 
Holds  One  End  of  the  Clip  in  Free  Suspen- 
sion. If  the  Thread  is  Run  Into  by  a  Burglar, 
the  Contact  is  Closed,  While  a  Fire  will  Burn 
the  Thread,  Thus  Allowing  the  Contacts  to 
Close. 
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A  SIMPLY  CONSTRUCTED  ELEC- 
TRICAL STOVE. 

An  electrical  stove  can  be  made  from  a 
hot  point  iron  in  a  few  minutes.  First 
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Home- Made  Electric  Toaster  and  Stove — an 
Electric   Sad-iron    Forms  the   Basis  of  the 
Structure. 

take  the  cover  off  and  then  remove  the 
asbestos.  From  some  brass  screen  fashion 
a  grid  of  convenient  shape  and  height  so 
as  to  cover  the  iron.  When  one  needs  hot 
water,  a  flat-top  screen  is  best,  and  for 
toast  use  the  triangular  shape,  with  a  small 
place  to  hold  bread.  This  can  be  replaced 
in  sad  iron  in  a  few  minutes. 
Contributed  by  GEO.  Y.  MATSUMOTO. 


AN  EFFICIENT  HAND-FEED  ARC 
LAMP. 

An  efficient  arc  lamp  can  be  easily  con- 
structed as  per  the  accompanying  sketch. 
No  fixt  dimensions  are  given  because  Ama- 
teur Mechanics  usually  change  them  to  suit 
their  material  on  hand  anyway.  I  have 
operated  one  like  this  with  a  Nichrome 
wire  resistance  for  some  time,  and  it  has 
given  very  satisfactory  results.  One  car- 
bon support  only,  D,  is  made  movable  by 
means  of  adjustment  or  feed  screw  K. 

Contributed  by       ROBERT  WOOD. 
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LIGHTING   250   WATT   LAMP  ON 
200,000  VOLT  OUDIN  COIL. 

The  photograph  herewith  shows  a  very 
interesting  experiment  conducted  by  the 
contributor,  Edward  E.  Slyn,  in  which  a 
250  watt  Mazda  tungsten  lamp  was  il- 
luminated by  placing  the  metal  base  in  con- 
tact with  the  charged  ball  terminal  of  a 
powerful  200,000  volt  Oudin  coil. 

Some  of  the  most  interesting  and  en- 
trancing experiments  in  the  whole  realm 
of  electricity  can  be  conducted  only  by 
the  use  of  this  high-frequency  air  core 
transformer.  Anyone  possessing  a  wire- 
less transmitter  can  easily  rig  up  a  high 
frequency  coil  which  will  produce  sparks 
of  quite  an  appreciable  length.  With  a 
1/4  K.W.  step-up  radio  transformer,  or 
with  a  6  to  8  inch  spark  coil,  it  is  possible 
to  produce  high  frequency  sparks  8  to  12 
inches  in  length,  when  the  condenser  and 
spark  gap  in  the  circuit  are  properly  at- 
tuned. 

It  might  be  interesting  in  this  connection, 
to  state  that  Dr.  Tesla  has  said,  the  only 
difference  between  the  Oudin  coil  and  his 
own  air-core  high  frequency  transformer, 


A  Simple  and  Efficient  Hand-Feed  Arc  Lamp. 


Many  Spectacular  and  Beautiful  Effects  Are 
Obtainable  When  a  Large  Incandescent 
Lamp  Is  Lighted  by  an  Oudin  Coil.  This 
Experiment  Shows  a  250  Watt  Lamp  Being 
Illuminated  on  a  200,000  Volt  Oudin  Coil  by  a 
Unipolar  Discharge. 

known  as  the  Tesla  coil,  is  that  Oudin, 
while  experimenting  with  some  of  Tesla's 
high  frequency  transformers,  simply 
changed  the  connections  around,  and  from 
this  fact  sprung  what  is  known  to  the 
present  electrical  fraternity  as  the  Oudin 
coil,  which  is  ostensibly  nothing  more  nor 
less  than  a  Tesla  transformer  with  one 
end  of  the  secondary  connected  to  the 
primary.  Moreover,  as  Dr.  Tesla  had 
pointed  out,  his  early  experiments  and 
notes,  covered  all  such  experiments  as  this, 
long  before  Oudin  had  happened  to  try  it 
out.  It  is  also  of  interest  to  mention  that 
all  of  the  kick-coil  high  frequency  ap- 
paratus now  on  the  market  and  used  for 
the  purpose  of  exciting  so-called  violet 
ray  tubes,  etc.,  including  what  is  known 
as  the  Collins-Sanchez  high  frequency  kick- 
coil  set,  are  all  primarily  based  on,  and 
follow  the  specifications  laid  down  by  Dr. 
Tesla,  in  his  high  frequency  coil  apparatus, 
described  and  illustrated  in  the  May,  1919, 
issue. 


ELECTRIC  ALARM  CLOCK. 

As  the  spring  of  the  alarm  clock  ex- 
pands, it  makes  contact  with  the  brass 
strip,  thus  causing  the  electric  bell  circuit 


Insulator 


Electric  Alarm  Clock 


A  Sure-Fire  Electric  Alarm  Clock.    The  Ex- 
panding Spring  Closes  the  Electric  Bell  Cir- 
cuit. 

to  be  closed,  or  which  can  be  used  to  oper- 
ate the  "alarm  shocker''  described  sometime 
ago  in  the  "E.  E.,"  where  the  woodenhead 
sleeper  is  awakened  by  receiving  a  firm 
and  sure  electric  shock  thru  two  pieces  of 
tinfoil  laid  under  the  sheet,  and  which  con- 
nect to  the  secondary  of  a  medical  coil. 
Contributed  by    iRVEN  ELDRIDGE. 


AUTOMATIC  SCREW-DRIVER  FOR 
TEN  CENTS. 

While  working  in  the  machine  shop  I 
had  to  insert  a  large  number  of  screws. 
Not  having  an  automatic  screw-driver  at 
hand  I  devised  the  one  shown.  Take  off 
the  bottom  part  and  file  to  a  point,  that's 
all  there  is  to  making  an  automatic  screw- 
driver out  of  an  egg  beater.  You  can  get 
the  egg-beater  shown  at  any  5  and  10-cent 
store. 

Contributed  by  JOHN  JAMES. 


Egg  beafer  converted  into  an  dufomatic 
screw  driver 


Automatic     Screw-Driver  Made  From  a  10 
Cent  Egg  Beater. 
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The  first  is  a  sim- 
ply made  anemome- 
ter (wind-gage),  the 
construe  tion  of 
which  is  evident 
from  the  drawing, 
Fig.  1.  P  is  a  small 
pan  about  a  foot  in 
diameter;  S  is  a 
coil  spring  which 
holds  the  pan  as  far 
out  as  the  wind 
pressure  will  allow. 
The  spring  contact 
D  presses  on  the 
resistance  coil  C, 
thus  regulating  the 
current.  A  small 
board  B  holds  two 
spring    contacts  E, 

which  press  on  the  washers  W.  The  wires 
run  down  the  inside  of  the  pipe  X  and  are 
connected  to  an  ammeter  and  switch.  A 
paper  scale  may  be  fastened  to  the  am- 
meter and  the  instrument  calibrated  by 
comparison  with  a  standard  instrument. 

The  fire-extinguisher,  Fig.  2,  can  be  eas- 
ily made  from  a  large  oil  can.  A  tube  T  is 
found,  into  which  the  bottle  B  may  be  in- 
serted. This  tube  must  be  fastened  to  the 
bottom  of  the  oil  can  in  some  manner.  I 
used  wax  in  the  one  I  built.  The  bottle 
must  be  adjusted  so  that  it  will  extend  al- 
most to  the  top  of  the  can.  The  pressure 
is  so  great  that  all  joints  must  be  soldered. 
When  ready  to  try  the  fire-extinguisher 
fill  the  can  with  a  solution  of  sodium  bi- 
carbonate and  the  bottle  with  sulfuric  acid, 
being  careful  not  to  mix  them.  Screw  the 
top  on  tightly  and  the  extinguisher  is  ready 
to  use.  When  it  is  inverted  the  action  of 
the  acid  on  the  sodium  bi-carbonate  gen- 
erates carbon  dioxide  and  the  pressure  of 
the  gas  forces  the  water  out.  This  device 
will  shoot  at  least  15  feet.  If  you  wish 
some  fun  exchange  a  prepared  can  for 
somebody's  oil  can.  After  which  you  want 
to  make  yourself  "scarce." 

The  construction  of  the  lamp  Hasher, 
Fig.  3,  requires  no  description.  When 
the  current  passes  thru  the  wire  iti  expands 
slightly  and  allows  the  spring  to  separate 
the  contacts  C.  As  the  instrument  has 
quite  a  little  resistance,  more  current  must 
be  used.    This  is  for  battery  lamps  only. 

Contributed  bv 

J.  DURWARD  MINER,  JR. 


Tig.l 


Batteries 


An  Electric  Windgage  of  Very  Clever  Design. 


Fire  Extinguisher  of  the  Sulphuric  Acid  and 
Bicarbonate  Type.  Caution! 


Fig.Z 


The  following  are 
a  few  tests  which 
can  be  applied  to 
drinking  water. 
The  apparatus  can 
usually  be  found 
around  the  labora- 
tory. 

1 — C  lean  care- 
fully,  dry,  and 
weigh  a  porcelain 
evaporating  dish. 

Evaporate  in  this 
dish  1000  c.c.  of 
water,  over  a  water 
bath  (which  can  be 
made  from  an  old 
tin  cover)  and  be 
sure  that  the  last 
traces  of  moisture 
have  been  expelled,  by  heating  two  or  three 
minutes  after  the  dish  appears  to  be  dry. 
Weigh  again  and  the  difference  between 
the  first  and  second  weighing,  in  centi- 
grams, multiplied  by  ten  is  the  number  of 
milligrams  per  liter  of  total  solids.  Do 
not  condemn  the  water  solely  for  this  rea- 
son unless  it  contains  more  than  four  or 
five  hundred  milligrams  of  solids  per  liter. 

Apply  hydrochloric  acid  to  a  portion  of 
this  residue,  and  if  it  effervesces,  a  car- 
bonat  is  present,  probably  calcium. 

2 —  To  another  sample  of  the  water,  add 
a  few  drops  of  silver  nitrat  solution.  If  a 
white  precipitat,  that  is  very  evident,  ap- 
pears, the  water  probably  contains  sew- 
erage, unless  it  is  near  a  salt  district,  and 
it  should  be  regarded  with  suspicion. 

3 —  The  presence  of  iron  is  determined 
by  running  hydrogen  sulfid  thru  a  sample 
of  the  water  for  a  few  minutes  and  if 
the  water  turns  very  brown,  iron  is  prob- 
ably present. 

4 —  The  amount  of  soap  used  before  a 
permanent  lather  is  formed  on  a  sample  of 
the  water  is  a  fairly  good  indicator  of 
the  hardness  of  the  water. 

5 —  Take  half  a  test-tube  of  water  and 
half  a  test-tube  of  distilled  water.  Add 
the  same  number  of  drops  of  potassium 
permanganat  solution  to  .  each.  Boil,  and 
•the  difference  in  color  is  an  estimate  of  the 
amount  of  vegetable  matter  present. 

Contributed  by  PHILIP  H.  VIVIAN. 


Lamp  Flasher  of  Simple  Construction. 


HOW  TO  RE- 
COVER SILVER 
FROM  FILMS. 

The  photographic 
film  is  first  run  thru 
hydrochloric  acid. 
After  the  film  is  run 
thru  the  HC1  very 
slowly  it  dips  into 
the  container  cjom  - 
taining  the  nitric 
acid,  of  course  tak- 
ing some  of  the 
HQ  with  it.  These 
acids  will  dissolve 
any  metals  such  as 
gold  and  platinum 
but  leave  silver  in 
the  form  of  a  pre- 
cipitate of  silver 
chloride. 
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An  Easy  Way  to  Prospect  "Pay-dirt"  Right  Here  in  Your  Laboratory. 


The  acids  are  now 
mixed  together  very 
carefully,  whence 
the  silver  salts  will 
fall  to  the  bottom  of 
the  container. 

T*h  e  solution  is 
now  filtered  and  the 
silver  salts  recovered 
from  the  filter  paper 
and  dissolved  in  an 
excess  of  ammonium 
hydroxide. 

The  solution  thus 
obtained  is  now  sub- 
jected to  an  electro- 
lytic process  whence 
the  silver  salts  is  de- 
posited in  its  pure 
state,  viz.  metallic 
silver.  Contributed 
by  J.  H.  KRAUS. 
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THE  Audion,  as  we  all  know  today 
has  proved  to  be  the  real  "dark 
horse"  in  the  Radio  game,  if  ever 
there  was  any!  A  simple  little  glass 
bulb  containing  a  filament,  grid  and 
wing,  which  Dr.  Lee  de  Forest  started 
playing  around  with  less  than  a  score  of 
years  ago,  and  which  at  first  looked  more 
like  a  scientific  or  laboratory  toy  than  any- 
thing else  for  many  years,  has  rapidly  come 
to  the  front,  particularly  during  the  prog- 
ress of  the  World  War,  and  now  stands 
in  the  very  front  rank  of  Radio  devices. 
It  has  not  only  threatened,  but  has  actually 
surplanted  in  several  instances  the  usual 
electro-dynamic  and  other  standard  forms 
of  radio  equipment,  not  only  for  receiving 
but  for  transmitting  wireless  telegraphic 
signals  and  telephonic  speech. 


TKas'ty  AuadS©iras  Am- 
plify Voice  Stts3<o>iag|<e23 
Tlhxsvia  S-suiEaps  T©&aE 
Radiated  IDraergy 

such  a  tremendous  amplification  of  the 
voice  that  the  total  amplifying  power  re- 
sultant is  greater  than  that  which  would 
be  produced  if  all  the  power  radiated  by 
the  sun  could  be  applied  in  the  form  of  a 
telephonic  current ! 

The  following  report  by  a  leading  Amer- 
ican telephone  expert,  and  which  report 
constitutes  a  portion  of  an  affidavit  re- 
garding the  applications  of  audion  repeat- 
ers and  amplifiers  on  long  distance  tele- 
phone cable,  proves  highly  interesting;  in 
fact,  startling! 


"That  any  repeater  or  amplifier  which 
produced  distortion  of  the  speech  currents 
is  to  that  extent  unfitted  for  use  in  tan- 
dem operation,  because  the  distortion  is 
cumulative  in  the  successive  repeaters;  and 
that  mechanical  amplifiers  generally  and 
even  the  Shreeve  repeater  to  some  extent, 
produce  distortion. 

"That  the  Audion  amplifiers  used  by  the 
American  Telephone  and  Telegraph  Com- 
pany are  practically  distortionless,  and  are 
commercially  used  in  tandem  operation  in 
regular  installations,  and  were  so  used  in 
the  first  transcontinental  line,  which  would 
have  been  impossible  without  the  use  of 
the  tandem  arrangement.  That  by  actual 
trial  over  cable  circuits  approximately  one 
thousand  miles  in  length,  it  has  been  found 
that  as  many  as   thirty  of  these  audion 


Who  Would  Believe 
That  30  Audions 
Would  Amplify  the 
Human  Voice  So 
As  To  Give  It 
Greater  Strength 
For  Transmitting 
Speech  Over  a  Long 
Telephone  Line, 
Than  If  All  the 
Power  Radiated  By 
the  Sun  Could  Be 
Applied  in  the  Form 
of  Telephone  Waves 
To  One  End  of  the 
Circuit?  It  Has 
Been  Computed  In 
Connection  With 
Actual  Tests  With 
This  Number  of 
Audions  On  a  1,000 
Mile  Circuit,  That 
No  Sound  Would 
Be  Heard  at  the 
Other  End  If  All 
of  the  Power  Ra- 
diated by  the  Sun 
Was  Used  in  Place 
of  the  Audions.  The 
Total  Amplification 
Due  to  the  30  Au- 
dions Is  Equal  to 
10™. 


I000  MILE  CABLE 


PERFECT  SPEECH 
RECEIVED  HERE! 

CBY  ACTUAL  TEST) 


-WITH  AUDIONS- 


IOOO  MILE  CABLE 
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ALL  THE  RADIATED  ENERGY  OF 
THE  SUN  PUT  INTO  CABLE 

(TRILLIONS  OF  HORSE  POWER.) 


NO  SOUND  RECEIVED! 


Several  hundred  audion  bulbs  connected 
together  in  a  bank  enabled  the  U.  S.  Naval 
radio  experts  at  Arlington,  several  years 
ago,  to  hurl  the  spoken  word  across  the 
Atlantic  from  that  station  to  the  Eiffel 
tower  radio  station  at  Paris,  France.  The 
words  spoken  at  the  government  high- 
power  station  in  Arlington  were  also  picked 
up  in  Honolulu,  T.  H.,  and  practically 
every  radio  station  of  any  size  on  the 
North  American  continent,  as  well  as  sev- 
eral South  American  stations  picked  up 
the  radio-telephonic  messages  spoken  into 
the  microphone  at  Arlington.  All  of  which 
goes  to  show  what  a  wonderful  device  the 
present  day  development  of  the  audion 
really  is. 

Glancing  at  the  accompanying  illustra- 
tion we  are  astounded  to  learn  that  thirty 
audions,  connected  to  a  telephone  cable 
1,000  miles  in  length,  are  able  to  amplify 
perfectly  the   spoken  word,  and  produce 


MR.  O.  B.  BLACKWELL,  BEING 
DULY  SWORN,  DEPOSES  AND  SAYS 
"that  he  is  Transmission  Development 
Engineer  of  the  American  Telephone  and 
Telegraph  Company  having  charge,  among 
other  things,  of  the  development  of  tele- 
phone repeaters  and  amplifiers  and 
has  been  engaged  in  telephone  en- 
gineering for  a  period  of  thirteen  years. 
That  he  is  familiar  with  the  history 
and  development  of  telephone  repeaters, 
and  that  to  the  best  of  his  knowledge  and 
belief  there  was  no  mechanical  repeater 
capable  of  meeting  the  requirements  for 
a  telephone  repeater  or  amplifier  in  actual 
telephone  lines  produced  prior  to  the 
Shreeve  Repeater,  developed  by  Herbert 
E.  Shreeve,  of  the  Western  Electric  Com- 
pany, which  was  first  put  into  operation  on 
a  commercial  line  in  August,  1904. 


amplifiers  can  be  connected  in  tandem  and 
produce  excellent  speech  at  the  receiving 
end  of  the  line. 

"That  computation  shows  the  attenuation 
of  a  cable  circuit  of  this  length  to  be  so 
enormous  that,  if  all  the  power  radiated 
by  the  sun  could  be  applied  in  the  form 
of  telephone  waves  to  one  end  of  the  line 
without  destruction  of  the  apparatus,  the 
energy  received  at  the  other  end  would  be 
insufficient  to  produce  audible  speech  with- 
out the  use  of  amplifiers,  whereas  with  the 
amplifiers  used  as  above  described,  the 
relatively  minute  energy  of  ordinary _  tele- 
phone speech  currents  at  the  transmitting 
end  produced  speech  in  the  receiver  at  the 
opposite  end  which  was  both  loud  and 
clear,  and  the  amplification  due  to  such  a 
tandem  arrangement  of  tubes  being  of  the 
order  of  105°  or  100.000,000.000,000.000,000.- 
000,000.000,000,000.000.000,000,000,000." 
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THERE  is  no  question  about  it,  the 
Vacuum  Tube,  usually  abbreviated 
"VT,"  and  sometimes  called  the 
Audion,  the  Electron  Relay,  the 
Vacuum  Valve,  the  Oscillion,  etc.,  is 
the  most  marvelous  invention  which  has 
been  added  to  the  Radio  art  since  Mar- 
coni's first  "V"  message  flashed  across  the 
Atlantic  back  in  1898.  It  is  at  once  capable 
of  performing  more  electrical  "stunts" 
than  any  other  instrument  of  its  kind,  not 
only  in  radio  science  but  in  general  elec- 
tricity as  well.  The  VT  may  be  employed 
as  a  detector,  amplifier,  rectifier,  or  gen- 
erator of  high  frequency  oscillations,  suit- 
able for  either  undamped  Radio-telegraphy 
or  Telephony. 

There  are,  of  course,  a  multiplicity  of 
circuits  which  will  perform  any  of  these 
conditions,  some  with  better  success  than 
others,  and  all  of  which  may  be  said  to 
depend  upon  various  operating  conditions 
such  as  the  characteristics  of  individual 
tubes,  proper  balancing  of  coupling  cir- 
cuits, wavelengths,  etc..  It  is,  therefore, 
the  purpose  of  the  accompanying  diagrams 
to  give  some  standard  hook-ups  which  have 
been  found  generally  successful,  do  not  in- 
volve too  complicated  and  expensive  appa- 
ratus, and  thus  are  not  beyond  the  capa- 
bility of  the  average  experimenter. 

NO.  1— THE  TWO-ELECTRODE  FLEMING 
VALVE. 

The  original  Fleming  Valve  consisted  of 
but  two  elements;  that  is,  the  filament  and 
the  plate,  as  compared  to  the  present-day 
VT,  which  consists  of  three :  the  filament, 
the  plate  and  the  grid.  Fig.  1  shows  a  two- 
electrode  VT  detector  circuit.  Altho  this 
form  of  the  vacuum  tube  is  practically  ob- 
solete, it  is  given  here  as  it  may  suggest 
possible  interesting  experiments  which  may 
be  performed  in  this  connection  by  using 
an  ordinary  electric  light  bulb,  the  outside 
surface  of  the  glass  of  which  has  been 
surrounded  by  a  metal  band  and  used  as 
the  plate.  Incoming  damped  signals  may 
thus  be  rectified  and  intercepted  in  the  tele- 
phones. In  general  practise,  however,  the 
two-element  valve  has  not  been  found  very 
sensitive  to  the  reception  of  radio  signals, 
and  has  therefore  been  replaced  by  the 
three-element  tube,  which  permits,  by  the 
addition  of  the  grid  control  member,  of 
much  more  uniform  and  sensitive  opera- 
tion.   So  much  for  the  two-element  VT. 

NO.  2— THREE-ELECTRODE  "VT"  CURRENT- 
ELECTRON  FLOW. 

This  diagram  shows  just  what  relation 
the  electrons  emitted  by  the  filament  bear 
to  the  direction  of  the  "B"  battery  plate 
current  flow.  To  some  experimenters  it 
is  not  always  quite  clear  why  the  electron 
flow  should  be  directly  opposite  to  the  cur- 
rent flow.  Before  the  advent  of  the  elec- 
tron theory  it  was  arbitrarily  assumed  by 
investigators  that  the  electric  current 
traveled  from  positive  to  negative,  but  now 
it  is  found  that  the  electric  current  is  in 
realitv  a  movement  of  negative  electrons 
and  that  they  travel  from  the  NEGATIVE 
to  the  POSITIVE  side  of  a  circuit.  Thus 
the  direction  of  electronic  flow  is  exactly 
opposite  to  the  current  flow,  a  fact  that 
should  always  be  borne  in  mind  when  ex- 
perimenting with  VT  circuits. 

NO.  3 — GRAPHIC  ACTION  OF  THE  "VT"  AS 
A  DETECTOR. 

Fig.  3  shows  a  graphic  record  of  just 
what  is  assumed  to  happen  in  a  VT  de- 
tector circuit  employing  a  grid  condenser 


Just  What  Each  Circuit 
is  Belt  Adapted  for 
and  Wnat  is  lec- 
eiiary  to  Malie  it 
Function 

when  the  antenna  picks  up  high  frequency 
oscillations  from  a  distant  transmitter. 
Each  wave  train  (A)  causes  the  grid  to 
increase  its  negative  charge  because  some 
of  the  negative  electrons  are  attracted  to 
it  and  therefore  the  average  potential  of 
the  grid  falls  in  a  manner  shown  in  (B). 
The  fact  that  the  grid  becomes  negatively 
charged  causes  a  partial  or  total  stopping 
of  the  electron  flow  from  filament  to  plate, 
thus  causing  a  decrease  in  the  plate  cur- 
rent. At  the  end  of  the  incoming  wave 
train,  however,  this  negative  charge  leaks 
thru  the  grid  condenser  and  thus  the  plate 
current  rises  to  its  original  strength  as 
shown  in  (C).  This  is  where  the  so- 
called  "grid  leak"  makes  its  presence  de- 
sirable by  permitting  the  above  mentioned 


In  Felbimaary 
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The  Armstrong  Super-Autodyne 

By  H.  W.  Houck,  A.M.I.R.E. 
Modified  Government  Receptor. 

By  J.  Stanley  Brown 

The  Priess  Loop  Set — Part  3 

By  Walter  J.  Henry 

Radio   Telephone   Communication  to  and 
from  Trains. 

By  J.  J.  Graf 
Banked  Winding  and  How  It  Is  Done. 

By  H.  C.  Silent 

A  New  Type  of  Condenser  for  Selective 
Tuning. 

By  E.  M.  Sargent 
A  New  Receiving  System. 

By  Edward  T.  Jones 
Junior  Radio  Section. 


negative  charge  to  leak  thru  quickly.  A 
grid  leak  may  have  a  resistance  of  from 
a  half  to  two  megohms  and  need  be  noth- 
ing more  than  a  lead  pencil  line  drawn 
between  the  connections  of  the  grid  con- 
denser. The  result  of  the  above  action  is 
that  a  pulsating,  unidirectional  current  is 
imprest  on  the  telephones,  the  character  of 
which  is  similar  to  that  shown  in  (D). 

NO.  4 — PLAIN  DETECTOR  CIRCUIT. 

This  circuit  is  the  most  commonly  used 
and  is  usually  the  first  one  attempted  by 
amateurs  when  first  initiated  into  the  mys- 
teries and  wonders  of  the  VT.  It  is  sim- 
ple, inexpensive  and  will  give  excellent  re- 
sults for  damped  (spark)  wave  reception. 
The  primary  and  secondary  of  the  loose 
coupler  may  be  wound  for  the  efficient  re- 
ception of  waves  ranging  from  200  to  2,500 
meters ;  the  first  wave  for  amateur  work 
and  the  last  one  for  reception  of  time  sig- 
nals from  "NAA"  (Arlington).  The  varia- 
ble condenser  V.C.  may  be  of  the  standard 
.0005  mfd.  maximum  capacity,  while  the 
grid  condenser  should  be  preferably  of  the 
fixt  type,  about  .0001  mfd.  The  grid  leak 
as  explained  before  may  be  made  by  in- 
serting a  piece  of  paper  across  the  grid 


condenser  contacts,  upon  which  has  been 
drawn  a  heavy  lead  pencil  line ;  the  heavier 
the  line  the  lower  the  resistance,  which 
latter  should  be  about  one  megohm  (one- 
million  ohms).  This  lead  pencil  grid  leak 
may  also  be  placed  in  the  circuit  indicated 
by  the  dotted  lines  with  equally  good  re- 
sults.   Try  both  ways. 

As  there  are  several  types  of  bulbs  each 
requiring  different  filament  and  plate  volt- 
ages, care  must  be  taken  to  secure  the 
proper  voltages  for  both.  Some  bulbs  re- 
quire but  four  volts  for  the  filament  or 
"A"  battery,  but  the  majority  require  six 
volts.  The  same  applies  to  the  plate  or 
"B"  batteries  which  range  from  20  to  80 
volts.  The  "A"  battery  current  should  be 
made  variable  by  means  of  a  small  battery 
rheostat,  while  the  "B"  battery  should  also 
be  variable,  but  preferably  by  means  of  a 
selector  switch  tapping  individual  cells. 
The  "A"  cells  should  be  of  the  storage 
battery  40  to  60  ampere-hour  type,  4  to  6 
volts.  The  "B"  cells  should  be  small  pocket 
flashlight  batteries  grouped  together  and 
conveniently  boxed.  The  head  telephones 
give  best  results  when  from  two  to  three 
thousand  ohms  resistance  in  series,  and 
the  bridging  condenser  B.  C.  may  be  of 
the  small  fixt  type  similar  to  the  grid  con- 
denser, and  have  approximately  .0005  mfd. 
capacity. 

NO.  5 — THE  HETERODYNE  OR  "BEAT" 
CIRCUIT. 

This  application  of  the  VT  is  used  ex- 
tensively by  the  Army  and  Navy,  particu- 
larly for  the  reception  of  undamped  waves 
of  high  wave  lengths.  In  this  case  an 
oscillating  VT  circuit  is  coupled  to  the  an- 
tenna inductance  and  its  capacity  and  in- 
ductance adjusted  to  generate  oscillations 
of,  let  us  assume  in  this  case,  50,000  cycles ; 
while  the  antenna  oscillations  received 
from  the  distant  transmitter  may  corre- 
spond to  49,000  cycles.  These  two  fre- 
quencies will  therefore  meet  in  the  receiv- 
ing circuit  and  interact  upon  each  other 
with  the  result  that  there  will  be  produced 
in  the  detecting  system  the  difference  be- 
tween these  two  frequencies,  i.  e.,  1,000 
cycles,  known  as  the  "beat"  note,  which  will 
of  course  be  quite  audible  in  the  telephones. 

This  circuit,  on  account  of  its  flexibility, 
produces  extreme  selectivity  and  ease  of 
controlling  the  note  received  in  the  tele- 
phones. Various  forms  of  heterodyne  re- 
ception are  now  being  employed  in  this 
country  making  it  possible  to  copy  Euro- 
pean undamped  stations  while  in  the  imme- 
diate vicinity  of  a  local  high  power  un- 
damped transmitter  in  constant  operation. 
If  long  wave  reception  is  attempted  with 
this  circuit,  the  inductances  involved  must 
be  great  enough  to  tune  to  long  waves ; 
that  is,  at  a  receiving  range  up  to  20,000 
meters,  which  will  cover  practically  all  un- 
damped long  distance  stations.  In  this  con- 
nection very  inexpensive  compact  and  effi- 
cient inductances  which  may  be  employed 
are  the  so-called  "honeycomb"  type,  now  in 
general  use  everywhere  and  which  may  be 
had  to  cover  any  desired  wavelength. 

NO.  6 — THE  REGENERATIVE  "VT"  CIRCUIT. 

A  simple  and  unique  application  of 
the  amplifying  action  of  the  VT  is  used 
in  this  circuit  which  was  devised  by  Major 
E.  H.  Armstrong,  and  modifications  of 
which  have  been  used  extensively.  _  The 
efficient  performance  of  this  circuit  de- 
pends upon  the  proper  degree  of  coupling 
between  LI  and  L2,  which  inductively 
couples  the  grid  and  plate  circuit.    It  is 

{Continued  on  page  1084) 


February,  1920 


ELECTRICAL  EXPERIMENTER 


1029 


N?1  Fleming  or  two  electrode  V.T  circuit 


N?2  Three- electrode  V.T  current  electron  flow 


N?3  Graphic  action  of  V.T.  as  a  detector 


loose coup/er  f //a/went  plate 


1 


Electron  f/owl     Current  f tow 


Bridging  cone 


6nd  cone/ 
n lament' 


Phone 


Rhep 
H|l|lhAWV 

'A"  bat 


B' 
batt 


Grid  Plate 


Current  flow 

Pneostar 


-Hflllh^VW^M- 
"A"  batt  .msBlC. 


j 


Negative  gr/d potent/a! 
U/1 


Phones 


Typical  det.  c/ra/it 


Incoming  oscillations 
^  f\j\j^ 


Positive  plate  current 
Puhat/ho  D.C  in  phones 


N94         Plain  detector  circuit 


N-5    Heterodyne  or  "beat"  circuit 


N?6  Armstrong  regenerative  circuit 


Grid  I  ear 


N97  Combination  V.T.&  crystal  amplifier  circuit 


N?8  Effective  damped  or  undamped  V.T  circuit 


N?9    Navy- type  two  step  amplifier 


C.J 


Phones 


Todetarec. 


Crystal 


Phones 


N9  10  Amateur  cascade  amplifier  (damped) 


N9II    Simple  V.T  Transmitting  circuit 


N9  IZ       A  V.T.  radiophone  circuit 


A  battery  -  4-6  v 

"3"     ••        '40- 80  V 


(Full  explanation  on  opposite  page.) 


(Copyright,  1920.  by  E.  P.  Co.) 
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By  WHILIIJIAM  C.  MUMDT 

LATE  INSTRUCTOR,  U.  S.  A.  ADVANCED  SCHOOL  FOR  RADIO  TELEPHONE  OFFICERS,  GERSTNER  FIELD,  LA. 


EX-LIEUTENANT  DOYLE'S  ar- 
ticle on  "Radio  Problems  in  Avia- 
tion" in  the  October  issue  brought 
to  mind  the  possibilities  of  the  in- 
terest of  the  readers  of  the  Electri- 
cal Experimenter  to  some  information 
gleaned  by  the  writer,  not  from  books,  but 
from  actual  experience  at  one  of  the  large 
aviation  fields. 

As  Lieut.  Doyle  stated,  directional  effect 
of  both  transmitted  and  received  signals  is 
the  all  important  factor  in  airplane  radio. 


by  a  plane  equipt  with  a  receiving  set  trav- 
eling alongside  of  transmitting  plane, 
showing  poor  transmitting-range. 

Fig.  2  is  the  same  in  type  as  1,  using 
however  one  wire.  This  reduced  the  capa- 
city, but  showed  very  little  change  in  radia- 
tion ;  the  directional  effects  were  the  same 
as  1,  with  the  same  limitations. 

Figs.  3  and  4  both  gave  directional  effect 
to  the  rear,  but  wavelength  was  so  low  as 
well  as  capacity  that  received  signals  would 
come  in  very  weak.      In  Fig.  3  the  one 


tenna  which  was  finally  accepted  as  the 
best  for  training  purposes,  until  a  better 
one  might  be  devised,  tested-out  and 
adopted.  The  directional  effect  was  about 
perfect  for  inter-plane  communication  or 
"voice-controlled  squadron  formation  fly- 
ing." The  long  trailing  wires  were  200 
feet  of  single  strand  No.  20  bare  copper 
wire  and  were  easily  broken  if  caught  in 
another  plane,  causing  little  trouble  there- 

"by- 

This  type  of  antenna  was  used  exclusive- 


Fig.  I 


Direct/ooat  effect 


Fig.  2 


Direct  zona/  effect 


Fig  3 


Direction*?// 


Fig.  4 


Direct/onat 


Fig£ 


Directional  effect 


Fig 6 


D/rectionat 
effect 


The  Above  Diagrams  Showing  Various  Form 
Author  Points  Out.    These  Should 

It  might  be  of  interest  to  show  by  dia- 
grams a  few  of  the  types  of  antenna  tried 
out  with  their  limitations.  Figures  1  thru 
5  are  fixt  type  antennae,  while  6  and  7  are 
trailing-type.  The  latter  was  finally  adopted 
as  the  most  practical  for  radio  telephony 
on  the  airplane. 

In  all  these  types,  the  metal  parts  of  the 
plane  were  bonded,  and  with  the  engine 
formed  the  counterpoise  or  ground. 

Referring  to  Fig.  1  the  three  wires  ex- 
tended from  the  "cabane"  struts  on  top  of 
the  upper  wing.  This  type  showed  maxi- 
mum radiation  but  since  directional  effect 
is  desired  to  the  rear  it  was  undesirable. 
There  were  also  very  weak  received  signals 


s  of  Wireless  Antennae  for  Use  on  Airplanes  Hav 
Prove  Very  Interesting  to  All  of  Us,  Especially  in 

side  of  the  triangle  extended  from  "cabane" 
struts  on  upper  wing  to  insulator  attached 
to  vertical  stabilizer.  The  same  with  Fig.  4. 

Fig.  5  used  five  wires  extending  back- 
ward as  in  Figs.  3  and  4  and  gave  the  best 
radiation  of  any  of  the  fixt  type  antennae 
but  with  the  least  positive  directional  ef- 
fect. 

We  next  took  up  the  trailing-type  an- 
tenna. Fig.  6  design  comprised  one  wire 
as  antenna  and  the  other  trailer  as  coun- 
terpoise, both  wires  extending  about  200 
feet  to  the  rear.  The  directional  effect  was 
good  but  the  wavelength  and  radiation  was 
poor. 

Fig.  7  illustrates  the  Trailing-Type  an- 


e  Been  Tried  Out  in  Actual  Practice  as  the 
the  Directional  Results  Obtained. 

ly  for  both  transmitting  and  receiving  but 
had  this  disadvantage.  In  a  formation  of 
say  seven  planes  there  would  be  .one  com- 
mander, with  transmitting  set,  and  the 
other  six  would  be  equipt  with  receivers 
only.  All  of  them  using  the  long  trailers 
in  changing  positions  they  were  continual- 
ly breaking  off  parts  of  the  antenna,  caus- 
ing the  pilot  more  trouble  in  tuning-in  the 
commander's  signals. 

The  "DOUBLE-W"  antenna  was  then 
evolved  which    is    Fig.    2    in  Lieutenant 
Doyle's  article   with   this   difference;  the 
trailing  wires  are  but  35  feet  long,  and. 
( Continued  on  page  1088) 


Feb 


ruary, 


1920 


ELECTRICAL  EXPERIMENTER 


1031 


aMsng  s\  Wave  Meter  Dnrectt  IReadlimi 


■Fig.  Z 


This  Shows  How  the  Wave  Length  Scales  Are 
Made  and    How  They    Are    Applied   to  the 
Variable  Condenser  of  the  Wave  Meter  so  as 
to  Make  it  "Direct  Reading." 

LAY    out    a    semi-circle    of  which  the 
^radius  is  the  same  as  the  semicircular 
scale  on  wave  meter  condenser.  Next, 
consult   the    graph   that   accompanies  the 
wave  meter. 

Suppose  that  curve  for  wave  length  is 
as  in  Fig.  1.  If  we  take  180  meters  as  a 
starting  point,  we  see  that  the  correspond- 
ing value  on  the  "degrees  on  condenser" 
scale  is  12.5°  (12l/>°).  Then  by  means  of 
a  protractor  locate  the  point  on  the  laid-out 
semicircle  at  12.5°.  Opposite  this  point, 
mark  "180  meters".  In  the  same  manner  190 
meters  will  be  found  to  have  a  corre- 
sponding value  of  14.5°.  By  use  of  the  pro- 
tractor mark  off  point  on  the  semicircle  at 
14.5° ;  this  point  is  marked  190  meters, 
Continue  this  method  of  calibration  until 
all  the  wave  lengths  have  their  relative 
positions  marked  off  on  the  scale.  The  fin-  . 
ished  scale  should  resemble  Fig.  2.  Inter- 


mediate wave  lengths  like  295m. 
and  305m.,  etc.,  can  be  found  and 
located,  thus  making  a  much  finer 
calibration. 

If  the  protractor  is  not  handy, 
the  points  indicating  the  various 
wave  lengths  can  be  located  by 
dividers. 

The  completed  scale  like  Fig. 
2  should  be  attached  to  the  wave 
meter's  condenser  in  such  a  way 
that  its  points  corresponding  to 
0°  and  180°,  coincide  exactly  with 
the  same  marks  on  the  condenser. 

The  amateur  who  uses  this 
form  of  a  wave  meter  will  find  it 
extremely  handy  and  helpful 
where  several  wave  lengths  must 
be  measured  in  a  short  time. 

Tf  the  scale  showing  the  wave 
lengths  is  made  so  that  the  de- 
grees on  the  condenser  can  be 
read  at  the  same  time  as  the  wave 
length,  the  accuracy  of  the  cali- 
bration can  readily  be  seen.  By 
comparing  the  wave  length  read 
for  a  particular  setting  with  that 
on  the  graph,  a  close  check  can 
be  made. 

Suppose  that  the  wave  meter 
has  one  inductance  for  short 
waves,  and  another  for  long.  In 
such  a  case  (if  there  is  no  bind- 
ing posts  on  the  top  of  the  varia- 
ble condenser)  lay  out  a  circle. 
Calibrate  one-half  of  it  for  short 
waves  and  the  other  half  for  long 


Z50  JOO  3SO  40Q 

Wore  /e/jff/!  m  me/ers 
Ffg.  / 

This  Graph  Shows  the  Wave  Meter  Readings 
Plotted  in  Conjunction  with  the  Successive 
Values  of  the  Variable  Condenser  Scale.  In- 
stead of  Reading  the  Wave  Length  Indirectly 
from  Such  a  Chart,  It  Is  Easier  to  Make 
Direct  Reading  W.  L.  Scales  as  Shown  at  Left. 


In  order  to  do  the  calibration  quickly 
it  would  be  well  to  tabulate  the  wave 
lengths  and  their  corresponding  values  as 
follows : 


W.  L.  C. 

180    12.5 

190    14.5 

200    19.5 

210    16.5 

220    22.5 

230    26. 

240    30. 

260    39.5 

270    45.5 

280    51. 

290    57.5 

300    64. 

310    70.5 


320    77.5 

330    85. 

340    92. 

350    99. 

360    107. 

370    114. 

380    122. 

390    130. 

400    137. 

410    144. 

420    151. 

430    158. 

440    166. 

450    172. 


waves.  (See  Fig.  3).  Place  the  dial  on 
the  variable  condenser  as  in  Fig.  3. 

If  short  waves  lengths  are  to  be  read, 
set  the  dial  so  that  its  dividing  diameter  is 
opposite  a  stationary  pointer  (C)  at  (posi- 
tion A)  which  is  the  position  when  the 
0°  and  180°  on  the  scales  coincide.  While 
the  dial  remains  fixt  in  this  position,  short 
waves  are  read.  If  the  inductance  for  long 
waves  is  used,  rotate  the  dial  until  point 
B  (Fig.  3)  is  opposite  stationary  pointer 
(C).  Then  read  off  long  wave  lengths. 

If  binding  posts  are  on  the  top  of  the 
condenser  use  two  concentric  calibrated 
semicircles  to  accomplish  the  above. 

Contributed  by      WENDELL  KING. 


This  little  machine  was  designed  to  meet 
the  need  of  some  device  that  would  success- 
fully imitate  wireless  signals,  and  keep  on 
doing  it  without  attention. 

The  materials  required  are  a  small  motor, 
two  old  armature  punchings  about  3  inches 
in  diameter  and  two  'phones  ;  single  or  dou- 
ble pole,  75  or  1,000  ohms,  it  does  not  seem 
to  make  any  difference  in  the  way  they 
work.  The  two  punchings  are  mounted  on 
the  motor  shaft  about  54-inch  apart,  or  far 


The  Above  Illustration  Shows  a  Simple  and 
Very  Efficient  Design  for  a  Small  High  Fre- 
quency Alternating  Current  Generator.  This 
Machine  Is  an  Excellent  One  for  Supplying 
the  Necessary  High  Frequency  Current  in. 
Learning  the  Radio  Code  Signals. 


enough  not  to  allow  both  disks  to  affect 
the  same  'phone.  The  disks  should  not 
have  an  equal  number  of  slots,  for  if  they 
were,  both  would  yield  the  same  tone. 

The  'phones  should  be  so  mounted  as  to 
have  the  revolving  disks  clear  their  pole 
pieces  by  about  1/32-inch.  If  it  is  desired 
the  position  of  the  'phones  can  be  made 
adjustable,  thus  allowing  a  variation  in 
sound  intensity  without  the  use  of  a  varia- 
ble condenser. 

The  hook-up  is  shown  in  the  drawing; 
this,  of  course,  can  be  varied  to  suit  indi- 
vidual tastes.  The  object  of  the  two  tones 
is  to  give  practice  in  reading  thru  inter- 
ference and  to  imitate  arc  stations.  To 
produce  the  sound  of  an  arc  station  one 
tone  should  be  going  all  the  time,  the  other 
should  have  a  higher  frequency  and  should 
be  tuned  in  a  little  louder  with  the  condens- 
ers, this  louder  circuit  being  broken  up  by 
the  key.  A  speed  regulator  should  be  placed 
in  series  with  the  motor,  so  the  speed  can 
be  adjusted  to  where  the  best  note  is  heard 
in  the  'phones. 

A  small  machine  similar  to  the  one  here 
described  has  been  in  use  for  teaching  codes 
at  a  local  high  school  and  has  given  good 
service. 

The  necessarv  iron  armature  disks  for 


■riniSitos0 


building  the  rotor  of  this  small  high  fre- 
quency alternator  can  be  procured  in  most 
cases  from  some  local  electric  repair  shop. 
They  can  also  be  purchased  from  builders 
of  small  dynamos  or  motors  or  again,  they 
can  be  cut  out  from  some  soft  sheet  iron 
or  even  from  tin,  but  unless  the  tin  is  quite 
heavy  several  thicknesses  of  it  should  be 
used  for  each  disk. 
Contributed  by  R.  H.  OWEN. 


Motor  .High 


Weutraf 


Sm/c/!  for 
produortg  ore  , 


Herewith  Is  the  Hook-up  for  the  High  Fre- 
quency Telephone  Generator  Shown  at  the 
Left.  This  Scheme  Has  Been  Used  for  Teach- 
ing Codes  in  a  High  School  Radio  Class  and 
Should  Prove  Useful  to  Amateur  and  Pro- 
fessional Alike. 
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A  POCKET  "CODE"  PRACTICE  SET. 

This  set  is  completely  enclosed  in  a  box 
made  of  Ms-inch  cigar-box  wood,  and  meas- 
uring 2l4x4$4xl}4  inches,  inside  dimen- 
sions. Fig.  1,  A,  shows  the  arrangement 
of  the  key,  battery,  buzzer,  lamp  and 
switch  in  the  box.  The  battery  is  one  cell 
of  a  large-size  flashlight  battery.  The  lamp 
is  1.5  volts  and  is  held  in  place  by  the  con- 
necting wires  soldered  to  it.  The  key  is 
mounted  on  a  block  of  wood  about  %  inch 
thick.  The  buzzer  may  be  made  to  give  a 
high  note  by  gluing  a  piece  of  wood  be- 
tween the  armature  and  contact  spring. 
Fig.  1,  B,  shows  connections.  A  lid  may  be 
made  from  y&  inch  wood  and  fitted  to  the 
box.  A  copy  of  the  codes  is  pasted  on  the 
inside  of  the  lid.  Binding  posts  are  pro- 
vided for  connecting  an  outside  battery  in 


Buzzer 


.Key 


*  s-4 

(@        uiii  f  J 

Flosb//ght  botteryk 

^Lamp 


•  Swtch 


Here's  a  Handy  Pocket  "Code"  Learning  In- 
strument Made  from  a  Buzzer,  Lamp,  Switch, 
Key  and  Battery. 

multiple  with  a  flashlight  battery  so  as  to 
conserve  its  strength  wherever  possible. 
Contributed  by 

HORACE  R.  BROKAW. 


CONVERTING  RELAY  INTO  A 
BUZZER. 

When  using  a  buzzer  for  radio  code  prac- 
tice I  found  it  desirable  to  adjust  the  buz- 
zer to  give  a  very  high  frequency  note,  and 
when  looking  around  for  something  better 
I  found  that  by  a  simple  expedient  an  old 
relay  could  be  made  into  a  first-class  buzzer. 

All  that  is  necessary  to  construct  this 
buzzer  is  to  connect  one  of  the  electro-mag- 


Circuit  Connections  for  Converting  Relay 
Into  a  Buzzer  for  Radio  or  Other  Purposes. 

net  terminals  to  the  frame  of  the  relay. 
If  a  temporary  job  is  desired  these  connec- 
tions may  be  made  by  means  of  the  out- 
side binding  posts.  It  is  also  necessary  to 
see  that  the  uninsulated  adjusting  screw  is 
on  the  side  of  the  armature  nearest  the 
magnets.  In  other  words,  it  is  necessary 
to  insulate  the  armature  from  the  frame 
when  the  magnets  "kill  it." 

By  placing  this  buzzer  on  a  base  with  a 
key  and  three  pairs  of  binding  posts  for 
'phones  it  makes  a  fine  code  practice  set  for 
embryo  wireless  operators. 

Contributed  by        E.  V.  SHERMAN. 


MAKING  A  BUZZER  FROM  A 
WATCHCASE  RECEIVER. 

This  buzzer  is  made  from  a  small  watch- 
case  telephone  receiver,  a  piece  of  hard 
rubber  for  a  base,  and  a  piece  of  copper 


Lead  to  test  detector 
/fused 


A  Dandy  High  Pitched  Buzzer  Can  be  Made 
from  a  Watch  Case  Receiver. 

tubing  about  two  inches  long,  some  copper 
wire  of  about  the  same  length,  and  two 
8-32  machine  screws,  one  about  two  and 
one-half  inches  long.  A  hexagon  nut  is 
placed  at  the  upper  end,  which  may  be  used 
to  attach  a  wire  to,  leading  from  the  de- 
tector ;  the  other  screw  is  about  one  inch 
long  and  fitted  with  a  hard  rubber  knob. 
This  is  put  on  top  to  prevent  a  shock.  At 
the  other  end  is  a  fine  silver  wire,  which 
makes  contact  with  the  small  silver  disk 
soldered  or  riveted  onto  the  diafram.  How- 
ever, the  drawing  is  self-explanatory.  This 
buzzer  gives  forth  a  sound  like  a  real  radio 
signal.        Contributed  by  ROY  HILER. 


VICTROLA  NEEDLES  AS  SWITCH 
STOPS. 

The  illustration  herewith  shows  how  pins 
for  switches  can  be  made  from  old  Victrola 
needles.   As  the  needles  are  sharp  they  may 


Discarded  Victrola  Needles  Make  Excellent 
Switch  Stops  if  Used  as  Shown  in  the  Illus- 
tration. 

be  easily  driven  in  wood.  For  hard  rubber 
or  bakelite  a  small  hole  should  be  drilled 
and  the  needles  driven  in  the  hole. 

Contributed  by  HUBERT  CHIDDIX. 


TO  REDUCE  DIMENSIONS  OF 
PAPER  TUBES. 

A  very  successful  way  to  reduce  paper 
tubes,  is  to  make  a  circular  cut  around 
the  tube  with  a  knife  as  shown  in  the 
illustration,  and  shrink  it  upon  the  form 
tightly  on  which  it  is  to  be  mounted  and 
mark  where  the  tube  overlaps  itself,  and 
then  take  it  off  the  form  and  cut  out  the 
piece.  Then  take  a  piece  of  heavy  paper 
and  paint  it  with  glue  on  one  side,  then 
put  the  tube  back  on  the  form  and  wrap 
it  carefully  with  the  paper,  being  careful 
to  keep  the  diameter  of  the  tube  even,  and 


.■Cut  be  re 

Tube-' 

EE 

Scheme    for    Reducing    the    Dimensions  of 
Paper  Tubes.    A  Hint  of  Value  to  the  Radio 
Amateur. 

then  set  it  away  to  dry.  After  the  tube 
is  dry  it  will  be  found  to  be  as  strong  as 
ever.     Contributed  by  HOWARD  KING. 


WHY  NOT  A  RADIO  "EFFICIENCY 
METER"? 

Talking  about  "contests,"  well — I  am 
about  to  spring  one  which  I  am  sure  if  put 
to  the  test  thru  your  magazine  would  create 
a  lot  of  brain  racking  and  exciting  moments 
for  the  thousands  of  readers  of  the  "EE." 
I'll  bet  there  will  be  a  lot  of  valuable  infor- 
mation spilled  in  the  answering.  I  have 
studied  the  thing  out  myself,  and  as  yet  am 
a  bit  off  on  the  correct  solution  as  to  its 
value  in  practical  work,  the  ratio  between 
the  transfer  of  energy  in  a  radio  trans- 
mitter not  being  any  too  well  understood, 
il  am  at  a  loss  to  arrive  at  a  decisive  end. 
It  may  lead  up  to  something  good — as  two 
heads  are  better  than  one.  Here's  the  idea — 
mainly:  (the  question  whether  or  not  it 

IS  POSSIBLE  TO  CONSTRUCT  A  METER  WHICH 
WILL  GIVE  US  A  CORRECT  READING  IN  PRO- 
FICIENCY) as  here  shown  in  the  diagram — ■ 
roughly,  the  hotwire  ammeter  would  be 
coupled  by  an  insulating  shaft  to  the  watt- 


Hfott meter 

/tot  wire  ammeter  or  irerffme/er 


Why  Not  Join  the  Primary  and  Aerial  Oscil- 
lating Circuit  Meters  Together,  and  Produce 
a  Direct  Reading  "Efficiency"  Meter? 

meter — one  bucking  the  other  in  such  a  way 
that  a  true  reading  of  the  efficiency  of 
transferred  energy  from  the  input  of  the 
transformer  to  that  of  the  output  (into  the 
antenna).  If  seem  as  tho  such  a  meter,  if 
correctly  proportioned  could  be  built,  as  it 
is  seen  that  if  the  set  was  overloaded  the 
radiation  would  not  be  as  great,  therefore, 
the  meter  would  show  as  the  power  was  re- 
duced ;  with  more  radiation  given  to  the 
open  circuit,  then  a  greater  efficiency  would 
be  indicated  thru  the  meter.  I  am  sure 
that  this  will  create  a  lot  of  interest.  Let's 
hear  from  the  radio  experts. 
Contributed  by  E.  T.JONES. 


AN  IMPROVED  HY-TONE  RADIO 
BUZZER. 

A  very  satisfactory  high  frequency  buz- 
zer, which  can  be  adjusted  to  give  almost 


Improved  Hy-tone  Radio  Test  Buzzer.  A 
Very  High  Pitched  Note  Can  be  Obtained 
by   Making  the  Armature  of  Spring  Steel. 

any  tone  and  which  can  be  made  either  very 
loud  or  very  weak,  can  be  easily  con- 
structed as  delineated  by  the  accompanying 
diagram.  The  coils  are  connected  as  in  all 
standard  buzzers.  If  deemed  advisable, 
three  posts  may  be  connected  in  order  to 
make  two  ready  at  all  times  to  connect 
across  the  break.  One  of  the  wires  is  con- 
nected to  the  vibrator  and  the  other  to  the 
binding  post.  Another  wire  connects  the 
binding  post  with  the  brass  "L"  arm,  which 
supports  the  adjusting  screws.  This  post 
and  the  wire  from  the  vibrator  are  the  ones 
which  connect  to  the  break. 
Contributed  by  ROBERT  W.  HART. 
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An  Improved!  Loose  Coupler 

By  FRANK.  M.  BROOME,  B.  Sc. 


MOST  amateurs  usually  have  trouble 
with  the  sliding  secondary  of  their 
loose  couplers,  especially  if  they  are 
home-made.  When  the  coupler  is  mounted 
in  a  cabinet,  this  trouble  is  multiplied  by  the 
necessity  of  gears,  pulleys,  levers  or  other 
means  of  moving  the  secondary.  The  coup- 
ler described  below  has  no  moving  second- 


An  Interesting  Type  of  Loose-Coupler  in 
Which  the  Secondary  Winding  is  Wound 
Over  the  Primary  Winding  and  by  the  Clev- 
er Design  of  the  Switches,  the  Coupling  Can 
be  Changed  Without  Moving  Either  of  the 
Windings. 

ary  and  will  not  only  give  the  range  of 
coupling  that  the  common  type  of  coupler 
will  give  but  also  variometer  coupling,  in 
that  it  is  possible  to  reverse  the  windings 
with  respect  to  each  other. 


SINCE  the  received  current  generally 
figures  out  something  like  three- 
trillionths  of  the  radiated  energy, 
there  certainly  must  be  room  for  improve- 
ment in  connection  with  the  receiving  cir- 
cuits and  apparatus.  It  is  the  object  of 
this  article  to  point  out  as  many  features 
as  will  bring  about  in  part  or  in  full  these 
requirements;  if  not  now,  probably  in  the 
near  future. 

The  conservation  of  the  received  power 
is  in  fact  more  important  than  the  radi- 
ated energy,  as  it  is  infinitesimally  small 
and  very  easily  wasted.  Absolute  connec- 
tions, well  soldered,  and  very  low  resist- 
ance wiring  (high  frequency  resistance), 
induction  in  neighboring  conductors,  ana 
an  article  dealing  with  the  most  efficient 
type  of  receiving  aerial  to  be  used  are 
exceptionally  scarce  and  I  do  think  that 
it  will  be  well  read  and  put  to  practical 
use,  especially  among  the  Amateurs  who 
are  looking  for  economy  and  at  the  same 
time  efficiency — with  a  capital  E. 

Everyone  is  aware  of  the  fact  that  a 
good  sending  antenna  is  often  a  poor 
receiving  antenna.  Every  antenna  radiates 
energy  to  a  greater  or  less  degree.  The 
energy  in  this  case  (receiving)  is  put  into 
it  by  an  electric  wave  (sent  out  from  some 
other  distant  set)  striking  it;  this  energy 
is  to  be  dissipated  in  some  way,  for  ex- 
ample in  a  coupled  circuit  to  create  a  tele- 
phonic sound,  as  we  try  to  do  purely  in 
receiving.  It  will  be  noted  that  I  state 
that  the  energy  is  to  be  used  purely  in 


Only  one  tube  is  needed,  that  being  about 
3%  inches  in  diameter  and  ten  inches  long. 
Starting  %  inch  from  one  end  of  the  tube, 
wind  No.  26  B.  &  S.,  S.  C.  C.  magnet  wire 
for  a  length  of  z/2  inch,  take  off  a  tap,  leave 
a  space  of  1/16  inch  and  wind  another  ]/2 
inch  of  wire,  take  off  a  second  tap,  leave  l/$ 
inch  and  wind  a  third  14  inch  of  wire,  take 
off  a  third  tap.  Leave  a  space  of  J4  inch 
here  and  wind  the  rest  of  the  tube  with  y2- 
inch  widths  of  wire  with  mch  between 
each,  taking  off  taps  at  each  space. 

Now  shellac  the  tube  and  wrap  on  five 
thicknesses  of  good  stout  paper  and  shellac 
again.  The  primary  is  then  wound  on  the 
tube  in  the  same  manner  as  the  secondary 
but  using  No.  22  B.  &  S.,  S.  C.  C.  magnet 
wire.  The  secondary  taps  are  taken  thru 
the  inside  of  the  tube  and  the  primary  taps 
are  taken  off  the  outside. 

The  secret  of  the  loose  coupling  of  this 
coupler  is  in  the  switches.  Two  14-point 
switches  are  required  with  two  switch  arms 
on  each,  insulated  from  each  other.  The 
ends  and  taps  of  both  primary  and  second- 
ary are  brought  out  to  the  points  of  the 
two  switches  respectively,  in  the  same  or- 
der, the  right  end  of  both  primary  and  sec- 
ondary windings  being  on  point  No.  1. 
These  points  must  be  large  enough  for 
both  switch  arms  to»make  contact  on  them 
or  else  two  small  points  used  for  each 
point.  This  type  of  switch  is  used  on  some 
variometer  couplers  and  its  design  is  left 
to  the  maker,  altho  the  principle  of  it  is 
shown  in  the  accompanying  sketch. 

The  inside  switch  arm  is  connected  to 
the  aerial  and  the  outside  one  to  the  ground 
— primary  winding.  The  two  secondary 
switches  are  connected  to  the  secondary 
apparatus  in  the  same  manner  as  the  sec- 
ondary terminals  of  any  loose  coupler. 

To  tune  with  this  coupler,  have  the  pri- 
mary ground  switch  on  the  first  point  and 
adjust  the  aerial  switch  until  enough  in- 


E.  T.  JOHES 

some  particular  way.  But  a  vibrating  an- 
tenna tends  to  do  both  these  things  at  once. 
Since  the  degree  to  which  an  antenna  radi- 
ates can  be  controlled,  and  since  we  desire 
an  antenna  for  reception  which  transfers 
as  much  as  possible  of  the  received  energy 
over  into  the  detector  circuit,  we  must  pos- 
sess a  type  which  radiates  very  little.  Such 
an  antenna  of  low  vertical  height  and  long 
horizontal  length  as  described  is  recom- 
mended. Another  advantage  of  long  low 
antenna;  for  reception  is  that  they  inter- 
cept more  wave  front  of  the  incoming  wave, 
thereby  being  able  to  draw  more  energy 
and  that  practically  most  of  the  long  dis- 
tance reception  is  done  on  those  waves 
which  are  near  the  earth's  surface. 

This  antenna  described  below  was  but 
20  feet  high  on  one  end  and  6  feet  on 
the  other,  being  120  feet  long,  and  as 
will  be  noticed  I  received  the  same  strength 
of  signals  on  this  antenna  as  was  had 
with  a  former  antenna,  70  feet  high  at 
one  end  and  25  feet  at  the  farthest  end, 
two  phosphor  bronze  wires  200  feet  long. 

The  antenna  is  composed  of  six  strands 
of  No.  24  D.C.C.  magnet  wire  (with  the 
insulation  on),  each  strand  being  120  feet 
long.  They  were  first  measured  and  then 
twisted  together;  further  means  of  hold- 
ing them  together  was  furnished  by  wrap- 
ping a  small  piece  of  the  same  wire  around 
the  six  lengths  about  every  5  feet,  for 
the  full  length.  The  wire  did  not  have 
any  other  metallic  connection  than  that  fur- 
nished at  both  ends ;  this  was  accomplished 


ductance  is  in  the  primary  circuit.  Have 
the  outside  switch  of  the  secondary  on 
point  No.  1  and  adjust  the  inside  switch 
until  signals  are  clear  and  then  move  the 
two  secondary  switches  together,  keeping 
the  same  amount  of  wire  in  the  secondary 
circuit.  The  two  primary  switches  may  also 
be  moved  together  to  change  the  coupling. 
By  having  the  outside  switch  to  the  right 
of  the  inside  switch  on  the  primary  and  the 
outside  switch  to  the  left  of  the  inside 
switch  on  the  secondary,  or  vice  versa, 
variometer  effect  is  obtained. 


/•  switch /wob  ifd  ?•  sm/YcA  arms.  S'fiher 
wojber.  4  ■  Brass  washer.  S--  f/ber  tube 
s/ie  in  Tie  *>ut.  6-  brass /abe  fx" in  7/,iout. 

7--  Brass  bushing  \"sg..  6  =  switch  points.  3= Bros, 
rod  *//<,  diam. 

EE 


Details  of  the  Double-Pole  Switch   Used  on 
the  Loose-Coupler  Here  Described  and  Which 
Varies  the  Coupling  by  Connecting  in  Differ- 
ent Sections  of  the  Windings. 

As  no  tens  and  unit  switches  are  used  on 
this  coupler,  fine  adjustment  will  have  to 
be  obtained  by  means  of  variable  condensers 
across  primary  and  secondary  windings. 

Details  are  given  in  the  diagram,  the 
primary  switch  having  long  switch  points 
on  the  primary  and  two  small  points  on  the 
secondary. 

The  coupler  may  be  either  mounted  in 
the  receiving  cabinet,  in  a  separate  cabinet 
or  merely  with  ends  and  a  front  panel  for 
the  switches. 


Antenna 


by  first  cleaning  the  insulation  from  each 
wire  and  then  soldering  the  six  together. 

Since  Radio  Engineers  have  endorsed  the 
winding  of  receiving  transformers  with 
Litzendraht  or  stranded  cable  to  overcome 
the  high  frequency  resistance  and  thereby 
get  more  energy  to  transfer  to  the  detector 
circuit,  why  not  begin  with  the  antenna 
to  overcome  this  fault,  as  I  have  done  by 
making  a  Litzendraht  antenna?  This  is 
given  the  most  credit  for  the  exceptional 
results  obtained  under  tests. 

For  comparison  sake,  I  had  an  antenna 
composed  of  the  following:  two  phosphor 
bronze  wires  200  feet  long  (fan  shaped) 
stretched  from  a  70-foot  pole  declining  to 
a  fence  200  feet  away  which  was  about 
25  feet  high,  (the  break  insulator  at  that 
end  was  so  arranged  as  to  allow  the  end 
of  the  aerial  wire  to  be  that  distance  from 
the  ground,  the  remainder  of  the  stretch 
being  taken  up  with  rope,  down  to  a 
height  of  6  feet).  With  this  antenna  I 
received  a  signal  of  40  (audibility)  from 
Swan  Island  which  is  exactly  900  miles 
from  New  Orleans.  Owing  to  the  fact  that 
a  severe  storm  blew  my  poles  down,  I  was 
out  of  commission  for  about  two  weeks, 
at  the  end  of  which  time  I  struck  on  the 
idea  of  using  some  No.  24  D.C.C.  wire 
(which  was  all  I  had),  in  fact  this  was 
the  main  reason  for  using  same,  and  natur- 
ally it  required  quite  a  few  strands  to  give 
the  desired  tensile  strength  for  that  length 
(120  feet).  Upon  completion,  this  one  wire 
(Continued  on  page  1089) 
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Why  Not  Rig  Up  an  Automatic  Fan  to  the 
Player  Piano,   So  That  in   Warm  Weather 
You  Get  Refreshed  As  Well  As  Inspired  and 
Entertained. 


AMONG  the  many  readers  of  Electri- 
ze   cal  Experimenter  magazine  there 
/\  are  no  doubt  thousands  mechanic - 
-■-ally  inclined  who  would  appreciate 
suggestions  of  practical  inventions 
so  that  they  could  work  out  the  mechanical 
details,  obtain  a  patent  and  either  sell  or 
market  their  finished  device  for  whatever 
remuneration  they  could  obtain.    In  order 
to  assist  those  desiring  information  along 
the  above  line  the  writer  will  endeavor 
to  give  one  or  more  new  and  original  ideas 
each  month  in  this  department. 

The  first  idea  that  comes  to  mind  was 
suggested  the  other  day  by  observing  a 
friend  pumping  a  player  piano  in  a  very 
hot  room.  The  perspiration  caused  by  this 
exertion  was  very  much  in  evidence.  The 
operator  could  not  keep  cool  and  enjoy 
the  music  while  playing  the  instrument. 
To  overcome  this  annoyance  my  mind  pic- 
tured a  small  fan  directly  over  the  spool 
box,  where  the  music  roll  is  secured.  A 
fan  so  constructed  that  it  would  run  when 
the  player  was  operated  and  remain  idle 
when  no  music  was  played.  (See  Fig.  1.) 

A  fan  made  to  run  from  the  vacuum 
that  produces  the  player  piano  music.  A 
small  device  of  this  nature  if  compactly 
made  and  reasonably  priced  would  sell  to 
practically  all  player  piano  owners.  The 
manufacturers  would  probably  install  one 
on  each  instrument  leaving  the  factory,  for 
the  added  service  it  would  render  their 
customers.  There  are  hundreds  of  thou- 
sands of  player  pianos  already  in  use  and 
American  manufacturers  are  turning  out 
over  two  hundred  thousand  yearly.  The 
market  for  a  successful  invention  of  this 
kind  is  very  large  and  the  inventor  who 
first  brings  forth  one  that  is  satisfactory 
should  reap  considerable  money  from  it. 

While  reading  the  morning  paper  I  ran 
across  a  little  bit  of  news  relating  to  the 
theft  of  milk  in  the  bottles  that  is  placed 
upon  the  house  steps  each  morning  by 
the  hasty  milkman.  The  item  told  of 
eight  or  ten  places  where  milk  had  been 
stolen  the  morning  before.  The  loss  of 
milk  at  fifteen  cents  a  quart  soon  amounts 
to  a  large  figure.  Finishing  the  news  note 
I  pictured  a  device  that  would  prevent  this 
loss   and    at   the    same   time   assure  the 


10BSOM 


housewife  the  milk  would  remain  free  from 
contamination  until  ready  for  use.  The 
device  would  be  so  constructed  from 
metal  that  it  would  hold  one  or  more 
bottles  securely.  I  have  in  mind  a  metal 
strip  about  one  foot  in  length  with  "L" 
shaped  under  trackage  to  accommodate  the 
neck  of  the  bottle.  It  would  be  fastened 
to  the  door  sufficiently  high  so  the  small 
children  could  not  tamper  with  it.  Two 
small  holes  would  be  bored  thru  the  door 
thru  which  the  automatic  catch  would  lock 
the  device  after  the  milkman  had  placed 
the  milk  therein.  Having  the  locking  part 
inside  the  door  would  prevent  the  theft 
from  the  outside.     An  invention  of  this 
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says  of  the 
ELECTRICAL  EXPERIMENTER" 


"A  v  e  r  y  remarkable  publication 
that  never  fails  to  interest  me.  Yes, 
I  do  read  it  every  month." 


"The  Electrical  Experimenter  is 
a  most  enterprising  publication.  It 
covers  a  wider  field  than  any  other 
magazine  that  I  know  of.  I  never 
fail  to  read  it  from  cover  to  cover 
every  month,  and  find  the  radio  ar- 
ticles therein  of  particular  interest." 

Dr.  Lee  de  Forest, 
Radio  Engineer  and  Inventor. 


"You  certainly  know  what  maga- 
zine to  buy  when  you  go  to  the  news- 
stand. The  Electrical  Experimenter 
always  has  something  new  to  tell 
us.  Every  page  contains  something 
of  interest,  told  in  a  clear  and  con- 
cise manner." 

Col.  L.  R.  Krumm, 
Chief  Radio  Inspector, 
New  York  District. 


"You  have  a  most  wonderfully  in- 
structive publication.  Its  text  pages 
are  a  constant  source  of  wonder  to 
our  people !  Your  advertising  pages, 
too,  present  a  wealth  of  information. 
We  have  nothing  approaching  your 
publication  over  here." 

Henry  C.  Braun,  C.  E., 
The  Inventor's  Engineering  Co., 
London,  England. 


TUBE  OF  HAIR  TONIC 

t:i>>  6-0 "«",»»{» J !W"C0MB  W,TH  HOLLOW  TEETH 
1  HAIR  TONIC^"'  11  "  ' 


Why  Monkey  Around  With  Ding  Dangled  Hair  Tonic 
Bottles  and  Fancy  Squirt  Guns  for  Applying  the 
Tonic — Why  Not  Devise  a  Hollow  Nozzle  Brush 
Like  That  Shown  and  Give  One  to  Each  Purchaser 
of  the  Hair  Tonic? 


"More    thoro    in    its    educational  | 

[     qualities    than    any    other    technical  1 

i    magazine  publisht.    It  actually  pre-  | 

j     sents  not  only  the  marvels  of  mod-  | 

|     ern  invention,  but  also  the  fascinat-  | 

1  ing  romance  of  it,  which  furnishes  f 
I     its  powerful  public  appeal." 

Randolph  Lewis,  1 

Publicity  Manager,  Pathe  Films.  | 

kind  would  meet  with  a  hearty  welcome 
at  each  home  and  sell  by  the  thousands  if 
made  to  sell  at  a  popular  price. 
Possibly  the  large  milk  companies 
would  be  glad  to  buy  them  and 
give  them  away  as  souvenirs  to 
their  customers.  This  article 
would  not  only  be  a  money  saver 
but  a  popular  advertising  novelty 
as  well.    (See  Fig.  2.) 

In  the  same  paper  I  noticed  the 
advertisement  of  a  widely  adver- 
tised hair  tonic.  The  manufac- 
turers instructed  their  customers 
to  roll  up  a  small  piece  of  cotton, 
saturated    in    their    remedy  and 


Ever  Have  Milk  Bottles  Stolen  Before  You 
Get  to  Them?  Why  Not  Apply  a  Simple 
Grooved  Lock  Bar  Like  That  Shown?  It 
Locks  When  the  Bottles  Are  Put  in  Place. 

draw  this  thru  the  parts  in  their  hair, 
which  would  properly  apply  the  liquid  to 
the  scalp.  This  method  of  application 
seemed  very  antiquated  to  me  so  I  tried  to 
picture  or  imagine  a  device  in  the  form  of  a 
comb  with  little  holes  in  the  teeth  leading 
back  into  the  base  where  a  long  vial  or 
tube-like  arrangement  would  be  connected 
with  them  and  when  filled  with  hair  tonic 
would  evenly  and  effectively  apply  the  liquid 
to  the  hair  and  head.  An  invention  of  this 
description  should  find  an  immediate  ac- 
ceptance from  some  large  hair  tonic  con- 
cern because  it  would  assist  the  sale  of 
their  product.    (See  Fig.  3.) 

During  the  cold  season  most  everyone 
is  troubled  with  their  extremities  suffering 
from  lack  of  circulation.  Their  hands  and 
feet  are  difficult  to  keep  warm  because 
they  are  the  furthest  from  the  source  of 
heat  and  exposed  to  the  rigor  of  winter. 
The  hands  particularly  suffer  on  account  of 
their  inaction.  Agents  and  salesmen  who 
canvass  from  house  to  house  taking 
their  sample  case  with  them  must  find  it 
very  hard  to  keep  their  hands  warm  be- 
cause they  must  carry  their  wares  by  the 
handle  of  the  case.  This  condition  suggests 
a  small  device  in  the  form  of  an  electric 
battery,  a  resistance  coil  imbedded  in  the 
handle  of  the  hand  bag,  a  wire  connection 
between  them  and  a  little  switch  secured 
near  the  lock  of  the  case. 

Just  before  the  agent  leaves  one  house 
to  visit  another  he  turns  on  the  electric 
switch  which  connects  the  battery  with 
the  wire  coil  in  the  handle  and  this  keeps 
the  handle  warm,  which  transmits  the  heat 
to  his  hand.  (See  Fig.  4.)  A  device  of 
this  construction  should  meet  with  welcome 
from  thousands  of  travelers  and  people 
selling  goods  from  house  to  house. 

(Copyright,  1920,  by  Jay  G.  Hobson.) 

This  is  the  first  of  a  scries  of  articles 
by  Mr.  Hobson.  The  second  will  be  pub- 
lisht in  the  March  issue. — Editor. 

ELECTRICALLY  HEATED  HANDLE 


Agents  and  Others  Who  Have  to  Carry  Suit 
or   Display  Cases  in   Cold   Weather  Should 
Find    This    Suggestion    for    An  Electrically 
Heated  Handle  of  Distinct  Interest. 
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Range  Finder. 

(No.  1,317,670,  issued  to  Ralph  H. 
Upson. ) 

It  is  a  known  fact  that  a  balloon 
will  constantly  shift  and  tilt  from 
the  horizontal,  and  hence  corrections 
for  range  finding  at  'some  distant 
point  must  be  made. 


This  will  have  to  be  taken  simul- 
taneously with  the  data  as  received 
by  the  observaLion  balloon,  inas- 
much as  the  findings  from  the  bal- 
loon falls  under  iwo  heads,  namely, 
the  distance  from  the  balloon  to  the 
distant  point,  and  the  angle  which 
a  line  connecting  the  balloon  with 
the  distant  point  makes  with  some 
fixt  base  line.  With  this  instru- 
ment both  the  angle  of  the  balloon 
with  any  given  base  line  and  the 
distance  to  the  balloon  from  a 
ground  starting  point  are  obtained 
at  one  and  the  same  reading. 


Airship  Steering  Idea. 

(No.    1,317,910,    issued   to  Quirino 
V.  Distefano.) 
This  device  relates  to  a  method 
for    simple    and    efficient   means  of 
steering    airships    and    method  for 


supporting  rudders,  etc.  The  draw- 
ings designate  the  body  of  the  ma- 
chine having  a  tapering  end  with 
the  stabilizer  mounted  thereon. 
Propellers  mounted  in  every  con- 
ceivable manner  are  so  arranged 
that  their  control  is  all  maintained 
at  one  point.  A  system  of  cams, 
pinions  and  racks  serve  the  purpose 
of  swinging  the  rudder  and  steering 
or  elevating  the  machine. 


Balancing  Rotors. 

(No.  1,319,928,  issued  to  Absolom 
M.  Kennedy.) 
The  method  consists  in  spinning 
the  object  on  an  axle  which  is 
flexible  enough  for  the  object  to  de- 
scribe a  revolution  on  an  axis  of  its 
own  selection,  thereby  bringing  the 
surface  of  the  spinning  body  in  con- 
tact with  an  electrolyte  which  co- 
incides with  the  surface  of  revolu- 


tion. The  electrolyte  is  carried  by  a 
wick  and  contact  is  made  thru  a  suit- 
able electric  circuit  and  when  its 
most  outstanding  surface  comes 
around  it  engages  with  the  wick. 
In  this  way  the  mass  of  the  rotor  is 
allowed  to  alter  electrolytically  inas- 
much as  its  bearings  are  suitably 
flexible.  Also  the  parts  which  re- 
quire alteration  are  announced  by 
the  flashing  of  a  lamp  or  other  simi- 
lar indicator. 

Wireless  Telephone. 

(No.  1,313,041,  issued  to  E.  F.  W. 
Alexanderson.) 
Amateurs  and  professional  opera- 
tors have  always  found  that  it  is  a 
tiresome  operation  and  a  seemingly 
unnecessary  one  to  throw  the  switch 
over  so  that  the  station  will  be  pre- 
pared to  receive  messages  and  then 
repeat  the  operation  for  sending. 
Mr.  Alexanderson  has  here  incor- 
porated an  idea  in  this  recent  patent 
whereby  it  is  entirely  unnecessary 
to  use  a  switch  to  disconnect  either 
transmitting  or  receiving  apparatus. 
There  are  two  aerials,  placed  far 
enough  apart  so  that  the  signals  of 
one  will  not  affect  those  of  the 
other,  both  tuned  to  a  different  fre- 
quency. When  one  aerial  is  sending 
to   a   station   miles  away   tuned  to 


the  same  frequency,  a  second  aerial 
is  receiving  from  the  distant  sta- 
tion, which  aerial  is  tuned  to  an- 
other frequency.  Not  alone  is  this 
a  decided  feature,  but  means  are 
afforded  whereby  any  house  tele- 
phone can  be  used,  thru  the  agency 
of  a  central  exchange,  for  transmit- 
ting radio  telephone  signals,  the  re- 
sults of  which  are  identical  to  car- 
rying on  an  ordinary  telephone  con- 
versation without  the  necessity  of 
change-over  switches. 


Wireless  System.  . 

(No.  1,320,140,  issued  to  Earle  C. 
Hanson.) 
This  invention  relates  to  the  wire- 
less transmission  of  signals  and  the 
object  is  to  provide  a  means  where- 
by signals  can  be  transmitted,  util- 
izing exclusively  "audio"  frequen- 
cies. It  employs  transformers  hav- 
ing iron  cores.  The  system  is 
claimed  to  absolutely  eliminate  all 
radio  frequencies  both  in  sending 
and  receiving,     A  generator  is  used 


for  transmission.  This  current  gen- 
erated passes  thru  the  primary  of 
an  iron  core  transformer. 

The  secondary  is  connected  to 
the  aerial  and  ground,  causing  elec- 
trostatic changes  of  audio  frequen- 
cies to  be  radiated.  A  vacuum  bulb 
repeater  is  provided  for  receiving 
messages  thru  a  similar  transformer 
to  that  used  in  sending.  One  ter- 
minal of  the  secondary  of  the  iron 
core  transmitter  connects  to  the 
grid  of  the  vacuum  tube,  while  the 
other  terminal  connects  to  a  movable 
arm    of    an    adjustable  transformer 


also  having  an  iron  core.  A  slider 
connected  to  the  secondary  of  this 
adjustable  transformer  goes  to  the 
phone  circuit. 


Electric  Control  Device. 

(No.  1,318,196,  issued  to  Theodore 
W.  Case.) 
This  is  a  very  novel  device,  and 
the  plan  of  the  inventor  is  to  adopt 
the  same  to  control  or  balance  air- 
planes, boats,  ships,  moving  ve- 
hicles, and  in  fact  all  those  which 
need    some    stabilizing    action.  It 


Telephone  and  Radio  Receiver. 

(No.  1,138,535,  issued  to  Sidney  G. 
Brown.) 

This  is  a  decidedly  new  form  of 
a  receiver  using  a  vibrating  reed 
member.  It  is  claimed  that  maxi- 
mum elasticity  is  obtained  and  that 
the  speech  is  very  clear,  inasmuch 
as  the  magnetic  field  can  be  greatly 
increased.    The  reed  is  mounted  in 


such  a  position  that  the  magnetic 
effect  of  the  permanent  or  electro- 
magnet will  affect  the  reed  longitu- 
dinally, in  this  way  exerting  only  a 
direct  pull  upon  it  from  its  point  or 
base  or  support.  The  end  of  the 
reed  is  flattened  and  is  in  position 
so  that  any  received  current  has  a 
transverse  action  and  affects  the 
reed  across  the  main  field.  Hence, 
the  elasticity  of  the  reed  is  inde- 
pendent of  the  magnetic  field. 

Arc  Cutting  Electrode. 

(No.  1,321,309,  issued  to  Claude  J. 
Holslag.) 
It  has  been  a  known  fact  that 
with  an  electrode  containing  some 
substance  having  an  affinity  for  oxy- 
gen, such  as  magnesium,  boron,  etc., 
whereby  the  oxygen  of  the  air  or 
from  the'metal  being  welded  is  rap- 
idly taken  up,  a  strong  weld  is  ob- 
tained. Hence,  the  inventor,  work- 
ing the  other  way  around,  has  de- 
signed an  electrode  covered  with  a 
coating  of  some  compound  which 
will-  liberate  oxygen  under  heat, 
such  as"  asbestos  impregnated  with 
bichromate  of  potassium,  potassium 


chlorate,  etc.  In  this  way  oxygen  is 
liberated  and  the  arc  forms  an  ideal 
cutting  instrument. 

Spirit  Message  Recorder. 

(No.  1,322,727,  issued  to  George  F. 
Pearson.) 
To  the  many  devices  which 
claim  to  receive  and  record  spirit 
messages  there  is  now  added  an- 
other by  this  recent  patent.  This 
idea  consists  of  a  dial  arranged  so 
that  the  letters  and  numbers  are 
almost  exactly  the  same,  as  in  the 
modern  Ouija  Board.  The  letters 
are  arranged  on  a  circular  disk  in 
the  center  of  which  is  a  hand  simi- 
lar to  the  hand  of  a  clock.  At  the 
lower  end  is  a  sliding  base.  This 
base  connects  directly  thru  a  slot 
in  the  center  with  a  rack  and  pinion, 
the  actuating  mechanism  which 
turns  the  hand.  It  is  only  neces- 
sary for  the  operator  to  place  his 
fingers  on  the  sensitive  key  and  the 


consists  of  a  vacuum  vessel  having 
arranged  within  it  four  filaments  in 
a  circle.  Hanging  from  the  top 
is  an  unheated  electrode,  arranged  so 
that  it  is  free  to  move  or  swing 
due  to  the  action  of  gravity,  as  the 
vacuum  vessel  is  tilted  or  moved 
from  its  pre-determined  position. 

This  movement  of  the  unheated 
electrode  causes  it  to  assume  a  posi- 
tion nearer  one  or  more  of  the  heat- 
ed electrodes  and  a  greater  amount 
of  current  will  flow  from  it  to  the 
nearest  heated  electrode.  In  this 
way  thru  the  selection  of  suitable 
relays  various  devices  may  be  actu- 
ated so  as  to  enable  the  vessel  to 
remain  on  an  even  keel. 


spirit  (?)  will  cause  the  pointer  to 
move  to  a  figure  or  number  in  order 
to  convey  the  message. 


Electric  Typewriter. 

(No.  1,317,406,  issued  to  W.  Von 
Siemens.) 
The  invention  is  for  improving 
the  production  of  printed  matter  of 
good  quality  at  very  high  speed 
with  a  typewriter.  The  type  of  the 
typewriter  has  been  improved  and 
type  images  are  thrown  by  means  of 
stationary  templets  onto  a  surface 
sensitive  to  light.  The  time  which 
the  image  lasts  is  so  minute  that 
the  tape  need  not  be  stopt  at  all. 
No  jerks  are  produced  by  stopping 
the  heavy  paper  carriage  because  of 
the  tape  moving  continuously.  In 
order  that  every  image  of  a  type 
may  be  produced  at  the  correct  mo- 
ment, exposures  may  be  controlled 
by  a  register  band. 


In  the  figure  will  be  seen  the  gen- 
eral arrangement  of  spark  gaps, 
lenses,  and  screen  provided  with 
the  type  material  to  be  printed. 
The  sensitive  paper  winds  around  a 
carriage.  A  register  band  operates 
spark  gaps  (by  opening  and  closing 
a  circuit  thru  contacts  made  by  per- 
forations in  the  tape,  allowing 
brushes  to  close  the  circuit),  from 
which  is  thrown  by  the  lenses  and 
prisms  onto  the  moving  light  sensi- 
tive surface,  an  image  of  the  type. 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the 
apparatus.  To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos 
preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  "Honorable  Mention."  Address  the  Editor,  "With 
the  Amateurs"  Dept.  


We  have  not  received  any  "Laboratory  Photographs."  So  "go  to  it"  and  send  us  your  photo,  together  with  that 
of  your  laboratory.  If  they  are  particularly  good  we  may  list  some  new  and  bigger  prizes.  So  get  busy,  Boys!!! 
It's  up  to  you.    Here's  a  way  to  earn  some  greatly  wanted  laboratory  apparatus  at  no  cost  whatever.     Don't  be, 

afraid  to  send  in  too  many  photos. 

66Asimsi^©^air  Electrical  ILalborat®^^5  Coimt©st 


THIS  MONTH'S  $5.00  PRIZE  WINNER — 
JOSEPH  S.  SMIGOSKI 

MY  "Electrical  and  Chemical  Laboratory"  consists  of  over  200 
chemicals  and  almost  as  many  solutions.  (I  could  not  get 
them  all  in  the  photo.)  The  electrical  department  has  two  com- 
plete switch-boards  and  one  under  construction.  I  also  have  a 
two-inch  spark  coil,  as  well  as  a  wireless  receiving  and  transmitting 
set. 

There  are  several  condensers,  two  D.  C.  generators  and  one 
A.  C,  also  the  110-Volt  A.  C.  house  supply  connected  to  the 
switch-boards.  Two  buzzers  and  three  bells  are  connected  to  va- 
rious parts  of  the  house. 

There  are  also  two  transformers,  many  different  coils,  an  adjust- 
able lamp  bank,  plenty  of  switches,  and  a  lot  more  not  shown  in 
the  photograph.  Telephone  and  telegraph  connections  have_  been 
establisht  between  my  friends'  laboratories. — Joseph  S.  Smigoski, 
Gen.  Del.,  Fort  Sheridan,  111. 

HONORABLE  MENTION— J.  T.  S.  and  A.  J.  REESE— 
$2.00  PRIZE 

WE    herewith    present   three   flashlight   photos  of   our  "Experi- 
mental Laboratory." 


In  the  first  photograph  may  be  seen  our  Chemical  "Lab.,"  and 
electrical  test-board  controlled  from  the  small  switch-board  observed 
in  the  upper  right-hand  corner  of  the  picture.  This  switch-board  is 
so  wired  that  we  can  obtain  two  volts,  twenty-four  volts,  fifty  or  one 
hundred  and  ten  volts  A.C.,  thru  a  rheostat  and  transformer  of  our 
own  design.  We  also  have  in  operation  a  telephone  of  our  own 
make. 

In  the  second  photograph  is  shown  our  complete  "Lab.,"  showing 
the  electrical  and  chemical  paraphernalia,  which  are  nearly  all  of  our 
own  handiwork,  including  a  bench  lathe  driven  by  a  Vz  H.P.,  A.C. 
motor,  and  a  drill  press  also  driven  by  a  ]/i  H.P.  motor. 

The  accompanying  photograph  also  shows  a  1/20  H.P.  motor  un- 
dergoing repairs  under  the  supervision  of  A.  J.  Reese,  while  J.  T. 
S.  Reese  is  very  busy  finding  the  specific  gravity  of  "aqua  regia." 
We  are  also  sending  an  odd  photo  of  a  motor  built  from  a  common 
iron  wheel-barrow  wheel,  ana  a  series  of  electro-magnets  mounted 
around  the  iron  tire.  The  rotary  magnet  coils  and  cores  are  mounted 
on  the  hub  members  and  axle.  The  current  thru  the  latter  is  in- 
terrupted by  a  commutator.  We  find  much  useful  and  interesting 
information  in  your  magazine,  which  we  read  constantly. — J.  T.  S. 
Reese  and  A.  J.  Reese,  688  Carson  St.,  Hazleton,  Pa. 
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By  EMERSOM  £A§TERLING 


THERE  were  a  few  of  us  young 
disciples  of  the  vibratory-phenomena 
seated  about  the  open  fire  that 
crackled  out  its  glowing  warmth 
upon  the  contented  gathering.  From 
subject  to  subject  we  wandered  until : 

"Say,  Jazz,"  one  of  the  circle  spoke,  "I 
can  get  most  of  the  theoretical  wires  in 
the  dynamo  and  motor  straightened  out  in 
my  head — but  it  don't  seem  quite  that  I 
am  all  there  on 
the     'big  know' 
about  the  matter. 
Put  me  wise,  will 
yuh  ?" 

"Yes,"  chirped 
up  Punk  thru  a 
thick  cloud  of  to- 
bacco smoke,  "Rip 
loose  and  feed  the 
bunch  up  on  some 
of  this  potentio- 
kinetic  and  vice 
versa  junk  —  I 
want  a  n  i  c  e  nap 
myself.  Don't  talk 
too  loud,  now." 

"I  know  that 
the  stuff  works  on 
the  principle  of 
that  the  wires  on 
the  armature 
whirling  around 
in  the  magnetic 
field  cut  the  lines 
of  magnetic  force 
and  that  the  cut- 
ting causes  an 
electric  flow  in  the 
wires — but — but  I 
have  a  lot  of  room 
under  the  old  der- 
by for  some  more 
of  the  know." 

This  was  from  Bender,  as  he  twisted  a  cord 
around  his  arm  and  untwisted  the  same. 

"You  know,"  Jazz  began,  "that  if  a  cur- 
rent of  electricity  is  caused  to  flow  thru 
a  conductor  and  that  if  a  magnetic  con- 
ductor— I  mean  by  that  something  that  does 
what  we  term  as  retaining  the  magnetism, 
such  as  iron — be  brought  near  the  electric 
conductor  a  magnetic  flux  will  be  caused 
to  flow  around  the  electric  conductor  at 
right  angles  to  the  flow  of  the  electric  cur- 
rent ;  or  if  an  electric  conductor  be 
placed  so  that  there  is  a  magnetic  flux 
fluxing  at  right  angles  to  the  conduc- 
tor and  the  flux  be  interrupted — as  in  the 
spark  coil — or  the  lines  of  magnetic  force 
be  cut  as  it  were  by  the  electric  conductor, 
then  a  current  of  electricity  will  be  caused 
to  flow  in  the  conductor. 

"I  may  not  be  exactly  right  about  that 
flux  being  interrupted — but  here  is  what 
I  mean.  When  the  juice  stops  in  the  pri- 
mary there  is  a  flow  in  the  opposite  direc- 
tion in  the  secondary.  As  I  understand  it, 
the  primary  circuit  sets  up  a  magnetic  flow, 
which  in  turn  sets  up  an  electric  flow  in 
the  secondary.  My  hunch  runs  like  this : 
The  primary  flow,  thru  the  magnetic  me- 
dium, sets  up  an  electrical  disturbance  in 
the  form  of  disequilibrium,  that  manifests 
itself  as  a  flow  as  soon  as  the  primary  is 
cut  off.  It  is  like  a  teter  board — one  end 
the  primary,  the  other  the  secondary ;  the 
current  may  be  represented  as  a  weight  on 
the  primary  side  of  the  fulcrum.  The 
weight  may  do  kinetic  work  by  dropping. 
As  soon  as  the  weight  is  kicked  off  the 
primary,  the  secondary  bangs  down  and 
does  its  bit.  If  you  were  standing  under 
the  board  you  might  get  the  full  weight  of 
my  argument.    It  may  not  be  that  way, 


CS 

but  I  believe  that  the  magneto-electric  re- 
lation that  I  stuck  up  before  you  is  the 
corner-stone  to  the  theoretical  electrical  con- 
ceptional  structure — alligatorically  speaking. 

"Anyhow,  one  fine  morning  along  about 
noon  in  the  evening  our  friend,  via  His- 
tory, while  experimenting  on  the  stuff  that 
I  have  just  been  trying  to  slip  you  my  'I- 
think-I-got-it'  about,  brought  to  the  sur- 


V.S.  THIS  HAD  NOT  BEEN 
INVENTED  IN  1831 
BUT  NO  DOUBT  FOXY 
FARADAY  MAD  IT  ALL 
PEO  OUT 


".  .  .  It  Was  in  1831  That  'Mike'  Faraday  Yanked  Out  His  Rotating  Copper  Disc  Trick. 
The  Old  Boy  Would  Have  a  Copper  Disc  Pivoted  So  As  to  Display  Its  Surface  to  the  Poles, 
of  An  Energized  Magnet.  Current  Could  Be  Taken  Off  from  the  Axle  and  a  Brush  Bearing 
Against  Its  Periphery.    The  Mazda  Electric  Lamp    .   .   .    But  That's  Another  Story.    .    .  ." 


face  of  the  deep  sea  of  the  unknown  mys- 
teries of  Nature  (human,  feminine,  and 
the  kind  we  prefix  'Mother'  to)  the  fact 
that  if  a  wire  be  wiggled  before  a  magnet 
a  current  will  be  found  to  flow  in  the 
wire.  Like  the  cart  developed  from  the  drag, 
the  dynamo  developed.  It  was  (naturally) 
found  that  by  forming  the  wire  into  a 
shape  sort  of  rectangular  and  spinning  be- 
tween the  two  poles  of  a  magnet  that  the 
most  amount  of  what  they  desired  was 
to  be  had.  Later  the  single  wire  armature 
was  put  up  with  more  wires,  as  the  mak- 
ers found  that  they  could  get  more  of  the 
precious  what-you-may-call-it  that  they 
knew  so  little  about — littlier  than  the  little 
we  know — and  so  later  some  wise  guy  pops 
up  and  slips  an  iron  core  into  the  wires 
framework  and  then  stood  back  and  buried 
his  thumbs  beneath  his  vest  with  a  wise 
smile  on  his  map. 

"Mike  Faraday  in  his  early  experiments 
with  the  dynamo  used  the  Earth's  magnetic 
field,  by  facing  the  generator  East  and 
West.  It  was  not  until  later  that  the  ex- 
perimenters found  that  they  could  create 
a  stronger  magnetic  field  by  mechanical 
means — magnets,  permanent  and  electro- 
magnetic. Are  we  so  sure  but  when  the 
early  researchers  struck  out  on  the  trail 
that  stept  beyond  the  primal  terrestrial  field 
onto  the  mechanical,  that  they  did  not  scent 
the  wrong  track?  Do  you  think  that  the 
great  efficient  generators  that  we  have  to- 
day are  the  best  means  of  harnessing  the 
all-powerful  energy  that  abounds  the  uni- 
verse that  we  have  accustomed  ourselves 
to  speak  of  as  'electricity'? 

"But  to  get  back  closer  to  home — it  was 
in  eighteen  hundred  and  thirty-one  that 
Mike  yanked  the  good  one  on  the  residue 


by  giving  future  work  for  Noah  (Webster) 
in  the  'D'  and  'G'  departments  of  his  im- 
memorial little  trunk  pamphlet.  He  mur- 
dered along  with  discs  and  cylinders  closed 
at  one  end — see,  when  the  old  boy  would 
have  a  copper  disc  placed  so  that  it  would 
display  its  surface  to  the  poles  of  an  ener- 
gized magnet  and  a  little  juice  be  shot  in 
at  the  axle  and  taken  off  at  the  rim  that 
the  disc  would  do  the  worm  stunt.  He 
found  that  the  disc 
rotated  transversely 
to  the  direction  of 
the  magnetic  flux, 
or  lines  of  force— 
that's  what  all  the 
text  books  peddle. 

"Sir  Charles 
Wheatstone  along 
about  the  time  the 
calendar  manufac- 
turers were  getting 
used  to  enisling  out 
1841,  slides  into  the 
limelight  with  a  dy- 
namo with  a  half  o' 
dozen  coils  in  the 
armature.  That  was 
a  great  stunt  in 
'them  days.' 

"In  the  year  of 
1845  he  and  a  bird 
by  the  name  of 
Cook  sneaks  into 
the  patent  office 
with  the  'papers'. 
They  proved  (out- 
side of  court)  to  be 
the  right  profiteer 
on  the  electro-mag- 
netic dynamo  busi- 
ness —  they  filed 
away  the  first  elec- 
tro-magnetic juice 
pump,  in  other  chatter. 

"Jake  Brett,  along  in  1848  got  onto  the 
right  idea  and  spun  the  first  self-excited 
machine.  Simplicity  and  economy,  he  bel- 
lowed. 

"Then  Werner  von  Siemens  (the  guy 
herding  the  ancient  public  in  the  picture 
of  the  primitive  trainload  of  masqueraders 
in  the  October  issue)  knocks  at  the  door 
of  recognition  and  shimmies  in  with  the 
first  drum  wound  motor.  That  step  of  his 
sure  took;  they  are  doing  it  yet  down  at 
the  factories. 

"Then  Gramme  pulls  a  boner  somewhat 
like  the  Werner  stunt — only  he  used  some 
old  unused  iron  wedding  ring  from  the 
elephant  quarters  of  the  Zoo.  We  use 
something  like  it  to-day  in  our  experiment- 
ing. Sometimes. 

"But  before  1880  the  generator  stuff  was 
like  the  aerial  transportation  is  to-day. 
After  Edison,  the  General  Electric  Com- 
pany, Westinghouse,  and  some  of  the  other 
big  frogs  took  their  coats  off  we  had  the 
pleasure  of  witnessing  some  pretty  good 
forms  of  generators  and  motors.  From 
the  old  bi-polar  types  we  emigrated  into 
the  fields  of  the  multi-polar,  even  experi- 
menting with  the  meglapolar  freaks. 

"Then  after  Nick  Tesla  got  us  wisened 
up  on  the  alternating  current  question  we 
have  produced  some  pretty  good  junk  in 
the  line  of  alternating  current  motors,  gen- 
erators, and  ever'thing.  The  direct  cur- 
rent has  it  over  on  the  a.  c.  for  power, 
but  where  the  d.  c.  is  not  to  be  had  as 
easily  we  have  stuck  in  some  pretty  fair 
a.  c.  spinners.  The  three  phase  (that  we 
dwelt  on  for  a  few  paragraphs  in  the  ar- 
ticle on  alternating  currents)  is  the  best 
(Continued  on  page  1054) 
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THE  ORACLE 


,   -  ,  ,  ,  The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.    Questions  will  be 

\        NrVV     /?  t£=>  Jh      &       //  answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 

\  gsjf-N  Rules  under  which  questions  will  be  answered: 

^^s^  1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.     Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a  quick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a  special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


WHAT  CAUSES  BURNOUT  OF 
GENERATOR? 

(1036)  Theodore  Mucha,  Lajitas,  via 
Alpine,  Texas,  writes  the  "Oracle"  depart- 
ment : 

Q.  1.  Asking  as  to  what  could  cause  a 
short-circuit  and  burn-out  of  a  radio 
transformer  and  also  the  generator  supply- 
ing this  transformer. 

A.  1.  If  we  understand  your  question 
correctly,  you  apparently  wish  to  know, 
for  the  purpose  of  demonstration  or  other- 
wise, what  would  cause  the  secondary  as 
well  as  the  primary  windings  of  an  open 
core  transformer,  presumably  that  utilized 
with  a  radio  transmitter,  together  with  the 
windings  of  a  self-exciting  generator,  to  be 
"burned  out."  There  are  several  cases  that 
would  cause  this,  among  them  being  the 
following:  One  of  the  commonest  and 
most  usual  sources  of  this  causation  would 
be  a  broken  down  secondary  condenser. 
No  matter  whether  this  condenser  hap- 
pened to  be  connected  across  the  secondary 
of  the  transformer  or  in  series  with  the 
spark  gap  and  oscillation  transformer 
primary,  a  rupture  of  one  of  the  condenser 
units  or  plates  would  cause  a  heavy  over- 
load on  the  secondary  winding,  which 
would  invariably  result  in  burning  it  out  or 
destroying  its  insulation  by  heating  up  the 
winding  above  normal.  Naturally,  when 
the  secondary  is  overloaded  and  carrying 
a  heavier  current  than  normal,  the  primary 
winding  will  also  be  overloaded,  and  like- 
wise this  increased  load  will  back  up  as  far 
as  the  generator  supplying  the  current. 
The  overload  would  have  the  same  effect 
on  the  generator  as  on  the  transformer, 
i.  e.,  it  would  cause  the  windings  to  heat 
up,  due  to  the  heavier  current  drawn  from 
them,  and  cause  the  insulation  to  become 
charred  or  disintegrated,  creating  a  general 
failure  of  the  winding  insulation  and  a 
break-down  of  the  machine. 

There  are  several  other  difficulties  which 
may  arise  in  the  operation  of  such  an  appa- 
ratus which  would  cause  a  failure  in  the 
insulation  of  the  transformer  and  invari- 
ably the  generator,  such  as  a  short-circuited 
spark  gap  or  a  heavy  "leak"  current  thru 
the  base  of  the  spark  gap  due  to  dampness 
or  other  trouble.  We  have  seen  trans- 
formers burn  out  more  than  once  from  a 
short-circuit  or  partial  short-circuit  caused 
by  the  current  leaking  thru  a  defective 
insulating  terminal  on  the  secondary.  An- 
other cause  or  method  of  causing  a  triple 
burn-out  such  as  you  describe  would  be  a 
short-circuit  or  series  of  short-circuits  in 
the  secondary  winding  of  the  transformer 
itself.  There  are  several  ways  in  which 
these  short-circuits  might  act.  They  might 
cut  out  a  part  of  the  secondary  winding  in 
such  a  way  as  to  cause  an  abnormal  cur- 
rent to  flow,  or  short-circuit  a  certain  sec- 
tion of  the  secondary  turns,  thus  being  the 
cause  of  heavy  currents  set  up,  which 
would  act  in  the  same  manner  as  if  a 
heavy  load  were  connected  across  the  sec- 
ondary terminals.    Another  cause  for  such 


a  phenomenon  might  be  a  complexity  of 
"grounds"  occurring  in  the  primary  and 
secondary  circuits,  which  might  under  cer- 
tain conditions  cause  a  sufficiently  heavy 
current  to  pass  thru  the  transformer  wind- 
ings and  burn  them  out,  owing  to  the  heavy 
current  thus  permitted  to  pass  by  the 
grounded  circuit. 


WANTED!!! 

I    "ODD  PHOTOS"  AT  $1.00  EACH  j 

{      Here's  what  we  want !  What  have  you  got?  | 

|    ELECTRICAL  PHOTOS— 

New  photos  of  Lightning;  new  and  \ 
unusual  Electrical  Apparatus  and  | 
Machinery;  Electric  Signs;  Electric  j 
Autos;  Electric  Clocks. 

I    SCIENTIFIC  PHOTOS— 

New  Scientific  Apparatus;  Results;  | 
Effects;  Motion  Pictures;  Stunts. 

I    OPTICAL  PHOTOS— 

Peculiar  stutits  obtained  with  vari-  I 
ous  lens  arrangements ;  odd  film  ef-  f 
fects  caused  by  unusual  conditions;  \ 
novel  micro- photo  graphic  subjects.  \ 

j    ASTRONOMICAL  PHOTOS— 

New  eclipse  photos;  star  and  moon  f 
effects  caught  by  the  camera;  [ 
comets;  shooting  stars;  progressive  f 
moon  studies. 

j    FREAK  PHOTOS— 

Odd  double  and  triple  exposure  ef-  1 
fects;  novel  and  striking  effects  due  | 
to  unusual  exposures. 

I    MECHANICAL  PHOTOS— 

Electrical  and  Mechanical  apparatus  § 
of  unusual  news  interest. 

I    RADIO  PHOTOS— 

New  stations,  both  commercial,  gov-  \ 
ernment,  and  private.  Oivners  of  1 
private  or  amateur  stations  will  find  I 
a  special  contest  for  these  photos  | 
on  another  page  of  this  issue.  I 
And  don't  send  us  plate  or  film  § 
"negatives";  send  unmounted  or  f 
mounted  "prints"  preferably  a  light  f 
and  dark  one.  Enclose  stamps  if  I 
photos  are  to  be  returned. 

Address  photos  to — Editor  "Odd  I 
|  Photos",  Electrical  Experimenter,  233  § 
1    Fulton  Street,  New  York  City. 


ASTRONOMY  QUERIES. 

Question  1.  If  the  approximate  motions 
of  the  stars  be  anywhere  between  speeds 
of  ten  and  fifty  miles  per  second,  why,  in 
the  course  of  a  year  can  we  find  no  apparent 
movement  in  a  star  traveling  at  right  angles 
to  us?    Isabel  M.  Lewis  answers: 

Answer  1.  We  can  detect  such  motion 
for  many  near  stars.  The  motion  of  a  star 
thru  space  as  seen  from  the-  earth  can  be 
separated  into  two  components,  the  "proper 


motion"  or  motion  across  the  line  of  sight 
and  the  "radial  velocity,"  motion  towards  or 
away  from  the  observer  in  the  line  of  sight. 
The  latter  component  is  measured  in  direc- 
tion and  amount  by  means  of  the  spectro- 
scope ;  the  former  is  found  by  angular 
measurements  of  the  displacement  of  the 
star  with  reference  to  fixed  points.  The 
universe  is  fashioned  upon  such  an 
enormous  scale  that  this  angular  displace- 
ment of  a  star  due  to  its  motion  across 
the  line  of  sight  is  very  small.  There  are 
very  few  stars  for  which  it  amounts  to  as 
much  as  a  second  of  arc  a  year  while  for 
many  stars  it  does  not  amount  to  a  second 
of  arc  even  in  a  hundred  years.  Neverthe- 
less such  a  motion  of  the  stars  does  exist 
and  by  taking  the  time  interval  sufficiently 
long  it  can  be  detected. 

Question  2.  I  understand  that  the  stars 
of  a  constellation  are  named  first  by  the 
letters  of  the  Greek  alphabet,  then  by  num- 
bers in  order  of  magnitude.  I  would  like 
complete  information  on  the  nomenclature 
for  I  see  in  star  lists  such  names  as  x1, 
Orionis,  388  B.  Leonis,  S.  Andromedae,  etc. 

Answer  2.  In  general  the  brightest  star 
in  a  constellation  is  known  as  Alpha,  the 
second  brightest  Beta  and  so  on  but  this 
convention  has  not  been  strictly  followed  in 
all  cases  or  else  certain  stars  have  changed 
in  relative  brightness  since  they  were  named 
by  early  uranographers.  For  instance  Beta 
Geminorum  (Pollux)  is  brighter  than 
Alpha  Geminorum  (Castor).  The  thousands 
of  stars  in  star  catalogues  cannot,  of  course, 
be  designated  by  Greek  letters  and  they  are 
usually  known  by  their  numbers  in  a  cer- 
tain catalogue,  the  distinguishing  letter  of 
the  catalogue  following  the  number.  388  B. 
Leonis  is  No.  388  in  Bradley's  catalogue. 

The  letters  R,  S,  SS,  RZ,  etc.,  have  been 
employed  in  more  recent  times  to  designate 
variable  stars  in  a  constellation. 

Such  notations  as  x\  X11  are  used  to 
designate  the  two  components  of  a  double 
star,  named  in  the  order  in  which  they 
cross  the  meridian. 

Question  3.  Kindly  explain  the  preces- 
sion of  the  equinoxes. 

Answer  3.  The  "precession  of  the  equi- 
noxes" is  a  gradual  westward  shifting  of  the 
point  of  intersection  of  the  ecliptic  with 
the  celestial  equator,  (the  vernal  equinox 
or  first  point  in  Aries)  which  amounts  to 
50".2  annually  or  thirty  degrees  in  two 
thousand  years.  It  results  from  the  slow 
revolution  of  the  earth's  axis  around  the 
pole  of  the  ecliptic  which  is  in  reality  the 
"wobbling"  of  a  rotating  body  acted  on  by 
external  forces  arising  from  the  fact  that 
the  rotating  earth  is  not  a  perfect  sphere 
but  has  an  "equatorial  bulge"  which  is  at- 
tracted by  the  sun  and  moon  in  such  a 
way  as  to  tend  to  draw  the  plane  of  the 
equator  down  into  the  plane  of  the  ecliptic 
and  the  pole  of  the  equator  into  coincidence 
with  the  pole  of  the  ecliptic.  As  a  result 
of  the  action  of  these  forces  the  pole  of 
the  equator  describes  a  circle  with  a  radius 
of  23^°  around  the  pole  of  the  ecliptic  in 
25,800  years  (360°  divided  by  50".2). 
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Test  Lesson  In 

Draftsmanship 


Send  for  this  free  lesson  which  explains 
the  Chicago  "Tech"  method  of  teaching 
Draftsmanship  by  mail.  Positions  at  big 
salaries  are  now  waiting  for  competent  men. 
Even  draftsmen  of  limited  training  and 
experience  are  snapped  up  and  paid 
good  salaries.  If  you  are  dissatisfied 
with  your  opportunities,  learn  Drafts- 
manship. Chicago  "Tech"  will  train  you 
in  the  most  practical  way  in  the  short- 
est time.   Mail  the  coupon  today  and 


let  us  tell  you  about 
the  Chicago  "Tech" 
method.  The  free 
lesson  will  show 
you  how  well 
equipped  you  are  to 
follow  Draftsmanship 


Enroll 


in  the  course  only  if  you  decide  that  you 
can  take  it  up  to  advantage.    No  cost, 
no  obligation  on  you  to  make  this  in- 
vestigation.   Send  the  coupon. 


$25 
to  $100 
a  Week 


IBS 


Draftsmen  always  command  v 
good  salaries.    And  now  when  * 

American  industries  are  to  be  called  up- 
on to  meet  vast  foreign  and  increased  do- 
mestic demands,  the  opportunities  are  greater 
than  ever.   This  is  the  time  for  you  to  prepare 
for  a  better  position— a  higher  salary. 

Come  to  the  College  or 

Learn  At  Home 

Hold  you  present  position  while  training.  Our  experts  will  instruct 
you  by  .nail.  Only  your  spare  time  is  required.  You  are  directly  under 
practical  draftsmen  and  engineers.    You  are  taught  exactly  the  work 
required  in  the  drafting  rooms  of  big  concerns.    No  time  put  in  on  un- 
necessary studies.  This  means  thorough  instruction  and  early  graduation. 

Easy  Payments 


W //f   The  fees  for  Chicago  "Tech"  Courses  are  very  moderate — and  you  can  pay  on  easy 
" ///    terms.     And  also,  you  obtain  in  a  few  months  what  it  would  take 
several  years  to  acquire  by  ordinary  methods.    You  can  get  an  early 
start.    You  are  soon  ready  to  take  a  paying  position  and  to  quickly 
get  back  the  cost  of  your  course.    Then  keep  on  earning  more. 


FREE  Instruments 

Every  student  of  theChicago  "Tech"  mail  course  in  Draftsmanship  receives 
this  set  of  instruments,  or  a  cash  credit  in  case  he  already  has  a  set.  These 
instruments  are  of  the  same  make  and  sizes  as  are  used  by  high  salaried 
experts  in  drafting  rooms  of  factories,  shops,  railroads,  etc.    You  use  them 
while  learning— then  take  them  right  into  your  practical  work.  i 


Auto  and  Gas  Engine  Course 

All  about  automobile  mechanism— its  construction,  operation  and  REPAIR— 
taught  by  mail.  You  train  directly  under  the  Chicago  "Tech"  automobile  ex- 
perts.  Splendid  opportunities  open  now.   Send  coupon  and  get  all  the  facts. 

Learn  All  This  in  Spare  Time 

Principles    of    the  Automobile. 

Every  point  made  clear  about  the  baBic 
principles  of  propulsion— eteam,  gaa  and 
electric  cars.  Power  transmission  systems 
in  pleasure  and  commercial  cars,  etc.,  etc. 

G'loline  Engines.  All  about  the 
different  typeB.  A  complete  course  in  gaa 
engine  construction,  operation  and  repair. 
Power  Plants  and  Transmissioi 


Application  of  power  by  4-6-8  12  cylinder 
engines.  Types  of  clutches,  (rears,  drives, 
axles,  etc 

Carburetors  and  Fuel  Supply 
Systems.  All  methods  demonstrated. 
Fuel  values.  How  to  test.  Gasoline  and 
air  mixtures.  Regulation,  care  and  man- 
agement, etc.,  etc.,  etc. 

Lubrication    and   Cooling.  All 


about  oils  and  how  to  test  them.  Splash 
and  circulating  systems.  Operation  in  dif- 
ferent cars  explained.  Diagrams  and  tables. 
Cooling  systems  completely  illustrated, etc. 

Batteries.  Electrical  principles  ex- 
plained. Instructive  diagrams  of  wiring  and 
connections.  Coils,  condensers,  vibrators, 
etc.,  etc. 

Magneto  Ignition.  Principles  and 
practical  operation  of  various  types  and 
systems  with  diagrams.  Generation  of  cur- 
rent. Field, armature,  high  and  low  tension, 
all  explained.    Complete  in  every  point. 

Starting  and  Lighting  Systems. 
All  modern  methods.  Starters— spark,  me- 
chanical, air,  acetylene,  electric,  battery — 
shown  in  detail  with  diagams  and  full  ex- 
planations. Charging.  Motor  and  gener- 
ator adjustments,  etc.,  etc. 


Know  How  to  Find  and  Fix  Troubles 

Most  complete  instruction  in  auto  repair  work.  Equips  you  for  high  pay  or  to  start  a 
business.  Big  demand  for  trained  repair  men  .nd  men  who  know  how  to  inspect  cars. 
This  course  makes  you  proficient.  Prepares  you  to  take  a  job  as  an  expert.  Not  enough 
competent  men  now  available. 

1  I' \+  Send  the  coupon  end  get  catalog  and  all  information 
»  *  *         about  the  Course,  the  small  fee  and  the  easy  terms. 

All  this  sent  on  request.    Mail  coupon  now. 


Send  the  Coupon — Now 

The  sooner  you  are  prepared  the  sooner  you  will  be  holding  a  job  that  pays  a  large  salary 
and  opens  the  way  to  advancement.  Many  executives,  general  managers  and  superin- 
tendents began  as  draftsmen. 

Other  institutions  ask  you  to  pay  first— and  then  to  find  out  later  how  well  qualified 
you  are  for  this  profession.    We  send  you  the  free  lesson  first  and  place  you  under  no  obli- 
gation at  all.    Discover  your  qualifications  before  you  pay  anything. 
The  coupon 


will  bring  theTest 
Lesson,  free.  Al- 
so information 
about  the  profes- 
sion of  Drafts- 
manship and  de- 
tailed facts  about 
Chicago  "Tech" 
methods,  the  fees, 
terms,  etc.  Mark 
with  X  the  branch 
you  are  interested  in 
—or  if  in  doubt  about 
which  course  to 
take,  write  a  letter 
stating  facts  about 
yourself  and  asking 
our  advice  which 
will  be  freely  given. 
Mail  either  the  cou- 
pon or  letter  today. 


Chicago  Technical  College 


24S  Chicago  "Tech"  BIdg. 
Chicago.  111. 


CHICAGO  TECHNICAL  COLLEGE, 

245  Chicago  "Tech"  Building,  Chicago 

Without  obligation  to  me,  please  send  me  your  FREE  Test  Lesson  and 
other  interesting  literature  covering  the  subject  indicated  below. 
Mark  X  opposite  work  in  which  you  are  especially  interested. 

□  Architectural  Drafting  □  Plan-Reading— Building 

□  Machine  Drafting  □  Plan-Reading— Shop  Men 

□  Electrical  Drafting  □  Estimating 

□  Structural  Drafting  □  Surveying 

□  Sheet  Metal  Drafting  □  Map  Drafting 

□  Builders'  Course  □  Autos  and  Gas  Engines 


City  State. 


[       College  or  Home  Study?   State  which. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  zeritiug  to  advertisers. 
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A  Complete  Line  of 


Model  E —  Lowest  priced, 
efficient  Violet  Ray  in  the 
world.  Simple  and  effective. 
Thousands  in  daily  use. 


example  of 
for  Home 


Model  B— Excellent 
modern    Violet  Ray 
and  professional  use. 


Violet  Ray  High  Frequency  Generators 
of  Scientific  and  Practical  Design 

The  demand  for  Renulife  Ray  Violet  Generators  has  increased  by  leaps  and 
bounds.  Thousands  are  now  in  use  in  homes,  hospitals,  sanitariums,  doctors'  office, 
beauty  parlors,  etc.  Every  mail  brings  us  unsolicited  statements  of  truly  remarkable 
results  obtained  with  the  Renulife — results  beyond  any  claim  that  we,  with  all  our 
confidence  in  this  effective  mode  of  treatment,  would  care  to  make. 

The  constantly  growing  demand  for  Renulife  Violet  Ray  apparatus  has 
prompted  us  to  increase  greatly  our  laboratories  and  manufacturing  facilities  and 
add  several  new  models  to  the  Renulife  Line.  Embodied  in  Renulife  Generators 
are  improved  patented  features  giving  the  advantage  of  greater  simplicity,  strength 
of  current,  durability  and  convenience.  And  our  enlarged  facilities  including  spe- 
cial ingenious  manufacturing  machinery,  developed  by  our  inventors  together  with 
our  present  production  schedule  has'made  possible,  in  spite  of  much  higher  material 
and  labor  cost  to  continue  to  sell 


Model  C — An  instrument  of 
varied  uses  providing  selec- 
tive currents  and  built-in 
ozone  generator. 


Renulife  Generators 
At  Pre- War  Low  Prices 

Better  instruments  both  from  a  technical  and  therapeutic  point  at  unchanged 
prices — the  same  low  prices  that  brought  the  Violet  Ray  within  the  reach  of 

every  one  and  that  always  have  represented  the 
maximum  of  value.  This  is  a  considerable  achievement 
in  view  of  the  raise  of  30%  to  50%  made  by  other 
manufacturers. 

If  you  are  not  familiar  with  the  uses  and  benefits  of 
the  Violet  Ray  and  the  modern  instruments  which  have 
made  the  Violet  Ray  entirely  safe  and  effective  in  the 
hands  of  any  one — write  for  full  particulars.  Get  our  book 
just  issued  giving  interesting  Violet  Ray  data,  showing  full 
line  of  different  models  and  quoting  low  pre-war  prices. 

Write  today  for  Full  Particulars 


s'1 


In  addition  to  the  three  shown  above  there  are  several 
other  Renulife  models  all  of  the  portable  cabinet  type— 
the  approved  design  with  light  handle  and  ample 
sized  and  efficient  units. 


Opportunity  for  Capable 

Sales  Distributors  and  Agents 

We  have  an  attractive  proposition  for  those  quali- 
fied to  handle  our  line.  Some  good  territory  still 
open.  Write  our  Sales  Manager  for  particulars. 
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For  headache,  neu- 
ralgia, etc.,  sure 
relief. 


Goitre  reduced 
thru  penetrative 
Violet  Rays. 
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Read  HowRenulife  Benefits 

A  recognized  scientific  effective  means  of  handling  your  own  case  is  afforded  by  the 
RENULIFE  VIOLET  RAY  HIGH  FREQUENCY  GENERATOR.  It  is  so  designed  and 
made  that  anyone  can  apply  the  wonderful  corrective,  upbuilding  forces  of  the  VIOLET 
RAY.  This  pleasant  POWERFUL  form  of  electricity  has  done  and  is  doing  wonders 
in  relieving  and  eliminating  pain  and  suffering.  You  owe  it  to  yourself  to  investigate 
— find  out  the  facts.  Get  our  new  booklet  explaining  the  nature  of  the  Violet  Ray 
— its  uses,  benefits,  and  applications — send  the  coupon  below  at  once. 

Thousands  of  Volts    i^!™6"*!  °f  Hsers 


Unequalled  for  Rheuma- 
tism, Neuritis,  Muscular 
Soreness,  pains  and  aches. 


No  Shock — No  Harm — 
Simply  Great  Benefits 

Current  from  your  light  socket  is  transformed  into  the  most 
powerful,  effective  purifying  Health  and  Beauty  giving  agency; 
yet  as  painless  and  pleasant  as  a  ray  of  sunshine.  Made  safe 
for  use  in  any  home,  on  infant  or  weakest  invalid.  Attacks  the 
deep  seated  source  of  diseases,  at  the  same  time  relieving  the 
aches  and  pains  which  may  be  the  annoying  symptoms.  Learn 
how  this  modern  form  of  electricity  —  The  Violet  Ray  —  so 
acceptable  to  the  human  body  actually  saturates  the  whole 
system  with  invigorating  life-laden  forces,  bringing  back  nor- 
mal conditions.  You  may  treat  the  local  area  but  results  are 
not  confined  to  that  part  alone— the  blood,  nerves,  tissues  are 
revitalized,  toned  and  restored. 

Send  for  the  Booklet— full  of  information— that  tells  the 
story  so  you  can  understand  it. 

Nature's  Own  Aid 

What  is  the  strange  relation  between  electricity  and  life? 
Some  declare  electricity  is  life.  We  do  not  know  But  life  cells 
do  welcome  and  respond  marvelously  to  electricity  in  the  form 
of  Violet  Rays.  It  works  with  nature  to  restore  where  many 
other  methods  fail.  It  treats  fundamentally  and  therefore  is 
specified  by  physicians  for  a  wide  range  of  ailments— for  rheu- 
matism, neuritis,  nerve  and  blood  disorders— etc.,  etc.—  both 
chronic  and  acute.  See  the  list  on  coupon  and  ask  for  full 
particulars.  Blood  is  brought  to  area  treated— enriched  and  pur- 
ified—assimilation and  digestion  improved— functions  restored 
to  normal.  Combines  the  benefits  of  electricity,  vibration,  ex- 
ercise, stimulation,  and  oxidation.  Get  the  information  as  to 
what  you  may  expect  from  the  Violet  Ray.  Its  astonishing 
low  price  places  it  within  the  reach  of  all.  The  Trial  Plan  proves 
its  value,  in  actual  use.  Receive.f  ull  information  by  return  mail. 

Renulife  Electric  Company,  Inc. 

1213  Marquette  Building,  Detroit,  Mich. 

Chicago  Office,  Room  410,  123  West  Madison 
CANADIAN  RENULIFE  ELECTRIC  COMPANY,  LTD. 
1213  Netting  Building,  Windsor,  Ont. 


The  Renulife  Violet  Ray  High  Frequency  Gen- 
erator is  superior  inefficiency  because  of  its  perfect 
character  and  control  of  current,  compactness  and 
perfect  insulation.  The  smallness  and  lightness  of 
Electrode  holder  is  also  a  great  advantage."  The 
doctor  told  me  that  the  trouble  was  hardening  of  the 
arteries.  I  would  not  be  without  it  for  all  the  money 
in  the  world."  "I  cannot  recommend  it  too  highly." 
"I  have  been  using  mine  now  for  a  week  for  Sciatica 
and  I  am  highly  pleased  with  results."  "I  think  it  is 
one  of  the  best  little  machines  that  was  ever  invent- 
ed." "I  have  used  it  with  excellent  results  for  the 
restoration  of  hair  and  stiff  and  sore  rheumatic  fin- 
ger joints."  "Am  well  pleased  with  the  Generator, 
and  the  kind  treatment  received  from  your  Com- 
pany." "My  Generator  has  stopped  my  Neuritis." 

Every  house  should  have  a  Renulife  Violet  Ray 
High  Frequency  Generator  for  the  treatment  of 
Neuralgia;  Neuritis;  Sore  Throat;  Kernels  in  Neck; 
Cramps;  Headache,  Stiff  Neck;  Muscular  Soreness; 

Rheumatism;  Paralysis — in  short,  pain  of  all  kinds." — M.  D. 

"I  have  been  much  relieved  by  the  use  of  your  Violet  Ray 
Generator." 

"It  is  fine  for  insomnia." 

*'I  find  it  such  a  help  in  nervousness." 

"I  would  not  part  with  it  for  five  times  the  price.  It  is  sura 
a  little  wonder," 

"I  am  more  than  pleased  with  the  Generator,  the  whole 
family  are  using  it." 


Increases  energy,  vitality 
— a  general  tonic,  improv- 
ing circulation. 


BOOK 
FREE 

MAIL 
POSTAL 
OR 


Treat  your  own  skin 
and  scalp — no  aid  like 
Violet  Ray. 


Get 
This 
New- 
Violet 
f  Ray 
Book 


Ozone  —  inhaled  for 
catarrh,    throat  and 
lungs — also  Anemia 


COUPON  FOR  BOOK 
and  Special  Information 


i 


RENULIFE  ELECTRIC  CO., 

12l3Mnrquette  Bldg.,  Detroit 

Please  send  without  obligation,  your  book  "Health."  ex- 
plaining Violet  Ray  treatments  with  Renulife  Generators;  also 
give  full  particulars  as  to  ita  application  for  ailments  checked 
below. 

TREATS  SUCCESSFULLY 


Send  Coupon 


..Abscesses 
. .  Anemia 
. .  Asth  ma 
.  .Arterioscferosfs 
. .  Baldness 
. .  Blackheads 
. .  Brain  Fag 
.  .Bronchitis 
.  .Bunions 
.  .Bruises 
.  .Catarrh 
..Colds 
.  .Chilblains 
. .  Dandruff 
. .  Deafness  and  Ear 

Diseases 
.  .  Eczema 
Enlarged  Prostate 


.  .Facial  Neuralgia 
. .  Falling  Hair 
.  .Female  Com- 
plaints 
.  .Goitre 
.  .Gout 

. .  Haemorrhoids 
. .  Hay  Fever 
.  Infantile  Paralysis 
.  .Insomnia 
. .  Lameness 
. .  Locomotor  Ataxia 
. .  Lumbago 
.  .Nervous  Affec. 

tions 
.  .Neuralgia 
.  .Neuritis 


.  .Obesity 

..Pain  in  Abdomen 

and  chest 
.  .Paralysis 
.  Piles 
.  .Pimples 
. .  Pyorrhea 
.  Rheumatism)) 

Scars 

Sciatica 

Skin  Diseases 

Sore  Throat  and 
Throat  Diseases 
.  Sprains 
. .Toothache 
.  .Weak  Eyes 
.  Wrinkles 
.  .Warts  and  Moles 
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Eight  to  Twelve  Dollars 
a  Day  for  You! 

From  eight  to  twelve  dollars  a  day  is  good 
pay  —  probably  twice  as  much  as  you  are 
now  earning  —  yet  you  can  step  into  scores 
of  openings  as  an  auto  mechanic  that  will 
pay  you  one  dollar  or  more  an  hour — $50 
to  $75  a  week— $200  to  $400  a  month. 

Big  Demand;  Your  Opportunity 

Every  auto  in  use  needs  the  trained  brain 
and  skilled  fingers  of  a  mechanic  one  or 
more  times  a  year.  This  means  that  over 
five  million  cars  need  expert  attention 
yearly.  Hundreds  of  thousands  of  new  cars 
are  being  sold  and  adding  to  the  demand 
for  men  who  are  good  mechanics.  It  takes 
several  weeks  now  to  get  a  car  repaired  because  of 
the  lack  of  men  to  handle  them.  Farm  tractors  by 
the  thousands  also  need  attention — and  the  aero- 
plane is  also  becoming  as  popular  and  as  useful  as 
the  automobile.  Every  aeroplane,  tractor  and  auto 
being  built  — every  one  now  in  use — means  work  at 
good  pay  for  men  who  can  act 
as  "doctor"  to  them.  The  de- 
mand for  automotive  mechanics 
is  abnormal. 

Get  Ready  at  Home 

You  can  quickly  qualify  for  a 
good  position  as  automotive 
mechanic  without  interfering 
with  your  present  work.  Let  us 
send  you  our  Free  Bulletin  explaining  our  methods 
— also  our  Money-Back  Guarantee.  You  risk  noth- 
ing, so  check  and  mail  the  coupon  at  once. 

American  School  of  Correspondence 

Dept.  F-262      Chicago,  U.  S.  A. 


Explain  how  I  can  qualify 
for  the  position  checked. 

..Automobile  Engineer   Shop  Superintendent 

..Automobile  Repairman   Steam  Engineer 

..Airplane  Mechanic   Draftsman  and  Designer 

..Hign  School  Graduate   Lawyer 

..Electrical  Engineer   Business  Manager 

..Electric  Light  and  Power   Certified  Pub.  Acc'nt 


Superi  ntendent 
..Hydroelectric  Engineer 
..Telephone  Engineer 
..Telegraph  Engineer 
..Wireless  Operator 
..Architect 

..Building  Contractor 
..Civil  Engineer 
..Structural  Engineer 
..Mechanical  Engineer 
..Photoplay  Writer 


.Foreman's  Training  Course 


..Accountant  and  Auditor 
..Bookkeeper 
..Stenographer 
..Fire  Insurance  Expert 
..Sanitary  Engineer 
..Master  Plumber 
..Heating  and  Ventilating 

Engineer 
..Gen'l  Education  Courses 
..Common  School  Branches 
..Employment  Manager 


AN  EASY  WAY  TO 
MAKE  MONEY 

on  a  small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing bus'iness.  One  man  says  "I  made  $60.00  the  first 
day."  Others  average  $200  to  $600  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.  No  experience  needed.  We  teach  yon. 

Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  Manufacturer* 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.  Write  quick. 

C.  A.  SHALER  CO. 

2201  Fourth  St.     Wiupon.  Wisconsin 


>ec<quaerel  Discovers 


adiao&cfciLvatiy 

By  JEAN  BECQUEREL 

(Continued  from  page  996) 


ing  a  few  days  later,  Becquerel  then  took 
out  the  prepared  plate  on  which  salts  of 
Uranyl  had  remained,  but,  due  to  the 
natural  precaution  of  a  conscientious  re- 
search physicist,  he  thought  it  best  to 
change  the  photographic  plate  before  re- 
suming the  experiment.  Accordingly  the 
plate,  which  had  rested  for  several  days  in 
the  drawer,  was  removed  from  its  envelop 
and  placed  in  the  developing  solution  which 
happened  to  be  at  hand.  While  preparing 
the  new  plate,  he  watched  the  developing 
of  the  old  one  and  observed  with  perfect 
amazement  that  it  gave  an  impression  far 
stronger  than  that  of  the  first  plate,  which 
had  remained  for  a  few  hours  under  the 
action  of  the  Uranyl  Salts,  and  exposed  to 
the  sun. 

This  immediately  threw  light  on  his 
whole  subject;  he  understood  at  once  that 
the  action  had  taken  place  in  the  drawer 
away  from  all  exciting  light  and  without 
the  emission  of  any  phosphorescent  light  of 
the  Uranyl  Salts,  because  the  luminosity  of 
these  Salts  ceases  within  1/100  of  a  second 
after  being  exposed  to  light.  He  imme- 
diately made  a  series  of  experiments  with 
various  Uranyl  Salts  which  had  remained 
away  from  light  for  some  years ;  the  results 
were  always  the  same.  However,  one  puz- 
zling problem  remained,  but  Henri  Bec- 
querel solved  it  as  soon  as  he  had  taken 
it  up.  Was  this  new  property  due  to  the 
fact  that  the  salts  were  phosphorescent 
(tho  it  was  not  necessary  to  first  excite 
this  phosphorescence)  or  simply  due  to  the 
fact  that  they  were  Salts  of  Uranyl?  All 
non-phosphorescent  uranium  salts  were 
tried,  as  well  as  later  on,  uranium  metal 
itself.  The  results  were  always  the  same, 
even  when  protecting  the  substances  against 
all  exterior  radiation  by  putting  them  in 
a  thick  lead  box.  When  exposed  for  the 
same  length  of  time,  the  impressions  ob- 
tained on  the  plates  were  more  intense 
according  to  the  greater  richness  in  ura- 
nium salts  of  the  composites.  The  new 
phenomenon  was  atomical;  that  is  to  say 
that  it  depended  upon  the  atom  of  uranium, 
whatever  its  chemical  combination  might  be. 

From  that  time  on  there  was  no  more 
doubt;  Uranium  and  its  composites  emitted 
spontaneously  a  radiation  which  penetrated 
opaque  bodies.  It  was  an  entirely  new 
phenomenon  and  an  unexpected  property 
of  matter.  Radioactivity  was  discovered 
(March  1st,  1896). 

Thus  the  study  of  electric  phenomenon 
led  Antoine  Caesar  Becquerel  to  study  the 
action  of  discharges  on  phosphorescent  sub- 
stances;  Edmond  Becquerel,  who  had  col- 
laborated in  this  work,  continued  the  study 
of  phosphorescence  and  realized  the  excep- 
tional properties  of  Uranyl  Salts.  Henri 
Becquerel  wisht  to  go  deeper  into  the 
(problem  and  found  Radioactivity,  with 
which  these  labors  were  crowned. 

Henri  Becquerel,  in  his  extreme  modesty, 
liked  to  say :  "The  discovery  of  radio- 
activity was  bound  to  he  made  in  our 
laboratory  and  if  my  father  had  lived  till 
1896,  he  surely  would  have  been  its  dis- 
coverer." 

Immediately  after  this  discovery,  all  of 
Henri  Becquerel's  new  experiments  became 
new  conquests.  It  did  not  take  him  long 
to  find  out  that  the  Uranium  radiation 
discharges  electrified  ■  bodies  by  making 
gases  conductive  to  electricity.  This  funda- 
mental property  is  still  to-day  the  only  one 
which  permits  us  to  measure  the  energy 
of  these  rays ;  it  is  ateo  this  property  which 
permits  us  to  prepare  radioactive  sub- 
stances. 

While  Henri  Becquerel  was  studying  the 
nature  of  the  radiations  he  had  just  dis- 
covered, M.  and  Madame  Curie  were  mak- 


ing researches  as  to  whether  there  existed 
other  bodies  presenting  the  same  properties. 
Their  splendid  researches  revealed,  shortly 
after,  that  "Thorium"  radiates  just  as  Ura- 
nium, and  brought  about  the  discovery  of 
products  a  great  deal  more  active,  such  as 
Polonium  and  Radium.  This  last  body  has 
an  activity  about  2,000,000  times  greater 
than  that  of  Uranium.  About  the  same 
time,  M.  Debiern'e  discovered  another  very 
radioactive  element  which  he  called  "Ac- 
tinium." 

Radium,  because  of  its  great  activity, 
permitted  a  very  much  more  complete  study 
of  this  new  phenomenon.  With  the  small 
quantity  of  radium  which  Curie  gave  him, 
Henri  Becquerel  found  out  that  its  radia- 
tion excites  the  luminosity  of  phosphores- 
cent substances  and  that  Radium  is  able 
to  produce  radiations  in  a  very  diversified 
and  penetrating  manner.  He  also  discov- 
ered that  a  magnetic  field  influences  the 
radiations  of  radium  and  he  obtained  on  a 
photographic  plate  clearly  separate  traces 
of  the  two  different  radiations  which  have 
been  called  Alpha  and  Beta  rays.  By  an 
ingenious  and  simple  method,  he  obtained 
a  great  number  of  photographic  proofs 
showing  that  Beta  rays  are  deviated  by  a 
magnet.  He  furthermore  demonstrated  the 
influence  of  an  electric  field  on  the  Beta 
rays,  and  by  the  simultaneous  measuring 
of  electric  and  magnetic  deviation  he  could, 
as  had  been  done  by  Prof.  J.  J.  Thomson 
with  cathode  rays,  calculate  the  proportion 
between  the  charge  and  the  mass  of  the 
corpuscles  which  form  the  radiation.  He 
proved  beyond  doubt  that  the  corpuscles 
which  form  the  Beta  rays  are  identical  with 
the  corpuscles  constituting  the  cathode  rays, 
but  the  speeds  of  the  corpuscles  reach  much 
higher  rates  in  the  case  of  Beta  rays ;  those 
which  are  less  deviated  by  the  magnet  have 
a  speed  neighboring  on  that  of  light. 

It  is  quite  impossible  for  me  in  a  short 
treatise  to  touch  upon  all  the  vast  work 
concerning  radioactivity.  I  will  content 
myself  to  indicate  the  principal  conse- 
quences of  the  discovery  of  Henri  Bec- 
querel. The  corpuscles  forming  the  Beta 
rays  and  those  constituting  the  cathode 
rays  are  quite  identical.  Their  charge  is 
the  atom  of  electricity,  of  which  all  other 
charges  are  the  multiples.  They  are  called 
electrons.  The  mass  of  an  electron  when 
its  speed  is  quite  inferior  to  that  of  light 
(300,000  kilometers  per  second)  is  1800 
times  smaller  than  the  mass  of  the  lightest 
of  atoms,  namely,  the  atom  of  hydrogen. 
The  electron  is  the  universal  constituent  of 
matter. 

Nevertheless,  in  a  pencil  of  Beta  rays, 
emanating  from  a  radioactive  body,  the 
electrons  have  not  all  a  like  speed.  This 
is  why  the  pencil  is  deflected  in  a  magnetic 
as  well  as  in  an  electric  field — for  the 
greater  the  speed,  the  smaller  the  deflection. 
A  fact  of  great  importance  is  that  the  more 
the  speed  approaches  that  of  light,  the 
larger  becomes  the  mass. 

This  result  has  been  explained  by  the 
laws  of  Electromagnetism  and  by  the  Prin- 
ciple of  Relativity  established  by  Prof.  Ein- 
stein. This  principle,  which  has  revolu- 
tionized the  basis  of  mechanics,  shows  that 
the  mass  of  any  body  must  grow  indefinitely 
when  its  speed  tends  towards  the  speed 
of  light  (which  is  the  limit  which  no  body 
in  motion  can  surpass).  The  theoretically 
established  law  was  entirely  verified  by  the 
results  experimentally  obtained  with  Beta 
rays.  (Biicherer.) 

Everything  leads  us  to  believe  that  the 
mass  of  an  electron  is  solely  due  to  the 
charge  that  it  carries.    It  is  almost  certain 
(Continued  on  page  1044) 
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FOR  RADIO 
RECEIVING 


PRICE  $75.00 

Connect  AA  to  Radio  Receiver  and  BB  to  6-volt  storage  battery 


FOR  MUSIC  AND  VOICE 


Telemegafone 


The  Most  Efficient 
Telephone  Receiver 
and  Loud  Speaker 

The  most  rugged,  simple  and 
reliable  instrument  yet 

produced  for  the 
reproduction  of  sound 

For  Radio,  it  is  not  only  a  most 
sensitive  receiver  when  used  with  the 
head-set,  but  is  also  the  most  power- 
ful loud  speaker  manufactured. 

The  powerful  Magnavox  Telemega- 
fone fills  a  long  felt  need  of  public 
speakers  and  places  of  amusement. 

The  Magnavox  Telemegafone  enabled 
President  Wilson  to  speak  to  50,000 
people  at  San  Diego.  The  President's 
Victory  Loan  message  was  trans- 
mitted by  radio  telephone  from  an 
airplane  and  reproduced  by  the  Mag- 
navox Telemegafone  to  20,000  people 
assembled  in  front  of  the  Treasury 
Building  at  Washington,  D.  C. 

Immediate  Deliveries  —  Send  for  Bulletin 


PRICE  $150.00 


With  attachment  for  Phonograph  as-  shown 
Operates  from  6-volt  storage  battery 
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you  are  paying 
for  these  books 
even  though  you 
have  them 


The  difference  between  what  you  CAN  EARN  with 
their  help  and  what  you  DO  EARN  now  is  the  price 
you  pay.  With  the  money  you  ought  to  get  but 
don't,  you  pay  for  any  set  several  times  over.  Every 
month  you  can  earn  enough  extra  to  pay  for  the  set 
you  need.  These  books  bring  the  expert  advice 
and  the  most  modern  approved  methods  of  the 
world's  greatest  authorities  right  to  your  home. 
They  explain  everything  you  ought  to  know  —  they 
will  fit  you  to  get  more  money  out  of  the  work  you 
are  doing  now  — they  will  fit  you  to  hold  a  better 
job  —  the  job  you  want  but  have  never  been  able  to 
get.  Read  our  FREE  examination  offer  below,  that 
brings  the  books  to  you  without  cost  and  guaran- 
tees your  satisfaction. 

Pay-Raising  Books 

at  Greatly  Reduced  Prices 

Carpentry  and  Contracting:,  6  volumes,  2138 

pages,  1000  pictures.    Was  $25.00  Now  $19.80 

Civil  Kneiiif crtiiir,  9  volumes,  3900  pages,  3000 

pictures.  Was  $45.00  Now  29.80 

Electrical  Engineering,  8  volumes,  8000  pages, 

2600  pictures.    Was  $40.00  Now  24.80 

Automobile  Engineering:,  6  volumes,  2600  pages, 

2000  pictures.    Was  $30.00...  Now  21.80 

Machine  Shop  Practice,  6  volumes,  2300  pages, 

260O  pictures.   Was  $30.00  Now  19.80 

Steam  and  Gag  Engineering:,  7  volumes.  8300 

pages,  2500  pictures.   Was  $35.00  Now  21.80 

Law  and  Practice  (with  reading  course),  13  vol- 
umes, 6000  pages,  illustrated.  Was  $72.00.  Now  44.80 
Fire  Prevention  and  Insurance,  4  volumes,  1600 

pages.  600  pictures.    Was  $20.00  Now  16.80 

Telephony  and  Telegrnphy,  4   volumes,  1728 

pages,  2000  pictures.  Was  $20.00  Now  14.80 

Sanitation,  Heating  and  Ventilating,  4  vol., 

1464  pages,  1400  pictures.   Was  $20.00  Now  14.80 

Practical  Accounting,  4  volumes,  1800  pages,  800 

pictures,  etc.    Was  $20.00  Now  14.80 

Drawing,  4  volumes,  1678  pages,  1000  pictures,  blue- 

priots,  etc.   Was  $20.00  Now  14.80 

Send  Mo  Money 

Shipped  for  7  Days'  Trial 

Write  the  name  of  the  books  you  want  on  the  cou- 
pon and  mail  it  today.  We  will  send  the  books  at 
once,  express  collect,  and  you  can  use  them  just  as 
if  they  were  your  own  for  a  whole  week.  If  you 
decide  you  don't  want  to  keep  them,  send  them 
back  at  our  expense. 

Only  50  Cents  a  Week 

If  you  like  the  books,  as  thousands  of  other  men 
have  after  examination,  just  send  us  $2.80.  You 
can  send  the  balance  of  the  special  reduced  price 
the  same  way — $2.00  each  month  (for  Law  $3.00). 
Start  right  now  and  fit  yourself  for  a  better  job  and 
bigger  pay.  The  better  job  will  be  looking  for  you 
if  you  do.  Be  ready  to  meet  it  when  it  comes. 
SEND  THE  COUPON  NOW. 
American  Technical  Society,  Dept.  X-252    Chicago,  U.  S.  A. 

I  American  Technical  Society,  Dept.  X-252  Chicago,  U.S.A.  1 
|  Please  send  me  set  of   | 


for  7  DAYS'  examination,  shipping  charges  collect. 
I  will  examine  the  hooks  thoroughly  and,  if  satisfied, 
will  send  $2.80  within  7  days  and  $2  each  month  (Law 

$3)  until  I  have  paid  the  special  price  of  S  If 

1  decide  not  to  keep  the  books  I  will  return  them  at 
your  expense  at  the  end  of  one  week. 


Name.. 
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that  this  conclusion  must  be  extended  to 
all  matter  of  which  the  inertia  is  of  en- 
tirely electric  origin. 

It  becomes  necessary  therefore  to  give 
up  the  doctrine  of  the  constancy  of  the 
mass  of  the  old  Newtonian  mechanics :  The 
constancy  of  a  mass  is  only  an  approxima- 
tion for  the  case  of  speeds  greatly  inferior 
to  that  of  light ;  an  approximation,  by  the 
way,  perfectly  legitimate  in  practise. 

The  Alpha  rays  are  particles  charged 
with  positive  electricity  propelled  by  a  speed 
of  from  15,000  to  23,000  kilometers  per 
second,  depending  upon  the  radio-active 
Substance  which  emits  them.  It  has  been 
proven  that  each  particle  is  an  atom  of 
Helium  gas  positively  charged  by  losing 
two  electrons.  (Helium  is  one  of  the  rare 
gases  contained  in  the  atmosphere.) 

Helium  therefore  appears  to  be  a  pri- 
mordial clement,  the  atom  of  which  serves 
to  build  up  more  complex  atoms.  This  is 
a  wonderful  fact! 

There  exists  still  a  third  kind  of  rays — 
Gamma  rays.  These  are  identical  with  X- 
rays,  of  great  penetrating  power.  Despite 
their  enormous  speed,  Alpha  and  Beta  par- 
ticles do  not  go  far  when  they  penetrate 
into  a  body.  In  solid  bodies  they  are 
quickly  stopt  and  in  gases  they  also  lose 
their  speed  because  of  the  collisions  they 
experience  with  the  molecules.  Then  every 
time  such  a  tiny  projectile  meets  an  ob- 
stacle, heat  is  the  result.  For  that  reason 
radium  becomes  hot  under  the  action  of  its 
own  rays ;  it  is  always  at  a  temperature 
higher  than  the  ambient  temperature.  One 
gram  of  radium  disengages  132  calories  per 
hour;  that  is  to  say,  a  quantity  of  heat 
sufficient  to  melt  almost  double  of  its  weight 
in  ice.  This  heat  is  due  almost  entirely 
to  the  Alpha  particles  whose  energy  con- 
stitutes 95%  of  the  total  energy  of  the 
radiation. 

M.  Rutherford  discovered  in  1900  that 
Thorium  disengages  continually  a  radio- 
active gas :  Radium  and  Actinium  possess 
the  same  properties.  These  gases  are  called 
"Emanations"  and  they  transform  them- 
selves rapidly.  Their  period,  which  is  to 
say,  the  time  needed  to  become  half-trans- 
formed, is  from  three  to  eight  days  for 
the  Radium  emanation ;  53  seconds  for  that 
of  Thorium,  and  only  3.9  seconds  for  that 
of  Actinium.  Messrs.  Ramsay  and  Soddy 
observed  that  Helium  is  generated  in  direct 
ratio  as  the  emanation  of  Radium  disap- 
pears :  this  Helium  is  nothing  other  than 
the  Alpha  radiation  emitted  by  the  emana- 
tion. What  is  more,  every  object  exposed 
to  the  emanation  becomes  radio-active  it- 
self, but  this  effect  disappears  soon.  This 
is  the  inductive  Radio-Activity  discovered 
by  Curie. 

This  transferred  radio-activity  itself  is 
later  replaced  by  less  active  but  more  stable 
products. 

Professor  Rutherford  explains  all  these 
facts  by  his  admirable  theory  of  the  Evo- 
lution of  Matter.  Each  active  body  of 
large  atomic  weight,  such  as  Uranium, 
Thorium  and  Actinium,  gives  birth  to  a 
family  of  elements  of  which  each  is  pro- 
duced by  the  preceding  one ;  also,  at  each 
emission  of  Alpha  rays,  Helium  is  pro- 
duced. 

These  elements  are  more  or  less  ephem- 
eral, altho  the  average  life  of  an  atom 
varies  in  wide  limits,  the  average  duration 
of  life  of  the  Uranium  atom  is  7  billion 
years — Actinium,  5}4  seconds,  and  that  of 
Actinium  1/500  of  a  second. 

Uranium  is  the  ancestor  of  Radium,  of 
Polonium,  and  in  this  family  it  is  very 
probable  that,  besides  Helium,  the  final 
product,  which  appears  stable  to  us,  is 
lead. 


It  is  essential  to  note  that  the  radio- 
active transformations  are  not  chemical  de- 
compositions for  their  character  is  abso- 
lutely different ;  they  are  spontaneous — they 
are  independent  of  temperature  effects  and 
no  physical  agency  can  modify  them — at 
least  not  within  the  limits  of  the  average 
actions  which  we  have  at  our  disposal. 
Moreover,  they  bring  into  play  a  colossal 
energy. 

Thus  it  is  that  radio-active  bodies  are  not 
composite  bodies — they  are  elements  the 
atoms  of  which  convert  themselves.  In 
this  case  it  is  a  transmutation  or,  more 
exactly,  a  disintegration  of  matter. 

Is  radio-activity  a  general  property  of 
matter?  It  is  quite  natural  to  believe  so. 
It  is  probable  that  all  matter  undergoes 
a  transformation,  the  average  life  of  or- 
dinary atoms  being  at  least  several  dozen 
trillions  of  years.  The  slow  speed  at  which 
these  transformations  occur  gives  us  the 
illusion  of  stability. 

The  phenomenon  of  radio-activity  then 
teaches  us  that  matter  is  not  unchangeable, 
that  elements  become  transformed  and  that 
they  constitute  a  great  reservoir  of  energy; 
one  single  gram  of  Radium  which  trans- 
forms itself  completely  into  Helium  and 
finally  into  Lead,  furnishes  as  much  energy 
of  combusion  as  500  kilograms  of  coal, 
and  this  is  only  an  infinite  part  of  its  total 
energy,  for  there  still  remains  the  energy 


Metallic  rod  connecting 
mih  outside  a/mospherp 


■Insulating 
stopper 


Electroscope  Described  by  the  Author  and 
Having  Diverging  Leaves  Made  of  Aluminum 
Instead  of  Gold  Leaf.  Radioactive  Sub- 
stances Act  to  Discharge  a  Charged  Elec- 
troscope. 


contained  in  Helium  and  Lead!  Einstein 
has  shown  in  his  Principle  of  Relativity 
that  any  gram  whatever  of  matter  must 
hold  9.10  20  ergs,  which  is  to  say,  a  quan- 
tity of  energy  sufficient  to  lift  ten  million 
tons  one  kilometer  (.62  mile)  high. 

However,  in  the  case  of  radio-active 
transformations  the  spontaneous  disengage- 
ment of  energy  is  very  slow.  It  is  to  be 
hoped  that  some  day  we  will  know  how  to 
accelerate  the  decay  of  the  atoms  and  thus 
utilize  the  forces  they  contain ;  then  in- 
versely use  this  energy  to  obtain  the  en- 
tirety (integration)  of  matter,  which  means 
the  inverse  phenomenon  of  radio-activity 
The  man  who  discovers  how  to  regulate  at 
will  the  transformation  of  the  elements  will 
assuredly  possess  "divine  power" ! 


WILL 

Mr.  S.  Le  Roy  Whitaker,  of  Topeka, 
Kansas,  kindly  communicate  with 
the  Editor  of  this  publication  as 
soon  as  possible! 
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"He  Deposits  $500  a  Month  P 

''See  that  man  at  the  Receiving  Teller's  window  ?  That's  Billy  King,  Manager  for 
Browning  Company.  Every  month  he  comes  in  and  deposits  $500.  I've  been  watch- 
ing Billy  for  a  long  time — take  almost  as  much  interest  in  him  as  I  do  in  my  own  boy. 

"Three  years  ago  he  started  at  Browning's  at  $15  a  week.  Married,  had  one  child, 
couldn't  save  a  cent.  One  day  he  came  in  here  desperate — wanted  to  borrow  a  hun- 
dred dollars — wife  was  sick. 

"I  said,  'Billy,  I'm  going  to  give  you  something  worth  more  than  a  loan — some  good  advice — and  if  you'll 
follow  it  I'll  let  you  have  the  hundred,  too.  You  don't  want  to  work  for  $15  a  week  all  your  life,  do  you?'  Of 
course  he  didn't.  'Well,'  I  said,  'there's  a  way  to  climb  out  of  your  job  to  something  better.  Take  up  a  course 
with  the  International  Correspondence  Schools  in  the  work  you  want  to  advance  in,  and  put  in  some  of  your 
evenings  getting  special  training.  The  Schools  will  do  wonders  for  you — I  know,  we've  got  several  I.  C.  S. 
boys  right  here  in  the  bank.' 

"That  very  night  Billy  wrote  to  Scranton  and  a  few  days  later  he  had  started  studying  at  home.  Why,  in  a 
few  months  he  had  doubled  his  salary  !  Next  thing  I  knew  he  was 
put  in  charge  of  his  department,  and  two  months  ago  they  made 
him  Manager.  And  he's  making  real  money.  Owns  his  own 
home,  has  quite  a  little  property  beside,  and  he's  a  regular  at  that 
window  every  month.  It  just  shows  what  a  man  can  do  in  a 
little  spare  time." 

Employers  are  begging  for  men  with  ambition,  men  who  really 
want  to  get  ahead  in  the  world  and  are  willing  to  prove  it  by  training 
themselves  in  spare  time  to  do  some  one  thing  well. 

Prove  that  you  are  that  kind  of  a  man !  The  International 
Correspondence  Schools  are  ready  and  anxious  to  help  you  prepare 
for  something  better  if  you'll  simply  give  them  the  chance.  More 
than  two  million  men  and  women  in  the  last  28  years  have  taken  the 
I.  C.  S.  route  to  more  money.  Over  100,000  others  are  getting 
ready  in  the  same  way  right  now. 


'  TEAR  OUT  HERE" 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX   6218,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the  post, 
tlon,  or  in  the  subject,  before  which  I  mark  X. 


I  3 


Is  there  any  reason  why  you  should  let  others  climb  over  you 
when  you  have  the  same  chance  they  have?  Surely  the  least  you 
can  do  is  to  find  out  just  what  there  is  in  this  proposition  for  you. 
Here  is  all  we  ask:  Without  cost,  without  obligating  yourself  in  any 
way,  simply  mark  and  mail  this  coupon. 
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Semi-Permanent  Silvered 

PHONOGRAPH 

NEEDLES 

THESE  needles  have 
parallel  sides  (not 
tapered  like  the  ordinary 
steel  needles)  and  as  they 
wear  down  they  always  fit 
the  record  grooves  per- 
fectly. 

These  needles  are  more 
economical  and  more  con- 
venient than  steel  needles. 
They  play  many  times 
without  change,  they  do 
away  with  the  necessity 
of  putting  in  a  new  needle 
after  playing  each  record, 
they  sweeten  the  tone  and 
increase  the  life  of  the 
records. 

FRPFt  A  sample  needle  will 
1  l\LL,   be  given   free  so 

that  you  can  prove  its  merit  for 

yourself.    Write  for  yours  today. 

Three  Grades 

Loud,  Medium,  Soft 

25c  per  card  of  5    40c  in  Canada 

J&anova  |JI]tntot)rapIj 
Company,  $nc. 

George  E.  Bright  son,  President 
2  7!)  Broadway,  Dept.  (I..  New  York 
Toronto:  1.  Montagues  <f  Co. 

CAUTION  !  Beware  of  ilm- 
V"/A'-'  1  ,wn  •  ilarly  constructed 
needles  of  inferior  quality. 


LEARN  MUSIC 
WITHOUT 
A  TEACHER 

New  way.  Any  instrument  you  like  now  made  easy. 
Piano,  Organ,  Violin,  Banjo,  Mandolin,  Cornet,  Harp, 
'Cello.  Ukelele,  Saxophone,  Piccolo,  Clarinet,  Flute, 
Trombone,  Guitar,  Harmony  and  Composition.  Viola 
or  Sight  Singing,  all  by  note.  Don't  even  need  to  know 
one  note  from  another  to  begin.  Lessons  by  mail  in 
simplified  chart  and  picture  form  take  you  step  by  step, 
and  make  every  step  as  simple  and  clear  as  A  B  C. 
Prepared  by  foremost  musicians.  Over  225,000  people, 
from  seven  years  old  to  seventy,  have  learned  through 
these  simple  lessons.  Many  have  become  teachers.  This 
new  method  succeeds  even  after  old  methods  of  per- 
sonal instruction  fail.  Entire  course  on  trial — you  to 
be  the  judge  and  jury:  averages  only  a  few  cents  a, 
week  if  satisfied  and  nothing  whatever  if  not. 

Free  book  shows  how  simple  and  easy  it  is  and  gives 
full  information.  Special  introductory  offer  if  you 
answer  at  once.  Write  today,  then  judge  for  yourself. 
Instruments  supplied  when  needed,  cash  or  credit.  No 
obligation.  Address 

U.   S.   SCHOOL   OF  MUSIC 

1332  Brunswick  Bldg.  New  York  City 


ELECTRIC  LAMP  BEST  FOR 
MINES. 

Nowadays  the  up-to-date  miner  carries  a 
package  of  electricity  about  with  him  while 
underground.  It  is  a  small  storage  battery 
attached  to  the  back  of  his  belt,  and  is 
connected  by  a  cord  with  a  lamp  fastened 
to  the  front  of  his  cap.  The  lamp,  provided 
with  a  reflector,  throws  a  flood  of  light  in 
front  of  the  miner.  But  its  chief  advan- 
tage is  absolute  safety.  In  olden  days 
miners  (who  must,  of  course,  have  light) 
carried  about  with  them  open-flame  lamps. 
These  caused  innumerable  disastrous  acci- 
dents thru  ignition  of  coal  dust  or  gases. 
Sir  Humphry  Davy's  invention  of  a  safety 
lamp  whose  flame  is  protected  by  a  wire 
gauze  saved  an  immense  number  of  lives. 


By  PROF.  FLOYD  L.  DARROW. 
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PROPERTIES  AND  EFFECTS  OF  METHYL 
ALCOHOL. 

When  pure,  methyl  alcohol  is  a  clear 
colorless  liquid  with  a  not  unpleasant 
vinous  odor.  The  disagreeable  odor  usual- 
ly noticed  is  due  to  the  presence  of  im- 
purities. The  alcohol  boils  at  about  67 
degrees  centigrade  and  burns  with  a  hot, 
almost  colorless  flame,  making  it  useful 
as  a  fuel.  Its  great  power  of  solution  ren- 
ders it  invaluable  as  a  solvent  for  var- 
nishes, dyes,  fats,  oils  and  resins.  Because 
of  its  very  poisonous  properties  it  is  used 
to  denature  ethyl  alcohol  and  thus  render 
the  latter  unfit  for  use  in  beverages,  al- 
tho  leaving  it  unimpaired  for  many  in- 
dustrial purposes.  Such  denatured  alcohol 
can  be  imported  duty  free. 

Taken  into  the  stomach  methyl  alcohol 
is  a  violent  poison  and  its  presence  in 
cheap,  adulterated  whiskies  has  been  re- 
sponsible for  many  deaths.  Even  the  fumes 
from  varnishes  containing  it  has  been 
known  to  produce  fatal  prostration.  Wood 
alcohol  has  a  peculiar  selective  action  on 
the  optic  nerve  and  doses  insufficient  to 
produce  death  frequently  result  in  per- 
manent paralysis  of  this  nerve  and  total 
blindness. 

Wood  alcohol  is  capable  c  f  producing 
intoxication  similar  to  that  of  grain  alcohol, 
but  it  is  somewhat  slow  in  action  and  its 
symptoms  are  of  long  duration.  Fall  of 
bodily  temperature  is  very  marked,  fol- 
lowed by  convulsive  muscular  movements 
of  a  ryhthmic  character.  There  is  a  loss 
of  sensation  and  also  of  the  reflex  move- 
ments of  the  muscles.  The  eyes  are  espe- 
cially affected.  Dilation  of  the  pupil,  con- 
traction of  the  field  of  vision  and  a  rapid 
failure  of  sight  result. 

The  symptoms  of  wood  alcohol  poison- 
ing are  due  to  the  chemical  fact  that  in 
the  system  it  is  oxidised  to  formic  acid,  a 
highly  poisonous  substance.  The  similar 
oxidation  of  grain  alcohol,  or  spirits  of 
wine,  yields  acetic  acid,  the  acid  of  vine- 
gar. In  either  case  the  first  product  of  the 
oxidation  is  an  aldehyd,  as  is  shown  in  the 
test  for  methyl  alcohol,  but  this  is  fol- 
lowed in  the  system  by  oxidation  to  an 
acid. 

All  that  can  be  done  in  cases  of  wood 
alcohol  poisoning  is  to  eliminate  the  alcohol 
by  sweating  and  to  drink  large  quantities  of 
sodium  bicarbonat  solution.  The  bicarbonat 
will  neutralize  the  formic  acid  in  the  system. 

"EVADING"  THE  LIQUOR  COP. 

Place  on  the  table  three  rows  of  tum- 
blers. In  the  bottom  of  each  tumbler  in 
the  first  row  put  a  few  drops  of  an  alcohol 
solution  of  the  indicator  phenolphthalein. 
Denatured  alcohol  may  be  used  in  making 
(Continued  on  page  1048) 


Boys 
FREE! 


Would  you  like  to  earn  one  of  these 

Magnificent  Bicycles 

absolutely  without  costing  you  one  centT 


FREE! 


HUNDREDS  OF  OTHER  EXPENSIVE 
PRESENTS  ALSO  GIVEN 

We  have  secured  an  enormous  quantity  of  very  beautiful 
colored  pictures.  consistinp;of  art,  floral,  landscape,  religious, 
patriotic  etc..  and -a  verv  fortunate  purchase  permits  us  to 
sell  them  at  the  astonishingly  low  price  of  25  cents  each,  at 
which  price  they  are  irresistible,  and  will  certainly  go  fast. 

Now  all  you  have  to  do  is  to  send  us  your  name  and  address  and  we  will 
send  you  20  of  these  beautiful  pictures,  without  any  charee  whatsoever. 
These  Dictures  you  are  to  sell  at  25  cents  «ach.  When  sold,  send  us  the 
money  and  we  1  send  you  poods  O F  YOUR  OWN  SELECTION  from 
our  300  page  catalog  to  the  value  of  $4.00.  Remember,  you  eetthese  goods 
as  a  premium  for  selling  the  pictures  Bnd  sending  us  the  money.  You 
don't  have  to  pay  a  cent  for  them.  Many  of  our  agents  have  Bold  the  whole 
20  pictures  in  one  day:  some  have  sold  them  in ihe  evening.  One  agent 
sold  six  on  the  way  home  from  the  post  office,  another  sold  some  before 
he  got  out  of  the  post  office.  Another  agent  sold  the  entire  lot  in  on© 
lio.ife.  People  are  wild  to  get  these  pictures  once  they  see  them,  and  you 
will  have  no  difficulty  in  disposing  of  them  if  you  will  only  show  them. 
Remember,  you  have  our  entire  catalog  to  select  your  premiums  from, 
and  there  are  hundreds  of  presents  such  as  Air  Rifles,  Guns.  Moving 
Picture  Machines,  Musical  Instruments.  Cameras.  Telescopes,  Printing 
Presses  Typewriters,  Books,  Puzzles.  Games,  Tricks,  Toys  and  Novel- 
ties, Rubber  Stamps.  Household  Labor-Saving  Devices,  etc  many  of 
them  unprocurable  elsewhere,  and  we  are  Bore  you  would  like  to  get 
many  of  them,  especially  if  you  can  do  so  without  having  to  pay  any 

m°Byycontinuing  the  aalo  of  onr  pictures  you  can  earn  the  magnificent 
Ricycle  illustrated.  We  will  give  you  $4.00  worth  of  presentB  for  every 
20  pictures  you  sell.  Send  in  your  application  at  once  Bnd  we  will  Sena 
you  the  first  lot  of  pictures  immediately,  accompanied  by. our  big  catalog 
of  over  a  thousand  different  articles  to  select  your  premiums  from,  you 
don't  have  to  Bend  any  money.  We  trust  you  absolutely, 

Johnson  Smith  8  Co.,  Dept.  E7.  3224  N.Halsted  St.,  Chicago 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a  minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a  gentle  massage. 
Can  be  used  with  or  without  electric  current. 

All  users  of  the  Lek-TrO  ShaV  «pe»k  well  of  if 

A  barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A  home  user  says — "The  most  pleasing  shave  TJ 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  111 
effects  as  I  usually  get  from  another  razor." 

No.  1  Made  for  use  from  Light  Socket. 

No.  2  Made  for  use  from  Dry  Battery. 

Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

Dept.  122,  Omaha,  Nebr. 


INVARIABLY 

Four-months-for-a-dollar  subscribers 
renew  their  orders  for 

THE  PHOTO  PLAY  WORLD 

because  they  find  this  high  class 
publication  indispensable  for  their 
library  every  month. 

If  you  are  not  a  regular  reader,  a 
dollar  will  bring  you  the  next  four 
numbers,  each  bigger  and  better 
than  ever.  When  your  subscription 
has  expired  you  11  want  the  Photo 
Play  World  regularly. 

The  yearly  subscription  is  $3.50— » 
35  cents  on  newsstands. 

Sample  copy  on  request. 

THE  DOWNS  PUBLISHING  COMPANY 


Bulletin  Building 


Philadelphia,  Pa. 


'BOW  LEGS  and  KNOCK- 
KNEES"  UNSIGHTLY 

Send  for  booklet  showing  photos  of  men 
with  and  without  THE  PERFECT  LEG 
FORMS. 

PERFECT  SALES  CO. 

140  N.  Mayheld  Ave.,  Dept  50,  Chicago,  III.1 
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\  Ready- Built 
Horn 


The  Cabinet  pieces,  as  you  receive  them,  all 
ready  for  assembly  and  finishing,  according 
to  plan  3.  Also  furnished,  " knocked-down," 
plan  2,  and  for  cabinet  makers,  plan  1,  to  be 
worked  out  from  simplified  plans  and  blue 
prints,  which  we  supply. 


The  Cabinet  Pieces  consist  of  legs,  shelves,  doors, 
scroll,  dome  strips,  panels,  ready-built  tone 
chamber,  and  all  other  pieces  ready  to  assemble 
and  glue  together.  No  cutting,  no  fitting,  no  spe- 
cial tools  required.  The  Cabinet  in  the  White,  so 
styled  by  our  information  literature,  are  the  cabi- 
net pieces  all  assembled  and  glued  together. 
There  remains  only  for  you  to  install  the  motor 
and  tone  arm,  attach  the  cabinet  hardware  and 
do  the  finishing.  This  is  our  Plan  3,  and  is  very 
popular,  as  it  calls  for  the  least  amount  of 
mechanical  work,  and  is  more  quickly  done. 


This  Shows  How  Easy 
We  Make  It  For  You  To 

BUILD  YOUR  OWN 

PHONOGRAPH 

LOOK  at  the  cut  at  the  left,  and  you  will  quickly  see  how  easy 
4  we  have  made  it  for  you  to  build  your  own  Phonograph,  in 
your  own  home,  kitchen,  basement,  or,  out  in  the  garage,  after 
you  receive  the  cabinet  pieces,  all  cut,  fitted,  all  ready  to  go 
together  according  to  our  plan. 

You  Don't  Need  to  Be  a  Cabinetmaker 

to  do  the  job.  All  the  hard  part  has  been  done.  No  chance  for 
mistakes.  After  it  is  all  set  up  and  the  Tone  Arm  and  Motor 
are  in  place,  it  will  be  another  simple  matter  to  finish  it  in  the 
color  you  wish.    You  will  enjoy  the  work  immensely. 

Read  What  This  Ohio  Man  Says: 

"I  have  found  it  no  trick  at  all  to  build  your  Model  5.  .  .  . 
Would  not  trade  it  for  any  selling  around  $200.00  in  the  stores 
....  I  am  going  into  the  business  of  building  Phonographs  to 
sell  my  friends." 

You  can  do  what  he  did,  and  have  a  beautiful  machine  at  a 


You  do  not  have  to  confine  yourself  to  any  one 

Six  Models  to  Choose  From 

all  handsome,  offering  you  a  wide  range  in  price.  The  mechanical  parts  are  the  same 
in  quality  for  all  models  and  consist  of  motor,  sound-box,  tone-arm,  turn-table,  winding 
crank,  speed  regulator,  brake,  etc.  No  machine  at  any  price  has  any  finer  mechanical 
equipment  than  these.    They  play  all  records. 

Agents  Are  Making  Big  Money 

How?  Making  and  selling  Phonographs  on  our  plan!  Naturally  they  can  sell  much 
cheaper  than  the  retailer,  and  the  demand  is  always  greater  than  the  supply.  Soon  a  man 
has  to  devote  all  his  time  to  HIS  OWN  BUSINESS. 

He  has  entered  the  manufacturers  class,  and  become  engaged  in  one  of  the  best  busi- 
nesses on  earth — the  musical  instrument  business,  and  by  starting  small,  he  can  grow, 
and  furnish  his  own  capital.  We  help  him  with  his  manufacturing  and  merchandising 
plans,  at  every  stage.  There  is  not  sufficient  room  here  to  give  the  particulars  of  the 
whole  interesting  plan,  but  we  will  do  so  if  you  will 

SEND  COUPON  TODAY  FOR  FULL  PARTICULARS 

and  read  them  carefully.  They  will  open  up  a  new  business  to  you,  as  well  as  show  you 
how  you  can  build  a  phonograph  for  yourself,  at  a  tremendous  saving  in  cost — fully 
one-fourth.     Send  that  coupon  right  away,  while  the  subject  is  fresh  in  your  mind. 

MODERN  PHONOGRAPH  SUPPLY  COMPANY 


Tremendous  Saving  in  Cost 

if  you  will  do  as  we  say — send  for  the  cabinet  pieces  and  do  a 
little  pleasant  work,  in  spare  time,  at  home. 
The  family  will  enjoy  the  phonograph  as  much  as  you,  and  all 
will  be  prouder  of  it  because  you  made  it — Built  It  Yourself. 

model.   There  are 


200  Springer  Bldg. 


313  S.  Clinton  St.,  Chicago,  111. 


FILL   OUT    THIS    COUPON    AND    MAIL  TODAY 


MODERN  PHONOGRAPH  SUPPLY  CO. 

200  Springer  Bldg.,  313  S.  Clinton  St.,  Chicago,  111. 

Gentlemen  : — Please  send  me  full  particulars  of  your  "Build  Your  Own  Phonograph' 
proposition,  without  obligation  to  me. 

Name   

Street  Address  

City  or  Town  State  


I 

/ 


This  is  the  finished  product,  model  5.  that 
one  of  our  patrons  built  himself,  from  our 
Cabinet  Pieces,  and  mechanical  parts,  etc., 
at  about  one-fourth  retail  price  asked  for  a 
machine  of  like  quality. 
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How  to  Become 
A  Master  of  English 


One  Hour  a  Day 
Will  Raise  Your  Pay 

MORE  money!  Isn't  that  the  ambition  of  all  of 
us?  Isn't  it  YOUR  ambition?  The  things  you 
can  do  with  money  make  life  worth  living- 
help  you  buy  such  luxuries  as  a  home  of  your  own, 
a  car,  better  clothes,  and  have  money  in  the  bank. 
The  mental  satisfaction  of  making  big  money  is  a 
luxury  itself.  It  gives  a  man  confidence  and  pep 
to  know  that  he  has  the  ability  to  command  big 
pay.  To  "make  more  money"  is  both  a  natural  and 
healthy  ambition— one  you  can  accomplish  any 
time  you  are  ready. 

Your  ambition  to  hold  a  better  job,  to  earn  bigger 
pay,  can  be  fulfilled  when  you  realize  that  salaries 
are  paid  on  a  C.  O.  D.  basis.  Your  pay  check  is  a 
cold-blooded  indication  of  what  you  can  deliver. 
Therein  lies  the  key  to  satisfying  your  ambition. 
DELIVER  MORE.  Your  boss  won't  take  the  time 
to  improve  your  delivery  to  him.  That's  up  to  you. 
When  you  can  deliver  more  you'll  find  employers 
eager  and  willing  to  bid  for  your  services.  So  many 
can  deliver  but  a  part  of  the  requirements  that 
there  is  naturally  a  big  market  for  the  man  who  is 
above  this  class— the  man  who  can  think  and  act 
for  himself. 

Set  aside  one  hour  a  day  to  raise  your  pay— one 
hour  that  will  not  interfere  with  your  work  or  plea- 
sure— one  hour  that  does  not  now  earn  you  a  cent. 
Designate  in  the  Coupon  below  the  work  in  which 
you  would  like  to  earn  more  money  and  we'll  show 
you  how  to  do  it,  without  risk  or  obligation  on 
your  part. 

American  School  of  Correspondence 

Dept.  E-262      Chicago,  U.  S.  A. 


THAINING-THE  KEY  TO  SUCCESS 


r 


Explain  how  I  can  qualify 
for  the  position  checked. 

High  School  Graduate   Lawyer 

Electrical  Engineer   Business  Manager 

Electric  Light  and  Power   Certified  Pub.  Acc'nt 


Superintendent 
..Hydroelectric  Engineer 
..Telephone  Engineer 
..Telegraph  Engineer 
..Wireless  Operator 
..Architect 

..Building  Contractor 
..Civil  Engineer 
..Structural  Engineer 
..Mechanical  Engineer 
..Shop  Superintendent 
..Steam  Engineer 

..Draftsman  and  Designer   Common  School  Branches 


..Accountant  and  Auditor 
..Bookkeeper 
..Stenographer 
..Fire  Insurance  Expert 
..Sanitary  Engineer 
..Master  Plumber 
..Heating  and  Ventilating 

Engineer 
..Automobile  Engineer 
..Automobile  Repairman 
..Airplane  Mechanic 
..Gen'l  Education  Courses 


FACT0RY-T0- RIDER 

SA  VES  YOU  MONEY 

Buy  direct  and  save  $10  to  $20  on  a 
bicycle.  RANGER  BICYCLES  now 
come  in  44  styles,  colors  and  sizes. 
Greatly  imDroved;  prices  reduced.  WE 
DELIVER  FREE  to  you  on  approval  and 
SO  days  trial,  actual  riding  test. 
EASY  PAYMENTS  if  desired,  at  a 
small  advance  over  our  Special  Fac- 
tory-to-Eider  cash  prices. 
TIRES,  lamps,  wheels,  parts  arid 
suppliesat  half  usual  prices. 
Do  not  buy  a  bicycle,  tires,  or  sun- 
dries until  you  get  our  big  free 
Ranger  catalog,  low  prices  and 
liberal  terms.  A  postal  brings  every 
thing. 

IICAncYCLE  COMPANY 
111  CHU  Dept.  M-107  Chicago 


Ranger 
Electric 
Lighted 
Motorbike 


ACCOUNTANCY 

Be  .a  Cost  Expert.EarnS3.000  to  SIO.O00  yearly 
I  CPA's  teach  you  thoroughly  in  a  few  months  by  our 
■^^tw       New  Home  study  .system-Low  Cost -TREE  BOOK. 
pittnwtioMt  Accountant*  Society.  Depfi  39N  jK6  SXichigan  Ave. Chicago] 


seal  Chemical 
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the  solution.  Cover  the  bottom  of  each 
tumbler  in  the  second  row  with  strong  sul- 
furic acid.  Likewise  cover  the  bottom  of 
each  tumbler  in  the  third  row  with  a  strong 
solution  of  caustic  soda. 

Fill  a  pitcher  with  clear  water  and  add 
one  or  two  tablespoonfuls  of  household 
ammonia.    Stir  thoroly. 

Now  announce  to  your  audience  that  you 
are  going  to  pour  wine  from  a  pitcher  of 
water,  at  the  same  time  filling  the  first  row 
of  tumblers.  The  ammonia  and  the  phenol- 
phthalein  immediately  react,  giving  a  beau- 
tiful wine  color  and  yet  you  are  pouring 
into  apparently  empty  tumblers. 

Then  suppose  you  spy  the  "Federal  liquor 
officer"  and  wish  to  destroy  the  evidence  of 
beverages  of  more  than  one-half  per  cent 
of  alcohol.  Pour  the  "wine"  into  the  sec- 
ond row  of  tumblers  and  it  will  at  once 
change  into  water.  .The  acid  destroys  the 
ammonia  and  removes  the  color. 

When  the  "officer"  has  gone  and  the 
danger  is  past,  pour  the  decolorized  "wine" 
into  the  third  row  of  tumblers  and  the  wine 
will  reappear.  The  caustic  soda  reacts  with 
the  phenolphthalein  to  give  the  color  again. 

No  more  striking  set  of  color  changes 
than  this  can  be  seen  on  the  stage. 

The  preparation  of  pitcher  and  tumblers 
are  of  course  made  in  advance  of  the 
demonstration. 


Tlhi©  Goddard  Moosa 
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the  rocket  takes  only  a  few  minutes  to 
make  its  ascent  and  descent. 


Rocket or cannon 
exhibiting  'A/ex 
due  to  uptown. 
The  heated 
gases  expai. 
egua//t/n 
spher/co/i 
fyrmotioi, 


Rapidly  expanding 
t» plosive  force 


If  an  Explosion  Occurs  the  Force  Expands 
Rapidly  in  Rings  as  Shown,  Causing  a  Mov- 
able Body^to  Exhibit  a  "Kick"  or  Movement 
Along  the   Line  A-B. 

The  Possibility  of  Reaching  the  Moon. 

From  his  findings  Dr.  Goddard  claims 
that  reaching  such  extreme  altitudes  as 
2,310,000  feet  (437  miles)  is  not  at  all  im- 
probable provided  that  the  efficiency  is  high. 
Theoretically  a  body  shot  from  this  earth 
and  traveling  at  a  rate  of  6.95  miles  per 
second  would  never  return.  This  was  illus- 
trated in  the  article  by  Mrs.  Isabel  Lewis 
in  the  September  issue  of  this  magazine. 

Consider  now  that  instead  of  an  initial 
velocity  which  must  die  down  due  to  air 
resistance,  overcoming  the  gravitational  pull 
of  the  earth,  Dr.  Goddard  claims  that  if  the 
energy  is  being  supplied  constantly  there 
should  be  no  difficulty  in  reaching  even 
such  bodies  as  the  moon,  and  exploding 
there  the  effect  could  be  noted  thru  a 
telescope. 


Is  a  valuable  FHEE  booklet  which  proves  that  the 
Kleiser  Mail  Course  in  Practical  English  and  Mental 
Efficiency  will  teach  you  to  Write  Stories  that  Sell- — 
Literature  that  will  Compel  Attention;  It  will  show  you 
how  to  Eniarge  Your  Stock  of  Words — Use  the  Right 
Word  in  the  Right  Place — Prepare  Sermons.  Addresses. 
Advertisements.  Letters,  etc. 

BOOTH  TARKINGTON  and  Professional  Men.Speak- 
Distinguished  Novelist:  ers,  and  others  are  sending 
"Your  Course  is  almost  enthusiastlo  letters  telling 
painfully  needed  by  many  how  the  Course  has  en- 
professional  writers  and  larged  their  mental  capac- 
speakers.  A  student  who  W.  increased  their  incomes, 
intelligently  follows  your  »  will  do  the  same  for 
Course  will  know  what  he  YOU  Send  TO-DAY  for 
is  talking  about  when  he  the  FHEE  booklet  to 
talks  or  when  he  writes  "  l^%^W^^^!yf. 


LIFE'S  BACKBONE 

Get  This  Free  Booklet 

You  need  it  right  now  if  you 
haven't  the  pep-punch-ambltton 
you  should  have.  If  you  are  ir- 
rltablb — nervous — unable  to  con- 
centrate; if  you  suffer  from  dizzy 
spells  —  insomnia  —  headaches  — 
rheumatic  or  other  pains— con- 
stipation— indigestion — sore  mus- 
cles— depression.  It  describes  my 
world  famous  system  of  Con- 
densed Exercise,  and  tells  how 
you  can  win  to  robust,  vigorous 
manhood  through  the  use  for 
ONLY  TEN  MINUTES  EACH 
DAY  of  my  wonderful  invention 
AUTOMATIC  HEALTH 
EXERCISER 

Scientifically  built.  You  can  actually  watch  yourself 
grow  in  strength  from  day  to  day.  Helps  you  attain 
a  superb  physique — you  can  double  your  present 
strength.  Learn  to  live  right!  Get  all  the  happiness 
and  joy  there  is  in  life!  Life's  Backbone  points  the 
way.  It's  FBEE.  Send  for  it  now. 
Prof.  A.  P.  Schmidt.  1953  Broadway,  New  York  City 


GLIDE  "O"  PLANE 

Learn  the 
principles  of 
Aviation  by 
flying  our 
famous  glide 
O  plane.  Not 
a  toy,  but  a  scientifically  con- 
structed gliding  model,  which  may 
be  thrown  by  hand  on  the  field 
or  launched  from  the  top  of  the 
///  hill.  Will  circle,  loop  and  glide 
gracefully  with  a  light  throw. 
Constructed  of  best  materials, 
("finished  in  Bright  colors  with  the  insignia 
'of  the  TJ.  S.  Army  on  the  Main  Plane. 
Very  durable  and  easy  to  fly.  All  wood,  ad- 
justable. Price  55c  Postpaid  In  TJ.  S.  Send  for 
catalogue  H3. 

HEC  Aeroplane  Co.,      345  E.  49th  St.,      New  York  City 


Big  Profits  Every  Month  in 

Battery  Charging 


You  Can  Make  Big  Profits  in  BATTERY  CHARGING 

Owners  of  HB  Chargers  everywhere  are  making  SI 00  to  $360 
Clear  Profit  every  month.  YOU  can  do  as  well.  Don'tdelay 
Get   out  and  get  this  business  with  sturdy  dependable  UB 

Equipment. 

This  HB  500  Watt  Charger  Will  Pay  $  1 OO  to  $200 
CLEAR  PROFIT  EACH  MONTH 

No  electrical  knowledge  required  to  install 
or  operate.  Recharged  8 6-vo!t  batteries  at 
once.  Coats  10c  to  15c  each  to  recharge,  cus- 
tomer pays  75c  to  $1.50.  No  burn  outs  or 
expensive  renewals.  Economical  to  run.  re- 
quires  no  attention,  save  occasional  oiling. 
Small  Payment  Puts  This  Money-Maker 

In  Your  Garage 
Balance  In  easy  monthly  payments. 
Earnings  easily  pay  for  machine. 
Send  today  for  full  information. 
Sold  underHB  ABSOLUTE  MONEY 
BACK  GUARANTEE.  OrderNOW. 

Get  busy!  Getthose  Profi\sl 
HOBART  BROTHERS  COMPANY 
Box  22E  Troy,  Ohio 

Successful  MJtb.  Since  1893 


Learn  Shorthand.  5  Hours 

You  will  be  amazed  at  the  ease  and  quickness  with 
which  you  learn  the  wonderful  K.  I.  Shorthand. 
In  a  few  hours  you'll  know  the  whole  system  and 
can  then  gain  speed  in  taking  down  dictation,  con- 
versation, speeches,  orders,  etc.,  as  fast  as  a  person 
talks.  A  free  lesson  will  be  mailed  by  King  In- 
stitute, EB-300,  Station  F,  New  York,  N.  Y.  Just 
write  for  this  and  see  how  easy  you  learn.  Aston- 
ish everybody  with  your  ability,  and  earn  more 
money.  

Learn  Autos  and  Tractors 

Wonderful  opportunities  constant- 
ly offered  trained  men;  we  train 
you  thoroughly  to  start  your  own 
business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
»t„   «  ^  .  good.    Cataloer  Free. 

Cleveland  Automobile  School,  1807E.24thSt,  Cleveland,  0. 
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MOST  SENSITIVE  MICROPHONE 


YOU  can  easily  make  a  highly  sen- 
sitive detectophone  by  using  a 
Skinderviken  Transmitter  Button  to 
collect  the  sound  waves.   You  can  build  your  own  out-? 
fit  without  buying  expensive  equipment.   Think  of  the 
fun  you  would  have  with  such  an  instrument! 
It's  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and 
hear  the  conversation  being  held  all  over  the 
house.  You  can  connect  up  different  rooms  of  a 
hotel.  This  outfit  was  used  by  secret  service 
operatives  during  the  War.  It  is  being  used  on 
the  stage. 

So  much  for  its  com- 
mercial adaptations! 
You  can  procure  ap- 
paratus of  the  same 
sNo*ni4"'  type. 

One  of  the  main  advantages  of  the  Skin- 
derviken Transmitter  Button  lies  in  its 
ultra-sensitiveness.  You  can  place  it  in 
any  position  you  like.  It  is  the  greatest 
invention  in  micro-phones  and  has  won 
recommendations  from  men  of  high  stand- 
ing in  the  scientific  world.  It  is  being 
used  all  over  the  world.  You  can  mount 
it  most  anywhere.  Card  board  boxes, 
stove  pipes,  stiff  calendars  and  hundreds 
of  other  places  will  suggest  themselves  to 
you.  The  buttons  cannot  be  seen  by  any 
one  in  the  room  as  they  are  so  small  and 
light.  Only  a  small  brass  nut  is  exposed 
to  the  view. 

Full  directions  for  connecting 
up  the  button  for  use  as  a  detecto- 
phone are  given  in  booklet  which 
is  sent  with  each  button. 

The  only  instruments  needed  to 
complete  a  detectophone  outfit,  in 

phomi  addition  to  a  Skinder- 
tMAv KfeBwu*  v  i  k  e  n  Transmitter 
Button  are  a  receiver, 
battery,  and,  if  de- 
sired, an  induction 
coil. 


FOR  $1.00  A 


MONG  electrical  experimenters  the 
button  has  created  a  sensation. 
It  is  not  uncommon  to  receive  unso- 
licited letters  like  these:  "I  received  transmitter  but- 
ton today  and  I  wish  to  inform  you  that  it  works  great 
and  is  the  best  I  have  ever  seen  or  heard  of  for  the 
price.  I  will  certainly  recommend  it  to  my  friends. 
I  wish  to  thank  you  for  your  good  service." 

"I  have  been  using  one  of  these  trans- 
mitter buttons,  and  it  has  proved  to  be  worth 
more  than  its  value  in  my  experimenting." 
"I  received  one  (Transmitter  Button)  some 
ago,  and  they 
just  O.  K.  for 
experimenting."  "I 
have  been  using  one 
of  these  transmitter 
buttons  for  experi- 


time 
are 


f80NT  S0UN0IU4 
BOfclD 


Strom 


mental  work  and  it  certainly  lives  up  to 
all  you  say  for  it  and  then  some." 

Mr.  H.  Gernsback,  editor  of  this  maga- 
zine, who  is  the  dean  of  electrical  experi- 
menters, said :  "In  the  writer's  opinion,  ob- 
tained by  actual  elaborate  tests,  the  Skin- 
derviken Transmitter  Button  is  probably 
the  most  efficient  device  of  its  kind  on 
market  today,  due  to  its  simplicity  and 
other  outstanding  features.  Should  have 
a  great  future." 

The  same  circuit  connections  apply  to 
all  experiments,  regardless  of  how  the 
transmitter  button  is  mounted. 

The  Skinderviken  Transmitter 
Button  operates  on  one  or  two  dry 
cells.  It  often  happens  that  two 
cells  produce  too  much  current 
and  the  sounds  are  deafening.  We 
recommend  either  one  fresh  cell 
or  two  worn  out  cells. 

We  have  the  utmost  faith  in  this  transmitter  button.  We 
guarantee  satisfactory 
service  or  we  will  refund 


SKINOERVlKtN 
6UTT0M 


the  purchase  price.  Boys 
— Young  and  old — send 
in  a  dollar  bill  RIGHT 
NOW!  You  can't  lose. 
If  you're  not  satisfied, 
you  receive  your  dollar 
back.    Isn't  that  fair? 


CM1060MU> 
HOW 

.  -Papa 


Y 

Cap  with  Uuenti> 


JOHNSON  SMITH  &  CO.,  Dept.  E-14,  3224  N.  Halsted  Street,  Chicago 


US  E     THIS     C  OUPO  N 


Johnson  Smith  &  Co.,  Dept.  E.  14,  3224  N.  Halsted  St.,  Chicago,  111. 

Gentlemen: — Please  ship  at  once  to  address  below  Skinderviken  Transmitter  Buttons  for  which  I  enclose  $. 

Name   

Address   City   State  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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First  Prize 


Won  By  SCOUT  KENNEDY  PEIRCE,  Tr.  63,  Kansas  City,  Mo. 

The  judees  decided  that  Scout  Feirce's  contest  letter 
contained  the  sixteen  best  uses  for  the  Auto-Wheei  Coaster. 

HU  Prize  is  the  o/lu\o-\\fY\ee\  Coas\eP  Itself. 

The  Other  Prizes  Were  Awarded  as  Follows: 

2nd.  Tent,  Henry  Jacobs,  37  WaUins  St.,  Brooklyn,  N.  Y. 

Srd.    Poncho,  Frederics  M.  Foleer,  -  -  -  -  Easley,  S.  C. 

4th.    Fleetwing  Racer,  Jas.  O.  Pierce,  -  West  Plains,  Mo. 

6th    Camera,  E.  B.  Roensch,  DooleyBldg..  Houston,  Tex. 

6th.    Mess  Kit,  W.  Hay  ward.  603Cross  St.,  Ypsilanti.  Mich. 

7th.    Flashlight,  Jas.  A.  Bishon,  Route  12,  Knoxville.  Tenn. 

8th.   Knife,  Arthur  Rick,  223  ManposaSt..  Syracuse,  N.Y. 

9th.  Scout  Axe,  Joseph  Gerend,  Box  76,  S.  Kaukauna,  Wis. 
10th,  Watch,  Albert  Schulre,  -  -  Box  364.  Houghton,  Mich. 
11th.  3-Coin  Bank,  Stuart  Demarest,  -  Roselle  Park,  N.J. 
12th.    Scout  Compass,  Charles  E.  Brady,  -  -  Glen  Ellyn,  111. 

There  will  be  several  more  Auto-Wheel  contests  this 
year.  Watch  for  the  announcements.  Get  the  Auto-Wheel 
Booklet  now.  Send  us  the  names  of  three  local  coaster 
dealers,  mentioning  which  one  handles  Auto-Wheel.  We'll 
send  you  a  handsome  Felt  Pennant  FREE,  and  our 
attractive  booklet.  Ask  us  about  the  Auto- Wheel  Clubs- 
how  to  get  special  Caps  for  the  members. 

BUFFALO  SLED  COMPANY, 

133Schenck  Street, 
N.  TONA WANDA,  N.  Y. 

In  Canada:  Preston,  Ont. 


Rider  Atts  Wanted 

In  every  neighborhood  to  ride  and 
exhibit  a  sample  RANGlR  bicycle 
furnished  by  us.  Choiceot'  44  styles, 
colorsandsizesin  thefamous  Ranger 
line.   Mead  Rider  Agents  make  big 
money  in  spare  time  hours— after 
school  or  work. 

30  Days  Free  Trial 

la  allowed  on  every  RANGER 
l  bicycle.  We  prepay  freight 
charges.  If  not  pleased  the 
ial  costs  you  nothing 

Factory -To -Rider 

We  sell  bicycles  made  in  our  own 
big  factories  DIRECT  TO  THE 
RIDER — giving;  you  a  superior 

product  at  greatly  reduced  cost. 
Save  time,  money  and  troul  le  by 
dealing  direct  with  our  great 
Factory a  organization.  Satis- 
faction in  every  detail  guaran- 
teed or  money  promptly  re- 
fund' d. 


EASY 
Payments! 

Nine  months  ' 
to  pay  if  de- 
Bired  —  at  a 
email  advance 
over   our  spe- 
cial cash  prices. 


T||>f7Q   Lamps,  Wheels, 
i  ll\t»w    pans   and  sup- 
plies at  half  usual  prices  are  also 
fully  described  and  illustrated 
in  the  big  free  Ranger  Catalog. 
SEND  NO  MONEY,  but  write 
^us  today  for  factory  prices,  lib- 
eral terms  and  if  desired  Rider 
Atrenta  Plan. 


MP  AH  CYCLE  COMPANY 
IMLflU  Dept.  M.-10?  Chicago 


Send  for  This  Book 
of  Model  Aeroplanes 

Tells  how  you  can  build  and  fly  accurate,  re- 
duced-scale   Models    of    real    Aeroplanes-  DB 
HA  VILA  ND  Battle  Plane,  NC-4  and  others  You 
can  build  one  easily.    Send  10c  in  stamps  NOW 
and  get  this  48-page  book.  Plans 
for  Model  Aeroplanes — NC-4    50c:  ( 
DB    HAVILAND    Battle  Plane, 
Curtiss  Military   Tractor  nwiol 
Monoplane.  Nieuport  Monoplane. 
Taube    Monoplane.     35o  each; 
Cecil  Peoli  Champion  Bacer,  25c. 
SEND  FOR  PLANS  OR  BOOK  TODAY 

IDEAL  AIRPLANE  & 
SUPPLY  COMPANY 

Making  Model  Aeroplanes  Since  1911 

159-161  Woosler  St.,  Cor.  W. 
Houston  St.,  New  York 


By  H. 

GERNSBACK 

(Continue  t 

I  from  page  992) 

descending  to  the  earth  like  a  parachute. 

What  is  the  practical  object  of  this  in- 
vention? Thousands  of  new  uses  will  be 
found  for  it.  All  our  homes  and  our  of- 
fices will  be  equipt  with  the  invention,  and 
the  immediate  important  result  will  be  no 
doubt  greater  longevity  of  human  beings. 
The  wear  and  t^ar  on  the  muscular  and 
nervous  systems  due  to  the  weight  of  our 
bodies  is  tremendous  .at  present,  all  of 
which  tends  to  shorten  our  lives.  Remove 
the  cause  and  we  immediately  become  more 
or  less  rejuvenated. 

In  our  illustration  5,  I  have  shown  sev- 
eral applications  of  the  invention  in  which 
it  will  be  seen  that  the  persons  or  objects 
are  all  screened  from  the  earth's  gravita- 
tion. In  sketch  1  we  see  a  badly  wounded 
patient  in  a  hospital  with  his  legs  extended. 
He  certainly  will  never  be  bed-ridden,  and 
he  will  not  become  chafed  because  there 
is  nothing  to  chafe  against.  Patients,  par- 
ticularly, will  find  the  new  invention  of  tre- 
mendous boon  and  they  will  all  recover  ever 
so  much  sooner.  Our  patient  could  sleep 
in  any  position  and  his  sleep  will  be  re- 
freshing. He  will  not  be  smothered  either 
by  having  his  body  pressing  against  an 
uncomfortable  mattress.  If  he  wishes  to 
change  his  position,  he  uses  the  vertical 
hand  rail  as  shown.  He  can  move  his  body 
up  or  down  and  with  practically  no  effort. 
Of  course  a  well  man  would  not  need  such 
a  rail  because  by  giving  quick  jerks,  he 
could  move  from  one  position  to  another, 
but  a  sick  person  could  not  do  this.  Our 
patient's  leg,  too,  remains  in  the  exact 
position  as  ordered  by  the  doctor. 

Scene  2  shows  a  locomotive  factory, 
where  a  weightless  locomotive  is  being  as- 
sembled without  the  use  of  electrical  cranes 
or  ponderous  machinery.  The  huge  six- 
foot  wheels  and  the  heavy  piston  case  weigh 
nothing,  and  can  be  moved  about  and 
handled  with  the  greatest  ease.  A  loco- 
motive will  be  assembled  in  one  quarter  of 
the  present  time  by  workmen  who  will  not 
perspire  in  performing  the  job  and  who  will 
not  go  home  with  "broken"  backs  due  to 
the  strenuous  work.  Work  then  will  be- 
come a  pleasure  and  a  locomotive  will  be 
turned  out  in  one  quarter  of  the  time  at 
one  tenth  the  labor  expense  it  took  here- 
tofore. 

Scene  3  shows  a  factory  girl  assembling 
various  devices.  It  immediately  becomes 
apparent  that  a  very  small  space  suffices  for 
her  work.  No  longer  is  she  restricted  to 
one  plane  as  the  present  day  working  table. 
She  could  work  in  a  dozen  different  working 
planes  if  she  desires.  The  finisht  boxes 
are  at  her  left  and  the  work  she  is  doing 
is  placed  around  her  wherever  it  is  most 
convenient.  She  does  not  have  to  reach 
and  stretch  as  much  as  before,  and  being 
that  things  are  right  where  she  wants  them, 
and  furthermore  because  her  bodily  move- 
ments no  longer  tire  her,  she  will  become 
extraordinarily  efficient,  and  will  turn  out 
ten  or  twelve  times  as  much  work  as  she 
did  heretofore.  No  longer  will  she  go 
home  with  a  back-ache  from  physical  exer- 
tion. She  will  go  home  refresht  from  her 
day's  work,  as  is  apparent. 

Scene  4  shows  our- friend  the  typist  in 
her  office.  Here  too,  work  has  become 
mere  play.  The  confusion  of  the  objects 
is  only  apparent.  The  things  are  just  where 
they  are  needed  and  within  easy  reach. 
Everything  is  just  where  it  should  be  and 
she  can  write  in  whatever  position  suits 
her  best.  She  can  either  recline,  or  should 
she  desire  it,  she  could  stretch  flat  on  her 
back  with  her  typewriter  above  her.  Or 
if  she  is  particularly  eccentric,  she  can  lie 
{Continued  on  page  1052)  ' 


EARN  REAL  PHONOGRAPH 

Beautifully  finished,   nickel  winding: 
Crank,  spring  motor,  speed  regulator. 
Stop  lever.    New  improved  sound 
box  with   mica  diaphragm— 
makes  perfect  reproductions  of 
all  kinds  of  music  A  marvel- 
ous   machine  in  every  way. 
Delighted  thousands  of  homes. 

W  SEND  NO  MONEY 

Jast  your  name,  and  we  will  send 
you  24  of  our  Art  Pictures  to  dis- 
pose of  on  special  offer  at  25c 
.  each.  Send  us  the  $6  you  col- 
lect and  we  will  send  this  new 
improved  E.  D.  L.  Phonograph 
and  a  selection  of  6  records  free. 

D.  LIFE,  Dept.  1T82  CHICAGO 


Sick,  Weak,  Run  Down? 
THE  KNEIPP  CURE 

A  wonderful  book  by  Rev.  Mcr.  Sebastian  Knelpp; 
will  help  you  to  get  well.  Gives  treatment  for  all  the 
diseases  this  marvelous  method  of  natural  curing  has 
helped. 

$1.60  Paper  Covered.  $2.10  Cloth  Bound,  Postpaid. 
Dr.  Benedict  Lust,  110  E.  41st  St.,  N.  Y.  C. 


CLEARTONE  PHONOGRAPHS 

$4.00  to  $200.00  Retail 

Needles  45o  per  thousand  in  lots  of  500,000 
Motors  $1.35  to  $14.75  each.  Tone  Arms  and 
Reproducers  $1.30  to  $5.75  per  set.  Main 
Springs  20c  to  90o  each.  Records,  Needles, 
Sapphire-  Points  and  Parts  at  reasonable 
prices. 

Write  for  our  84  page  catalogue,  the  only  one 
of  Its  kind  in  America,  illustrating  33  differ- 
ent styles  of  Talking  Machines  and  over  500 
different  Phonographic  Parts. 

LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  4GB  E.  12th  St..  N.  Y..  U.S.A. 


MUSIC  TAUGHT  FREE 


am  con  Mad  THjuau.  IMt  Wt  quuMy 
In  Your  Home.  Write  today  for  our  booklet.  It  tells 
how  to  learn  to  play  Piano,  Organ,  Violin,  Mandolin, 
Guitar,   Banjo,  etc.    Beginners  or  advanced  pupils. 

American  School  of  Music,57  Lakeside  Bldg..  Chicago 


re 


.nct°o  MOVING  PICTURE  BUSINESS 


Small  Capital  Starts  You 

our  easy  payment  plan.  Begin 
>w  and  get  your  share.  We  sell 
everything.   Write  today. 

Atlas  Moving  Picture  Co. 

>pt.5Q  Dearborn  St..  Chicago 


How  to  Get  Rid  of  Moles 


A  simple,  safe  home  treatment — 15 
years'  success  in  my  practice. 
Moles  (also  BIG  growths)  Dry  Up. 

Ask  for  Free  Booklet  of  Full  Particulars 

WM.  DAVIS,  M.D. 

4 1 40 State  Street    Perth  Amboy,  N.J. 


The  ROGERS 
Violet     Ray,     High     Frequency  Generator 

Does  not  burn  out.  No  sparking — therefore  all 
shocks  are  eliminated.  An  Ideal  outfit,  fully 
guaranteed  as  to  material   and  workmanship. 

PRICE  COMPLETE         tfJOC  OO 
With  One  Surface  Applicator 

Send  for  free  descriptive  Booklet 
The    Rogers    Electric    Laboratories  Co. 
Dept.  B,  2056  E.  4th  St.,  Cleveland,  Ohio 


Handy 
Binder 

For  the 
Electrical 
Experimenter 

Holds  and  pre- 
serves 12  is- 
sues, each  of 
which  can  be 
inserted  or  re- 
moved at  will, 
without  tools. 
Made  of  heavy 
material,  extra 
reinforced  at 
the  back. 

65c 

Add  postage  for  2  lbs. 
Experimenter  Pub.  Co.  Inc.  Book  Dept.  233  Fullon  St.,  N.Y. 


THE  | 
ELECTRICAL 

EXPERIMENTER 
o 
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HeEams  #50  aWfeek 

RepairiagAiitos 


THOUSANDS  of  men  everywhere  are  doing  the  same. 
Many  are  getting  more  than  this.  Some  are  opening 
garages  of  their  own.  Why  don't  you  get  into  the 
auto  game  too?  Men  in  other  lines  with  a  little  mechan- 
ical ability  have  doubled  their  earnings  after  getting  into 
the  fascinating  field  of  auto  construction  and  repairing. 
Ten  times  the  number  of  men  now  engaged  in  the  busi- 
ness are  needed.   Fine,  big  paying  jobs  are  waiting  for 

men  who  "know"  to  fill  them.    Read  below  and  find  out  how  you  can  fit 
yourself  to  hold  one  of  these  big,  man's  size  jobs  in  your  spare  time, 
without  going  away  from  home  at  a  cost  of  only  7c  a  day, 

Learn  at  Home 

No  need  to  pay  for  an  expensive  course 
that  will  take  you  away  from  home. 
You  can  learn  the  auto  game  at  a  cost 
of  one-tenth  the  expense  of  going  away 
to  school.  You  don't  have  to  serve  an 
apprenticeship  either.  Use  spare  time 
only  and  keep  right  on  with  your  pres- 
ent work.  This  Library  of  Automobile 
Engineering  and  Tractor  Information 
will  make  an  expert  out  of  you  and  fit 
you  for  the  biggest  kind  of  job.  It  is 
in  six  thick  volumes,  with  2600  pages 
and  2300  pictures,  plans,  diagrams  and 
blueprints,  etc.  Every  part  of  every 
well  known  car  is  explained.  They 
teach  you  everything  the  best  auto 
schools  teach. 

Fifteen  great  auto  engineers  prepared 
these  money-making  books  for  men 
like  you.  You  don't  have  to  know  a  thing  about  cars 
to  understand  them.  Every  page  is  written  in  plain, 
everyday  language  and  they  begin  right  at  the  begin- 
ning. With  every  set  we  give  FREE  a  consulting  mem- 
bership in  our  society.  You  can  write  our  engineers 
any  time  and  get  their  help  on  any  proposition  on 
which  you  get  stuck. 

FREE  Examination! 

Mail  the  coupon  for  free  examination.  Don't  send  any  money. 
We  will  ship  the  books  (all  6  volumes)  by  express  collect  and  you 
can  have  a  whole  week  to  use  them  as  if  they  were  your  own.  Give 
them  every  test  you  can  think  of .  Take  them  to  your  shop.  Show 
them  to  your  friends  and  ship  them  back  at  our  expense  if  you 
don't  want  to  keep  them.  If  you  do  keep  the  books  to  help  you 
earn  more,  send  us  only  $2.80.  You  can  send  the  balance  of  the 
$21.80  price  the  same  way— $2.00  each  month.  Only  7  cents  a  day. 
This  is  your  chance  to  double  your  earnings — earn  two  dollars 
in  the  same  time  it  takes  to  get  one  now.  The  coupon  is 
your  start.   MAIL  IT  TODAY. 


Automobile  Motors;  Welding;  Motor  Con- 
struction and  Repair;  Carburetors  and  Set- 
tings; Valves,  Cooling;  Lubrication;  Fly- 
wheels; Clutch;  Transmission;  Final  Drive; 
Steering;  Frames;  Tires;  Vulcanizing;  Ig- 
nition; Starting  and  Lighting  Systems; 
Shop  Kinks;  Commercial  Garage  Design 
and  Equipment;  Electrics;  Storage  Batter- 
ies; Care  and  Repair  of  Motorcycles;  Com- 
mercial Trucks;  Gasoline  Tractors. 

Blueprints  of  Electric 
Wiring  Diagrams 


Don't 
Send 
Money- 
Just 
Mail 
This 
Coupon 

American  Technical 
Society  ::  Chicago 


r  — --------- - 

I  AMERICAN  TECHNICAL  SOCIETY 
|  Dept.  A-252i  CHICAGO.  U.S.  A. 

|  Please  send  me  the  6-volume  set  of  Automobile  Engineering  for  7  . 

!  days  examination,  shipping  charges  collect.  If  I  decide  to  buy  I  will  I 

|  send  $2.80  within  7  days  and  balance  at  the  rate  of  $2.00  a  month  1 

I until  $21.80  has  been  paid.   Then  you  will  send  me  a  recei  t  show-  I 

ing  that  the  set  of  books  and  the  Consulting  Membership  are  mine  I 

■  and  fully  paid  for.  If  I  want  to  get  along  without  the  books,  I  will  ■ 
j  notify  you  after  7  days  to  send  for  them  at  your  expense. 

|  Name   | 

I  1 

I  Address   | 

I  City  State   I 

1^  Reference   I 

Please  Fill  Out  All  Lines  f 
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For 

Homes,  Offices, 
Factories,  Farms 

Complete  Wall  Set 
Magneto  Telephone 

Western  Electric  Type 

This  is  a 
co  m  p  1  ete 
commercial 
telephone 
s  t  a  t  i  o  n  . 
They  were 
bought  from 
telephone 
exchanges 
who  put 
'in  Cen- 
ral  bat- 
tery types. 
Slightly 
used  but 
guaranteed  to  be  in 
Al  working  order. 
The  cabinet  is  of  pol- 
ished oak,  piano  finish, 
within  which  is  con- 
tained the  powerful  magneto,  the  300 
Ohm  polarized  ringer,  and  induction  coil. 
The  magneto  is  exceptionally  efficient, 
being  of  the  two  bar  type  with  brass 
gear  transmission.  The  extra  sensitive 
microphone,  mouthpiece  and  two  gongs 
are  mounted  on  the  front  of  the  cabinet, 
giving  the  entire  instrument  that  desir- 
able appearance  of  compactness  and 
efficiency.  Guaranteed  to  work  over  20 
miles.  The  telephone  receiver  is  a  double 
poled  one,  and  has  a  hard  rubber  case. 
Seven  binding  posts  are  provided  for 
connections. 

The  instrument  is  one  which  we  can  offer 
with  pride  to  our  patrons  at  a  ridiculously 
low  price.  It  is  unobtainable  anywhere  else 
at  less  than  $15.00  and  is  an  instrument  un- 
equaled  in  value  for  the  price  we  ask.  Size 
over  all  11x10x8  in. 


$7.00 


Long  Distance  Telephone  Set — 
One  station  

Shipping  weight,  15  lbs. 

Two  stations  (hi  o 

Shipping  weight,  25  lbs.  <pl<)«UU 

Send  6c  in  stamps  for  our  big  176  page 
JVircless  and  Electrical  Catalog  No.  21. 

The  Electro  [Importing  Co. 

231  Fulton  Street,    New  York 


send  no  money 
we:  trust  you 


We  are  giving  away  thoueandg  of  dollars 
worth  of  valuable  presents,  such  ae  Watches, 
Sterling  Silver  Initial  Water  Sets,  AirRiflea. 
Guns,  Moving  Cloture  Machines,  Musical 
Instruments,  Cameras.  Printing  Presses, 
Typewriters,  Telescopes,  Books.  Puzzles. 
Games.  Tricks,  Toys  and  Novelties,  Rubber 
Stamps,  Household  Labor  Saving  Devices, 
etc  All  you  have  to  do  Is  to  send  your  name 
and  we  will  send  you;  without  any  charge,  20 
extra  large  De  Luxe  colored  pictures,  to  sell 
at'25oeach.  When  sold,  senirOs  the  ($5.00) 
and  we  will  give  you  goods  of  your  own  se- 
lection to  the  value  of  $4.00  from  our  won- 
derful 300  page  premium  catalog.  Remem- 
ber, you  get  these  goods  as  a  premium  for 

.■>■  limp  the  pictures  »nd  Bending  ua  the  money.  You 
do  not  have  to  pay  one  cent  for  them. 
By  continuing  theaaleof  our  goods  you  can  earn  a 
magnificent  Bicycle  and  many  other  expensive  pres- 
ents. We  are  a  large  and  responsible  concern,  having 
a  million  customers  on  our  books.  Our  goods  have 
been  extensively  advertised  In  "Popular  Mechanics" 
and  all  the  leading  magazines  for  many  years.  You 
can  have  your  choice  of  14  .00  worth  of  these  goods, 
and  by  our  method  we  actually  provide  you  with  the 
is  of  purchasing  these  valuable  presents.  Send 
.  stating  whether  pfct 


to  select  your  premiums  from 

JOHNSON  SMITH  &  CO.. 
Dept. «,  3224  N.  Halsted  St.,  CHICAGO 


Stmspeia  diced 

By  H.  Gernsback 

{Continued  from  page  1050) 


with  her  face  towards  the  floor  and  the 
typewriter  beneath  her!  It  all  depends  •upon 
her  head-ache,  in  whichever  position  she 
is  most  comfortable !  The  strap  suspended 
in  front  of  her  is  simply  for  her  conveni- 
ence as  is  the  guard  rail  at  her  side.  By 
these  she  can  move  into  any  position  she 
wants  to  without  jerking  herself  about  or 
without  touching  the  floor.  Of  course,  she 
will  turn  out  more  letters  than  ever,  and 
there  will  hot  be  any  three  o'clock  after- 
noon fatigue.  One  thing  we  must  mention 
and  that  is  that  this  typewriter  must  not 
be  of  the  gravity  type  where  the  keys  fall 
back  by  themselves.  Such  a  typewriter 
would  not  work  here.  The  typewriter 
must  be  one  that  has  springs  attached  to 
the  key  levers  to  pull  them  back  into  the 
original  position.  Another  thing  and  this 
is  quite  important,  she  must  not  bang  the 
keys  too  hard  because  if  she  did  the  type- 
writer would  "swim"  away  and  hit  the 
floor!  This  would  make  for  a  light  touch! 
Perhaps  she  would  find  that  after  all  the 
typewriter  should  be  held  by  strings  or 
cords,  otherwise  she  would  have  to  chase 
it  all  over  the  place ! 

Scene  5  shows  how  the  heaviest  of  safes 
is  moved  readily  by  the  smallest  of  "fliv- 
vers," simply  by  having  an  electrified  net 
underneath  the  safe,  which  serves  to  cut 
off  the  earth's  gravitational  effects.  In 
order  that  the  safe  is  not  blown  away  by 
the  wind — you  see  it  weighs  nothing, — ropes 
or  chains  hold  it  to  the  truck.  The  auto- 
mobile furnishes  the  electricity  to  electrify 
the  net,  and  if  our  driver  is  wise  he  will 
carry  an  electrified  net  in  front  of  the  ma- 
chine as  well.  Then  if  he  runs  into  the 
stout  party  as  shown,  she  will  not  be  thrown 
violently  against  the  hood  of  the  flivver, 
bu';  will  remain  suspended  immediately  in 
front  of  the  auto  without  coming  to'grief ; 
even  if  the  wind  blows  her  against. the  hood 
of  the  auto,  little  harm  will  be  done  to  her, 
because  you  see  altho  nominally  weighing 
269  lbs.,  she  now  weighs  nothing,  hence 
has  lost  practically  all  inertia.  A  little  bump 
therefore  will  hardly  be  felt. 

Scene  6  shows  what  happens  when  the 
elevator  cable  in  the  sky-scraper  breaks. 
This  immediately  closes  a  relay  which  elec- 
trifies the  handy  gravitation  net  below. 
Result — the  elevator  does  not  fall  several 
floors,  killing  its  occupants.  Instead  the 
elevator  simply  stays  suspended  as  shown, 
until  the  repair  crew  "fishes"  the  elevator 
to  the  next  floor  where  the  passengers 
alight,  none  the  worse  for  their  experience. 

After  the  repairs  have  been  made,  the 
power  from  the  net  is  shut  off  because  in 
an  elevator  we  desire  the  gravitation  in 
order  to  pull  the  elevator  down.  But  going 
up  is  another  matter.  Instead  of  using  a 
10  horsepower  motor  to  run  the  elevator 
as  heretofore,  we  only  need  one  of  these 
little  toy  motors,  because  when  the  ele- 
vator goes  up,  the  electrified  net  is  switched 
on,  and  the  car  and  its  occupants  then 
weigh  nothing.  Even  1/10  of  a  horsepower 
will  be  way  sufficient  to  propel  the  elevator 
now. 

Thousands  of  other  uses  will  he  found 
for  the  invention,  and  it  will  indeed  revo- 
lutionize the  entire  globe.  Life  on  this 
planet  instead  of  being  a  daily  drudge  will 
become  a  pleasure.  Perhaps  then  we  will 
no  longer  need  servants  to  do  work  about 
the  house  because  it  will  be  so  easy  to  do 
it  ourselves.  Our  tempers  will  be  vastly 
improved,  and  as  stated  before  our  lives 
will  be  greatly  prolonged. 

The  millennium  certainly  will  have  ar- 
rived for  humanity  when  gravitation  can  be 
suspended  at  will  by  man. 


SLIGHTLY  USED 
STANDARD  MAKE 


TIRES 


Size   New  Tube  Price 
30x3    ..$1.85..$  4.50 
30x3%..  " 
Slx3%.. 
32x3%.. 
31x4  .. 
32x4    . . 
34x4    . . 
34x4%.. 


2.00. 

5  00 

5.50 

2.25". 

6.00 

2.75. 

6.50 

2.40. 

7.50 

2.70. 

8.50 

2.85. 

10.00 

Size  NewTube  Price 
35x4%. .$3.00. .$10.25 
36x4%..  3.50..  10.50 
35x5  ..  3.75 
36x5  . . 
37x5    ..  4.00 


11.00 
11.50 
12.00 


Special — Brand  New 

32x3%.   Cord.. $12.25 


Order  now.    Shipment  made  the  same  day. 
$1  deposit  required  with  each  tire  order, 
balance   C.   O.   D.,  subject  to  your  examination. 
Specify  whether  you  desire  to  have  clincher  or 
straight  side  tire. 

Special  cash  discount  of  5  per  cent  If  full  amount 

accompanies  order. 

CENTRAL  TIRE  &  VULCANIZING  CO., 

2309  S-  STATE  ST..       Dept.  E.  E.  CHICAGO 

The  little  matter  of  15  cts.  in  stamps  or  coin  will 
bring  you  the  Pathfinder  13  weeks  on  trial*  The 
Pathfinderis  an  illustrated  weekly,  published  at  the 
Nation's  center,  for  the  Nation;  a  paper  that  prints 
all  the  news  of  the  world  and  tells  the  truth 
and  only  the  truth;  now  in  its  27th  year. 
This  paper  fills  the  bill  without  emptying 
the  purse;  it  costs  but  Si  a  year.   If  you 


Will  bring  want  to  keep  p°sted 


What 
15  Cents 

Will  br 

You 

Fromt 

Nations 
Capital 


_  on  what  is  going  on 
in  the  world,  at  the  least 
expense  of  time  or  money, 
this  is  your  means.  If 
you  want  a  paper  in  your 


From  thehome  which  13  sin 


Washington  has  become 
the  World  *s  Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world's  destiny. 
cere,  reliable,  enter-  V-  ■ 

f     taining,  wholesome,  the  Pathfinder  is  yours. 
~~  If  you  would  appreciate  a  paper  which  puts 
everything  clearly,  briefly— here  it  is.  Send 
15C  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  ISc  does  not  repay 
us,  but  we  are  glad  to  invest  in  new  friends. 
THE  PATHFINDER, Box  576,  Washington, D.C. 


Shoot^idioiri  Noise 


Get  more  sport   and  fun  out  of 
shooting  than  you  ever  Imagined  was 
In  It — and  improve  your  accuracy,  too. 
It's  simple:  a  .22  calibre. 

wssm  silencer 

On  Your  Gun  Does  the  Trick 
IT  SWALLOWS  THE  REPORT  NOISE 

Price  $6.00.  Tou  can  attach  it  yourself. 
Send  6c  for  book  of  unique  shooting  experi- 
ences with  Maxim  Silencer. 


MAXIM   SILENCER  CO.. 
89  Homestead  Ave., 
Hartford,  Conn. 


American  Electro  Technical  Appliance  Co. 

23  5  FULTON  ST. 
NEW  YORK  CITY 


©    ©  © 


f 


SPECIAL 
t  ARLINGTON 
TUNER 

Illustration 

$14.00 

Arlington  coupler  parts 
complete  to  assemble, 
$4.  Larger  size,  $5. 
Navy  couplers,  $14  and 
$15.  A  u  d  i  o  n  panel 
without  cabinet,  $10.50. 
Switches,  knobs,  levers, 
rods,  bakellte,  cut  to 
order;  wire,  all  kinds, 
any  length;  cabinets, 
all  parts  to  make  your 
own  apparatus. 


Build  Your  Own  PHONOGRAPH 


IT'S  EASY  WITH  OUR  HELP 

A  few  hours  interesting  work  saves 
many  dollars  and  gives  you  a  machine 
exactly  to  suit  your  ideals.  We 
furnish  motors,  tone  arms,  case 
materia!,  blue  prints  and  full  in- 
structions. Plays  any  record.  You 
can  make  fine   profit  building 
phonographs  for  your  friends. 
Write  Today  for  Our 
Free  Blue  Print  Offer 
Agents  wanted  for  our 
ready  built  phonographs 
Choraleon  Phonograph  Co. 
207  Choraleon  Blag.,  Elkhart,  but 


SAVE 
OVER 
HALF 


DRIVER  AGENTS  WANTED 


.  ,      5- Pass.  Touring  — 

To  drive  and  demonstrate  1920.  4-cyl..  37  H.  P.  PvsSS(^5gZ 
ken  Bearing8-WillardBatteries-2-UnltSt?  a"e--Foll  Ftosbnj 
Axel.    Write  at  once  for  the  best  Automobile  Offer  In  existence- 
don't  wait— prompt  shipments.   Money-back  guarantee. 
HI  |C  LJ   Address  J.  M.  Bush,  President.  Dept.  »■* 
BUbrl  MOTOR  CO.,  Bush  Temple.  Chicago.  Illinois 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Boye.t/oti  ssa  bava  Movlaa  at  yaar  earn  Bants  wtlh  thfa  lafaat  model 

MOVING  PICTURE  MACHINE 

Uim  Standard  Films  um)«  «c  th«  larsar  machine*.  Vary  auilf  managed. 
Sunplr  turn  th*  handle.  Good  Variat y  of  Film*  alwaya  obtaiaabla 

PRIPC  Complete  <to  OA      Postage  1 5o.  extra 
l*nlV.W     ohcv      iJ>O.UU        Including  Film. 

Catra  Film*.  I So  each  postpaid 

THIS  IS  A  GENUINE  MOVING  PICTURE  MAOHTNF 
Ond  the  motion  pictures  are  clear,  sharp  and  dlsttnce. 
The  Moving  Picture  Machine  Is  finely  constructed.  an«* 
carerully  put  together  by  skilled  workmen.  It  Is  made 
of  Russian  Metal,  has  a  beautiful  finish,  and  Is  oper- 
ated by  a  finely  constructed  mechanism.  The  project- 
ing lenses  are  carefully  ground  and  adjusted,  triple 
polished,  standard  double  extra  reflector,  throwing  o 
ray  of  light  many  feet,  and  enlarging  the  .picture  on 
the  screen  up  to  three  or  four  feet  In  area.  The 
tight  Is  produced  by  a  safety  carbide  generator, 
such  as  Is  used  on  the  largest  automobiles.  Thl» 
throws  a  dazzling  white  light  on  the  Bcrcoru 

It  Is  a  solidly  constructed  and  durable  Moving' 
Picture  Machine.  The  mechanism  Is  exceedingly 
simple  and  Is  readily  operated  by  the  most  Inex- 
perienced. The  pictures  shown  by  thin  marvelou* 
Moving  Picture  Machine  are  not  the  common, 
crude  and  lifeless  Magic  Lantern  variety,  but  are 
life-like  photographic  reproduction*  of  actual, 
scenes,  places,  and  people  which  never  tire  Its 
audiences.  Thfs  Moving  Picture  Machine  has 
caused  a>  rousing  enthusiasm  wherever  It  was  Uao<*» 


TJte  CONJURER'S  CASKET,^- 

JI|f«rttBs  end  Olroctfeas  far  a  Nanbtr  of  Mytttrhm*  Tricks  ^  imL+T  Z* 
lMO«b  far  an  Entire  Cvtoloa's  Eottrtiiameat  en*»  V  V  fi?^T^<J 

SMVAur  o.y  -vr*  -rasa^a,  50C  J&EggSm* 


ANYONE  CAN  DO  THEM 

,   ttbcnMt  fan  mntirrlar  roar  fri«nda.  Cei  this  Conjorar'a  Cab* 

.hat.  u3  roo  will  ba  U>«  clave  rrat  fellow  hi  roar  dl.CrYel.  It  coiC 
tains  Uw  apparatua  for  M«;n  first-  rata  tricks,  Inrlodins  Tbs  EHaap-  * 
Doarioc  Roa«,  that,  mkm  placed  on  (ho  Urwl  of  roar  run  vai-lahea  B 
from  wight  at  will;  th,  Waut  Vuo  and  Ball  Trick  <a  Waxlm  Kali  >a  i 
placed  Inalds.  and  upon  replacing  tho  lid  has  dfaappeaied  and  la  I 
found  In  mdimm  cl**'a  pocket);  TT>*  Mafic  Na>l  with  which  »o-i  can  I 
apparently  cut  row  fturrr  almost  In  two;  the  Wonderful  Card  Trick  | 
(a  card  la  placed  In  an  envelope^  and  when  opened  an  entire I7  differ- 

tKwniMlJool:  The  rVnoo.  HtmcHud  Penny  thai  defie*  ^Uw^t  JL^fr|^f «*,inl<>  ■  of  ^thef  dr- 
U,.  hand.  do».  eh....  -^1  clothin,.  .te>:  Too  Glaae  Cabfel £f  VEEhtaS Co  tarffii??. 'SI  X*JS.™J 
•«rib^^KW.  M  .and  foil  printed  Inatrrtctlar..  lor  performing  ticb  S^MuwnMSaiM 
(M.  dthtlrckitathigTat  unKimnt  of  their  friend,  or  in.  mih  lie  in-  kJCV  -  if  J .J \  _ r  lirfi 
With  U.L.  Cabinet  ofTriea,  In  hi.  poueulen,  on  rH..Viixl<,r e^Jri.lnrne'Jt  rSt  lnf?ri™  t7.™J 
•«M*rlrL»r..  WlitlaW  th*  trteke  contained  In  th.  Cabinet,  there  are  1»mh  fir.  Wh,,  f-r.  .^  iinT-i,.^;  r7.li. 
•nbltMfil  with  loll  printed  In.trnetlon.,  fnr  .Mcti  yon  ran eliS ?rn7K  .  , : 515^.1.^^™^..™™ 

Throaa*  .  WkO™  O.C  Robbed  Into  Two  To  Und  tb.  Number  iV^hV  if  fil.irr,,,  o. WedSinV  Rh,? 
ft*.   W.rJi.*»r*d  t^f*e*.tofMrfc»Totrr,  thrw  .r^nderTa!  alaan.  trleiT  a.  follows-    Tb.  Act  of  CremaT 


LOADED  CIGARETTES 

abjrt  in.  O  a-t-.r,  c, ,..«.»*..  M 


A  boa  eentalnlns;  ten.  apparenttr 
a/aaum-  CifjimUm,  Thtry  ctrf.tal»  a 
«s  fi-nth  •■plouea  wbto  abant  ouw- 

cood  a  amok*  lwhila'tnai>  laatl  that 

"    *">^i«a.  aw  at  t««k> 


THE  "LITTLE  GIANT"  TYPEWRITER 


SQUIRT 
RING  f 

"  umay  have  a  lot  of 

conalata  of  a  handaoma- 
lr  plated  rins.  attached 
to  a  rubber  ball,  so  ar. 
.  ranged  that  the  latter  la 
I  quite  out  of  view  when 
the  rina;  Is  In  the  proper 
position.  Such  an  ettrac. 
tire  lookma  ring  aa  this 
cannot  fall  to  be  the 
*ariter  ofsttractlun.  While  lha  eletim 
Is  absorbed  rn  ^ b  m  iT  ■  rTj 
Gtreilaarvar  e"tvrrie°nc^-  a  rerr  Brcat 
ejoroHaxi.  tPBicC  20  CCNrs.  three 
<«  00 aaa  a,  poalffitf.  J.  «.  *,  tf;9 


MULTIPLYING  8IUIAR0  BALLS 

Th©  a«ct  Feat  of  KoNtntf 

"ila  tr.ck  I*  u  effeatlve  aa  It 
a  oiirprnlnj  The  perforrner 
wende  aruund  the  ball  for  ei- 
amin-Uon.  and  ItnmadleUlr  it 
a  retgrnod  to  him  he  seizes  It 
br  the  tipa  of  hfs  thombs  aorl 
Jlfwrera  and  SSfCOM  ball  r  " 

^d3?:,wrp,u%%f^r1._„_ 

bt.'.hl"rCI•  *t  **•  flna-ra  of  tbo  fefe  band,  Mil 
ma  while  bafns  placed  Id  posiOon,  another  ball  unu- 
peeted If  makes  Its  appearance.  F-nal  y  the  enao-icLan 
apparenUr  suffers  from  eome  kind  of  apaaen  and  ret 
another  bell  Is  the  rwsolt.  The  feat  can  than  be  re- 
veraad.  lha  balls  d ^appearing-  one  after  anothar 
wnUI  none  remaJna.  It  f.  a  .err  intereetlna:  tHek  that 
la  qolta  easllr  twrrformed  br  foltowlna  'be  dlreetlona 
™^^°.mP«V  Ura  apparatos.    aaiCs.  so  caJfTB. 


BOOKS 


That  Everyone 
Cloth 

Dyke's  Motor  Manual  $2.50 

Automobile  Troubles  and 
How  to  Remedy  Them ...  1 .50 

Automobile  Ignition,  Tim- 
ing and  Valve  Setting, 
Self-Starting  and  Light- 
ing, including  Ford  Sys- 
tem   1-50 

Automobile  Driving,  Self- 
Tauglit    I  ■50 

Motion  Picture  Making  and 
Exhibiting    1.50 


■n  and  uard  tbbo  thorousMf  appreciated.  Th.  ammunition  uacd  >•  the  alan 
I  ,23-callbr.  lahort)  cartrldf.  obtalnabl.  anywhere,  or  you  mar  obtain  tl 
■tridfirea  from  u.  Icartr|dg..^an  b.  ahippcd^ordr  bjj  .iprcasi     The  rerolr 

fcafT.|dof  ejilnder.  and  It  weigh,  onlr  «H  ooncea.'  Th*  "vie*  .r  in.  p**—  l^'i 
ft*  ttalf  ICIO.  aajit  by  mall  poatfild  to  any  .ddr.ta. 


Should  Read. 
Bound 

The  Practical  Handbook  of 
Gas,  Oil  aid  Steam  En- 
gines  $1.50 

Electricity  and  Magnetism.  1.25 
Power  Gas   and  the  Gas 

Producer    1.25 

A  B  C  of  the  Motorcycle.  1.50 
Gas  Engine  Troubles  and 

Installation    1.50 

Motor  Boats.  Construction 
and  Operation ;  Hydro- 
planes, Hydro-aeroplanes.  1.50 


MfiRCHIST.  BOMBS 

-  ,  Constat*  of  •  little  class 
■rial,  coDtainlDtf  lo  liqaid 
form  a  chemical  which  will 
produce  a  moat  horrible 
odor.  One  dropped  In  a 
room  full  of  people  will 
canno  uDoro  odd  stern  at  loa 
thsa  O  limborger  cheese. 
The imell  will  entirely  die- 
eopear  la  asbort  time.  3  Boxes  for  25a, 
|eb[pped  b/  ezpresa  only  with  o  LKiUat'o 
Iworui  of  other  merchaodiae. 

INVISIBLE  INK 

Tha  tnoat  eonfldentlal 
•iSaaaarea  can  be  arrit- 

W^iwo&r' 

erat.  .nvaluabla  for  many 

«-^%ra?ri^5& 

oraj^Juma  iwi,  from  prrinr 
•res.  Great  fun  for  pit-ylno-  ^ 


ITCHING.POWOER 


_  Thfa  b  aftollier  rood  prao. 
f  «csJ  joko:  tbo  Intenaa  dlsooav 
fltura  of  roar  vlctima  to  «▼* 
arrono  bat  tbeinsolves  Is  thor- 
omjhlr  aojoirabla.  All  that  la 
peeetuair  to  start  the  ball  roll- 
Sna  la  to  deposit  a  little  of  tha 
powder  on  a  person's  hand  aii<J 
(be  powder  can  be  relied  upon 
to  do  tbo  rest.  Tbc  result  Is  a 
_       Ylr>ro3B  acxateh.  then  wme 
more  acrateb,  auJ  sfltl  some  mora.  8  Boxes  for  2oc. 
Bent  only  br  arpreaa.    (Mu.'t  order  at  (cat*  *JM 


LOVE  LETTER  INK 


Wrltinr?  tvrHten  with  this  re* 
markablo   Ink   vanishes  en- 
tirely In  a  few  weeks  (sooner 
If  desired),  leaving  the  paper  , 
QUITE  BLANK.      15c  p.  i>d.  _ 

Wdtitur  can  bo  R 
ONLY    IN    A  DA 

 —  BOOH:  arr.iJntr  al> 

Invisible  at  d^ttBia.,  Very  rcmaritabla. 


bottlai  3  (or  «Oa 


"The  Baby"  Revolver 

A  HANDSOME  AND  MOST  EFFECTIVE  WEAPON 

Mo««ur««  but 
4  %  Inch*,  ions 


hill  . 

.22  ullbr* 
uiiridoai 

■  aty  Dootl*  arrtlon 


lady  aho 
tmaxda  au  .In 


SIMPLEX 
TYPEWRITER 
ONLY  $2.50 


Cheap  But  Good. 
So  Simple  a  Child 

Can  U  e  It. 
We  Guarantee  the 
WrilinaT. 
Thourh  so  fnsr.a(aea>N 
vtt*tif  araetleat  Typawritar.     Wi    ,    .„  .  ,  i, 
■— *  of  any  tl  06 


.  but  .el  . 


"r?n'*The'  " 


Sasl lo  Snow  Vhtl*'r**f"bl*-h° 

Writing  Is  unbyaM«a*lTb«'and%r<-a' 


mSpIi 


"cquaf^atucai^i 


molale.  %i.b»  »ent  hi  □ 


=THE  "ATLAS' 


CALENDAR  WATCH 


PRICE 


Shows  (be  Date,  Mentb, 
Day  el  the  Week  and 
Phases  ef  the  Moon 

Kmi»  Time  With  Uoarlni  Accuracy 
Rc^ulrtoNo  AttcnUoQ  wheooace  Set 

Three  Years'  Qaarantee 

Only  $8.50,  Post  ; 
Free 


Tbla  raoarlrabta  ^.u-t  la  4  taaedlcf  taarral  to  all  ab<  aaa  sppradal* 
tbe  uoaat  of  detail  l&*o>>ed  lo  lbs  prodoeUoa  of  mcb  a  cotopllcatad  piaca 
tJ  WaUbworh.  As  a  tinabaepar  tba  "Alia*"  will  be  fouad  to  be  asaet 
and  rallsbla,  aad  to  aJI  bulDeta  mm  tbo  advaataga  of  aa  aotomaue  eaiea- 
dar  wUI  appaol  witb  {mat  ferea.  It  ia  tba  watcb  to  salt  TnTaltn,  Bases, 
attaaacara  OowboTa,  T*no  B,",1l  or  hejodo  la  aa  Icnlstart  duUletf  wboaa 
•Uilj  roQtlao  ba>  bal  Inue  vartstj,  and  la  freqaeslty  at  a,toas  for  day  al 
araak  bad  data  As  u  erdlaarj  tiatehecpar  it  U  a  waub  of  bl#hast  qoaifj. 
aad  tba  cakadar  ejecbamut.  bavisg  baao  mpravad.  simplified  aad  tied 

^tt  baaaatb  tba  dial,  it  U  Lot  l.ttal*  to  i»%  out  of  order  Witb  ardtosry  aaa 
M  watts  la  aalf-abUiu.  ->tb  tbr  ci-tpiioo  of  tba  DAsa  of  tba  ooquX  at 
tba  top  of  tbo  dial,  *bitb  retires  aJtrtatioo  oci*  oora  a  aoatb.  Tba  real 
la  aotoaaUc,  b«lai>  woFhed  b>  the  awcMplrm  of  tba  WatcbV  Tbapbacea  of 
tba  bfooa  an  abo*D  la  tBa  lowar  elrcla  A  jiun-»  al  tba  dial  taforsBs  jott 
aot  oalv  of  tba  aaact  pbaaa,  but  eaablaa  7011  fa  qafrbtv  <rs,.ei>lst*  Wbea  tba 
Brnt  ar  fall  moan  la  dua  Tba  cbanjea  era  cnads  e>eo_a*  boors  at  tnldalfbt 
Tia  watab  la  UluitraUoo  tt  UlUu{  at  once  that  ll  is  Wadaeadar,  May  «  fan 
cbaaa,  Oar  Daarl/  rweaty  vioutea  10  alevaa.  Tba  M*ata.aat  la  of  tSa 
-     -j  aalab  tbroogboot,  aod  ts  >>elrd  la  8  luXaa    blade  la  aitbar  faajaelA* 


lb  ihrrjjs: 

ruses. 


OnIv  taj,0  Peat  Praa, 


HAfcdel-ette  One  lMJante  Camera 

Enitrcty  Self-AcfJog  IWia  Start  to  Raid. 

COMPLETES  A  PHOTOOltAPH  IN  A  WlWiT? 

90  mtX  aa  KJTOWlaEDOE  ITIXCEI>'  ■ 
JSfO  DAIS  BOOH  SO  ruOUSJttKa  k  '  t.  KO  UXO  KO  TtXOVMIM 
mOM,  Oalr  «&5o  rbs  OaBtplats  OKdA. 
•  Ts±aa  ri«tBm  aviiUH  tn. 
A  ebOd  «az>  tabs  a  food  plerarb  a* 
[  tba  fltut  try.  A  aearea  af  real  Jot  for 
a  aad  Utair  frtsBda.  Jut  tblea 
a  saarrallsaj  adranea  tbl*  Is  la  tba 
I  art  of  photegTapbj.  Tea  bare  susplr 
aid  tba  Cam  era,  alra  at  tbs  robjort, 
>  tb*  trig  gar,  aad  tba  pletars  la 
I  txlsa.  No  apparatas  erar  darlsed  <aa 
eonpara  witb  It  for  aoavanlsnea,  eKap- 
asaa  aad  rspidlty.  Tbera  la  bo  trcralila, 
do  delej,  so  foeaatlnf,  do  deraloplafj 
so  flxlcf,  »o  printing,  so  toeing,'  aa 
dark  room,  bo  .oaes.  la  oae  mlBBte  fW 
•BaDy  dalirer  4a  araaBeat  portrait,  all  eouplBta;  A*  eatfera  doaa  ll 
alL  Tea  bars  bat  te  let  It  work.  It  $asasl  go  wnaa,  WB  OUAAANTEB 
XT  rat  A  TXAtt.  m  tbat  la  ratfolrad  U  lbs  Caaasra  asd  a  few  poatbTs 
aeeVearda,  aad  a  Ultie  3-ln-ona  P**alopar.  rJothicg  elaa.  Tbs  plctorea  ar* 
isiabad  right  wltbla  tbs  Censers  Itiflf  sad  at  tbs  Terr  spot  wbva  tbaj  wora| 
tabeaj  No  pre-rloaa  arperlaaea  of  pbotofraptiy  Is  neeeaaary.  There  are  WO 
r AJXTmSA  Fbotos  caa  be  taken  at  aar  dlrUnee,  far  or  near.  It  c.esroros' 
A%m6i4  tscbee,  L#  Be  bearler'tbaa  aar  other  samara,  and  ee*flT  carried 
about  frasi  plaee't*  place.  15  or  60  Poet  Cards  can  be  loaded  Id  the  Caa< 
ta  bread  darUfat  *i  oae  time;  aad  caa  be  takeD  ia  rapid  soee — 
Curia  are  aiwaje  In  tba  riant  pealUoa  ta  be  pbotogrspbed.  Tbi 
abamber  ta  a  part  ef  the  Camera  ttaelf  and  1*  so  arranged  that 
Post  Cards  Bar  be  developed  ta  rapid  aitCJ-eaaien.  "A  oanbeT 
.  retooed  at  the  oae  time.  It  le  Impoanblo  lo  oior-derelop.  Afur  developing 
alatplT  plaea  the  Post  Catrda  In  dear  water  and  tbo?  are  pasltlT*]r  pcrnian- 
eat.  It  is  a  ntUlne  pooJ  eaoaaj  tneber.  23  eenta  a  mioote.  At  anowa.  race' 
setlngi,  bsaaara.  fate*,  pkBlea,  excttraloBB,  la  fact  aberever  a  crowd  gatbera 
*  Camera  la  falrlr  robed  br  people  eager  to  b**e  tbelr  portrait*  ukea. 


iioh.  Tba 
to^M*a| 


for 


»dii, 


0  tli  4 


nunir^  aiiw  id  •uncut,  sod  It  le  being  nceeeafollr  oper- 

 ,  womto,  bors  aad  glrU  who  bad  no  evperieaes  Ib  pboto,frspbr. 

o^lOB  of  OAbTXKA.  oompUt.  wltk  16  Post  Cards  aad  .-''* 
Mat  to  dertlop  them.  ONLT  *0-5D.    <  ' 


sfed  br  1 


WATCH  CAMERA 

The  meat  wonderful  .and  bv- 
atnlout  Cbmarit  made 

la  but  little  larger  than  a 
atoh.  which  tt  cloaetr  r*>- 
wmbl«i.    Yoa  oao  oarrr 
the  Capo  about  in  >oar 


belxLft.  the  wiber. 

0n«  Cont  •  Picture 

The  grfso  loada  h  daglhrbl 
iTa:  2Le.  lhSa"lbe  ptcU.ra  tak- 
Irul  t*rl  of  a  whole  daj  a  oot- 

»mWBrbT'"e*tba  stac^d  fin  l-aa»a  Is 

The  photos  oaf 
te  exJaxfTid  to  acg  alba. 

QUICK  AS  A  "LASH  VAfti  ti^S^1^ 

rhor>ous;rjlr  b 


read  bra 

IM  and  d 


a  ordiDarr  earner 


r  ootdoora  Basal  t 


PUT),  10  bpavrai  lie.  IS  CiDMOra.  2t« 
Lwlbtr  rxLtl  Ctin-n*  Cane.  »5o 


This  Pretty 

WITH  PAD 


RUBBER  STAMP 

AND  INK,  75c 


Here  ta  the  Prettiest  robber  etamp  yoo  ever  saw.  At  verr 
ffreat  cost  we  bave  had  this  design  specially  engrav©<j  foroar 
ca«tomers.  and  it  cannot  bo  obtained  oxcept  throusb  as.  Tba 
design  is  onuunental,  witb  floral  decorationa.  with  a  beaotlfai 
dove  In  the  upper  part  conveying  fta  meaoage  of  love,  the  de- 
aired  name  or  name  and  address  being*  tastefully  displayed  la 
the  center.   Witb  this  robber  eta  nap  yoa  caa  brand  your  letter 


outside  of  envelopes 


ed  upon  tba 


vent  of  1 


ed  od  books,  maslo. 
Include  m  Bel' -initio* 


any  reason.  It  looks  very  pretty  stami 
photographs,  etc.   Witb  each  stamp 

atamppad  and  a  bottle  of  Ink  for  re-Inking  the  pad,  and  the 
of  the .COMPLETE  OUTFIT,  lo  box.  U  OMtV 
5  CENTS,  POSTPAID. 


BOOKS 


That  You  Should  Have. 
Cloth  Bound 

A  Practical  Course  in  Mechanical  Drawing.. $ 

Practical  House  Framing  

Hints  for  Carpenters  

Architectural   Perspective.  .•  

Practical  Concrete-Block  Making  

Modern  Cement  Sidewalk  Construction  

How  to  Measure  Up  Woodwork  

Easy  Lessons  in  Architecture  

Hints  for  Painters  and  Paper-Hangers  

Hand-Forging  and  Wrought  Iron  Ornamental 

Pattern  -Making   

Dustman's  Book  of  Plans  and  Building  Con- 
struction   

How  to  Make  a  Wireless  Set  

Metal  Work  and  Etching  

Electroplating   

Wood-working  for  Amateur  Craftsmen  

Gleason's  Veterinary  Hand  Book  

Famous  Pictures — The  Book  Tou  Should  Buy.  I 

Complete  Manual  on  Hypnotism  

Motor  Truck  and  Automobile  Motors  and 
Mechanism   I 


AN  UNDOUBTED  BARCAirT 

COMPLETE  SHAVING  OUTFIT 

Fint  aea»  Rued-,  Strop,  .Shaving  Brash,  HrjQt  tad  Cai*  fjf  Bcatr* 
"        ~  atyrf?5.' 


U»  t«|  TN  par  fatUffil 


SHARPEN  -  M  -  ALL  SA5£lZ£'k7H0« 

SHARPENS  EVERY  KIND  OF  SAFETY  RAZOR  BLADE 
SkiirpfirnylboCillene^dl^rr^r^i^^^^^^^^ 
fifLSQ  SHARPENS  THE  CE»f  ItHIOR,  EVER  READY   J£££TV  KLTTFR  ujBm 

cross. curk.  4VTO-STR0P.  star  auSrieu MDULOmuS *** 

£•  ■flcrf  ifca  SHAflPEW-M- ALL  STUOPPER. 


Price,  $1.50  postpaid. 


e&Vo*  ROPE  SPLICING 

USEFUL  KNOTS.  HITCHES.  SPLICES.  ETC. 
Dow  pHTertnt  Knoti  Ar*  Mod*  and  WMt  They  Art  UHd  For, 
Knot*  lo  Us*  anal  Koote  U  Avoid. 

A  most  prtxticil  tsodbook  ci*1nc  (ompIet«  tAd 
flmsta  dirtxtloa  for  mablas  «UJ  U«  moat  useful 
kaou.  hitcbea,  rljelos;.  opllc**,  tic  Off  lot)  Ulna* 
IfallOQb.  All  tbout  w1r»  ropo  attaetunmu.  lublnr 
blocto,  tackle*,  etc.    ST  HergTdio  Koota  Ulmtrtt«d 

men.   Prica  2 Do      9tL  ^ 


Taylor  Barnard  &  Co.    24  E  K%7jL~tic\it*0' m 


Yon  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Mechanical 
Engineering 


Learn  at  Home ! 

Employers  everywhere  are  looking  for 
men  with  mechanical  ability.  Splendid  sal- 
aries and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in 
which  you  can  learn  right  at  home  in 
spare  time.  For  28  years  the  Interna- 
tional Correspondence  Schools  have  been 
giving  men  and  women  just  the  training 
they  need  for  success  in  mechanical  engi- 
neering and  more  than  200  other  subjects. 
Hundreds  of  thousands  have  stepped  into 
good  positions  through  L  C.  S.  help,  but 
never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon  below,  then  mark  and  mail 
it  today.  This  doesn't  obligate  you  in  the  least 
and  it  will  brini*  you  information  that  will  start 
you  on  a  successful  career.  This  is  your  chance. 
Don 't  let  it  slip  by.  Mark  and  mail  this  coupon  now. 

FnTERNAtFoNAL  ToWspWdENcT  SCHOOLS 

BOX  6221,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  In  the  subject,  before  which  I  mark  X. 


MEC11ANI0AL  DltAKTINQ 

st11uctuiul  uiuktlnu 

ship  drafting 

electrical  drafting 
„  architectural  drafting 
□  sheet  metal  drafting 

roileruaker  drafting. 

bridge  drafting 

machine  design 

electrical  engineer 

Eleotrle  Lighting  and  Hallways 
Electric  Wiring 
Telegraph  Engineer 
Telephone  Work 
MECHANICAL  ENGINEER 
Machine  Shop  Practice 
Gas  Engine  Operating 

R CIVIL  ENGINEER 
_  Surveying  and  Mapping; 
STATIONARY  ENGINEER 
Marine  Engineer 
ARCIIITEOT 

Contractor  and  Builder 
Concrete  Builder 
Structural  Engineer 
CHEMIST 


□  SALESMANSHIP 

□  ADVERTISING 

□  Show  Card  Writer 
_  Sign  Painter 

□  ILLUSTRATING 
m  Cartooning 

□  RUSINESS  MANAGEMENT 

□  Private  Secretary 

□  BOOKKEEPER 

C  Stenographer  and  Typlat 

□  Cert.  Public  Accountant 

□  TRAFFIC  MANAGER 

□  Railway  Accountant 
GOOD  ENGLISH 
Teacher 

Common  School  Sobjeetf 
^  Mathematics 
C  CIVIL  SERVICE 

□  Railway  Mail  Clerk 
AUTOMOBILE  OPERAT'Q 

 Auto  Repairing 

□  PLUMBING  AND  HEATING 

□  Textile  Orerseer  or  Sopt. 

□  Navigation  iQSpanlah 

BAGRICULTUREln  Freneh 
Poultry  Raising  |  □  I  taUan 


Name  

Present 
Occupation— 

Street 

and  No  


Clty_ 


REBUILT  ELECTRIC  MOTORS 

Emerson  ajjjj  fflpHHf  Guaranteed 

Wagner  ^^^^^^         ^"or  One  Year 

Motors  bought,  exchanged  and  repaired 
ELECTRICAL  SUPPLIES 
Wholesale  Prices 
Sockets,  wire.  tape,  loom,  fuses,  switches,  cut  outs,  etc. 

New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refunded. 

HYRE  ELECTRIC  CO. 
63I  S.  Dearborn  St.  Chicago,  III. 


STUDY 
HUMAN 
NATURE 


Learn  to  recognize  the  marks  that 
nature  has  stairvped  all  over  the 
human  form.  Look  through  and 
beyond  the  deceptive  smile.  Know 
the  strong  and  weak  points  of 
those  you  meet.  Send  5  cents  in  stamps  for  "PTTRSONAL 
POWER,"  a  little  book  that  tells  how.  Address  J.  C. 
Koss.  Secretary  Progress  League.  31  Union  Sq..  N.  Y.  City. 


)©i@iace  Ink  Sla.iag| 

By  EMERSON  EASTERLING. 

(Continued  from  page  1037) 


type  for  work.  In  a.  c.  we  have  both  the 
brush  and  commutator,  and  induction 
types.  The  induction  works  on  the  prin- 
ciple of  fields  changing  due  to  the  fluctua- 
tions— speaking  of  that,  it  reminds  me,  the 
current  in  the  direct  current  generators 
are  not  constant  but  fluctuate  from  zero 
to  the  peak ;  of  course  in  the  improved 
types  the  fields  are  arranged  so  as  to  keep 
a  peak  handy  to  fill  up  the  gap  at  zero,  I 
suppose  they  do;  I  can't  see  why  they 
shouldn't.  It  seems  to  me  they  could  ar- 
range it  so. 

"As  I  was  saying,  the  field  fluctuating 
from  zero  to  the  peak,  or  maximum,  and 
the  pull  being  in  reverse  directions  each 
wave — were  it  not  for  the  windings  ren- 
dering the  pull  in  the  same.  But  it  goes 
like  this :  The  field  yanks  the  armature 
around  in  one  direction.  As  that  field  dies 
out  and  the  next  field  builds  up  the  pull 
is  gradually  moved  to  the  next  pole.  By 
winding  the  armature  and  shorting  it  in 
itself,  according  to  the  results  of  Mike's 
experiments  in  induced  currents,  the  ar- 
mature core  would  tend  to  be  possest  with 
a  different  polarity,  which  would  attract  it 
to  the  field  poles." 


By  PROF.  FLOYD  L.  D ARROW. 
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It  may  be  asked,  "Of  what  value  is  all 
this?"— "Why  spend  $200,000  on  the  per- 
fection of  an  instrument  which  adds  noth- 
ing to  material  comfort?"  But  it  may  be 
answered  that  Astronomy  is  the  oldest  and 
noblest  of  the  sciences.  It  has  added  more 
to  our  knowledge  of  the  Universe  than 
any  other.  It  pilots  our  fleets  over  the 
uncharted  wastes  of  the  sea  and  guides  the 
caravan  across  the  trackless  sands  of  the 
desert.  By  its  aid  we  establish  boundary 
lines  and  without  it  surveying  would  be 
impossible.  "Correct  time"  is  absolutely 
dependent  upon  astronomical  observations. 
But  more  important  than  all  else  is  the 
broadening  of  men's  minds  to  comprehend 
a  universe  of  vast  extent.  Coincident  with 
the  growth  of  astronomical  science  has 
been  the  conquest  of  superstition  and  the 
sway  of  intellectual  progress.  Every  other 
science  magnifies  the  achievements  of  this 
little  planet,  but  Astronomy  asks  us  to  re- 
member that  this  boundless  universe  doubt- 
less teems  with  life,  even  as  a  drop  of 
water  from  a  stagnant  pool.  Only  when 
we  behold  the  infinite  depths  of  space  thru 
these  marvelous  instruments  of  science  can 
we  have  even  an  approximate  appreciation 
of  the  relatively  insignificant  part  which 
our  little  earth  plays  in  the  universe  of 
time  and  events. 

It  is  a  matter  of  no  little  pride  to  Ameri- 
cans that  all  the  great  telescopes  of  the 
world  have  been  made  in  this  country.  The 
casting  of  the  glass  has  been  done  abroad, 
but  the  work  of  grinding  and  construction 
are  the  products  of  American  genius.  Dr. 
John  A.  Brashear,  of  Pittsburgh,  ground 
and  polished  the  big  Canadian  mirror  and 
The  Warner  &  Swasey  Company  of 
Cleveland,  constructed  the  observatory  and 
did  the  mounting. 

Until  within  the  last  fifteen  years  the 
biggest  telescopes  of  the  world  have  been 
of  the  refracting  type.  Now  it  seems 
probable  that  the  practicable  limit  of  big 
lenses  has  been  nearly  if  not  quite  reached 
and  the  astronomical  progress  of  the  fu- 
(Continued  on  page  1056) 
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also  given  at  the  Florida  Winter  Branch  of 
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AMERICAN  SCHOOL  OF  NATUROPATHY 

The  Only  Drugless  University 
B.  LUST,  N.D.,  D.O.,  M.D.,  Founder  and  President.     Incorporated  in  Three  States.    Founded  1896 

110  East  41st  Street  New  York,  N.  Y. 


Electrical  Engineering 

offers  you  exceptional  opportunities  for  assuming  a  posi- 
tion of  executive  and  financial  importance  in  this  great 
uncrowded  field  of  enterprise. 

A  Bachelor  of  Science  degree  in  Electrical  Engineering 
may  be  obtained  here  in  3  years.  With  14  High 
School  Credits,  or  as  a  graduate  of  our  Institute  of 
Electrotechnics,  you  can  enter  the  College  of  Electrical 
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for  those  seeking  rest  and  recreation.  Sea  water  baths.  Fireproof  garage. 
Illustrated  booklet  sent  on  request. 


(Continued  from  page  1054) 


ture  must  be  made  with  the  reflecting  in- 
strument. Certainly  the  reflector  possesses 
several  points  of  decided  superiority.  It 
is  claimed  that  its  cost  is  much  less  than 
that  of  a  refractor  of  the  same  size.  Small- 
er and  less  expensive  housing  for  it  is 
possible.  While  it  is  true  that  for  visual 
observation  better  definition  is  secured  with 
the_  refractor,  yet  for  photographic  work, 
which  is  now  of  chief  importance,  the  re- 
flector is  unquestionably  superior.  It  brings 
all  rays  of  light  of  all  colors  to  the  same 
focus  without  dispersion.  Another  point 
to  consider  is  the  mounting  of  the  optical 
unit.  Both  lenses  and  mirrors  must  be  so 
mounted  as  to  avoid  flexure.  A  lens  must 
be  supported  at  the  edges  and  the  40-inch 


(— — r 


'    i  i 

!'  '  !     I.  ' 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to 


The  Cassegrain  Telescope  Scheme.  The 
Image  Reflected  from  the  Main  Mirror  Is 
Thrown  Up  Again  Onto  a  Second  Smaller 
Mirror,  Thence  Downward  Thru  a  Hole  In 
the  Large  Mirror,  to  the  Eyepiece  Below. 

Yerkes  lens  is  thought  to  be  about  the 
limit  of  size  for  successful  mounting  in 
this  way.  The  mounting  of  a  large  mirror 
is  not  so  difficult.  It  may  be  very  thick 
and  so  supported  at  the  back  as  to  avoid 
distortion.  But  the  thicker  the  lens  the 
more  light  there  is  lost  by  absorption.  The 
Yerkes  and  Lick  lenses  now  transmit  only 
50  per  cent  of  the  light  that  falls  upon 
them  and  doubling  their  size  would  permit 
only  25  per  cent  to  pass.  A  mirror  reflects 
60  per  cent  of  the  light  and  the  thickness 
of  the  glass  has  no  effect.  Reflectors  are 
better  for  spectrographs  work,  too.  There- 
fore, it  would  seem  that  the  great  telescopes 
of  the  future  will  be  reflectors,  like  those 
of  Canada  and  Mount  Wilson. 
(The  next  paper  will  appear  in  an  early 
issue.) 
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pose  of  retaining,  for  one  thing,  the  fran- 
chise right-of-way,  or  "track  rights,"  of 
the  trolley  company,  as  this  franchise  stipu- 
lated that  at.  least  one  car  must  be  operated 
over  the  system  every  24  hours. 

THE  CONDUIT  OR  SLOT  TROLLEY. 

At  Figs.  S  and  6  are  shown  a  single  and 
double  pole  slot  trolley  such  as  used  in  sev- 
eral large  cities,  including  IsTew  York  and 
Washington,  D.  C.  These  do  away  with 
any  trolley  poles  or  exposed  third  rails, 
but  they  have  always,  or  at  least  until  re- 
cent years,  presented  more  or  less  trouble, 
especially  in  stormy  weather,  owing  to  the 
large  amount  of  water,  due  to  rain  and 
snow,  which  gets  into  the  conduit  in  which 
the  live  third  rails  are  mounted,  which 
often  causes  short  circuits,  etc. 

At  Fig.  5  a  single-pole  slot  system  is 
shown.  Here  the  current  passes,  let  us  say, 
from  the  insulated  third  rail  slot,  up  thru 
a  special,  very  thin  insulated  contact  shoe 
passing  down*  into  the  slot  and  riding  along 
within  the  slot  as  the  trolley  proceeds.  This 
current  is  then  led  thru  the  usual  controller 
and  motor  elements.  The  current  is  here 
returned  thru  the  grounded  shaft  and 
wheels  of  the  car  to  the  rails  on  which  it 
runs,  and  thence  back  to  the  power  house. 

The  double-pole  conduit  is  shown  at  Fig. 
6;  here  no  current  is  returned  thru  the 
'running  rails,  but  both  positive  and  nega- 
tive conductors  are  mounted  within  the  con- 
duit. Of  course,  in  this  case,  a  special 
double-contact  insulated  shoe  has  to  be.used 
to  pick  up  the  current  from  the  two-  rails. 
The  path  of  the  current  thru  the  usual 
controller  and  motor  elements  is  shown  by 
dotted  lines. 

THE  GASOLINE-ELECTRIC  CAR. 

This  is  one  of  the  latest  advances  in 
electric  interurban  car  design  and  is  cap- 
able of  very  high  speed  and  long  runs. 
These  cars  embody  a  complete,  self-con- 
tained electric  generating  plant  and  don't 
use  any  third  rails,  slots  or  trolley  poles. 
'  A  gasoline  engine  on  board  the  car  drives  a 
dynamo  of  suitable  size ;  this  dynamo  sup- 
plying electric  current  thru  a  speed  con- 
troller to  the  motors  on  the  trucks  of  the 
car. 

Current  is  also  available  from  the  same 
source  for  heating  and  lighting'  purposes. 
This  car  can  make  a  run  of  75  or  100  miles 
very  easily  and  the  only  fuel  required  is 
gasoline.  Several  of  these  cars  are  being 
operated  in  the  central  west  and  in  the 
western  part  of  the  United  States. 

WASHINGTON,  D.  C,  TROLLEYS  FITTED  FOR 
WIRE  AND  SLOT  SERVICE. 

Where  the  slot  system  is  used  it  is  the 
general  thing  that,  these  cars  do.  not  travel 
beyond  the  districts  equipt  with  that  par- 
ticular system,  but  in  Washington,  D.  C. 
many  of  the  cars  run  out  thru  suburban 
districts,  and  it  is  interesting  to  see  the 
change  made  from  the  elevated  trolley  wire 
and  pole  system,  to  the  slot  arrangement. 
The  operation  requires  but  a  few  moments. 
What  happens  is  this :  The  conductor  pulls 
down  the  trolley  pole  at  the  rear  of  the 
car,  and  slips  it  under  the  hook  on  the  roof. 
At  the  same  time,  if  you  are  observant,  you 
will  have  noticed  the  motorman  equally 
busy  at  the  front  end  of  the  car  spinning 
a  large  wheel  mounted  on  a  substantial  iron 
pedestal,  beside  the  usual  motorman's  con- 
troller. When  he  turns  this  wheel  a  set  of 
gears  and  connecting  rods  are  put  in  motion 
underneath  the  car,  which  lowers  the  shoe 
down  into  the  slot,  and  the  car  is  then 
ready  to  proceed  thru  the  city  streets,  de- 
riving its  current  thru  the  underground  slot 
distribution  system. 
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Learn  at  Home 
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You  don't  have  to  stop  work  or  leave 
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Draftsman.  Through  our  practical 
Home  Study  Training  we  teach  you  in 
your  own  home,  and  enable  you  to 
qualify  as  a  practical  .Draftsman. 

No-  Previous  Training. 
Required 

Owing  to  the  comprehensive  nature  of 
our  course,  you  need  no  previous  train- 
ing in  the  subject.  Though  you  have 
never  done  any  kind  of  drawing  before, 
you  can  become  a  thorough  Draftsman 
by  following  our  instructions. 

Can  Learn  in  Short  Time 
by  Our  Methods 

The  reason  for  this  is  that  we  elimi- 
nate unnecessary  theoretical  work  and 
concentrate  upon  the  PRACTICAL 
problems  such -as  confront  the  profes- 
sional Draftsman.  We  do  not  require 
you  to  spend  months  of  your  time  on 
"preliminary"  work,  but  start  you  on 
REAL  DRAFTING  at  once.  That  is 
one  reason  why  our  students  "make 
good"  so  readily. 

Our  Graduates  Get  to  the 
Top 

The  universal  success  of  our  graduates  as 
Professional  Draftsmen,  many  of  whom  have 
advanced  rapidly  to  positions  of  Chief  Drafts- 
men, is  evidence  of  the  REAL  VALUE  of 
the  training  given  by  the  COLUMBIA 
SCHOOL  OF  DRAFTING.  Large  numbers 
of  our  students  have  secured  excellent  posi- 
tions even  before  completing  their  courses. 
We  gladly  cooperate  with  our  students  and 
graduates  in  securing  desirable  positions, 
which  has'been  easy  for  us  owing  to  the  many 
demands  upon  us  to  supply  our  "product" 
for  these  positions. 

Draftsmen  Get  $35  to  $100 
a  Week 

Our  graduates  have  shown  their  ability  to 
reach  high  salaries  RAPIDLY,  owing  to  their 
practical  training.  They  secure  excellent 
salaries  AT  THE  START,  as  high  as  $2,000 
a  year.  The  usual  pay  of  Draftsmen  is  $35 
to  $100  a  week. 


The  Demand  is  Greater 
Than  the  Supply 

The/  demand  for  properly  trained  Draftsmen 
has  always  been  greater  than  the  supply,  but 
this  is  more  so  oday  than  ever  before,  owing 
to  greatly  increased  construction  and  mechan- 
ical development.  The  Draftsman  is  an  es- 
sential connecting  link  in  all  engineering 
work.  This  great  demand  is  indicated  by  the 
long  lists  of  want  ads  for  Draftsmen  in  the 
daily  papers,  especially  those  of  industrial 
centers. 

Specialists  in  Mechanical 
Drafting 

The  COLUMBIA  SCHOOL  OF  DRAFTING 
not  only  trains  Draftsmen  by  mail  but  also 
maintains  a  large  local  institution  of  the 
highest  standing.  For  many  years  it  has  been 
the  leader  in  SPECIALIZING  on  the  teach- 
ing of  DRAFTING.  This  is  an  obvious  ad- 
vantage over  teaching  Drafting  only  as  a  fide 
issue. 

Drawing  Outfit  Furnished 

We  supply  all  our  students  with  a'  drafting 
outfit  for  use  throughout  the  course.  There 
is  no  extra  charge  for  this,  and.  it  becomes 
your  personal  property  when  the  course  has 
been  paid  for  in  full. 

Book  of  Particulars  Sent 
FREE 

If  you  are  interested  in  becoming  a  practical 
Draftsman  through  the  thorough  training  of 
the  COLUMBIA  SCHOOL  OF  DRAFTING, 
whereby  you  can  enter  a  Profession  in  which 
your  services  will  always*  be  in  demand,  you 
are  invited  to  write  us  for  our  free  book  of 
particulars,  which  describes  our  school  and 
methods.  For  your  convenience  you  can  fill 
out  and 


Mail  This  Coupon  To-day 

COLUMBIA  SCHOOL  OF  DRAFTING, 
14th  &  T  Sts.,  N.W.,  Dept.  1081, 
Washington,  D.  C. 

Without  obligation  to  me,  please  send  me  full 
particulars  of  "  your  practical  home  study- 
training  in  Drafting. 


Name  . . 
Address 


City   State. 
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/2  SAVED 

GET  OUR  "^s 

BIG  BOOK^ — t 


This  FREE  Book 

tells  how  you  can  get  cash  for  your  property  by  using  the 
Simplex  Plana  for  Selling  Heal  Estate,  which  have  already 
sold  more  than  5,000  properties  of  all  kinds  in  the  U.  S. 
and  Canada.  No  matter  where  your  property  is  located,  these 
successful  plans  will  show  you  how  to  sell  it  yourself,  with- 
out employing  agents,  or  paying  commissions  to  any  one. 
Don't  spend  a  minute's  time,  an  ounce  of  effort  or  a  cent 
of  money  trying  to  sell  without  first  reading  this  important 
book,  and  learning  how  to  sell  your  property  quickly,  eco- 
nomically and  at  the  highest  possible  price.  The  reading  of 
this  book  has  saved  property  owners  htindreds  and  thou- 
sands of  dollars  in  commissions  and  it  can  do  the  same  for 
you.  As  the  book  is  sent 
absolutely  free,  you  have 
everything  to  gain  and 
nothing  to  lose. 

Send  your  name  and  ad- 
dress at  once — a  postal  will 
do — and  you  will  receive  by 
return  mail,  postpaid,  a 
copy  of  this  important  book, 
without  cost  or  obligation. 

THE  SIMPLEX  CO. 

Dept.  170 
1123  Broadway 

New  York 


Quick  Results! 

"Sold  my  house  within  two 
weeks  by  following  the  Sim- 
plex Plans." — F.  Stark.Wis. 
"Sold  for  cash  in  lOdays." 
— \V.  H.  Cortland,  Mass 
"Sold  my  property.  Your 
plan  quickest  I  ever  saw. " 
— Johnson  String,  N.  J. 
"Sold  my  borne  for  cash 
within  three  weeks. " — M. 
E.  Lounsberry,  Okla.  "Sold 
my  lots  for  cash." — R.  P. 
Moodie.  Ottawa,  Can.  "Sold 
for  cash  within  a  few 
weeks." — M.  P.  Jones,  Iowa. 


EARLE  LIEDERMAN 
The  Acme  of  Physical  Perfection 

BE  A  MAN  OF  STRENGTH  AND  POWER 

What  I  have  already  done  for  thousands  of 
others  I  can  do  for  you.  I  will  broaden  your 
shoulders,  deepen  your  chest,  (increasing 
your  lung  power)  enlarge  your  arms  and 
strengthen  every  muscle  of  your  body.  I 
will  fill  you  with  vim  and  pep  so  that  you 
will  be  admired  for  your  perfect  physique 
and  dominance  of  strength. 
Send  for  MY  NEW  BOOK 

"Muscular  Development" 

It  tells  the  secret.  Handsomely  illustrated 
with  25  full  page  photographs  of  myself 
and  some  of  the  world's  best  athletes  whom 
I  have  trained.  This  valuable  book  and  my 
special  offer  will  be  sent  on  receipt  of  10c, 
stamps  or  coin,  to  cover  cost  of  wrapping 
and  mailing.  Don't  delay  1  Send  for  it  now, 
while  it  is  on  your  mind. 

EARLE  E.  LIEDERMAN 

Dept.  217       203  Broadway,       New  York 
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evaporation,  namely,  up  to  about  forty-eight 
hundred  square  miles,  an  increase  corre- 
sponding to  one-fifth  of  the  recent  area. 
With  an  efficient  head  of  not  more  than 
656  feet,  the  plant  would  produce  more  than 
forty  thousand  horsepower. 

This  power  would  be  utilized  in  the  fol- 
lowing ways : 

For  the  production  of  lime  nitrat  from 
the  air  and  for  local  mining  operations. 

For  the  distribution  of  electric  light  and 
power  throughout  the  country. 

For  a  pumping  plant  at  the  southern  end 
of  the  Lake  of  Genezareth,  which  should  be 
regulated  by  dams  and  by  lowering  the  sur- 
face level,  also  possibly  by  making  the 
River  Jarmuk  a  tributary.  At  a  suitable 
altitude  above  the  normal  water  level,  two 
canals  would  be  built  running  from  the  lake 
parallel  with  the  River  Jordan,  and  from 
these  canals  the  irrigation  water  would  be 
distributed  to  the  local  irrigation  centers 
among  the  freshly  cultivated  fields,  sloping 
for  drainage  toward  the  Jordan.  By  econo- 
mizing the  water  during  the  dry  season, 
and  by  a  thoro  regulation  even  above  the 
Lake  of  Genezareth,  there  would  thus  be 
obtained  an  ample  supply  of  water  for  the 
irrigation  of  several  hundred  thousand 
acres,  and  perhaps  some  water  might  even 
be  spared  for  a  third  canal  parallel  to  the 
Jordan  and  the  coast  line,  and  irrigating 
the  Plain  of  Sharon,  with  drainage  toward 
the  sea.  Thousands  of  existing  cisterns, 
and  also  some  quite  imposing  waterworks 
dating  as  far  back  as  the  reign  of  David, 
could  be  partially  included  in  these  works. 

For  large  salt  works  to  produce  common 
salt  from  sea  water.  From  the  point  where 
the  turbine  pipes  join  the  tunnel,  a  horizon- 
tal canal  could  be  constructed  from  which 
a  thin  film  of  brine  would  be  allowed  to 
escape  down  the  steep,  sun-baked  rocks, 
toward  the  Dead  Sea.  The  water  would 
evaporate,  and  the  salt  could  be  collected 
in  the  ordinary  way. 

For  the  exploitation  of  the  vast  deposits 
of  asphalt  in  the  Plains  of  Sodom  and 
Gomorrah. 

The  geological  maps  of  the  country  in- 
dicate what  would  appear  to  be  very  favor- 
able conditions  for  the  boring  of  a  tunnel, 
altho  progress  might  be  delayed  by  hot 
springs. 

If  we  reckon  no  more  than  two  openings 
the  cost  of  the  Dead  Sea  tunnel,  mostly 
without  masonry,  and  with  a  minimum  area 
of  135  square  feet  (or  having  a  diameter 
of  about  13  feet),  might  be  estimated  at 
nearly  $40,000,000.  To  this  should  be  added 
the  cost  of  the  power  plant,  factory  works, 
canals,  other  irrigation  work  and  the  salt 
works.  The  interest  on" and  the  amortize- 
ment of  a  capital  of  about  $60,000,000  must 
be  distributed  over  all  these  concerns.  If 
the  technical  works  (lime  nitrat,  salt,  dis- 
tribution of  electric  power,  etc.)  are 
charged  with  one-half  of  this  amount  and 
the  other  half  to  be  charged  to  forestry, 
agriculture  and  horticulture,  a  rough  esti- 
mate based  on  the  incomplete  data  so  far 
available  will  show  that  this  plan  does  not 
compare  at  all  unfavorably  with  the  irri- 
gation works  constructed  in  Asia  and 
America  in  the  past  decade. 

Mr.  Hjorth's  plans  have  met  with  great 
sympathy  among  leading  scientific  authori- 
ties and  practical  technicists  in  Norway,  and 
the  latter  have  come  to  the  conclusion  that 
such  an  enterprise  as  this  is  not  only  to  be 
considered  as  technically  feasible,  but  that 
it  will  in  all  probability  be  a  financial 
success. 


DO  YOUR  OWN 
PLUMBING  AND 
HEATING  AT 
LOW  COST 

Any  handy  man  can  install 
a  complete  plumbing  or 
heating  plant  in  his  own 
home  by  our  new  easy 
method.  Every  part  cornea 
Cut-to-Fit  your  needs.  Our 
Engineers  draw  your  plans. 
You  can  easily  do  the  rest 
with  a  few  simple  tools. 
You  save  time,  labor  and 
unused  materials. 

SEND  FOR  HANDY 
MAN  BOOK 

This  big  book  tells  you  what  to  install  and  how  to 
install  it.  It  shows  over  10,000  different  fixtures  at 
wholesale  prices.  Every  builder,  home  owner,  carpen- 
ter or  contractor  needs  one.  Save  the  high  cost  of 
labor  on  needed  improvements. 
We  have  spared  no  time  or  expense 
in  the  preparation  of  this  valuable 
book.  To  keep  from  sending  it 
broadcast  to  uninterested  persons 
we  request  a  temporary  deposit  of 
25c  which  will  be  refunded  on  your 
first  order.    Send  for  it  Today. 


BURN  LESS  COAL 

and  heat  the  whole  house  with  an 
improved  all-cast  pipeless  furnace. 
No  expensive  pipes  or  heating  equip- 
ment. Makes  '  m  u  s  s  y  ,  unsightly 
stoves  unnecessary.  Costs  no  more 
than  a  stove.  Can  be  installed  in  a 
day  by  anyone.  They  are  described 
at  wholesale  prices  in  The  Handy 
Man  Book.    Send  for  it  today. 


HARDIN-LAVIN  CO. 

2630-C   Cottage  Grove  Ave.,   Chicago,  111. 
We  Guarantee  Our  Every  Product 


•OO 

FOR 
THIS 

MADE  TO  YOUR  MEASURE 

ALL  WOOL  SUIT 


$25 


BIG 


Every  suit  made  to  individual  measure 
from  the  exact  fabric  you  select  and  ac- 
cording to  your  exact  specifications.  We 
ehfp  it  on  approval,  delivery  charges  pre- 
paid, for  you  to  try  on,  to  inapect^-gL^^ 
and  examine.    Unless  you  are  'x 
well  pleased  your  trial  order 
will  not  cost  you  a  cent. 

Send  postal 
today  for 
copy  / 

CATALOG  o> 

  big 

catalog  j 
and 
style  book 
with  62  cloth  samples  of  the  very 
finest,  high  grade  fabrics  and  latest. 
New  York  and  Chicago  styles.   It  shows  | 
how  any  member  of  your  family  can  take 
your  measures.    We  guarantee  a  perfect  i  \\\ 
By  dealing  direct  with  us,  the  manu-  [  [UU1 
facturers,  you  save  the  unneces- 
sary  expense  and  profit  of 

 I  agents  and  obtain  the  very  *™^^  I 

f 'J»jlH  highest  grade  of  tailoring  at  a  saving  of  25%  to 
40%.    Write  today  for  catalog  and  information. 

a  THE  BELL  TAILORS 

Adam*  at  Green  street,  Dept.  455  •  Chicago.  Illinois 


Battery  (^ar|ni^Yonr 


$150  to  $350  Clear  Profit  a  Month  with  this  HB-32 
Battery  Charger.    You  can  recharge  32  6-volt  auto 
batteries,  or  equivalent  in  12-  or  24 -volt  batteries, 
at  one  time,  for  10c  to  15c  each.    Customer  pays 
75c  to  $1.50.    Figure  the  profits  yourself.    Others  are 
making  BIG  PROFITS  with  HB  Battery  Charging. 
Why   not   YOU  ?     Get   busy  i 
NOW — add  those  extra  profits  j 
to  your  income. 
Small      Investment  Puts    This  | 
Money-Maker   in  Your  Garage. 
Balance  on  easy  monthly  terms. 
Outfit  easily  rays  fcr  itself.  Abso- 
lute Money-back  Guarantee.  No 
burn-outs,  or  renewals.     Easy  to 
Install  and  operate.    Only  attention 
needed  is  occasional  oiling'.  Write 
TODAY  for  full  information. 

Hobart  Brothers  Company 

Box  23  E  Troy,  Ohio 

Successful  Mfrs. 'since  1893 
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THE   GENTLE  SEX   IS   AWARDED   A  PRIZE 
OF   ONE  SUBSCRIPTION. 

Scheme  1.  Docs  the  guide  rod  run  thru 
the  center  of  the  air  chamber  or  is  there  a 
separate  compartment  for  the  guide  rod 
separating  it  from  the  air  chamber?  If  the 
first  case  is  true,  then  the  air  chamber  is 
not  air  tight  and  the  rubber  will  not  be  dis- 
tended to  begin  with.  If  the  second  case  is 
true  and  the  air  chambers  are  air  tight, 
then  these  rubber  chambers  could  not  col- 
lapse. In  either  case  there  would  be  equal 
buoyancy  on  both  sides  and  there  would 
be  no  motion  whatever. 

Scheme  2.  If  there  were  no  "apprecia- 
ble leakage"  the  balls  would  fit  so  tightly  in 
the  tube  that  the  friction  could  not  be  over- 
come by  buoyancy.  Even  if  this  were  not  so, 
the  ball  just  entering  the  tube  has  the 
weight  of  the  whole  column  of  liquid  upon 
it.  This  downward  force  would  be  too 
great  to  be  overcome  by  the  buoyancy  on 
the  other  balls  and  the  comparatively  small 
amount  of  gravity  on  the  outer  balls. 

Scheme  3.  When  the  north  pole  of  the 
bar  magnet  is  at  "a",  it  will  move  to  the 
left,  as  it  is  driven  away  by  the  north  pole 
and  at  the  same  time  attracted  by  the  south 
pole.  When  it  reaches  this  first  south  pole 
to  the  left,  it  will  remain  stock  still,  as 
there  will  be  repulsion  from  the  two  nearest 
north  poles  in  the  same  direction  in  which 
the  south  pole  attracts  it. 

HANNAH  DVORCEF, 
26  St.  Paul  St.,  Montpelier,  Vt. 


NOT  BAD  FOR   13  YEARS— PRIZE  ONE 
SUBSCRIPTION. 

The  three  ideas  for  perpetual  motion  il- 
lustrated in  November  issue  will  not  "work" 
for  the  following  reasons  : 

Idea  No.  1.  When  the  expansive  rubber 
chambers,  having  come  down  on  the  right 
side,  run  over  the  pulley,  they  are  supposed 
to  fill  with  air  in  the  centre  of  a  tank  of 
H20,  that  is,  "where  no  air  is." 

Idea  No.  2.  When  the  hollow  copper 
balls  enter  the  tank  of  water,  at  the  bottom, 
all  the  weight  of  water  in  the  tank  is  press- 
ing down  on  top  of  them.  This  would 
counterbalance  any  effect  of  buoyancy  on  the 
balls  forcing  them  to  drop,  thereby  driving 
the  arrangement  in  the  direction  opposite 
to  that  intended.  The  water  passing  thru 
the  tube,  in  the  hollows  between  the  balls, 
would  soon  empty  the  tank. 

Idea  No.  3.  The  north  pole  of  the  free 
magnet  resting  at  A  would  be  attracted 
more  by  the  south  pole  of  the  top  left-hand 
magnet,  than  by  that  of  the  top  right-hand 
magnet,  owing  to  the  former  being  nearer; 
also  the  north  pole  of  the  top  left-hand 
magnet  repels  the  free  one  back  to  A,  then 
the  free  magnet  going  toward  D  would  stop 
opposite  the  south  pole  of  the  left-hand 
magnet,  any  momentum  it  might  have  ac- 
quired being  counteracted  by  the  repulsion 
of  the  north  pole  of  the  one  at  the  bottom. 

R.  HOPE,  (Age  13.) 
376  20th  St.  W.,  North  Vancouver,  B.  C, 
Canada. 


A   "SWINING     MEGNET" — SPECIAL  PRIZE 
1C.  POSTAGE  STAMP. 

My  answer  to  figure  one  is  the  air 
chambers  when  empty  as  shone  on  the 
right  hand  when  it  reaches  the  bottom  and 
starts  up  it  will  fill  with  water  insted  of 
air  because  there  is  no  air  in  the  tank. 
The  air  is  all  forsed  out  as  the  chamber 
desends. 


That 

Pay 

ing  You 


and  treble  your  pay': 


You  want  these  things  and  probably 
many  others,  so  why  don't  you  double 
You  can  do  it.  With  double  and  treble 
the  amount  you  are  now  earning  you  can  go  to  the  bank  each 
pay  day  and  put  away  a  sum  of  money  for  a  "rainy  day,"  or 
that  can  be  used  for  profitable  investments  or  building  your 
own  home.  Bigger  pay  would  enable  you  to  own  an  automo- 
bile and  to  get  many  pleasures  out  of  life  that  you  cannot  now 
afford.  To  be  able  to  go  to  the  bank  each  pay  day  and  steadily 
build  up  a  bank  account  without  missing  it  is  alone  worth  any 
effort  it  may  take  to  increase  your  earning  power.  Then  think 
of  the  things  you  want  that  are  not  pictured  here.  Whether 
you  ever  enjoy  those  things  depends  entirely  on  yourself. 

Every  day  you  see  men  around  you  stepping  up  into  better  jobs  and 
drawing  bigger  pay.  It  isn't  a  question  of  "how  do  they  do  it?"  You 

know  they  have  trained  them- 
selves to  handle  the  jobs  ahead 
of  them.  The  question  is  "WHY 
DON'T  YOU  DO  IT?"  You  want 
the  things  that  better  pay  will 
bring  you  so  why  not  decide  NOW 
to  prepare  yourself  for  a  better 
job  and  better  pay? 


Don't  Dodge  a 
Better  Job 


AMERICAN  SCHOOL 

OF  CORRESPONDENCE 

Dept.  G-262,  Chicago 


TRAINING  THE  KEY  TO  SUCCESS 


Please  eend  me  booklet  and  tell  me  how  _ 
I  can  fit  myself  for  position  marked  X  J 


Promotion  and  better  pay  is  up 
to  you  and  not  the  boss.  The 
big  pay  checks  go  to  those  who 
can  think,  act  and  do  things 
for  themselves.  Training  will 
make  you  a  master  of  your 
work  and  place  you  in  the  job 
you  want.  There  are  no  two 
ways  about  it;  while  you  ignore 

the  benefits  of  training  you  are   HiBh  scwi .cradle   Employment  Manager 

dodging  a  better  job.  Without   Telephone  Engineer   Lawyer 

interfering  with  your  work  you 
can  prepare  for  bigger  pay  right 
in  your  own  home — after  sup- 
per in  some  of  the  hours  you 

now   waste.     The  thousands   Master  Plumber 

who  have  marked  and  mailed 
the  Coupon  to  the  right  have 
doubled  and  trebled  their  pay. 
That  is  just  what  you  can  do— so 
do  as  they  did.  Send  the  Coupon.  Address.. 


Manager 
Certified  Pub.  Accountant 
...Accountant  and  Auditor 
...Bookkeeper 
...Stenographer 
...General  Education  Course 
Cora.  School  Branches 


gner 

Automobile  Engineer 
Automobile  Repairman 
Airplane  Mechanic 
Fire  Insurance  Expert 
Sanitary  Engineer 
Photoplay  Writer 

Heating  and  Ventilating   Electrical  Engineer 

Electric  Light  and  Power 
Superintendent 

Civil  Engineer   Hydroelectric  Engineer 

Structural  Engineer   Wireless  Operator 

Mechanical  Engineer   Architect 

Shop  Superintendent   Building  Contractor 

(  Foreman's  Training  Course) 


You  benefit  by  mentioning  the  ''Electrical  Experimenter"  when  writing  to  advertisers. 
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Sneezing,  hawking,  spitting  and  coughing. 
Why  do  you  have  catarrh  anyway?  You 
were  not  born  with  catarrh  —  you  con- 
tracted it.  This  offensive,  unwholesome, 
disagreeable  complaint  fastened  itself  upon 
you  and  grew.  Nature  in  trying  to  prevent 
more  serious  consequences 
due  to  the  congestion  in 
your  body,  finds  an  outlet 
for  the  accumulated  waste, 
by  way  of  catarrh.  You 
cannot  get  rid  of  it  the  way 
you  are  going — sprays,  lo- 
tions, snuffing  powders, 
drugs  and  medicines  won't 
stop  it.  You  know  catarrh 
leads  to  other  troubles  — 
serious  ones  —  throat,  lungs, 
stomach,  intestines  —  all  be- 
come affected.  You  can 
never  enjoy  good  health  if 
you  have  catarrh;  you  won't 
be  efficient  in  anything  as 
long  as  you  have  catarrh, 
and  itN  detracts  from  your 
personality  to  be  hawking 
and  snuffling  around  others. 


Build 
Yourself  Up 


STRONGFORT 
Tba  Perfect  Mao 

Be  Clean — Wholesome — Healthy — Virile.  Go 
at  it  the  right  way— Nature's  way  ;  no  drugs,  no 
medicines,  and  you  banish  catarrh  from  your 
system.  Let  me  show  you  how  by  my  method  of 
health  building,  body  developing,  called 

STR0NGF0RTISM 

Its  practice  never  fails — it  builds  new  tissue, 
gives  brawn  and  muscle,  it  invigorates  heart 
action,  strengthens  kidneys,  and  makes  the 
bowels  move  by  their  own  natural  strength,  it 
makes  every  organ  in  your  body  pulsate  to 
health.  Under  this  kind  of  influence,  catarrh 
quits  for  good,  so  will  constipation,  indigestion, 
nervousness,  palpitation,  rupture,  rheumatism, 
weak  heart,  poor  memory,  physical  weakness, 
vital  losses,  short  wind,  and  all  sorts  and  kinds 
of  ailments  and  disorders. 

If  you  are  too  stout  or  too  thin,  flat  chested,  or 
round  shouldered — Strongfortism  will  alter  it.  It 
will  make  you  grow  in  vigor  and  virility — and  nervous 
energy — it  will  restore  your  vitality  and  keep  your 
forces  vital.  No  matter  what  your  condition  is  now, — 
I  will  show  that  you  can  renew  yourself.  You  want  to 
be  strong,  healthy — a  virile  man — you  want  to  be  air 
that  a  man  ought  to  be  and  I  can  and  will  show  you 
how  to  make  yourself  the  man  that  is  desirable  from 
every  standpoint. 

Tell  me  your  ailment  and  send  three  2c  stamps  to 
cover  mailing  expenses  and  I  will  send  you  my  book 
"Promotion  and  Conservation  of  Health,  Strength  and 
Mental  Energy,'*  written  for  your  interest  and  welfare. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 

1161  Strongfort  Institute,  Newark,  N.  J. 


Don't  Wear  a  Truss 

BROOKS  APPLIANCE, 
the  modern  scientific 
Invention,  the  wonderful 
new  discovery  that  re- 
lieves rupture  will  be- 
sent  on  trial.  No  ob- 
noxious springs  or  pads. 
Has  automatic  Air 
Cushions.  Binds  and 
draws  the  broken  parts 
together  as  you  would  a 
broken  limb.  No  salves. 
No  lies.  Durable,  cheap. 
Sent  on  trial  to  prove  it 
Protected  by  U.  S.  pat- 
ents. Catalogue  and 
measure  blanks  mailed 
free.  Send  name  and  ad- 
dress today. 

C.  E.  BROOKS,  203C.  State  Street,  Marshall,  Mich 


Earn  $25  to  $100  per  week.  Cartoon- 
ing, illustrating.  Designing  success- 
fully taught  by  mail  through  new 
instruction  method.    Entire  outfit 
free  to  new  students.   Write  today 
for  beautiful  new   book,  "HOW 
TO  BECOME  AN  ARTIST"  and  spe- 
cial free  offer. 

Washington  School  of  Art,  Inc. 
1478  H  St.,  N.W.     Washington,  D.  C. 


My  answer  to  No.  2  is  the  water  the 
tank  will  tend  to  run  out  the  bottom  and 
the  heft  of  the  water  will  hold  the  hollow 
stellball  in  chack. 

My  answer  for  No.  3  is  all  megnets 
have  the  same  strength  the  swining  megnet 
will  go  to  the  megnet  and  stop  and  the 
other  megnets  will  not  have  strength  to 
pull  it  away. 

LOY  COAK, 
802  Griswold  St.,  Jackson,  Mich. 


100  WORDS— HONORABLE  MENTION. 

My  brief  answers  to  your  problems  are 
as  follows : 

No.  1.  The  pockets  being  air  tight  and 
would  therefore  remain  so  there  being  no 
way  for  air  to  get  into  the  bottom  of  the 
tank  of  water  this  machine  would  remain 
stationary. 

No.  2.  There  would  be  a  great  upward 
pull  and  also  a  great  pressure  at  the  tube 
in  the  stand  pipe.  It  is  this  pressure  which 
would  make  this  machine  stationary. 

No.  3.  Starting  with  the  upper  left  cor- 
ner the  pendulum  magnet  would  get  no 
further  than  said  corner  as  the  south  pole 
would  attract  and  the  north  pole  would 
repel  and  the  pendulum  magnet  would  re- 
main right  in  the  same  corner. 

Anxiously  awaiting  the  outcome  of  this 
contest,  I  am, 

Respectfully, 

H.  B.  TROMBLY, 
97l/2  Worcester  Ave.,  Pasadena,  Cal. 


HONORABLE  MENTION. 

Scheme  1.  This  scheme  could  not  work 
even  if  friction  is  neglected  because  when 
the  buckets  are  on  the  left-hand  side  and 
commence  to  "ascend"  the  weights  will  ex- 
tend the  buckets  and  fill  them  with  water 
since  there  is  no  means  to  fill  them  with 
air.  The  weight  of  the  water  displaced  on 
each  side  or  the  buoyancy  will  therefore  be 
equal ;  also  since  the  chain  is  symmetrical 
the  force  of  gravity  on  each  part  will  be 
equal.  The  total  forces  will  be  the  same 
on  each  side  and  in  opposite  directions  so 
the  machine  will  be  in  neutral  equilibrium 
and  not  move. 

Scheme  2.  This  plan  will  not  work  be- 
cause we  have  the  forces  of  gravity  on  each 
side  equal  and  opposite ;  because  there  is 
friction  of  the  bearings  to  be  overcome; 
because  power  is  needed  to  bend  and  un- 
bend the  rope ;  because  of  the  large  viscous 
friction  of  the  belt  and  balls  in  motion  thru 
the  water ;  because  the  surface  tension 
would  operate  to  oppose  motion  ;  and  finally, 
and  this  is  the  most  important,  if  it  was 
possible  to  construct  a  water-tight  joint 
around  the  entrance  of  the  hollow  balls  in 
the  water  the  friction  would  alone  be  so 
great  as  to  make  motion  impossible. 

Scheme  3.  _  This  plan  is  unworkable  be- 
cause, admitting  that  powerful  enough,  con- 
centrated permanent  magnets  could  be  built 
to  cause  any  appreciable  motion,  when  the 
pole  of  the  hanging  magnet  came  opposite" 
the  south  pole  of  the  second  magnet  it 
would  be  held  there  and  there  would  be  no 
further  motion  because  the  strongest  force 
which  is  acting  on  it  would  be  this  attrac- 
tion. Also  suppose  that  the  free  magnet 
was  started  at  a  point  between  the  poles  of 
a  single  magnet  the  force  would  be  that 
of  attraction  by  the  south  pole  and  repul- 
sion by  the  north  pole  and  the  motion  would 
have  a  tendency  toward  the  south  pole. 
Once  there,  there  would  be  no  force  caus- 
ing motion  from  the  pole.  There  would 
also  be  frictional  losses  in  the  machine  and 
the  difficulty  in  the  construction  of  magnets 
which  I  have  mentioned. 

ALAN  C.  ROCKWOOD, 

Iowa  City,  Iowa. 


HONORABLE  MENTION. 

Scheme  1.  In  order  to  prevent  the 
weight  from  rupturing  the  chamber,  when 


FREE 

Bargain  Book 


Big  Scout 
Knife 

60c 


A  great  knife  for 

hunting,  camping  and 
all  sorts  o(  outdoor 
work.  It  comes  with 
a  heavy  steel  blade, 
finely  tempered,  with 
ebonized  handle,  fit 
your  grasp. 
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leathe 


sheath  with  alits  ii 
end  through  which  to 
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Gilbert  Miniature* 

Machine  Gun 
$3.75 


This  machine  gun  is  made  like  a  real  one, 
Has  a  detachable  magazine  clip  for  firing 
the  12  wooden  cartridges  that  come  with  it, 
■  steel  barrel  and  Block,  roller  firing  crank, 
automatic  travers  full  circle  swivel,  wood 
fore  legs  and  trail  The  price  is  0.70. 


Electric  MOTOR 

99c 

A  strong,  two 
terminal  motor, 
Just  the  thing  for 
Operating  light 
running  models 
and  electrical 
toys.  Can  be 
run  with  one  or 
more  dry  or  wet  cell  batteries,  depending 
upon  the  power  desired.  Made  by  Gilbert 
the  famous  Boys'  Toy  Inventor. 

FLASHLIGHT 

Pocket  Size 
Special 

Pits  in  your  vest 
pocket,  ready  for 
service  when  you 
need  a  strong  light.  Comes  with 
•  nickel  plated  case,  equipped 
with  a  bright  bulb  and  a  two 
cell  battery; 
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Wonderful  Submarine  $1,50 


Lota  of  fun  to  watch  the  little  "sub"  per- 
forming all  sorts  of  stunts  in  the  water. 
It  is  adjustable  for  diving  and  circling, 
either  under  the  water  or  above.  Oper* 
ates  with  a  strong  rubber  band  motor. 
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BALTIMORE  MAIL  ORDER  COMPANY 
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ELECTRICAL— FIRES 

are  feared  by  all  fire  fighters. 
Water  or  ordinary  chemicals 
are  dangerous  to 
use  and  have  no 
effect  on  fire.  A 


XuESc 

■M  Fire-Killer  W 

breaks  electrical  arcs 
and  extinguishes  the 
fire  instantly.  It  can 
be  directed  into  elec- 
t  r  i  c  a  1  machinery 
without  damage  to 
apparatus  or  injury 
to  operator. 

Write  for 
Our  Agency  or  Distributors  Plan 
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When  this  test  comes  to  you,  it  won't  be  a  question  of  how  brave  or  strong  you  are, 
but  whether  you  know  how  to  defend  yourself. 


Brave  but  helpless! 


inverted,  a  force  is  necessary.  This  is  sup- 
plied by  two  agents ;  first,  the  tension  in 
the  rubber,  and  second,  the  pressure  of  the 
water  above  and  below  the  chamber  has  the 
effect  of  a  clamp  which  tends  to  close  it. 
If  the  tension  plus  this  "clamp"  is  insuf- 
ficient to  keep  the  chamber  closed  it  will 
open  until  the  increased  tension  (Hookes 
Law)  plus  the  increase  in  the  "clamp,"  due 
to  the  increase  in  displacement,  is  sufficient 
to  prevent  further  opening.  This  increase 
in  the  "clamp"  is  equal  to  the  weight  of 
the  additional  liquid  displaced  and  is  there- 
fore the  additional  buoyancy  sought 
(Principle  of  Archimedes).  However,  it 
will  be  seen  that  this  increase  of  buoyancy 
is  used  wholly  to  aid  in  the  prevention  of  a 
rupture  of  the  chamber  that  it  in  no  way 
lessens  the  downward  pull  on  the  belt. 
Hence  the  machine  will  not  run. 

Scheme  2.  The  upward  force  depended 
upon  to  run  this  machine  is  the  buoyancy  of 
the  balls,  and  is  therefore  equal  to  the  com- 
bined weight  of  the  liquid  displaced  by  them. 
However,  the  entrance  of  the  balls  into  the 
tank  is  resisted  by  the  pressure  of  the 
water  and  is  therefore  equal  to  the  weight 
of  the  column  of  water  above  the  entrance. 
It  is  easily  seen  that  this  downward  force 
will  be  greater  than  the  upward  force,  so 
instead  of  the  machine  running  as  wished, 
it  would,  neglecting  friction,  run  backwards 
until  the  tank  was  emptied,  in  this  case 
running  at  the  expense  of  the  potential 
energy  of  the  stored  water.  Hence  the 
failure  of  this  one. 

Scheme  3.  Suppose  we  start  the  sus- 
pended north  pole  to  swing  from  d  to  a. 
In  so  swinging  it  would  be  attracted  by  the 
south  pole  at  a  and  repelled  by  the  north 
pole  at  d.  But  altho  its  inertia  might  carry 
it  as  far  as  the  vertex  a  it  would  go  no 
farther,  for  the  south  pole  would  attract  it 
and  the  north  pole  repel  it  so  as  to  cause 
it  to  return  towards  d  and  thus  oscillate  be- 
tween the  two  vertexes  like  a  pendulum. 
Thus  comes  the  failure  of  the  third  ma- 


Note:  These  machines  are  similar  to  all 
other  "perpetual  motion"  machines  in  that 
all  details  are  perfected  except  that  they 
won't  work.  And  rightly  so  for  they  are 
in  direct  contradiction  of  the  principle  that 
energy  can  neither  be  created  or  destroyed 
by  human  agents. 

DANA  P.  MITCHELL, 

Angola,  Indiana. 


Honorable  Mention. 

Theoretically  the  three  so-called  perpetual 
motion  machines  described  in  your  Novem- 
ber issue  may  be  all  right.  But  

No.  1  will  not  work  because  the  dropping 
of  the  weights,  which  is  supposed  to  distend 
the  rubber  air  sacks  would  tend  to  create 
a  vacuum  and  cause  the  sacks  to  fill  with 
water.  There  is  no  way  for  air  to  get  into 
the  sacks. 

No.  2  will  not  work  for  the  reason  that 
the  opening  in  the  bottom  of  the  water 
tank  corresponds  to  a  cylinder,  and  the 
buoyancy  of  the  balls  would  not  be  sufficient 
to  overcome  the  weight  of  the  water.  If 
the  machine  ran  at  all,  it  would  run  back- 
wards. It  would  do  that  only  so  long  as 
the  tank  was  kept  filled  with  water. 

No.  3  will  not  work  because,  as  the  swing- 
ing magnet's  north  pole  reaches  one  of  the 
corners  it  would  have  to  pass  a  north  pole 
of  stationary  magnet  in  order  to  continue 
its  journey.  The  pull  would  be  exactly 
equal  to  the  push,  with  the  result  that  the 
suspended  magnet  would  have  to  be  assisted 
over  the  "dead  center." 

EARLE  M.  PETTIT,  D.C. 

Niagara  Falls,  N.  Y. 


DEEP  down  in  your  heart  you 
know  if  you  were  called  upon 
tonight  to  defend  a  loved  one,  you 
couldn't  play  the  part.  That  if  a  bully 
spoke  insultingly  to  your  mother,  sister 
or  sweetheart,  you  couldn't  teach  him 
a  lesson.  That  if  you  were  attacked 
on  a  dark  road  or  lonely  street  you 
couldn't  overcome  your  opponent. 

You're  not  a  coward ;  it  isn't  that — 
but  you  don't  knozv  how.  When  your 
test  comes,  as  it  does  to  every  man,  it 
isn't  going  to  be  just  a  question  of 
whether  you  are  brave  or  not,  but 
whether  you  know  how  to  box,  how  to 
defend  yourself  against  bone-breaking 
and  jiu-jitsu  holds,  how  to  disarm  an 
opponent,  how  to  stop  the  kick  he 
launches  at  your  stomach,  etc. 

Now,  don't  you  see  that  in  justice 
to  those  who  look  to  you  for  protec- 
tion, it  is  your  duty  not  only  to  be 
willing,  but  able  to  play  a  man's  part 
when  the  time  comes  ?  The  excuse 
that  it  takes  too  long,  or  that  you 
haven't  the  time,  or  the  money,  no 
longer  holds  good ;  for  boxing  and 
self-defense  are  being  taught  success- 
fully by  mail  to  over  10,000  pupils— at 
less  than  half  the  cost  of  the  usual 
term  of  lessons  by  the  old  method. 

Just  as  scientific  teaching  has  reduced  the 
time  of  learning  how  to  swim  to  two  or 
three  lessons,  so  the  Marshall  Stillman 
"Shortcut"  method  has  reduced  the  teach- 
ing of  boxing  to  five  lessons.  The  instruc- 
tion takes  place  before  your  own  mirror,  so 
that  you  learn  the  rudiments  (the  hit, 
guard,  duck,  feint,  clinch,  and  foot-work) 
before  you  face  your  first  opponent.  You 
are  not  confused  while  learning  by  the 
superior  knowledge  of  an  opponent  who 
knows  how.  On  the  contrary,  the  very  first 
time  you  go  up  against  your  opponent,  you 
will  know  how  to  hit  him,  what  to  expect 
in  return,  and  how  to  guard  against  it. 

In  a  few  more  lessons  you  quickly  learn 


how  to  disarm  an  opponent  and  how  to  get 
out  of  dangerous  and  bone-breaking  holds. 

To  show  you  how  simple  the  lessons  are, 
we  quote  the  instructions  on  how  to  break 
an  opponent's  strangle-hold  on  your  throat : 
"If  your  opponent  has  both  hands  on  your 
throat  and  is  choking  you,  don't  try  to 
choke  him,  don't  pull  his  wrists,  and  don't 
try  to  hit  him.  Simply  reach  up  with  your 
two  hands  and  take  hold  of  his  two  little 
fingers  (they  are  easy  to  get  at)  and  give 
them  a  quick  bend  backwards ;  break  them 
if  necessary;  he  will  let  go  immediately." 

Simple,  isn't  it?  So  are  all  the  lessons 
in  the  Marshall  Stillman  course.  Marshall 
Stillman  has  been  a  student  of  boxing  and 
self-defense  for  thirty  years.  He  was 
friend  and  pupil  of  Professor  Mike  Dono- 
van, undefeated  middleweight  champion  of 
the  world.  Together  they  created  the 
Marshall  Stillman  course  as  it  is  now 
taught  by  mail,  Mike  Donovan  personally 
posing  for  the  illustrations.  For  the  past 
10  years  Marshall  Stillman  has  concentrated 
on  simplifying  the  instructions,  until  today, 
anybody,  man  or  boy,  can  learn  easily  and 
quickly  by  mail. 

Now,  we  suppose  you  are  like  many 
others — you  still  don't  believe  that  boxing 
can  be  taught  by  mail,  because  you  never 
heard  of  its  being  done  before.  All  right. 
We  are  willing  to  prove  it  to  you.  We  will 
mail  you  the  complete  course  on  five-day 
approval.  You  don't  have  to  send  any 
money  or  references.  Simply  fill  in  and 
mail  the  coupon  below.  If  you  keep  the 
course,  remit  the  special  introductory  price 
of  $5.00  (formerly  $10)  within  five  days. 

The  complete  course  includes  : 

5  lessons  in  boxing,  the  hit,  guard,  duck,  clinch  and 
feint,  and  foot-work. 

1  set  of  daily  exercises  to  keep  you  in  good  condi- 
tion. 

3  rounds  of  shadow  boxing. 

8  bone-breaking  or  jiu-jitsu  holds  and  releases. 
8  holds  in  standing  wrestling. 

1  free  copy  of  Professor  Donovan's  book,  "The 
Science  of  Boxing,"  illustrating  and  describing 
practically  every  good  blow  and  guard  known  to 
the  ring. 

In  the  face  of  rising  costs,  we  cannot 
promise  to  maintain  this  special  introduc- 
tory price  indefinitely,  so  if  you  are  at  all 
interested  mail  the  coupon  immediately  to 
the  Marshall  Stillman  Association,  Suite 
E-2,  No.  461  Fourth  Ave.,  New  York. 


 Free  Trial  Coupon  

Marshall  StiDman  Association,  Suite  E-2,  No.  461  Fourth  Ave.,  New  York 

You  may  send  to  the  name  and  address  written  on  margin  below  the  com- 
plete Marshall  Stillman  course  in  boxing  and  self-defense  as  described  above  on 
five-day  approval  at  your  risk.  I  will  either  return  it  or  remit  the  special  introduc- 
tory price  of  $5  within  five  days. 
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Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a  penny  down. 
Pay  only  net  shipping-  charges  when  books  arrive. 
With  these  books  and  a  low  price  "school  set"  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
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stopt  under  a  lamp,  pulled  out  his  lately- 
acquired  paper,  read  and  re-read  something 
in  it,  and  finally  with  all  the  appearance 
of  one  who  enjoys  the  contemplation  of 
a  master  joke  that  he  has  engineered,  he 
thrust  it  once  more  deep  within  his  pocket, 
seized  his  coat  by  the  lapels,  pulled  him- 
self up,  and  chuckled, — actually  chuckled, 
tho  a  careful  examination  of  another  paper 
identical  with  the  one  he  carried,  failed  to 
reveal  the  slightest  cause  for  such  be- 
havior. 

Then  slowly  he  wandered  on  thru  the 
higher  residence  portions  of  the  city,  oc- 
casionally whistling  in  a  rambling  way, — 
aimlessly  it  seemed,  even  like  his  own  wan- 
dering. But  the  frequent  repetition  of  a 
few  notes  suggested  the  unconscious  echo- 
ing of  some  song  of  other  days.  They 
were,  however,  unheeded  by  the  few  who 
were  still  awake,  save  one,  an  old  night 
watchman,  in  whom  the  peculiar  strains 
had  suddenly  awakened  strange  memories. 
He  seemed  to  be  once  more  leaning  from 
the  little  window  in  his  father's  house  in 
a  land  once  dear  to  him,  but  which  he  had 
come  to  regard  as  no  longer  first  in  his 
affections,  now  that  he  was  an  American. 
With  each  repetition  of  those  haunting 
strains  he  could  almost  hear  the  tramp, 
tramp  of  the  gay  Studenten,  as  they  sang 
late  into  the  night.  There  was  no  mistak- 
ing it,  and  for  the  first  time  in  a  score  of 
years  the  words  came  back  to  him : 
"Alt  Heidelberg,  du  fcine, 
Du  Stadt  an  Ehren  reich, 
Am  Neckar  und  am  Rheine 

Keine  andre  kommct  dir  gleich." 

No  mistake !  Old  Heidelberg,  even  the 
lilt  at  the  end  of  each  line  had  been  com- 
mon to  the  students  in  old  Heidelberg. 
Who  ever  it  was  that  thus  whistled  away 
the  midnight  hours,  he  was  either  a  native 
of  Germany  or  one  of  those  Americans 
who  had  long  studied  there.  And  in  spite 
of  his  recent  feeling  of  shame  because 
of  his  own  nationality,  the  old  man  has- 
tened on  around  the  corner  hoping  to  meet 
this  possible  friend,  only  to  see  a  distant 
figure  vanish  into  a  side  street,  to  be  lost 
entirely  as  the  whistling  ceased. 

Thus  it  was  that  Grieg  had  wandered 
about  the  city — Doctor  Grieg,  the  man  with 
an  enviable  past  and  before  whom  lay  limit- 
less opportunity  for  aiding  or  upsetting 
much  of  the  social  organization  of  the 
years  ahead. 

As  a  boy  he  had  grown  up  in  that  much 
disputed  and  undoubtedly  desirable  country 
bearing  the  poetic  name  of  Alsace-Lor- 
raine, Early  he  had  been  sent  to  both  the 
Realschule  and  the  Gymnasium,  and  later 
by  some  forgotten  bit  of  fortune  had  been 
able  to  go  to  Heidelberg,  Bonn  and  Berlin. 
Here  he  had  studied  under  some  of  the 
greatest  of  living  scientists,  Helmoltz 
among  the  rest,  and  he  had  not  only  shown 
unusual  ability  in  mastering  the  deep  mys- 
teries of  chemistry  and  physics,  but  had 
on  several  occasions  given  evidence  of  the 
possession  of  no  common  power  of  insight 
into  natural  phenomena.  Deep  electrical 
problems  had  been  his  chief  delight,  and  it 
was  even  suggested  that  had  he  cared  for 
notoriety  he  might  have  anticipated  the 
great  Heinrich  Hertz  in  announcing  some 
of  the  facts  which  the  latter  discovered 
concerning  electromagnetic  waves.  In 
1893  and  the  years  following,  he  had  been 
back  and  forth  between  Paris  and  some 
of  the  German  universities  where  was  go- 
ing on  the  feverish  work  immediately  pre- 
ceding the  world-stirring  announcements 
of  Becquerel  and  Roentgen.  He  had  fol- 
lowed closely  some  of  the  earliest  work  of 
the  Curies,  in  their  epoch-making  isolation 
of  radio-active  substances  and,  at  the  time 
(1896-7)  when  Perrin  was  trying  to  gen- 
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erate  electric  currents  by  means  of  the 
Roentgen  rays,  Dr.  Grieg  was  not  only 
frequently  in  London  attending  meetings 
of  the  English  scientific  societies,  but  had 
given  a  series  of  lectures  before  the  Philo- 
sophical Society  of  Cambridge  on  the 
"Electrical  Nature  of  Matter."  These  pa- 
pers, preserved  in  the  transactions  of  the 
society,  show  now  perhaps  more  clearly 
than  they  did  then  the  wonderful  perspicac- 
ity of  the  man.  In  a  manner  worthy  of 
Faraday  or  Maxwell,  he  had  predicted  cer- 
tain phenomena — or  their  absence — to  be 
upheld  by  the  work  of  other  investigators 
a  decade  later.  Especially  had  he  been 
interested  in  all  electrical  experiments  con- 
ducted in  a  vacuum,  as  he  was  'watching 
for  every  possible  verification  of  bis  early 
theory  that  any  form  of  matter  in  a  suf- 
ficiently divided  elementary  form — atoms 
or  their  subdivisions— might  be  transported 
by  electrical  forces,  like  the  ray  particles 
investigated  by  Becquerel  and  Crookes. 
Tho  this  suggestion  seemed  radically  vi- 
sionary, the  experience  of  the  scientific 
world  between  1895  and  1900  had  taught 
it  to  reserve  judgment.  Only  after  a  cer- 
tain familiarity  with  the  newer  rays  and 
radiations  had  been  acquired  did  men  of 
science  once  more  venture  to  make  dog- 
matic statements  relative  to  possible  na- 
tural phenomena.  Then  they  had  con- 
demned Grieg  as  a  notoriety  seeker,  and 
owing  to  the  fact  that  at  that  time  he  was 
not  holding  any  high  academic  position, 
he  had  little  recourse  in  his  adversity.  But 
his  resolve  to  prove  his  point  doubled  from 
that  time  on.  It  became  the  dominating 
passion  of  his  life  to  show  that  his  critics 
were  wrong.  To  strengthen  his  own  con- 
viction further  work  was  unnecessary.  He 
would  yet  demonstrate  to  the  world  a 
transformation  more  wonderful  than  any 
for  which  the  philosopher's  stone  had  ever 
been  sought. 

Then  it  was,  about  1902,  that  he  turned 
to  America.  Hurt  but  far  from  crushed, 
he  resolved  to  leave  the  blind  leaders  of 
the  old  world,  and  come  to  the  land  of 
golden  opportunity.  As  his  controversies 
in  Europe  had  been  largely  over  matters 
of  opinion,  his  distinction  in  this  country 
was  scarcely  if  at  all  diminished,  and  he 
was  immediately  offered  the  chair  of  elec- 
trochemistry in  several  of  the  eastern  uni- 
versities. But  after  a  few  special  lectures 
before  some  of  the  scientific  societies  in 
the  eastern  states  he  continued  his  journey 
westward,  finally  to  settle  down  in  the  sun- 
kist  city  of  Sar  Francisco.  Here  the  west- 
ern spirit  of  vouthful  enthusiasm  inspired 
him  as  nothing  else  had  since  his  student 
days  in  Bonn.  He  found  everyone  ready 
to  accept  a  newcomer  at  his  apparent 
worth,  with  no  questions  about  the  past, 
and  requiring  no  promise  for  the  future. 

He  now  rented  a  few  rooms,  gathered 
his  books  about  him  and  began  a  period 
of  study  and  experimentation  more  in- 
tense, if  possible,  than  any  of  his  earlier 
years.  Aside  from  the  postman  with  his 
armful  of  scientific  journals  and  letters 
from  foreign  savants,  he  had  no  visitors ; 
no  one  knew  anything  of  his  order  of  life. 
Days  and  nights  lost  all  distinction  for 
him.  Rest  came  only  when  sorely  needed 
and  with  no  relation  whatever  to  the  time 
of  day  or  the  custom  of  those  about  him. 
He  lived  as  in  a  prison,  glad  that  its  doors 
locked  out  the  entire  world  of  possible 
disturbers. 

During  the  years  that  followed  Dr.  Grieg 
gradually  felt  his  way  along  the  path  of 
which  he  had  dreamed  while  yet  a  student. 
Every  fact,  every  relation  between  the  phe- 
nomena of  molecular  physics,  brought  him 
nearer  his  desired  goal.  While  a  mere  boy 
he  had  read  with  wild  interest  of  the  an- 
cient experiments  in  which  water  inclosed 
in  gold  and  silver  spheres  had  been  made 
to  actually  pass  thru  the  pores  of  the 
metal  when  subjected  to  sufficient  pressure.  | 
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Why  might  not  the  same  thing  be  accom- 
plished by  some  other  force  than  a  me- 
chanical one, — by  an  electric  or  a  magnetic 
force,  for  instance?  He  had  also  followed 
the  well-known  experiments  on  the  diffu- 
sion of  metals,  in  which  molecules  of  gold 
and  lead  had  mixed  when  blocks  of  the 
pure  substances  had  been  kept  in  close  con- 
tact for  a  long  time.  Here  the  materials, 
in  small  portions  to  be  sure,  had  migrated 
under  some  influence  broadly  classified 
under  molecular  forces.  Were  these  too 
not  electrical?  Could  they  not  be  con- 
trolled artificially? 

Then  later  there  were  the  remarkable 
experiments  of  Bridgman,  in  this  country, 
and  Adams  and  others  in  England,  which 
had  shown  that  the  ordinary  characterizing 
properties  of  all  substances  disappear  or 
change  radically  when  suitable  forces  are 
applied  to  them.  He  had  seen  the  rock 
specimens  produced  by  Adams,  proving 
that  solid,  cold  granite  could  be  made  to 
change  its  form  and  flow  by  the  mere  ap- 
plication of  sufficient  pressure.  He  had 
studied  Bridgman's  data  showing  that 
liquids  may  behave  as  solids,  and  vice 
versa,  if  confined  and  subjected  to  forces 
of  great  enough  magnitude.  And  many 
of  their  other  physical  properties  were 
changed  to  such  an  extent  as  to  afford  a 
new  field  of  knowledge. 

All  of  this  came  to  Grieg  as  welcome 
support  for  his  theories.  Each  discovery 
by  another  enabled  him  to  shorten  his  own 
methods  for  arriving  at  his  goal.  He  re- 
called the  famous  experiments  on  electri- 
city and  the  ether,  by  Sir  Oliver  Lodge 
and  others,  and  the  later  theories  about 
electrons  filled  him  with  ecstasies  of  joy. 
Other  investigators  as  well  as  himself  were 
finding  out  that  atoms  of  matter  when  in 
vibration  at  a  sufficiently  high  rate,  had 
some  effect  on  the  ether  of  space;  they 
actually  sent  out  waves,  and  in  some  cases 
they  themselves  disappeared  as  if  borne 
away  on  the  rays  of  energy  they  had 
emitted — radiations  actually  affecting  cer- 
tain electrical  instruments.  Soon  it  was 
found  that  as  these  electrical  properties 
of  matter  were  made  to  increase,  many  of 
the  other  ordinary  "substance"  character- 
istics diminished  or  disappeared  entirely. 
The  identity  of  some  of  the  "rays"  from 
radio-active  substances  and  atoms  of  he- 
lium had  long  been  suspected,  and  it  only 
remained  to  produce  such  a  separation  and 
transfer  of  matter  artificially  to  overcome 
the  great  difficulty  which  was  temporarily 
threatening  all  of  Dr.  Grieg's  hopes.  He 
must  make  atoms, — atoms  of  helium,  for 
instance,  do  some  of  the  things  that  the 
alpha-particles  of  radium  had  been  shown 
to  do.  Perhaps  it  might  be  possible  to  do 
even  more. 

Of  the  experimental  details  involved  in 
this  attempt  little  can  be  told.  Naturally 
the  apparatus  used  was  complex  and  deli- 
cate. Dr.  Grieg's  rooms  had  gradually 
taken  on  the  confused  appearance  of  living 
room,  library  and  laboratory.  In  the  larger 
room  of  the  three  which  now  constituted 
this  "little  kingdom,"  was  a  long  table  cov- 
ered high  with  a  mysterious  conglomera- 
tion of  instruments,  glass  tubes,  bulbs  of 
quartz  and  other  substances,  an  electrically 
driven  vacuum  pump,  and  a  MacLeod  gage 
for  showing  the  exact  degree  of  vacuum 
obtained.  There  were  also  wires,  switches, 
rheostats  and  electrical  meters  in  great 
numbers,  a  hopeless  mix-up  to  the  unini- 
tiated, but  to  the  master — to  Grieg — all 
was  undoubtedly  in  precise  order,  in  pleas- 
ingly fine  adjustment — a  thing  alive,  a  crea- 
ture of  promise! 

Of  this  mass  of  equipment  several  por- 
tions were  conspicuous  beyond  the  rest. 
Mounted  near  the  center  of  the  table  was 
a  semi-transparent  globe,  apparently  of 
glass  and  tinted  faintly  to  a  lemon-yellow 
color.  From  above  it  was  joined  by  a  tube 
to  the  gage  and  pump,  and  below  it  tapered 
to  a  neck  provided  with  a  glass  stop-cock, 
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On  opposite  sides  entered  two  wires  which 
seemed  to  terminate  in  small  concave 
metal  reflectors  not  unlike  the  cathodes 
in  early  forms  of  X-ray  tubes.  These  two 
were  identical  and  seemed  as  if  curved  to 
focus  at  a  common  point  midway  between 
them.  A  close  observer  would  have  no- 
ticed at  this  focal  point  a  small,  bright 
metal  bead,  mounted  on  the  end  of  a  fine 
wire  coming  from  another  electrode  in 
the  rear  wall  of  the  bulb.  Externally,  these 
were  all  connected  by  wires  to  the  electrical 
instruments  with  which  the  table  and  the 
space  beneath  it  was  largely  filled. 

Not  far  away  was  a  second  bulb  of  about 
the  same  size  as  the  former,  but  containing 
a  large  concave  mirror  of  very  peculiar 
appearance.  At  first  sight  it  would  have 
been  taken  for  metal,  like  the  smaller  ones, 
but  closer  inspection  showed  it  to  be  at 
the  same  time  somewhat  of  a  glassy  na- 
ture, almost  transparent  when  viewed  di- 
rectly from  in  front.  At  its  focus  were 
the  ends  of  several  tiny  wires  bearing 
small  frames  at  once  suggestive  of  the 
grid  arrangement  in  some  of  the  vacuum 
detectors  used  in  wireless  telegraphy.  This 
bulb  was  not  connected  to  the  air  pump, 
but  apparently  sealed  permanently,  and 
supported  in  such  a  manner  that  it  could 
be  rotated  to  face  in  any  direction.  Dr. 
Grieg  called  the  latter  bulb  the  Mcdior, 
and  the  other  one  the  Materializcr.  In 
them  lay  the  secr*et  of  his  entire  work,  the 
result  of  his  years  of  study,  and  they  were 
at  one  and  the  same  time  weapons  and 
tools  for  possible  good  of  previously  un- 
dreamed of  potency. 

Long  ago  he  had  seen  enough  of  the 
realization  of  his  dreams  to  work  on  in 
feverish  haste.  Altho  a  little  thought 
would  have  shown  that  his  secret  was  safe, 
even  had  his  rooms  been  open  to  every 
one,  he  lived  in  a  constant  tremor  of  fear, 
lest  his  new-found  power  should  slip  into 
the  hands  of  others.  Calmly  thoughtful 
by  nature,  he  at  times  lost  all  self-control 
at  the  very  thought  of  an  outsider  within 
his  sanctum.  And  this  fear  grew  day  by 
day  until  reasons  began  to  formulate  them- 
selves in  his  mind  for  leaving  the  house 
he  had  come  to  regard  almost  as  his  own, 
and  find  other  quarters,  where  there  might 
be  no  curious  land-lady,  where  walls  were 
not  so  thin,  where  fire  risk  would  be  less, 
facilities  better,  and  so  on,  until,  as  he 
surveyed  the  array  he  saw  clearly  that 
there  was  no  course  left  him  but  to  move, 
and  the  sooner  the  better. 

So  it  came  about  that  before  long  a  dray 
load  of  huge  boxes  and  crates  was  moved 
into  one  of  the  rear  rooms  on  the  second 
floor  of  a  down-town  office  building.  Grieg 
had  reasoned  rightly,  that  seclusion  was 
more  certain  in  the  heart  of  the  city  than 
where  people's  thoughts  were  less  occupied. 
Here  he  had  a  spacious  room,  only  one 
to  be  sure,  and  one  having  but  two  win- 
dows high  up  so  as  to  afford  only  a  view 
of  a  few  square  feet  of  brick  wall  a  few 
feet  away.  But  these  and  other  factors 
were  great  sources  of  gratification  to  the 
new  occupant,  and  the  least  of  the  several 
reasons  for  this  was  that  they  made  the 
rent  far  lower  than  that  for  any  similar 
space  to  be  found.  And  the  walls,  they 
were  of  solid  brick  and  masonry,  two  feet 
thick  if  an  inch, — and  the  floor  was  of 
concrete.  What  more  could  he  wish  for? 
Greater  security  and  isolation  could  scarce- 
ly have  been  provided  by  a  lonely  island 
in  Polynesia. 

Now  it  was  that  the  work  began  in  earn- 
est. Dr.  Grieg  had  some  months  earlier 
succeeded  in  transmitting  helium  from  one 
bulb  to  another  several  feet  distant  by 
means  of  his  electrical  rays.  And  the 
method  had  been  surprisingly  simple  after 
all  of  the  superfluous  details  in  the  appa- 
ratus had  been  eliminated.  At  first  the 
flask  containing  the  helium  had  been  placed 
in  the  path  of  a  powerful  beam  of  ultra- 
violet rays  and  the  Mcdior  bulb  immedi- 
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ately  in  front  of  it  in  the  same  rays.  Then, 
when  the  proper  pressures  were  obtained 
in  the  two  containers,  he  had  succeeded  in 
showing  by  means  of  the  spectroscope  that 
the  space  within  the  Medior  contained  a 
small  percentage  of  helium,  whereas  before 
the  exposure  it  had  contained  absolutely 
none. 

From  that  time  on  the  developments 
were  of  the  nature  of  slight  adjustments 
and  improvements  rather  than  fundamental 
inventions.  He  now  had  the  embryo  of  the 
creation  which  he  fully  believed  could  be 
made  to  grow  to  almost  any  proportions 
if  properly  studied  and  assisted.  Before 
his  mind's  eye  lay  a  changing  universe,  its 
laws  upset,  and  all  human  notions  of  its 
stability  and  fixity  set  at  nought.  If  he- 
lium^ for  example,  could  be  thus  called 
by  him  from  one  closed  vessel  and  made 
to  appear  within  another,  when  there  was 
no  apparent  physical  connection  or  func- 
tioning medium  between  them,  why  might 
not  his  command  be  extended  to  all  other 
elements  as  well? 

One  evening  while  sitting  far  into  the 
night  and  gazing  at  his  beloved  bulbs,  as 
he  had  often  done  before,  but  now  as  one 
hypnotized  and  immovable  for  the  first 
time  in  many  hours,  he  gradually  lost  all 
sense  of  time  and  space  in  contemplating 
a  widening  vision  that  built  itself  up  and 
up  before  him.  His  cheeks  became  flushed 
and  an  unwonted  fire  glowed  in  the  depths 
of  his  half-closed  eyes  and,  drunk  with 
the  dream  as  well  as  exhausted,  he  fell 
asleep  and  dreamed  on. 

Hour  after  hour  his  little  clock  ticked 
away  the  seconds  and  the  little  motor  that 
drove  the  air-pump  purred  on  so  content- 
edly that  one  would  scarcely  have  dreamed 
that  its  song  was  one  of  ceaseless  labor 
and  faithfulness.  Perhaps  it  knew  the  im- 
portance of  its  task,  and  who  shall  say 
that  the  little  old  clock  did  not  philosophize 
deeply  before  ticking  off  another  second, 
knowing  that  no  power  could  bring  it  back. 

Suddenly  Grieg  awoke.  He  seemed  at 
first  startled,  as  if  surprised  in  some  secret 
business,  and  then  recognizing  his  where- 
abouts, he  almost  laughed  aloud.  Un- 
doubtedly he  would  have  done  so  had  not 
his  habit  of  secrecy  and  quietness  become 
quite  fixt.  But  he  did  laugh  a  little,  and 
for  a  long  time  as  he  walked  about  the 
room  with  his  hands  behind  his  back  he 
seemed  to  be  reviewing  some  pleasant 
scene.  .He  would  stop  occasionally  and 
caress  some  queer-looking  piece  of  appa- 
ratus, or  perhaps  he  would  speak  to  some 
other  mysterious  contrivance,  all  the  time 
with  the  bearing  of  one  who  was  both  a 
general  marshalling  his  troops  for  a  glo- 
rious assault  and  a  dear  friend.  His  brief 
ejaculations  were  of  the  nature  of  assur- 
ances, of  promises,  of  congratulations. 

That  night,  or  rather  morning,  Grieg 
thought  no  more  of  sleep.  For  a  time  he 
pored  over  the  books  which  were  scat- 
tered about  the  room, — the  most  of  them 
open  to  some  reference  of  immediate  in- 
terest. Then  he  renewed  his  experimental 
work.  For  days  he  scarcely  seemed  to 
pause  for  a  moment.  When  or  where  he 
ate  is  not  known.  Had  he  not  actually 
slept  amid  his  apparatus  on  that  other 
night  he  might  have  been  credited  with 
perpetual  sleeplessness,  among  his  other 
powers.  But  thru  it  all,  something  seemed 
to  buoy  him  up,  to  renew  his  vigor  and 
instill  youth  into  his  veins. 

It  has  long  been  known  that  when  under 
the  influence  of  the  force  of  electric  cur- 
rents of  sufficiently  high  frequencies  and 
high  potentials,  practically  all  substances 
act  as  conductors.  This  fact  had  been 
made  use  of  by  Grieg  in  making  the 
Medior.  Now  he  constructed  strange 
transformers  for  increasing  these  qualities 
as  far  as  possible.  Huge  coils,  like  those 
of  Tesla  and  Oudin,  were  built  into  the 

(Continued  on  page  1069) 
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it  has  been  quite  impossible  to  publish  all  of  them. 

Altho  printed  in  the  smallest  type  possible,  we 
cannot  accommodate  more  than  ten  or  twelve  an- 
swers  a  month.  At  the  present  time  we  are  about 
four  months  behind.  Of  course,  if  our  correspond- 
ents have  time,  no  harm  is  done!  We  would, 
however,  advise  that  if  a  quicker  answer  is  wanted, 
correspondents  should  avail  themselves  of  our  spe- 
cial service,  as  per  the  notice  printed  at  the  head 
of  this  column. 

All  letters  are  answered  in  turn  as  they  come 
into  this  office,  and  for  this  reason  it  will  be  un- 
derstood why  it  takes  so  long  for  an  answer  to  be 
publisht.  Will  correspondents  please  bear  this  in 
in  hid? — Editor. 

Typewriter  Device. 

(370)  Walter  C.  Leahy,  Bogalusa,  La.,  has 
written  the  following  interesting  letter:  "I  would 
be  very  glad  to  have  you  publish  at  your  earliest 
convenience,  the  prospects  of  obtaining  a  patent 
should  the  following  idea  justify  one,  on  a  device 
described  below,  which,  as  far  as  I  can  ascertain, 
is  entirely  original. 

This  attachment  can  be  used  with  any  design  of 
typewriter  or  billing  machine,  to  make  use  of  other 
special  characters  than  just  those  originally  in  the 
machine,  without  the  necessity  of  removing  one  of 
the  original  keys  and  inserting  the  new  type-bar 
with  the  special  character. 

This  consists  of  a  "shell"  made  of  any  spring 
metal  just  large  enough  to  snugly  fit  over  the  type 
and  containing  on  its  face  or  printing  edge  the 
special  character  which  it  is  desired  to  use.  Its 
shape  would  depend  on  the  shape  of  the  type  in 
the  machine,  and  has  to  be  made  "springy"  enough 
to  hold  firm  to  the  type-bar  without  jumping  off 
and  still  loose  enough  to  be  easily  attached  or 
removed. 

Its  advantages  are  as  follows: 

Extra  and  special  characters  are  on  hand  at  all 
times  for  use. 

Considerable,  .in  fact  one-half  of  the  time  re- 
quired in  making  double  lines,  on  a  typewriter  can 
he  saved,  as  follows: 

The  corporation  for  whom  I  am  employed  uses 
typewriters  to  make  up  a  great  many  daily,  as  also 
monthly,  financial,  cost  and  statistical  reports,  and 
these  statements,  etc.,  make  use  of  a  great  number 
of  single  and  double  ruled  lines  drawn  on  a  type- 
writer. In  making  double  lines,  it  is  necessary  to 
draw  one  single  Tine  clean  across  the  page,  turn 
the  paper  slightly  forward,  and  draw  another  single 
line  under  the  first. 

I  constructed  a  number  of  attachments  as  per 
the  above  for  use  on  Underwood  typewriters  out 
of  spring  bronze,  with  lead  printing  surfaces,  on 
which  were  cut  out  the  character.  When  one 
of  these  was  slipt  over  the  type  for  instance, 
one  not  used  but  very  seldom,  say  fractions,  etc., 
and  the  key  pressed,  the  result  was  a  double  line 
with  the  same  time  it  would  have  taken  to  draw  a 
single  line,  or  one-half  the  time  previously  con- 
sumed in  drawing  double  lines  by  the  old  method. 
This  was  readily  proven  a  great  time-saver. 

I  should  like  very  much  to  learn  your  views  on 
the  above  thru  the  columns  of  your  excellent  paper, 
which  we  all  realize  is  foremost  in  the  scientific 
and  electrical  world,  and  I  trust  you  will  give  this 
early  publication. 

A.  The  idea  certainly  is  new,  and  we  think  a 
patent  can  be  obtained  upon  it.  Without  knowing 
how  the  shell  is  attached  over  the  typewriter  let- 
ters, it  is  impossible  for  us  to  tell  whether  the  idea 
is  practical.  Off  hand,  without  having  seen  a  model, 
we  are  inclined  to  believe  that  such  shells  would 
work  themselves  loose  and  would  not  give  writing 
strictly  in  alignment,  but  perhaps  our  correspond- 
ent has  overcome' this.  If  the  shells  can  be  made 
so  that  they  do  not  come  loose  and  the  writing 
stays  in  alignment,  we  think  a  valuable  patent  can 
be  obtained  upon  such  a  device. 

Generator. 

(371)  Martyn  Cooney,  San  Francisco,  Calif, 
states:  I  would  like  your  opinion  on  an  idea  of 
mine.  A  generator  produces  electricity  by  the  arm- 
ature rotating  inside  the  field  magnets  and  I  have 
also  heard  of  the  field  rotating  while  the  armature 
was  stationary.  My  idea  is  to  have  the  armature 
rotate  in  one  direction  and  the  field  magnets  ro- 

l  an  opposite  direction,  thus  producing  more 


tate 


current  and  also  enable  the  machine  to  run  at 
slower  speeds.  In  the  case  of  a  large  alternator 
it  would  have  a  number  of  field  magnets  all  rotat- 
ing in  opposite  directions. 

A.  This  is  not  a  new  idea,  having  been  tried  by 
many  investigators.  The  trouble  with  such  a  device 
is  that  it  is  much  too  complicated  for  commercial 
work,  and  nothing  is  gained  in  power. 

Phonograph  Reproducer. 

(372)  Paul  B.  Kingsley  writes  us: 
Would  like  your  advice  co  cerning  a  method  for 
improving  the  reproduction  of  phonograph  records. 


Grooved  for„ 
need/e  arm 


On  all  phonographs  I  have  had  the  privilege  of 
.examining,  the  sound  from  only  one  side  of  the 
reproducer  diafram  is  amplified.  In  all  musical  in- 
struments which  have  a  vibrating  element,  such  as 
a  string  or  reed,  the  sound  from  the  moving  ele- 
ment is  used  completely. 

The  reproducer  I  have  in  mind,  as  you  will  see 
by  examining  the  diagram,  utilizes  the  sound  from 
both  sides  of  the  diagram  which,  to  my  mind,  will 
give  a  greater  clarity  of  tone,  more  nearly  recreat- 
ing the  original  source  of  sound.  And  it  certainly 
would  give  a  greater  volume  of  sound  with  smaller 
means  of  amplification.  While  this  deduction  is 
wholly  theoretical,  since  I  have  no  model,  I  can 
recall  no  acoustical  law  which  would  seem  to  con- 
tradict my  prediction.  I  am  not  sure  of  the  real 
value  of  his  idea  nor  of  the  originality. 
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Don  t  Lose  Your  Rights 


Before  disclosing  your  invention  to  any- 
one send  for  blank  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
A  sample  form  together  with  printed  in- 
structions will  show  you  just  how  to  work 
up  your  evidence  and  establish  your  rights 
before  filing  application  for  patent.  As 
registered  patent  attorneys  we  represent 
hundreds  of  inventors  all  over  the  U.  S. 
and  Canada  in  the  advancement  of  inven- 
tions. Our  schedule  of  fees  will  be  found 
reasonable.  The  form  "Evidence  of  Con- 
ception" sample,  instructions  relating  to 
obtaining  of  patent  and  schedule  of  fees 
sent  upon  request.  Ask  for  them, — a  post 
card  will  do. 


LANCASTER     &  ALLWINE 


255   OURAY  BLDG., 
WASHINGTON.  D.  C. 
'Originators  of  form   Evidence  ot  Conception' 
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TO  THE  MAN  WITH 
AN  IDEA 

I  offer  a  comprehensive,  ex- 
perienced, efficient  service  for 
his  prompt,  legal  protection  and 
the  development  of  his  proposi- 
tion. 

Send  sketch,  or  model  and  descrip- 
tion, for  advice  as  to  cost,  searcli 
through  prior  United  States  patents, 
etc.  Preliminary  advice  gladly  fur- 
nished without  charge. 

My  experience  and  familiarity  with 
various  arts  frequently  enable  me  to 
accurately  advise  clients  as  to  prob- 
able patentability  before  they  go  to 
any  expense. 

Booklet  of  valuable  information 
and  form  for  properly  disclosing 
your  idea,  free  on  request.  Write 
today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
164  Owen  Building,  Washington,  D.  C. 
2276-8  Woolworth  Bldg.,  New  York  City 
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COPYRIGHTS 
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Before  disclosing  an  invention,  the  inventor  should  write  for 
our  blank  form  "EVIDENCE  ON  CONCEPTION."  This  should  be 
signed  and  witnessed  and  if  returned  to  us  together  with  model  or 
sketch  and  description  of  the  invention  we  will  give  our  opinion  as 
to  its  patentable  nature.    Electrical  cases  a  specialty. 

Our  illustrated  Guide  Book,  "HOW  TO  OBTAIN  A  PATENT," 

sent  Free  On  request.       Highest  References  Prompt  Attention  Reasonable  Terms 
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FREE 
COUPON 


Chicago  Offices! 
1114  Tacoma  Bldg. 


VICTOR  J.  EVANS  &  CO.,  Patent  Attorneys 


Name . 


Pittsburgh  Offices:      Philadelphia  Offices:  New  York  Offices: 

514  Empire  Bldg.  135  S.  Broad  St.        1001-1007  Woolworth  Bldg. 

MAIN  OFFICES:  779  NINTH,  WASHINGTON,  D.  C. 

  Address  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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ELECTRICAL  EXPERIMENTER 


February,  1920 


CAN  Y01 


think  of  a  simple,  prasrticaj"i4ea  _ 
that  will  fill  one  of  the  ihaTiy  re- 
quests we  have  on  file  for  new  inven- 
tions? Itmay  mea  n  a  fortune  for  you. 
Thousands  of  things  are  needed  JIight 
Now.  Your  brains  can  help.  Send  to- 
day for  our  great  new  book— "Inven- 
tions and   Trade    Marks,  Their 
Protection    and  Exploitation" 
and    learn   more   about  making 
money  from  ideas  than  you  ever 
knew  before.    It  tells  many 
things  that  are  wanted, 
t0°-     h  postal  will  do- 
it is  fro. 


We  neiD  oar  clients. 

without  charge,  to  get 
the  dollars  out  of  their 
ideas— having  facilities 
none  others  possess. 

Advice  free. 

Don't  delay — get  tile 
toook  at  once.  .  , 

AMERICAN 
INDUSTRIES.  INC. 

225  Patent  Dept., 
WASHINGTON,  D.  C 


PATENTS 
ADVERTISED 
For  SALE  FREE 

In  INVENTION  And 
MANUFACTURING 
SUPPLEMENT. 

Published  top  the 
than  with  an  Idea. 
Bend  for  free  sample 
copy.  One  year  a  sub- 
scription 60c. 


?H0W  TO  MAKE 
MONEY  WITH  YOUR  PATENT 
HOW  TO  SELL 
HOW  TO  KEEP  CONTROL 
A  HOW  TO  ORGANIZE 

W  HOW  TO  RAISE  MONEY 

These  end  hundreds  of  other  vital  questions  the  In- 
ventor must  know  to  make  his  invention  a  financial 
success,  fully  answered  in 

The  Inventors'  Manual  of  Valuable  Information 
$1.00  per  copy,  postpaid 

If  you  have  a  patent  or  are  thinking  of  taking  out  one, 
protect  yourself  by  getting  all  the  information  this 
valuable  book  contains. 

Writs  for  free  circular  and  table  of  contents. 
I  G.  E.  Perry  Company,  Publishers.  1324  Broadway  N.  Y.  A 


Free  Book  on  PATENTS 


Write  tod 
Obtain  a 
formation 


ay  for  a  Free  Copy  of  "How  to 
Patent."  Contains  valuable  in- 
and  advice  to  inventors.  Tells 
how  to  secure  Patents.  Send 
model  or  sketch  of  your  inven- 
tion for  opinion  of  its  patent- 
able nature — Free.  (20  years 
experience.)  Talbert  &  Tal- 
bert, 4782  Talbert  Bldg.,  Wash- 
ington, D.  C. 

INVFNT0RSHAVEN'T  YOU  some  idea 

HI  T till  1  UllU  that  you   can't   just   work  outt 

Give  us  the  idea — we  will  develop  it  for  you.  Me- 
chanical and  electrical  ideas  developed.  Experts  in 
model  and  experimental  work  and  in  perfecting  in- 
ventions. Designing  and  building  labor-saving 
machinery  a  specialty.  Get  in  touch  with  us— 
we  can  save  you  money. 


ELK  MFG. 
1926  Broadway, 


CO.,  INC. 

New  York 


Patents  Promptly  Procured 

Send  sketch  or  model  for  actual  search 
of  U.  S.  Patents.  Highest  references. 
Personal  service.  Moderate  fees.  Write 
for  Free  Patent  Book. 

GEORGE  P.  KIMMEL,  Patent  Lawyer 
99-C  Loan  &  Trust  Bldg.     Washington,  D.  C. 


PATENTS 

Send  sketch  or  model  for  preliminary  examination. 
Booklet  free.  Highest  references.  Best  results.  Prompt- 
ness assured.  Watson  E.  Coleman,  Patent  Lawyer,  624 
F  St.,  Washington,  D.  C. 


A.  We  have  carefully  looked  over  your  contriv- 
ance, and  would  say  we  do  not  think  much  will  be 
gained  by  having  the  sound  come  out  from  two 
sides  of  the  diafram.  Our  reasoning  is  based  on 
the  following: 

If  only  one  side  is  used,  the  r-mall  chamber  that 
is  created  between  the  closed  side  of  the  diafram 
and  the  wall  of  the  reproducer  acts  as  an  amplifier 
on  the  diafram,  and  thus  strong  impulses  are  set 
up  in  the  diafram  itself.  As  soon  as  you  perforate 
this  wall,  the  action  must  be  reduced  and  the  dia- 
fram will  not  vibrate  as  powerfully  as  before. 

In  the  80's,  some  telephone  receivers  were  con- 
structed on  exactly  the  same  plan  as  for  instance 
Mr.  Ader's  of  Paris,  who  constructed  several  types 
with  two  horns.  Any  standard  book  on  telephone 
types  will  reveal  this.  The  advantages,  however, 
were  not  sufficient  to  go  to  the  added  expenses  of 
these  telephones  which  are  not  in  use  now. 

Chair  Device. 

(373)  Mr.  Robert  if.  Rose,  of  Whittier  Street, 
Queens,  L.  I.,  writes: 

I  would  like  to  ask  thru  your  "Patent*  Advice" 
.if  you  think  a  patent  could  be  obtained  on  the 
following  idea: 

Perhaps  you  have  often  noticed  that  the  rungs 
of  chair  are  often  scratched  and  the  paint  rubbed 
off  by  placing  our  feet  on  them.  So  I  have  devised 
a  protection  for  them.  I  use  a  steel  rod,  which 
may  be  cut  to  any  size,  and  at  each  end  is  fitted 
a  spring  clip,  the  rod  being  one-quarter  inch  thick 
and  the  clips  are  soldered  to  the  rod. 

This  is  very  easily  made  and  can  be  retailed  at 
about  three  cents  apiece. 

A.  We  should  say  that  while  this  device  seems  to 
have  merits,  we  do  not  think  there  is  sufficient  de- 
mand for  it,  and  we  doubt  that  a  patent  can  be 
obtained. 

Stereoscopic  Movies. 

(374)  Mr.  Horace  S.  Cottrell,  of  Napier,  N.  Z., 
writes  us  the  following  interesting  letter: 

An  article  on  Stereoscopic  Movies  in  a  recent 
number  of  your  journal  has  had  my  attention. 
'Way  back  in  1911  I  evolved  an  idea  for  produc- 
ing stereoscopic  effects  on  the  screen.  I  believe  it 
will  work,  but  then  I  have  no  facilities  for  trying 
it  out. 

Since  the  time  the  idea  came  to  me,  now  over 
eight  years  ago,  I  have  kept  an  eye  open  both  in 
the  movie  magazines  and  on  the  screen  for  the 
"stereo"  movie  to  become  a  reality.  The  basic  idea 
of  my  scheme  seems  to  me  so  obvious  that  I  cannot 
but  think  that  it  is  sure  to  have  been  tried  out 
before.  The  somewhat  impractical  scheme  outlined 
in  your  paper,  except  from  an  experimental  point 
of  view  perhaps,  is  the  first  discussion  on  the  stereo 
movie  that  I  have  seen  for  some,  years.  Anyway, 
here's  my  idea:  That  the  two  pictures  of  stereo- 
scopic vision  shall  be  photographed  alternately  on 
the  Kine  Him. 

The  optical  and  mechanical  means  of  producing 
this  result  should  present  few  difficulties.  I  have 
my  ideas  of  the  way  it  might  be  done,  but  that  is 
of  secondary  importance  at  the  present  stage. 

In  expounding  the  scheme,  I  would  point  out 
that  the  stereoscopic  effect  can  be  and  is  secured 
on  the  screen  for  the  un-aided  eye  under  certain 
circumstances.  You  will  see  it  on  train  rides  and 
scenes  taken  from  a  moving  boat  where  the  camera 
is  moving,  the  picture  and  the  next  one  just  a  lit- 
tle farther  on,  letting  you  see  with  the  other  eye, 
so  to  speak. 

I  have  also  seen  stereo  effects  in  some  Pathe 
fashion  and  flower  studies.  In  these,  the  camera 
was  stationary  and  the  figure  and  flower  revolving 
slowly. 

A.  There  seems  to  be  no  objection  to  the 
fundamental  idea  of  our  correspondent,  but  we  are 
very  much  in  doubt  as  to  whether  the  film  would 
work  as  described,  in  actual  practise.  The  action 
of  which  our  correspondent  speaks  is  nothing  but 
a  freak  action  and  does  not  always  occur,  it  de- 
pends a  great  deal  upon  the  speed  of  the  film  as 
well  as  on  the  subject.  We  do  not  think,  therefore, 
that  all  the  subjects  would  lend  themselves  for 
stereoscopic  production  as  mentioned. 


EXPECTED  ELECTRIC  SHOCK  IS 
RARELY  FATAL. 

Dr.  S.  Jellinek,  analyzing  the  effects  of 
severe  electric  shocks  received  by  contact 
with  electrified  wire  fences  during  the  war, 
writes  in  Elcktrotechnik  und  Maschinenbau 
that  an  important  factor  was  the  state  of 
preparedness  of  the  victim.  Experience  has 
shown  that  a  shock  which  was  likely  to 
prove  fatal  if  received  unexpectedly  was 
harmless  when  anticipated.  Experiments 
on  animals  have  confirmed  this  impression 
and  have  been  instrumental  in  showing*  that 
physiological  effects  of  shocks  administered 
with  direct  and  indirect  current  are  dis- 
tinctly different. 

It  is  also  remarked  that  a  close  resem- 
blance to  death  after  shock  should  not  be 
accepted  too  readily  as  proof.  Persons 
apparently  dead  have  not  infrequently  re- 
covered when  artificial  respiration  was  ap- 
plied. It  is  best  to  give  the  victim  the 
benefit  of  the  doubt.  ^ 
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VD  If  you  have  an  Invention  and  desire  to  secure  • 
Rrrcl  patent,  send  for  our  Free  Guide  Book,  HOW  TO 
-™       GET  YOUR  PATENT.   Tells  our  Terms,  Methods, 

eto.   Send  model  or  sketch  and  description  for  our  opinion 

of  Its  patentable  nature. 

RANDOLPH  &  CO. 
Dept.  172         Washington,  D.  C. 


PAT 


Record  your  invention,  before  filing  application,  by 
using  my  form  "Fixing  the  Essential  Dates  of 
Invention,"  sent  upon  request  with  full  informa- 
tion. Prompt  personal  services  by  an  attoruey-at- 
law  having  over  twelve  years  actual  experience 
Eeasonable  pre-war  charges.  B.  P.  Fishburne. 
324  IHcGIII  Bldg.,  Washington.  D,  C, 


Hand  Books  on  Patents,  Trade  Marks,  etc.,  sent 
free.  Our  70  years  of  experience,  efficient  service, 
and  fair  dealing,  assure  fullest  value  and  protec- 
tion to  the  applicant.  The  Scientific  American 
should  be  read  by  all  inventors. 

MUNN  &  CO.,  622  Woolworth  Bldg.,  N.  Y. 

Tower  Bldg,  Chicago,  111.  622  F  St,  Washington,  D.C. 
^"bart  Bldg.,  582  Market  St.,  San  Francisco,  Cal. 
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Patent  Office. 
PATENT  LAWYER 

McGill  Bldg. 
Washington,  O.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  "Protecting.  Exploiting 
and  Selling  Invention*,"  sent  upon  request. 


We  can  sell 

YOUR  PATENT 

Quick,  positive  results.    Write  us'for  details. 

IMPROVED  SALES  SYSTEM 

153  West  Sixty-ninth  St.,  Chicago,  111. 
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.  lar  Lathe** 


I  Not  A 
Toy 


Swing  4  in.,  11  in,  between  centers,  17  in. 
total  length.  Shipping  weight  ISlbs,  Bed 
of  lathe  is  machined.  Workmanship  first- 
class.   Equipped  with  wood  turning  chuck.  1 

Can  bo  fitted  with  3  in.  face  plate  and  drill  chuck  aa  1 
special  equipment.   Order  one  today.   Price  95.00  cash  1 

TOLEDO,  OHIOl 


ZUr.  SVPHEB  MF0.  CO.,  DEPT.  C. 


asnagg 


Perfected  Gasoline  Engines— 
%.  1  and  1%  h.  p.— for  Farm 
and  Shop  use.  Price,  $27.50 
and  up.  Also, 

WASHING  MACHINES 
We  ship  on  trial.    Send  tor 
Booklet  and  Special  Offer. 
SIEVERKROPP  ENGINE  CO. 
1401  — 19th  St..        Racine.  Wl». 


STARTER  for  FORD  CARS 


UMAKEM 

Airplane  Workchest,  containing  aircraft  work  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block.  10"  scroll  saw,  together  with  finest  quality 
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apparatus  already  filling  a  large  portion 
of  the  room.  Devices  for  producing  ultra- 
violet light  in  powerful  beams  were  added, 
and  mercury  vapor  lamps  replaced  the  or- 
dinary electric  lamps  in  the  ceiling.  This 
was  because  he  had  always  found  his  ex- 
periments to  succeed  best  in  the  presence 
of  these  radiations  of  short  wave-length. 

Such  was  his  success  that  he  was  soon 
able  to  transfer  some  of  the  heavier  gases 
from  one  bulb  to  another,  just  as  he  had 
first  done  with  the  helium.  Then  came 
metallic  vapors,  the  lighter  ones  first,  and 
finally  that  of  mercury, — all  of  course,  ini- 
tially inclosed  in  a  sealed  bulb  free  from 
the  presence  of  other  substances  and  made 
to  reappear  in  the  Medior.  But  the  latter, 
for  the  reasons  which  had  led  him  to  so 
name  it,  was  never  intended  to  be  the  final 
receiver ;  it  was  to  be  but  the  medium,  the 
agency  to  affect  the  transformation  of  what 
it  received  from  an  ether  wave  energy 
form  to  that  of  a  particular  electric  cur- 
rent. This,  in  turn,  was  to  be  further 
transformed  into  its  characteristic  matter 
form  by  the  Materialiser.  However,  the 
difficulties  involved  when  this  step  was  at- 
tempted under  any  but  ideal  conditions, 
had  made  the  Materialiser  hitherto  of  lit- 
tle more  than  theoretical  usefulness.  And 
then  in  a  brief  moment  he  had  found  that 
the  interposition  of  suitable  condensers  be- 
tween the  two  bulbs  solved  the  problem 
completely.  When  in  operation  the  faintly 
luminous  rays  in  the  Materialiser  brought 
the  tiny  metallic  bead  to  a  bright  incan- 
descence, and  a  vapor  soon  appeared 
around  it,  condensing  and  forming  on  the 
sides  of  the  bulb  as  an  impalpable  powder 
or  sometimes  as  a  liquid,  which  could  be 
drawn  off  by  means  of  the  stop-cock  be- 
low. 

The  principal  steps  in  the  process  were 
as  follows :  A  bulb  containing,  say  mer- 
cury vapor,  was  set  in  the  path  of  a  beam 
of  ultra-violet  light  which  in  turn  also  past 
to  the  Medior,  tho  the  latter  was  possibly 
some  feet  away.  (Absorption  of  these  ra- 
diations by  the  air  and  other  media  had 
been  obviated  by  giving  the  waves  them- 
selves a  suitable  form.)  The  grid  in  the 
Medior  •  was  then  heated  by  an  auxiliary 
electric  current  from  a  small  storage  bat- 
tery, and  the  entire  bulb  was  oriented  so 
that  its  concave  mirror  faced  the  beam 
of  ultra-violet  rays.  Then  the  high-fre- 
quency, high-potential  apparatus  w  ^  ~ 
started  and  as  soon  as  the  condensers  were 
adjusted  to  the  proper  capacities,  the  tiny 
sphere  at  the  focus  of  the  mirrors  of  the 
Materialiser  would  begin  to  glow, — a  bluish 
vapor  would  surround  it  and  soon  minute 
globules  of  metallic  mercury  would  begin 
to  roll  down  the  sides  of  the  bulb  and 
could  be  drawn  into  a  beaker  below. 

However,  some  limitations  still  remained 
that  he  saw  must  be  removed  before  his 
great  dream  could  be  entirely  realized. 
Among  them  was  the  fact  that  the  sub- 
stance to  be  transferred  by  this  method 
must  begin  its  transformation  in  a  her- 
metically sealed  flask,  entirely  freed  from 
the  presence  of  even  the  slightest  trace  of 
any  other  substance.  Then  again,  he  had 
been  able  to  make  the  transfer  only  when 
the  active  beam  of  ultra-violet  rays  was 
approximately  at  right  angles  to  the  direc- 
tion of  the  earth's  gravitational  force.  On 
this  latter  subject  he  had  thought  almost 
constantly,  and  had  even  written  a  lengthy 
paper — "On  the  Relation  of  Electronic 
Path  to  the  Direction  of  the  Gravitational 
Vector" — with  the  notion  of  reading  it  at 
the  approaching  meeting  of  the  American 
Physical  Society  in  San  Francisco.  But 
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This  home  study  course  is  based  upon  the  years  of 
practical  electrical  experience  of  Yorke  Burgess  who 
gives  personal  attention  to  each  student. 
There  is  no  limit-  to  what  you  can  accomplish  with 
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the  first  thought  of  his  earlier  treatment 
at  the  hands  of  those  other  scientific  so- 
cieties in  Europe  caused  him  to  tear  it  up 
and  burn  the  strips  slowly  over  a  Bunsen 
burner,  smiling  as  he  watched  the  glow  of 
the  ink  on  the  falling  flakes  of  ash,  as  if 
the  joke  were  on  others  and  not  on  him- 
self. 

The  work  of  Mosely,  the  Braggs  and 
others  opened  up  a  new  avenue  for  attack- 
ing the  problem  which  now  excluded  all 
other  thoughts.  It  had  been  found  that  the 
X-rays  excite  secondary  X-rays  by  the 
molecular  agitations  of  the  substances 
thru  which  they  pass,  and  that  these 
new  rays  possess  characteristics  relating 
them  to  the  emitting  substances.  Their  di- 
rections were  also  different  from  those  of 
the  primary  rays  which  had  excited  them, 
so  that  they  seemed  at  first  to  be  only  the 
same  radiations  after  reflection. 

Beginning  with  these  facts  Grieg 
was  soon  able  to  reverse  the  action  of  his 
Matcrializer  and  Medior  so  that  a  vapor 
or  finely  divided  solid  which  had  been  in- 
serted into  the  former  might  be  de-materi- 
alized and  transmitted  to  a  distant  place, 
and  there  re-materialized  by  the  same  sort 
of  apparatus  used  as  a  receiver. 

Then  came  another  great  discovery.  If 
the  flask  which  was  to  act  as  the  receiver, 
already  contained  a  substance  in  a  similar 
form  (that  is,  solid  or  vapor)  to  the  sub- 
stance in  the  transmitting  bulb,  but  of 
greater  molecular  weight,  the  mere  imping- 
ing of  the  charged  violet  rays  on  this  sub- 
stance set  up  molecular  agitations  resulting 
not  only  in  the  automatic  materialization 
of  the  substance  sought,  but  also  in  the 
emission  of  secondary  rays  in  exactly  the 
opposite  direction,  and  these  in  turn  bore 
back  in  pure  energy  form,  portions  of  the 
denser  material.  Thus  a  single  transmitter 
became  both  a  de-matcrialiser  and  a  ma- 
etrialiser,  a  sender  and  a  receiver! 

The  experiment  was  tried  out  repeatedly. 
For  example,  equal  masses  of  tin  and  lead 
had  thus  been  exchanged,  and  the  only 
characteristic  difference  in  the  appearance 
of  the  sending  bulb  was  that  when  acting 
at  the  same  time  as  a  receiver,  its  vapors 
were  in  violent  tumult.  This:  motion 
ceased  only  when  one  or  both  of  the  sub- 
stances had  been  completely  transferred. 
Still  further  refinements  had  then  enabled 
Grieg  to  make  the  exchange  in  any 
direction  and  thus  the  gravitational  factor 
which  had  long  been  a  stumbling  block 
was  eliminated. 

Following  this  last  success  and  for  the 
first  time  in  months,  he  seemed  to  move 
leisurely.  Deliberately  he  would  wander 
about  his  room  with  the  air  of  one  who 
knows  that  his  plans  have  not  miscarried, 
and  who  sees  their  final  triumph  easily 
within  his  reach.  The  battle  was  won ; 
he  had  but  to  accept  the  victory !  The 
fact  that  he  was  meditating  on  what  so- 
ciety would  call  a  grave  crime,  scarcely 
entered  his  mind.  When  it  did  he  only 
smiled  cynically,  as  always,  in  the  con- 
sciousness of  his  own  security.  Tho  he 
should  not  be  clast  as  a  moral  pervert, 
or  one  naturally  bad,  he  was  perhaps  now 
little  better,  for  he  had  lost  all  of  his  for- 
mer feeling  of  moral  and  social  responsi- 
bility. Human  laws  and  customs  mat- 
tered to  him  not  at  all.  The  experiment 
should  be  tried,  come  what  might.  It 
would  in  itself  be  his  life's  triumph,  his 
triumph  over  his  old  critics,  the  supreme 
proof  of  the  fallacy  of  human  notions  of 
security.  And  of  the  more  material  re- 
ward which  would  accompany  it,  well,  that 
was  secondary ;  but  after  all  it  would  be 
pleasant  to  rest,  and  in  what  way  more 
enjoyably  than  to  wander  leisurely  up  and 
down  the  length  and  breadth  of  his  native 
Alsace-Lorraine  and  visit  again  the  scenes 
of  his  student  days — when  the  means  were 
available  ? 
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ered my  hearing. 
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HE  .sion  in  which  there  are  great  opportunities  ior  both  men 

^K^V  and  women.  Send  at  once  for  free  book,  "How  to 
Become  a  Banker,"  by  Edgar  G.  Alcorn,  President. 

American  School  of  Banking.  \  14  McLene  Bldg. ,  Columbus.  O. 
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CHIROPRACTIC 

A  Dignified  Profession 
Thatis  Calling  forMoreMembers 


> 


'There  is  todaya  demand  for  one  hundred  thousand 

rDoctors  of  Chiropractic  in  thiscountry.according  to 
he  statement  of  a  man  who  is  himself  a  prominent 
''Chiropractor  and  has  intimate  knowledge  of  the  Cbiro- 
"practic  situation  throughout  the  United  States. 

Even  if  this  demand  remained  stationary,  it  would  require  many  years  to  fill 
it.  But  the  demand  is  constantly  increasing  because  more  and  more  intelligent 
people— those  who  do  their  own  thinking— are  becoming  convinced  that  Chiro- 
practic (the  advanced  Science  of  Spinal  adjustment)  is  the  common  sense  and 
really  scientific  way  to  relieve  pain  and  disease. 

A  Real  Opportunity  $3000to$5000aYear 


Do  you  realize  what  this  means  to  you  if  you 
are  really  ambitious?  It  means  that  never  has 
there  been  a  more  opportune  time  for  you  to 
align  yourself  with  the  members  of  a  great  pro- 
fession thatis  forging  rapidly  to  the  front.  Today 
Chiropractic  is  receiving  the  serious  considera- 
tion and  hearty  endorsement  of  even  many 
doctors  of  the  old  sehoole^of  medicine,  of  clergy- 
men and  of  large  numbers  of  scientific  thinkers 
and  investigators.  And  Chiropractic  ie  a  pro- 
fession of  ricb  financial  rewards, 


Many  Doctorsof  Chiropractic  earn  that  much 
and  more.  Some  upwards  of  $10,000.  Dr.  M.  D. 
Moore,  of  Kentucky,  reports  an  income  of  $9  000 
a  year.  Dr.  L.  H.  Roche,  New  Jersey,  $5,000.  Dr. 
Banna,  of  Florida,  over  $6,000  yearly. 

The  success  of  Chiropractors,  in  many  cases, 
has  come  so  quickly  as  to  be  almoBt  startling. 
And  yet.  it  is  not  to  be  wondered  at  when  you 
consider  the  scientific  accuracy  of  Chiropractic 
methods  and  the  comparatively  few  Chiroprac- 
tors that  are  now  in  the  field. 


Become  a  Doctor  of 
Chiropractic  atphome 

The  American  University  method  enables  you  to  study  by  mail  or  in  class  and  obtain  a  complete 
mastery  of  Chiropractic  in  the  shortest  time  consistent  with  thoroughness,  while  you  hold  your 
present  position.  Easy  terms.  A  splendid  faculty  will  personally  instruct  you  in  the  basic  princi- 
ples and  in  the  most  approved  methods  of  relieving  Headache,  Indigestion,  Lumbago,  Epilepsy. 
Pleurisy,  Constipation,  Rheumatism.  Asthma.  Neuralgia.  Neuritis,  Catarrh,  Fevers.  Jaundice,  Dys- 
pepsia. Paralysis,  etc.  No  special  preliminary  study  is  needed.  You  graduate  with  the  degree  of 
Doctor  of  Chiropractic  and  are  ready  at  once  to  open  your  office. 


Thus  it  was  that  the  days  went  by.  The 
first  day  of  November  had  arrived  and 
nearly  past.  Grieg,  who  had  just  eaten 
a  good  meal  at  a  nearby  restaurant,  was 
now  strolling  aimlessly  along  the  streets 
and  thinking  for  the  most  part  of  mere 
trivialities,  but  never  for  one  moment  los- 
ing sight  of  the  fact  that  to-night  he  was 
to  carry  out  an  experiment  more  wonderful 
than  any  dreamed  of  by  the  alchemists. 
To-night  should  witness  an  enterprise  that 
would  at  once  distance  all  other  human 
endeavors  and  baffle  the  keenest  of  sleuths. 

As  a  distant  clock  chimed  the  hour  of 
nine,  he  turned  back  to  his  room.  At  once 
his  step  took  on  the  alertness  of  one  who 
has  made  a  decision.  There  was  work  to 
be  done  and  done  now.  Once,  more  he 
was  the  keen  scientific  investigator.  Every 
sensibility  was  alert,  and  the  training  of  a 
lifetime  showed  itself  in  every  movement. 

On  entering  his  room  he  switched  on 
a  small,  blue  light,  glanced  around  and  at 
once  seated  himself .  before  the  apparatus 
on  the  huge  table  in  the  center.  The  pump 
had  been  running  uninterruptedly  for  days 
and  the  gage  showed  that  every  joint  was 
tight.  A  tiny  pilot  light  here  and  there 
told  that  all  wires  were  intact  and  ready 
for  their  task.  In  place  of  the  single  Ma- 
terializer  bulb  that  had  been  seen  previ- 
ously, there  was  now  a  row  of  such  bulbs, 
six  of  them,  each  larger  than  the  original 
one,  and  they  were  all  connected  to  the 
pump  and  so  arranged  that  each  could 
be  switched  into  circuit  instantaneously. 
Above  them  was  a  large  glass  funnel  or 
hopper  filled  with  a  bluish-gray  metallic 
appearing  powder.  From  this  ran  a  large 
tube  which  in  turn  branched  out  so  as  to 
enter  the  top  of  each  of  the  Materializer 
bulbs,  and  admit  the  powder  to  any  one  of 
them  on  opening  the  proper  stopcock.  Be- 
neath each  of  these  bulbs  was  the  usual 
large  beaker.  No  receiver  was  visible.  It 
had  ceased  to  be  necessary  soon  after 
Grieg  had  succeeded  in  using  the  secondary 
radiations  as  a  returning  agency.  Evi- 
dently the  experiment  was  to  take  some 
form  not  hitherto  seen. 

With  a  last  glance  over  the  apparatus, 
he  slowly  closed  the  master  switch  which 
made  the  whole  assembly  of  mechanism  be- 
come a  thing  of  potentialities.  Then  one 
by  one,  smaller  switches  were  also  closed, 
until  from  the  slight  hum  and  glow  of  the 
various  contrivances  one  would  judge  that 
all  was  in  working  order,  set  for  the  at- 
tack, whatever  it  might  be. 

Slowly  Grieg  turned  the  great  Medior 
bulb  first  one  way  and  then  another  and 
finally  he  clamped  it  pointing  directly 
downwards.  After  opening  one  of  the 
inlet  cocks  so  as  to  let  a  little  of  the  gray 
powder  filter  down  into  the  first  Material- 
izer,  he  watched  it  intently  for  a  long  time. 
The  focus  glowed  and  then  the  usual 
vapors  appeared,  velvety  and  blue  and  hov- 
ering quiescent  like  a  spirit  soon  to  vanish. 
Then  he  examined  the  luminous  region 
with  a  spectroscope,  but  soon  he  set  it 
aside,  shook  his  head  in  a  worried  man- 
ner, and  directed  his  attention  once  more 
to  the  powerful  Medior.  Apparently  some 
adjustment  was  incomplete.  Beginning  as 
before,  he  swung  the  great  globe  one  way 
and  another  as  one  might  guide  a  search- 
light in  exploring  a  distant  hillside.  Al- 
ways he  kept  it  pointing  in  a  general 
downward  direction,  while  the  Medior 
rays  played  upon  some  iron  bars,  and  al- 
ways he  watched  the  glowing  haze  in  the 
Materxalizer.  From  time  to  time  it  seemed 
to  show  slight  tremors,  but  nothing  of  the 
violent  nature  he  was  seeking.  Then  he 
swung  it  thru  a  wider  angle,  sweeping  out 
larger  and  larger  circles  with  its  axis,  and 
all  the  while  watching  intently  the  tell-tale 
glow  at  his  side. 

Suddenly  he  stopt.  For  a  moment  he 
seemed  as  one  stupefied.    The  iron  bars  on 


22  Charts  Free! 

Send  Coupon 

We  have  prepared  22  remarkable  Anatom- 
ical and  Pain  Area  and  other  Charts— a  total 
value  of  $31.50.  Our  special  offer  places  all  oi 
these  22  Charts  FREE  in  the  hands  of  ambi- 
tious men  and  women.  We  will  send  all  par- 
ticulars and  our  72-page  book  free  on  request. 

We  know  what  the  opportunities  are  and 
we  see  no  reason  why  you  should  not  "cash  in" 
on  these  opportunities  just  as  fully  as  others 
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will  bring  complete  information  about  course, 
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Manierre  Bldg.,  Dept.  683  Chicago 

I Gentlemen:— Without  cost  or  obligation,  send  me 
by  mail,  your  new  illustrated,  72-page  book  and  de- 
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"The  Eastern 99  fs  a  Large  Achromatic  Teiescope 


ON  SEA' 


>FARM 


OR  RANCd 


MADE   UPON  NEW 
SCIENTIFIC  PRINCIPLES. 

Positively  sucii  a  good  Telescope  was  nevei 
sold  for  this  price  before.  Eastern  Telescopes 

'■"made  by  one  of  ibe  largest  manufacturers 


of  teuscopes  in  America:  we  control  emire 
production;  measure  closed  9  Inchss  and  open  over  3  feet  In  4  sect  ions.  Tney  are  nicely  brass  bound  with 
scientifically  ground  lenses.  Guaranteed  by  the  maker.  >  Every  sojourner  in  tne  country  or  at  the  seaside 
resorts  should  certainly  secure  one  of  these  instruments,  and  no  farmer  should  be  n  iihom  one.  The  scenery 
just  now  is  beautiful,  a  Telescope  will  aid  you  in  taking  views.  Objects  are  brought  to  view  with  astoni«hine 
clearness.  Sent  by  mail  or  express,  safely  packed,  prepaid,  for  only  99  cents.  Our  new  Catalogue  of  Watches 
etc.,  sent  with  each  order.  This  Is  a  grand  offer  and  you  should  not  miss  it.  We  warrant  each  telescope  just 
as  represented  or  money  refunded.  Send  99  cents  by  Registered  Letter,  Post  Office  Money  Order,  Express  Money 
Order,  or  liank  Draft  payable  to  our  order,  or  your  newsdealer  or  storekeeper  will  order  one  for  you.  Whether 
Consumer  or  dialer,  send  cash  with  order.  To  dealers  6  for  Pour  Dollars. 

EASTERN  NOVELTY  CO.,     67:  172  E.  93d  STREET,  NEW  YORK. 

AGENTS-Make  $60  Every  Week 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.  S.  Army  Standard 

THE  Radio  Offi- 
cers of  the  NC 
Planes,  after  test- 
ing all  other 
buzzers,  de- 
cided to  use 
the  "Mesco" 
on  their  ra- 
dio equip- 
ment.  The 
R  -  3  4  was 
equipped  with  two  Mesco  Radio  Buzzers. 

Why  ?  Because  of  its  reliability  and  con- 
stancy in  operation ;  greater  output  efficiency ; 
ease  of  adjustment ;  unaffected  by  extreme  vari- 
ations in  weather  conditions ;  exposed  wires 
eliminated. 

Sparking  is  almost  entirely  eliminated,  so  that 
the  energy  lost  in  light  and  heat  in  the  operation 
of  other  buzzers  is  here  conserved  and  radiated 
in  the  form  of  oscillating  energy. 

This  buzzer  maintains  a  constant  note  and  is 
recommended  as  an  exciter  for  checking  wave- 
meters  where  pure  note  and  ample  energy  are 
required. 

List  No.  55,  Mesco  Radio  Buzzer 
Price  $2.05 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Red  Seal  Dry  Battery,  and  four 
feet  of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly 
finished  wood  base,  and  three  nickel  plated  bind- 
ing posts  are  so  connected  that  the  set  may  be 
used  for  five  different  purposes. 
List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery 

and  cord  $3.24 

Weighs  4  lbs.  packed. 

Price  does  not  include  postage. 
■  ■  r  r»  rt  f\   Combination  Practice  Set  for  Learning  the 
Mtol/U  Mo-  and  Continental  Visual  and  Audible 
Codes 


This  outfit  is  the  only  reliable  instrument  which  will 
enable  students  to  beuome  proficient  operators  in  the 
U.  S.  Naval  Service,  because  it  is  equipped  with  a 
buzzer  and  miniature  lamp  enabling  the  user  to  master 
both  the  visual  and  audible  signals  quickly. 

List  No.  52 — Practice  Set  with  Red  Seal 

Battery  and  Cord  $4.05 

Weighs  4  lbs.  packed.  Price  does  not  in- 
clude postage. 

We  carry  in  stock  a  Large  and  Complete 
Line  of  Standard  Wireless  Material.  Ex- 
perienced Wireless  Experts  in  Charge  to  ex- 
plain and  demonstrate  it. 


W-10Wireless 


Manual  W-10 


About  March  15th  we  will  have  ready  for  distribu- 
tion a  new  Manual  and  Catalog  of  standard  radio  ma- 
terial illustrating  and  describing  in  detail  the  various 
instruments  used  in  connection  with  the  transmission 
and  reception  of  wireless  messages.  No  expense  has 
been  spared  to  make  this  Wireless  Manual  complete 
and  up-to-date  in  every  way  so  as  to  be  of  assistance 
not  only  to  the  amateur,  but  also  to  the  professional 
user  and  experimenter  in  the  most  fascinating  of  all 
modern  arts. 

The  size  of  the  Manual  will  be  5%"  x  9"  and  will 
contain  approximately  180  pages. 

If  interested  send  in  your  name  and  address  and 
a  copy  will  be  sent  to  you  as  soon  as  issued. 

Manhattan  Electrical  Supply  Co.,  Inc. 

17  Park  Place,  New  York,  N.  Y. 

CHICAGO  ST.  LOUIS 

114  S.  Wells  St.  1106  Pine  St. 

SAN  FRANCISCO  OFFICE:  604  Mission  St. 


which  the  downward  rays  were  playing 
slowly  seemed  to  "dematerialize,"  nay,  van- 
ish into  the  thin  air !  Then  he  leaped  to 
the  spectroscope,  directed  it  toward  the 
boiling  vapors  in  the  globe  before  him,  and 
sat  for  a  time  as  if  hypnotized — held  by 
some  strange  sight. 

As  soon  as  he  moved  slightly,  it  was  ap- 
parent that  his  excitement  was  very  high. 
His  breathing  came  short  and  fast.  And 
then  with  what  seemed  almost  a  shudder, 
he  sank  back  in  his  chair,  buried  his  face 
in  his  hands,  and  remained  silent  for  a 
long  time.  When  again  he  looked  up,  his 
eyes  and  hands  were  wet.  New  lines  in 
his  face  told  how  great  had  been  his  re- 
cent emotion. 

Like  one  who  has  climbed  long  and 
laboriously  to  reach  some  far  height,  and 
who  sighs  almost  in  disappointment  when 
he  realizes  that  no  higher  levels  exist, 
Grieg  sat  and  gazed  blankly  before  him 
rapt  by  vistas  reaching  far  beyond  his 
laboratory  walls.  Pleasant  lauds  spread 
out  before  him,  thru  which  came  many 
roads  filled  with  all  manner  of  travelers. 
They  were  bringing  tribute  to  him.  It  was 
a  golden  view,  rich  in  the  warmth  of  a 
bluish  golden  light  that  filled  the  dome  of 
the  sky  above  and  seemed  to  hover  like  a 
gilded  cloud  about  his  fair  mountain.  And 
from  all  around  arose  the  hum  of  a  teem- 
ing civilization — the  droning  tone  of  a  busy 
world — the  monotone  of  existence  itself. 
But  no,  it  was  only  the  purr  of  his  faith- 
ful little  motor,  and  the  buzzing  and  hiss- 
ing of  a  myriad  tiny  sparks  that  had  shaped 
his  dream.  And  the  glow  was  still  con- 
fined to  the  fragile  bulbs  before  him. 

Shaking  off  his  stupor,  he  turned  once 
more  to  examine  them.  Slowly  their  vapors 
were  condensing  in  a  fine  powder  about 
the  sides  and  bottom  of  the  sphere.  He 
opened  the  bottom  stop-cock  and  caught 
a  little  of  it  on  a  watch  glass,  rubbed  a  bit 
of  it  between  his  fingers,  and  held  it  near 
a  light.  IT  WAS  DISTINCTLY  YEL- 
LOW !  And  the  clouds  within  his  bulbs 
were  still  seething  violently.   .    .  . 

It  was  on  the  fourth  of  December  when 
next  Grieg  was  seen — on  that  night  when 
the  crowds  had  been  hurrying  homeward 
and  when  the  newsboys  had  been  calling 
out  their  wares  with  such  uncommon  vigor. 
In  the  private  office  of  the  bank  occupying 
the  first  floor  of  the  building  in  which 
Grieg  had  worked  so  long,  the  directors 
and  officers  sat  solemnly  listening  to  a  dis- 
tinguished looking  man,  evidently  their 
president.  Excitement,  worry  and  suspicion 
were  written  on  the  face  of  every  one 
present,  and  it  was  all  on  account  of  a 
brief  telegram  that  had  been  received  that 
day  from  China.  Tho  it  concerned  a  loss 
that  would  be  considerable,  still  worse  was 
the  fact  that  its  information  had  leaked 
out  and  might  alarm  the  depositors.  On 
the  table  about  which  these  men  were  gath- 
ered lay  a  copy  of  the  evening  paper, 
scarcely  an  hour  from  the  press,  but  by 
now  widely  scattered  in  all  parts  of  the 
city.  Under  glaring  headlines  on  the  first 
page  was  the  following: 

GOLD  SENT,  IRON  ARRIVES 

Contents  of  $100,000  Box  Mysteriously 
Change  on  Way  to  China. 

SAN  FRANCISCO,  Dec.  4. — A  box  contain- 
ing $100,000  in  gold  coin  shipped  by  the 
Anglo  and  London-Paris  National  Bank  of 
San  Francisco  on  the  liner  Korea  Maru  was 
found  to  contain  only  iron  when  opened  by 
the  consignee  in  Hong  Kong,  according  to 
advices  received  by  the  bank  and  steamship 
company  today. 

The  box  had  been  strongly  guarded  since 
it  was  first  filled  in  the  vaults  of  the  San 
Francisco  bank  under  the  close  inspection 
of  several  of  the  bank  officials  themselves. 
As  the  seals  then  applied  were  unbroken 
when  it  reached  its  destination,  officials  are 
at  a  loss  to  imagine  how  or  where  the  ex- 
change took  place,  and  they  frankly  admit 
that  so  far  they  have  found  no  clue  that 
might  lead  to  a  solution  of  the  mystery. 


Says  the  Master  Mechanic.  The  Greb 
Automatic  Grip  Puller  Is  a  One-Man 
Puller — Quick-acting,  strong  and  sim- 
ple in  the  extreme.  May  be  locked  In 
any  desired  position.  A  combination 
of  two  or  three  arms.  Heavy  Duty 
Size  capacity  1"  to  18" — Junior  size 
capacity  1"  to  7".  Two  Bets  of  Jaws 
furnished  with  each  size. 

Ten  Days' Trial  defalr°«r 

jobber  does  not  have  them  we  will  send  70a 
one.  Try  ft  ten  days.  If  not  satisfactory, 
return  to  us  and  wewll  refund  your  money. 
We  also  make  the  GREB  RIM  TNOL. 

THE  GREB  CO.,  230  Slale  Slreet,  BOSTON 


BIG  MONEY  SAVINGS  FOR  YOU 

Used  and  rebuilt  motorcycles,  dingle  and  twins. 
126  to  $100.    Used  bicycles,  $5.00;  ten- 
ma,  $10.  AH  machines  guaranteed 
Id  good  working  order.   New  bi- 
cycles and  motorcycles  at  Fac- 
tory prices.   You  save  dealers' 
profits.     Motorcycle  and  auto- 
mobile tires  too,  $3.00.  Complete 
_      line  of  parts  and  supplies. 
Dcninger  Cycle  Co. .  Rochester. N.Y. 
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Built  for  the  Owner  ^.  $1085°° 


Simple, 

Sturdy  construction. 
Low  cost  of  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Z  riding 

Dealers  Wanted  fm 


nediate  deliveries.  Fifth  t 
year.    Increased  output.  Liberal 
territory.    Wonderful  opportunities. 


THE  SENECA  MOTORCAR  CO., 42  Seneca  Factory,  F0ST0RIA,  OHIO 

COPY  THIS  SKETCH 

And  let  me  see  what  you  can  do  with  it. 
Many  newspaper  artists  earning:  $30.00 
to  $125.00  or  more  per  week  were  trained 
by  my  course  of  personal  individual  les- 
sonshymail.  PICTURE  CHARTS  make 
original  drawing  easy  to  learn.  Send 
sketch  of  Unelv  Sam  with  6c  in  si  amps  for 
sample  Picture  (  hart,  list  of  successful 
students,  examples  of  their  work  and 
evidence  of  what  YOU  can  accomplish. 

Please  state  your  age  ^  J 

The  Landon  School  t^fZ^^Jt 

1510  Schofield  Bldg.,  Cleveland,  Ohio  'M/L 

^POPULARITY  FOLLOWS  THE? 

UKULELE  *  J 

If  you  play  quaint,  dreamy  Hawaiian  music  l 
or  latest  songs  on  the  Ukulele  you  will  be  * 
wanted  everywhere.   We  teach  by  mail  20 
simple  leaBons;  give  you  free  a  genuine 
Hawaiian  Ukulele,  music, everything- 
no  extras.    Ask  us  to  send  the  story 
of  Hawaiian  music.  You  will  love  it. 
No  obligation— absolutely  free. 

The  Hawaiian  Institute  of  Music 

1400  Broadway,  Dept.GB    New  York 


Big*  field—an-  _ 
limited  possibilities! 
"■increasing'  demand  for  V 
men  with  creative  ideas..  Our  1 
course  develops  ability  andoriginal*|| 
fty.   Work  Intensely  Interesting. 

Earn  2625.  to  £75.  WeeklyV 

rYon  can  do  it  if  ambitious.  Successful  graduatesg 
r  everywhere.   Our  course  covers  every  phase  off 
J  work  completely  and  thoroughly.    Our  graduates 

[command  big  salaries.    Write  for  catalog,  samples,  i   

[guarantee  and  Free  Outfit  Offer.    Q     ^  ,  »*•  .  3 

I  DETROIT  SCHOOL  OF  LETTERING,     682  *>■  S.  L.  Bldg.  Detroit,  MIch.,*| 


yfflLearnVaudevilleActin^ 


Stage  Work  and  Cabaret  Entertaining  successfully 
"v  taught  by  mail.   Your  opportunity  to  enter  faacina- 

\Jff\  ting,  money-making  profession  —  to  travel  —  see  the 
l^j^.  world— as  vaudeville  actor  or  actress.  My  simple, 
easy  complete.  Professional  Course  —only  one  of 
its  kind-COVERS  ALL  BRANCHES.  Develops 
Personality,  Confidence,  Skill  and  tells  you  just 
how  to  get  on  the  Stage.  Send  6c  postage  for  illus- 
trated booklet  "All  About  Vaudeville."  State  age  and  occupation. 

Frederic  LaDelle,  Sta.27l ,  Jackson, Mich. 


SPECIAL  KON-VFR-TER  SUDE  RULE 

The  Hamilton  KON  -  VER  -  TER 
elide  rule  has  over  8000  graduations 
and  over  1800  characters  on  it,  will 
handle  anything  in  Arithmetic,  Alge- 
bra, Geometry  or  Trig.  Thisslide  rule 
is  fn  use  in  all  parts  of  the  world  and  fa 
much  simpler  to  operate  than  others  of 
similar  lines.  Does  not  require  a  wlz* 
ard  to  use  It. 

Eventually  you  will  set  this  role, 
get  it  now  and  save  the  extra  bother 
and  expense.  Utility  rules  $1.00. 
Special  Do  Luxe,  white  Ivory  celluloid 
$2.50,  Instructions  free.  Leatherette 
case  60c  extra. 

J.  C.  HAMILTON  *  CO.. 
Dept.  B  7  Water  St.,  Boston,  U.8.#. 

Yea  can  be  quickly  cured,  if  you 

STAMMER 

Send  10  cents  coin  or  stamps  for  70-page  book  on  Stam- 
mering and  Stuttering,  "Its  Came  and  Cure."  It  tells  how  I 
eared  myself  after  stammering  for  20  years. 
Benjamin  N.  Booue     763  Bene  Buildhut.  IndianaDoli* 


f  m 

U  CI 

■J  B. 


Wrestling  Book  FREE 

Be  en  expert  wrestler.  Learn  at  home  by  mall. 
Wonderful  lessons  prepared  by  world's  champions 
Farmer  Burns  and  Frank  Gotch.  Free  book 
tells  you  how.  Secret  holds,  blocks  and  tricks  re- 
vealed. Don't  delay.  Be  strong,  healthy  Handle 
bis  men  with  ease,  write  for  free  book. State  age. 
Farmer  Burns.  1442  Ramge  Bldg. .  Omaha,  Neb. 
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A  WARNING 

to  Manufacturers 
Importers 
Dealers 
Jobbers 
Agents 
Amateurs 
Purchasers 
Users  of 

Vacuum  Tubes 
The  Marconi  V.  T.  Patent  is  Basic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 
November  7,  1905,  has  been  held  to  be  valid  by  Judge 
Mayer  of  the  United  States  District  Court  for  the 
Southern  District  of  New  York,  and  by  the  United 
States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 

It  is  a  basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  to  a  suit  for  injunction,  damages  and  profits.    And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 
NOT  LICENSED  UNDER  THE  FLEMING  PATENT 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879533 


The  price  of  the  genuine  Marconi  V.  T. 
delivered  is  $7.00  each.  The  standardized 
socket  is  $1.50  additional.  The  standard 
resistance,  complete,  costs  $1.00  and 


is 


made*  in  the  following  sizes:  1  2  megohm, 


Do  not  take  chances  by  making,  importing, 
selling,  purchasing  or  using  vacuum  tubes 
for  radio  purposes  not  licensed  under  the 
Fleming  patent.  By  selling,  purchasing  or 
using  licensed  tubes  for  radio  purposes  you 
secure  protection  under  the  Fleming  patent 
and  avoid  the  risk  of  litigation  for  infringe- 
ment thereof. 


1  megohm,  2  megohms,  4  megohms,  6 
megohms. 

This  warning  is  given  so  that  the  trade  and  public  may  know  the  facts  and  be  governed 
accordingly. 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 
RADIO   CORPORATION   OF  AMERICA 

235  Broadway  New  York 


Sole  Distributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 


Schofleld  Bldg..  Cleveland,  Ohio 
American  Bldg.,  Baltimore,  Md. 


Retail  Office  and  Exhibition  Rooms,  25  Elm  St.,  New  York 

Insurance  Exch.  Bldg.,  San  Francisco,  Cal.  301  Commercial  Bank  Annex,  New  Orleans,  La. 

136  Federal  St.,  Boston,  Mass.  109  South  2nd  St.,  Philadelphia,  Pa. 
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MURDOCK 
No.  55 


2000  OHM  SET  $4.50 

3000  OHM  SET   5.50 

That  these  Murdock  No.  55 
Sets  have  earned  a  nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recognized  fact  that  they 
closely  approximate  in  opera- 
tion the  sensitive  performance 
of  the  most  expensive  sets. 

The  customary  assurance  of 
"Satisfaction  or  Money  Back" 
affords  the  opportunity  of  prov- 
ing the  exceptional  value  of 
these  'phones  at  no  risk  to  you. 

Other  instruments  —  MUR- 
DOCK MADE — of  recognized 
merit  at  equally  reasonable 
prices  are  illustrated  in  Bulle- 
tin 1 9B,  a  copy  of  which  will 
be  mailed  on  request. 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 
CHELSEA  (boston  50)  MASS. 

509  Mission  St.  San  Francisco,  Calif. 


A  New 

VACUUM  RECTIFIER  TUBE 

for  Wireless  Telephone 

absolutely  the  newest  device  on  the  market. 
Does  away  with  motor  generator.    It  per- 
mits you  to  use  110  VOLTS   60  CYCLES 
alternating  current  and  rectifies  this  to  di- 
rect current  for  the  transmitting  tube. 
Get  our  free  descriptive  circular  12 A 
WIRELESS  EQUIPMENT  CO  ,  INC. 
19  Park  Place  New  York,  N.  Y. 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 
1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 


LIMITLESS  FORCE  IN  ATOMS. 

Some  remarkable  predictions  are  con- 
tained in  a  volume  recently  publisht  by 
Frederick  Soddy,  who  is  Lee  Professor 
of  Physical  Chemistry  at  Oxford,  and 
famous  for  his  research  into  the  nature  of 
elements  and  particularly  into  radium  and 
its  cognates,  says  the  New  York  Times.  He 
says : 

"Discoveries  in  radioactivity  have  shown 
that  in  the  smallest  atoms  of  matter  all 
around  us  there  exist  stores  of  energy  a 
million  times  greater  than  any  so  far  har- 
nessed. Limitless  physical  power  awaits 
humanity  as  soon  as  knowledge  that  shall 
lead  to  its  control  and  application  has  been 
obtained.  How  many  unrecorded  ages 
elapsed  before  the  energy  of  fuel  was  con- 
trolled, and  in  how  short  a  space  of  subse- 
quent time  has  it  altered  the  whole  mode 
of  life  of  the  world.  Given  a  clear  course, 
and  that  most  rare  of  national  qualities, 
common  sense,  physical  science  can  abolish 
the  struggle  for  existence  so  far  as  con- 
cerns food  and  fuel." 

He  holds,  too,  that  the  moon  "cannot  be 
really  dead.  It  is,  in  the  present  state  of 
physics,  impossible  to  conceive  of  a  physi- 
cally dead  world;  that  is  to  say,  a  world 
without  any  available  source  of  energy." 

Prof.  Soddy  has  much  to  say  of  queer 
elements  and  strange  atoms  of  alchemists' 
dreams  of  turning  base  metal  into  gold. 
There  was  nothing  extravagant  in  them, 
he  says.  The  elements  can  be  transmuted 
into  one  another,  or  could  be,  if  the  atoms 
in  them  could  be  varied  slightly.  "To  get 
gold  from  mercury,"  he  says,  "expel  from 
the  atom  of  mercury  one  betaparticle  which 
will  make  thallium,  then  one  alphaparticle 
which  will  turn  thallium  into  gold,  or  to 
get  gold  from  lead  expel  from  one  atom  of 
lead  one  alphaparticle,  which  will  turn  into 
mercury  and  proceed  as  before." 

AUTHORS,  ATTENTION!!! 
I  The  editors  wish  to  call  the  atten-  } 
I  tion  of  authors  of  electrical,  radio,  i 
1  and  scientific  articles,  stories,  descrip-  f 
I  tive  writeups,  et  cetera,  to  the  fact  1 
|  that  owing  to  the  increase  in  text  1 
I  space  now  available  in  the  ELEC-  1 
I  TRICAL  EXPERIMENTER,  more  1 
I  articles  can  be  used  than  ever  before,  I 
\  AND  AT  GOOD  RATES. 


ti<®m 

By  JOSEPH  H.  KRAUS. 

{Continued  from  page  984) 


cles ;  propellers  repaired ;  rudders  and  in- 
jection pipes  cleaned  and  repaired  without 
the  necessity  of  shifting  the  cargo  in  order 
to  tip  the  vessel  up  aft,  so  that  the  slight 
repair  on  the  propeller  or  rudder  could  be 
made.  Most  every  seaport  has  seen  at  some 
time  or  other  an  ocean  going  craft  com- 
pelled to  load  down  forward.  Now  at  all 
times  such  work  is  under  the  direct  super- 
vision of  the  ship's  officers  and  underwrit- 
ing officials  and  no  mistake  as  to  its  accu- 
racy and  the  extent  of  damage  or  repair  is 
possible.  Note  how  easy  it  is  to  manage 
tools  and  handle  them  with  practically  the 
same  ease  and  efficiency  as  they  are  han- 
dled anywhere  on  the  surface  or  land.  An 
air  space  is  provided  so  that  all  tools,  pneu- 
matic and  electrical,  will  function  properly. 

In  Fig.  3  we  see  a  method  of  reclaiming 
and  recovering  treasures  from  the  bottom 
of  the  ocean.  Vast  treasures  have  lain 
there  for  ages,  just  beyond  reach  of  all  ex- 
pert wrecking  and  diving  methods  hereto- 
fore used.  All  that  is  necessary  is  to  go 
down  there  and  reach  for  the  treasure  with 
hook  or  derrick.  The  operation  is  followed 
continuously  by  the  aid  of  windows  and  in 
solid  comfort.  Here  also,  is  a  wonderful 
{Continued  on  page  1076) 


Radio  Diagrams 

and  Formulae 
in  Loose  Leaf  Form 

The  publishers  of  the  CONSOLIDATED 
RADIO  CALL  BOOK  have  completed  the 
preparation  of  diagrams  and  instructions 
on:— 

Measurement  of  Capacity  of  a  Condenser. 
(Substitution  Method.)  Calibration  of  a 
Variable  Condenser.  Two  Diagrams  and 
Curve  No.  1 

Measurement  of  Inductance  of  a  Coil  or  Circuit. 
Two  Methods — Two  Diagrams  No.  2 

Measurement  of  Distributed  Capacity  of  an  In- 
ductance.   Diagram  and  Curve  No.  3 

Measurement  of  Fundamental  Wavelength  of 
an  Antenna.  Three  Methods.  Three  Dia- 
grams No.  4 

Measurement  of  Wavelength  of  Distant  Trans- 
mitting Station.  Two  Methods.  Calibration 
of  a  Receiving  Set.    Two  Diagrams. ..  .No.  5 

Measurement  of  Effective  Antenna  Capacity. 
Two  Methods.    Two  Diagrams  No.  6 

Measurement  of  Inductance  of  Antenna  and  a 
Third  Method  of  Measuring  Effective  Capac- 
ity of  Antenna.    One  Diagram  No.  7 

Measurement  of  Antenna  Resistance.  Substi- 
tution Method  No.  8 

Schematic  Wiring  Diagram  of  Regenerative  Au- 
dion  Receiving  Set  Suitable  for  Receiving 
High  Power  Undamped  Wave  Stations.  Con- 
nections shown  are  those  used  in  most  Navy 
and  Commercial  Receivers  ..No.  50 

Table  giving  the  value  of  LC  (Product  of  In- 
ductance and  Capacity)  for  wavelengths  from 
300  to  20,000  meters.  Inductance  in  Micro- 
henrys  No.  100 

Table  same  as  above  but  with  Inductance  in 
centimeters  No.  101 

Schematic  Wiring  Diagram  of  Signal  Corps 
Type  SCR-68  Radio  Telephone  Transmitting 
and  Receiving  Set  No.  51 

Schematic  Wiring  Diagram  of  Type  CW-936 
(Navy  Submarine  Chaser)  Radio  Telephone 
and   Telegraph   Transmitter  and  Receiver. 

No.  52 

Schematic  Diagram  of  Type  S.E.  1100  (Navy 
Flying  Boat)  Radio  Telephone  and  Tele- 
graph Transmitter  No.  53 

These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented.  They  are  printed 
on  pages  size  8V2  X  11. 

Complete  Set  of  14  Sheets  ^ 

as  described,  sent  postpaid  /  O  C 

CONSOLIDATED  RADIO  CALL 
BOOK  CO.,  Inc. 
41  Park  Row,  New  York,  N.  Y. 


Charge  Storage  Batteries 

For  Convenience  or  Profit 

From  any  alternating  current  lamp  socket  with 
the  Cambridge  Rectifier.  For  home  or  garage 
use.  As  simple  as  turning  on  a  lamp  and  fully 
guaranteed. 

Quickly  saves  its  cost  and  doubles 
the  life  of  your  battery.  Always 
ready  when  you  want  it.  Rec 
tifler   Bulletin   R   sent  on 
request. 

Bulletin  Y  of  Wire- 
less Telegraph  Appa- 
ratus sent  for  3  cent 
stamp. 

Clapp-Eastham  Co. 

131  Main  St.       The  ;ambntl9e   B;(1.  «e 
Cambridge,  Mass.    tery    Charger,    Price  <r*n» 


¥17  /  D  E*  /  17  C  C  Apparatus,  Raw  Mate- 
rCIA£,Li:jJ  rja]Sj  Magnet  wires, 
motors,  experimenters'  needs,  novelties  listed 
in  our  Catalogue  C-3.  Assure  yourself  of 
prompt  service  and  right  prices  by  buying  from 
this  world  famed,  reliable,  Experimenters'  Sup- 
ply House.  99  of  every  hundred  orders  re- 
ceived shipped  within  24  hours.  Catalogue  C-3 
FREE  on  request. 

THE  NEWMAN-STERN  CO.,       Cleveland,  O. 


Arnold 


J.  F.  ARNOLD 


Loose  Couplers 

Combination  Loose  Coup- 
ler Parts  and  accessories. 

Send  3c  stamp  for  lit, 
erature  which  is  sure 
to  interest  you. 


2082  Lexington  Av.  N.T. 
Established  1910 
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The  Easiest  Way  to  Get 
a  Radio  Receiving  Station 

FOR  the  Radio  beginner,  or  even  for  the  experienced  Amateur,  here 
is  the  simplest,  most  satisfactory  and  least  expensive  way  to  secure 
reliable,  efficient  and  scientific  Receiving  Apparatus.  We  have  just  com- 
pleted two  new  Unit-System  Receiving  Sets,  specially  designed  to  give  be- 
ginners and  others  complete  outfits  of  the  most  advanced  type,  designed  for  greatest 
efficiency  and  offered  as  complete  outfits  containing  everything  required  to  set  up  and 

aerate  a  Radio  Receiving  Station.    Both  Sets  are  part  of  the 
^eForest  Unit-System  and  more  advanced  apparatus  may  be 
added  at  any  time  without  discarding  previously  purchased 
rits. 


de  Forest  Audion-Unit 
Radio  Receiving  Station 

(6-panel  set  illustrated  above) 

A  larger  and  wider  range  Set  with  Audion 
Detector  and  large  assortment  of  "Honey- 
Comb"  Coils,  giving  wider  receptive  facilities. 
6-panels  in  all,  with  all  necessary  apparatus 
and  supplies,  including  "B"  Battery.  Ar- 
ranged for  expansion  when  the  owner  desires. 

Send  for  our  new  booklet,  "How  to  Set  Up  and 
Station,"  which  tells  all  about  these  new  Sets 


de  Forest  Simplified 
Radio  Receiving  Station 

(3-panel  set  illustrated  at  right) 

Also  complete  in  every  detail,  including 
short,  medium  and  long  wave-length  deForest 
"Honey-Comb"  Coils,  Detector,  Condenser, 
Head  Telephones,  Antennae  Wire — everything 
needed  to  set  up  and  operate  an  efficient  Re- 
ceiving Station.  Complete  instructions  for  as- 
sembling and  operating  included. 
Operate  an  Amateur  Radio  Receiving 
Sent  Postpaid,  for  10  cents  in  stamps. 


m 


DE  FOREST  RADIO  TELEPHONE  and  TELEGRAPH  CO. 

Inventors  and  Manufacturers  of  Amateur  and  Commercial  Radio  Apparatus 
1399  SEDGWICK  AVENUE  NEW  YORK  CITY 
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LEARN  WIRELESS  RIGHT 


3 
I 
I 


! 


Right  in  Your  Own  Home 

We  teach  you  Wireless  by  correspondence — a  simple,  practical  method  that  is  easy  to  master. 
Wireless  is  a  fascinating  and  well-paying  profession.  It  is  in  its  infancy  at  present.  Those 
who  take  this  course  NOW  will  have  all  the  advantages  for  promotion  and  a  wonderful 
future.    Start  to  study  noiv — there  is  a  great  demand  for  proficient  operators. 


Earn  $125.00  to  $250.00  Per  Month 

When  you  complete  our  course,  you  will  earn  a  salary  of  not  less 
than  $125.00  per  month,  and  as  much  as  $250.00.  Besides  the 
salary,  you  are  given  board  and  quarters.  Our  students  are 
thoroughly  expert  and  secure  the  BETTER  kind  of  positions. 

Our  Instruction  is  Complete 

Our  course  is  highly  approved  by  people  who  are  qualified  to 
speak  upon  the  subject.  It  is  thorough  in  every  respect,  yet 
very  easy  to  learn. 

You  Learn  in  a  Short  Time 

Our  course  is  extensive  and  complete  —  you  can  master  it  in  a 
short  time,  ranging  from  ten  weeks  to  four  months  —  depending 
upon  how  you  apply  yourself. 

Instruments  Given  Free 

With  the  Course  we  give  you  FREE  a  Teaming  Set  and  Com- 
plete Text  Books. 


Post  Graduate  Course 

Every  student  who  completes  the  course  is 
entitled  to  a  month's  tuition  FREE  at  the 
school  in  Baltimore. 

We  Get  You  a  Position 

Our  graduates  are  in  demand  by  The  Shipping 
Board,  The  Marconi  Co.,  The  Independent 

Wireless  Telegraph  Co.,  etc.  We  guarantee  to  secure  you 
a  position. 

i 

i 
i 
i 
i 
i 

i 
i 
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LITERATURE  FREE 

Southern  Wireless  Institute 

Dept.  R.,  423-425  Courtland  St., 
Baltimore.  Md. 

Please  send  me  your  literature  about  Wireless.  This 
does  not  place  me  under  any  obligation  whatever. 

Name   

Address   

City   State   
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'RW4,"  Size  12"  x  9"  x  6YZ 


MIGNON  "RW4" 
UNDAMPED  WAVE 
RECEPTORS 


Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 

Strongest,  Most  Distinct  Signals 


IMPORTANT— NOTICE 

Ernest  C.  Mignon,  inventor  of  the  famous  disc-core  undamped  wave 
receptor,  is  no  longer  connected  with  the  Mignon  Wireless  Corporation, 
of  Elmira,  N.  Y.,  or  their  successors — the  Universal  Radio  Mfg.  Corp. 
Address  all  communications  for  Mignon  apparatus  to 

MIGNON  MANUFACTURING  CORPORATION,  Newark,  N.  J. 


DAMPED  AND  UNDAMPED  WAVE 
APPARATUS  FOR  ALL  PURPOSES 

Endorsed  by  Radio   Department  of  D.,   L.   &  W. 
R.   R.  Co. 

Write  for  Literature. 

MIGNON  MFG.  CORP. 

NEWARK,  N.  J. 
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New  Big-264  Page  No.  13 
Wireless  and  Electrical 
Catalog 


Will  be  mailed  for  12c  in  stamps  or  coin  which  may  be  de- 
ducted on  first  order  of  $1.00.  Catalog  not  sent  otherwise. 
We  regard  this  catalog  as  our  greatest  effort.  It  embraces  every- 
thing in  wireless  worth  while.  172  pages  with  no  waste  space 
devoted  exclusively  to  wireless  instruments.  Your  amateur 
™  friend  will  tell  you  that  there  never  has  been  any  wireless  catalog 

to  take  the  place  of  catalog  of  this  company  and  above  all  that  you  can  absolutely 
depend  on  our  goods.  There  is  no  need  for  any  other  catalog  when  you  have 
this  big  catalog. 

A  big  improvement  over  our 
former  model.  Primary  divided 
into  four  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmon- 
ics. The  change  in  the  con- 
struction of  the  guide  rod  sup- 
port makes  it  possible  to  obtain 
a  looser  coupling.  It  is  a  won- 
derful improvement  over  our 
old  model  both  in  performance 
and  appearance.     Only  $23.50. 

NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


The  secondary  on  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity.  The 
end  support  is  similar  to  that 
on  our  Navy  type  permitting  a 
looser  coupling.  It  is  a  beau- 
tifully finished  instrument. 


Price  only  $10.50. 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


opportunity  for  the  biologist,  the  scientist, 
the  naturalist,  the  treasure  hunter  and  ex- 
plorer, and  all  others  who  wish  to  increase 
their  knowledge  of  the  vast  underseas,  a 
region  three  times  as  great  as  the  land. 

The  order  comes  down  from  a  high  of- 
ficial to  go  to  the  base  of  a  great  bridge  to 
make  some  repairs.  Do  we  send  for  a 
diver?  Indeed  not.  We  take  a  little  trip, 
not  in  a  diving  suit,  but  under  ordinary  at- 
mospheric pressure,  and  when  we  come  up, 
we  are  satisfied  that  we  have  seen  and 
know  exactly  what  the  trouble  is,  know 
what  to  order,  and — we  can  superintend 
any  construction  work  right  on  the  spot, 
(Fig.  4). 

Scene  5,  depicts  the  application  of  the  ap- 
paratus for  drilling  and  blasting  rock  un- 
der water.  Why  should  we  spend  hundreds 
of  thousands  of  dollars  for  blasting  rocks 
and  holders  and  send  divers  down  with,  ex- 
pensive drilling  instruments,  when  we  can 
place  any  man  experienced  with  the  tools 
down  the  tube  and  let  him  work  under  at- 
mospheric pressure.  We  can  personally 
superintend  the  work  and  experts  as  well 
as  other  hardy  workers  can  operate  a  tool 
or  wield  a  hammer  regardless  of  whether 
they  are  accustomed  to  heavy  air  pressure, 
or  not.  The  flexibility  of  the  entire  tube 
construction  prevents  the  operating  cham- 
ber at  the  bottom  from  rocking  even  tho 
the  surface  waters  are  agitated  by  wave 
motion  or  passing  vessels. 

All  cable  repairs  can  be  done  without  the 
necessity  of  grappling  for  the  cable,  pulling 
it  up  and  attempting  to  repair  it,  even,  tho 
gales,  thunder  storms,  and  cold  spells  are 
holding  sway ;  by  simply  underrunning 
them  and  repairing  them  right  on  the  bot- 
tom. In  fact,  telephone  and  telegraph  ca- 
bles lying  under  water,  can  be  inspected 
as  frequently  as  found  necessary.  This 
method  is  clearly  illustrated  and  the  ease 
of  operation  demonstrated  in  Fig.  6. 

Taking  of  under-sea  photographs  and 
motion  pictures  and  its  practical  results 
shown  in  Fig.  7  has  already  been  described 
and  needs  no  further  mention. 

In  Fig.  8,  we  see,  sponge  fishing  and  oys- 
ter fishing  via  the  new  method.  Formerly, 
grappling  irons  were  used  to  tear  these 
sponges  from  their  bases.  These  realms 
are  now  open  to  the  practical  man,  taking 
him  down  to  the  hitherto  unexplored  areas 
and  enabling  him  to  obtain  the  more  per- 
fect, and  valuable  specimens,  larger  than 
can  be  obtained  otherwise.  Pearls,  amber, 
corals,  sea  fish,  and  in  fact  all  commodities 
upon  which  extreme  prices  are  being  laid, 
will  offer  their  vast  fields  to  the  practical 
individual. 

Gold  mining,  Fig.  9,  is  one  of  the  indus- 
tries over  which  men  have  fought  and  even 
killed  each  other  in  an  attempt  to  procure 
the  precious  metal.  Mountain  streams  car- 
ry down  large  quantities  of  the  already 
washed  material — why  not  get  the  gold 
there?  The  method  here  depicted  enables 
the  operator  to  sit  on  the  bottom  of  a  nice 
warm  chamber,  and  proceed  to  wash  some 
of  the  nuggets  out  of  the  gravel  and  sand. 
He  works  in  practical  comfort,  and  when 
he  gets  tired,  can  be  replaced  by  his  part- 
ner. 

Captain  Williamson's  device  promises 
many  radical  departures  and  attainments 
in  all  kinds  of  under-sea  work.  There  is 
a  dual  project  being  proposed,  under  direct 
supervision  of  Captain  Williamson,  and  it 
will  be  well  for  those  whose  interest  lies 
in  this  particular  kind  of  work,  to  keep 
their  eyes  on  the  columns  of  this  maga- 
zine for  an  event  which  will  undoubtedly 
startle  those  interested  in  subaqueous  ex- 
i  ploration,  construction  and  salvage  work. 
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microscopic  examinations  of  meteorites 
have  yielded  any  results  that  could  be  in- 
terpreted in  favor  of  such  a  view. 

Falls  of  meteorites  are  accompanied  in 
nearly  every  instance  by  terrific  explosions 
and  sharp  reports  that  can  be  heard  for 
many  miles  around  often  causing  the  ground 
to  shake  as  in  an  earthquake.  The  meteorite 
itself  has  been  described  as  resembling  a 
ball  of  fire  or  the  headlight  of  a  locomo- 
tive and  is  followed  frequently  by  a  trail 
of  light  or  a  cloud  of  smoke.  At  the  time 
it  enters  our  atmosphere  a  meteorite  is 
moving  with  planetary  velocity  ranging 
from  two  to  forty-five  miles  per  second. 
Its  interior  is  intensely  cold,  approaching 
in  temperature  the  absolute  zero  of  inter- 
planetary space,  and  it  is,  therefore,  far 
more  brittle  than  it  would  be  at  ordinary 
temperatures.  As  it  ploughs  its  way  into 
the  earth's  atmosphere  its  surface  tempera- 
ture is  soon  raised  by  friction  to  at  least 
3000°  or  4000°  C.  which  is  sufficient  to  fuse 
all  surface  materials  into  the  characteristic 
black  crust  with  which  stony  meteorites  are 
coated. 


"The  Woman"   Meteorite — in  the  American 
Museum   of  Natural   History  Collection,  at 
New  York  City.    Found  at  Cape  York,  Green- 
land. 


Meteorites  are  usually  first  seen  at  an 
altitude  of  fifty  or  sixty  miles.  Altho  they 
are  moving  with  a  velocity  comparable  to 
that  of  the  planets,  when  they  enter  the 
earth's  atmosphere,  this  velocity  is  so 
rapidly  reduced  by  friction  with  the  at- 
mosphere that  they  usually  drop  to  the  sur- 
face of  the  earth  with  a  velocity  about  equal 
to  that  of  ordinary  falling  objects.  - 

The  flight  of  a  meteorite  often  extends 
over  a  path  several  hundred  miles  in  length 
and  the  meteorite  may  be  seen  by  many 
observers  in  several  different  states  and  yet 
finally  fall  in  some  unknown  spot  and  never 
be  found. 

The  evidence  gathered  regarding  the 
actual  fall  of  meteorites  is  often  contra- 
dictory. Some  stones  are  too  hot  to  handle 
for  hours  after  they  fall,  others  are  merely 
warm,  while  still  others  have  been  picked 
up  cool  or  even  intensely  cold.  Meteorites 
have  been  seen  to  fall  upon  dried  grass  and 
upon  straw  without  producing  even  charring 
effects.   The  evidence  regarding  the  depths 


"ASK  ANYONE  WHO  HAS  USED  IT" 

"Light  and  Sensitive.  The  Mechanical  Construc- 
tion Is  Good  and  They  Look  Very  Neat."  (Effi?) 

This  extract  from  the  letter  of  a  satisfied  patron  is  in  line  with  what  they 
all  say. 

BRANDES 
WIRELESS 
HEADSETS 

CLEAR  TONE         LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 
Sharp,  Unblurred,  Readable  Signals 
assured  by 

"BRANDES  MATCHED  TONE" 


"Superior" 
Set,  2000  ohms,  $7 


Exactly  matching  the  tone  of  both  receivers  in  each  set  and  thus  eliminat- 
ing all  confusion  due  to  unmatched  harmonics. 


TRIAL 
OFFER 


Buy  a  Brandes  Superior  Headset  and  use  it  critically  for  ten  days. 
Then,  if  it  doesn't  come  up  to  our  claims  or  your  expectations,  return 
it  and  your  money  will  be  cheerfully  refunded.  Test  it — compare  with 
others — for  sensitiveness,  clearness,  distance.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The  two  diaphragms  toned  exactly 
alike,  strengthen  the  signals  and  prevent  blurring.  Used  by  many  U.  S. 
Government  experts,  and  experts  abroad;  by  colleges  and  technical 
schools;  and  by  professionals  and  amateurs  everywhere. 

SEND  4c  FOR  CATALOGUE  E 


C.  BRANDES,  Inc. 

Room  814 


32  Union  Square 
New  York  City,  U.  S.A. 

WIRELESS  RECEIVER  SPECIALISTS 


Complete  Line  of  Brandes  Receivers  for  those  in  Canada.  Send  stamp  for  Pamphlet  "E" 
Radio  Electrical  Supply  Co.,      43  McGill  College  Avenue,  Montreal,  P.  Q.,  Can. 


The  Latest  Audion  Control  Cabinet 

Here  is  a  compact  and  highly  efficient  unit  that  may  be  used  with 
any  and  all  receiving  circuits. 


The 


Price, 
$17.00 


Without  Tube 


Audion  Control  Cabinet 
Type  RORH 


contains  the  grid  condenser,  grid  leak,  filament  rheostat  and  two  20-volt  dry 
batteries.    Socket  accommodates  the  standard  4-prong  tube. 

There  are  binding  posts  for  secondary,  tickler,  phones  and  filament  battery. 

Direct  and  simple  connections  may  be  made  to  all  types  of  receivers. 

Free  bulletin  R-117  describes  this  unit.    Complete  catalogue,  10  cents. 

A.  H.  GREBE  &  CO.,  Inc.,  70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


AMAZING  OPPORTUNITIES 

,nthc  Airplane  Industry 


Right  now  is  your  opportunity  to  get  jnto  the  greatest  industry  the  World  has  ever  known.  Thousands  of  new 


positions  opening  up  everywhere  in  this  attractive  new  field."  Never  before  have  ambitious  men  had  such  a  ^ 
glorious  chance.  Sena  Coupon  at  once— find  out  how  our  wonderful  Course  in  Practical  Aeronautics  will  give  you  the 
knowledge  to  enter  this  new  field.   Learn  at  home  by  mail  during  your  spare  time.   ....  BAA  IT  t*t\  IT  DAM 
EnormoosDcmandforMen-BlgPay^rKbb  BOOK  COUPON 

If  you  know  Practical  Aeronautics,  some  big  Airplane  Cor-  V 

poration  will  want  you.    Unheard  of  Salaries  are  being  paid  X    American  School  of  Aviation 
trained  men.  Act  at  once  The  pioneers  are  going  to  reap  X    431  S.  Dearborn  St.,  Chicago 
the  big  rewards.    Automobile  history,  railroad  history.  J    Dept.  7992 

movie  history  will  repeat  itself  in  Aviation  /    Gentlemen:    Please  Bend  me  full  particulars 

Special  Offer  NOW— Send  Coupon  /  .of,  your  remarkable  offer,  also  your  new  big 
Send  the  Coupon  at  once  for  full  particular*  of  our  remark- /  bo°«  Opportunities  in  the  Airplane  Industry.  I 
able  offer  open  to  you  now  Wo  will  aleoeeod  you  our  biff  /  assume  no  obligati 
new  book'  Opportunities  In  the  Airplane  Industry. "  No  / 
obligation.  Be  sure  to  tear  off  and  mail  eoapon  today.  /  Name 

AMERICAN  SCHOOL  OP  AVIATION 

431  S.  Dearborn  St.  Dept.  7992     Chicago  /  Address 


Prepare  NOW 

for  these  positions  ^ 

Aeronautical  Engineer 
Aeronautical  Instructor 
Aeronautical  Contractor 
Aeroplane  Repairman 
Aeroplane  Mechanic 
Aeroplane  Inspector 
Aeroplane  Salesman 
Aeroplane  Assembler 
Aeroplane  Builder 
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TRIODE 

(TRADE  MARK) 

Audio  Transformer  Type  P 

This  transformer  provides  a  maximum  of  low 
frequency  amplification  and  is  superior  to  all 
others.  It  may  be  used  with  the  Marconi  and  all 
standard  vacuum  tubes. 

Permits  reliable  daylight  reception  from  Euro- 
pean stations. 

Establishes  new  amateur  long  distance  records. 

Renders  remarkable  amplification  of  all  signals. 

Price  $7.00  postpaid 


TRIODE 

(Trade  Mark) 
Vacuum  Tube  Socket  Type  F 

The  base  of  this  socket  is  bake- 
Iite  dilecto  and  will  not  crack  and 
break  like  the  moulded  material  of 
the  usual  socket. 

Contact  springs  are  stamped  with 
identifying  letters.  Base  is  pro- 
vided with  three  rubber  feet  and 
four  countersunk  holes  for  panel 
mounting. 

Price  $1.25  postpaid 


EATON  OSCILLATORS  TWO  STEP  AMPLIFIERS 

DAMPED  AND  UNDAMPED  RECEIVERS 
FARADON  MICA  TRANSMITTING  CONDENSERS 

WIRELESS  SPECIALTY  APPARATUS  CO. 

ENGINEERS,  DESIGNERS,  MANUFACTURERS 
Boston,  Mass.,  U.  S.  A. 


Is  Your  Transmitter 
Really  Tuned? 

You  may  think  it  is,  but  you  don't  know  unless  your  station 
is  equipped  with  a  reliable  Antenna  Ammeter. 

These  Roller-Smith  Hot-Wire  Ammeters  were  made  for  the 
U.  S.  Army  Air  Service  for  use  on  fighting  planes. 

Regularly  $13  — Our  Special  Price  $7 

With  the  Armistice  came  a  cancellation  of  contracts  and  these  Ammeters,  which 
had  successfully  passed  the  exacting  Government  tests,  were  returned  to  the  manu- 
facturers. Each  is  in  perfect  condition,  packed  in  its  original  carton  and  ready  for 
immediate  shipment. 

The  scale  reading  is:  0-2.5  Amperes.  Shunt  giving  double  or  triple  this  range, 
75c  extra. 

By  buying  the  entire  surplus  we  are  able  to  sell  these  Ammeters  at  less  than  the 
Government  paid  for  them  in  lots  of  one  thousand.  Better  order  yours  today  as  this 
may  be  your  last  chance.    Remit  by  check  or  money  order. 

A.  H.  GREBE  &  CO.,  Inc.  70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


Bunnell  Instruments 
Always  Satisfy—- 

Our  Jove  Detectors 
Simplest  and  Best- 
Sample  by  Mail,  $1.80 
Tested  -Galena  Crystals,  25c  per  box. 
Our  Keys,  Spark-Gaps,  Condensers, 
Transformers,  etc.,  are  High  Grade, 
but  inexpensive. 
Send  Stamp  for  our  New  Catalog  42  E. 

J.  H.  BUNNELL  &  CO.  32  Park  Place,  New  York 

(Marconi  Licensee) 


Jove  Detector  (Patented) 


to  which  meteorites  penetrate  the  ground  is 
quite  as  conflicting.  The  largest  of  all  the 
stony  meteorites  which  fell  at  Krnyahinya, 
Hungary,  weighed  647  pounds  and  buried 
itself  to  a  depth  of  eleven  feet.  Yet  Peary's 
Cape  York  iron  weighing  37^  tons  was 
only  partially  covered  and  showed  no  signs 
of  abrasions  of  surface  resulting  from  the 
fall. 

The  Willamette  iron  meteorite  weighing 
16^4  tons  lay  in  a  forest  when  found  and 
was  not  deeply  buried.  The  Bacubirito  iron 
weighing  20  tons  lay  in  soft  soil  barely  be- 
neath the  level  of  the  surface.  On  the 
other  hand  a  fragment  of  a  stony-iron 
metorite,  weighing  437  pounds,  that  fell  at 
Estherville,  Iowa,  buried  itself  eight  feet  in 
stiff  clay. 

There  are  no  well-authenticated  instances 
of  any  persons  or  animals  being  killed  by 
falls  of  meteorites  or  of  conflagrations 
being  started  by  such  means. 


Tib©  JOects'icgJ 
MmcIhilEMist 

By  H.  WINFIELD  SECOR. 
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size  is  drilled  thru  the  bar.  This  is  then 
filed  out  with  a  small  square  file,  until  it 
just  accommodates  a  piece  of  about 
inch  self-hardening  steel.  This  tool  point 
is  held  rigidly  in  position  by  means  of  a 
steel  set  screw.  This  is  usually  a  tempered 
steel  or  case-hardened  screw.  The  cutting 
edge  should  be  ground  to  a  diamond  point 
with  plenty  of  clearance,  as  shown  in  Figs. 
2-B  and  2-C. 

If  the  field  casting  is  completed  and  does 
not  have  separate  pole-pieces  bolted  into 
place  within  the  polar  ring,  then  this"  cast- 
ing can  be  bolted  or  clamped  on  to  the 
lathe  carriage  or  else  to  the  lathe  bed  it- 
self in  any  suitable  manner.  The  casting 
does  not  move  cross-wise,  but  successive 
increase  of  "cut"  of  the  boring  tool  are 
made  by  loosening  the  set  screw  and  ad- 
vancing the  tool  point  slightly.  The  car- 
riage cafi  then  be  traversed  while  the  tool 
is  cutting  and  a  cut  first  taken  across  and 
then  back  on  the  pole-faces.  Don't  forget 
to  use  plenty  of  oil  on  the  tail-stock  center 
and  see  that  the  dog  used  to  drive  the  shaft 
firmly  is  properly  tightened. 

Where  a  casting  of  any  appreciable  size 
is  to  be  machined  in  this  fashion,  a  double 
tool  boring  bar  shown  at  Fig.  2-C  is  pre- 
ferred. This  causes  a  balanced  pressure 
in  cutting  and  not  only  lowers  the  strain 
on  the  cutting  tools  and  bar,  but  gives  a 
much  more  even  cut  and  finish  to  the  work. 

REVOLVING  THE  CASTINGS  WHILE 
MACHINING. 

In  many  cases,  even  with  fairly  large 
castings,  the  polar  boring  as  well  as  the 
machining  of  the  front  and  rear  faces  of 
the  yoke  and  complete  casting  are  accom- 
plisht  by  clamping  or  bolting  the  casting 
to  the  face  plate  of  the  lathe.  This  is  a 
very  good  method,  indeed,  and  is  practised 
in  a  great  many  electrical  manufacturing 
and  machine  shops. 

In  this  case  the  machining  operations  are 
all  carried  out  by  means  of  boring-out 
tools  supported  in  the  usual  tool  post  on 
the  lathe  carriage.  At  Fig.  3  the  opera- 
tion of  boring  out  the  pole-faces  of  a  two- 
pole  motor  casting  is  shown.  As  will  be 
evident,  the  desired  diameter  of  the  polar 
bore  is  obtained  by  gradually  increasing 
the  cut  with  the  boring-out,  tool,  until  a 
sufficient  amount  of  iron  shall  have  been 
removed.  Before  removing  the  casting, 
and  while  it  is  in  this  position  on  the  face 
plate,  it  is  the  best  practise  to  then  ma- 
chine off  the  yoke  ring  against  which  the 
bearing  housings  are  to  abutt.  When  this 
has  been  done  you  have  a  true  face  as  a 
guide,  and  which  is  parallel  with  '  the 
finished  polar  bore  axis,  so  that  when  you 
loosen  the  casting  and  reverse  it  on  the 
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face  plate,  it  will  then  be  in  an  exactly 
parallel  position  for  tooling  off  the  second 
yoke  face.  When  this  has  been  done,  you 
will  have  the  back  and  front  yoke  rings 
as  well  as  the  polar  bore  finished,  and  all 
of  them  parallel  to  one  another. 

MACHINING    SEPARATE    POLE-PIECES  ON 
THE   FACE  PLATE. 

Many  dynamos  and  motors  today  are 
built  with  unit  or  independent  pole-shoes 
and  magnet  cores,  as  shown  at  Fig.  4,  and 
unless  this  has  been  accurately  built  up 
from  steel  punchings,  as  they  are  in  some 
electrical  machines,  they  will  have  to  be 
accurately  machined  or  turned  on  both 
front  and  rear  to  the  proper  diameter.  It 
is  usual  to  machine  either  a  two,  four  or 
six  pole  magnet  layout  at  the  same  time. 
They  should  be  thoroly  clampt  to  the 
face-plate  by  means  of  clamping  bars 
placed  over  the  pole-shoes  and  bolts  are 
then  past  thru  these  to  the  back  of  the 
face  plate,  where  they  are  held  firmly  in 
place  by  nuts  and  washers.  When  setting 
the  several  pole-pieces  into  position  they 
should  be  accurately  lined  up  first  for  their 
position  on  the  angular  displacement  of  the 
poles,  i.  e.,  90°  apart  for  a  four  pole  field, 
60°  apart  for  a  six  pole  field,  etc. 
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passed.  For  convenience  the  simple  field 
only  has  been  indicated  and  not  the  com- 
plete electric  and  magnetic  field. 

This  deduction  that  energy  itself  in  the 
form  of  electricity  may  have  mass  is  quite 
in  agreement  with  still  other  experiments 
in  which  it  has  been  proved  that  energy 
in  still  other  forms  may  exert  a  pressure 
and  exhibit  the  property  of  mass.  For  in- 
stance, it  has  been  proved  that  light  waves 
can  exert  a  pressure,  and  it  has  been  shown 
that  other  forms  of  radiation  possess  in- 
ertia which  is  the  distinctive  property  of 
mass.  Perhaps  we  shall  some  time  have 
to  change  the  old  definition  we  used  to  use 
that  matter  is  anything  that  possesses  in- 
ertia. Perhaps,  after  all,  mass  is  a  property 
of  energy  and  matter  itself  is  only  an  ex- 
pression of  energy.  The  question  has  not 
been  finally  settled,  but  we  can  speak  with 
some  assurance  about  the  negative  elec- 
tron. Concerning  the  positive  particle  we 
have  yet  to  hear.  One  thing  more,  how- 
ever, is  in  favor  of  the  electrical  theory 
of  mass,  and  that  is  that  the  positive 
nucleus  of  the  atom,  in  which  the  most  of 
the  weight  is  concentrated,  appears  from 
mathematical  considerations  to  be  much 
smaller  even  than  the  electron.  If  this  is 
true  it  could  hardly  consist  of  anything 
very  material. 
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as  to  correspond  to  the  natural  frequency 
of  vibration  of  the  bell.  Shortly  the  heavy 
bell  is  set  ringing.  Mere  random  pulls 
would  practically  not  disturb  the  bell  at  all. 
When  an  army  crosses  a  bridge,  the  com- 
manding officer  gives  the  order  to  break 
step.  The  army  in  step  would  give  to  the 
bridge  a  series  of  impulses  of  definite 
timed  frequency  and  the  bridge  would 
slowly  be  set  in  vibration.  The  vibration 
might  very  easily  cause  the  bridge  to  col- 
lapse. When  the  wireless  amateur  wishes 
to  hear  his  friend,  he  tunes  his  set,  i.  c., 
varies  his  inductances  and  capacities  so  as 
to  make  his  outfit  have  a  natural  frequency 
equal  to  that  of  the  incoming  signal. 
{Next  installment  will  appear  in  an  early 
issue. ) 
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AMPLIFY  tour  RADIO  SIGNALS 


With  the  new  DETECTAGRAPH-TRANS- 
MITTER,  the  amateur  can  amplify  radio  sig- 
nals to  such  an  intensity  that  he  can  hear  the 
signals  about  his  station  without  the  need  of 
the  telephone  head  set. 

By  the  addition  of  a  loud  talking  telephone 
he  is  able  to  hear  the  messages  many  feet 
away  from  the  instrument. 

The  super  -  sensitive  DETECT AGRAPH- 
TRANSMITTER  herewith  shown  is  two  and 
three-eighths  inches  in  diameter,  five-eighths  of 
an  inch  thick  and  weighs 
less  than  three  ounces.  It 
is  the  most  sensitive 
sound  detecting  device 
ever  brought  before  the 
public. 

The  manner  in  which 


the  amplifying  process  is  attained  is  by  attach- 
ing with  tape  the  DETECTAGRAPH-TRANS- 
MITTER  to  the  regular  wireless  receiver. 

Not  only  is  this  instrument  applicable  for 
amplifying  radio  signals,  but  it  can  be  used 
with  equal  satisfaction  for  magnifying  other 
sounds.  Phonograph  music  can  be  transmitted 
from  one  place  to  another  by  means  of  this  in- 
strument, and  those  who  are  afflicted  with  deaf- 
ness will  find  enormous  benefit  by  using  this 
transmitter.  It  is  the  greatest  device  for  build- 
ing your  own  loud  talking 
telephone,  detectagraph 
and  other  devices.  Can 
be  used  for  any  purpose 
where  a  sensitive  detect- 
ing instrument  is  re- 
quired. 


Our  Super-Sensitive  De- 
tectagraph  Transmitter. 
Price,  $8.00  Complete 


Our  Special  No.  25  Loud 
Talking  Receiver.  Price, 
,  $4.50  Complete 


Detectagraph  Rheostat, 
especially  made  tor  am- 
plifying  circuits.  Price, 
$2.00  Complete 


The  Detectagraph 
Junior  Deaf-Phona 
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Equal  to  any  $35  In- 
strument made.  Out- 
fit consists  of  Super- 
Sensitive  Transmitter 
with  cord  connector ; 
Super-Sensitive  Ear 
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black  cord ;  Black 
Single  Headband; 
Black  Case  and  Two 
Batteries. 
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Horn,  with 
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Talking  Re- 
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Plugs  and 
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Base.  Price. 
$12.00  Com. 
plete 


Adjusted  Model 
"C"  Horn,  with 
No.  20  High  Grade 
Loud  Talking  Wall 
Receiver.  Cord 
Plugs  and  Wall 
Base.  Price.  $12.00 
Complete 


Super-Sensitive  No. 
40  Receivers  to  be 
used  In  connection 
with  Detectagraph  - 
Transmitters.  $10.50 


Order  direct  from  ad. 
Or  write  for  free  descriptive  circular. 
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audion  amplifier  and  signals  from  far  dis- 
tant ship  and  shore  radio  stations  which 
cannot  even  be  heard  with  a  crystal  detec- 
tor and  telephones,  become  clearly  audible 
and  readable  with  the  audion  amplifier, 
when  it  is  connected  up  to  the  receiving  set. 

It  is  interesting  to  recall  that  several 
years  ago,  when  the  first  radio  transmission 
was  attempted  between  San  Francisco  and 
Honolulu,  that  the  signals  from  Honolulu 
would  die  out  as  sunrise  approached,  and 
the  dots  and  dashes  which  had  been  coming 
in  very  faint  during  the  night,  would  fade 
away  to  zero  and  become  absolutely  inau- 
dible even  with  the  most  sensitive  detec- 
tors and  high  resistance  telephones.  Audion 
amplifiers  were  then  tried  in  the  receiving 
stations  in  San  Francisco,  and  reception 
was  maintained  and  kept  up  for  several 
hours  after  sunrise,  due  to  their  marvelous 
detecting  and  amplifying  properties.  In 
other  words,  they  actually  "made  some- 
thing out  of  nothing,"  as  the  radio  opera- 
tors said.    See  Fig.  3. 

AUDION  ORGAN  GIVES  PUREST  MUSIC. 

Fig.  4  shows  what  we  may  call  the  "au- 
dion organ,"  and  this  was  described  in  the 
December,  1915,  Electrical  Experimenter, 
together  with  a  large  illustration  of  the 
device  as  well  as  a  diagram  of  the  connec- 
tions for  producing  pure  musical  nptes  or 
any  number  of  notes  with  one  or  more 
bulbs.  This  device  brings  out  one  of  the 
prominent  characteristics  of  the  audion, 
i.  e.,  that  once  it  has  been  set  to  oscillating 
under  certain  capacity  and  inductance  cir- 
cuit conditions,  it  will  invariably  maintain 
this  condition  for  an  indefinite  period  and, 
furthermore,  the  frequency  of  the  oscilla- 
tion or  the  rate  at  which  the  circuit  vi- 
brates will  depend  upon  the  capacity  and 
inductance  in  the  circuit  connected  to  the 
audion. 

Thus,  by  having  a  set  of  keys  connected 
to  various  taps  on  the  inductance  coil,  so 
that  differing  amounts  of  inductance  can 
be  interposed  in  the  circuits,  various  tunes 
can  be  played  even  with  a  single  bulb,  and 
when  more  than  one  tune  is  to  be  played, 
or  chords,  a  number  of  bulbs  will  have  to 
be  used  as  shown  in  the  illustration.  A 
very  pure  sweet  note  is  produced  by  the 
audion  in  this  fashion,  a  revelation  even 
to  the  ear  of  the  trained  musician. 

AUDION  TELEPHONE  AMPLIFIERS  AND 
REPEATERS. 

It  is  well  known  today  that  Transcon- 
tinental Telephony  was  made  possible  by 
the  audion  repeater  and  amplifier.  It  is 
conceivable  that,  had  not  the  audion  been 
invented  and  developed  to  the  stage  that 
it  was  a  few  years  ago,  when  the  first  trans- 
continental telephone  line  was  put  into  suc- 
cessful operation,  that  some  other  form  of 
successful  telephonic  repeater  and  ampli- 
fier would  have  been  invented,  altho  20 
years  of  experiment  by  telephone  engineers 
had  failed  to  produce  such  an  amplifier ; 
but  one  thing  is  certain, — it  would  surely 
have  been  a  very  difficult,  and  we  might 
almost  say  unnecessary  task,  to  _  endeavor 
to  devise  a  more  efficient  and  reliable  tele- 
phone amplifier  or  repeater  than  the  vacu- 
um valve.  Audions  are  placed  at  several 
points  along  the  transcontinental  telephone 
line,  such  as  at  Chicago,  Denver,  etc. 

This  telephone  circuit  is  about  3,500 
miles  in  length  and  one  can  pick  up  the 
receiver  in  New  York  and  hear  the  voice 
on  the  Pacific  Coast  just  as  perfectly  as 
if  he  had  simply  called  up  his  suburban 
home  15  or  20  miles  out  of  town.  See 
Fig.  5. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


February,  1920 


ELECTRICAL  EXPERIMENTER 


1081 


MULTIPLEX  TELEGRAPH  AND  TELEPHONE. 

About  a  year  ago  the  American  Tele- 
phone and  Telegraph  Company  demon- 
strated over  a  circuit  between  New  York 
and  Pittsburg,  as  well  as  on  several  other 
circuits,  that  it  was  successfully  and  ac- 
curately transmitting  and  receiving  several 
telephone  messages  over  a  single  wire  at 
the  same  time,  by  utilizing  audion  gener- 
ators of  high-frequency  currents,  each  fre- 
quency having  a  different  value  so  as  not 
to  interfere  with  the  others. 

Major-General  George  O.  Squier  was 
the  first  to  suggest  the  application  of  such 
currents  to  the  multiplex  telegraph  and 
telephone  system  and  took  out  patents  on 
this  system  about  ten  years  ago.  The  test 
conducted  by  the  A.  T.  &  T.  Co.  demon- 
strated conclusively  that  his  "stunt"  would 
certainly  work.       -  , 

At  the  present  time  the  first  cost  of  the 
necessary  apparatus  for  producing  the 
essential  high-frequency  currents  prohibits 
it  from  being  adopted,  except  over  certain 
circuits,  and  particularly  under  military 
conditions,  where  this  scheme  is  of  unde- 
niable and  invaluable  advantage,  which 
may  often  have  to  be  made  use  of.  For 
example,  imagine  the  advantage  a  military 
unit  would  possess  when  but  one  wire 
exists  between  two  widely  separated  points 
and  instead  of  sending  but  one  telephone 
message  or  current  over  this  wire,  five  or 
six  could  be  sent  over  it  simultaneously, 
while  telegraph  signals  could  also  be  ex- 
changed over  it  while  the  talking  is  being 
carried  on,  without  any  interference. 

Such  is  the  work  of  the  multiplex  tele- 
phone backed  by  the  Audion,  where  the 
audion  generator  is  used  for  producing 
each  frequency.  A  different  frequency  is 
used  for  each  telephone  message.  See 
Fig.  6. 

LOUD  SPEAKING  TELEPHONE. 

In  the  old  days,  especially  at  the  circus 
and  theater  we  were  accustomed  to  hear 
the  voice  amplified  at  times  by  means  of 
a  large  megaphone,  thru  which  a  person 
endeavored  to  shout.  But  the  voice  was 
invariably  muffled  and  did  not  sound  as 
clear  as  the  original  by  the  time  it  reached 
you.  Now,  thanks  to  the  audion  amplifier, 
the  human  voice  can  be  amplified  until  it 
is  so  loud  that  it  will  almost  scare  you 
to  death,  and  always  it  is  articulate  and 
distinct. 

Some  months  ago,  while  the  Victory 
Liberty  Loan  was  under  way,  there  was 
installed  a  remarkably  loud  and  powerful 
voice  amplifier  along  Victory  Way,  on  Park 
Avenue.  Fig.  7  illustrates  this  installation, 
where  the  voice  of  the  speaker  was  am- 
plified until  it  was  equivalent  to  approxi- 
mately 100  H.  P.  of  energy.  In  other 
words,  you  could  speak  with  a  "100  horse- 
power voice"  if  you  happened  to  be  one 
of  the  select  few  who  addrest  the  thous- 
ands gathered  along  Victory  Way  during 
their  daily  exercises.  In  some  cases  the 
speaker  was  located  in  Washington ;  his 
voice  was  then  transmitted  telephonically 
over  special  leased  wires  to  the  audion 
laboratory  on  Victory  Way  and  there  am- 
plified, whence  the  powerful  intensified 
voice  travelled  along  the  wires  above  Vic- 
tory Way  to  a  series  of  loud-speaking  tel- 
ephones provided  with  large  horns,  and  in 
this  way  thousands  of  people  could  hear 
the  voice  at  the  same  time. 

TELEPHONE   MODULATOR  FOR  HIGH-FRE- 
QUENCY ALTERNATOR. 

This  application  is  illustrated  in  Fig.  8. 
The  audion  is  often  used  as  a  telephone 
modulator,  especially  in  connection  with 
high-frequency  alternators,  or  dynamos, 
rated  at  say  200  K.W.  or  270  H.P.  as  in 
the  installation  at  New  Brunswick,  N.  J., 
where  the  Alexanderson  alternator  is  mak- 
ing some  very  remarkable  radio  history. 
Here  vacuum  bulbs  of  the  audion  type, 
known  as  Pliotrons,  used  in  connection 
with  an  ordinary  microphone  such  as  that 
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instructors,  specialists  in  their  respective  fields.  Practical  methods  plus 
actual  electrical  experience  while  you  learn,  assures  real  success ! 

The  School  of  Electrical  and  Mechanical  Drafting 

will  train  you  in  1  year  for  a  high  grade  position  as  a  first  class  draftsman 
and  designer.    Unlimited  demand  for  draftsmen. 

Institute  of  Electrotechnics 

Junior  and  Senior  units — 1^4  years  each — fits  eighth  grade  graduates  or 
those  with  2  years  of  high  school  for  worth  while  positions  in  new  branch 
of  electrical  and  industrial  specialization.  Also  prepares  for  entering  College 
of  Electrical  Engineering  granting  B.  S.  Degree  in  3  years. 

You  May  "Earn  While  You  Learn "  If  You  Like 

All  courses  at  School  of  Engineering  of  Milwaukee  provide  opportunity  for  part  time 
employment  on  the  half  day  or  alternate  week  plan.  Insures  practical  experience 
with  chance  to  earn  expenses  while  attending  school.  Extension  Department  students' 
"Frat"  house — Room  and  board  at  cost.    R.  O.  T.  C.  (optional).    All  athletics. 


New  Term  Opens  April  1st 


Send  NOW  for  Free 
and  full  particulars. 


illustrated  bulletin 


SCHOOL  OF  ENGINEERING 
OF  MILWAUKEE 


157-373  Broadway,  Milwaukee,  Wis 


"An    Electrical    Technician's  Institute. 


Name 


School  of   Engineering  of  Milwaukee, 
157-373  Broadway,  Milwaukee,  Wis. 

Gentlemen: — I  am  interested  in  the  courses  marked  | 
below.     Kindly  send  illustrated  catalog  and  full  par- 
ticulars FREE! 

..School  of  Practical  Electricity — One  year  course. 
..School  of  Mechanical  and  Electrical  Drafting — One  | 

year  course. 
..Institute  of  Electrotechnicg. 
.  .Extension  Department 


Address   

Age   Education 


STORAGE  BATTERIES 
FOR  WIRELESS  SERVICE 

Batteries  especially  adapted  for  the  amateur  operator  are  described  and  illus- 
trated in  our  new  Bulletin  No.  175,  copy  of  which  will  be  furnished  on  request. 

THE  ELECTRIC  STORAGE  BATTERY  CO. 

The  largest  maker  of  storage  batteries  in  the  world 
1888         PHILADELPHIA,  PA.  1920 
New  York       Boston  Chicago  Washington       Denver  San  Francisco  Cleveland 

Atlanta   _        Pittsburgh      Minneapolis       Kansas  City       St.  Louis         Detroit  Rochester 
Special  Canadian  Representatives,  Chas.  E.  Goad  Engineering  Co.,  Toronto  and  Montreal 
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Motors,  Electrical  Toys 
and  Specialties  are  Best 

Knapp  Goods  have  stood  the  test  for  29  years.  No  detail  In 
construction  has  been  spared  to  make  them  the  best  that  money 
can  buy.    The  complete  Knapp  line  includes  Toy  and  Power 

KNAPP  "LEARNELECTRICS" 


Motors, 

erators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
amuse  and  in- 
struct. Fans, 
Rheostats, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils. — in  (act.  the  number 
of  experiments  it  can  be  used  for  is  unlimited.  Buns  on 
4  to  6  Volts  or  can  be  connected  to  run  on  110  Volta 
through  a  transformer. 

Price,  complete,  $8.80 


A  complete  Electrical  Laboratory,  including  a  very 
valuable  instruction  book  by  H.  P.  Gorman, 
A.I.E.E.    Covers  all  subjects  clearly  and  concisely. 


Price,  complete,  $4.40 


Order  to-day.  Or  your  dealer  can  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 
FREE  on  request 

KNAPP  ELECTRIC  &  NOVELTY  CO.,  523  West  51st  Street,  New  York  City 


SPECIAL 
SALE! 


$1.00 

ONLY 


Postage 
extra. 


We  have  on 
hand  2,000 
Carbon 
Grain  Trans- 
mitters as 
per  photo- 
graph. They 
are  first- 

class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain.     Order  one  or  more  today. 

THE  ELECTRO  IMPORTING  CO.,     231  Fulton  St.,  NEW  YORK 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard   Rubber  Mouthpiece 


Ship.  Weight. 
2  lbs. 

Diameter, 
3  H  >ns. 


Wireless  Amateurs,  Dealers  and  Manufacturers ! 

HaOe  You  Seen  the 

"DEPENDABLE" 

Line  of  Radio  Instruments  and  Complete  Sets  ? 

We  manufacture  a  large  line  of  DEPENDABLE  apparatus— not  the  cheap  mail 
order  variety,  yet  our  prices  are  low.  Tuners,  Couplers,  Detectors,  _  Fixed  and 
Variable  Condensers,  Loading  Coils,  etc.,  also  Binding  Posts,  Switch  Points,  Switch 


Levers,  etc.,  etc. 


Send  for  New  Catalog  No.  9 


To  our  New  York  Office,  19  Park  Place,  New  York  City 

DORON  BROS.  ELECTRICAL  CO.       Hamilton,  Ohio 


RAJ  AD 


TELf. 
8AVK  BAY 

5*64 


651  Boylstorv.  Sf. 
Bostorv.    —  Mux 


Our  prospectus  for  the  asking 


Learn  Wireless 

Splendid  opportunities  now  in 
the  Merchant  Marine.  Big  salaries. 
All  graduates  GUARANTEED 
good  positions  by  one  of  the 
largest  Wireless  Telegraph  Com- 
panies operating  hundreds  of  ships 
to  all  parts  of  the  world.  RE- 
MEMBER: We  are  the  OLDEST, 
LARGEST  and  BEST  EQUIPPED 
school  of  its  kind  in  New  England, 
and  have  THOUSANDS  of  satis- 
fled  graduates  to  our  credit.  THIS 
SPEAKS  FOR  ITSELF.  Day  and 
Evening  classes.  Advanced  classes 
in  Radio  Theory  and  code.  Start 
any  Monday. 


on  your  desk  telephone  instrument,  en- 
ables the  small  energy  of  your  voice  (about 
1/6000  of  a  horse-power)  to  easily  and 
perfectly  modulate  or  control  the  tremen- 
dous amount  of  power  produced  by  the 
Alexanderson  alternator,  or  270  horse- 
power. 

AIRCRAFT  RADIO. 

Perhaps  in  no  other  single  field  are  the 
advantages  of  the  vacuum  bulb  transmitter 
and  receiver  more  apparent  than  in  avia- 
tion. The  usual  radio  transmitting  set  had 
several  disadvantages  for  aircraft  radio 
where  the  open  spark  gap  is  used,  which 
present  a  serious  fire  hazard,  and  also  the 
ordinary  crystal  detector  receiving  set  was 
almost  worthless  on  board  the  airplane, 
for  there  was  such  a  tremendous  amount 
of  noise  present  from  the  airplane  engine 
that  unless  the  signals  received  were  ex- 
ceedingly strong,  they  could  not  be  heard 
by  the  pilot  or  radio  officer. 

Fig.  9  illustrates  the  applications  of  air- 
craft radio  and  shows  how  communication 
can  be  successfully  and  efficiently  carried 
on  from  a  shore  station  to  balloons  and 
airplanes,  and  also  between  two  or  more 
airplanes  of  a  flying  squadron  or  again 
as  well  as  between  airplanes  and  balloons. 
Radiotelephonic  communication  can  be 
carried  on  both  ways,  without  any  fire 
hazard  and  with  a  minimum  amount  of 
power,  thanks  to  the  audion. 

TRANSATLANTIC  RADIO  TELEPHONE. 

Brief  reference  was  made  previously  to 
the  fact  that  several  years  ago  the  first 
trans-oceanic  radiotelephonic  messages 
were  successfully  transmitted  and  received, 
thanks  to  the  audion,  several  hundred  of 
which  were  connected  on  parallel,  so  as  to 
form  a  veritable  power  plant  at  Arlington, 
Va.    See  Fig.  10. 

There  are  several  interesting  develop- 
ments now  going  on  in  this  direction, 
which  will  undoubtedly  bear  fruit  shortly. 
One  of  these  lies  in  the  development  of 
large  specially  cooled  high-power  bulbs  for 
generating  radio  or  high-frequency  energy, 
when  high-voltage  D.C.  energy  is  applied 
to  the  plate  and  other  members  of  the 
bulb.  One  of  the  principal  advantages  of 
audion  transmitting  sets,  even  in  high- 
power  units,  lies  in  the  fact  that  an  ordi- 
nary microphone  only  is  required  to  mod- 
ulate or  perfectly  control  the  total  output 
which  may  amount  to  50  to  200  kilowatts. 

THE  AUDION  DETECTOPHONE. 

One  could  write  an  entire  paper  on  the 
subject  of  the  audion  detectophone  alone, 
if  he  was  to  even  describe  the  applications 
of  this  most  valuable  instrument  during 
the  recent  World  War. 

Telephone  and  telegraph  messages  were 
in  some  instances  intercepted  one  mile  back 
of  the  lines  by  a  sensitive  microphone,  and 
these  signals  then  amplified  by  a  six,  eight, 
or  ten-stage  audion  amplifier,  until  they 
were  clearly  audible  and  readable  by  our 
intelligence  officers. 

Radio  signals  were  in  some  cases  picked 
up  from  far  distant  enemy  stations, 
which  altho  in  some  cases  of  small  size 
were  of  extreme  strategic  importance.  See 
Fig.  11.  Just  to  show  how  sensitive  some 
of  these  measurements  had  become  under 
the  pressure  of  war,  it  may  be  mentioned 
that  with  a  10-stage  audion  amplifier  in 
one  of  the  college  laboratories  in  New 
York  City,  radio  signals  were  received 
with  such  powerful  intensity,  from  the 
Nauen  station  in  Germany,  that  they  could 
be  received  on  a  loop-antenna  six  feet 
square,  located  in  the  basement  and  direc- 
tional readings  taken  on  this  station,  nearly 
4,000  miles  away,  to  within  a  fraction  of  a 
degree. 

The  French  engineers  developed  some 
very  excellent  radio  amplifying  sets  of  sur- 
prising sensitivity  and  at  a  later  date  we 
hope  to  present  some  of  the  features  of 
these  sets  in  a  special  paper. 
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"Y'- _  _  _  „        The  demand 

i  %j  cir      for  Radio  op_ 

FlltUre  erators  both 
at  sea  and  in 
land  positions  still  persists. 
Better  inducements  are  con- 
stantly offered.  Our  brief 
course  equips  you  thoroughly 
for  the  best  paying  positions. 

Terms  moderate  and 
payments  arranged  to 
suit  your  circumstances 

SCHOLARSHIPS  TO 
EX-SERVICE  MEN 

Call  or  write  for  descriptive 
literature. 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue  near  Broadway 
BROOKLYN 

Telephone  Williamsburg  3800 


B-BATTERIES 

OUR  "BETTER  QUALITY"  TYPE 


22.5 
VOLTS 

15 
CELLS 


CELLS 


We  have  decided  to  make  our  prices  as  low  as  pos- 
sible regardless  of  the  expensive  materials  which  our 
"BETTER  QUALITY"  B-Batteries  are  made.  Many 
wonder  why  we  can  make  the  price  so  low  but  it  is 
because  we  live  up  to  aur  motto  "RETAILING  AT 
WHOLESALE  PRICES."  Our  Post- 

Cat.  No.  Voltage  Average  Life  Prlce  Add 
BB-154  22.5  4  months  $1.25  10c 

BB-158  22.5  8  months  2.20  35c 

BB-3012  45.  I  year  4.35  70c 

We  Guarantee  each  and  every  "Better  Quality"  B- 
Batterles  on  a  money-back  basis.  No  higher  claims 
can  be  made  more  honestly.  We  can  prove  it. 
nnrp  Our  catalog  of  "BETTER  QUALITY" 
LULL  Apparatus.  Write  now.  Do  not  hesitate, 
rilljlj  Bargains  such  as  audion  cabinets  com- 
plete  $8.50.    Red  Seal  batteries  38e.  etc. 

THE  H.  S.  WIRELESS  CO. 

164  Ross  St.  Brooklyn,  N.  Y. 


RADIO 
TELEPHONE  & 
TELEGRAPH 

Apparatus  of  Merit 

Distributors  for 

DEFOREST 
MURDOCK-AMRAD 
MULTI-AUDI-FONE 
PERFECTION 

And  Other  Prominent  Mfrs. 
IMMEDIATE  DELIVERIES 

Send  Stamp  for  Catalog 

YOUNG  &  McCOMBS 


Dept.  67 


Rock  Island,  111. 


TYPEWRITERS 

$10  AND  UP.   ALL  MAKES.  SAVE  $25  TO  $50  on 

rebuilt  at  the  factory  by  the  well-known'  roUngPr  JC6SS. ' ' 
Sold  for  low  cash— installment  or  rented.  Rental  applies 
on  purchase  price.  Write  for  full  details  and  guarantee. 
Free  trial.     YOUNG  TIPcWRIIER  CO.,  Dept.  827  Chicago 


The  English  radio  experts  developed  a 
19-stage  audion  amplifier,  with  which  it 
became  possible  to  hear  buzzer  signals 
being  transmitted  between  German  warships 
over  100  miles  away ;  and  the  beauty  of 
this  marvelous  amplification  work  is  that 
there  is  practically  no  distortion  or  attenua- 
tion of  the  current  or  signals,  whether  they 
be  telegraphic  or  telephonic. 

A  dot  is  a  dot,  and  a  dash  is  a  dash, 
whether  it  is  received  and  interpreted  in 
the  first  stage  or  in  the  twelfth  or  nine- 
teenth stage  of  the  audion  amplifier. 

AN  AUDION  CLOCK  OR  CHRONOMETER. 

As  an  illustration  of  a  newly  devised 
"audion  clock,"  consider  the  system  of  Fig. 
12-A  which  shows  how  a  three-electrode 
tube  may  be  used  to  maintain  undamped 
oscillations  of  a  pendulum.*  Two  sets  of 
magnet  coils  are  respectively  inserted  in 
the  grid  and  plate  circuits  of  the  tube  as 
indicated  and  placed  in  front  of  a  small 
iron  armature  which  is  integral  with  the 
pendulum.  As  the  pendulum  is  swung  out 
of  position,  it  oscillates  back  and  forth, 
moving  one  end  of  the  armature  alter- 
nately toward  and  away  from  the  grid  coil. 
This  induces  an  alternating  potential  be- 
tween the  grid  and  filament  of  the  tube, 
which  in  turn  varies  the  current  in  the 
plate  circuit  and  plate  coil.  There  results 
ia  correspondingly  varying  attraction  of  the 
coil  on  the  opposite  end  of  the  armature 
which,  for  suitable  magnitude  of  the  cur- 
rents and  proper  polarity  of  the  connec- 
tions has  such  a  phase  relation  with  re- 
spect to  the  oscillation  cycle  of  the  pen- 
dulum as  to  sustain  its  motion  continu- 
ously. The  energy  expenditure  from  the 
plate  battery  is  thus  seen  to  compensate 
for  the  friction  losses,  which  in  the  ab- 
sence of  the  vacuum  tube  device  would 
damp  out  the  oscillations  of  the  pendulum 
or  bring  it  to  rest. 

A  SYNCHRONOUS  AUDION  MOTOR. 

A  somewhat  different  case  is  that  of  Fig. 
12-B  which,  however,  is  merely  a  different 
application  of  the  same  fundamental  prin- 
ciple. The  grid  and  plate  coils  are  wound 
over  iron  cores  having  a  gap  in  which  is 
placed  an  iron  disc  which  is  free  to  rotate 
around  the  central  axis.  This  disc  is  pro- 
vided with  a  number  of  teeth.  When  set 
in  motion,  the  teeth  and  slots  of  the  disc 
alternately  pass  the  iron  core  yoke  of  the 
grid  coils,  inducing  an  alternating  grid 
E.  M.  F.  which  in  turn  synchronously 
varies  the  current  in  the  plate  coils.  The 
attraction  of  the  latter  on  the  rotor  teeth 
thus  varies  synchronously  with  the  motion 
of  the  angular  position  of  the  two  sets  of 
coils  around  the  disc  and  the  proper  polar- 
ity of  the  connections ;  these  variations  will 
occur  at  such  times  that  the  rotor  is  kept 
in  continuous  motion. 


*See  "Radio  Engineering  Principles,"  by  Lauer 
and  Brown,  1920.     Pages  293-295. 


OPPORTUNITIES    FOR  TECHNI- 
CAL GRADUATES. 

Opportunities  for  technical  graduates  are 
very  thoroly  explained  in  an  illustrated 
pamphlet  bearing  that  title,  recently  issued 
by  one  of  our  largest  electrical  concerns 
in  the  country. 

This  booklet  describes,  in  considerable 
detail,  the  plan  which  has  been  developed 
by  this  company  for  the  training  of  the 
graduates  of  technical  schools  at  all  of  its 
various  works.  In  the  booklet  is  included 
a  list  of  prominent  electrical  men  who  origi- 
nally entered  the  company  as  graduate  stu- 
dents, as  well  as  a  complete  list  of  schools 
from  which  over  5,000  students  have  en- 
tered the  employ  of  the  company. 

Copies  of  the  booklet  will  be  sent  to  any- 
one interested  on  application  thru  the  editor 
of  this  publication. 


BOYS 


Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For 28  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.  Mark  and  mail  this  coupon  now. 


TEAR   OUT  HERE 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6219   SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  before  which  I  mark  X. 


□  mechanical  draeting 

□  structural  drafting 

□  ship  draeting 

□  electrical  drafting 

□  architectural  drafting 

□  sheet  metal  drafting 

□  roilerhaker  drafting 

□  rridge  drafting 

□  machine  design 

□  electrical  engineer 

□  Electric  Lighting  and  Railways 

B Electric  Wiring 
Telegraph  Engineer 

B Telephone  Work 
MECHANICAL  ENGINEER 

B Machine  Shop  Practice 
Gas  Engine  Operating 

□  CIVIL  ENGINEER 
~lSurveying  and  Mapping 

□  STATIONARY  ENGINEER 

□  Marine  Engineer 

□  ARCHITECT 

B Contractor  and  Builder 
Concrete  Builder 

□  Structural  Engineer 

□  CHEMIST 


□  SALESMANSHIP 

□  ADVERTISING 

□  Show  Card  Writer 

□  Sign  Painter 

□  ILLUSTRATING 

§ Cartooning 
RUSINESS  MANAGEMENT 
Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typlat 

□  Cert.  Public  Accountant 

□  TRAFFIC  MANAGER 

□  Railway  Accountant 

□  GOOD  ENGLISH 

□  Teacher 

□  Common  School  Subjects 

□  Mathematics 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  AUTOMOBILE  OPERATQ 

□  Auto  Repairing 

□  PLUMBING  AND  HEATING 

□  Textile.  Overseer  or  Sopt, 

□  Navigation  IDSpanlih 

□  AGRICULTURElD  French 

□  Poultry  RatalnelQItallan 


Name  

Present 
Occupation. 

Street 

and  No  


City. 


■^s^-MAIL  CLERKS   ■  N 

WANTED-RailwayHfJlerksJ 

ei?nn  v:~. ,¥  V*.**    /  franklin  institute 

JlliUU    first    Tear    /  Dept.  O-IOI,  Rochester,  N.Y. 


Hundreds  Men- 
Boys— 18  to  35 
Needed 

Paid  Vacation 
Life  Job..  Pull 

Unneces-  J 
sary.  . 


c? 


/         Sirs:    Send  me,  without 
f        charge.  (1)  sample  Railway 
Mail    Clerk  Examination 
questions;  (2)  schedule  show- 
ing places  of  all  U.  S.  Govern- 
ment coming  examinations;  (3) 
list  of  other  government  jobs  now 
pen;    (4)    free   book  describing 
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NEW  MOTORS 

FACTORY  GUARANTEED  -  ALL  SIZES  -  IN  ORIGINAL  BOXES 


Your  Opportunity 


To  Buy  New  Guaranteed  Electrical 
Apparatus  of  Standard  Manufacture. 


Single  Phase  Motors 

110-240  volts.  A.  C.  00  cycle, 
1800  R.  P.  M.  with  pulley 

H.  P,  111  volli,  Indue-  (Crj  *  Cn 
Son,  full  load  »Urt  -  -  <P£H-OU 

$3g.50 


V4 

1/2  duction,  lull  load  start  ■  1 

'/Z  PRlsion.  far  compreusr  >P40' 

1  H:  P.,  1H-J10  volts,  repul-  <tr*7  K(\ 
'  lion,  will  slidlnf  bait  -  .  S>0  I  'ayJ 

repultioo,  sliding  base   «P  1 UO*01' 

3H.  P.,  HMa  volts.  <t-|  O/fj  CO 
repuliion,  sliding  bau   S>  1  Z/+,ou 

C  H.  P,  111 -HI  volts.  *1  CA  Kft 
»  repuliion,  ilidinj  boss    «P  1  D^r"0" 


Charging  Generators 

Suitol.le  for  all  lighting 
Battery  Charging 
and  Power  Requirement*. 

I  volts,  II  amp.  $16.50 

IS  volts.  10  amp.  $2  1  .00 

41  volts,  (  amp.  $24.50 

1H  v,  Vh  amp.  $24.50 

4D  volts,  12  amp.  $38.50 

III  volls.  Samp.  $38.50 

«  nils,  25  amp.  $58.50 

III  will  llama,  $58.50 
Movini  Picture  *gc  {\(\ 
Arc  Generator  ipOO.UU 


Polyphase  Motors 

>  and  3  phase,  A.C.,  SSOv, 
iOc,  1750  RPM  ,  complete 
n  ith  base  and  pulley. 

$42-50 


<  H.P. 


ih.p.  .  $59.50 

2  h  p.  .  $72-50 

sh.p.  .  $84-50 

s  h  p.  $i  02-50 

I  H.  P.,  hlfh  speed.  Mil 
R.P.M.,  221  v  to/<  Cfi 
Jphawonlv-  >POD'OU 


Battery  Charging  Outfits 

To  operate  on  A.  C.  60  cycle,  single  phase 

voltage  as  specified. 
Ill  volts.  A.  C  III  *alt  24  volls,  <£A  f\  Oft 
without  switchboard  «P«*t|'"v' 

III  volts,  A.C.,151  wilts,  II  volts,  tfcCQ  en 
with  svilchbc-.-d  »POO",V 

tll-220  volls,  fl.  C,  2SI  wattt,  «<J  C  00 
24  volts,  without  switchboard  -  «P  I  OlUW 

220  volls,  A.CMI  watts,  II  volts,  top  Of) 
without  switchboard        -  TOO'"" 

til  volts,  A.C  l7Swalts.il  volts,  s»QC  00 
without  switchboard         -  <POO'WU 

$110-00 


220  volls.  A.C.,  SOI  watts, 
41  volls,  with  switchboard 

110 volls, A.C.,750  watts,  «1  OC  00 
72  volts,  without  switchboard  <P  1  £D,  J<J 


WRITE  FOR  CATALOG.   BARGAINS  IN  MOTORS  AND  GENERATORS 


SPECIA 

110  volts 
A.C..60  c 
S.P.,  I7S0  RPM. 
Complete,cord,plut  t  pulley 

MONEY  BACK 


II  SPE< 
/4  h.p:; 

/     ■  S.P.,  1750 


WASHING  MACHINE  MOTORS 

Suitable  f  ( 


$19-75 

»"«  ■  "each 

1  R,[  Value  SS1.S0 


GUARANTEE 


CUIDDINf  TCDUC-  !s' '  deposit  required  on  all  orders.  Balance  C.  0.  D.  by  Eipress: 
Onirrinu  I  Cnmo.  Ssxhl  dralt  with  Bill  ol  lading  attached  by  lrei[hl 
MANUFACTURERS*  DISTRIBUTER 

CHAS.  H.  JOHNSTON,  Box  12    West  End,  Pittsburgh,  Pa 


Skinderviken  Transmitter  Button 

is  universal  for  making  up  Deaf-phones,  Detecti-phones,  Am- 
plifiers, etc.  Put  a  button  on  the  outside  of  a  window  and 
listen  to  all  that  is  said  inside.  Attach  it  to  your  Phonograph 
and  transmit  music,  etc.,  to  distant  points.  The  best  Trans- 
mitter for  Local  and  Long  Distance  Telephone.  Saves  75% 
Batteries.  Super-sensitive.  Send  me  $1.00  for  one  Button 
with  free  descriptive  booklet  and  circuit  diagrams. 

All  kind  of  experimenters'  supplies  in  stock.  Receivers,  in- 
duction coils,  condensers,  etc.  Price  list  on  request.  Satis- 
faction guaranteed  or  money  back. 

J.  SKINDERVIKEN 

Inventor  and  Sole  Manufacturer 
335  Broadway,  New  York  City,  or  154  West  Randolph  Street,  Chicago,  111. 


a  THtPS'S  MONEY  IN  IT *>   J 

h^pLEARN  TELEGRAPHYEsgfiifs 


ZZZJZZZ. MORSE  AND  Wl I^E L£SSz^_-_^ 
TEACH  YOURSELF 

In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  OMNIGRAPHi 

Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adopted  by  U.  S.  Gov't.    4  styloid    Catalogue  tree* 

OMNiCRAPH  MFG.  CO. 

39L  Cortlandf  St.  New  York 


Bmulld  nund  fly 


Model  Airpisunies 


Send5»t  for  catalog 

models  of  new  machines,  parts 

Aadiiinigf  Maveir  Mffg.  Cat.  611Br< 


nocked— down  scafet 
_s,and  supplies. 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work—Big  Salaries— Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usfor  Dodge-trained  wirolessoper. 
ators.  Travel  all  over  the  world,  secure,  free,  unsurpassed  living  accommodations  and  earn  a  bigsalary. 

We  Also  Teach  Morse  (Wire)  Telegraphy  and  Railway  accounting 
School  established  45  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.   Students  can  earn  living  expenses  while  attending  school.    Catalog  Free.   Write  Today. 
Dodge's  Telegraph  and  Wireless  Institute  22  nd  St.,  Valparaiso,  Indiana 


By  PIERRE  H.  EOUCHERON, 
Ensign,  U.S.N.RJ. 

(Continued  from  page  1028) 


perhaps  interesting  to  note  that  regenera- 
tive amplification  differs  from  "cascade" 
amplification  (see  Fig.  10)  in  that  the 
original  grid  potential  is  not  past  on  to 
the  grid  circuit  of  a  second  or  third  tube, 
but  is  actually  transferred  to  the  grid  cir- 
cuit of  the  initial  tube,  where  it  again  passes 
thru  to  the  plate  circuit,  but  this  time  great- 
ly amplified  owing  to  the  inherent  amplify- 
ing properties  of  the  VT,  thereby  causing 
a  much  greater  response  in  the  telephones. 
All  parts  of  Circuit  No.  6  are  essentially 
the  same  as  any  detector  circuit  with  the 
addition  of  the  coupling  LI  and  L2,  some- 
times termed  the  "feed  back"  or  "tickler." 
This  coupler  may  easily  be  constructed  by 
winding  a  number  of  turns  of  No.  22  or 
24  insulated  copper  wire  on  card-board 
tubes  three  or  four  inches  in  diameter,  and 
by  so  arranging  them  that  the  degree  of 
their  coupling  may  be  varied  at  will.  With 
this  circuit  it  is  possible  to  receive  either 
damped  or  undamped  signals;  the  first  by 
loosening  the  coupling  to  such  a  point  that 
no  oscillations  will  be  set  up  in  the  secon- 
dary coil  (LI)  ;  the  second,  by  increasing 
the  coupling  to  the  point  where  sustained 
oscillations  are  set  up  in  the  secondary  cir- 
cuit. In  the  latter  case,  a  musical  note  of 
any  desired  pitch  will  be  heard  in  the  tele- 
phones depending  upon  the  degree  of  de- 
tuning. 

NO.  7— COMBINATION  "VT"  AND  CRYSTAL 
AMPLIFIER. 

If  the  experimenter  possesses  but  one  VT 
and  yet  wishes  to  experiment  in  damped 
wave  amplification,  circuit  No.  7  may  be 
employed  with  considerable  success.  The 
VT  circuit  is  the  same  as  circuit  No.  4, 
with  the  exception  that  in  the  place  of 
the  telephones  is  inserted  the  primary  of 
the  coupling  transformer  C.  T.,  the  sec- 
ondary of  which  is  connected  to  the  crystal 
and  telephones  in  the  manner  shown.  The 
condenser  shown  in  the  detector  circuit 
may  be  shunted  directly  across  the  tele- 
phones and  in  its  present  place  a  variable 
condenser  substituted  enabling  this  oscil- 
lating circuit  to  be  tuned  to  the  frequency 
of  the  incoming  waves.  The  ground  vari- 
able condenser  G.  V.  C.  is  optional  and  is 
not  absolutely  essential  in  this  case.  The 
transformer  referred  to  is  one  specially 
designed  for  radio  frequencies.  If  this  is 
not  obtainable,  use  may  be  made  of  a  graf- 
ite  rod  of  a  half  megohm  or  so.  A  signal 
amplification  of  100  times  or  more  may 
be  obtained  with  this  hook-up. 

NO.  8 — EFFECTIVE  DAMPED-UNDAMPED 
"VT"  CIRCUIT. 

This  circuit  is  extremely  sensitive,  re- 
liable and  simple  and  has  been  used  con- 
siderably by  the  Navy.  It  will  receive  damp- 
ed, undamped  or  radiophone  signals  quite 
satisfactorily,  and  on  account  of  its  few 
parts  and  adjustments  is  especially  recom- 
mended to  the  amateur.  There  is  but  one 
variable  antenna  inductance,  which  is  much 
easier  to  construct  than  the  usual  loose- 
coupler.  The  tickler  coil  inductance  should 
be  such  that  its  natural  period  will  not 
come  within  the  wavelength  of  the  re- 
ceiver ;  a  fact  which  can  soon  be  ascer- 
tained by  experimenting  with  individual 
conditions  at  hand.  As  may  be  noted,  the 
action  that  takes  place  in  this  circuit  is 
similar  to  the  Regenerative  circuit  of  Fig.  6, 
and  either  damped  or  undamped  signals  are 
received  in  a  like  manner  of  procedure. 
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RADIO  APPARATUS 

Raw  Material  and  Parts 

Distributors  of  All  Prominent  Makes. 
Largest  and  Best  Stock  of  Any  House 
in  New  England. 

These  switches,  jacks  and  plugs  are 
Navy  standard  equipment  in  Receiv- 
ing sets,  Amplifiers,  Audion  control 
boxes  and  in  all  wireless  apparatus. 
Experimenters  should  avail  them- 
selves of  this  high  grade  material. 
Federal  No.  1424-W— D.  P.  D.  T.  12  spring 

Anti-capacity  switch   $2.50  ea. 

Federal  No.  1426-W— D.  P.  S.  T.  4  sprint; 

Anti-capacity  switch   :...$2.25ea. 

Federal  No.  1427-W — D.  P.  S.  T.   4  spring 

Anti-capaeity   switch   $2.35  ea. 

Note — The  contacts  on  the  No.  1424-W  and 
No.   1427-W  are  "Normally  open"  while  on 
No.  1426-W  they  are  "Normally  closed." 
Federal  No.  1421-W—  Open  circuit  jack  .55  ea. 
Federal  No.  1422- W — Closed  circuit  jack 

.65  ea. 

Federal  No.  1423-W— Two  circuit  jack  90  ea. 

Federal  No.  1428-W— Brass  plug  $1.50  ea. 

Federal  No.  1428-W— Silver-plated  plug, 

$1.75  ea. 

Federal  No.  226-W — Type  A,  Audio-frequency 

amplifying  transformer   $7.10 

(All  postpaid  to  any  part  of  the  U.  S.) 
All  orders  shipped  the  same  day.    Give  us  a 

trial. 

Send  six  cents  In  stamps  for  our  new  catalog 
just  out !    Every  amateur  should  have  it. 

F.  D.  PITTS  CO.,  Inc. 
12  Park  Sq.  Dept.  D.  Boston,  Mass. 


BURGESS  "B"  BATTERIES 


These  batteries 
proved  so  successful 
in  Government  Ap- 
paratus that  they  are 
being  used  by  progres- 
sive amateurs.  Made 
in  three  sizes  and 
now  available  for 
general  use.  For  full 
information  write  to 


BURGESS  BATTERY  COMPANY 


Harris  Trust  Bldg. 


Chicago 


WIRELESS  AMATEURS 

Send  a  2c.  stamp  for  full  description  of 

The  Barr  Mercury-Cup  Detector 

the  most  efficient  detector  in  the  wireless  field- 
today. 

Tested  by  Marconi  Wireless  Telegraph  Co.  and 
TJ.  S.  Government. 

Increases  the  efficiency  of  every  wireless  receiv- 
ing set  by  making  the  signals  clear,  sharp  and 
distinct.  Instantly  adjustable  at  a  constant 
pressure. 

THE  BARR  MERCURY-CUP  DETECTOR 

Dept.  A,      The  Wyoming,      Washington,  D.  C. 


WILCOX  PANEL 
SWITCH 


"The  Best" 
I'/i  In.  Radius  Postpaid  Pries 

Complete  Switch,  polished  brass  finish. 50o 
Complete  Switch,  nickel  plated  finish  . 60c 

Knob,  turned  and  polished  25o 

Switch  points,  brass  finish   2o 

Switch  points,  nickel  plated  finish  . . .  4o 

THE  WILCOX  LABORATORIES,  Lansing,  Mich. 


MEMORIZE  WIRELESS  CODE 
ALMOST  INSTANTLY 

My  method  is  the  short  cut.  Complete  chart 
and  full  instructions,  10  cents,  coin  or  red 
stamps. 

C.  K.  DODGE 
Box  100  Mamaroneck,  N.  Y. 


Broadly  speaking,  damped  signals  (spark) 
range  from  200  to  5,000  meters,  while  un- 
damped signals  (arc  or  alternator)  may 
range  from  5,000  to  20,000  meters,  tho,  of 
course,  there  are  some  few  exceptions  to 
this.  Sufficient  antenna  and  tickler  induct- 
ance must  therefore  be  chosen  to  meet  the 
desired  wavelengths. 

NO.  9— NAVY  TYPE  TWO-STAGE  AMPLIFIER. 

This  circuit  is  quite  within  the  province 
of  the  up-to-date  amateur  and  can  be  con- 
structed in  compact  form  similar  to  the 
amplifiers  used  by  the  Army  and  Navy 
which  are  enclosed  in  convenient  and  port- 
able cabinets.  It  will  be  noted  that  the 
two  audio  frequency  transformers  Tl  and 
T2  are  arranged  so  that  their  inductance 
will  be  at  right  angles  to  each  other  in  order 
to  eliminate  any  possible  mutual  relation 
which  would  cause  undesirable  operating 
conditions.  The  make-up  of  each  of  these 
air  core  amplifying  transformers  usually 
consists  of  8  sections,  the  inside  diameter 
of  which  is  about  2  inches  and  the  outside 
diameter  about  2Y\  inches.  There  should 
be  six  secondary  sections,  each  one  wound 
with  6,000  feet  of  No.  40  enameled  copper 
wire  and  all  connected  in  series,  and  there 
should  be  two  primary  sections,  each  one 
wound  with  3,000  feet  of  No.  40  enameled 
wire,  also  connected  in  series.  The  pri- 
mary and  secondary  sections  should  be  ar- 
ranged on  an  insulated  air  core  about  2J/2 
inches  long,  side  by  side,  in  the  following 
sequence:  Two  sections  of  SECOND- 
ARY, one  section  of  PRIMARY,  two  sec- 
tions of  SECONDARY,  one  section  of 
PRIMARY  and  again  two  sections  of 
SECONDARY.  It  is  more  convenient, 
however,  to  purchase  these  outright.  Radio 
frequency  transformers  may  be  employed 
instead.  Both  types  sometimes  have  a  la- 
minated soft  iron  core.  Experimenters 
should  bear  in  mind  that  there  are  two  gen- 
eral methods  of  amplification,  both  of 
which  are  used  extensively;  i.  e.,  radio  fre- 
quency amplification  (above  10,000  cycles) 
and  audio  frequency  amplification  (below 
10,000  cycles).  In  circuit  No.  9,  the  usual 
receiver  and  detector  system,  not  shown 
in  cut,  is  connected  from  the  point  where 
the  telephones  would  ordinarily  be  placed, 
to  the  two  connections  marked  "Input". 
The  common  "A"  and  the  common  "B"  bat- 
teries furnish  the  necessary  current  for 
the  filaments  and  for  the  plates  of  the  two 
tubes,  respectively,  and  altho  the  plate  volt- 
age in  this  case  is  shown  to  be  20  to  40 
volts,  experimenting  will  decide  the  volt- 
age best  adapted  to  the  individual  tube. 
The  telephones  are  fitted  with  a  plug  which 
in  turn  may  be  plugged  in  any  one  of  the 
telephone  jacks  marked  "Detector,"  "Step 
1,"  and  "Step  2"  as  desired. 

NO.  10 — AMATEUR  CASCADE  AMPLIFIER 
CIRCUIT  (DAMPED  WAVES). 

It  necessitates  three  tubes,  but  as  will  be 
noted  from  circuit  diagram,  it  employs 
only  one  common  "A"  and  one  common 
"B"  battery,  which  is  in  itself  a  great  econ- 
omy. The  "A"  battery  should  be  either  4 
or  6  volts,  according  to  what  the  particular 
tubes  require  and  should  be  of  the  storage 
battery  type,  altho  dry  cells  may  be  used 
instead  for  short  intervals.  The  "B"  bat- 
tery should  be  from  40  to  80  volts,  the 
proper  voltage  also  depending  on  the  type 
bulb  used.  Most  tubes  are  sold  with  in- 
structions giving  the  necessary  data.  Va- 
riable condensers  V.C.  are  of  standard  .005 
mfd  capacity.  The  three  leak  resistances 
PI,  R2,  R3,  as  well  as  the  coupling  resist- 
ance R4,  are  grafite  rods  of  two  meg- 
ohms each,  and  can  be  purchased  at  any 
grafite  or  radio  supply  house.  The 
"choke"  shown  in  the  circuit  can  be  made 
by  winding  10,000  turns  or  so  of  No.  36 
enameled  copper  wire  on  a  metal  core  made 
up  of  small  iron  wires  %  of  an  inch  in 
diameter  and  about  3  inches  in  length.  The 
grid  condenser  G.C.,  of  course,  is  the  stand- 
ard fixt  type,  .0001  mfd  capacity,  while  the 
coupling  condensers  CI  and  C2  are  prefer- 


Finish  This  Story 
For  Yourself — 

The  girl  got  $6  a  week  and 
was  lonely.  "  Piggy'.' — 
you  can  imagine  his  kind 
— was  waiting  downstairs. 
He  knew  where  champagne 
and  music  could  be  had. 
But  that  night  she  didn't 
go.  That  was  Lord 
Kitchener's  doing. 
But  another  night? 


0.  Henry 

(12  Volumes) 


tells  about  it  in  this 
story,  with  that  full 
knowledge  of  women, 
with  that  frank  facing 
of  sex,  and  that  clean 
mind  that  has  endeared 
him  to  the  men  and 
women  of  the  land. 


To  Those  Who  Are  Quick 

JACK  LONDON 

T5..  Given  Away 


Never  was  there  an  offer  like  this.  No 
only  do  you  get  yjur  374  O.  Henry  Htorie 
in  12  volumes  at  less  than  others  paid  fo 
od«  volume  of  the  first  edition,  but  yo 
get  Jack  London's  Works,  5  handBorru 
volumes— without  pay  ng  a  cent.  You  get  17  voiumee. 
packed  with  lovo  and  laughter — a  big  shelf  full  of  hand- 
eome  books.  ' 

SHIPPED  ON  APPROVAL 

W»  will  ship  the  two  complete  sets  so  that  you  can  look 
them  over  in  your  home  and  then  decide  whether  or  not 
you  wish  to  buy.  If  you  are  not  delighted  with  O.  Henry 
and  the  free  Jack  London  notify  u.s  arid  we  will  take  tb« 
sets  back  as  cheerfully  a*  we  sent  them.  How  could  any 
proposition  he  more  fair.' 


INSPECTION  COUPON 


THE  RIVERSIDE  PUBLISHING  CO.,  (2-20) 
140  So.  Dearborn  St.,  Chicago,  III. 

Please  ship  me  on  approval  the  Works  of  O.  Henry,  12 
volumes,  new  Fabrikoid  binding,  gold  tops.  Also  the  5 
volumes  set  of  Jack  London  bound  in  silk  cloth.  If  I 
keep  the  books  I  will  pay  you  $1.00  as  first  payment 
within  10  days  after  books  are  received  and  $3  00  per 
month  until  your  special  price  of  $29.00  for  the  O.  Henry 
set  only  is  paid,  and  it  is  agreed  I  am  to  retain  the  Jack  1 
London  set  without  charge.  If  not  satisfactory  I  will 
notify  you  within  10  days  and  return  bold  sets  to  you  as 
soon  as  you  give  me  shipping  instructions  as  offered 
leaders  of  Electrical  Experimenter. 

Nattu  

Addrtu  ,  t  

Butinett  or  Employer  


Ridpath's 

History  of  the  World 

AT  A  BARGAIN 


4000  Pages 
2000  Pictures 

On  account  of  the  great  increase  in  cost  of  paper  and 
leather  it  is  necessary  to  soon  increase  the  price  to 
cover  increased  cost  of  manufacture.  We  will  name 
our  present  low  price  and  easy  terms  only  in  direct 
letters  to  those  mailing  us  the  Coupon  below.  Tear  off 
Coupon,  write  name  and  address  plainly,  and  mail 
now  before  you  forget  it.  The  32  Free  Sample  Pages 
will  give  you  some  idea  of  the  splendid  illustrations 
and  wonderfully  beautiful  style  in  which  the  work  is 
written.  Thousands  have  already  availed  themselves 
of  our  offer  and  every  purchaser  is  more  than  satisfied. 
MAIL  COUPON  NOW. 


FREE  COUPON 


WESTERN   NEWSPAPER  ASSOCIATION,  (2-20) 

140  So.  Dearborn  St.,  Chicago,  III. 
riease  mail  your  32-page  free  sample  booklet  of  Rid- 
path's  History  of  the  World,  containing  photogravures 
of  Napoleon,  Socrates,  Ca?sar  and  otoer  great  char- 
acters in  history,  and  write  me  full  particulars  of 
your  special  offer  to  Electrical  Experimenter  readers. 

NAME  

ADDRESS   
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THE 

WIRELESS 

EXPERIMENTERS 
MANUAL 


The  Newest  Things 

IN  WIRELESS 

Are  in  These  Three  Books 

Just  Off  The  Press 

RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Every  amateur  should  have  this  book  as  it  answers  t 
Questions  you  want  to  ask  and  covers  all  phases  of 
tho  subject  matter  indicated  by  its  title. 

Cloth  Bound,  320  Pages.     Price  $1.25 
THE  WIRELESS  EXPERIMENTERS'  MANUAL 

By  E.  E.  Bucher 
Mr.  Bucher's  latest  book.     The  only  one  that  compre- 
hensively covers  all  phases  of  wireless  work,  including 
the    latest   practices    in    both    Radio    Telegraphy  and 
Telephony;    Most  complete  text  book  on  these  subje< 
yet  published. 

Cloth  Bound.  Approximately  300  Pages.    Price  $ i .75 
HOW  TO  CONDUCT  A  RADIO  CLUB 
By  E.  E.  Bucher 

One  of  the  most  popular  wireless  books  ever  published. 
Covers  parliamentary  procedure,  indoor  and  outdoor  ex- 
periments, 5,000  mile  receiving  sets,  'ise  of  vacuum 
tubes  and  many  other  subjects. 

Paper  Cover.  148  Pages.  Price  50o 
THE  WIRELESS  AGE 
A  monthly  magazine  that  will  keep  you  posted  on  the 
up-to-the-minute  things  in  wireless  communication. 
Official  organ  of  the  National  Amateur  Wireless  As- 
sociation. 

Price  Per  Year  $2.00 
SPECIAL  COMBINATION  PRICE 
All  Four  for  Only  $4.50 

WIRELESS  PRESS 
1850  Woolworth  Building,  New  York 


ARE  YOU  SATISFIED— 

with  a  double-slide  tuner,  crystal  detector,  and 
80 -ohm  phones? 

If  you  are,  don't  waste  your  time  reading  this- — 
but  if  you  want  to  get  the  maximum  range  from  your 
set,  we  have  the  instruments  that  will  give  you  this 
range  at  all  times.  Our  instruments  are  real  profes- 
sional quality. 

The  two  step  amplifier  illustrated,  will  give  the 
maximum  amplification  and  has  "B"  Batteries  in- 
cluded. It  uses  standard  V.  T.  Tubes.  Further 
information  on  request.  Pr;co  without  tubes.  $50.00 
The   PRECISION    EQUIPMENT   CO..  Manufacturing 

Engineers,  Dept.  E,  2437  Gilbert  Ave.,  Cincinnati 


"The  Livest  Catalog  in  America" 


Our  big.  new  electrical  cyclopedia 
No.  20  is  waiting  for  you.  Posi- 
tively the  most  complete  Wire 
lesn  and  electrical  catalog  in 
print  today.   180  Big  Pages, 
608  illustrations.  300 
struments   and  appara- 
tus, etc.  Big  "Treatise 
on    Wireless  Teleg. 
raphy."   20  FREE 
coupons  for  oui 
160-page 
FREE 
Wireless 


f  -NT 


Course 
in  20  les- 
fcV      sons.  FREE 
Cyclope- 
dia  No.     3  0 
1     measures    7x5  H". 

Weight  %  lb.  Beau- 
tiful stiff  covers. 


Send  6  cents  in  stamps  or 
coin  for  which  we  will  send 
our  latest  Cyclopedia  Catalog 
No.  20  as  described. 


r_  r  ELECTRO  IMPORTING  COMPANY 
W         231  Fulton  St.,  New  York  City 


35  Miles 
per hour 

Is  Record 
of  this 
Car 


Boys,  Build  This  Car.  This  nift 
little  car  driven  by  gasoline  motor, 
can  be  built  by  any  boy.  PartB  are 
furnished  by  ua  and  are  very 
cheap.  Send  26c  for  bulldirg 
plans  and  price  list  of  parts  show- 
ing how  to  build  this  lad's  car. 


SYPHER  MFG.  CO.  WS3 
156  Warren  Street 
TOLEDO.  OHIO. 


ably  .005  mfd  each,  either  fixt  or  variable, 
tho  the  first  is  the  least  expensive.  The 
head  telephones  P  should  have  a  combined 
series  resistance  of  3,000  ohms.  All  con- 
nections to  and  from  the  various  instru- 
ments should  be  as  short  as  possible,  well 
insulated  and  devoid  of  surrounding  un- 
desirable induction.  Run  all  wires  at  right 
angles  to  avoid  "howling"  effects. 

Experiment  with  this  circuit.  Try  lead 
pencil  line  grid  leaks  of  different  sizes. 
Increase  or  decrease  the  potential  of  the 
"A"  and  "B"  batteries. 

NO.  11—  VT  TELEGRAPH  TRANSMITTING 
CIRCUIT. 

There  are  many  complicated  circuits 
capable  of  undamped  wave  generation,  but 
one  of  the  most  simple  ones  is  shown  here. 
Briefly  speaking,  all  that  is  required  to  pro- 
duce undamped  waves  suitable  for  trans- 
mission, is  that  it  is  necessary  to  couple 
the  plate  and  grid  circuits  of  the  VT  to 
a  common  oscillatory  circuit  (in  this  case, 
the  antenna  circuit),  and  in  such  a  manner 
that  the  resulting  grid-to-plate  coupling 
will  be  of  negative  potential.  In  this  cir- 
cuit, L2  and  L3  are  variable  in  their  coup- 
ling of  the  common  oscillatory  circuit  LI. 
The  antenna  circuit,  however,  must  have  a 
natural  wave  length  at  least  equal  to  that 
of  the  oscillations  produced  by  the  VT. 

This  circuit  will  not  be  effective  if  the 
antenna  has  too  large  a  radiating  capacity 
and  therefore  experiments  of  this  nature 
must  be  carried  out  on  small  antennae  of 
200  meters  or  less,  and  for  very  short  dis- 
tances of  less  than  a  mile.  Better  results 
can  be  secured  by  using  a  regular  trans- 
mitting tube  capable  of  operating  at  high 
plate  potential  such  as  400  or  500  volts. 
Several  receiving  VT's  may  also  be  con- 
nected in  parallel,  but  the  plate  voltage 
must  be  confined  to  a  potential  not  greatly 
exceeding  100  volts,  otherwise  undesirable 
"blue  glow"  of  the  bulbs  will  result. 

No.  12— A  VT  RADIOPHONE  TRANSMITTING 
CIRCUIT. 

This  circuit,  known  as  the  direct  current 
modulation  control,  does  not  involve  com- 
plicated apparatus  and  has  been  used  suc- 
cessfully by  up-to-date  amateurs  over  con- 
siderable distances,  when  using  three  or 
more  tubes  in  parallel  instead  of  one  as 
shown  here.  The  principle  of  this  method 
is  to  impress  upon  the  grid  G,  a  constantly 
changing  potential  by  speaking  in  the  tele- 
phone transmitter  T,  which  in  turn  changes 
the  internal  plate  resistance  of  the  tube.  Thus 
the  plate  current  is  transformed  into  high 
frequency  oscillations,  which  in  turn  are 
modulated  by  the  characteristics  of  the  voice. 

The  following  explains  the  various  parts 
of  the  circuit :  T  is  an  ordinary  telephone 
transmitter;  C  is  a  4-volt  battery;  T.T.  is 
a  small  telephone  transformer;  K  is  an 
iron  wire  core  "choke"  of  large  induc- 
tance, but  small  ohmic  resistance ;  B  is 
the  high  potential  plate  battery;  A  is  the 
low  potential  filament  battery :  R  is  a  grid 
leak  resistance  of  1  or  2  megohms ;  G.C. 
is  a  grid  condenser ;  L  the  variable  antenna 
inductance  and  V.C.  the  aerial-ground 
variable  condenser  which  couples  the  plate 
to  the  system. 

In  the  various  receiving  circuit  diagrams 
shown  in  various  publications  there  seems 
to  have  been  no  set  rule  concerning  the 
"A"  and  "B"  battery  polarity  connections, 
and  this  fact  often  perplexes  some  experi- 
menters. In  this  connection,  prolonged 
tests  by  experts  has  establisht  the  fact 
that  there  is  no  great  difference  in  the 
manner  in  which  the  negative  side  of  the 
high  potential  "B"  battery  is  connected  to 
either  the  negative  or  positive  side  of  the 
filament  current  "A"  battery.  For  the 
purpose  of  simplicity  most  government 
diagrams  prefer  a  connection  from  the 
negative  side  of  the  "B"  battery  to  the  neg- 
ative side  of  the  "A"  battery,  while  many 
De  Forest  circuits  show  a  negative  to  posi- 
tive connection.    Trv  both  wavs. 


COPPER  AERIAL  WIRE 
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We  still  have  some  No.  14  pure 
copper  aerial  wire  which  we  are 
closing  out  at  2  feet  for  one 
cent.  All  orders  must  be  ac- 
companied with  sufficient  postage 
and  insurance  charges  or  they 
will  be  shipped  by  express  col- 
lect. Prices  subject  to  change 
without  notice. 

Our  stock  is  constantly  expanding  and  including  many 
new  items  at  our  cut  prices.  We  offer  a  few  items 
below.  Be  sure  and  include  postage  and  insur- 
ance on  each  of  these  items  or  we  shall  be  forced 
to  ship  by  express  collect  which  will  cost  you  much 
more  than  if  the  goods  were  shipped  by  parcel  post. 

Carbon  Grain  Transmitters — Two  types,  one  of  high 
amperage  and  suited  for  wireless  telephone  trans- 
mission, the  other  type  designed  to  operate  on  two 
dry  cells.    Shipping  weight,  2  lbs.    Price  $1.00. 

Binding  Posts,  Brass  Nickel-Plated — Shipping  weight 
per  dozen,  1  lb.    per  doz.,  $.30. 

Hard  Rubber  Knobs — Small  size,  per  doz.,  $.30. 
Induction  Coils — Primary  1  ohm-secondary  55  ohms, 
shipping  weight,  1  lb.  Each,  $.50. 
Small  Complete  Telephones  ermipped  with  induction 
coil,  switchook.  transmitter,  receiver,  mouthpiece  and 
binding  posts  ready  to  mount  on  your  wall — no  sig- 
nalling equipment  included.  These  telephones  operate 
on  two  dry-cells,  shipping  weight,  5  lbs.    Each,  $3.00. 

Send  5c  for  our  illustrated  catalogue 

ELECTRICAL  SPECIALTY  CO.— Dept.  E 
48  So.  Front  St.  Columbus,  Ohio 


The  ORIGINAL 

AUDIOTRON 

ADAPTOR 

Consists  of  a  standard  4  prong 
base  with  appropriately  placed 
brass  pillars  to  accommodate 
Ave  leads.  Practical  and  con- 
venient. 

fcl  7C  EACH  Postpaid 
«P  1 .  I  J  pat  Applied  For 

New  "VT"  Socket,  $1.00 

 Postpaid  

One  look  convinces  you  our 
Paragon  Filament  Rheostat 

is  the  best.  The  6  ohm  non- 
oxidizing  resistance,  permits 
fine  adjustment  on  4  or  6 
volts.  Cast  In  heat-proof  Con- 
densite  2  54"  dia.  for  back  or 
front  mounting. 

$1.75  Each,  Postpaid 

Have  you  found  out  yet  that  block  batteries  are  Imprac- 
tical and  rather  costly  for  'trons? 

Our  45-volt  VARIABLE  "B"  BATTERY  complete,  in 
wooden  case  with  set  of  jiffy  connectors  at  the  price  of 
a  22%-volt  block  battery.  $3.50,  plus  postage. 

NEW  CONSOLIDATED  RADIO  CALL  BOOK  (2nd)  $1.00 
EACH 

RADIO    EQUIPMENT  CO. 

630  WASHINGTON  ST.  BOSTON,  MASS. 


SELENIUM  CELLS 

Made  by  entirely  new  process.  Highly  sen- 
sitive and  quick-acting.  Suitable  for  all  ex- 
periments.    From  $5  up. 

Write  for  Catalog 

Selenium  Laboratories 

Good  Ground,  Long  Island,  N.  Y. 


Universal  Radio  System 

Up  to  the  minute  radio  apparatus  for  pro- 
gressive users  who  can  recognize  quality. 
Send  stamp  for  catalogue. 

Universal  Radio  Mfg.  Corp. 


Dept.  W 


Elmira,  N.  Y. 


CATALOG  H 

Send  5c  in  stamps  for  your  copy  today  and  get 
on  mailing  list  for  future  bulletins  without 
charge.  Contains  24  pages  of  reliable  apparatus, 
standardized  parts  and  raw  materials.  Com- 
plete line  switch  points,  knobs,  switches,  rod, 
aerial  wire,  etc. 

SH0TT0N  RADIO  MFG.  COMPANY,  P.  0.  Box  3,  Scranlon,  Pe 
Branch:  8  Kingsbury  St.,  Jamestown,  N.  J. 
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BOYS!  t„kg:  AT  HOME 


The  Study  of  Electricity  for  Beginners. 
Dry  Batteries.     How  to  Make  Them. 
Electrical  Circuits  and  Diagrams.    Part  I. 
Electrlo  Bells,   Annunciators  and  Alarms. 
Modern  Primary  Batteries. 
Experimenting  with  Induction  Coils. 
Electric  Gas  Igniting  Apparatus. 
Small  Accumulators.     How  to  Make  and  Use. 
Model  Steam  Engine  Design. 
Practical  Electrics. 

Inventions.     How  to  Protect  and  Sell  Them. 

Woodwork  Joints.    How  to  Make  anu  Use. 

The  Fireman's  Guide  to  the  Care  of  Boilers. 

The  Slide  Valve  Simply  Explained. 

The  Magneto  Telephone. 

The  Corl'.ss  Engine  and  Its  Management. 

Making  Wireless  Outfits. 

Wireless  Telephone  Construction. 

The  Wimshurst  Machine.    How,  to  Make  It. 

Simple  Experiments   in  Static  Electricity. 

Small   Electrical   Measuring  Instruments. 

Electrical   Circuits  and   Diagrams.     Part  2. 

Induction   Coils.     How  to  Make  Them. 

Model  Vaudeville  Theatres. 

Alternating  Currents.    Simply  Explained. 

How  to  Build  a  20-Foot  Bi-plane  Glider. 

A  B  C  of  the  Steam  Engine. 

Simple  Soldering.    Hard  and  Soft. 

Telegraphy  for  Beginners. 

Low  Voltage  Lighting  with  Storage  Batteries. 

Lieckfeld  Gas  and  Oil  Engines. 

House  Wiring  for  Electric  Light. 

Magnets  and  Magnetism. 

Small  Windmills  and  How  to  Make  Them. 

Collin's  Wireless  Plans.    Part  I, 

Collin's  Wireless  Plans.    Part  2. 

Price  35  cents  each,  postpaid 
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120  G  Liberty  Street,    New  York 


3-INCH  DIAL 
I  INDICATOR 


Black  Composition 
with  Brilliant 
White  Filled  Engraving 

Dial  No.  66  only  postpaid  $.75 

Dial  No.  67  with  Bakelite 
Knob,  postpaid,  $1.30. 

For  Sale  By  All  RADISCO  Agencies 
and  by 

A.  H.  CORWIN  &  CO. 

4  West  Park  St.,  Newark,  N.  J. 


Electrical 


Engineering 


men  with  training  are  in  de- 
mand. For  more  than  a  quarter 
of  a  century,  this  school  has 
been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.    Condensed  course  in  Electrical 

enables  grad- 
uates to  se- 
cure good 

positions  and  promotions.  Theoretical  and  Practical  Elec- 
tricity. Mathematics,  Steam  and  Gas  Engines  and  Mechani- 
cal Drawing.  Students  construct  dynamos,  install  wiring  and 
test  electrical  machinery-     Course  with  diploma  complete 

In  One  Year 

Over  3000  men  trained.  Thoroughly 
equipped    fireproof   dormitories,  dining 
hall,  laboratories,  shops. 
Free  catalog.   28th  year  opens  Sept.  29,  1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE,  WASHINGTON,  D.  C. 


SEND  TO-DAY 

For  Catalog  for  Complete  Line  of 

Receiving  Apparatus 

REMLER  RADIO  MFG.  CO. 
163  Sutter  St.  San  Francisco,  Calif. 


pDFF  We  are  giving  away  hundreds  of  expensive  wire- 
I  Hbb  less  instruments,  electrical  apparatus,  supplies, 
etc.,  for  selling  a  household  article  that  goes  like  wildfire 
because  It  is  a  genuine  necessity  and  because  it  sells  so 
cheap.     All  of  our  premiums   are  guaranteed  new  and 

perfect.  We  give  you  no  junk.  Send  ua  your  name  and  address  and  we 
will  send  you  twelve  articles  prepaid  complete  information  and  pre- 
mium catalogue 

L.  Beck  Novelty  House.  1298  Carroll  St..  Brooklyn,  N.  Y. 
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the  horsepower,  design  of  the  wing  and 
speed  of  the  plane.  Therefore,  it  must  in- 
clude the  gliding  factor  of  any  plane  how- 
ever designed.  For  instance,  if  a  plane  has 
a  high  gliding  factor,  a  reversible  propeller 
may  show  good  results.  On  the  contrary, 
if  the  gliding  factor  of  a  plane  is  low,  a 
reversible  propeller  would  be  positively 
dangerous  because  a  plane  with  a  low 
gliding  factor,  if  it  was  stopt  down  to  a 
speed  which  would  still  further  lower  its 
gliding  factor,  the  result  would  be  unques- 
tionably a  serious  crash,  endangering,  if 
not  causing,  the  end  of  the  pilot's  life. 
From  a  practical  point  of  view,  the  pro- 
peller could  best  be  used  immediately  upon 
the  plane  touching  its  landing  place,  but 
hardly  before. 

When  a  plane  leaves  the  ground  a  low- 
pitch  propeller  could  quickly  make  it  rise 
from  its  position.  If,  then,  the  propeller 
could  be  used  for  the  purpose  of  increas- 
ing its  pitch,  it  would  gradually  gather 
speed  and  quickly  reach  a  reasonably  high 
"ceiling."  After  a  ceiling  has  been  reached 
which  showed  the  maximum  altitude  of  the 
plane  with  the  propeller  at  a  certain  pitch, 
if  this  propeller  could  be  increased  in 
pitch  the  plane  would  make  further  prog- 
ress in  altitude  and  results  would  indicate 
such  procedure  as  being  both  practical  and 
successful. 

It  is  difficult,  of  course,  to  give  an  intel- 
ligent opinion  on  the  subject  of  reversible 
propellers  such  as  used  at  McCook  Field, 
Dayton,  Ohio,  unless  the  full  facts  were 
well  known.  These  facts,  of  course,  are 
more  or  less  not  in  evidence  from  the  de- 
scription of  this  device  given  in  the  daily 
press. 

The  principle  involved,  of  course,  is  in- 
teresting and  may  be  practically  operable. 
If  so,  we  have  made  quite  a  decided  ad- 
vance in  aeronautics,  and  I  sincerely  hope 
that  this  principle  has  been  practically 
worked  out  and  will  continue  to  improve 
in  value. 


Tokio  has  about  45,000  telephones  and 
60,000  persons  are  said  to  be  seeking  the 
service.   

More  small  towns  in  Norway  use  elec- 
tricity than  in  any  other  country,  owing 
to  the  abundance  of  water  power. 
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at  least  two  methods  of  nullifying  the  ef- 
fect of  any  counter  attack  shellrfire  from 
the  enemy  battle-fleet,  so  far  as  this  ad- 
vanced ship  is  concerned,  and  these  are 
to  wit:  First  the  scout  ship  may  be  a  very 
fast  vessel,  perhaps  on  the  order  of  Doctor 
Alexander  Graham  Bell's  new  sea-going 
speed  ship  which  can  make  70  miles  an 
hour  and  better,  and  which,  when  properly 
camouflaged,  would  present  a  very  diffi- 
cult target  to  hit.  Secondly, — and  if  the 
attacking  fleet  is  one  of  Uncle  Sam's  or 
one  of  a  British  fleet,  let  us  say,  we  can 
take  a  chance  of  being  mist  by  the  inferior 
gunfire  of  the  enemy.  And  then  we  have 
smoke  barrages  to  hide  the  ship,  etc.,  etc. 

The  seaplane  of  course  provided  a  very 
excellent  scout  for  any  such  battle  man- 
euver as  this  and  while  it  has  practically 
nothing  to  fear  from  anti-aircraft  guns  at 
such  a  distance  as  would  probably  intervene, 
it  still  has  one  worry, — counter-attack  by  an 
enemy  airplane  which  might  engage  it  in 
aerial  combat.  Thus,  we  see  that  so  far 
we  have  discovered  two  ways  in  which  to 
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You  cannot  attain  business  or  social 
prominence.  You  are  barred  from 
a  successful  business  career,  from 
the  leading  professions,  from  well- 
paid  civil  service  jobs,  from  teaching 
and  college  entrance.  In  fact,  em- 
ployers of  practically  all  worth-while 
positions  demand  High  School  train- 
ing. You  can't  hope  to  succeed  in 
the  face  of  this  handicap.  But  you 
can  remove  it.  Let  the  American 
School  help  you. 

FIT  YOURSELF  FOR  A 

Blfi    FEliyUDE   This  Course. 

■  which  has  been 

prepared  by  some  of  America's  leading  pro- 
fessors, will  broaden  your  mind,  and  make 
you  keen,  alert  and  capable.  It  is  complete, 
simplified  and  up-to-date.  It  covers  all  sub- 
jects given  in  a  resident  school  and  meets  all 
requirements  of  a  High  School  training. 
From  the  first  lesson  to  the  last  you  are 
carefully  examined  and  coached. 

USE  SPARE  TINE  ONLY 

Most  people  idle  away  fifty  hours  a  week. 
Probably  you  do.  Use  only  one-fifth  of  your 
wasted  hours  for  study  and  you  can  remove 
your  present  handicap  within  two  years.  You 
will  enjoy  the  lessons  and  the  knowledge 
you  will  gain  will  well  repay  the  time  spent 
in  study. 


So  that  you  may  see  for 
yourself  how  thorough 
and  complete  our  train- 
ing is.  We  invite  you  to 
take  ten  lessons  in  the  High  School  Course— 
or  any  Course  of  specialized  training  in  the 
Coupon  below  —  before  deciding  whether 
you  wish  to  continue.  If  you  are  not  then 
satisfied  you  are  not  out  one  cent.  We  abso- 
lutely guarantee  satisfaction.  On  that  basis 
you  owe  it  to  yourself  to  make  this  test. 

Check  and  mail  the  coupon  NOW  for  full 
particulars  and  Free  Bulletin. 

AMERICAN  SCHOOL 

Or  CORRESPONDENCE 

Dept.  H.  262.    Chicago,,  Illinois 
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...Structural  Engineer 
...Mechanical  Engineer 
...Shop  Superintendent 
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..Draftsman  and  Designer 


 Bookkeeper 

 Stenographer 

..—Fire  Insurance  Expert 

 Sanitary  Engineer 

.....Master  Plumber 
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?  Voice  Thrower  10c 

WA-  Leam  to  throw  your  voice  Into  a  TBUNK, 
under  the  bed,  out  in  the  hall  or  anywhere. 
"  Lots  of  FUN  fooling  the  Teacher,  Janitor, 
Policeman,  Parents,  Neighbors,  or  Friends. 

THE  VENTRILO 

is  a  little  instrument  that  fits  into  the  mouth 
out  of  sight.    BOYS  or  GIRLS  can  use  it 

in  conjunction  with  the  above  for  imitating 
birdsand  animals.  Never  fails.  A  32-page 
book  on  Ventriloquism  sent  with  the  Ventrilo  for  10  cents. 

NEW  FORD  JOKE  BOOK  1920 

All  the  latest  jokes  on  the  Ford  auto.  Hundreds  of  them, 
and  all  good  ones.    Spring  a  new  one  on  your  neighbors. 

Large  book  with  cover 
by  mail,  10c 


ROGEN  X-RAY 

Price  12  cents 


HERE,  BOYS,  is 
just  what  you 
want.  With  this  instru- 
«,„_    ,  „     Went  you  can  apparently  see  the 

!TeiampWS;  'TWELVE  CENT^0"  ^  h™  wlth 

SKULL  RING 

Here  Is  a  handsome,  mp-to-data 
Ring,  representing  a  Skull  and 
Cross-bones.  Has  stones  in  tho 
ayes  and  looks  something  fright- 
ful. Women  won't  like  it,  but 
for  men  or  boys  it  is  a  great 
novelty.    Sample,  by  mail,  ISO. 

Gee  !  What  a  Wad  ! 

This  is  STAGE  MONEY 

Looks  like  the  GENUINE 
STUFF.  Some  Green  backs  and 
some  Yellow  backs.  Create  a 
BIG  sensation  among  your 
friends.  The  girls  will  all  be 
after  you  when  they  see  the  wad. 
BIG  roll  of  15  pieces  by  mail, 
10  cents. 

ENCHANTED  BARREL 

The  Most  Wonderful  Pocket  Trick  Made 

CHANGE  A  CENT  INTO  A  DIME 

Ask  your  friend  to  drop  a  dime  In  the  barrel. 
When  he  takes  it  out.  Behold  I  It  is  a  CENT. 
You  make  9  cents  every  time  you  fool  them. 
Never  falls.  They  cannot  get  on  to  it.  in. 
Sample  barrel  .  with  directions,  only....  1£C 

Hindoo  Flower  Pot  Trick 

You  have  all  heard  of  the  great  Hindoo 
trick  (making  a  plant  grow  out  of  a 
flower  pot  right  in  front  of  an  audience  I. 
This  trick  has  puzzled  the  whole  world 
for  years  until  an  old  Hindoo  fakir  gave 
it  away.  We  send  the  whole  outfit  by 
mail  with  full  instructions  for  15  cents. 

BIC  VALUE  for  lOQIs, 

6  Songs,  words  and  music;  25 
Pictures  Pretty  Girls ;  40  Ways  to 
Make  Money ;  1  Magic  Book ;  1 
Book  Letter  Writing ;  1  Dream  Book 
and  Fortune  Teller ;  1  Cook  Book ; 
1  Baseball  Book,  giving  rules  for 
games;  1  Toy  Maker  Book;  Lan- 
guage of  Flowers ;  1  Morse  Tele- 
graph Alphabet ;  12  Chemical  Ex- 
periments ;  Magic  Age  Table ;  Great 
North  Pole  Game  ;  100  Conundrums  ; 
5  Puzzles;  12  Games;  30  Verses  for  Autograph  Albums. 
All  the  above  by  mail  for  10c. 

Trumpet  in  Handkerchief 

The  Trumpet  in  the  Handkerchief 
has  come  to  torment  us.  It  is  a 
startler.  A  small  metal  trumpet 
is  ingeniously  concealed  in  a 
handkerchief.  On  meeting  your 
friends,  after  chatting  awhile,  you 
take  out  this  handkerchief  and 
blow  your  nose.  It's  like  a  sudden  clap  of  thunder!  The 
ladies  scream,  and  your  male  friends  will  tnink  chey  heard 
the  whistle  of  a  steam  engine.  You  can  blame  the  hideous 
noi^e.  to  your  having  a  very  bad  cold,  ana  !*"eep  the  fun 
up  as  long  as  you  like.    Price  10c,  3  for  25  cents,  by  mail. 


AL  L  EN  OUTLAWS 

A  new  illustrated  book  in  42  ccap 
ters. Tells  the  provocation  that  led 
up  to  the  most  daring  gun  fight  on 
record,where  they  shoot  the  Judge 
Sheriff,  States  attorney,  3  Jurors, 
and  8  others  in  the  Hillsville  Court 
Room.    AUcrimeshave  a  woman 
back  of  it,  and  BOYS,  this  one  is 
worth  reading.  Large  bound  Vbools 
inpjaiQ  wrapper  for  TEN  Cents. 

Any  of  the  above  Mailed  with  Catalog 

ROYAL  NOVELTY  COMPANY 
416  East  Ave.,     South  Norwalk,  Conn. 


fire  at  an  enemy  target  with  accuracy,  at 
least  after  firing  a  few  ranging  shots  at 
the  start  of  the  engagement,  i.e.,  by  using 
a  fast  scout  ship  or  else  a  seaplane.  A 
third  scheme,  which  is  used  by  land  bat- 
teries, such  as  coast  defense  g'-ns  and  forti- 
fications, for  firing  at  an  invisible  target, 
such  as  a  war  vessel  beyond  the  horizon, 
is  to  have  the  water  between  the  battery 
and  the  fort  laid  off  in  squares  and  to 
plot  these  squares  accurately  on  special 
maps.  With  this  arrangement,  the  guns  of 
the  battery  can  be  trained  to  drop  shells 
in  any  square  desired,  even  those  out  of 
sight,  the  gunner  never  seeing  the  target 
in  any  case,  but  firing  literally  and  figura- 
tively, solely  by  mathematics,  into  the  blue 
sky. 

The  position  of  the  enemy  vessel  in  a 
certain  numbered  square  is  all  the  infor- 
mation that  is  required,  and  there  are  sev- 
eral ways  in  which  this  information  may 
be  obtained  today.  They  might  get  this 
information  from  fast  scout  vessels,  such 
as  torpedo  boat  destroyers  or  submarine 
chasers,  lying  just  out  of  sight  of  the  ap- 
proaching enemy  war  vessels,  but  over  the 
horizon,  and  whose  information  would  be 
radioed  to  the  fort. 

Another  way  would  be  to  spot  the  loca- 
tions of  the  enemy  vessels  either  from  an 
air  or  seaplane  or  observing  balloon,  fly- 
ing over  the  fort,  while  still  another  man- 
ner of  ascertaining  this  valuable  informa- 
tion would  be  to  employ  one  of  the  newly 
devised  under-water  sound  listening  meth- 
ods, which  were  very  highly  perfected  dur- 
ing the  war  for  locating  the  direction  in 
which  the  ship  lies,  by  the  sound  given  off 
thru  the  water  by  its  propellers,  and  as  a 
further  afterthought  would  it  not  be  pos- 
sible, at  least  in  an  emergency,  to  use  the 
airwave  sound  ranging  device  described  in 
Colonel  Trowbridge's  article,  which  ap- 
peared in  the  December  issue,  in  the  event 
of  course,  that  the  enemy  had  opened  fire 
on  some  outlying  vessels  or  other  fortifica- 
tions, so  that  the  gun  bursts  could  be  ac- 
curately timed  and  located.  It  should  not 
be  forgotten  also  that  the  sound-ranging 
methods  used  by  the  A.  E.  F.  in  France, 
with  such  great  success,  could  be  used  in 
this  case  for  locating  the  position  of  the 
"bursts"  of  the  friendly  shellfire  so  that 
if  the  exact  position  of  the  enemy  target 
was  known  to  the  battery  commander,  he 
could  locate  by  sound-ranging,-  the  exact 
distance  to  the  right  or  left,  as  to  where  the 
shell  were  bursting  in  the  vicinity  of  the 
target. 


By  WILLIAM  C.  MUNDT 

{Continued  from  page  1030) 


this  type  was  used  only  on  receiving  planes. 
The  directional  effect  would  have  been  the 
same  even  with  200-foot  trailers  and  the 
capacity  has  been  taken  care  of  in  the 
double-W  of  the  antenna,  which  was 
seven-stranded  No.  20  antenna  wire,  while 
the  trailers  are  of  single  stranded  bare 
copper. 

Whenever  a  plane  landed  it  was  the  duty 
of  the  "Line  Radio  Mechanic,"  who  car- 
ried a  reel  of  No.  20  wire,  to  at  once  wind 
up  the  trailers  on  the  lower  wing,  thereby 
checking  the  length  of  the  antenna.  Four- 
teen turns  was  the  necessary  amount  for 
the  trailing  type  and  three  and  a  half  turns 
for  the  "double-W"  type.  If  there  was 
less  he  at  once  added  enough  to  make  up 
the  loss. 

When  the  planes  were  ready  to  take  off, 
the  trailers  were  unwound  and  laid  out  on 
the  ground.  A  condenser  of  2  microfarads 
was  placed  in  series  with  antenna  leads  in 
the  transmitting  ship  to  prevent  a  short 
circuit  thru  the  set,  should  the  trailing 
wires  touch  any  part  of  the  plane  while 
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red-blooded  men  with  the 
ffirm,  forceful  grip  that 
inspires   confidence  and 
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to  build  red  blood, 
strength 
and  en- 
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American  Legion  Rings 

14K  SOLID  GOLD  FILLED 
— — —  Guaranteed   20  Years  . 

Exactly  like  cut.  Show 
that  you  belong  to  the 
Legion  by  wearing  one 
of  these  rings.  Money 
back  in  5  days  if  you 
are  not  satisfied.  When 
ordering  send  your  size 
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Spend  an  hour  each  day  taking  subscriptions  for 
the  "Experimenter."  We'll  pay  you  well  and 
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WALLACE  REID 

Paramount  Star 


Hermo  "Hair-Lustr" 

(Keeps  the  Hair  Dressed) 

FOR  MEN  AND  WOMEN 

Thehair  will  stay  dressed  after  Hermo  "HAIR- 
LUSTR'  '  has  been  appl  ied .  No  more  mussy,  un- 
tidy looking  hair.  Adds  a  charming  sheen  and 
luster,  insuring  the  life  of  the  hair,  as  well  as  its 
beauty.  Dress  it  in  any  of  the  prevailing  styles, 
and  it  will  stay  that  way.  Gives  the  hair  that 
soft,  glossy,  well  groomed  appearance  so  becom- 
ing to  the  stars  of  the  stage  and  screen.  Guar- 
anteed harmless  and  greaseless. 

Two  Sizes — 50c  and  $1 

tl  size  three  times  the  quantity  of  50c  size.  SEND  FOR 
JAR  TODAY.  Remit  in  coin,  money  order,  or  U.  S.  stamps, 
and  we  will  send  Hermo  "HAIR-LUSTR,"  and  the  Hermo 
Booklet,  "Guide  to  Beauty,"  prepaid,  under  plain  cover, 
at  once.  Use  it  five  days  and  il  not  entirely  satisfactory, 
return  what  is  left,  and  we  will  REFUND  YOUR  MONEY 
IN  FULL.  Once  you  use  Hermo  "HAIR-LUSTR"  you 
will  never  be  without  It.    SL'ND  YOVR  ORDER  lODAY. 

HERMO  CO..  542  E.  63rd  St.,  Dept.  102  CHICAGO 


"I  Would  Not  Part 
with  it  for  $10,000" 

So  writes  an  enthusiastic,  grateful ' 
customer.  In  like  manner  testify  over| 
100,000  people  who  have  worn  it, 
serve  your  body  and  life  first. 


The  Natural 
Body  Brace 


Overcomes  WEAKNESS  and 
ORGANIC  AILMENTS  of 
WOMEN  AND  MEN. 
Develops  erect,  graceful  figure.  I 

Brings  restful  relief,  com-  ^1  VBKW  For 
fort,  ability  to  do  things,  VHEgri  r,., 
health  and  strength.  BbSH 
Wear  It  30  Days  Free  <ken 
at  Our  Expense  Al»o 
Does  away  with  the  strain  and  pain  of  standing  and 
walking;  replaces  and  supports  misplaced  internal 
organs;  reduces  enlarged  abdomen;  straightens  and 
strengthens  the  back;  corrects  stooping  shoulders; 
develops  lungs,  chest  and  bust;  relieves  backache, 
curvatures,  nervousness,  ruptures,  constipation. 
Comfortable  and  easy  to  wear. 

G  Keep  Yourself  Fit 

Write  today  for  illustrated  booklet,  measurement 
blank,  etc.,  and  read  our  very  liberal  proposition. 
HOWARD  C.  RASH,  Pres.  Natural  Body  Brace  Co. 

•286  Rash  Building  S A  LIT*  A.  KANSAS 
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Instantly  Relieves  Metatarsal  Arch  Affection: 
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larged little  toe  joints,  sole  cal- 
louses and  spreading  of  foot. 
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other  foot  troubles? 
Write  for  full 
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[EARN  ENGINEERING 


Expert  electrical  engineers  are  being  paid  fabulous  salaries 
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FEEE  catalog,  a  post  card  will  do. 

FINLAY  ENGINEERING  COLLEGE 
1003  Indiana  Ave.  Kansas  City,  Mo. 


in  flight  or  if  the  wires  were  on  the  ground 
while  testing  plane  motor  and  switch  on 
Radio  Set  was  on  "Transmit."  The  ca- 
pacity of  the  above  condenser  was  made 
large  so  it  would  not  appreciably  affect 
the  wavelength  of  the  antenna. 

The  fan-driven  generator  used  on  trans- 
mitting ships  of  course  increased  the  head- 
resistance.  However,  actual  tests  of  climb- 
ing made  with  an  American  Curtiss  plane, 
with  and  without  generators,  showed  the 
climbing  speed  to  be  reduced  only  about 
8  per  cent  by  the  addition  of  the  generator. 

The  types  of  Radio-Telephone  equipment 
used  by  "formation  squadrons"  was  natu- 
rally of  short  wavelength,  as  a  larger  wave- 
length was  not  necessary  for  the  purposes 
then  needed. 

The  Navy  to-day  has  available  a  large 
type  Radiophone  which  has  communicated 
over  distances  better  than  150  miles. 

Much  has  been  said  in  regard  to  elimi- 
nating the  fan-driven  generator  and  hav- 
ing the  power  given  directly  from  the 
motor.  This  is  possible,  but  would  it  be 
any  more  advantageous?  A  finer  degree 
of  power  regulation  would  be  necessary 
and  also  some  method  of  furnishing  power 
when  the  motor  was  shut  off.  It  is,  how- 
ever, a  good  problem  for  the  Radio  Engi- 
neer to  work  on  and  one  that  would  bring 
him  everlasting  fame  should  he  devise  a 
good  practical  solution  to  the  problem. 

In  conclusion  will  state  I  have  en- 
deavored to  show  the  different  steps  used 
before  arriving  at  what  was  last  con- 
sidered the  best  airplane  antenna  for  Radio- 
Telephone  Inter  -  Plane  Communication. 
The  adoption  of  other  types  will  most  as- 
suredly take  place  as  the  requirements  are 
brought  out. 


By  E.  T.  JONES 
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was  strung  from  a  stub  which  was  left 
by  the  said  vile  storm,  only  20  feet  high ; 
the  wire  was  run  down  to  a  fence  post  6 
feet  high.  I  came  to  the  conclusion  that 
this  antenna  (before  testing  it  out)  would 
be  just  the  thing  for  long  distance  Ama- 
teurs' work,  which  was  the  rage  at  that 
time,  so  I  started  in  one  night  with  a 
small  panel  type  receiving  set  constructed 
by  myself  (the  same  receiver  used  with 
the  large  antenna),  and  was  surprised  to 
note  that  I  could  not  hear  any  Amateurs, 
due  to  the  fact, — as  I  came  to  the  con- 
clusion afterwards, — that  the  long  lengths 
of  wire  insulated  from  each  other  along 
their  entire  length  (being  connected  only 
at  each  end),  produced  a  considerable 
amount  of  capacity,  which  made  its  natural 
period  too  large  for  the  reception  of  Ama- 
teurs, other  than  local  ones  with  consider- 
able power  (forced  oscillations). 

That  night,  however,  "the  cat  was  let 
out  of  the  bag"  when  on  approximately 
the  same  tune  as  was  used  in  connection 
with  the  larger  antenna,  I  picked  up  Swan 
Island  with  a  signal  strength  of  60 
(audibility).  The  slight  increase  in  sig- 
nal strength  may  have  been  caused  by  the 
change  in  weather  from  November,  1916, 
to  December,  1916,  but  it  is  pleasing  to 
say  that  even  the  same  strength  of  signal 
with  the  exceedingly  lower  and  shorter 
antenna  was  a  surprise. 

It  is  easy  to  recognize  the  importance 
of  using  such  an  antenna  in  view  of  the 
fact  that  lower  antennas  do  not  pick  up 
as  much  static  and  that  the  expense  of 
erecting  high  receiving  antennas  is  elim- 
inated that  this  type  of  antenna  should 
be  adopted  universally  by  ALL.  Of  course 
a  longer  length  of  the  same  stranded  wire 
could  be  expected  to  furnish  better  results. 
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each  month. 

Give  yourself  a  chance  to  make  some 
real  money — right  now.  Send  the  coupon 
before  you  turn  this  page. 

American  Technical  Society 

Dept.  T-252  Chicago,  U.S.A. 


American  Technical  Society,  Dept.  T-252,  Chicago 

Please  send  me  a  set  of  Telephony  and  Teleg- 
raphy in  4  volumes,  express  collect.  I  will  send 
you  $2. so  in  7  days  and  $U.OO  each  month  until  I 
have  paid  $14.80.  If  I  don't  want  to  keep  the 
books  I  will  return  them  to  you  in.  one  week  and 
will  owe  you  nothing. 

Name   

Address   

Reference  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Big  Money  for  Boys 


Learn 

ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  time  can  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  line  of  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  helpyou.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  bring 
you  information  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let  it  slip  by. 
Mark  and  mail  this  coupon  now. 

™ —  ™ ™  WIM  OUT  Hint  — ■  —  — —  —  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6220,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  before  which  I  mark  X. 


ELECTRICAL  ENGINEER 
Electrician 
_  Electric  Wiring 
Electric  Lighting 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Electric  Machine  Designer 
Telegraph  Expert 
J  Practical  Telephony 
_  MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  KOKKM'N  OKENG'Il 
ARCHITECT 
Architectural  Draftsman 
J  PLUMBING  AND  HEATING 
_  Sheet  Metal  Worker 
J  Navigator 


□  CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 

 Window  Trimmer 

□  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BUSINESS  MANAGEMENT 
Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typist 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Turtle  Overseer  or  Sopt. 
AGRICULTURE  ■□  Spanish 
l'oultn  Raising  IQ  French 
automobiles       ■□  Italian 


Present 
Occupation. 


Street 
and  No._ 


CIty_ 


THE  MIDGET  SLIDE  RULE 

will  solve  any  problem  in  addi- 
tion, subtraction,  multiplication, 
division  and  proportion.  A  Log- 
tLog  Scale  gives  any  root  or  power 
\of  any  quantity.  Gives  Logarithms, 
JSines,  Tangents,  Cosines,  Cotan- 
jgents  and  the  decimal  equivalents 
jot  fractions  to  sii  figures.  It  is 
grease  and  water  proof  and  will 
give  years  of  service.  This  rule  is 
not  to  be  compared  with  the  paper 
utility  rules  which  sell  for  $1.00 
and  are  put  together  with  paper 
fasteners.  It  is  accurate,  simple 
to  operate  ana  comparison  shows  that  it  is  undoubtedly  the 
fastest  and  most  complete  rule  made.   Our  refund  guaran- 

EtM  protect,  Ton  f  rom  loan  or  disappointment.   An  instruction  book  16 
««i '2'|!'"tratipn.,  laaent  With  each  rule.   Diameter  of  rule  4  In. 
i„K!5'n«V'%£1<>i*',;>.M*t?.'  Iwbi,5  «»t«d  atael).  $1.00:  White  C.I- 
QSSfflJS&iJiZ&ZLSSS  5°e  "5?-.    Send  for  e_.Ul.ga.  of 


Gilson  Slide  Rule  Co,  Niks,  Mich. 


TA  M  M  E  R  E  R 

Send  10  cents  for  my  remarkable 
book.  "How  To  Stop  Stammering." 
Kill     the     fear     of  stammering. 
Be  education  the  key. 
TUB  Hatfield  Institute,    109  N.  Dearborn  St.,  Chicago  III 


s 


By  E.  T.  JONES 

{Continued  from  page  1020) 


clamping  it  to  the  steel  with  the  field  rings, 
leaving  an  air  gap  between,  and  complet- 
ing the  magnetic  circuit  of  the  field. 

The  oscillating  system  has  a  copper  tube 
supported  in  the  air  gap  between  the  core 
and  the  field  without  touching  either.  The 
supports  for  the  copper  tubes  are  two 
steel  discs,  rigidly  clamped  to  a  shaft  pass- 
ing through  a  clearance  hole  in  the  center 
of  the  core.  One  end  of  this  shaft  is 
firmly  secured  to  a  large  steel  diafram, 
whose  outer  edge  is  bolted  to  the  front 
steel  ring  of  the  field. 

An  internal  air  pressure  of  25  pounds  is 
maintained  in  the  oscillator.  The  oscil- 
lator should  be  placed  at  least  15  feet  be- 
low the  water  line.  Best  results  are  ob- 
tained when  the  generator  frequency  is 
equal  to  the  natural  period  of  the  vibra- 
tion of  the  diafram.  The  velocity  of  sound 
thru  water  is  4.750  feet  per  second,  thru 
air  1,120  feet  per  second,  both  at  ordinary 
temperature,  or  70°  Fah.  Velocity  thru 
water  varies  with  temperature  (slightly). 
The  diafram  of  the  oscillator  vibrates  ap- 
proximately .01  inch  when  transmitting. 

Ocean  Beach  Set  (Description)  :  One 
motor-generator,  500  cycles  A.C.  200  volts 
for  the  oscillator  armature  windings.  Both, 
while  sending  a  constant  current  of  7j4 
amperes  was  maintained  in  the  field  of  the 
oscillator  (D.C.).  When  transmitting  a 
500  cycle  note,  a  current  of  11  amperes  was 
sent  thru  the  armature  winding  of  the  os- 
cillator. Storage  batteries  yielded  the  D.C. 
supply  for  the  field.  The  oscillator  itself 
is  supported  on  a  steel  tripod  about  one 
mile  from  the  station  and  is  connected  with 
a  submarine  cable.  For  receiving,  a  pair 
of  75  ohm  receivers  is  used.  The  amplifier 
is  being  used  with  exceptionally  good  re- 
sults. 

THE  OSCILLATOR  WILL  EITHER 
TRANSMIT  OR  RECEIVE  SOUND 
WAVES  IN  THE  WATER.  Transmitting: 
The  field  coil  is  energized  by  direct  cur- 
rent, thereby  creating  a  magnetic  field  in 
the  air  gap  at  right  angles  to  the  surface  of 
the  copper  tube.  When  an  alternating  cur- 
rent passes  thru  the  core  winding,  currents 
of  electricity  are  generated  by  induction  in 
the  copper  tube.  These  alternating  cur- 
rents in  the  tube,  together  with  the  mag- 
netic field,  produce  great  forces  and  cause 
the  tube  to  move  back  and  forth  at  the 
frequency  of  the  alternating  current.  The 
motion  of  the  tube  is  transmitted  by  the 
discs  to  the  diafram  and  to  the  water  in 
contact  with  it.  The  frequency  used  is 
approximately  540  cycles  per  second. 

Receiving :  The  field  coils  are  energized 
as  in  sending,  and  the  core  winding  is  con- 
nected to  the  receivers.  When  incoming 
sound  waves  actuate  the  diafram,  motion 
is  imparted  to  the  copper  tube.  The  move- 
ment of  the  copper  tube  at  right  angles  to 
the  magnetic  field  produces  currents  in  it. 
which  in  turn  induce  currents  in  the  core 
winding.  The  currents  in  the  telephone 
receivers  connected  to  the  core  winding 
produce  sounds  of  the  same  periodicity  as 
those  vibrating  the  diafram  of  the  oscil- 
lator at  the  distant  transmitting  station. 

DEEP  SEA  MOVIES. 

An  interesting  type  of  deep  sea  diving 
bell  for  taking  motion  pictures  under  water 
has  been  developed  in  beautiful  Catalina 
Island  off  the  coast  of  California.  The 
bell  is  lowered  from  a  specially  constructed 
boat  and  consists  of  a  dome  resting  on 
three  adjustable  legs.  Air  is  supplied  by  a 
pump  and  pipe  line.  There  is  a  telephone 
connection  with  the  surface  and  glass 
"eyes"  in  the  dome  permit  submarine  pho- 
tography. 


Des  Moines  College 


Des  Moines.  Iowa 


formerly 

HIGHLAND  PARK  COLLEGE 

The  Great  Practical  School  of  tho  Middle  West 

Offers  a  remarkably  complete  course  of  Electrical 
Engineering  in  one  year  of  48  weeks,  at  low  cost. 
A  very  fine  laboratory  unexcelled  in  the  country 
for  the  performance  of  real  tests  and  experiments 
Several  dates  for  entrance  during  school  year. 
Other  courses  offered  are  the  standard  4-year 
courses  in  Civil,  Mechanical,  Electrical  and  Chem. 
leal  Engineering.  One-year  courses  in  Surveying, 
Highway  Engineering.  Mechanical  Engineering  and 
Drafting,  and  Auto  Electrical  Expert  Course. 
Write  for  catalog,  stating  course  in  which  you 
are  interested.  Address 

Adolph  Shane,  E.  E„  Dean.  Des  Moines  College 
145  Highland  Park.  Des  Moines,  Iowa 


%.  Army  Auction  Bargains 

lents  $4.25  up  C.  W.  revolvers  $2.65  up 
Saddles  4.65  up  Army  Haversacks  .15  up 
Uniforms  1.50  up  Knapsacks  .75  up 

.Team-harness  26.85  Army  Sun  slings  .30  up 
Spring.  Rem.  cal.  30  single  shot  rifle  for  model 
H06  cartridges,  »7.77  Ball  cart.  $3.60  per  100 
•  1 6  acre.  Army  Goods.  Large  illustrated  cyclo- 
pedia reference  catalog— 428  pages-  Issue 
1920,  mailed  50  cents.  New  Circular  lo  cento 
FRANCIS  BANNERMAN  SONS,  501  Broadway.  Hew  York 


SAVE  25%  to  60% 

on  slightly  usefl 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
Free  Bargain  Book  and  Catalog 

listing  hundreds  of  money-aaVine;  bargains  In 
elightly  used  and  new  cameras  and  supplies.  All 
goods  sold  on  10  days'  Free  Trial.  Money  back 
If  not  satisfied  Yon  take  no  chances  dealing 
with  as.  We  have  been  In  the  photographic 
business  over  16  rears.  Write  now. 

CENTRAL  CAMERA  CO.,  Dept.  j.12    124  S.  Wabash,  Chicago 

"The  Ellis  Music  Master  Reproducer" 

made  for  all  phonographs.  Pleases  the  most  exacting 
music  lover.  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments, individuality  of  artists  voices  and  instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  1>ooklets  E,  "Hints  to 
Music  Lovers"  and  "Music  Masters."  Agents  wanted. 
J.   H.   ELLIS,   P.  0.  Box  233I,   Milwaukee,  Wisconsin 

0["  f  Can  Double  Your  Ability  to  Earn 
%J  Money!  Hold  Friends  I  Win 
Love  and  Happiness  I  Our  System  of  Per- 
sonal Efficiency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  350,  Chronicle  Building,  San  Francisco. 


Y 


Printing?  Cheap 

 Cards.circulars,  labels.book.paper.  Press$8. 

7__?Larger  $25  Job  press  $100.  Save  money.  Print 
for  others,  big  profit.  All  easy,  rules  sent. 
Write  factory  for  press  catalog.TYPE.cards, 
etc.  THE  PRESS  CO.,  D-47.  Morldon,  Conn. 


Wonderful  profits  easily  made  at  home. 
We  furnish  class  A  stock  and  pay  you 
$7  to  $12.50  a  pair  and  express  charges. 

Interestineillustrated  catalog  and  contract  FREE. 

United  Food  &  Fur  Association 
329  W.  48th  St..  Dept.  E,  New  York 


INDEX  TO 
Electrical  Experimenter 

FOR  VOLUME  1,  2,  3,  4,  5 

This  index  contains  24  pages  and  shows  every 
article  of  interest  that  has  been  published  since  the 
first  issue  of  the  magazine  up  to  and  including 
April.  1918. 

It  is  absolutely  indispensable  to  everybody  interested 
in  any  kind  of  electrical  research  work.  With  it  every- 
thing of  importance  in  the  advancement  of  electrical 
science  during  the  last  five  years  can  be  readily  found. 
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■  Tobacco  Stunts 
■Mj-h    Boys'  Growth 
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r  *1  of  Life  41 


Tobacco  Habit  Banished 
In  48  to  72  Hours 


Immediate  Results 


Trying  to  quit  the  tobacco  habit  unaided  is  a  losing  fight  against  heavy- 
odds,  and  means  a  serious  shock  to  your  nervous  system.  So  don't  try  it! 
Make  the  tobacco  habit  quit  you.  It  will  quit  you  if  you  will  just  take 
Tobacco  Redeemer  according  to  directions. 

It  doesn't  make  a  particle  of  difference  whether  you've  been  a  user  of 
tobacco  for  a  single  month  or  50  years,  or  how  much  you  use,  or  in  what  form 
you  use  it.  Whether  you  smoke  cigars,  cigarettes,  pipe,  chew  plug  or  fine 
cut  or  use  snuff — Tobacco  Redeemer  will  positively  remove  all  craving  for 
tobacco  in  any  form  in  from  48  to  72  hours.  Your  tobacco  craving  will  begin 
to  decrease  after  the  very  first  dose — there's  no  long  waiting  for  results. 

Tobacco  Redeemer  contains  no  habit-forming  drugs  of  any  kind  and  is  the 
most  marvelously  quick,  absolutely  scientific  and  thoroughly  reliable  remedy 
for  the  tobacco  habit. 

Not  a  Substitute 

Tobacco  Redeemer  is  in  no  sense  a  substitute  for  tobacco,  but  is  a  radical 
efficient  treatment.    After  finishing  the  treatment  you  have  absolutely  no 
desire  to  use  tobacco  again  or  to  continue  the  use  of  the  remedy.    It  quiets  the 
nerves  and  will  make  you  feel  better  in  every 
way. '  If  you  really  want  to  quit  the  tobacco  habit 
— get  rid  of  it  so  completely  that  when  you  see 
others  using  it,  it  will  not  awaken  the  slightest 
desire  in  you — you  should  at  once  begin  a  course 
of  Tobacco  Redeemer  treatment  for  the  habit. 

Results  Absolutely  Guaranteed 

A  single  trial  will  convince  the  most  skep- 
tical.   Our  legal,  binding,  money-back  guar- 
antee goes  with  each  full  treatment.  If  Tobacco  Re 
deemer  fails  to  banish  the  tobacco  habit  when  taken 
according  to  the  plain  and  easy  directions, yourmoney 
will  becheerf ully  refunded  upon  demand. 


Let  Us  Send  You 
Convincing  Proof 

If  you're  a  slave  of  the  tobacco  habit 
and  want  to  find  a  sure,  quick  way  of 
quitting  "for  keeps,"  you  owe  it  to 
yourself  and  to  your  family  to  mail  the 
coupon  at  the  right  or  send  your  name 
and  address  on  a  postal  andrecei-veour 
free  booklet  on  the  deadly  effect  of 
tobacco  on  the  human  system,  and 
positive  proof  that  Tobacco  Redeemer 
will  quickly  free  you  from  the  habit. 

Newell  Pharmacal  Company 


I 


Free  Book  Coupon 


NEWELL  PHARMACAL  CO. 

Dept.  521  St.  Louis,  Mo. 

Please  send,  without  obligating  me  in  any  way, 
your  free  booklet  regarding  the  tobacco  habit 
and  proof  that  Tobacco  Redeemer  will  positively 
free  me  from  the  tobacco  habit. 


Name 


Street  and  No. 


Dept.  521 


St.  Louis,  Mo. 


I 

I    Town   State. 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether  sup- 
plies, automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive  specials 
of  the  month. 

Advertisements  in  this  section  nine  cents  a  word  for  each  insertion.  No  advertisement  for  less  than  75c  accepted.  Name  and  address  must 
be  included  at  the  above  rate.     Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  'Objectionable  or  misleading  advertisements  not  accepted.  Ad- 
vertisements for  the  April  issue  must  reach  us  not  later  than  March  1. 

The  Circulation  of  the  Experimenter  is  over  130,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING  CO.,  INC.,  233  Fulton  Street,  New  York,  N.  Y. 


Auto  Accessories. 


Wanted — Good  live  selling  agents  for  our 
garage  testing  instruments  and  publications. 
Write  for  catalogue  and  particulars.  H.  E. 
Phillips  &  Company,  Service  Division,  Union 
City,  Ind.  

Battery  Charging  pays  big  profits.  City  cur- 
rent or  gas  engine  operates.  Easy  terms.  Ho- 
berts,  Troy,  Ohio.  

Auto  Motors  and  Supplies.  Buick,  Hupp, 
Franklin,  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air-cooled  motors,  $40.00  each 
and  up.  Bosch  Magnetos,  $15.00  each  and  up. 
Presto  Tanks,  $5.00.  Coils,  Carburetors,  Head 
Lamps,  Horns,  Air  Compressors,  (?enerators. 
Starters.  Write  for  bargain  bulletin  second  hand 
auto  accessories.  Johnston,  West  End,  Pitts- 
burgh,  Pa.  

Tires — Direct  to  you  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Mel- 
linger Tire  Company,  980  Oak,  Kansas  City,  Mis- 
souri. 

Power  increased,  carbon  eliminated;  results 
guaranteed.  Write  for  booklet.  No-Leak-O  Pis- 
ton  Ring  Co. 1,  Baltimore,  Md.  

Fords  Start  Easy  in  Cold  Weather.  Will  run 
34  miles  per  gallon  on  cheapest  gasoline  or  half 
kerosene  using  our  1920  carburetors.  Increased 
power;  styles  for  all  motors;  can  attach  them 
yourself.  Big  profits  to  agents;  money  back 
guarantee;  30  days'  trial.  Air-Frietion  Car- 
buretor Company,  270  Madison  St.,  Dayton,  Ohio. 

Aeronautics. 

100  Model  Aeroplanes,  good  flyers;  15c.  brings 
working  drawing  and  prices.  P.  Bruland,  Red- 
ford.  Mich.  

Build  you  own  Aeroplane;  materials  on  in- 
stallments, in  the  rough  or  cut  to  fit  ready  to 
assemble.  Also  machines  completed.  G.  An- 
geles,  Centralia,  Washington. 

Authors — Manuscripts. 

$50  to  $150  a  Week  writing  Stories  and  Photo- 
Plays.  Previous  Acceptance  Not  Essential.  Dept. 
57,  New  York  Literary  Bureau,  141  W.  36th  St., 
New  York  City. 

Moving  Picture  Plays. 

Earn  $1,200  a  Year  in  Spare  Time  writing  photo- 
plays. Experience  unnecessary.  Send  for  free 
book,  valuable  information,  special  prize  offer. 
Photo  Playwright  College,  Box  278  E-10,  Chicago. 

Photoplays  Wanted.  Big  prices  paid.  You  can 
write  th=m.  We  show  you  how.  Free  particu- 
lars.    R<  x  Publishers,  Box  175,  E-10,  Chicago. 

Write  Photoplays.  Make  money  at  home,  $50 
to  $100  each.  Great  demand.  Experience  un- 
necessary. Particulars  free.  J.  Cumbo,  1915  So. 
Kedzie,  Chicago. 


Miscellaneous. 


Be  Well,  Strong,  Happy,  Successful.  Drugs 
and  surgery  unnecessary.  Modernized  Natural 
Healing  insures  success,  also  a  profitable,  philan- 
thropic and  educational  profession.  Convincing 
literature  free.  Science  Institute,  E-1818  N. 
Wells,  Chicago. 

Three  Master  Keys.  Opens  average  locks.  50c 
set.  Lattime,  Locksmith,  R  78  Dexter  St.,  Med- 
ford.  Mass. 

Guaranteed — "Titan,"  "Tufkote"  roof  paint, 
heavy  bodied,  waterproof,  fireproof,  limited 
period  60c.  gallon,  barrels;  dustproof  "Waxol" 
wood  floor  oil  $1.00  gallon;  wizard  leak  repair 
mastic  cement  $1.00.  Martinek  Company,  405  Lex- 
ington  Avenue,  New  York.  

Fine  beautiful,  evergreen,  ornamental  firs,  any 
address,  $1.00.  Order  now.  B.  B.  Lee,  Sta.  A, 
Vancouver.  Wash. 

Wanted — Small  Gasoline  and  Steam  Engines, 
Small  Lathes,  Drill  Presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good 
material.    Johnston.  West  End,  Pittsburgh,  Pa. 

Genuine  Diamond  mounted  in  brass  for  use  as 
drill,  scribe  or  cutter,  prepaid,  One  Dollar.  Na- 
tional Supply,  1208-10  N.  Clark  St.,  Chicago,  111. 


Wanted  to  Buy. 


Cash  for  Old  False  Teeth— We  pay  up  to  $35.00 
per  set  (broken  or  not).  Also  buy  discarded 
gold,  jewelry,  gold  crowns,  bridges,  platinum, 
diamonds,  watches  and  silver.  Send  now.  Cash 
by  return  mail.  Package  held  5  to  10  days  for 
sender's  approval  of  our  offer.  U.  S.  Smelting 
Works,  Dept.  73,  Chicago,  111.  


=  Experimenter  Publishing  Co.,  Inc.,  g 
■      233  Fulton  Street,  jj 
New  York,  N.  Y.  ■ 


Gentlemen : — 

Inclosed  is  $3.74  for  which  insert 
the  inclosed  ad  in  the  February, 
1920,  issue  of  the  Electrical  Experi- 
menter and  Radio  Amateur  News. 
The  enclosed  Money  Order  covers 
the  cost. 

Both  of  your  magazines  are 
GREAT,  and  I  couldn't  get  along 
without  them,  especially  the  E.E. 
As  to  the  R.A.N,  its  the  best  in  its 
line.  I  am  watching  for  the  day 
when  the  Wireless  Telefone  will  be 
in  common  use,  and  to  help  along 
the  cause  I  am  subscribing. 

Yours  for  PROGRESS! 


(Signed)  CARL  A.  HANSEN.  M 
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Agents  It  anted. 


Agents.  Snappiest  household  line  on  earth;  red 
hot  sellers,  steady  repeaters,  100%  profit;  500 
light  weight,  fast  selling,  popular  priced  neces- 
sities. Agent's  outfit  free.  Get  busy — quick — 
write  today;  postal  will  do.  American  Products 
Co. i   1502  American  Bldg.,  Cincinnati,  Ohio. 

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tre- 
mendous; profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  Dept.  54,  Cin- 
cinati,  Ohio. 

Free  electrical  and  wireless  apparatus  for  sell- 
ing a  household  article  that  every  housewife 
needs.  Let  me  send  you  one  dozen  prepaid  that 
sell  at  25c.  a  set;  catalogue  and  full  information. 
Beck  Novelty  House,  1298  Carroll  St.,  Brooklyn, 
N.  Y. 

Man  or  Woman,  start  anywhere;  materials  that 
cost  25c.  retail  for  $5.  Details  free.  Lee,  Dept.  5, 
3401^  University  Ave.,  Los  Angeles,  Cal. 

Sell  Victorclean  Washing  Wonder.  It  is  a  won- 
derful repeater.  Free  samples  to  boost  sales. 
Skytt,  725  E.  5th  St.,  Duluth,  Minn. 

Free  Samples.  Best  line  of  Cold  Creams,  Face 
Powder,  Perfumes,  Remedies,  Soaps,  Extracts. 
Big  profits;  catalogue  free.  Western  Laborato- 
ries, 1958  W*.  Van  Buren,  Chicago. 

Your  Opportunity.  Get  in  business  for  your- 
self; mail  order  or  local;  manufacture  your  own 
products;  employ  other  agents;  everything 
given  clearly_  in  our  big  magazine  of  plans, 
schemes  and  ideas.  Three  months,  25c;  sample 
copy,  10c.  Special  Service,  421  Shannon  Bldg., 
Pittsburgh,  Pa. 

Agents — $40-$100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand;  liberal  offer  to  general  agents.  Metallic 
Letter  Co.,  433Z  N.  Clark,  Chicago. 


Agents  Wanted.  (Cont'd.) 


Beginners.  Complete  "Mail  Order  System"  C. 
Box  1005,  Atlantic  City.   

Wanted.  Agents  to  call  on  garages  and  ser- 
vice stations.  Best  line  of  testing  instruments 
and  publications  on  the  market.  Complete  cata- 
logue. H.  E.  Phillips  &  Company,  Service  Di- 
vision,  Union  City,  Ind.  

Make  $30  Next  Saturday.  Speederator  for 
Fords  selling  like  wildfire.  Used  by  Ford  Motor 
officials.  Makes  any  Ford  run  like  a  Packard. 
Stops  stalling  and  bucking.  Put  on  quick, 
instant  satisfaction.  No  holes  to  bore.  Sell  ten 
to  twelve  a  day  easy.  Splendid  profits  and 
exclusive  territory.  Write  quick  for  information. 
Address  Perrin  Company,  1042  Hayward  Bldg., 
Detroit,  Michigan.  

Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,,  Baltimore,  Md. 

500  Agents  wanted  at  once  for  Mitchell's  magic 
marvel  washing  compound;  300%  profit,  enor- 
mous repeater.  Washes  clothes  spotlessly  clean 
in  10  to  15  minutes;  1,000  other  uses  in  every 
home.  Astounds  and  delights  every  woman. 
Nothing  else  like  it.  Nature's  mightiest  cleanser. 
Contains  no  lye,  lime,  acid  or  wax.  Free  samples 
furnished  to  boost  sales.  We  positively  guaran- 
tee the  sale  of  every  package.  Exclusive  terri- 
tory. Own  your  own  business.  You  cannot  fail 
to  make  big  money.  Barber,  Ohio',  made  $600 
last  month.  Send  for  free  sample  and  proof. 
Hurry,  hustle,  grab  this  chance.  L.  Mitchell  & 
Co.,  Desk  318,  1312-1314  E.  61st  St.,  Chicago. 

Mexican  Diamonds  flash  like  genuine,  fool  ex- 
perts, stand  tests,  yet  sell  for  i-soth  the  price. 
Few  live  Agents  wanted  to  sell  from  handsome 
sample  case;  big  profits,  pleasant  work.  Write 
today.  Mexican  Diamond  Imptg.  Co.,  Box  Fi, 
Las  Cruces,  N.  Mex. 

It  is  Easy  to  knock  out  $100  to  $200  week  with 
our  simplified  plans  building  and  selling  cabinet 
phonographs.  We  supply  the  motors,  tone-arms, 
hardware,  cabinets  in  pieces  with  ready  built 
horn  for  five  different  models.  Experience  un- 
necessary. No  cutting,  no  fitting),  no  special 
tools  required.  You  simply  assemble  and  sell. 
We  give  you  exclusive  territory  with  complete 
free  instructions  and  assistance  to  build  the 
Makafone.  Representatives  wanted  everywhere. 
Hundreds  already  in  the  field  making  big  money. 
Wfite  today.  Modern  Co.,  176  Springer  Bldg.,  313 
So.  Clinton  St.,  Chicago,  111.  

Wonderful  Chance.  Men's  Shirts  and  Furnish- 
ings at  wholesale  rates_  or  make  $10  daily  as 
agent  starting  real  business.  Goodell  Co.,  105 
Duratex  Bldg.,  New  York.  

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    Gunmetal  Co.,  Avenue  D,  Decatur,  111. 

Signs  for  store  and  offices.  Entirely  new;  $50 
week  easily  made.  Chicago  Sign  System,  G,  326 
River  St.,  Chicago. 

Chemicals. 

Antimony   Metal,  powdered   or  lump,  25c  per 

ounce  postpaid.  Robert  Sagebiel,  25  W.  Second 
St.,  Dayton,  Ohio. 

25  New  Electro-Chemical  Formulas,  latest.  Send 
dime.    Burden,  Red  Cloud,  Nebr. 

Cameras,  Supplies — Photo  Developing. 

Mail  us  15c.  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives  any 
size  and  15c.  for  six  prints.  Or  send  25c.  for  one 
8  x  10  mounted  enlargement.  Prompt,  perfect 
service.  Roanoke  Photo  Finishing  Co.,  255  Bell 
Ave.,  Roanoke,  Va. 

Clean,  Neat,   Perfect  Kodak  Finishing  at  the 

lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich. 

Cameras.  Lowest  Prices.  Supplies  and  Print- 
ing at  reduced  rates.  Eliminate  the  middleman. 
Deal  direct  with  us.  Catalog  free.  Pearl  Photo 
Place,  640  E.  Clementine  St.,  Philadelphia, 
Penna. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


February,  1920 


Help  Wanted. 


Firemen,  Brakcmen,  Baggagemen,  $i4O-$20o, 
Colored  Porters,  by  railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 
Louis,  III.   

American  Made  Toys  Wanted.  An  opportunity 
for  home-workers  on  small  scale  and  manufac- 
turers on  large  scale.  Unlimited  quantities 
needed  ot  toy  soldiers,  army,  navy,  marines, 
cannons,  machine  guns,  warships  and  other  toys 
and  novelties.  Greatest  chance  for  industrious 
people  for  independent  business.  Enormous  de- 
mand and  future  in  American  made  toys,  all 
over  United  States,  Canada,  Mexico  and  South 
America,  with  over  50,000  10  cent  stores  and 
toy  dealers.  This  new  American  industry  stands 
out  conspicuously.  Factories  are  established, 
people  trained,  machineries  made.  Christmas 
sets  needed  in  millions  this  year.  The  great 
hit  for  1920  without  any  competition.  We  are 
buyers  of  these  goods  all  year,  paying  fixed 
prices.  Attractive  prices  offered  for  painted 
goods.  Experience  or  tools  unnecessary.  Hun- 
dreds and  more  made  complete  per  hour.  Cast- 
ing form  outfits  from  $3.00  up.  If  you  mean 
business,  send  for  booklet  and  information  free. 
Toy  Soldier  Manufacturing  Co.,  32  Union  Square, 
New  York.   

Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fasci- 
nating profession  by  home  study.  Particulars 
free.  American  School  of  Criminology,  Dept.  E, 
Detroit,  Mich.  

Detectives  Earn  Big  Money.  Excellent  oppor- 
tunity. Particulars  free.  American  Detective 
System,  1968  Broadway,  New  York.  

Waterman's  Self  -  Instruction  Civil  Service 
Courses;  new  336-page  book.  Quickly  prepares 
for  all  examinations.  By  maiT,  $2.50.  Money 
back  if  not  satisfactory.  Information  free.  Write 
to-day,  Chicago  Civil  Service  College,  803  Kesner 

Bldg.,  Chicago.  

Be  a  Mirror  Expert.    $3-$io  a  day;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and   silvering   mirrors   French  method. 
,  Free  Prospectus.    W.  R.  Derr,  Pres.,  579  Decatur 
Street,   Brooklyn,   N.  Y.  

U.  S.  Government  wants  hundreds  Railway 
Mail  Clerks.  Beginner's  salary,  $1,300  year.  Men, 
women,  18  up.  List  positions  free.  Write  to-day. 
Franklin  Institute,  Dept.  O  26,  Rochester,  N.  Y. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.  Press  Syndicate,  5665  St.  Louis,  Mo. 
~~ Become  Auto  Experts.  Hundreds  needed.  $35.00 
week.  Earn  while  learning.  Franklin  Institute, 
Dept.  O806,  Rochester,  N.  Y. 


Health  W  ithout  Drugs 


Stop  Dying.  Learn  How  to  Live.  "Return  to 
Nature."  The  most  wonderful  book  on  the  pre- 
vention and  cure  of  all  diseases  of  the  body, 
mind  and  soul.  Helps  in  the  most  stubborn  and 
given-up  cases.  No  expense,  no  hardships.  Nat- 
ural, rational  home  treatment.  No  drugs  or 
operations,  but  water  cure,  fasting,  diet,  sun  and 
an  baths,  earthpower  and  new-life  forces.  Price, 
cloth,  $3.00;  paper  cover,  $2.00.  Special  price 
E.  E.  reader,  paper  cover  edition,  $1.00  postpaid. 
New  Life  Center,  Box  185,  Butler,  N.  J.,  U.  S.  A. 

The  Abuse  of  the  Marriage  Relation.  For  sin- 
gle, engaged  and  married  men  and  women.  Saves 
disappointment,  prevents  diseases  and  makes 
happiness.  Postpaid  for  seventeen  3c  stamps. 
Nature  Cure  Publishing  Co.,  110  E.  41st  St., 
New  York.  

Florida  Nature  Cure  and  Natural  Life  Resort. 
Ideal  location.  All  rational  agents  used  suited 
to  individual  requirements.  Dr.  Benedict  Lust, 
Tangerine,  Fla.  

Dr.  Benedict  Lust  Nature  Cure  Resort  "Young- 
born."  Butler,  N.  J.  One  of  the  oldest,  best 
equipped  and  most  successful  drugless  institu- 
tions.   Prospectus  free. 


Health. 


Pyorrhea  (Rigg's  Disease — Bleeding  or  Swollen 
Gums).  H.  E.  Kelty,  D.D.S.,  M.D.,  pyorrhea 
specialist  for  15  years,  has  developed  a  success- 
ful home  treatment  for  pyorrhea,  purifying, 
healing,  preventative.  Full  month's  treatment, 
$1  postpaid.  Or  write  for  free  booklet.  Pyorem 
Mfg.  Co.,  439  Seventh  St.,  Brooklyn,  N..Y. 

My-T-Fine  Scalp  Cleaner.  A  new  hair  wash. 
Perfect  dandruff  eradicator.  Cleans  the  scalp, 
strengthens  the  roots,  preserves  the  hair.  Abso- 
lutely harmless.  25c  postpaid.  My-T-Fine  Scalp 
Cleaner,  No.  564  Central  Avenue,  Brooklyn,  N.  Y. 
Agents  wanted. 

Cigarette,  pipe  or  chewing  habit  conquered. 
Guaranteed.  Write  for  free  brochure.  Edw.  J. 
Woods,  TB-300  Station  F,  New  York.  

Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.  Remedy  sent  on  trial.  Superba  Co., 
SA,  Baltimore,  Md.  

Free — Stop  using  tobacco.  We  will  give  free 
information  how  to  conquer  habit  easily  and 
permanently.  Results  Guaranteed.  Anti-Tobacco 
League,  Dept.  C,  Omaha,  Nebr.  

Too  Fat?  Reduce  weight  easily,  pleasantly,  no 
self-starvation,  no  strenuous  exercise.  Reliable, 
guaranteed.  Obtain  Oil  of  Korein  at  any  busy 
pharmacy  or  write  for  free  brochure  to  Korein 
Co.,  NA-300,  Sta.  F.,  New  York. 


ELECTRICAL  EXPERIMENTER 


Business  Opportunities. 


You  can  earn  over  thirty  dollars  weekly  work- 
ing spare  time  for  us.  H.  E.  Phillips  &  Com- 
pany, Service  Division,  Union  City,  Ind. 

Raise  Giant  Rabbits  for  Me.  I  furnish  breed- 
ers cheap  and  buy  all  you  raise  at  30c.  to  60c. 
per  pound  alive.  Hundreds  make  big  money. 
Send  10c.  for  Breeders'  Instruction  Book,  con- 
tract, price  list,  etc.  Y,  Frank  Cross,  6407  Ridge, 
St.  Louis,  Mo.  

Raise  Silver  Foxes.  Exceptional  Opportunity. 
Large  profits.  Easy  to  raise.  Will  not  interfere 
with  your  regular  occupation  if  desired.  Par- 
ticulars free.  C.  T.  Dryz,  5224-75  S.  Maplewood 
Ave.,  Chicago.  

Luminous  Paint  makes  watches,  clocks,  etc., 
visible  in  the  dark;  electric  light  switch  plates, 
pull  chains,  visible  at  night;  easily  applied. 
Large  bottle  50c  (coin)  prepaid.  Sent!  ic  stamp 
for  circular.  Illuminant  Co.,  744L  No.  Lockwood, 
Chicago.  

Enter  a  new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weeks  at  small  expense; 
no  further  capital  required;  no  goods  to  buy; 
job  hunting,  soliciting  or  agency.  Address  Ste- 
phenson Laboratory,  18  Back  Bay,  Boston,  Mass. 

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen;  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore 
if  you  will  qualify.  For  particulars  address 
Secretary,  416  N.  Howard  St.,  Baltimore,  Md. 

I  Made  $30  a  Week  evenings  with  a  small  Mail 
Order  Business.  Home  Free  Booklet  tells  how. 
2c  postage.    Alex  Scott,  Cohoes,  N.  Y. 

Money-Talks  Magazine.  Published  for  progres- 
sive men.  Send  for  sample  copy.  70-B  Park 
Place,  Newark,  New  Jersey. 

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.    Metz,  313  East  89,  New  York. 

3,384  Moneymaking  Plans.  Formulas.  Trade- 
Secrets.  "Encyclopedia  Business  Opportunities." 
3  volumes  $1.  Ideal  Book  Shop,  5501-EV  North 
Robey,  Chicago.  

Just  Out!  Forty  manufacturing  processes  and 
working  formulas  in  current  issue  of  "The 
Process  Bulletin,"  10c  postpaid.  Henry  Fitz- 
gerald,  15  West  65th  St.,  New  York.  

"Quick-Action  Advertising— How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America":  _  A  little  story  of  results,  told  by 
the  advertisers  themselves — not  the  publisher. 
You  will  be  interested  in  reading  this  little  book- 
let which  we  have  prepared  for  prospective  ad- 
vertisers, a  copy  of  which  will  be  gladly  mailed 
to  you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested  and 
responsive  Americans  every  month — men  who 
know  what  they  want  and  who  have  the  money 
to  buy  it.  Write  for  particulars  and  rates — 
today.  Douglas  Wakefield  Coutlee,  225  West  39th 
St.,  New  York. 

Breed  Canaries.  Profitable  pastime.  Particu- 
lars  free.    Bird  Farm,  Lynnhaven,  Virginia. 

Amazing  Profits  manufacturing  "Puffed  Crisp." 
Delicious  confection.  Begin  at  home.  Machine, 
instructions  complete,  $6.50.  Samples  10c.  "Besco," 
3253-E0  Belleplaine  Ave.,  Chicago. 


Salesmen  Wanted. 

Salesman — Side  or  main  line,  to  sell  low  priced 
5,000-mile  guaranteed  tires.  30  x  3V2  non-skid 
sells  for  $11.95;  other  sizes  in  *proportion.  Good 
money-making  proposition  for  livewires.  Write, 
Consolidated  Tire  Co.;  616  So.  Michigan,  Chicago. 

Young  Americas.  Sells  every  family.  100%  up. 
A  future  for  U.  Permanent.  Sample  30c.  Dept. 
J,  Box  527,  Stanley,  Wis. 


Stamping  Names. 


Make  $19  a  hundred  stamping  names  on  key- 
checks.  Send  25c  for  sample  and  particulars. 
Ex  Keytag  Co.,  Cohoes,  N.  Y. 


Scenery  For  Hire. 


Collapsible  Scenery  for  all  plays.  Decorations. 
Amelia  Grain,  Philadelphia. 


Tricks,  Puzzles  and  Games 


Tricks,  Puzzles,  Magical  Apparatus,  Plays, 
Stage  Supplies,  Mind-reading  Acts,  Sensational 
Escapes  and  Illusions.  Send  10c  for  our  big  new 
1920  catalog,  100  pages,  just  off  the  press.  Oaks 
Magical  Co.,  Dept.  549,  Oshkosh,  Wis.  

Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,,  New  York  City. 

Illusions — Stage  tricks  with  500  illustrations. 
Catalogue,  15c.  Small  catalogue  free.  Horn- 
mann  Magic  Company,  304  W.  34th  St.,  New 
York.  

Magic — Card  Tricks.  Sensational  escapes,  jokes,, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  210,  Berlin,  Wis. 
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Books. 


Books  for  Men.  Also  "classy"  pictures.  Cata- 
log  free.    United  Sales  Co.,  Springfield,  III.  

Books  on  Sex  for  men  and  women.  Catalog 
free.    United  Sales  Co.,  Springfield,  III.  

Rare  instructive  and  entertaining  books.  Cata- 
log free.    United  Sales  Co.,  Springfield,  111. 

World's  Best  Book  for  Auto  Mechanics.  Covers 
Elementary  Electricity,  Motor  Car  Electric 
Systems,  The  Gas  Engine  and  Driving  Cars. 
Nearly  six  hundred  diagrams.  Prepaid  to  you 
for  $2.50.  Order  to-day.  H.  E.  Phillips  &  Co., 
Service  Division,  Union  City,  Ind. 

Crucified  Seer  Emmerich,  Nativity,  Egypt,  and 
Cana;  4  books,  20c.    Klein  Co.,  Brandon,  Minn. 

World-Romic  System.  Masterkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English  aviation  dictionary,  61c.  Languages, 
143  W.  47th  St.,  New  York. 

Dear  Reader.  If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my.  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Mesmerism,  Char- 
acter Reading*  Healing,  Mysticism,  Success, 
Salesmanship,  Mechanics,  Entertainments,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa. 

"How  to  Thought  Read."  Mind  Reading  at  any 
Distance,  20c.  "Hypnotic  Suggestion"  the  Secret 
of  Success.  208  pages,  $1.00.  Circulars  free. 
Science  Institute,  E1818  North  Wells,  Chicago. 

Book  of  Nature.  By  Dr.  Faulkner.  Plain  facts 
about  sex  matters  every  man  and  woman,  mar- 
ried or  about  to  marry,  should  know.  10c. 
United  Sales  Co.,  Springfield,  111. 

Star  Amateur  Electrician.  12c.  Pocket  size. 
Joel  Tillberg,  Proctor,  Vermont. 

For  the  Amateur  Wireless  Man.  The  Radio 
Amateur.    Marion,  Illinois.    75c  per  year. 


Idea  Exchange,  an  Amateur's  monthly.  Year, 
$1.00.  Copy,  10c.  If  interested  in  helping  edit 
this  magazine,  send  in  your  stories,  poems, 
cartoons,  etc.,  at  once!  Carl  A.  Hansen,  828 
Eighth  Ave.,  Brookings,  So.  Dak. 


Concordia  Magazine  contains  essays,  short 
stories,  travel  stories,  boy  scout  news,  editorials, 
current  events  and  poetry,  formulas  and  plans. 
Two  years'  subscription,  50c.  Concordia  Maga- 
zine, 9  Water,  York,  Pa. 


Educational — Nature  laws  married  and  engaged 
people  should  know,  50c.  150  modern  house  build- 
ing plans  and  designs,  $1.00.  Other  books,  cata- 
logue free.  Central  Company,  601  Ninth  Ave., 
New  York. 


Back  Issues  of  this  and  other  magazines  sup- 
plied by  Boston  Magazine  Exchange,  107  Mount- 
fort  St.,  Boston. 


Just  Off  the  Press — Design  and  Construction  of 
Audion  Amplifying  Transformers,  Radio  and  Au- 
dio Frequency  Type.  This  latest  and  important 
book  by  Mr.  Edward  T.  Jones,  late  Associate  Edi- 
tor of  "Radio  News,"  will  be  of  great  interest  to 
all  radio  amateurs  thruout  the  land.  The  trans- 
formers shown  in  these  books  have  never  been 
described  in  print  before,  and  have  usually  been 
considered  a  manufacturer's  secret.  Anyone  who 
has  several  vacuum  tubes  cannot  afford  to  do 
without  this  book  because  it  will  enable  him  to 
build  the  necessary  amplifying  transformers  very 
readily.  The  designs  are  very  simple  and  rugged, 
and  anybody  can  make  them  without  much 
trouble  whatsoever.  Mr.  Jones,  the  author,  is  a 
practical  man  who  is  an  experimenter  himself 
and  knows  whereof  he  speaks.  The  book  _  is 
printed  on  good  paper  and  has  an  attractive 
cover  in  two  colors.  Paper  bound.  Size  5  in.  x 
7  in.  Contains  many  illustrations,  diagrams  and 
working  data  necessary  to  build  the  transform- 
ers. Price,  postpaid,  25c.  The  Experimenter 
Publ.  Co.,  Book  Dept.,  233  Fulton  St.,  New  York. 


Old  E.  E.  Back  Numbers.  We  have  some  valu- 
able old  E.  E.  back  numbers  on  hand  as  follows: 

1915 —  Jan.,  March,  April,  May,  June,  July,.  Aug., 
Sept.,    Oct.,    Nov.    and    Dec;    price    each,  35c. 

1916 —  Jan.,  March,  May,  June,  Nov.,  Dec;  price 
each,  35c.  1917 — Jan.,  April,  May,  June,  Aug., 
Nov.,  Dec;  price  each,  35c.  1918 — March,  May, 
June,  July,  Aug.,  Sept.,  Dec;  price  each,  35c. 
1919 — Jan.,  Feb.,  35 c. ;  March,  April,  May,  June, 
July,  Aug.,  Sept.,  Oct.,  Nov.  and  Dec,  price  each, 
20c.  1920-yJan.,  20C  We  can  fill  orders  at  once 
upon  receipt  of  your  remittance.  If  you  have  not 
these  numbers  already,  now  is  your  chance  to 
get  them,  as  they  probably  will  be  snapped  up 
very  quickly.  Experimenter  Publishing  Co.,  233 
Fulton  St.,  New  York  City. 


Experimental  Electricity  Course  in  20  Lessons. 

By  S.  Gernsback  and  H.  W.  Secor,  E.E.  A  Course 
of  the  theory  and  practice  of  Electricity  for  the 
Experimenter.  Every  phase  of  experimental 
.electricity  is  treated  comprehensively  in  plain 
English.  New  experiments  are  described  and 
explained  and  nearly  every  application  of  Elec- 
tricity in  modern  life  is  given.  160  pages — 400 
illustrations.  Flexible  cloth  covet%  75c  postpaid. 
Stiff  cloth  cover,  $1.25  postpaid.  Experimenter 
Publishing  Co.,  Book  Dept..,  233  Fulton  St.,  New 
York  City. 


{Continued  on   page  1094) 
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(Continued  from  page  1093) 
Books.    ( Cont'd.) 


Wireless  Course  in  20  Lessons.  By  S.  Gerns- 
back,  A.  Lescarboura  and  H.  W.  Secor,  E.  E. 
Tells  you  everything  you  want  to  know  about 
"Wireless"  theory,  practice  and  history.  A 
clear,  concise  course  on  every  phase  of  this 
subject.  160  pages — 350  illustrations,  30  tables. 
Flexible  cloth  cover,  75c  postpaid.  Stiff  cloth 
cover,  $1.25  postpaid.  Experimenter  Publishing 
Co.,  Book  Dept.,  233  Fulton  St.,  New  York  City. 

How  to  Make  Wireless  Receiving  Apparatus. 
100  pages,  go  illustrations.  Only  strictly  modern 
radio  apparata  are  described  in  this  book  and  the 
illustrations  and  descriptions  are  so  clear  and 
simple  that  no  trouble  will  be  experienced  in 
making  the  instruments.  Paper  covered.  25c 
postpaid.  Experimenter  Publishing  Co.,  Book 
Dept.,  233  Fulton  St.,  New  York  City. 

How  to  Make  Wireless  Sending  Apparatus.  100 
pages,  88  illustrations.  Written  and  publisht 
entirely  for  the  wireless  enthusiast  who  wants 
to  make  his  own  radio  apparatus.  Contains  more 
information  on  "how  to  make  it"  than  any  other 
book  we  know  of.  Paper  bound,  25c  prepaid. 
Experimenter  Publishing  Co.,  Book  Dept.,  233 
Fulton  St.,  New  York  City. 


Exchange. 


Sell  my  '/,  kilowatt  compound  wound  D.  C.  115 
V.  dynamo  with  field  rheostat.  Robin  &  Myer 
make.  Hardly  used.  My  price  here  $40.  M. 
Anderson,  Ardmore,  S.  Dak. 

Cratton  &  Lambert  Brazier  No.  Eleven  for  sale. 
Absolutely  new,  at  a  bargain.  Address  B.  F. 
Best,  Jr.,  Goldsboro,  N.  C.  

Sell  "NAA"  receiving  transformer,  $8.00.  Navy 
type  receiving  transformer,  $17.00.  Drafting  out- 
fit, $10.00.  Developing  outfit,  $7.00.  Raymond 
Fiedler,  70  Sargent  St.,  Lawrence,  Mass. 

Sale — Electrical  Experimenters.  1915- 1916  copies, 
35c  each.  1917-18  copies,  30c  each.  F.  Kessler, 
853  E.  Main,  Decatur,  111.  

Exchange  new  telegraph  outfit  for  small  dy- 
namo. Charles  Malpede,  1248  McAllister  Place, 
Chicago,  111.  

Sale — Send  stamp.  List  of  electrical  and  radio 
apparatus  parts.  Magazines  and  books.  Stassen 
R  1.  W.  St.  Paul,  Minn.  

Six  $5  Electrical  Water  Purifiers.  I  want  a 
small  film  camera;  electro  motor;  $10  set  tele- 
phones; or  offers.  Clarence  Skinner,  Topeka, 
Kansas. 

Buy,  Sell,  Exchange.  Wireless  and  electrical 
goods.  Murdock,,  Clapp-Eastham,  Thordarson, 
Brandes,  etc.  Send  10c.  stamps  for  our  circulars 
listing  new  standard  apparatus  at  less  than 
manufacturer's  prices.  We  have  to  exchange: 
Wireless,  Electrical,  Optical,  Cameras,  Printing 
Presses,  Typewriters.  Large  list  free.  LaRoy 
Zehrbach,   10  College   Ave.,  Hiram,  Ohio.  

General  Electric  Volt  and  Ammeter  Type  D.K.5, 
o  to  30  volts  and  0  to  15  amps.,  for  shotgun. 
R.  C.  Wickersham,  Tipton,  Indiana. 


Patent  Attorneys. 


For  Sale — Martin  Vibroplex, 
341  S.  Lime,  Lexington,  Ky. 


I.  G.  Wilson, 


For  Sale— De  Forest  P-500  Audion  Panel  with 
20- V.  "B"  Battery,  excellent  condition.  Price, 
$17.50.  W.  H.  Stonerook,  3687  5th  St.,  San  Diego, 
Calif.  

For  Sale — Experimental  Shop,  consisting  of 
screw  cutting  engine  lathe,  g-in.  swing,  Goodell- 
Pratt  lathe  complete,  other  tools,  etc.  Robert 
Bohaty,  4<4  Fast  77th  Si      NY«   York  <  ity. 

For  Sale.  No.  28,  No.  30,  No.  32  green  silk  wire. 
Free  samnles.  R.  N.  Winters,  404  Pearl  St., 
Camden,  N.  J. 

 For  Men.  

Detectives  Earn  Big  Money.  Travel.  Great 
demand.  Experience  unnecessary.  We  train 
you._  Write  for  free  particulars.  American  De- 
tective  System.  1968  Broadway,  N.  Y. 

Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results.  Intensely  interesting  booklet 
free.    Winslow  H.  Chase,  Washington,  D.  C. 

Pyorrhoea,  loose  teeth,  bleeding  gums.  Treat- 
ment— advice,  by  graduate  specialist,  Harvard 
University,  $1.00.  _  Correspondence  invited.  Har- 
vard  Dental  Specialty  Co.,  Cadiz,  Ohio.  

Send  Us  Your  Dull  Safety  Razor  Blades.  We 
will  re-sharpen  them  so  they  shave  like  new 
blades  for  3c  each,  any  kind.  Quick  service. 
Entire  satisfaction  guaranteed.  Antiseptic  astrin- 
gent pencil  given  free^  with  every  dollar  order  if 
you  mention  "Electrical  Experimenter."  Send 
your  blades  to-day.  Keenedge  Company,  Inc., 
Dept.  L,  184  Washington  St.,  Chicago,  111.  

Safety  Razor  Blades  re-sharpened;  double  edge, 
35c  per  dozen;  single  edge,  25c  per  dozen;  we  pay 
postage.  White  Star  Safety  Razor  Sharpening 
Co.,  611  Chestnut  St..  Northside,  Pittsburgh.  Pa. 

Oilproof  Caps— "The  Cap  that  Oil  Can't  Soil," 
from  tan  or  black  leatherette,  made  in  latest 
style  with  non-breakable  peak,  $2.00.  Zucker- 
man,  204  W.  23d  St.,  New  York. 


For  the  Hair 


I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  had  won- 
derful results.  Fine  for  dandruff.  Harmless. 
Will  send  box,  postpaid,  with  recipe,  10c.  John 
Hart  Brittain,  150  E.  32d  St.,  BB-300,  New  York. 


Millions  spent  annually  for  ideas!  Hundreds 
now  wanted!  Patent  yours  and  profit.  Write 
to-day  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ■  ideas  wanted,  how  we  help 
you  sell,  etc.  212  Patent  Dept.k  American  Indus- 
tries,  Inc.,  Washington,  D.  C.  

Patents  Procured — Trade  Marks  Registered.  A 
comprehensive,  experienced,  prompt  service  for 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for  dis- 
closing idea  free  on  request.  Richard  B.  Owen, 
130  Owen  Bldg.,  Washington,  D.  C,  or  2278-T 
Woolworth  Bldg..  New  York.  

John  M.  McLachlen,  Atty. -at-Law.  Patents, 
trade  marks,  copyrights.  410  McLachlen  Bldg<, 
Washington,  D.  C. 

Patents.  Foremost  word  free.  Write  now. 
Metzger,  Washington,  D.  C. 

M.  F.  Miller,  Ouray  Bldg.,  Washington,  D.  C. 
Patent  Attorney,  Mechanical  and  Electrical  Ex- 
pert. Best  quality  of  work  and  results.  Mod- 
erate charges.    Advice  free. 

"Investors'  Adviser"  sent  free  on  .request. 
William  C.  Linton,  918  F  Street  N.  W.,  Wash- 
ington, D.  C,  363  University  Street,  Montreal, 
Canada. 

Patent  Attorney.  Consulting  Engineer.  High- 
class  patent  service  in  all  its  branches.  Write 
for  particulars.  M.  H.  Loughridge,  1*457  Broad- 
way, New  York. 

Don't  Lose  Your  Rights  to  patent  protection. 
Before  disclosing  your  invention  to  anyone,  send 
for  blank  form  "Evidence  of  Conception"  to  be 
signed  and  witnessed.  Form  and  information 
concerning  patents  free.  Lancaster  and  Allwine, 
242  Ouray  Bldg.,  Washington,  D.  C.  Originators 
of  the  form  "Evidence  of  Conception." 

Inventions  Patented,  trade  marks  registered, 
labels,  prints,  ..publications  copyrighted;  prompt 
service,  reasonable  fees,  plain  advice;  request 
detailed  information  before  placing  your  business. 
Jaynes  &  Jaynes,  802  Kellogg,  Washington,  D.  C. 

Patents — Herbert  Jenner,  patent  attorney  and 
mechanical  expert,  622  F  St.,  Washington,  D.  C. 
I  report  if  patent  can  be  had  and  its  exact  cost. 
Send  for  circular. 

Patents — Fees  in  installments.  Frank  T.  Fuller, 
formerly  lieutenant.  Engineers,  Washington,  D.C. 

Patents— Prompt,  personal,  efficient  service  by 
an  attorney-at-law,  skilled  in  all  branches  of 
patent  practice.  Over  12  years'  a~tual  experience; 
full  information  upon  request.  B.  P.  Fishburne, 
330  McGill  Bldg.,  Washington,  D.  C.  

Inventors,  send  sketch  of  model  of  your  inven- 
tion for  opinion  concerning  patentable  nature 
and  exact  cost  of  applying  for  patent.  Book, 
"How  to  Obtain  a  Patent,"  sent  free.  Gives  in- 
formation on  patent  procedure  and  tells  what 
every  inventor  should  know.  Established  twenty- 
five  years.  Chandlee  &  Chandlee,  414  Seventh 
St.,  N.  W.,  Washington,  D.  C. 


For  Inventors. 


"Sell  or  Finance  Inventions."  Read  Money- 
Talks  Magazine.  Send  for  free  sample  copy. 
70-B  Park   Place,   Newark,   N.  J.  

Brooklyn  Experimental  and  Tool  Co.,  462  Ridge- 
wood  Ave.,  Brooklyn,  specializes  in  small  money- 
making  articles.  Send  your  ideas  to  us  for  free 
advice  as  to  practicability  and  estimate  for  model 
and  patent.  All  communications  strictly  confi- 
dential. 

Inventors,  protect  yourselves.  Record  idea 
before  exposing  it  to  anyone,  even  myself  or 
other  attorneys.  Klein  Cons.  Eng.,  Reg.  Patent 
Attorney,  21  Park  Row,  New  York. 

Inventors — We  do  experimental,  model,  tool, 
die  and  jig  work;  light  manufacturing.  Miller 
&  O'Brien  Mfg.  Co.,  Saint  Paul,  Minn.  

"Inventors'  Guide"  free  on  request;  gives 
valuable  advice  and  information  for  all  inventors. 
Write  Frank  Ledermann,  Registered  Patent  At- 
torney,  17  Park  Row,  New  York. 

Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,  D.  C.  

900  Mechanical   Movements,   also  illustrations 

explaining  50  Perpetual  Motions.  My  book, 
"Inventor's  Universal  Educator,"  fifth  edition, 
tells  how  to  procure  and  sell  patents.  Govern- 
ment and  other  costs.  Covers  the  matter  from 
A  to  Z.  160  pages  elegantly  bound.  Contains 
noted  decisions  of  U.  S.  Supreme  and  State 
Courts  on  patent  cases.  Mechanical  Movements 
greatly  assist  inventors, _  suggest  new  ideas  that 
may  prove  of  great  aid  in  perfecting  inventions. 
Tells  how  to  select  an  attorney.  Has  valuable 
information  regarding  Patent  Sharks,  Selling 
Agents  and  Brokers.  Price  $2.  Postage  free 
everywhere.  Fred  G.  Dieterich,  603  Ouray  Bldg.i, 
Washington.  D.  C. 

Inventions  Wanted — Cash  or  royalty  for  ideas. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo. 


Printing. 


1,000  Newmarket  Bond  Letterheads,  prepaid, 
$2.50.  Envelopes  $2.75.  Echo  Printery,  Wauwau- 
tosa.  Wis.  

3,000  Two-Color  Labels,  $1.25.  Irvin  J.  Wolf, 
Station  E,  Philadelphia. 

Embossed  note  sheets  and  envelopes,  hundred 
each,  dollar  eighty.    Daniels  Co.,  Pittston,  Pa. 


Song  Poems  Wanted. 


Write  the  Words  for  a  Song.  We  revise  poems, 
write  music  and  guarantee  to  secure  publica- 
tion. Submit  poems  on  any  subject.  Broadway 
Studios,  197C  Fitzgerald  Bldg.,  New  York. 

Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111.  

Song-writers.  Market  your  compositions.  Our 
successful  plan  brings  results.  Work  examineu 
free  and  honest  advice  given.  Morrison  Music 
Shop,  Dept.  E,  Indianapolis,  Indiana. 

You  Write  Words  for  a  Song — We  write  the 
music,  publish  and  secure  a  copyright.  Submit 
poems  on  any  subject.  The  Metropolitan  Studios, 
914  So.  Michigan  Ave.,  Room  113,  Chicago,  111. 

Write  a  Song — Love,  mother,  home,  childhood, 
patriotic  or  any  subject.  I  compose  music  an  1 
guarantee  publication.  Send  words  to-day. 
Thomas  Merlin,  326  Reaper  Block,  Chicago. 

Song-writers'  Manual  and  Guide  Sent  Free: 
Contains  valuable  instructions  and  advice.  Sub- 
mit song-poems  for  examination.  We  will  fur- 
nish music,  copyright  and  facilitate  publication 
or  sale.  Knickerbocker  Studios,  319  Gaiety  Bldg.. 
New  York. 
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Stamps  and  Coins. 


Best  one  cent  approvals  in  America.  F.  P 
Hand,  1117  So.  60th  St.,  Phila.,  Pa.  

200  All  Different  Stamps,  including  Bosnia, 
Bavaria,  China,  Guatemala,  Bulgaria,  Bohemia. 
Polandk  Turkey,  etc.,  and  Dime  Stamp  Album, 
only  one  to  customer,  all  for  25c.  Our  approval 
sheets  contain  bargains  priced  at  ic.  to  5c.  net. 
150  different  U.  S.  postage  and  Civil  War  reve- 
nues for  only  75c.  Indiana  Stamp  Co.,  Dept.  E, 
Indianapolis,  Ind. 

Stamp  Collection  for  sale;  over  500  selected 
stamps  collected  12  years  ago;  $17.00  takes  them. 
Nelson  L.  Kunkel,  1201  Schuyler  St.,  Utica,  N.  Y. 

South  America.  Buy  direct.  1,000  fine  assorted 
Paraguay,  Uruguay,  etc.,  for  $2  bill.  Exchange 
rare  stamps  with  collectors  and  dealers;  lots  or 
on  sheets.  C.  P.  Mego,  Necochea  .193,  Lomas 
Dezamora,  Argentine  Republic. 

Have  you  seen  The  Stamp  Herald?  Finest 
monthly  stamp  paper  published.  Subscription 
50c.  a  year.  3  months'  trial  for  10c.  Stamp 
Herald  Publishing  Co.,  Dept.  E,  Indianapolis,  Ind. 

300  Different  Stamps,  50c.  Fred  Onken,  630 
79th  Street,  Brooklyn,  N.  Y.  

Stamps — 61  All  Different  Free.  Postage,  3c. 
Mention  paper.     Quaker  Stamp  Co..  Toledo.  O 

California  Gold,  quarter  size,  27c;  half-dollar 
size,  53c.  Columbian  nickel  and  catalogue  10c. 
Norman  Shultz,  King  City,  Mo.  

Stamps — 50  varieties,  Transvaal,  Brazil,  Peru, 
Cuba,  Mexico,  etc.,  and  album,  10c;  60  different 
U.  S.,  25c;  1,000  hingesj,  10c;  1,000  mixed,  40c. 
List  free.  I  buy  stamps.  C.  Stegman,  5936  Cote 
Brilliante,  St.  Louis,  Mo.  

Coins,  medals,  paper  money,  antique  firearms. 
Indian  relics,  curios,  stamps.  Catalogue  free. 
Antique  Shop,  33a  South  18th,  Philadelphia. 

Big  Money.  As  high  as  $10  or  over  paid  for 
cancelled  postage  stamps.  Latest  price  list  for 
ioc.  Ball  Supply  House,  722  State  Blvd.,  Fort 
Wayne,  Indiana. 

Old  Coins  Wanted. 

We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu 
able  coins.  Send  ioc.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  110,  Le  Roy,  N.  Y. 


Phonographs. 


Build  your  own  phonographs  and  manufacture 
them  for  profit.  Drawing,  instruction,  parts 
price 'list,  blue  print,  etc.,  complete,  sent  free 
upon  request.  Write  to-day.  Associated  Phono 
graph  Co.,  Dept.  E  1,  Cincinnati,  Ohio. 

Bu'ld  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  ten  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind. 

Formulas. 

1,000  Formulas,  25c.  Luminous  paint — Resilver- 
ing  mirrors — Renewing  dry  batteries — Mechanics' 
soap — Carbon  remover — Gas  tonic — Puncture  plug- 
ger — 20c  each.  Entire  collection,  50c.  Satisfaction 
guaranteed.  Ideal  Book  Shop,  5501-EF  North 
Robey,  Chicago. 

Don't  Be  a  Plugger.  Make  big  money  manu- 
facturing household  necessities.  Six  Formulas, 
25c.    Box  53,  Desplaines,  111. 

1,000,000  Formulas.  Processes.  Trade  secrets 
for  every  business.  1016  pages,  $2.  Ideal  Book 
Shop,  5501-EE  North  Robey,  Chicago. 

500  Successful  Money-making  Formulas  and 
Trade  Secrets.  Postpaid,  25c.  Charles  Dynes, 
Winchester,  Indiana. 
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Electrical  Supplies  and  Appliances. 

Battery,  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio.  

"If  It's  Electrical  We  Have  It."  Davis  Electric 
Company,  721  nth  St.  N.  W.,  Washington,  1).  G. 

15c  Heavy  Brass  Binding  Posts,  15  for  $1.00. 
3  point  slate  base  contact  switches  with  binding 
posts,  35c.  Each  postage  5c.  A.  Haupt,  2442 
Ogden  Ave.,  Chicago,  111.  

Boys — Here  is  the  simplest  and  cheapest  elec- 
tric telegraph  ever  devised.  With  the  "K"  Ap- 
plicator you  need  no  batteries.  Get  electricity 
free,  instantly'  anywhere  at  any  time.  Send 
thirty  cents  (postal  money  order),  for  full  in- 
structions how  to  make  the  "K"  Applicator  and 
how  to  operate  an  electric  telegraph  without 
batteries.  Is  easier  to  make  and  requires  less 
material  than  you  would  use  in  making  a  kite. 
Gives  constant,  smooth  even  current  day  and 
night,  never  runs  down  even  upon  closed  cir- 
cuit. Works  on  any  meta'lic  ~line,  even  barbed 
wire  fence,  as  no  insulators  necessary.  The  "K" 
Applicator,  Missouri  Valley,  la.  

Inventors:  Models,  Dies,  Tools,  28  years' 
experience,  work  guaranteed,  lowest  price.  Man- 
ufacturing of  specialties  our  hobby.  Peerless 
Die  &  Tool  Co.,  121  Opera  PI.  D.  B.,  Cincinnati, 
Ohio.  ■ 

Storage  Batteries.  Make  the  plates  yourself. 
We  will  tell  you  how.  Sample  plate,  40c.  Wind- 
sor Specialty  Co.  (not  incorporated),  5419  Wind- 
sor  Ave.,  Chicago,  IU.  

Auction  Bargain — 8,000  complete  soldering  out- 
fits at  38c  each  (money  order).  Soldering  iron 
alone  worth  more.  Harry  Fuchs,  1805  Pitkin 
Ave.,  Brooklyn,  N.  Y.  

Electrical  Workers  and  All  Others — who  are 
interested  in  electrical  work  in  the  reconstruction 
that  is  taking  place.  To  send  us  their  name  and 
receive  descriptive  literature  of  our  modern  blue 
print  chart  method  of  electrical  wiring.  Souvenir 
information  card  included.  Electrical  Wiring 
Diagram  Co.,  Box  C  173,  Altoona,  Pa.  

Mansfield's  Automatic  Water  and  Oil  Finder  a 
proved  success,  silver  medal  awarded.  Partic- 
ulars from  Edwin  A.  Mansfield  &  Co.,  94  Victoria 
Road,  New  Brighton,  England. 

104  Induction  Motor  Connecting  Diagrams. 
Blueprints  in  book  form.  One,  two,  three,  phase. 
$2.70.  International  Blueprint  Co.,  Box  87,  Gate- 
way, Kansas  City,  Missouri. 

Blueprints — Motor  connections.  236  A. C.  Single, 
two,  and  three  phase,  including  voltage,  cycle, 
phase,  speed  changing.  123  D.  C.  diagrams.  Shows 
voltage  changing,  testing,  etc.  120  Transformer 
diagrams.  Single,  two,  and  three  phase.  170 
rheostats,  controllers,  compensators,  automatic 
starters,  and  voltage  regulating  devices,  with 
both  internal  and  external  connections.  10  Sam- 
ples A.  C.  25c.  Particulars  free.  Charles  Chitten- 
den, Dept.  A,  3024  Matthews  Avenue,  Kansas 
City,  Missouri. 

Experimental  Electricity  Course  in  20  Lessons. 
By  S.  Gernsback  and  H.  W.  Secor,  E.E.  A 
Course  of  the  theory  and  practice  of  Electricity 
for  the  Experimenter.  Every  phase  of  experi- 
mental electricity  is  treated  comprehensively  in 
plain  English.  New  Experiments  are  described 
and  explained  and  nearly  every  application  of 
Electricity  in  modern  life  is  given.  160  pages — 
400  illustrations.  Flexible  cloth  cover,  75c  post- 
paid. Stiff  cloth  cover,  $1.25  postpaid.  Experi- 
menter Publishing  Co.,  Book  Dept.,  233  Fulton 
St.,  New  York  City. 

Postcards  and  Pictures. 

Rare  Real  Photos.  Bathing  beauties,  models, 
the  kind  you  want.  Sample,  dime.  Write, 
Artiste,  Auburn,  Ind. 

High  Art  Subjects.  Beautiful  models  in  classic 
poses.  Send  10c  for  illustrated  miniature  refer- 
ence sheet  and  price  list.  United  Sales  Co.., 
Springfield.  111.  

Real  Photos,  handsome  girl  models,  rare  poses. 
Samples,  25c.  Garvey,  E.  Perkins  Place,  Brock- 
ton,  Mass.  

Beautiful  Art  Post  Cards,  photographs;  state 
wants.  Samples^  25c.  Art  Studio,  826  Calhoun 
St.,  Ft.  Wayne,  Ind.  

Classy  Pictures — Do  you  like  real  'snappy"  pic- 
tures? Boys,  these  are  all  nifty  pocket  size 
pictures),  and  we  know  you  will  like  them. 
Make  fine  den  decorations.  Send  for  a  set  to- 
day. Prices,  $1.00  per  dozen;  set  of  30  for  $2.00. 
Fifty  for  $3.00.  Two  samples,  25c.  United  Sales 
Co.,  Springfield,  111. 

Personal. 

The  Salesman  Win$  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  mail 
and  guarantee  offer  of  position  or  refund  tuition. 
For  interesting  particulars  address  Kansas  Vo- 
cational  Bureau,  Miltonvale,  Kansas. 

Write  to  famous  Hawaiian  Beauties,  Swim- 
mers, etc.,  membership  25c.  Hawaiian  Corre- 
spondence Club  c/o  L.  de  Roo,  Box  306,  Honolulu, 
Hawaii. 

Rubber  Stamps. 

Rubber  Stamps  made  to  order.  McCaddon  Com- 
pany, Zanesville,  Ohio. 


Motor  Engines  and  Dynamos. 

Make  Motors  at  Home.  Complete  set  of  ma- 
terials and  instructions,  $1.00.  Geo.  Willoughby, 
403  Waller,  Saginaw,  Mich. 

Small  Motors  and  Generators.  Cancelled  Gov- 
ernment Contracts.  A.  C.  Motors,  $9.50  each 
and  up.  12  Light  110- volt  generators,  $26.50  each; 
battery-charging  outfits,  $30  each  and  up.  New 
motors  Va-1/z  up  to  5  H.  P.  for  all  phases  and 
frequencies  of  current.  Write  for  late  bulletin. 
Bargains  in  motors  anil  generators.  Address 
Motor  Sales  Dept.,  No.  12,  West  End,  Pittsburgh, 
Penna. 

Complete  set  of  drawings  of  the  Liberty  12 
Engine.  A  United  States  Standardized  Aircraft 
Engine.  Giving  all  views  with  number  of  parts, 
names  of  parts  anil  weights  of  parts.  Mail  $1.00. 
Dept.  A,  Ocean  Publishing  Co.,  25  W.  42nd  St., 
New  York  City. 

Motors  Electric,  we  buy,  sell,  exchange  motors 
of  various  sizes;  large  stock;  prompt  shipments. 
General  Distributing  Co.,  22  West  First  St., 
Duluth,  Minn. 


Wireless. 

Wireless  Amateurs,  you  can  build  things  better 
from  working  drawings.  Send  $1.00  to-day  for 
set  of  blueprints  of  an  amateur  wireless  receiv- 
ing set.  Northwestern  Blueprint  Co.,  Portland, 
Oregon.    Box  331. 

The  Audion.  Its  early  history  and  develop- 
ment, Electron  Theory  and  Trigger  Action,,  com- 
piled by  a  Chief  Electrician  Radio  who  was  sta- 
tioned at  the  Naval  Radio  School  as  Instructor 
for  two  years,  written  by  an  old  amateur  for 
the  amateurs  in  words  that  they  can  understand. 
Also  blue  print  diagrams  for  hook  ups  for  re- 
ceiving damped  signals,  using  both  air  exhausted 
and  gas  bulbs.  Receiving  undamped  signals  and 
regenerative  circuits.  Two-step  amplifier,  using 
same  (A)  and  (B)  batteries  for  both  steps.  Wire- 
less telephony  with  power  bulb.  Working  blue 
prints  on  how  to  build  a  "One  to  One"  trans- 
former for  use  with  Audion  Amplifier.  All  for 
$2.00.  Address  T.  O.  McKenzie,  104  Warburton 
Ave,  Yonkers,  N.  Y. 

Complete  Receiving  Sets,  $7.00  and  up.  With 
1,000  ohm  receiver,  tested  mineral;  guaranteed. 
Bulletin  for  stamp.  Jenkins,  Room  2,  923  Pur- 
chase St.,  New  Bedford,  Mass. 

Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts;  send  2c  tor  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 

Just  Off  the  Press — Design  and  Construction  of 
Audion  Amplifying  Transformers,  Radio  and  Au- 
dio Frequency  Type.  This  latest  and  important 
book  by  Mr.  Edward  T.  Jones,  late  Associate  Edi- 
tor of  "Radio  News,"  will  be  of  great  interest  to 
all  radio  amateurs  thruout  the  land.  The  trans- 
formers shown  in  these  books  have  never  been 
described  in  print  before,  and  have  usually  been 
considered  a  manufacturer's  secret.  Anyone  who 
has  several  vacuum  tubes  cannot  afford  to  do 
without  this  book  because  it  will  enable  him  to 
build  the  necessary  amplifying  transformers  very 
readily.  The  designs  are  very  simple  and  rugged, 
and  anybody  can  make  them  without  much 
trouble  whatsoever.  Mr.  Jones,  the  author,  is  a 
practical  man  who  is  an  experimenter  himself 
and  knows  whereof  he  speaks.  The  book  is 
printed  on  good  paper  and  has  an  attractive 
cover  in  two  colors.  Paper  bound.  Size  5  in.  x 
7  in.  Contains  many  illustrations,  diagrams  and 
working  data  necessary  to  build  the  transform- 
ers. Price,  postpaid,  25c.  The  Experimenter 
Publ.  Co.,  Book  Dept.,  233  Fulton  St.,  New  York. 

Attention  Amateurs!  If  you  are  building  your 
own  wireless  outfits  we  can  supply  you  with 
fibre,  and,  Bakelite-Dilecto,  in  sheet,  rod  or  tube, 
cut  to  size.  Also  brass,  sheet,  rod,  screws,  and 
nuts.  Switch  points,  levers,  knobs,  and  binding 
post.  Experimental  and  machine  work,  done  to 
your  sketches.  Send  for  our  new  price  list  at 
once  and  save  money.  O.  L.  Bortz  Machine  Co., 
Greenville,  Pa. 

Bargain.  High  Frequency  Coils — Tesla  style. 
Electrically  correct.  Assembled — $6.00.  Parts 
ready  to  assemble.  Secondary  wound  $5.00.  Not 
wound  $4.00.    Derrick  &  Hepburn,  Grampian,  Pa. 

Wireless  Course  in  20  Lessons.  By  S.  Gerns- 
bach,  A.  Lescarboura  and  H.  W.  Secor,  E.E. 
Tells  you  everything  you  want  to  know  about 
"Wireless"  theory,  practice  and  history.  A  clear, 
concise/  course  on  every  phase  of  this  subject. 
160  pages — 350  illustrations.  30  tables.  Flexible 
cloth  cover,  75c  postpaid.    Stiff  cloth  cover,  $1.25 

Sostpaid.  Experimenter  Publishing  Co.,  Book 
'ept.,  233  Fulton  St.,  New  York  City.  

How  to  Make  Wireless  Sending  Apparatus,  mi 
pages,  88  illustrations.  Written  and  published 
entirely  for  the  wireless  enthusiast  who  wants 
to  make  his  own  radio  apparatus.  Contains  more 
information  on  "How  to  make  it"  than  any  other 
book  we  know  of.  Paper  bound.  25c  postpaid. 
Experimenter   Publishing   Co.,    Book    Dept.,  231 

Fulton  St.,  New  York  City.  

Aerial  wire,  seven  strand  No.  22  pure  copper 
aerial  cable.  High  tensile  strength  and  100  per 
cent  radiation.  Shipping  weight  is  lbs.  per 
1000  feet.  Postage  extra.  No  C.  O.  D.'s  at  this 
low  price.  Immediate  delivery.  One  cent  per  foot, 
nine  dollars  per  thousand.  Lee  A.  Bates,  8  Moen 
Street,  Worcester,  Mass. 


(Cont'd.) 


How   to  Make  Wireless   Receiving  Apparatus. 

100  pages — 90  illustrations.  Only  strictly  modern 
radio  apparata  are  described  in  this  book  and  the 
illustrations  and  descriptions  are  so  clear  and 
simple  that  no  trouble  will  be  experienced  in 
making  the  instruments.  Paper  covered,  25c 
postpaid.  Experimenter  Publishing  Co.,  Book 
Dept.,  233  Fulton  St.,  New  York  City. 

Short  Stories,  Manuscripts,  Wanted. 

Short  Stories,  poems,  plays,  etc.,  are  wanted 
for  publication.  Literary  Bureau,  165  Hannibal. 
Missouri, 


Song  W  riters. 


Song    Writers:       You    cannot    afford  to  miss 

our  proposition.     Reference,  any  bank  or  first 

class  sheet  music  house.  Warner  C.  Williams 
&  Co.,  Dept.  L,  Indianapolis,  Ind. 


Stammering. 


St-Stu-t-t-tcring  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 


Instruction. 


Crystal  Gazing — The  craze.  Send  self-addressed 
stamped  envelope  for  free  instructions.  Zancigs 
Studio  Asbury  Park,  N.  J. 

Cartooning — Comics  and  Lettering  in  fourteen 
easy  lessons.  Only  $5  postpaid.  Over  300  illus- 
trations. Sample  lesson,  25c.  Ernie's  School. 
Elvria.  Ohio. 


Learn  Dancing. 


Learn  Fox  Trot,  Waltz,  Two-Step  and  One-Step 
in  your  own  home  by  wonderful  Peak  System  ol 
Mail  Instruction.  Thousands  taught  success- 
fully. No  music  needed.  Write  for  free  informa 
tion.  William  Chandler  Peak,  M.B.,  Room  229. 
821  Crescent  Place,  Chicago. 


Musical  Instruments. 


Violins.  Deep,  Mellow.  Soulful  —  on  credit 
Easy  terms  for  wonderful  instrument.  Get  de- 
tails today.  Gustav  Henning,  231  nth  St., 
Miami,  Florida. 


Novelties. 


Big  Trick  and  Novelty  Catalog  Free.  United 
Sales  Co.,  Springfield,  111. 


News  Correspondents. 


Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 


For  Advertisers. 


"Quick-Action  Advertising — How  it  is  Building 
Business  for  the  Progressive  Advertisers  of 
America":  A  little  story  of  results,  told  by  the 
advertisers  themselves — not  the  publisher.  You 
will  be  interested  in  reading  this  little  booklet 
which  we  have  prepared  for  prospective  adver- 
tisers, a  copy  of  which  will  be  gladly  mailed 
to  you  upon  request.  It  tells  you  how  to  talk 
business  with  1,000,000  intelligent,  interested 
and  responsive  Americans  every  month — men 
who  know  what  they  want  and  who  have  the 
money  to  buy  it.  Write  for  particulars  and 
rates — today.  Douglas  Wakefield  Coutlee,  22s 
West  39th  St..  New  York.  

24  Words  in  100  Syndicate  Magazines,  $1.00;  inch 
display,  $4.00.  Lists  free.  Stanford  Advertising 
Co.,  Pittsburgh.  

Money?  Jacobus  Art  Ads  make  small  space 
pay  big  dividends.  Price  $5.00.  Write  today. 
Jacobus  Service,  1073  Sanford  Ave.,  Irvington, 
New  Jersey. 


For  the  Photographer. 


Do  you  take  pictures?  Write  for  free  sample 
of  our  big  magazine,  showing  how  to  make 
better  pictures  and  earn  money.  American  Pho- 
tography, 465  Pope  Building,  Boston,  Mass. 


WANT  MORE  MONEY 

HERE  IT  IS 

Hundreds  of  Men — elderly,  young  or  middle 
aged  make  BIG  MONEY  every  month  repre- 
senting our  magazines.  Work  Your  Way 
Through  College,  buy  the  hobbies  you  are  in- 
terested in;  or  go  into  a  good  paying  business 
for  yourself.  You  can  spend  all  of  your  time 
or  a  few  hours  a  day.  You  can  make  spending 
money  or  you  can  guarantee  yourself  a  BIG 
INCOME. 

If  you  can  use  more  money  and  you  are  willing 
to  put  in  a  few  hours  a  day  don't  fail  to  in- 
vestigate this  offer.  You  will  like  the  work 
and  no  matter  what  your  present,  pursuits,  your 
faculties  will  be  better  developed.  Write  to- 
day for  full  particulars. 

THE  EXPERIMENTER  PUB.  CO. 
Circulation  Dept.,  233  Fulton  St.,  New  York 
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Superb  Health, 
Vitality,  Beauty 


HY  suffer  from  headache,  nervousness, 
rheumatism,  skin  diseases,  or  other  ail- 
ments that  keep  you  from  enjoying  perfect 
health,  sparkling  vitality  and  youthful  beauty? 
Now  through  a  wonderful  scientific  instrument 
you  can  enjoy  all  the  health-giving,  vitalizing 
benefits  of  the  famous  Violet  Ray  Treatment, 
right  in  your  own  home  and  at  a  trifling  cost.  The  Vi-Rex 
Violet  Ray  Machine  is  the  new  product  of  science — a 
machine  that  is  absolutely  safe  and  harmless,  so  simple  that 
a  child  can  operate  it,  so  effective  that  you  will  marvel  at  its 
quick  results.    Prove  to  yourself  that  you  can  have  twice  the 
health,  twice  the  energy,  vigor  and  strength  you  now  have.  See 
how  these  wonderful  rays  bring  new  life  and  vitality  to  every  cell, 
organ  and  tissue.    See  how  just  one  treatment  tones  up  your  entire 
system,  leaving  you  refreshed  and  rested,  your  nerves  soothed,  your  skin 
owing  with  healthful  color. 

FREE— 20  Violet  Ray  Treatments  at  Home 


Once  you  have  tried  the  wonderful 
Vi-Rex  Violet  Ray  Machine  you  will  be 
just  as  delighted  with  this  amazing  treat- 
ment as  the  hundreds  of  other  users,  in- 
cluding physicians  and  beauty  specialists 
who  give  it  their  enthusiastic  endorsement. 
That  is  why  we  want  you  to  try  the  Vi-Rex 
Violet  Ray  Machine  without  risking  a 
single  penny.  We  know  that  you  will  be 
so  thoroughly  gratified  with  its  use  that 
you  will  not  be  willing  to  part  with  it  at 
any  price.  So  for  a  limited  time  we  are 
making  this  amazing  offer :  Use  the  Vi-Rex 
Violet  Ray  Machine  for  ten  days  in  your 
own  home.  If  you  do  not  find  quick  re- 
lief, if  you  do  not  feel  better,  sleep  better, 
eat  better  and  look  better,  send  it  back  and 
you  will  not  be  out  one  cent.  Mail  the 
coupon  for  details  of  this  special,  liberal 


offer.  You  have  nothing  to  lose,  and 
everything  to  gain. 

Not  A  Vibrator 

This  instrument  is  not  a  Vibrator.  It 
does  not  contract  the  muscles  or  shock  the 
nerves.  Its  magic  rays  pass  through  every 
cell  and  tissue,  creating  "cellular  massage" 
— the  most  beneficial  electrical  treatment 
known.  It  leaves  no  soreness  after  use, 
only  a  delightful  sensation  of  agreeable  re- 
lief. Its  great  value  is  based  on  proven 
scientific  facts  now  well  established  by  ex- 
perience. Violet  Rays  are  used  in  nearly 
every  modern  sanitarium,  hospital  and 
health  resort.  Physicians,  osteopaths  and 
chiropractors  everywhere  use  and  endorse 
them.  Like  thousands  of  others,  you  will 
be  amazed  at  the  quick,  gratifying  results 
from  Violet  Ray  treatments. 


READ 


What  Users  and 
Physicians  Say 

Trixie  Friganza,  well  known  actress  says:  "Cheer- 
fully will  I  add  my  praise  for  your  Violet  Bay 
machine.  It's  the  best  'pain  chaser'  and  'soother' 
I've  had  the  good  fortune  to  find.  It's  WONDER- 
FUL. It  cured  my  brother  of  neuritis.  As  for 
myself  I  use  it  for  facial  treatments  and  general 
massage.    I  cannot  say  too  much  for  it." 

Dr.  Bert  H.  Rice,  of  Vinton,  Iowa,  says:  "I  have 
good  results  with  the  Instrument  in  all  cases  of 
neuralgia.  Almost  instant  relief  in  Facial  Neu- 
ralgia." 

K.  L.  Allen,  D.C.,  205  Boone  National  Building, 
Boone,  Iowa,  says:  "I  have  had  very  good  results 
in  cases  of  Paralysis,  Rheumatism  and  Neuritis, 
and  think  it  a  great  help  in  drugless  healing." 

Dr.  Daniels,  Lisbon,  North  Dakota,  says:  "Have 
used  it  in  such  cases  as  Goitre,  Bronchitis,  Pleu- 
risy, Neuritis.  Neuralgia,  and  Lumbago,  and  find 
it  very  beneficial.  In  fact,  I  would  not  be  without 
it  in  my  office. 


Mail  Coupon  for  Free  Book  and  Special  Offer 


We  want  you  to  know  in  detail  about  the 
magic  action  of  Violet  Rays.  We  want  you  to 
see  for  yourself  how  it  has  helped  thousands  of 
others.  We  want  you  to  learn  what  physicians, 
sanitariums  and  beauty  specialists  think  about 
this  wonderful  new  Violet  Ray  machine.  Learn 
how  you  can  have  superb  health  and  radiant 
beauty.     See  for  yourself  the  superior  points 


Vi-Rex  Electric  Co.,  Dept.  42, 
326  West  Madison  St.,  Chicago. 

Please  send  me,  without  any  cost  or  obligation, 
your  free  book  describing  your  Violet  Ray  Ma-  ■ 
chine,  and  details  of  your  free  trial  offer.  ' 

Name  

Address   I 

City    | 

State    in 


of  quality  of  this  instrument  which  attaches  to 
any  lighting  socket.  All  this  you  will  find  in 
this  great  health  and  beauty  Book  which  will  be 
sent  you  free.  Simply  mail  the  coupon  or.  write 
a  postal  or  letter.  Do  this  now,  before  our 
special  free  trial  offer  is  withdrawn. 

VI-REX  ELECTRIC  COMPANY 
326  West  Madison  St.      Dept.  42  Chicago 

Try  Violet  Rays  For 


Asthma 
Barbers'  Itch 
Boils 

Blackheads 
Catarrh 
Chilblains 
Colds 

Constipation 

Dandruff 

Deafness 


Earache 
Eczema 
Eye  Disease 
Falling  Hair 
Hay  Fever 
Headache 
Goitre 
Insomnia 
Lumbago 
Nervousness 
Whooping  Cough 


Neuralgia 

Neuritis 

Pains 

Paralysis 

Pimples 

Rheumatism 

Skin  Diseases 

Sore  Throat 

Sprains 

Tonsilitis 
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ELECTRICITY 

as  experts  know  it 

YOU  do  not  have  to  take  time  off  from  work  and  spend  severa 
hundred  dollars  in  tuition  in  order  to  master  the  practical  side 
of  electricity.    The  whole  subject  is  now  covered  in  a  low-priced 
set  of  books,  flexibly-bound  and  handy  pocket-sized. 
Just  a  few  minutes  of  your  spare  time  spent  with 
the  Croft  Library  of  Practical  Elec- 
tricity each  day  will  give  you  a  know- 
ledge which  could  otberwise  be  gained 
only  in  years  of  practice. 

Earn  a  big  salary 

The  salaries  of  electrical  workers  are  high 
and  constantly  going  up.    And  the  demand  for  properly  tra 
is  more  insistent  than  ever  before  in  the  history  of  electricity. 

Don't  be  content  with  $38  to  $50 
per  week 


"  "Your  spare 
time  is  yomm 


capi 


Don't  be  content  with  just  a  fair  knowledge  of  electricity.     Don't  be 
satisfied  with  the  average  electrical  worker's  salary  of  $3S  to  $50  per 
week.    Know  electricity  as  experts  know  it.     Terrell   Croft  will  tell 
you  how. 

The  only  library  of  its  kind— 

There  never  has  been  a  set  of  books  or  a  course  on  electricity 
that  adhered  so  closely  to  actual  electrical  practice.    The  author, 
Terrell  Croft,  procured  his  knowledge,  with  his  sleeves  rolled  up. 
He  was  trouble  shooter,   draftsman,  wireman,  central  station 
operator — then  electrical  engineer  for  the  Westinghouse  Com- 
pany.   He  is  a  practical  man  and  knows  the  exact  wants  of 
his  fellow  workers.    He  tells  of  the  short  cuts  to  bigger  pay, 
of  the  why  and  how  of  everything  in  electrical  practice  of 
today. 


NOT  ONE  CENT 
IN  ADVANCE 


Merely  fill  out  the  coupon  below  and  return  to 
us   for  ten   days'  absolutely  free  examination  of 
the  CROFT  LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY.    Use  the  books  in  connection  with  your 
work  for  ten  full  days.     See  how  the  hundreds  of 
problems  in  electrical  practice  are  cleared  up  in  simple 
language    and    illustration.     If    thoroughly  convinced 
that  the  books  will  enable  you  to  know  electricity  as 
experts  know  it,  send  us  only  $2  in  ten  days,  and  $3 
per  month  for  six  months.    You  pay  only  $20  for  a  com- 
plete electrical  education.     Return  the  books  at  our  ex- 
pense if  not  entirely  pleased. 


8  Volumes 
Flexibly  bound 
Pocket  Size 
3000  pages 

2100 
illustrations 
Everything 
you  must  know 
about 
electricity  at 
the  finger's  end 


A  letter  that  means  something  to  YOU — 


McGRAW-HILL    BOOK  COMPANY, 
Inc.,  239  W.  39th  St.,  New  York,  N.  Y. 

Gentlemen: — In  an  attempt  to  ex- 
press myself  about  CROFT'S  NEW 
LIBRARY"  OF  PRACTICAL  ELEC- 
TRICITY, I  have  never  seen,  and  do 
not  believe  there  was  ever  printed  in 
the  English  language,  a  more  compre- 
hensive set  of  books.  It  is  a  library 
that  is  just  as  valuable  to  the  novice 
as  to  the  expert,  because  it  is  all  prac- 
tice. 

Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation, 
Hazelton,  Pa. 


EXAMINATION  C0UPONL -! 

McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street  New  York 


McGraw-Hill  Book  Co.,  Inc. 

239  W.  39th  St.,  New  York 

Gentlemen: — Please  send  me  the  Library  of  Practical  Electricity  (ship- 
ping charges  prepaid),  for  10  days'  free  examination.  Tf  satisfactory 
I  will  send  $2  in  ten  days  and  $3  per  month  until  $20  has  been  paid. 
If  not  wanted.  I  will  write  you  for  return  shipping  instructions. 

Name   

Home  Address  

City  and  State  

Where  Employed  

Occupation   (Ex.  3-20) 
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|N  our  February  issue  we  discust  the 
Goddard  Moon  Rocket  minutely,  present- 
ing the  "entire  problem  as  laid  down  by  the 
inventor.  Right  here  it  should  again  be 
pointed  out,  as  already  mentioned  in  the 
original  account,  that  Dr.  Goddard  did  not 
primarily  invent  his  rocket  to  travel  from  the  earth  to 
the  moon.    This  was  only  a  secondary  consideration. 

Once  a  rocket  has  gone  up  for  400  or  500  miles  into 
the  atmosphere,  it  would  be  impossible  to  prove  by 
any  means  that  it  had  actually  reached  this  great 
heighth.  A  minute's  reflection  will  show  that  no  baro- 
graph or  other  recording  instrument  would  be  of  any 
value  because  at  this  heighth  there  is  no  air. 

While  we  know  that  the  temperature  in  free  space 
is  — 459°  Fahrenheit,  we  could  of  course  employ  some 
sort  of  a  recording  instrument  which  would  show  that 
the  rocket  had  actually  past  into  free  space.  This  could 
be  verified  if  the  temperature  recorded  was  — 459°. 
However,  the  trouble  is  that  the  rocket  could  go  on 
for  a  thousand  miles  higher  and  still  the  temperature 
would  remain  just  exactly  the  same,  viz.  — 459°. 

Dr.  Goddard  conceived  the  idea  to  make  the  rocket 
big  enough  so  that  it  would  actually  propel  itself  on  to 
the  dark  side  of  the  moon  and  there  explode  a  mag- 
nesium flash  charge ;  the  proof  of  its  landing  upon 
the  moon  would  be  conclusive  if  our  astronomers 
actually  saw  the  flash  upon  the  dark  side  of  the  moon. 

Theoretically  the  scheme  of  firing  a  rocket  to  the 
moon  is  feasible  ;  practically,  we  are  much  afraid  it  is 
not.  We  do  not  deny  the  possibility  of  building  an 
enormous  gun  .a  la  Jules  Verne  and  fire  a  projectile 
which  could  reach  the  moon.  It  would  only  be  a  con- 
sideration of  making  the  gun  large  enough  and  using 
enough  high  explosive.  If  the  gun  were  trained  at  the 
correct  point  in  the  heavens,  there  is  little  doubt  that 
such  a  missile  would,  after  some  hours  flight,  alight 
on  the  moon.  But  in  the  case  of  a  rocket  this  becomes  a 
vastly  different  problem. 


In  the  first  place,  it  should  be  borne  in  mind  that  at 
the  time  when  a  rocket  or  even  a  shell  is  fired,  it  is 
of  course  not  fired  at  the  moon  at  all.  The  reason  is 
that  it  takes  many  hours  or  even  days  for  the  projectile 
to  land  upon  our  satellite.  For  that  reason  when  we 
fire  the  gun  or  the  rocket,  it  becomes  evident  that  it 
is  fired  direct  into  space  with  no  moon  anywhere  in 
sight.  In  other  words,  the  gun  is  trained  on  a  certain 
point  in  space,  accurately  calculated  by  astronomers, 
the  calculation  being  such  that  we  will  know  the  length 
of  time  it  will  take  the  projectile  to  traverse  the  space 
between  the  earth  and  the  moon.  The  latter  during 
this  period  will  have  moved  to  the  point  where  it  will 
intercept  the  flight  of  the  projectile.  As  to  the  Goddard 
Rocket,  it  has  been  calculated  that  it  would  take  about 
100  hours  to  traverse  this  space  of  220,000  miles. 

Granted  that  we  had  fired  the  Rocket  on  a  very  calm 
day  when  there  was  no  breath  of  air  stirring,  so  as 
not  to  deviate  the  path  of  the  rocket  even  an  inch 
(and  this  condition  alone  is  almost  impossible),  we 
now  come  to  the  next  consideration.  A  rocket  which 
propels  itself  in  a  vacuum  will  not  move  in  an  abso- 
lute straight  line.  The  reason  is  that  the  explosions 
acting  upon  the  body  of  the  rocket  will  not  project 
the  rocket  exactly  along  its  axis. 

It  should  be  remembered  that  it  has  to  traverse  220,- 
000  miles  to  hit  an  object  2,164  miles  in  diameter.  Con- 
sequently, it  can  be  readily  seen  that  a  deflection  of 
a  small  fraction  of  an  inch  to  either  side  at  the  start 
would  prevent  the  rocket  from  making  a  successful 
landing  upon  the  moon. 

Even  if  meteorites  never  actually  hit  the  rocket, 
many,  however,  would  certainly  come  near  enough  to 
the  rocket  to  draw  it  slightly  out  of  its  path,  due  to 
gravitational  attraction. 

If  a  rocket  is  ever  used,  it  would  be  necessary  to 
have  it  carry  with  it  some  human  beings,  who  could 
correct  these  influences  along  the  wav. 

H.  "GERNSBACK. 
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H  What  Is  a  Master  Key  ? 

EE  A  key  which  will  unlock  any  one  of  a  series  of  locks. 

H  What  Is  the  Master  Key  System  ? 

EE  A  System  of  Philosophy  which  will  assist  in  the  solution  of  any  problem. 

=  What  Is  Philosophy  ? 

Knowledge,  in  a  scientific  system,  of  the  ultimate  principles,  elements,  causes  and 
EE  laws  that  underlie  and  explain  all  knowledge  and  existence. 

=  What  Is  a  System  ? 

EE  An  orderly  arrangement  and  combination  of  knowledge  according  to  some  rational 

EE  principle  or  organic  idea,  giving  it  unity  and  completeness. 

=  What  Is  Science  ? 

Knowledge  gained  and  verified  by  exact  observation  and  correct  thinking.  The 
EE  Master  Key  System  is  therefore  "Knowledge  of  the  ultimate  principles,  elements,  causes 
EE  and  laws  that  underlie  and  explain  all  knowledge  and  existence,  arranged  according  to 
EE  some  rational  principle  or  organic  idea,  giving  it  unity  and  completeness,  and  verified  by 
==  exact  observation  and  correct  thinking." 

==  Of  what  value  is  a  system  of  this  kind  ? 

EE  It  is  the  solvent  for  every  physical,  political,  social,  or  economic  ill  in  existence. 

|1  Why  is  this  so  ? 

EE  Because  it  explains  the  principles,  causes  and  laws  by  which  conditions  are  created. 

=  Do  you  mean  that  the  individual  may  consciously  change  apparently 
EE     fixed  conditions  and  environment  in  his  life  ? 

EE  Most  assuredly;  there  is  not  the  slightest  doubt  concerning  this.    It  is  being  accom- 

EE  plished  every  day  by  thousands  who  are  coming  into  an  understanding  of  the  creative 
EE  principle  of  the  Universe. 

^  Is  this  Creative  Principle  subject  to  the  control  of  the  individual? 

EE  No.     All  natural  laws  are  definite,  fixed,  eternal.      They  never  change.  The 

EE  individual  may,  however,  come  into  an  understanding  of  these  laws  and  make  use  of  them 

EE  to  his  advantage  exactly  as  he  makes  use  of  the  laws  governing  electricity,  gravitation  or 

EE  any  other  Natural  law.    He  does  not  change  them,  but  he  operates  in  harmony  with  them, 

EE  and  thereby  secures  the  result  which  he  desires  and  anticipates. 

EE  The  Master  Key  System  is  the  only  definite,  clear,  concise,  conclusive  and  scientific 

=  presentation  of  the  Creative  Principle  which  has  ever  been  formulated  by  anyone  at  any 
EE  time,  and  the  results  accruing  from  the  operation  of  this  Principle  are  so  startling  as  to 
EE         appear  incredible  to  the  uninitiated. 

SS.  A  Master  Key  will  be  sent  to  any  address  without  cost  or  obligation  of  any  kind. 

=  CHARLES  F.  HAANEL,  203  Howard  Building,  St.  Louis,  Mo. 
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This  Fine  Natrometer  Outfit  Given 

co  Students  of  the  National  Radio  Institute. 
It  is  a  wonderful  set,  specially  made  for  us 
and  comes  in  neat,  strong  carrying  case. 
Comprises  Standard  Automatic  Transmit- 
cmg  and  Receiving  Set  for  use  throughout 
che  course.  These  fine  instruments  are 
yours  to  keep  when  you  finish  the  course. 

Special  Privileges  to  N.  R.  I.  Students 

Students  of  the  National  Radio  Institute  receive  the 
following : 

Complete  combined  course  in  Wireless  Telegraphy 
ind  Telephony; 

Special  Post  Graduate  Course ; 

Five  text  books — one  hand  book — 46  Special  Les- 
sons and  18  Personal  Examinations ; 

Complete  Natrometer  Home  Practice 
Set; 

Membership  in  the  N.  R.  I.  Relay  League  and 

handsome  blue  and  gold  membership  pin  ; 
Large  Diploma  suitable  for  framing ; 
Personal  Help  in  securing  a  wireless  position,  and 
endorsement  of  Institute  Officials. 

Send  This  Coupon  For  Free  Book 

We  have  prepared  a  book  telling  all  you  want  to 
(mow  about  wireless  and  the  future  it  offers  you. 
Startling  facts  you  are  interested  in  are  freely  dis- 
cussed. It  tells  how  we  have  helped  hundreds  of 
ambitious  Sien  and  women  and  how  we  will  help 
you    Send  the  coupon  TODAY  or  write  to 

THE  NATIONAL  RADIO  INSTITUTE 


Radio  Telegraphy  and 
Telephony  Can  Now  Be 
Mastered  At  Home  By 
Marvelous  New  Method 

Through  our  famous  Home  Study  Course 
and  with  the  help  of  our  specially  designed 
Home  Practice  Apparatus  (the  Natrome- 
ter) you  can  now  learn  both  Wireless 
Telegraphy  and  Telephony  in  a  few  short 
weeks,  in  your  spare  time  and  at  home — 
without  inconvenience  or  loss  of  time  from 
work.   Students  of  this  institution  have  finished  the 
course  and  secured  their  official  license  after  ap- 
proximately only  three  months  study. 

First  Grade  License  Guaranteed 

Our  complete  course  is  so  thorough  and  our  method 
of  instruction  so  practical  that  we  are  able  to  guar- 
antee that,  after  enrolling  with  us,  you  will  be  able 
to  pass  the  examinations  and  secure  a  First  Grade 
Government  Operator's  License  as  soon  as  you  can 
qualify. 

Salaries  Up  To  $4,800  a  Year 

The  pay  of  Wireless  Operators,  Radio  Inspectors, 
Mechanics,  Electricians  and  Wireless  Engineers 
varies  from  $225  to  $400  a  month  or  more,  and 
salaries  have  been  advancing  steadily  the  past  two 
years.  The  demand  for  licensed  operators  and 
workers  in  all  branches  of  wireless  is  enormous  and 
positions  have  been  guaranteed  to  all  the  graduates 
we  can-  furnish. 

Travel  and  See  the  World 

or  locate  at  one  of  the  many  Land  Radio  Offices  in  Amer- 
ica. Radio  presents  a  broad  field  of  opportunity  and 
activity.  If  you  like  travel  you  can  visit  foreign  countries 
— if  life  on  the  sea  or  lakes  appeals  to  you  there  are 
positions  in  Coastwise  and  Lake  Shipping  Service — if  you 
are  best  fitted  for  indoor  work  and  prefer  to  be  located 
nearer  home  there  are  the  Land  Stations,  Manufactur- 
ing Plants  and  Railroads  and  for  real  adventure  Aerial 
Mail  and  Commerce. 


THE  NATIONAL  RADIO  INSTITUTE 

Dept.  175,  14th  and  U  Sts.,  N.  W.,  Washington,  D.  C. 

Send  me  your  Free  Book  "Wireless  the  Opportunity  of  To- 
day." Tell  me  about  your  famous  Home  Study  Course  in 
Wireless  Telegraphy  and  Telephony — your  Post  Graduate 
Course — the  N.  R.  I.  Relay  League  and  your  Special  Free 
Instruments  Offer. 


Name 


Address 


Dept.  175 


14th  and  U  Sts.,  N.  W.,  Washington,  D.  C. 


City 


.  State 
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How  I  Improved  My 
Memory  in  a  Half  Hour 

And  Performed  A  Remarkable  Memory  Feat 
That  Same  Evening 

The  True  Experience  of  RALPH  GORDON,  Cartoonist  and  Writer 


THIS  is  my  story.  Out  of  the  ordinary? 
Amazing?  Emphatically  so — but  ab- 
solutely true. 
I  put  off  sending  for  the  Roth  Memory 
Course  until  I  could  not  resist  the  tempta- 
tion any  longer.  My  deep  conviction  after 
reading  the  publishers'  announcements  told 
me  that  here  was  something  I  could  not  af- 
ford to  miss.  And  how  literally  true  that 
was  you  will  understand  when  I  tell  you  this 
almost  unbelievable,  but  to  me  perfectly 
simple  and  natural,  personal  experience. 

On  October  16,  1919,  I  brought  home  with 
me  the  Roth  Memory  Course.  I  still  pinch 
myself  to  see  if  all  the  wonderful  results 
obtained  that  first  evening  are  really  true. 

I  had  always  been  discouraged  at  my  poor 
memory.  In  some  respects  it  was  remark- 
ably good  and  stood  me  in  good  stead  in 
my  business  of  cartooning;  but  in  many 
other  respects  it  was  shockingly  feeble — and 
caused  me  constant  embarrassment,  self-re- 
proach, and  vexation. 

Well,  this  is  what  happened — when  I  made 
the  glorious  discovery  that  set  me  right. 

On  that  memorable  evening  I  had  an  en- 
gagement at  a  Masonic  banquet  of  the  Doric 
Lodge  in  Toronto,  where  I  was  scheduled  to 
do  one  of  my  cartoon  sketching  acts. 

My  appearance  at  the  banquet  was  sched- 
uled for  10  o'clock.  I  also  had  to  meet  a 
man  at  8  o'clock,  from  which  appointment  I 
return  home  at  8:30. 

With  a  half-hour  to  spare,  I  opened  my 
Roth  Memory  Course  just  received  that  day. 
And,  presto!  I  was  deep  in  it — from  the  first 
crisp  introduction  to  the  absorbing  pages 
that  followed. 

I  read  only  24*  pages.  Please  mark,  I  read 
them  only — didn't  give  them  any  study — for 
there  was  no  time  for  that. 

But  in  this  quick  reading,  I  fixed  in  my 
mind  Mr.  Roth's  first  50  code  words,  and  20 
words  of  my  own  selection  without  the 
slightest  mental  effort.  It  was  impossible 
to  "stick"  me.  I  could  repeat  them  any  way 
I  was  asked. 

Then  I  went  to  the  banquet.  While  I  was 
awaiting  my  turn  on  the  program,  I  con- 
ceived the  wild  idea  of  putting  on  a  mem- 
ory demonstration  after  my  cartooning  act. 
It  scared  me,  but  I  went  through  with  it. 

I  asked  one  of  the  guests  to  call  off  20 
words,  which  I  immediately  repeated  for- 
ward and  backward  without  a  mistake. 

A  second  list  of  20  words  I  handled  just 
as  easily,  making  in  all  110  words  I  had 
memorized. 

Mind  you,  all  this  with  only  a  half-hour's 
reading  of  Mr.  Roth's  course — and  no  chance 
for  study ! 

After  the  banquet  I  gave  the  list  again, 
without  a  single  error  except  the  careless 


transposition  of  two  words — not  a  mistake 
of  memory. 

It  was  12:30  o'clock  before  my  amazed 
and  fascinated  friends  would  let  me  go. 

I  went  to  the  home  of  one  of  the  officers 
of  the  Lodge  the  following  evening  and 
continued  the  test  still  further.  The  next 
surprise  came  when,  upon  arriving  at  my 
friend's  home,  I  wrote  down,  without  a  mo- 
ment's hesitation,  all  the  words  that  had 
been  given  me  at  the  banquet,  and  called 
them  off  in  precisely  the  order  given. 

He  was  astounded,  but  I  was  more  than 
that,  for  I  realized  that  suddenly  and  almost 
miraculously  I  had  discovered  the  secret  of 
an  infallible  memory.  Its  possibilities  loomed 
up  to  me  then  in  enormous  proportions. 

I  would  not  have  believed  this  experience 
if  it  l.ud  not  happened  to  me — myself.  I 
would  lave  doubted  the  truthfulness  of  even 
my  most  trusted  friend,  had  he  claimed  to 
do  what  I  did  so  easily  and  simply  on  that 
momentous  evening  of  the  banquet. 

Lest  you  doubt  me,  I  will  quote  here  two 
letters  from  those  who  can  vouch  for  my 
sudden  acquisition  of  an  improved  memory. 

Harry  R.  Reid,  Worshipful  Master,  Doric 
Lodge  Number  316,  Toronto,  Canada,  affirms 
in  part: 

"This  certifies  that  Ralph  Gordon  appeared  on 
the  program  last  evening  at  our  lodge  banquet. 
After  the  banquet  he  gave  a  memory  test  before 
the  officers  present  in  which  we  gave  him  20 
words  that  he  did  not  know. 
Then,  after  looking  at  the  list  for  a  few  min- 
utes, he  turned  his  back  to  the  easel  and  re- 
peated the  list  forward  and  backward,  making 
only  one  mistake,  which  was  a  slip  of  the 
tongue  and  not  of  memory.    This  is  the  more 
remarkable  because  he  had  given  the  subject 
only  a  half  hour's  reading  before  coming  to 
the  banquet — A  wonderful  feat  I" 
J.  A.  Montgomery,  Vy.  W.  Past  Master 
of  the  same  Lodge  also  affirms: 

"I  was  present  when  Mr.  Gordon  gave  a  mem- 
ory test.  Next  evening  he  called  upon  me, 
asking  to  continue  the  test.  He  asked  me  to 
take  a  pencil  and  paper,  and  write  down  a 
list  of  words.  'Now,'  said  Mr.  Gordon,  'I 
shall  repeat  for  you,  backward  and  forward, 
the  words  you  have  called  off.'  This  he  did 
without  a  mistake.  I  was  simply  astonished. 
I  consider  this  test  an  extraordinary  exhibi- 
tion 1" 

Just  one  more  amazing  result  of  my  read- 
ing of  Mr.  Roth's  course,  and  I  leave  the 
idea  to  you  for  what  it  is  worth  (which  I 
claim  is  a  great  deal),  with  the  earnest  ad- 
vice that  you  do  not  waste  a  single  instant 
in  getting  this  wonderful  secret  from  the 
"Master  of  Memory  Masters." 

The  following  poem,  just  as  given  here,  I 
wrote  down  from  memory  immediately  after 
reading  Lesson  4  of  Mr.  Roth's  course  as 
far  as  this  poem.  I  read  it  only  twice. 
Think  of  it !  You  will  not  believe  this  until 
you  have  secured  Mr.  Roth's  course — then 
vou  will. 


These  are  the  things  I  hold  divine; 
A  trusting  child's  hand  laid  in  mine. 
Rich  red  earth  and  wind  tossed  trees, 
The  taste  of  grapes  and  the  hum  of  bees, 
A  rhythmic  gallop,  and  bright  June  days, 
A  rose-hedged  lane  and  lovers'  lays, 
The  welcome  smile  on  neighbors'  faces, 
Gool,  wild  heights,  and  open  places, 
Breeze-tossed  fields  of  silver  rye, 
The  wild,  sweet  note  of  the  plover's  cry, 
Summer  showers,  the  scent  of  lox, 
The  soft  pale  tint  of  the  garden  phlox, 
Blooming  lilacs,  a  lazy  noon, 
The  flight  of  geese  and  an  autumn  moor.. 
Rolling  meadows  and  storm-washed  heights, 
A  fountain's  muwuur  on  summer  nights 
A  dappled  fawn  in  the  forest  hush, 
Simple  words  and  the  song  of  the  thrush, 
Rose  red  dawns  and  a  mate  to  share 
With  comrade  soul  my  gypsy  fare, 
A  waiting  fire  when  the  twilight  ends, 
A  gallant  heart  and  the  voice  of  friends 
My  only  mistakes  were  "summer  show- 
ers"  for   "fresh   spring  flowers",  "breeze 
tossed"  for  "breeze  blown",  the  article  "the" 
for  "a"  in  a  few  places,  and  one  or  two 
other  slips  that  did  not  change  the  meaning 
or  rhythm  of  the  original. 

Mr.  Roth's  publisher  tells  me  that  a  half 
million  people  already  are  using  Mr.  Roth  t 
memory  system.  I  am  not  surprised,  as  you 
may  imagine  from  the  foregoing.  There  is 
not  a  man  or  woman  in  this  United  State* 
who  cannot  get  every  real  benefit,  and  as- 
tonishing results  in  memory  improvement 
from  Mr.  Roth's  wonderful  and  fascinating 
course. 

Don't  fail  to  look  into  it. 

Ralph  Gordom 
November  4,  1919  Toronto,  Ontario 

The  publishers  of  the  Roth  Memory  Course 
— The  Independent  Corporation — are  so  con- 
fident that  it  will  also  show  you  how  to  de- 
velop a  remarkable  memory  that  they  wiJi 
gladly  send  the  Course  to  you  on  approval 
You  need  not  pay  a  single  penny  until 
you  have  examined  the  Course  and  found 
that  it  fully  lives  up  to  all  the  claims  made 
for  it.  Send  no  money.  Merely  mail  the 
coupon,  or  write  a  letter,  and  the  compiele 
Course  will  be  sent  to  you  instantly,  all 
charges  prepaid.  If  after  examination  you 
decide  that  you  do  not  want  to  keep  the 
Course,  then  return  it  and  you  will  ow( 
nothing.  On  the  other  hand,  if  you  find,  as 
thousands  of  others  have  found,  that  the 
Roth  Memory  Course  will  do  wonders  fer 
you,  then  merely  send  five  dollars  in  full 
payment. 

You  have  always  wanted  a  good  memory. 
Now  you  can  have  it.  Remember,  you  pay 
no  money  until  you  have  proved  that  the 
Course  will  benefit  you.  You  have  everything 
to  gain  and  nothing  to  lose  by  taking  im- 
mediate action.  So  mail  the  coupon  NOW 
before  this  liberal  offer  is  withdrawn. 

Independent  Corporation 

Dept.  R-1103,    119  West  40th  Street,    New  York 

Independent  Corporation 

Publishers  of  the  Independent  Weekly 
Deot.  R-1103,  119  West  40th  Street,  New  York 

You  may  send  me  the  Course  of  Courses  checked  below 
Within  five  days  after  receipt  I  will  either  remail  them  01 
send  you  $5  for  each  in  full  payment. 
[  ]    Roth  Memory  Course,  By  David  M.  Roth 
[  ]    How  to  Read  Character  at  Sight 

By  Dr.  K.  M.  H.  Blackford 
[  ]    Mastery  of  Speech,  By  Frederick  Houk  Law 
[  ]    Super-Salesmanship,  By  Arthur  Newoomb  ($7) 
[  ]    Purinton  Course  in  Personal  Efficiency 

By  Edward  Earle  Purinton 
[  ]    Ferrin  Home-Account  System  ($3) 
By  Wesley  W.  Ferrin 
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.The  World's  Greatest 

ELECTRICAL  BOOKS 

T'S  no  longer  necessary  to  serve  an  apprenticeship  or  go  to  school  to  learn 
electricity.    With  this  new  library  of  PRACTICAL  APPLIED  ELECTRICITY 

you  learn  right  at  home — in  your  spare  time  without  interfering  with  your  present  work. 
You  can  pick  out  any  good,  paying  job  that  requires  a  trained  man  and  fit  yourself  to  fill  it  in  a 
very  short  time  by  spending  an  hour  or  two  a  day  with  these  books.  There's  no  tiresome  lessons 
and  a  lot  of  higher  mathematics  for  you  to  wade  through.   No  theory  and  historical  data  that  you 
will  never  use.  Nothing  but  plain  English  and  common  everyday  figures  anybody  can  understand. 
It's  a  home  study  course  for  the  beginner  and  a  handy  reference  guide  for  the  expert  combined. 


I 


Here  Is  What  you  Learn 

Here  are  100  different  subjects  selected  at  random  from  the 
eight  big  volumes.  This  is  just  a  small  part  of  the  total  number 
of  things  explained.   Several  thousand  propositions  are  treated. 


VOLUME  I.    Elements  of  Electricity: 

Magnetism  —  Static  Electricity — Current 
Electricity  —  Battery  Circuits  —  Electro- 
magnets— Principles  of  Dynamos  and  Mo- 
tors— Induction  Coils — Telephone  Prin- 
ciples. Principles  of  D.  C.  Dynamos :  Field 
Magnets —  Armatures  — Voltage  Regula- 
tion.  Principles  of  D.C.  Motors:  Com- 
parison with  Generator — Operation  — 
Design.    Storage  Batteries:  Mainten- 
ance— Commercial  Applications. 

VOLUME  II.    Alternating  Current 
Machinery:  Instruments — Armature 
Windings  -  Regulation  —  Output  — 


Tests — Commercial  Types— A.  C.  to  D.  C. 
Current  —  Converters  —  Switchboards  — 
Synchronizers. 

VOLUME  III.  D.  C.  Dynamo  Design: 
Efficiency — General  Principles.  Armature 
Winding:  Calculations.  Design  of  Small 
Motors:  D.  C.  Design — A.  C.  Design — In- 
duction Motor  Design.  Transformers: 
Operation — Efficiency— Construction. 

VOLUME  IV.  Electrical  Measurements 
and  Meter  Reading:  Instruments — Meth- 
ods— Voltage — Current — Testing — Watt- 
Hour  Meters.  Electromagnets  and  Induc- 
tion Coils:  Design — Types.  Industrial 
Controllers:  Troubles — Automatic— Hand. 

Electric  Elevators:  Motor  De- 
sign —  Control  —  Transmission. 
Railway  Signaling:  Types. 

VOLUME  V.  Interior  Electric 
Wiring:  Exposed  —  Knob  and 
Tube  Work — Wood  Molding  — 
Metal  Molding— Conduit 
Cable— Estimating 
Fixture  and 


Fixture  Wiring — Theatres — Moving  Pic- 
ure  Machines — Materials.  Underwriter* 
Requirements :  National  Electric  Code- 
Outside  Wiring:  High-tension  Lines — 
Ground  Circuits — Controlling  and  Protect- 
ing Devices. 

VOLUME  VI.  Electric  Lighting:  Plan- 
ning Systems  —  Cost — Estimating.  Inte- 
rior Lighting:  Offices — Stores — Windows 
— Factories — Residences.  Exterior  Light- 
ing: Railway  Car  Lighting:  Material — 
Maintenance.  Applied  Electrochemistry: 
Electric  Furnaces— Metal  Refining. 

VOLUME  VII.  Power  Stations:  Cost— 
Equipment— Location.  Switchboards:  Wiring  Dia- 
grams— Connections.  Management  of  Dynamos 
and  Motors:  Connection  Diagrams — Operation — 
Trouble.   Electric  Welding. 

VOLUME  VIII.     Electric  Transmission 

Lines:  Line  Calculations— Voltage  Regulations- 
Conductors  —  Construction — In- 
sulation. Distribution  Systems: 
Design  of  Circuits— Laying  Out 
Systems  —  City  and  Country 
Distribution.    Electric  Rail- 
ways: Motors  — Trolleys — 
Car  Wiring  Systems— Me- 
chanics.   Power  Plants: 
Construction,  etc. 
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Electricity  ^Tomorrow 
Very  Latest  Methods! 

THIS  is  the  1920  edition — new  from  cover  to  cover — every  one  of  the  eight  big  volumes 
is  chuck  full  of  the  latest  methods  and  discoveries  in  this  fascinating  field.   27  of  the 
greatest  electrical  engineers  and  experts  in  the  business  wrote  these  books  just  to  help 
you  who  are  interested  in  electricity  realize  your  ambitions.   To  make  you  successful.  It's  not 
one  man's  ideas  and  experience,  but  the  combined  knowledge  of  the  world's  greatest  electrical 
master  minds.  The  eight  volumes  bound  in  genuine,  flexible  American  Morocco,  contain  3800 
pages  and  more  than  3000  pictures,  diagrams,  etc.,  illustrating  everything  known  to  electricity.  See 
the  list  of  things  the  books  teach  you— the  list  of  big  jobs  that  are  open  to  men  with  the"know  how" 
and  our  FREE  offer  that  puts  the  whole  set  in  your  home  for  a  week  without  costing  you  a  cent. 

Big  Pay  for  Trained  Nen 

Jobs  paying  from  $1500.00  to  $5000.00  yearly  are  waiting  for  men 
who  can  qualify  as  Electrical  Engineers  —  Substation  Operators  — 
Trouble  Men  -  Switchboard  Operators— Dynamo  Tenders — Electricians 

Practical  Knowledge 
Always  in  Demand 


Electricity  is  the  greatest 
force  in  the  world  and  it 
is  growing  bigger  and 
bigger  every  day.  The 
multitude  of  uses  it  is  now  put  to  and  the  marvelous  things  it  does 
for  us  is  as  nothing  compared  to  what  it  will  be  in  a  few  years  from 
now.  Just  think  what  it  means  to  us  in  our  simple  daily  life.  It  runs 
our  street  cars  and  automobiles.  It  makes  the  telephone  and  tele 
graph  possible.  It  lights  our  homes  and  gives  us  the  "movies"  too. 
Thousands  of  men — highly  paid  men — are  needed  to  handle  this 
wonderful  force.  Why  don't  you  get  into  this  big  paying 
field  now? 


G°od  Jobs  Waiting 

eiectricityyouwiii  for  Men  Who  Know 

never  have  to  look 
for  a  job.   The  job  and  the  big  pay  that  goes  with  it  will  be 
looking  for  you.    You  can't  dodge  a  good  job  if  you  have 
the  "know  how"  under  your  hat.  Don't  go  along  year  after 
year  depending  on  a  small  raise  now  and  then.  It  takes  a 
lifetime  to  get  you  anywhere  that  way.  Learn  electricity 
and  JUMP  ahead.  Let  these  27  great  engineers  help  you 
on  your  way  with  their  books.  Sending  the  coupon  be- 
low is  your  first  jump  on  the  road  to  real  success. 


FREE  Examination— No  Risk 

You  can  have  this  wonderful  library  to  use  in  your  own  home  or  shop  for  a  whole  week  FREE.    It  won't  cost  you  one 
cent.    DON'T  SEND  ANY  MONEY.    Just  fill  out  and  mail  the  coupon  today  and  the  entire  set  of  eight  volumes 
will  come  to  you  by  express  collect.    You  be  the  judge  and  find  out  for  yourself  what  the  books  will  do  for  YOU 
Use  them  as  you  please.  Go  into  every  volume  thoroughly.  Show  them  to  your  friends  and  get  their  opinion 
Then,  if  you  have  any  doubt  about  their  value,  send  them  back  at  our  expense;  you  won't  owe  us  anything. 
If  you  like  the  books  after  a  week's  examination,  you  pay  us  only    $2.80  and  send  only  $2.00  every 

month  until  $29.80  is  paid.  This  is  only  50  cents  a  week  or'7  cents 
a  day.   Most  of  us  waste  more  than  this  every  day  of  our 
lives.  Can  you  afford  to  pass  up  a  better  job  and  higher 
wages  when  it  costs  only  7  cents  a  day  for  a  short 
time  to  get  it?    Of  course  you  can't.  Mail 
the  Coupon  Now— TODAY. 


Vi 


Special  Offer ! , 

A  membership  in  this  Society  * 
costs  $12.00  a  year,  but  we  will 
give  a  one  year  membership 
FREE  to  everyone  who  buys  a  set  of 
these  books.   This  gives  you  the  right 
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The  World's  Greatest 

'electrical  books 

[T'S  no  longer  necessary  to  serve  an  apprenticeship  or  go  to  school  to  learn 
electricity.   With  this  new  library  of  PRACTICAL  APPLIED  ELECTRICITY 
'  you  learn  right  at  home— in  your  spare  time  without  interfering  with  your  present  work. 
You  can  pick  out  any  good,  paying  job  that  requires  a  trained  man  and  fit  yourself  to  fill  it  in  a 
very  short  time  by  spending  an  hour  or  two  a  day  with  these  books.  There's  no  tiresome  lessons 
and  a  lot  of  higher  mathematics  for  you  to  wade  through.  No  theory  and  historical  data  that  you 
will  never  use.  Nothing  but  plain  English  and  common  everyday  figures  anybody  can  understand. 
It's  a  home  study  course  for  the  beginner  and  a  handy  reference  guide  for  the  expert  combined. 

Here  Is  What  You  Learn 

Here  are  100  different  subjects  selected  at  random  from  the 
eight  big  volumes.  This  is  just  a  small  part  of  the  total  number 
of  things  explained.   Several  thousand  propositions  are  treated. 


VOLUME  I.    Elements  of  Electricity 

Magnetism  — Static  Electricity— Currem 
Electricity  —  Battery  Circuits  —  Electro 
magnets — Principles  of  Dynamos  and  Mo 
tors — Induction  Coils — Telephone  Prin- 
Ciples.  Principles  of  D.  C.  Dynamos:  Field 
Magnets— Armatures— Voltage  Reguli 
tion.  Principles  of  D.C.  Motors:  Com 
parison  with  Generator — Operation  — 
Design.   Storage  Batteries:  Mainten- 
ance— Commercial  Applications. 
VOLUME  II.    Alternating  Current 
Machinery:  Instruments— Armature 
Windings  -  Regulation  -  Output  — 


Tests— Commercial  Types— A.  C.  to  D.C. 
Current  —  Converters  —  Switchboards  — 
Synchronizers. 

VOLUME  in.  D.  C.  Dynamo  Design: 
Efficiency— General  Principles,  Armature 
Winding:  Calculations.  Design  of  Small 
Motors:  D.  C.  Design— A.  C.  Design— In- 
duction Motor  Design.  Transformers: 
Operation — Efficiency— Construction. 
VOLUME  IV.  Electrical  Measurements 
and  Meter  Reading:  Instruments— Meth- 
ods—Voltage— Current— Testing— Watt- 
Hour  Meters.  Electromagnets  and  Induc- 
tion Coils:  Design —Types.  Industrial 
Controllers:  Troubles— Automatic-Hand. 

Electric  Elevators:  Motor  De- 
sign —  Control  — Transmission. 
Railway  Signaling:  Types. 
VOLUME  V.  Interior  Electric 
Wiring:  Exposed  —  Knob  and 
Tube  Work— Wood  Molding- 
Metal  Molding— Conduit- 
Cable— Estimating - 
Fixture 


Fixture  Wiring — Theatres — Moving  Pic- 
ure  Machines — Materials.  Underwriters 
Requirements:  National  Electric  Code — 
Outside  Wiring :  High-tension  Lines — 
Ground  Circuits— Controlling  and  Protect- 
ing Devices. 

VOLUME  VI.  Electric  Lighting:  Plan- 
ning Systems — Cost — Estimating.  Inte- 
rior Lighting:  Offices — Stores — Windows 
— Factories— Residences.  Exterior  Light- 
ing: Railway  Car  Lighting:  Material- 
Maintenance.  Applied  Electrochemistry: 
Electric  Furnaces— Metal  Refining. 

VOLUME  VII.  Power  Stations:  Cost- 
Equipment— Location.  Switchboards:  WiringDia- 
grams— Connections.  Mnnntfement  of  Dynamos 
and  Molom:  C  minTtion  !  'lugrams—  Operation- 
Trouble.  Electric  Welding. 
VOLUME  VIII.  Electric  Transmission 
Lines:  Line  Calculni  inns-  Voltnce  Regulations— 
Conductors  —  Construction — In- 
flation. Distribution  Systems: 
1  k-siKn  of  Cirvuits-  LayingOut 
Sv^u-ms  —  City  and  Country 
Distribution.  Electric  Rail- 
ways: Motors  — Trolleys- 
Car  Wiring  Systems— Me- 
chanics.    Power  Plants: 
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/Tomorrow! 
Very  Latest  Methods! 

THIS  is  the  1920  edition— new  from  cover  to  cover— every  one  of  the  eight  big  volumes 
is  chuck  full  of  the  latest  methods  and  discoveries  in  this  fascinating  field.   27  of  the 
greatest  electrical  engineers  and  experts  in  the  business  wrote  these  books  just  to  help 
you  who  are  interested  in  electricity  realize  your  ambitions.  To  make  you  successful.  It's  not 
one  man's  ideas  and  experience,  but  the  combined  knowledge  of  the  world's  greatest  electrical 
master  minds.  The  eight  volumes  bound  in  genuine,  flexible  American  Morocco,  contain  3800 
pages  and  more  than  3000  pictures,  diagrams,  etc.,  illustrating  everything  known  to  electricity.  See 
the  list  of  things  the  books  teach  you— the  list  of  big  jobs  that  are  open  to  men  with  the"know  how" 
and  our  FREE  offer  that  puts  the  whole  set  in  your  home  for  a  week  without  costing  you  a  cent. 

Big  Pay  for  Trained  Hen 

Jobs  paying  from  $1500.00  to  $5000.00  yearly  are  waiting  for  men 
who  can  qualify  as  Electrical  Engineers  —  Substation  Operators  — 
Trouble  Men   Switchboard  Operators— Dynamo  Tenders — Electricians 


Practical  Knowledge 


ictricity  is  the  greatest 
force  in  the  world  and  it 

Always  in  Demand  ■?  Browi"B  b;«"r  ™d 

bigger  every  day.  The 
multitude  of  uses  it  is  now  put  to  and  the  marvelous  things  it  does 
for  us  is  as  nothing  compared  to  what  it  will  be  in  a  few  years  from 
now.  Just  think  what  it  means  to  us  in  our  simple  daily  life.  It  runs 
our  street  cars  and  automobiles.  It  makes  the  telephone  and  tele 
graph  possible.  It  lights  our  homes  and  gives  us  the  "movies"  too. 
Thousands  of  men— highly  paid  men— are  needed  to  handle  this 
wonderful  force.  Why  don't  you  get  into  this  big  paying 
field  now? 


Good  Jobs  Waiting 


If  you  are  train' 
in  some  branch  of 
electricitjryouwill  f0T  Kelt  WHO  KnOW 

never haveto look 

for  a  job.  The  job  and  the  big  pay  that  goes  with  it  will  be 
looking  for  you.    You  can't  dodge  a  good  job  if  you  have 
the  "know  how"  under  your  hat.  Don't  go  along  year  after 
year  depending  on  a  small  raise  now  and  then.  It  takes  a 
lifetime  to  get  you  anywhere  that  way.  Leam  electricity 
and  JUMP  ahead.  Let  these  27  great  engineers  help  you 
on  your  way  with  their  books.   Sending  the  coupon  be- 
low is  your  first  jump  on  the  road  to  real  success. 


FREE  Examination— No  Risk 

You  can  have  this  wonderful  library  to  use  in  your  own  home  or  shop  for  a  whole  week  FREE.    It  won't  cost  you  one 
cent.   DON'T  SEND  ANY  MONEY.    Just  fill  out  and  mail  the  coupon  today  and  the  entire  set  of  eight  volumes 
will  come  to  you  by  express  collect.    You  be  the  judge  and  find  out  for  yourself  what  the  books  will  do  for  YOU. 
Use  them  as  you  please.  Go  into  every  volume  thoroughly.  Show  them  to  your  friends  and  get  their  opini 
Then,  if  you  have  any  doubt  about  their  value,  send  them  back  at  our  expense;  you  won't  owe  us  anything. 
W  you  like  the  books  after  a  week's  examination,  you  pay  us  only    $2.80  and  send  only  $2.00  every  .% 

month  until  $.29.80  is  paid.  This  is  only  50  cents  a  week  or  7ceiits  .  *■*  ^r>y_„  Ml 

a  day.    Most  of  us  waste  more  than  this  every  day  of 
lives.  Can  you  afford  to  pass  up  a  better  job  and  highr- 
wages  when  it  costs  only  7  cents  a  day  for  a  short 
time  to  get  it?    Of  course  you  can't.  Mail 
the  Coupon  Now — TODAY. 
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Special  Offer! 

A  membership  in  this  Society 
costs  $12.00  a  year,  but  we  will 
give  a  one  year  membership 
FREE  to  everyone  who  buys  a  set  of 
thcM'  t-.-.ks.    This  mv.-s  vou  th,  uciu 
to  nm-ult  l hi:  eiiKint-LTS  thi-  n. 
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How  I  Became 
A  Super  Salesman 


"Collins  the  office  is  the  place  for  you,  you  ore  nv  sules 


By  Preston  Collins 


p 


lERHAPS  you  do  not  al- 
together like  the  propo- 
sition my  firm  has  of- 
fered you?"  I  asked  weakly  of 
Mr.  Farrelly,  the  General  Man- 
ager of  the  Warren  Stone  Com- 
pany— for  whom  I  had  prepared 
what  seemed  to  me  a  wonder- 
fully convincing  selling  talk. 
He  took  me  at  my  word.  He 
agreed  with  me,  and  snapped 
hack : 

"No,  I  do  not!"  My  prospect 
turned  abruptly  aside  to  other 
matters,  as  I  stood  there  fum- 
bling my  hat,  and  wondering 
what  under  Heaven  I  could  say 
next,  if  anything. 

I  was  beaten,  completely.  Mr. 
Farrelly  was  preparing  to  an- 
swer his  mail.  He  had  forgotten 
me  completely.  The  incident 
was  closed. 

My  second  month  as  salesman 
for  the  Driscoll  Casting  Com- 
pany, and  another  failure 
chalked  up  to  my  discredit! 

The  reason  should  have  been 
as  plain  as  day  to  me — yet  I  was 
just  blind  enough  not  to  see  it  at 
all.  But  when  I  went  back  to 
our  Sales  Manager,  I  got 
enough  food  for  thought  to  last 


me  a  long  time.  Said  he,  quite 
frankly : 

"Collins,  the  office  is  the  place 
for  you.  You  are  no  salesman. 
You  just  don't  know  how  to 
talk.  For  one  thing  you  are  too 
timid.  You  have  no  confidence 
in  yourself." 

"Imagine  suggesting  to  Mr. 
Farrelly  that  there  was  the 
slightest  chance  of  his  not  jump- 
ing at  your  proposition.  Yet 
that  is  just  what  you  did." 

NOW  let  me  tell  you  some- 
thing about  selling  goods. 
I  won't  tell  you  where  I  learned 
it  till  later." 

"In  the  first  place,  do  you 
realize  that  it  is  instinct  that 
makes  a  man  accept  your  offer 
as  well  as  careful  reasoning.  If 
he  thinks  you  expect*  him  to  buy 
— that  you  look  upon  this  as  a 
foregone  conclusion,  he  is  far 
more  likely  to  sign  on  the  dotted 
line.  If  he  has  the  least  suspi- 
cion that  you  doubt  your  ability 
to  make  the  sale — especially  if 
anything  you  say  gives  him  that 
impression — you  might  just  as 
well  say  goodbye  right  then  to 
the  order  you  have  dreamed  so 
fondly  of  taking  away  with  you." 
"The  word  of  command  is  all 


important.  It  is  absolutely  es- 
sential, and  the  one  thing  above 
all  others  that  brings  home  the 
bacon.  When  the  trolley  con- 
ductor announces  'all  out,  take 
the  car  ahead'  everybody  gets 
out  and  nobody  asks  why.  They 
just  do  it.  So,  when  you  say 
'Sign  here'  Mr.  Prospect  is  more 
than  likely  to  do  as  you  say  with- 
out further  discussion,  provided 
of  course  you  have  made  it  clear 
to  him  that  your  goods  are  what 
he  can  use." 

"But  these  are  only  a  few 
small  points  in  the  One  Great 
Fact  of  Salesmanship  which 
gave  me  the  secret  of  making 
people  buy  what  I  wanted  to  sell 
them." 

HAVING  .  plugged  along 
for  years  with  only  indif- 
ferent success  as  a  salesman,  I 
suddenly  ran  into  a  big  idea 
which  I  assure  you  has  meant 
more  to  me  in  my  selling  career 
than  all  the  other  business  things 
I  ever  learned  put  together." 

And  with  that  the  Sales  Man- 
ager pulled  out  a  set  of  well- 
thumbed  pamphlets,  which  I  saw 
bore  the  title  f'The  Newcomb 
Course  in  Super  Salesmanship." 
"If  you  will  study  these  a  few 
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evenings,"  said  Mr.  Beardsley, 
"you  will  make  me  take  back 
what  I  said  about  your  being  a 
poor  salesman — unless  you  have 
got  different  stuff  in  you  from 
what  I  have  been  led  to  believe." 

"Here  you  will  find  Arthur 
Newcomb's  secrets  .of  selling, 
which  he  has  formulated  as  a  suc- 
cessful salesman,  and  as  a  man 
who  has  taught  thousands  how  to 
be  masters  of  this  paramount  ac- 
quirement in  business." 

BEARDSLEY  lent  me 
that  course  then  and 
there,  and  I  hesitate  to  tell  you 
what  the  result  was,  because  it 
was  so  unbelievable. 

Those  seven  lessons  were  a 
revelation  to  me.  I'll  say  they 
were!  It  took  me  less  than 
one  hour  to  discover  in  them 
things  that  upset  completely 
my  earlier  notions  of  sales- 
manship. 

I  had  thought  the  title  of 
the  course  pretty  ambitious — 
"Super  Salesmanship."  It  is 
a  pretty  big  word,  but  abso- 
lutely right  if  my  experience  is 
any  criterion.  Judge  for  your- 
self by  what  I  was  enabled  to  do. 

I  studied  the  Newcomb  course, 
and  I  studied  it  hard.  Then  I 
started  out  again  and  never  lost 
a  chance  to  apply  what  I  got  out 
of  the  lessons. 

I  had  soon  found  out  that  all 
salesmen  can  be  classified  into 
three  types:  First,  and  in  the 
large  majority,  are  the  incompe- 
tents. They  generally  go  away 
empty  -  handed.  Occasionally, 
one  of  them  gets  a  little  order. 
But  all  men  of  this  type  ever  get 
from  coldly  efficient  buyers  is  a 
quick  application  of  high-bred 
freezing  process.  They  have 
nothing  but  contempt  for  ineffi- 
ciency. 

The  second  class  consists  of  the 
medium-grade  salesman.  These 
men  are  turned  down,  however, 
oftener  than  they  get  orders. 

Out  of  all  salesmen  there  are 
only  a  small  percentage  who 
nearly  always  make  a  sale.  They 
seldom  go  away  empty-handed. 
Nor  do  they  talk  much,  nor  work 
at  all  hard  to  make  a  sale.  They 
make  up  the  third  class — the 
Master  Salesmen. 


How  do  they  do  it  ?  From  the 
lessons  I  found  that  consciously 
or  "  unconsciously  they  use  the 
One  Great  Rule  of  Successful 
Selling.  Even  though  these  men 
express  themselves  differently 
and  are  entirely  different  types 
of  men,  they  all  use  The  One 
Great  Rule.  And  the  men  who 
fail  to  sell  do  not  use  this  rule. 

Then  came  the  interest  in  the 
course  that  no  novel  can  give. 
With  the  swiftness  of  lightning 


"Blight  from  the  start  I  sold  goods  insub- 
stantial quantities" 

I  was  well  nigh  paralyzed  with 
Revelation.  I  possessed  the  one, 
the  all-embracing  Rule  that 
would  make  me,  failure  at  selling 
that  I  was,  a  super-salesman. 

Though  I  may  have  a  thou- 
sand future  lives  to  live,  I  believe 
that  I  can  never  forget  those 
wonderful  moments  when  I  first 
read  of  The  One  Great  Rule  of 
Successful  Selling  and  Its  Hun- 
dred Devices.  It  was  mighty 
knowledge  to  have  and  use. 

To  make  my  story  short,  I 
soon  proved  to  Mr.  Beardsley 
that  it  would  pay  him  to  put  me 
on  the  road. 

Right  from  the  start  I  sold 
goods  in  substantial  quantities. 
In  nine  short  weeks  my  sales 
topped  the  list  of  our  entire  sell- 
ing force.  You  can  well  imagine 
my  joy.  I  had  actually  out-dis- 
tanced "Old  Timers"  and  had 
become  the  firm's  Super- Sales- 
man. 

On  my  return  from  my  first 
trip,  I  remember  that  Mr. 
Beardsley  called  me  into  his  of- 
fice, gave  me  a  cigar,  and  said 
cordially,  with  his  hand  on  my 
shoulder : 

"Collins,  you've  made  me  eat 


my  words.  I  told  you  once  you 
were  a  selling-failure.  I'll  take- 
it  back.  As  a  salesman  you're 
certainly  all  there." 

Today  I  am  holding  down  the  job 
Mr.  Beardsley  did  when  he  gave  me 
that  talk  about  the  Newcomb  course. 
He  is  now  Vice-President  of  our  com- 
pany. But  for  what  I  have  done  I 
claim  no  special  ability.  I  had  only  a 
grade  school  education,  and  never  was 
considered  anything  out  of  the  ordinary 
intellectually.  I  say  this  frankly,  as  I 
have  no  desire  to  pin  roses  on  myself. 
The  point  I  want  to  make  is  this: 
If  I,  with  these  handicaps,  could  so 
quickly  become  a  top-notch  sales- 
man, it  is  only  reasonable  to  suppose 
that  others  can,  too.  The  thing  that 
so  quickly  made  me  a  Master  Sales- 
man was  a  knowledge  of  The  One 
Great  Rule  in  Selling  and  Its  Hun- 
dred Devices,  told  by  Arthur  New- 
comb in  his  astounding  7-Lesson 
Course  in  Super-Salesmanship. 

Every  word  of  this  great  course 
is  written  out  of  practical  achieve- 
ment in  selling.  That  is  why  it 
stands  out  from  the  legion  of  books 
and  courses  on  selling. 

No  preaching,  no  teaching,  no 
theorizing,  no  tricks,  no  stunts.  But 
the  one  hundred  clean-cut,  easily 
understood  devices  that  will  speedily 
get  you  under,  over,  around  and 
through  the  obstacles  to  triumphant  sell- 
ing achievement. 

You  need  not  take  anyone  else's  word 
for  what  the  One  Great  Rule  of  Selling 
will  do  for  you.  You  can  be  the  judge 
yourself.  Send  no  money.  Mail  the 
coupon.  This  will  bring  the  complete 
Course  to  you  on  five  days'  approval. 
Examine  it  thoroughly ;  test  it  out  in 
actual  experience.  Then  if  you  feel 
that  you  can  get  along  without  it,  send 
it  back  and  you  will  owe  nothing.  But 
if  you  want  to  make  it  yours,  as  you 
surely  will,  remit  only  seven  dollars  in 
full  payment. 

As  this  special  free  trial  offer  may  be 
withdrawn  at  any  time,  it  is  suggested 
that  you  take  prompt  action  and  mail 
the  coupon  now. 

Independent  Corporation 

Dept.  S-1103     119  W.  40th  St.,  New  York 
Independent  Corporation 

Publishers  of  The  Independent  Weekly 
Dept.  S-1103,  119  West  40th  Street,  New  York 

You  may  send  me  the  Course  or  Courses 
checked  below.  Within  five  days  after  re- 
ceipt I  will  either  remail  them  or  send  you 
$5  for  each  in  full  payment. 

I  ]    Super-Salesmanship  ($7) 

By  Arthur  Newcomb 
[  ]    Roth  Memory  Course 

By  David  M.  Roth 
[  ]    How  to  Read  Character  at  Sight 

By  Dr.  K.  M.  H.  Blackford 
[  ]    Mastery  of  Speech 

By  Frederick  Houk  Law 
[  ]    Purinton  Course  in  Personal  Efficiency 

By  Bdward  Earle  Purinton 
f  1    Ferrin  Home-Account  System  ($3) 

By  Wesley  W.  Ferrin 

Xante   

Address   Elect.  Exp.  3-20 
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Partial 
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MARCH  ISSUE: 

The    Armstrong  Super-Autodyne 
Amplifier — Part  II 

By  H.  W.  Houck 

The    Radio     Station    at  Lyons, 
France 

By  Henry  de  Gallaix 

New  Radio  Apparatus 
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By  E.  M.  Sargent 

A  Short  Wave  Regenerative  Re- 
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By  J.   Stanley  Brown 

Radiophone  Experiments 

By  Forest  R.  Kingman 
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What  "Radio  Amateur  News"  Is: 

With  its  ninth  issue  RADIO  AMATEUR  NEWS  holds  the  field  undisputedly 
as  the  greatest  radio  magazine  in  print  today.  In  point  of  circulation,  number  of 
articles,  illustrations,  RADIO  AMATEUR  NEWS  now  leads  all  other  wireless 
magazines.  Take  for  instance  the  February  issue  with  its  sixty-four  pages ;  there 
are  fifty-three  separate  purely  radio  articles  and  124  illustrations.  Over  thirty- 
five  thousand  copies  were  printed  and  circulated. 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  64  pages  (or  more)  and  an 
artistic  cover  in  two  colors.  The  illustrations  average  120  every  month  and  there  are  from  40 
to  50  up-to-date  articles,  some  by  our  greatest  radio  scientists,  in  every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print  today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  magazine  in 
existence.  It  caters  to  no  commercial  interests — it  has  no  boss  save  its  readers.  It  is  "differ- 
ent"— it  has  the  latest  radio  news.  It  is  a  scientific  magazine  but  it  caters  largely  to  the 
RADIO  AMATEUR — it  is  by  and  for  the  Amateur.  It  is  published  by  the  publishers  of  the 
ELECTRICAL  EXPERIMENTER,  but  there  is  no  duplication  of  articles  in  the  two  magazines. 
Both  are  entirely  different — but  both  together  will  give  you  ALL  the  radio  news  of  all  the 
world.  Whether  you  are  a  professor  or  an  Amateur,  get  a  sample  copy  or  order  it  from  your 
Newsdealer  today. 

$100.00  RADIOPHONE  PRIZE  CONTEST 

The  future  of  Radio  lies  in  the  Radio  telephone,  there  is  no  doubt  about  that.  With  the 
Radiophone  there  is  practically  no  interference;  you  need  learn  no  code;  a  radiophone  message 
takes  but  a  fraction  of  the  time  of  a  radiotelegraph  message. 

The  Editor  of  RADIO  AMATEUR  NEWS  is  so  enthusiastic  about  the  Radiophone,  and  he 
is  such  a  staunch  believer  in  its  great  future,  that  he  has  offered  $100.00  IN  GOLD  for  the  best 
photographs  and  description  of  a  good  amateur  Radiophone.  Here  is  your  chance  for  some 
easy  money. 

For  full  particulars  see  this  month's  issue  of  RADIO  AMATEUR  NEWS. 
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20c 
The  Copy 

$2.00 
A  Year 

Canada  and  Foreign 

$2.50  A  Year 

231  Fulton  St.. 


SEND 
20c  FOR 
SAMPLE 

copy 

TODAY 
New  York  City 


64  PAGES 
124  ILLUSTRATIONS 

•  -..-SPECIAL  OFFER—-* 


I  Gentlemen:  '  | 
I     Please  enter  my  subscription  tor  RADIO  AMATEUR  ( 

■  NEWS  for  the  term  of  one  year  for  which  I  enclose  _ 
—  herewith  $2.00.  For  this  you  will  send  to  me  also  ■ 
™  your  great  Wireless  Course  containing  160  pages,  350  ■ 
I  illustrations,  size  6%  x  10"  with  fine,  flexible  cloth  | 

■  cover.  1  have  added  5c  extra  for  postage.  (I  have  ■ 
.  p  n'ritten  my  name  and  address  in  margin  below. )  ■ 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


March,  1920 


ELECTRICAL  EXPERIMENTER 


1  107 


LEARN  WIRING 

Earn  $50.00  to  $75.00  a  Week 


T 

E 


COMPLETELY 
REVISED 


POCKET  SIZE 
LEATHER  COVER 
GILT  EDGES 


HE    NEW  lOOn 
DITION  1 

"STANDARD  WIRING" 

Will  Make  You  An  Expert  Wireman 

GENERATORS— How  to  install  them,  care  for  them  and 
operate  them;  all  their  troubles  and  how  to  prevent  and  cure 
them ;  all  diagrams  showing  connections  for  compound,  series 
and  shunt  wound  machines.  How  to  operate  them  in  parallel 
or  in  series.  How  to  protect  them  and  wire  them  in  accordance 
with  the  underwriters'  requirements. 

MOTORS — How  to  install  them,  how  to  protect  and  operate 
them.  The  required  amperes,  volts  or  horse  power  when  any 
two  factors  are  known.  How  to  take  care  of  hot  boxes,  spark- 
ing commutators  and  other  troubles.  How  to  change  the 
direction  of  rotation  when  desired.  How  to  start  and  stop  any 
kind  of  motor  in  any  class  of  service.  All  diagrams  of  motor 
wiring.  How  to  find  the  proper  size  of  wire  for  any  motor  for 
direct  current  or  for  A.  C.  single,  two  or  three-phase. 


OUTSIDE  WIRING— Pole  line  construction,  line 
wires,  service  wires,  roof  structures,  poles  and  their 
dimensions  and  weights,  and  how  to  erect  and  pro- 
tect them  and  wires  they  carry.  Insulators,  guard 
arms,  guy  anchors.  Tree  wiring,  splicing,  service  and 
entrance  wiring.  How  to  install  Lightning  arresters. 
Transformers  with  diagrams  and  instructions. 

INSIDE  WIRING— When  and  where  to  use  rubber 
covered,  slow  burning  and  weatherproof  wire.  How 
to  find  the  proper  size  of  wire  to  use  for  lamps,  motors 
or  heating  devices  for  any  current,  voltage  and  drop, 
either  by  formula  or  by  the  many  tables  that  are  given 
in  this  section  of  the  book.  How  to  wire  for  two-wire 
or  three-wire  systems.  Direct  current,  two-phase  and 
three-phase  with  formulae  and  tables,  with  examples 
worked  out  for  each  system  and  in  a  simple  manner 
that  anyone  can  understand  and  use.  How  to  run 
wires  on  walls,  ceilings,  floors,  through  partitions  and 
walls  and  in  concealed  places,  damp  places  and  where 
dangerous  surroundings  exist.  When  and  where  to  in- 
stall Switches,  Cut-outs  and  Circuit  Breakers  and  just 
how  to  do  it.  How  to  wire  for  high  and  low  voltage 
systems  and  the  precautions  to  be  taken.  The  proper 
way  to  install  Knife  and  Snap  Switches,  Cabinets  and 
Cut-out  Boxes,  Outlet,  Junction  and  Switch  Boxes, 
Panel  Boards,  Wooden  and  Metal  Raceways.  How  to 
install  complete  interior  conduit  jobs  either  for  rigid 
metal,  flexible  metal  or  flexible  non-metallic  conduit. 
Concealed  knob  and  tube  work  or  armored  cable.  How 
and  where  to  install  and  wire  electric  and  combination 
lighting  fixtures.  How  and  where  to  use  flexible  cord 
and  where  not  to  use  it.  How  to  install  arc  lamps 
and  gas  filled  lamps  and  the  fixtures  and  rules  re- 
quired. 

LIGHT  AND  ILLUMINATION— What  is  meant  by 
proper  and  efficient  illumination,  the  latest  data  on 


Mazda  and  gas  filled  lamps  of  every  candle  power  and 
wattage.  Direct,  indirect  and  semi-indirect  illumina- 
tion and  where  each  should  be  used.  Illumination 
required  for  various  classes  of  service  from  show  win- 
dow lighting  to  public  halls  and  from  factories  to 
small  residences. 

SPECIAL  SECTIONS— House  and  residence  wiring 
with  diagrams;  how  to  wire  garages;  how  to  wire 
theatres  and  moving  picture  houses;  electric  organs; 
marine  wiring  for  ships  and  vessels;  how  to  install 
and  care  for  watt-hour  meters;  electric  ranges,  etc. 

STORAGE  BATTERIES  — Both  lead  and  Edison 
types  and  how  to  install,  charge,  discharge  and  care 
for  them  to  get  the  best  results. 

250  ELECTRICAL  AND  MECHANICAL  TERMS 
AND  UNITS — Giving  their  definition,  values  and  what 
they  mean  in  your  work  together  with  the  complete 
metric  system  of  weights  and  measures. 

TABLES — Fifty-two  tables  giving  every  dimension, 
carrying  capacity,  resistance,  weight  and  strength  of 
every  size  of  -wire  and  cable  of  copper,  steel  and  iron. 
All  the  necessary  dimensions,  capacities,  weights,  and 
other  data  on  conduits,  fuses,  insulators,  lamps  sockets, 
motor  efficiencies,  current  per  horse  power  of  motors. 
Proper  size  of  wire  for  all  classes  of  power,  light  and 
heating  installations.  The  proper  symbols  to  use  to 
indicate  on  plans  just  what  is  wanted  from  a  motor 
to  a  small  snap  switch  with  all  necessary  diagrams. 

APPARATUS  AND  SUPPLIES— A  classified  list  of 
the  leading  manufacturers  of  officially  approved  wires 
and  wiring  devices.  Engines,  generators,  motors, 
appliances,  fixtures  and  all  supplies  necessary  for  any 
complete  installation  from  a  Central  Station  to  a  small 
cottage. 


The  only  complete  and  accurate  Book  on  Wiring  and  Construction  published. 
Over  twice  the  useful  information  ever  contained  in  any  previous  edition. 

440  PAGES  -  LEATHER  COVER  -  GILT  EDGES  -  POCKET  SIZE,  $3.00 

Sent  Postpaid  to  Any  Address  on  Receipt  of  Price  by 

H.  C.  CUSHING,  Jr.,   8  West  40th  Street,  New  York 

Every  Electrical  Inspector  in  the  United  States  will  approve  your  work 
if  done  in  accordance  with  the  simple  rules  given  in  "Standard  Wiring" 
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CHEMISTRY 


It  contains  the  follow- 
ing 44  chemicals: 
Alum  Al2(S04)3f.  (NH4)2S01 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+H20) 
Ammonium  Carbonate 

(NH4)2  C03 
Ammonium  Chloride  ( NH4C1 ) 
Ammonium  Sulphate 

(NH4)2  S04 
Barium  Chloride  (BaCL) 
Boric  Acid  (H3BOa) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaCl.) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042H20) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCI-) 
Copper  Sulphate  (CuS64) 
Ferrous  Sulphate  (FeS04) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

CsH5(OH)3 
Hydrochloric  Acid  (HC1) 
Iodine  (I) 

Iron  Chloride  (FeCL) 

Iron  Oxide  (Fe»03) 

Lead  Acetate  Pb  (C2H3Ol)^ 

Litmus  Paper 

Magnesium  Carbonate 
(MgC03) 

Manganese  Dioxide  (MnO.) 

Mercury  (Quicksilver)  (Hg) 

Nickel  Chloride  (NiClo) 

Oxalic  Acid  (H2C204) 

Sodium  Bicarbonate 
(NaHC03) 

Sodium  Borate  (NaBO«) 

Sodium  Carbonate  <  Na~COa) 

Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaNOa) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (Na-S04) 
Sodium  Sulphite  (Na2S03) 
Stannous  Chloride  (SnCl.) 
Sulphate  of  Nickel  (NiSO.,) 
Sulphate  of  Zinc  (ZnSO,) 
Sulphuric  Acid  (H2S04) 
Tin   (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


mm 
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"The  Joy  of  Father  and  Boy. 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes^  and  100 
instructive  and  amusing  experiments. 

DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  •  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc. 


A  good  part  of  the  book  is-  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights, 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc.  • 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


"THE  LIVIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  21  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  electrical 
catalog  in  print  today.  176  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telegraphy."  21  FREE  coupons  for  our  160-page 
FBEE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  21  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


ELECTRO   IMPORTING  COMPANY        .  : 
231  Fulton  St.,  New  York  City 

I  enclose  herewith  6  cents  in  stamps  or  coin,  to' 5 
cover  postage,  for  which  please  send  me  your  latest  : 
Cyclopedia  Catalog  No.  21  as  described.  ] 

NAME   i| 

ADDRESS    | 

STATE   E.E.  3-20  ■ 
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How  to  Get  Any  thing 

You  Want  By 
Talking  Convincingly 


by  Roger  Matthews 


I NEVER  felt  so  elated  in  my  life.  Mr. 
Hughes  had  granted  me  an  interview, 
and  had  promised  to  tell  me  his  secret  of 
success.  That  meant  something,  coming  from 
this  giant  in  the  great  world  of  finance. 

I  will  admit  that  I  half  expected  to  hear 
the  same  old  story  about  "honesty,  hard 
work  and  sticking  to  the  big  job."  But  I  was 
elated  just  the  same,  and  eager  to  hear  how 
the  boy  with  no  college  education  had  risen 
so  swiftly  and  steadily  to  the  millionaire 
class. 

You  may  imagine  my  surprise  when  Mr. 
Hughes  said,  "My  success  is  due  to  One 
Thing.  I  mastered  the  art  of  talking  con- 
vincingly. 

"All  success  in  the  great  world  of  busi- 
ness, in  the  last  analysis,  is  getting  other 
people  to  think  as  you  want  them  to  think — 
in  getting  the  conscious,  willing  and  hearty 
co-operation,  the  loyal  support,  enthusiasm 
and  esteem  of  the  men  you  meet  in  business." 

"You  must  see,"  continued  the  financier, 
"that  there  is  only  one  way  to  bring  that 
about,  namely  to  be  able  to  talk  convincingly. 

"Mastery  of  words — that  is  the  thing ! 
How  can  you  expect  to  get  ahead  if  you  lack 
the  power  to  say  what  you  want  to  say,  con- 
vincingly and  effectively  at  the  instant  you 
want  to  say  it?" 

"You  may  have  wonderful  ability,  great 
mental  power  and  keen  instinct  for  busi- 
ness ;  but  if  you  cannot  put  your  ideas  into 
clean-cut,  convincing  words,  you  will  never 
realize  fully  your  greatest  ambitions." 

I  knew  he  was  right.  And  his  words 
thrilled  me  with  a  new  courage  and  ambition. 

This  interview  with  the  man  who  had 
talked  himself  to  the  top  was  the  beginning 
of  great  things  for  me.  And  the  best  of  it 
is  that  he  told  me  how  to  learn  the  secret 
and  make  it  my  own. 

He  told  me  about  a  wonderful  new 
method  of  learning  the  principles  of  con- 
vincing speech. 

When  I  returned  home,  I  sent  for  the 
method  Mr.  Hughes  told  me  about.  I  began 
to  apply  the  method  to  my  daily  work,  and 
soon  I  was  able  to  wield  some  of  the  same 
remarkable  power  over  men  that  Mr. 
Hughes  had. 

When  you  have  acquired  the  knack  of 
talking  convincingly,  it's  easy  to  get  people 
to  do  anything  you  want  them  to  do. 

This  knack  of  talking  convincingly  will 


do  wonders  for  any  man  or 
woman.  Most  people  areafraid 
to  express  their  thoughts  ;  they 
know  the  humiliation  of  being 
ignored  with  casual  nod  or  a 
"yes"  or  "no".  But  when  you 
can  talk  convincingly,  it's  dif- 
ferent. People  listen  and  listen 
eagerly.  You  can  get  people 
to  do  almost  anything  you 
want  them  to  do,  and  they 
think  they  are  doing  it  of 
their  own  free  will. 

In  committee  meetings,  or 
in  a  crowd  of  any  sort  you 
can  rivet  the  attention  of  all 
when  you  talk.  You  can  force 
them  to  accept  your  ideas. 

Talk  convincingly  and  no  man — no  matter 
who  he  is — will  ever  treat  you  with  cold, 
unresponsive  indifference.  Instead  you'll 
instantly  get  under  his  skin,  make  his  heart 
glow  and  set  fire  to  his  enthusiasms.  Talk 
convincingly  and  any  man — even  a  stranger 
— will  literally  take  the  shirt  off  his  back  to 
please  you. 

You  can  get  anything  you  want  if  you 
know  how  to  talk  convincingly.  You've 
noticed  that  in  business  ability  alone  won't 
get  you  much.  Many  a  man  of  real  ability, 
who  cannot  express  himself  well,  is  often 
outdistanced  by  a  man  of  mediocre  ability 
who  knows  how  to  talk  convincingly. 

Now,  I  can  say,  as  Mr.  Hughes  did,  in 
that  memorable  interview  that  started  me 
toward  success,  that  I  too  have  become  a 
convincing  talker,  and  while  I  have  by  no 
means  reached  the  position  of  my  million- 
aire adviser,  I  have  made  the  most  aston- 
ishing strides  in  business,  as  a  result  of  my 
new-found  acquirement.  I  can  make  others 
see  my  point  of  view  as  I  never  dared  to 
hope  before. 

In  short,  I  am  getting  ahead  so  fast,  that 
it  sometimes  makes  my  head  swim.  My  last 
promotion,  to  General  Manager,  carries  me 
to  the  $10,000  mark. 

It  seems,  as  I  look  back  to  my  old  stutter- 
ing stumbling  way  of  speech,  as  if  I  must 
be  someone  else  instead  of  the  same  Roger 
Matthews. 

I  remember  how  scared  I  used  to  be 
whenever  I  had  to  talk  to  the  chief.  I  re- 
member how  confused  I  used  to  be  every 
time  I  met  new  people. 

Now  it  is  all  so  different  that  I  hardly 
recognize  myself.  My  success  seems  mir- 
aculous; even  to  me,  but  it  was  really  very 
simple. 

All  I  did  was  to  secure  a  wonderful 
course  of  seven  lessons  called  "Mastery  of 
Speech".  This  was  the  method  that  Mr. 
Hughes  advised  me  to  send  for.  The  course 
was  written  by  a  man  named  Frederick 
Houk  Law,  a  good  speaker  himself  and  an 
authority  on  speech,  but  best  of  all,  a  man 
who  knows  how  to  make  others  convincing 
speakers. 

Now  I  never  stand  fumbling  with  my  hat 
and  my  words  when  I  call  on  a  man.    It  is 


just  second  nature  for  me  now  to  choose  the 
exact  words  for  anything  I  want  to  say ;  to 
adopt  instantly  the  most  effective  way  of 
saying  it;  to  make  a  good  impression  on  my 
hearers. 

But  I  understand  that  I  am  just  one 
among  thousands  who  have  risen  to  greater 
success  through  the  use  of  Dr.  Law's  won- 
derful course. 

There  was  Mr.  Ralph  L.  Leonard  of  89  Bridge 
Street,  Beverly,  Massachusetts.  I  can  sympathize 
with  him ;  my  knees  used  to  knock  together  every 
time  I  had  to  speak  to  my  boss.    Mr.  Leonard  says. 

".  .  .  .  The  very  day  after  examining  Mastery 
of  Speech  I  had  the  confidence  to  go  up  and  ask 
my  superintendent  for  a  transfer  on  the  planers 
....  And,  to  my  surprise,  he  gave  it  to  me.  I 
had  for  months  been  wanting  that  change,  but 
didn't  have  the  confidence  until  your  Course 
pointed  out  the  easy  way  to  talk  to  your  'Superior.' 
That  is  only  one  incident  where  your  Course  was 
of  value." 

Again  and  again  I  could  have  truthfully  repeated 
on  Saturday  night  the  statement  that  Mr.  H.  R. 
Blackman,  of  26  Stevens  Street,  Danbury,  Con- 
necticut, makes  in  the  first  sentence  following: 

"I  have  just  completed  the  Dusiest  and  most 
successful  week  in  my  business  career,  due  to  a 
very  large  extent  to  the  help  I  have  received  from 
reading  the  invaluable  little  books.  I  consider  this 
course  the  best  investment  I  ever  made." 

Many  more  experiences  of  those  who  have  found 
the  "Mastery  of  Speech"  lessons  to  be  strong 
rungs  in  their  ladders  of  success  have  come  to  my 
attention.  I  am  naturally  an  enthusiastic  missionary 
for  Dr.  Law's  course  myself  and  some  of  my  best 
friends  have  duplicated  my  rapid  climb  in  business 
by  taking  my  advice  to  send  for  this  remarkable 
course. 

I  advise  you  earnestly  to  send  for  "Mastery  of 
Speech".  You  have  nothing  to  lose — for  the  pub- 
lishers will  send  you  the  entire  course  on  five  days' 
free  trial.  Just  mail  the  coupon  as  I  did,  and  see 
what  a  wonderful  experience  is  in  store  for  you. 

Act  now,  and  you  will  thank  me  some  day  not 
very  far  distant  for  doing  you  a  great  favor. 

.  You  needn't  send  any  money — not  a  cent.  Mere- 
ly mail  the  coupon,  or  write  a  letter,  and  the  com- 
plete Course,  "Mastery  of  Speech,"  will  be  sent 
3rou  by  return  mail,  all  charges  prepaid.  If  you 
are  not  entirely  satisfied  with  it,  send  it  back  any 
time  within  five  days  after  you  receive  it  and  you 
will  owe  nothing. 
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l^My^ 3Q000  Income  Tax 

and  What  Made 
It  Possible 


I AM  rated  as  an  excellent  judge  of 
human  nature  by  those  who  know  me. 
During  the  past  year  (1917)  I  have 
built  up  an  organization  of  more  than  250 
salesmen.  All  of  these  men  show  an  en- 
thusiasm for  their  work,  a  loyalty  to  their 
organization,  and  an  ability  to  sell  our  secur- 
ities in  large  quantities  which  has  attracted 
quite  unusual  attention  and  which  has  meant 
a  great  deal  to  me  and  my  business  house 
in  income  and  prestige. 

When  I  began  my  business  career  I  little 
dreamed  of  the  success  that  would  come  to 
me  at  the  age  of  thirty  years.  But  it  did 
come  and  I  want  to  tell  you — for  your  own 
good  perhaps — what  it  is  to  which  I  give 
the  credit  for  my  having  "found  myself" 
so  early. 

I  should  explain  right  here  that  I  paid  the 
Government  last  year  an  income  tax  of 
more  than  $30,000.  From  this  you  can  easily 
figure  how  large  my  actual  income  was  to 
justify  a  tax  of  that  magnitude. 

My  previous  annual  income  had  never 
before  reached  $10,000,  but  from  the  day 
that  I  discovered  a  simple  and  scientific  sys- 
tem of  reading  character  from  outward 
signs,  and  of  reading  my  own  character 
and  discovering  my  greatest  powers,  I  knew 
what  the  result  would  be.  At  least  I  never 
felt  so  confident  of  anything  in  my  life  as 
that  I  would  turn  this  new  found  knowledge 
into  dollars. 

As  I  look  back  on  it  now  it  is  a  revelation 
— and  quite  unbelievable  to  anyone  not  "in" 
on  the  secret. 

People  have  always  tried  to  read  their 
fellows,  attempting  to  correspond  certain 
physical  characteristics,  such  as  the  high, 
narrow  forehead  of  the  specialist,  the  bulg- 
ing brow  of  the  scientist,  the  narrow,  low 
brow  of  the  tramp  or  idler. 

This  science  of  reading  character  at  sight, 
which  has  meant  so  much  to  me,  has  been 
reduced  to  simple,  everyday  rules  of  work 
by  Dr.  K.  M.  H.  Blackford.  In  my  opinion 
it  deserves  a  high  place  in  any  educational 
system  it  is  far  more  important  than  any 
other  science  yet  formulated.  This  is  a 
strong  assertion,  yet  I  leave  it  to  you.  Do 
you  know  anything  that  is  more  important 
in  life  than  knowing  how  to  size  up  other 
people?  Than  knowing  how  to  analyze 
your  own  character  and  make  the  most  of 
it?  Than  knowing  how  to  make  other  people 


like  you?  Than  knowing  how  to  make 
people  work  for  you  and  do  your  bidding? 
Honestly — I  don't  know  anything  more  im- 
portant, or  more  likely  to  make  us  seize  our 
great  opportunities.    Do  you? 

You  know  as  well  as  I  do,  from  your 
actual  experience,  that  the  men  and  women 
who  have  wasted  their  lives  have  usually 
done  this  because  they  were  not  fitted  by 
nature  to  do  the  work  attempted.  Do  you 
know  any  sadder  tragedies  of  life?    I  don't. 

Is  it  any  wonder  that  the  statistics  show 
more  than  70  per  cent  of  the  business  ven- 
tures of  today  abject  failures? 

I  am  convinced  from  my  own  experience 
that  Dr.  Blackford's  marvelous  system  of 
Reading  Character  at  Sight  will  decrease 
the  percentage  of  such  failures — and  there- 
fore increase  the  percentage  of  human  hap- 
piness. 

At  least  I  can  say,  positively,  that  Dr. 
Blackford's  system  has  increased  my  income 
beyond  the  point  of  my  fondest  dreams. 

Just  as  nature  intended  that  the  normal  condition 
of  our  bodies  is  perfect  health,  so  the  normal  con- 
dition of  everyone  is  perfect  success.  We  are  all 
meant  to  be  a  success  at  something.  We  all  have 
the  capacity  within  us  to  achieve  big  things  in 
the  right  line.  If  we  are  not  a  big  success,  it  is 
merely  because  we  are  in  the  wrong  occupation. 
Napoleon  was  a  failure  at  authorship.  Florence 
Nightingale  failed  as  a  social  favorite.  Grant  was 
a  failure  at  everything  until  he  became  a  soldier. 
These  were  their  wrong  occupations.  We  all  have 
the  germ  of  success  within  us — the  capacity  to 
do  big  work  in  some  one  line.  The  thing  to  do  is 
find  out  what  your  line  of  work  is. 

Dr.  K.  M.  H.  Blackford  has  helped  thousands  of 
men  find  out  the  work  for  which  they  were  best 
fitted  to  achieve  big  success.  This  famous  charac- 
ter analyst  has  been  retained  at  record  fees  by  such 
corporations  as  the  Westinghouse  Electric  and 
Manufacturing  Company,  Scott  Paper  Company, 
The  Laurentide  Co.,  Ltd.  and  many  other  big  con- 
cerns, to  pick  and  place  rightly  the  men  they  em- 
ploy. And  98  per  cent  of  Dr.  Blackford's  selections 
— regardless  of  their  previous  experience — made 
good  at  the  jobs  in  which  they  were  placed. 

Dr.  Blackford  has  helped  thousand  of  others  and 
is  now  ready  to  help  you.  A  good  many  of  us  are 
just  plugging  day  in  and  day  out  at  work  we  are 
not  naturally  fitted  to  do,  work  we  do  not  like, 
work  we  can  never  fully  succeed  at.  We  swim 
against  the  tide,  trying  to  fit  our  given  set  of 
talents  to  the  wrong  job.  But  thru  Dr.  Blackford, 
we  can  now  all  judge  in  just  what  line  our  biggest 
success  lies.  And  we  can  learn  the  worthwhile 
secret  of  knowing,  in  one  quick  survey  of  their 
features,  physique,  gestures,  and  habit  of  conversa- 
tion, unerringly  the  character  of  every  person  we 
meet — of  looking  into  people  and  thru  them,  in- 
stead of  at  them. 

Thru  the  little  course  of  lessons  in  "Reading 
Character  at  Sight"  now  being  distributed  by  Dr. 
Blackford,  we  can  know,  the  minute  we  lay  eyes 


by  Vernon  Howe 


Mr.  Howe  is  one  of  the  most  suc- 
cessful men  of  his  age  in  Forth  Worth, 
Texas,  and  from  all  I  can  learn  of 
him,  few  others  in  that  city  are  better 
liked  by  their  business  associates  and 
friends  in  general.  Mr.  Howe  attri- 
butes his  success  and  his  surprisingly 
big  income  largely  to  his  recently  dis- 
covered ability  to  read  and  understand 
the  character  of  the  people  he  meets 
and  does  business  with. 

This  story  is  his  own,  just  as  he 
wrote  it. 


on  people,  how  to  make  them  our  friends,  in  either 
a  business  or  social  way — how  to  talk  to  them,  how 
to  influence  them  to  the  best  advantage.  Thru  the 
secrets  given  by  Dr.  Blackford,  we  can  get  a  better 
line  on  the  folks  we  meet  than  the  friends  who 
have  known  them  for  years. 

Thousands  have  already  benefited  thru  the 
course.  Some  have  decided  thru  it  just  what  their 
life-work  really  is.  Others  have  saved  themselves 
from  business  disaster  and  unscrupulous  partners. 
Many  others  have  avoided  hiring  men  whom  they 
knew  at  a  glance  to  be  dishonest  and  unreliable. 
Many  salesmen  use  the  knowledge  they  have  gained 
to  judge  and  approach  their  prospects.  Executives 
use  it  to  deal  with  and  judge  their  employes. 
Doctor's  use  it  in  dealing  with  their  patients. 
Lawyers  find  it  of  great  help  in  their  court  work 
and  in  their  actions,  toward  clients.  Public  speak- 
ers employ  it  in  judging  their  audience,  and  in 
debate. 

Entire  Course  on  Free  Examination 

This  ability  to  analyze  character  immediately  and 
without  error  can  easily  be  yours.  It  is  not  a  gift. 
There  is  not  trick  or  second  sight  about  it.  It  is 
not  a  supernatural  or  mysterious  power.  It  is 
merely  the  immutable  rules  of  science,  practically 
applied.  You  can  do  it  as  infallibly  as  Dr.  Black- 
ford. This  new  course  in  "Reading  Character  at 
Sight"  in  seven  simple  and  fascinating  lessons  will 
be  sent  to  you  without  cost,  for  examination.  You 
can  judge  for  yourself  just  what  the  course  will 
mean  to  you  before  you  decide  whether  or  not  you 
want  it.  If  you  do  not  believe  that  it  can  be  of 
tremendous  value  to  you  return  it  and  forget  the 
matter.  Otherwise  mail  its  reasonable  cost  of  $5. 
The  coupon  printed  below  will  bring  you  the  entire 
course  for  free  examination  without  obligation 
Use  it. 

Independent  Corporation 

Dept.  B-1103     119  W.  40th  St.,  New  York 
Free  Examination  Coupon 

Independent  Corporation 

Publishers  of  The  Independent  Weekly 
Dept.  B-1103,  119  W.  40th  St.,  New  York 

You   may  send  me  the  Course  or  Courses 
checked  below.    Within  five  days  after  receipt 
I  will  either  remail  them  or  send  you  $5  for 
each  in  full  payment. 
[  ]     How  to  Read  Character  at  Sight 

By  Dr.  K.  M.  H.  Blackford 
[  ]    Roth  Memory  Course 

By  David  M.  Roth 
[  ]     Mastery  of  Speech 

By  Frederick  Houk  Law 
[  ]  Super-Salesmanship 

By  Arthur  Newcomb  ($7) 
[  ]    Purinton  Course  in  Personal  Efficiency 

By  Edward  Earle  Purinton 
[  ]     Ferrin  Home- Account  System  ($3) 

By  Wesley  W.  Ferrin 
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Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.    Individual  instruction. 

Over  6,200  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

The  N.  Y.  E.  S.  gives  a  special  Automobile  Ignition  Course  as  an 
advanced  training  for  Auto  Mechanics,  Garage  Men  and  Car  Owners. 
The  course  covers  completely  all  Systems  of  Ignition,  Starters,  Lighting 
and  other  electrical  equipment  on  automobiles,  motor  boats,  airplanes, 
etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  64-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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©morrow 


WE  are  gradually  becoming  accus- 
tomed to  the  sight  of  rapidly  in- 
creasing sizes  of  aircraft,  espe- 
cially those  of  the  lighter  than  air 
or  Zeppelin  type,  and  those  who 
had  the  good  fortune  to  see  the  R-34,  the 
gigantic  "gas  bag"  which  successfully  flew 


By  GEORGE  WAILIL 

that  will  prove  a  distinct  surprise  to  those 
who  have  not  been  following  the  progress 
of  aviation  in  the  past  few  months. 

Already  in  England  and  France  they 
have  developed  and  built  beautiful  air- 
planes which  have  a  capacity  of  from  thirty 
to  fifty  passengers,  that  almost  outrival  our 


on  the  floor  and  curtains  at  the  windows, 
with  panelled  ceilings  and  electric  lights. 

The  accompanying  illustration  shows 
what  engineering  refinement  has  done  in 
the  perfecting  of  living  conditions  for  pas- 
sengers on  the  latest  dirigible  or  Zeppelin 
type  of  aircraft.   These  gigantic  "gas  bags" 


Copyright,  1920.  by  E.  P.  Co. 

All  the  Pleasures  of  City  Life  Are  to  Be  Found  in  the  Latest  Giant  Dirigible  Aircraft — Even  to  an   Electric  Elevator.     The  Staterooms 

Are  Arranged  in  Circular  Fashion,  Which   Has  Many  Commendable  Features. 


across  the  Atlantic  Ocean  from  England 
to  America  and  back,  will  perhaps  expect 
most  anything  in  the  airship  of  tomorrow. 
However,  there  are  many  developments  in 
a  number  of  these  huge  aircraft  now  pro- 
posed and  being  built  in  various  countries 


finest  railroad  train  appointments  in  their 
luxurious  furnishings,  parlor-car  chairs  and 
even  to  a  wash  room  such  as  one  finds 
on  the  giant  Caudron  passenger-carrying 
plane,  recently  exhibited  at  the  great  avia- 
tion salon  in  Paris.    Here  we  find  carpet 


are  far  larger  than  one  would  first  imagine, 
as  the  picture  clearly  shows,  their  height 
easily  accommodating  Mine  stories,  equiva- 
lent to  a  nine-story  hotel,  and  they  pro- 
pose to  fit  the  one  or  more  passenger  com- 
(Continued  on  page  1168) 
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1)  Cleaving  the  Rough  Diamond 


§ 
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(2)  First  cutting  of  Diamond 


^  Close-up  of  Diamond 

Cutting  Machine  \\U/C 
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^*       ilk  «» 


©  Finished  Diamonds 


8  *v  vrv 
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(f)  Rough  Diamonds  tv«  actual  size)  from  the  De  Beers  Mines 
)zl  weighing  Z5oo  carats.  Value  $500,000  >  r 


@  Grinding  Round  JEd£e  on  Diamond 


r®"     ©  Grinding  facets  and 
*'  "  final  polishing 
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Here  We  See  the  Various  Types  and  Shapes  of  Diamonds  and  Other  Precious  Stones  Aside 
from  the  Full  Cut  "Brilliant" — the  Standard  Shape  for  a  Perfect  Diamond  Invariably,  and 

Which  Is  Illustrated  Below. 
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ONE  of  the  most  fascinating  and 
popular  scientific  subjects  is  that 
of  "diamond  cutting,"  of  which 
very  little  is  known  by  the  general 
public.  The  procedure  and  the 
amount  of  technical  labor,  skill,  and  re- 
markable accuracy  are  only  a  few  of  the 
small  items  absolutely  essential  for  main- 
taining the  standard  of  the  present  diamond 
trade.  The  beauty  of  these  stones  depends 
not  alone  on  the  stones  themselves,  but  also 
the  method  of  presentation.  The  writer 
has  attempted  to  present  here  a  brief 
discussion  as  to  what  the  diamond  is  and 
what  makes  it  so  valuable,  as  well  as  a  gen- 
eral description  of  the  interesting  procedure 
followed  in  cutting  a  diamond. 

A  diamond  in  the  pure  state  is  colorless 
and  transparent,  but  stones  of  this  nature 
are  extremely  rare,  altho  many  of  the  com- 
mercial stones  of  today  are  purported  to  be 
pure  white  or  blue  white,  when  in  reality 


1        HOW  TO  TELL  A  REAL  DIAMOND.  | 

(1)  Mark  the  diamond  with  an  alumi-  | 
I  num  pencil-  If  it  is  a  real  diamond  and  f 
I  not  a  glass  imitation  the  mark  may  be  | 
§  easily  removed  by  rubbing  it  briskly  with  | 
|  a  moistened  cloth;  if  glass,  however,  the  | 
1  mark  cannot  be  removed,  resisting  even  | 
|  the  action  of  acids.  The  surface  of  the  | 
I  stone  for  this  test  must  be  very  clean,  | 
I  which  is  accomplisht  by  rubbing  with  a  | 
|  moistened  cloth  dipt  in  whiting. 

(2)  A  nail  file  if  drawn  along  the  edge  f 
|  of  a  stone  will  not  cut  the  diamond,  | 
I  while  it  will  cut  spurious  glass  imita-  f 
|  tions.  | 

(3)  The  facets  have  sharp  edges,  | 
|  whereas  those  of  glass  imitations  have  | 
I  much  duller  edges.  I 

(4)  A  small  globule  of  water  placed  | 
|  upon  the  table  or  flat  top  of  a  diamond  | 
|  will  retain  its  globular  form  even  if  f 
I  moved  about  by  a  pin.  It  spreads  on  | 
|  glass.  | 
|  (5)  By  looking  at  a  point  on  a  sheet  | 
I  of  paper  thru  a  diamond  and  a  good  tri-  | 
I  plex  magnifying  glass  (i.  e.,  a  glass  which  | 
I  has  been  corrected  for  spherical  and  chro-  | 
1  matic  aberration)  only  one  point  will  be  | 
|  seen  if  viewed  thru  a  diamond,  whereas  a  | 
I  number  of  points  or  blurred  points  will  § 
I  be  visible  if  an  imitation.  | 

(6)  If  a  doublet  or  triplet  (that  is,  a  f 

I  false  bottom  with  a  genuine  top  cemented  | 

i  together   or  a   stone   made  up   of   three  f 

|  parts),  it  is  detected  if  placed  in  oil  and  | 

|  viewed  from  the  side.  | 

1         (7)   The  finest  test  of  all  perhaps  is  | 

I  the  specific  gravity  test.     This  is  3.52  f 

|  for  the  diamond.     The  procedure  is  de-  | 

=  scribed  in  detail  in  the  article.  | 

I         No  ONE  of  these  tests  should  be  taken  | 

|  as  positive  proofs,  but  the  entire  number  | 

|  may  be  taken  as  a  fairly  good  indication  § 

|  of  the  genuineness  of  the  stone.  § 

objectionable  color  exists  in  them  which  is 
quickly  discernible  by  the  experienced  dia- 
mond expert.  This  color  is  caused  by 
oxids  which  are  present  in  the  crystalline 
form,  and  from  the  chemical  viewpoint  are 
supposed  to  be  held  in  colloidal  suspension, 
altho  invisible,  even  under  a  microscope. 

The  presence  of  iron  oxid  will  cause  a 
yellow  or  brown  or  sometimes  even  a  red 
coloration.  For  examining  diamonds  it  is 
•necessary  that  a  good  North  light  be  pres- 
ent and  for  the  inexperienced,  the  examina- 
tion of  two  stones  at  the  same  time  will 
clearly  differentiate  between  the  good  and 
the  inferior.  A  clear  day  should  be  chosen 
and  an  hour  between  10  A.  M.  and  2  P.  M. 

COLOR  IN  STONES. 

Fancy  diamonds  are  colored  stones  with 
well  marked  shades.  Diamonds  of  this 
character  bring  very  high  prices,  for  colors 
are  often  sought  for  but  what  is  very  unde- 
sirable is  the  slight  tint  found  in  some  dia- 
monds which  are  supposed  to  be  colorless. 


Shades  in  which  the  various  stones  appear 
are  those  varying  between  the  following : 
Red,  apple  green,  violet  blue,  rather  pale 
saffire  blue,  absinthe  green,  golden  brown, 
orange  and  canary  yellow.  As  has  been 
said  before,  a  pure  snow  white  diamond  is 
very  rare  and  a  buyer  must  be  prepared  to 
pay  a  good  price  for  it  if  he  desires  to  ob- 
tain one. 

In  order  to  test  for  color  the  diamond  is 
covered  by  a  thin  layer  of  mist  caused  by 
giving  the  same  a  quick  puff  of  breath.  It 
is  then  examined  with  a  lens  of  about  one 
inch  focal  length,  the  same  being  corrected 
for  spherical  and  chromatic  aberration.  If 
held  up  to  the  light  of  an  electric  incan- 
descent bulb,  the  stone  which  allows  the 
filament  to  be  seen  the  most  clearly  and 
which  allows  the  greatest  light  thru  it,  is 
the  better  stone.  Stones  are  classified  ac- 
cording to  color  and  are  in  order :  ( 1 ) 
Rivers,  (2)  Jagers,  (3)  Blue  Wesseltons, 
(4)  Wesseltons,  (5)  Top  Crystals,  (6) 
Crystals,  (7)  Very  Light  Browns,  (8)  Top 
Silver  Capes,  (9)  Silver  Capes,  (10)  Capes, 
(11)  Yellow,  (12)  Brown. 

Rivers — these  are  the  rarest,  most  beau- 
tiful Indian  and  Brazilian  stones,  altho  a 


few  African  stones  are  clast  among  them. 
They  are  pure  snowy  white  or  blue  white, 
and  are  the  ones  which  command  the  high- 
est price. 

Next  on  the  list  are  the  Jagers,  of  a  pale 
steely  blue  body  color,  which  is  ,the  same 
thruout  the  stone.  Then  come  the  Blue 
Wesseltons  and  Wesseltons,  both  of  which 
are  of  a  very  slight  yellowish  tint  scarcely 
noticeable  and  together  with  the  Jagers 
make  up  the  stones  of  a  very  high  class. 

Crystals,  however,  are  poor  in  compari- 
son with  the  other  stones.  If  compared 
with  rock  crystal  or  a  synthetic  white 
saffire,  they  appear  yellow.  Of  course,  the 
stone  should  be  dimmed  by  breathing  on  it 
to  make  this  test.  Very  Light  Browns  come 
next.  Brown  is  an  undesirable  color  in 
stones  of  this  nature,  as  it  absorbs  too  much 
light,  and  so  for  this  reason  the  stone  can- 
not command  as  great  attention  as  a  stone 
of  a  different  class. 

The  Capes  are  next  in  order.  They  are 
yellow  enough  to  be  undesirable  and  are 
generally  called  commercial  white  stones. 
They  are  not  yellow  enough,  however,  to  be 
pretty  and  hence,  are  not  so  much  sought 
{Continued  on  page  1172) 
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1  1  !6 


ELECTRICAL  EXPERIMENTER 


March,  1920 


FEW  people  realize  the  enormous 
amount  of  energy  locked  up  in  the 
earth's  atmosphere.  The  amount  of 
latent  horse-power  available  thru  the 
moving  air  currents  in  our  atmos- 
phere amounts  to  billions  of  horse-power 
annually,  and  constitutes  one  of  the  great- 
est, if  not  the  greatest,  source  of  energy  of 
uriharnest  power  available  to  man. 

We  may  say  that  we  have  reached  the 
point  today  where  the  exploitation  of  coal 
is  no  longer  very  economic.  The  reasons 
for  this  are  manifold. 

What  we  are  doing  now  is  to  mine  the 
coal  at  enormous  expense,  tying  up  an  enor- 
mous amount  of  man  power  to  bring  the 
coal  to  the  surface  of  the  earth.  Then  we 
!oad  this  coal  into  trains  at  great  expense, 
move  the  trains  to  far-away  points — the 
average  distance  being  over  1,000  miles  for 
every  car  of  coal.  In  this  we  not  only 
consume  more  coal  for  moving  the  coal 
itself,  but  we  block  railway  traffic  with  our 
long  coal  trains  and  prevent  other  more 
profitable  business  from  taking  its  due 
course. 

Of  course  we  have  to  do  it  now,  coal 
being  a  necessity,  and  we  are  willing  to  pay 
the  price  because  we  must  have  power — 
and  must  heat  our  houses  as  well.  Never- 
theless, the  cost  incurred  in  shipping  coal 
from  the  mine  to  the  great  centers  is  crimi- 
nal, if  we  stop  to  figure  out  that  at  the 
end  only  one  or  two  per  cent  of  the  energy 
contained  in  the  original  coal  is  converted 
either  into  power  or  into  heat,  the  other 
98  or  99  per  cent  having  been  wasted.  As 
man  power  gets  scarcer  and  scarcer  and 
costs  rise,  there  will  finally  come  a  time 
when  we  must  turn  to  other  sources  for 
our  power. 

The  writer  has  in  past  articles  mentioned 
many  other  methods  upon  which  man  will 
ultimately  fall  in  his  battle  against  Nature, 
but  in  this  article  we  are  concerned  only 
in  the  exploitation  of  wind  power. 

This  is  not  a  mere  dream' or  a  visionary 
scheme,  but  there  is  sound  engineering  be- 
hind it.  Wind  power  has  been  used  for 
centuries,  and  the  old  Egyptians  had  their 
crude  windmills  and  propelled  their  ships 
by  means  of  wind.  In  this  country  air 
motors  or  air  turbines  have  reached  a  high 
perfection,  but  they  are  small  affairs,  and 
are  only  used  for  local  purposes,  such  as 
supplying  power  for  private  houses,  farms, 
etc. 

It  is  quite  practical  today  from  an  engi- 
neering standpoint  to  build  huge  windmills 
or  air  turbines  which  in  size  would  rank 
with  the  Woolworth  building  or  the  Eiffel 
tower.  Such  1,000-foot  monsters,  while 
they  may  appear  somewhat  fantastic,  are 
quite  within  the  bounds  of  reality  and  it  is 
calculated  that  they  can  easily  furnish 
25,000  horse-power  for  each  individual 
windmill. 

It  can  readily  be  imagined  what  a  bat- 
tery of  such  monsters  would  accomplish. 
Even  large  cities  would  only  need  a  few 
of  these  giants  to  keep  the  entire  city  sup- 
plied with  heat,  light  and  power,  and  the 
advantage  is  that  it  makes  no  difference 
geographically  where  the  city  is  located. 
Right  here  the  writer  wishes  to  propose  a 
somewhat  novel  idea  which  does  away  with 
the  greatest  objection  heretofore  consid- 
ered in  such  "windmill  power  plants." 

In  some  localities  if  the  energy  was  to 
be  derived  solely  from  the  wind  power,  of 
course  no  power  would  be  had  when  there 
was  no  wind.  Take  for  instance  cities  lo- 
cated in  Arizona,  New  Mexico,  etc.,  or  in 
other  localities  where  there  is  no  wind  for 
days  at  a  time.    Here  such  a  plant,  on  the 
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face  of  it,  would  appear  ridiculous  for  the 
simple  reason  that  the  inhabitants  of  a 
city  employing  such  a  plant  would  never 
know  from  day  to  day  whether  they  would 
have  power  or  not. 
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Of  course  in  most  localities  this  would 
not  hold,  but  speaking  generally,  there  is 
a  time  period  in  almost  any  locality  during 
the  year  when  there  would  be  not  enough 
wind  to  supply  the  power  to  the  respective 
cities. 

Of  course,  the  idea  comes  to  mind  im- 
mediately that  a  solution  would  be  found 
in  the  use  of  storage  batteries  whereby  the 
electrical  power  could  be  stored  for  em- 
ergency purposes.  As  a  matter  of  fact, 
most  large  power  houses  in  the  country 
work  on  precisely  this  principle,  but  if  it 
became  a  matter  of  storing  enough  power 
in  storage  batteries  to  keep  a  large  city 
going  for  days  at  a  time,  the  cost  of  such  a 
storage  battery  plant  would  run  up  into 
many  millions  of  dollars.  Hence  such  a 
scheme  at  once  becomes  impractical.  Not 


only  this,  but  the  up-keep  of  such  a  large 
storage  battery  coupled  with  the  great  ex- 
pense of  renewing  the  plates  every  few 
years  would  make  the  project  absolutely 
prohibitive. 

How  then  are  we  to  overcome  this  diffi- 
culty ? 

The  writer  proposes  a  novel  plan  to  use 
the  windmills  or  air  turbines,  not  to  fur- 
nish electrical  power  direct,  but  indirect, 
and  the  underlying  idea  is  as  follows: 

We  will  build  each  air  turbine  or  wind- 
mill so  large  that  they  will  deliver  approxi- 
mately 20%  more  power  than  we  require. 
Instead  of  driving  our  electrical  dynamos 
or  generators  direct,  the  windmills  are  not 
at  all  employed  in  this  way.  They  are  used 
to  pump  water  /rom  a  lower  level  to  a 
higher  one,  and  for  no  other  purpose.  In 
other  words,  we  first  raise  the  water  from 
a  lake,  river  or  other  source  of  water  sup- 
ply, then  impound  this  water  into  a  reser- 
voir. This  then  constitutes  our  supply  of 
power.  From  the  reservoir  large  pipes  lead 
to  each  hydro-electric  power  station  as 
shown  in  our  illustration  herewith,  and  this 
water  drives  the  generators  of  the  power 
stations  and  from  it  we  take  our  power. 

Now  it  will  become  apparent  why  we  have 
made  the  wind  turbines  larger  than  actually 
needed.  The  reason  is  that  we  wish  to 
pump  up  more  than  enough  water  and  keep 
a  sufficient  supply  on  hand  that,  even  if 
there  should  not  be  any  wind  for  days  at 
a  time,  we  still  would  have  enough  water 
impounded  to  assure  us  of  a  continuous 
supply  of  power  even  tho  not  one  wind- 
mill or  air  turbine  was  moving. 

By  making  the  air  turbines  larger  than 
necessary  (or  by  using  more  of  them),  we 
accomplish  the  purpose  of  impounding  an 
immense  reserve  of  water  upon  which  we 
do  not  draw  except  in  an  emergency.  It 
is  the  old  story  of  the  honey-bee  laying 
in  honey  during  the  summer,  which  is  used 
during  the  winter.  In  other  words,  while 
our  windmills  and  air  turbines  work  over- 
time when  there  is  plenty  of  wind,  we  will 
still  have  enough  water  in  our  reservoir 
to  draw  upon  when  there  is  no  wind. 

Basically  this  scheme  is  sound  from  an 
engineering  standpoint.  It  is  simply  an 
engineering  proposition,  and  there  is  only 
the  first  cost  of  the  moderately  expensive 
machinery  and  apparatus  to  be  considered. 

Such  a  plant  should  particularly  recom- 
mend itself  to  localities  far  removed  from 
natural  water  power,  also  cities  along  the 
coast  where  no  water  power  exists  and 
where  the  power  that  could  be  derived 
from  tidal  waves  is  not  available  as  yet. 

It  is  calculated  that  any  company  who 
would  make  it  a  business  to  furnish  power 
from  such  a  windmill  hydraulic  plant  could 
easily  compete  with  coal  even  if  the  latter 
were  selling  at  a  considerably  lower  figure 
than  it  is  today. 

In  our  illustration  we  have  shown  two 
types  of  machines  that  would  lend  them- 
selves for  the  purpose  of  deriving  power 
from  the  atmosphere,  viz. : 

Huge  air  turbines  of  from  200  to  400 
feet  high,  each  of  which  can  readily  fur- 
nish 25,000  horse-power  while  running  in 
a  medium  wind.  The  large  windmills  shown 
in  the  insert  are  not  quite  as  efficient  as 
the  turbines,  but  are  much  less  costly  and 
perhaps  easier  in  maintaining. 

We  are  certain  that  once  such  a  wind- 
mill or  wind  turbine  is  built  and  one  lo- 
cality begins  using  these  huge  air  machines, 
the  whole  country  would  no  doubt  follow 
suit  very  promptly  when  the  economy  of 
these  machines  has  demonstrated  itself. 
Remember — you  get  the  energy  for  nothing ! 
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.HIGHLY  rONIZED  AIR 
(CONDUCTOR  OF  RADIO 
ENERGY  WAVESJ 


ULTRA-VIOLET 
BEAM 


AIRCRAFT  PROPELLED  ■  lllfD...nl_ 
BY  WIRELESS  POWCP         ™  -VlgLTT 

TO  EARTH. 


METAL  SCREEN 
^OR  ME6H  "B" 


POWERFUL  ULTRA-VIOLET 
RAY  GENERATOR  "A" 


RECEIVING  STATION 
FOR  RADIO  POWER 


OCEAN  SHIP  RECEIVING 
RADIO  POWER  FOR 
PROPULSION 


Showing  the  Wireless  Transmission  of  Power  by  Means  of  Ionized  Searchlight  Beams.     Powerful  Tesla  Currents  of  High  Potential  and 
Frequency  Are  Imprest  on  the  Ionized  Beams  and  Received  from  Similar  Beams  as  Shown. 


By  THOMAS  W.  BEHSOM 


RECENT  developments  tend  to  fulfill 
the  old,  old  dream  of  power  trans- 
mission without  wires.    For  years 
men  have  labored  in  vain  to  trans- 
mit power  without  wires  and  thus 
solve  a  myriad  of  transportation  problems, 
such  as  propelling  vehicles,  ships,  trains, 
aircraft,  etc.,  with- 


transmitting  radio  waves  without  material 
aerials,  Mr.  Hettinger  hit  upon  the  idea  of 
using  ionized  light  beams  as  elevated  con- 
ductors. Obviously  simple  when  one  thinks 
of  it. 

It  is  a  well-known  fact  that  an  ionized 
gas  is  a  conductor ;  in  fact,  the  conductivity 


out  having  to  in- 
clude a  source  of 

•  power  in  their  con- 
struction. It  makes 
one's  head  almost 
reel  to  think  of  the 
possibilities  in  such 
an  achievement 
and  now  the  dream 
promises  to  come 
true. 

By  one  bold 
stroke  an  English 
genius,  Mr.  John 
Hettinger,  has  un- 
thinkingly opened 

■  up  the  way  for  its 
realization.  Like 
numerous  other  in- 
ventions, the  way 
lay  before  our  very 
eyes,  but  we  were 

'all    too    blind  to 

;  see  it. 

While  working 

jon  a   means  for 


of  a  gas  is  a -measure  of  its  ionization. 
Furthermore,  it  is  possible  to  ionize  a  gas 
by  means  of  a  stream  of  ultra  violet  rays. 
Working  with  these  facts,  Mr.  Hettinger 
devised  means  to  utilize  them  for  radio 
transmission  in  the  following  manner. 
As  shown  in  Fig.  1,  a  source  of  ultra 
violet  rays,  an  arc 


Diagram  of  the  Author's  Scheme  for  the  Wireless  Transmission  of  Power  Thru  Ionized 
Light  Beams  and  the  Upper  Ionized  Strata  of  the  Atmosphere. 


or  mercury  vapor 
lamp,  A,  is  ar- 
ranged to  throw  a 
beam  of  ionizing 
rays  vertically. 

These  rays  re- 
sult in  an  ionized 
stream  of  air  that 
acts  as  a  conduc- 
tor, the  surround- 
ing un-ionized  air 
being  practically  a 
perfect  insulator. 
By  making  connec- 
tion to  this  con- 
ducting beam  with 
a  metallic  screen 
or  mesh  at  B,  it 
can  be  utilized  as 
an  aerial  for  radio 
communication. 

We  are  perfect- 
ly aware  that  this 
ionized  beam 
rapidly  loses  its 
conducting  power 
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as  the  distance  from  the  source  increases, 
therefore  the  effective  height  of  such  an 
arrangement  is  determined  by  the  intensity 
of  the  ray  generator.  So  much  for  the  idea 
as  applied  to  radio  communication. 

But  let  us  consider  further.  In  studying 
the  spectrum  we  find  that  the  sunlight  on 
reaching  the  earth  contains  few  ultra  violet 
rays  of  shorter  wavelengths  than  3,000 
Angstrom  units,  yet  we  are  able  to  gen- 
erate much  shorter  rays  with  an  arc  light. 
It  is  unreasonable  to  assume  that  shorter 
waves  do  not  leave  the  sun,  and  in  view 
of  the  fact  that  it  has  been  determined  that 
the  upper  stratum  of  our  atmosphere  is 
ionized,  it  is  accepted  that  the  shorter  rays 
are  absorbed  to  cause  this  ionization. 

It  will  now  be  apparent  that  a  very  good 
condition  exists  for  the  transmission  of 
energy  without  wires.  As  shown  in  Fig.  2, 
we  have  the  earth,  a  good  conductor,  sur- 
rounded with  a  blanket  of  insulating  air 
about  ten  miles  thick,  beyond  which,  up  to 
about  a  hundred  miles,  the  air  is  highly 
rarefied  and  kept  in  a  state  of  ionization  by 
light  from  the  sun  and  stars. 

Hence,  we  have  two  good  conductors  sep- 
arated by  several  miles  of  atmosphere, 
practically  a  perfect  insulator,  an  ideal 
arrangement  for  our  purposes.  We  have 
but  to  connect  a  source  of  current  to  the 
earth  and  to  the  ionized  strata  of  air  and 
energy  can  be  transmitted  entirely  around 
the  earth  without  wires.  The  energy  could 
be  utilized  in  any  part  of  the  earth  by 
merely  connecting  to  the  pair  of  conductors. 

This  condition  has  been  recognized  for 
some  time,  but  the  difficulty  lies  in  making 
connections  to  the  upper  layer  of  conduct- 
ing atmosphere.  It  is  hardly  practical  to 
construct  towers  six  or  seven  miles  high 
for  the  purpose,  then  again  the  energy 
could  not  be  utilized  without  using  a  simi- 
lar structure  at  the  point  of  reception, 
which  makes  this  scheme  hardly  feasible 
for  aircraft  or  moving  vehicles. 

Return  then  to  the  ionized  stream  for 
radio  aerials.  We  can  easily  construct 
arcs  that  will  throw  a  beam  ten  or  twenty 
miles.  Then  why  not  make  connection  to 
that  upper  stratum  with  an  ionized  stream 
of  air?    Wonderful  in  its  simplicity. 

In  Fig.  2  the  writer  attempts  to  portray 
a  generating  station  embodying  these  prin- 
ciples. In  the  main  building  will  be  housed 
the  generating  units  for  supplying  the  cur- 
rent to  the  arc  and  the  primary  of  the  high 
voltage  apparatus  for  transmission  of 
energy.  Supported  on  the  roof  of  this 
structure  will  be  a  monstrous  arc  lamp 

I    k  II, 


capable  of  throwing  a  stream  of  ultra 
violet  rays  for  at  least  ten  miles.  In  this 
beam  is  supported  a  conducting  screen  to 
make  connection  to  the  conducting  stream 
of  ionized  air.  The  insulation  of  these 
parts  present  no  great  difficulties  to  modern 
engineering. 

The  building  will  also  house  a  huge  step- 
up  transformer,  a  set  of  high  voltage  con- 
densers, a  spark  gap  either  of  the  rotary  or 
quenched  type  and  a  huge  oscillation  trans- 
former or  Tesla  coil.  These  instruments 
are  connected  in  the  usual  manner  and 
tuned  so  that  the  inductance  in  the  circuit 
and  the  capacity  formed  by  the  earth  and 
ionized  upper  strata  will  have  a  well  de- 
fined oscillation  period. 

By  these  means  the  whole  earth  will  be- 
come an  electrified  body,  energy  to  be 
drawn  at  any  point  by  simply  making  me- 
tallic connection  to  the  earth  and  pointing 
a  beam  of  light  vertically,  a  screen  being 
•used  to  take  the  energy  that  will  flow  down 
the  beam.  An  inductance  coil  being  neces- 
sary in  the  circuit  to  insure  resonance  with 
the  transmitter  at  the  receiving  set.  After 


once  started,  the  receiving  energy  can  be 
used  to  keep  the  arc  going. 

Ships  will  have  an  arc  and  reflector 
mounted  on  the  masts,  aeroplanes  have  two 
arcs,  one  on  top,  the  other  below,  and  so  on. 

This  scheme  will  not  interfere  with  pres- 
ent short  range  transmission,  it  being 
hardly  practical  for  each  home  to  have  an 
arc  on  the  roof  when  one  arc  would  serve 
for  a  town  and  several  for  a  large  city. 

Rather  its  benefit  will  lie  in  the  utiliza- 
tion of  water  falls  far  from  civilization, 
now  unused  on  account  of  difficulties  in 
transmitting  the  power  hundreds  or  thou- 
sands of  miles.   

Aside  from  the  transmission  of  power 
other  advantages  may  accrue.  Will  such  a 
stress  between  the  earth  and  upper  air 
strata  reduce  the  presence  of  dust  particles 
in  the  atmosphere?  Or,  again,  cause  the 
immediate  condensation  of  fogs  and  mois- 
ture in  the  air  to  give  us  perfectly  cloud- 
less days?  Perhaps  it  will  become  simply 
a  matter  of  changing  the  frequency  or  volt- 
age of  the  current  to  cause  rain  or  to  pre- 
vent it. 

Then  the  question  of  effect  on  radio  com- 
munication :  will  it  make  our  present  sets 
obsolete,  a  transmitter  of  the  future  being 
connected  directly  to  the  power  set  and 
acting  by  superimposing  different  fre- 
quencies on  the  power  frequency?  Or  will 
radio-telephony  work  hand  in  hand  with 
the  power  system,  the  voice  currents  being 
imprest  on  the  power  circuit  and  filtered 
out  at  the  receiver? 

There  are  a  thousand  and  one  things 
such  an  arrangement  might  effect.  Will 
trees  and  vegetation  increase  in  growth  as 
experiments  in  electrical  culture  would  in- 
dicate? What  effect  would  such  stresses 
have  on  germs  and  bacilli  ?  Their  numbers 
will  be  decreased  by  the  destructive  effects 
of  the  ultra-violet  light.  Will  man  grow  to 
an  unsuspected  height  and  become  uni- 
formly healthier  due  to  the  electrical  treat- 
ment he  would  be  constantly  undergoing? 

And  so  on — conjecture  is  without  boun<fl% 
but  the  scheme  is  practical  to  all  appear- 
ances ;  it  requires  but  some  financial  genius 
to  give  it  a  trial. 

And  to  think  it  all  was  within  reach 
such  a  short  time  ago !  Had  Tesla  but  put 
a  gigantic  arc  on  top  of  the  tower  of  his 
experimental  station  in  Long  Island  ac- 
curate data  would  be  at  hand  now — were  it 
but  even  a  promise  it  would  mean  another 
step  towards  the  final  mastery  of  all  matter 
by  man. 
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DURING  the  War,  the  various  coun- 
tries, as  is  well  known,  have  de- 
veloped a  great  many  apparatus 
which  have  been  found  very  use- 
ful in  the  pursuit  of  the  enemy. 
Most  of  these  ideas  have  been  kept  secret, 
and  only  of  late  is  the  veil  being  lifted  de- 
gree by  degree. 

We  take  pleasure  to  present  our  readers 
today  with  four  ideas  little  known  before. 
Fig.  1  shows  a  device  that  was  very  popu- 
lar with  French  airmen.  It  was  used  to 
facilitate  landing  of  the  fliers,  particularly 


in  different  perspectives  from  one  to  the 
other. 

In  Fig.  1  in  the  small  insert,  the  different 
positions  of  the  rings  as  they  appear  to  air- 
planes is  shown.  No.  1  shows  that  the 
aviator  is  too  much  to  the  left  and  elevated 
too  high  for  correct  landing.  In  No.  2  it 
will  be  seen  that  the  aviator  is  too  much 
to  the  left;  No.  3  shows  that  he  is  too 
much  to  right,  and  No.  4  shows  that  he  is 
in  perfect  alignment  with  the  luminous 
circles  and  will  make  a  perfect  landing. 
This  position  would  be  considered  ideal. 


noted  that  in  the  large  periscope  shown 
the  light  rays  do  not  come  thru  the  skele- 
ton tube  but  pass  thru  the  open  air,  as 
indicated  by  the  dotted  lines.  This  was 
found  to  be  quite  possible,  and  while  the 
picture  obtained  in  this  manner  is  not  abso- 
lutely perfect,  still  it  was  good  enough  to 
observe  the  enemy  and  his  doings. 

Fig.  3  shows  an  aerial  signaling  apparatus 
used  a  good  deal  by  the  French  during  the 
war.  By  means  of  an  air  blast  and  soot 
chamber  it  became  possible  for  the  pilot 
or  his  assistant  to  send  Morse  code  signals 


Fig.  1.  Clever  System  of  Electrically  Illuminated  Loops  or  Rings 
to  Guide  Airmen  in  Making  a  Safe  Landing  at  Night. 


Fig.  2.  Giant  Land  Periscope  for  Making  Observations  Over 
Long  Distances.    The  Image  Is  Projected  Between  Lenses  Thru 
the  Air. 


;- — "— 


fig. 3. 


FIG-3A 


DOT  DASH  DOT 

DETAIL  OF  FRENCH  SMOKE  SIGNAL 
DEVICE  FOR  AIRPLANES 


WIRE  GRIDS  WHICH 
ARE  OPEN-CIRCUITED 
BY  PASSING  PROJECTILft!. 


FIG.  A. 


Fig.  3.  A  War  Device — Aerial  Signaling  by  Smoke  Puffs  Between 
Airplanes  or  Airplanes  and  Earth. 


Fig.  4.  How  the  Velocity  of  Bullets  and  Shells  Is  Measured — the 
Projectile   Breaks  Two  Grids  Consecutively,  the  Chronometer 
Accurately  Registering  the  Intervening  Time.  


during  the  night  time,  when  landing,  as 
is  well  known,  is  particularly  hazardous. 

Several  months  before  the  war  a  German 
by  the  name  of  Konig  invented  an  ap- 
paratus which  was  later  improved  on  by 
the  French,  and  which  works  as  follows : 
Two  iron  or  wooden  circles  are  placed  ver- 
tically one  behind  the  other  on  the  flying 
field,  one  circle  being  slightly  smaller  than 
flfee  other.  The  two  circles  are  parallel  to 
each  other,  and  are  separated  about  15  feet. 
The  circles  themselves  are  about  10  feet 
above  the  ground.    Fig.  1  shows  this  scheme. 

The  circles  during  the  night  are  illumi- 
nated by  means  of  electric  lamps  around 
the  perifery.  Consequently,  from  a  dis- 
tance we  see  nothing  but  two  luminous 
circles,  and  it  becomes  apparent  when  the 
aviator  is  at  different  heights  or  different 
levels,  or  in  a  position  either  to  the  right 
or  to  the  left — he  will  see  the  two  circles 


No.  5  shows  that  the  aviator  is  away  too 
high — in  other  words,  in  the  position  shown 
of  the  second  airplane  in  our  illustration.* 
The  first  airplane  will  make  a  perfect  land- 
ing. The  third  airplane  would  be  too  much 
to  the  left  as  well  as  too  high.  By  studying 
the  figures  in  our  illustration  the  result  will 
become  apparent. 

Fig.  2  shows  what  has  been  termed  the 
"Tele-Periscope."  By  means  of  this  appa- 
ratus, first  used  by  the  Germans,  it  is  pos- 
sible to  see  at  a  great  distance,  inasmuch 
as  the  slender  metal  skeleton  which  is 
painted  gray  merges  into  the  sky,  and  at 
a  little  distance  the  enemy  has  great  dif- 
ficulty in  seeing  the  periscope.  Further- 
more, the  entire  contrivance  is  mounted  on 
a  sort  of  carriage  which  can  be  attached 
to  an  automobile  moving  from  place  to 
place,  so  there  is  little  danger  of  an  enemy 
shell  reaching  and  destroying  it.    It  will  be 


in  smoke  to  the  observers  below.  This_  is 
clearly  shown  in  our  illustration,  which 
also  shows  this  apparatus  in  procedure 
better  than  words  can. 

The  great  trouble  with  this  arrangement 
is  that  unless  the  aviator  is  well  behind 
friendly  lines  the  enemy,  by  means  of  pow- 
erful field  glasses,  can  read  the  dots  and 
dashes  as  well.  Of  course  cipher  messages 
were  used  mostly,  and  thus  it  made  but 
little  difference  if  the  enemy  saw  the  sig- 
nals or  not. 

Fig.  4  shows  the  well  known  Le  Bou- 
lange  chronograph  to  measure  the  speeds 
of  shells  and  bullets.  The  principle  of  this 
apparatus  is  to  measure  the  time  which 
elapses  between  the  rupture  of  two  metal 
wires  stretched  between  frames,  which 
latter  are  in  the  line  of  a  projectile  as 
shown  in  our  illustration.  The  frames  are 
(Continued  on  page  1168) 
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FROM  time  to  time,  some  budding 
genius  comes  out  before  the  world 
with  a  startling  invention  with  which 
he  proclaims  that  he  intends  to  har- 
ness the  power  of  the  ocean  waves 
or  thg  power  of  the  tides,  whether  these 
be  created  by  ocean,  river  or  lake  action, 
primarily.  Most  of  these  schemes  die  a 
natural  death  while  reposing  in  the  vaults 
of  the  U.  S.  Patent  Office,  even  tho  the 
patents  may  eventfully  be  issued  on  the 
more  or  less  successful  looking  inventions. 

One  of  the  most  ingenious  ideas  that  has 
been  proposed  recently  in  the  realm  of 
tidal  power  plants  is  the  one  illustrated 
herewith,  and  which  has  been  invented  and 
patented  by  Mr.  Charles  Herbert  Talmage 
of  New  Bedford,  Mass.    The  inventor  cer- 
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ocean  tide  rises,  for  example,  that  the 
water  within  the  large  reservoir  or  tidal 
basin  will  be  at  a  lower  level.  As  the 
ocean  tide  proceeds  to  slowly  rise,  the  sea 
dam  is  raised  by  hydrostatic  pressure  or 
water  pumped  into  it  by  suitable  means, 
while  the  turbine  float  with  its  two  or  more 
'attached  siphoning  pipes  rises  correspond- 
ingly. All  the  while  water  is  flowing  from 
the  sea  up  thru  the  siphons  and  out  thru 


detail  illustration.  A  vacuum  is  created  in 
this  siphon  by  the  action  aforementioned, 
and  the  water  is  caused  to  flow  from  the 
tidal  basin,  into  the  right  hand  siphon,  down 
thru  the  turbine  and  into  the  sea  again. 

The  pontoon  containing  the  turbines  and 
dynamos  falls  with  the  sea  tide,  and  the 
basin  or  right  hand  dam  is  slowly  collapsed 
by  emptying  the  water  out  of  it.  In  this 
way  power  is  developt  practically  all  the 
time,  while  the  sea  tide  is  rising  and  while 
it  is  ebbing,  and  useful  energy  is  thus  real- 
ized from  the  tidal  power  itself,  without 
any  expenditure  of  money  for  coal  or  other 
source  of  energy,  the  only  actual  expense 
being  that  for  the  operating  personnel  and 
the  initial  cost  of  the  installation  of  the 
machinery  and  dams. 


Remarkable  New  Tidal  Power  Scheme  Utilizing  the  "Siphon"  Principle — the  Water  Is  First  Siphoned  from  the  Sea  Into  the  Impounding 
Reservoir  and  Afterward,  on  Falling  Tide,  Siphoned  Back  Into  the  Sea.     Either  Way  the  Turbines  and  Dynamos  Extract  Their  Quota 

of   Energy  from  the   Flowing  Water. 


tainly  deserves  a  great  deal  of  credit  for 
the  way  in  which  he  worked  out  the  va- 
rious details  of  this  tidal  power  plant  and 
the  means  for  applying  it  in  practise,  es- 
pecially in  the  clever  construction  of  the 
collapsible  dams,  which  are  caused  to  rise 
and  fall  by  water  pressure. 

The  accompanying  illustration  shows 
clearly  just  how  Mr.  Talmage  proposes  to 
reap  useful  power  from  the  gigantic  tidal 
actions  occurring  along  our  great  sea 
coasts  and  other  locations  such  as  along 
rivers.  In  brief,  the  principle  underlying 
the  operation  of  this  tidal  power  plant  is 
as  follows : 

_  By  referring  to  the  small  detail  illustra- 
tions herewith,  it  will  be  seen  that  as  the 


the  turbines  into  the  tidal  basin  as  shown 
by  the  arrows. 

In  the  first  place,  the  siphon  action  is 
created  by  exhausting  the  air  from  the  left 
hand  siphon,  thru  the  small  pipe  connect- 
ing the  tops  of  the  two  siphons,  and  which 
is  joined  to  a  suitable  exhausting  appa- 
ratus or  machine,  not  shown.  This  action 
keeps  up  until  the  sea  tide  has  risen  to  its 
highest  level  and  shortly  after  which  period 
the  level  of  the  water  in  the  tidal  basin 
will  have  risen  to  a  similar  height. 

As  soon  as  the  sea  tide  begins  to  fall  or 
ebb,  then  the  reverse  action  is  set  up  by 
opening  the  valve  at  the  basin  siphon  just 
above  the  turbine,  and  closing  off  the  left 
hand  siphon,  as  clearly  shown  in  the  second 


As  the  large  perspective  view  shows,  a 
substantial  and  adequately  strong  wall  has 
to  be  erected  along  the  sea  front,  to  with- 
stand the  pounding  of  the  waves  and  also 
to  serve  as  a  restraining  wall  for  the  im- 
pounding reservoir  and  the  millions  of 
cubic  feet  of  water  which  would  be  si- 
phoned into  it  from  the  sea.  The  inventor's 
designs  call  for  siphon,  turbine  and  gen- 
erating units  mounted  in  groups  of  five, 
which  is  a  very  good  idea,  and  several  of 
these  units  can  be  grouped  along  the  sea 
wall  in  the  manner  illustrated. 

At  the  present  time,  engineers  and  others 
are  rather  wont  to  scoff  at  what  to  them 
appear  to  be  radical  and  impractical  tidal 
(Continued  on  page  1178) 
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By  MOWAIRO  TAILOR  MIDDLETOM 


TO  BRANCH 
TO  BRANCH 
TO  BAIT 


A   Snapshot  of    Br'er   'Coon — One   of  the 
Hardest  Animals  to  Photograph.    It's  Easy 
With    the    "Mouse  -  Trap"    Scheme  Here 
Described. 

FOR  a  long  time  Mrs.  Middleton  and 
I  had  induced  birds  and  animals  to 
photograph  themselves  thru  the  me- 
dium of  a  bit  of  thread  stretched 
from  camera  shutter  to  bait,  and, 
while  we  had  obtained  numerous  success- 
ful pictures,  we  often  failed  to  get  a  good 
portrait,  due  to  the  blurring  of  the  subject 
caused  by  movement.  We  used  a  Premo 
camera  with  rapid  rectilinear  lens,  maxi- 
mum shutter  speed 
1/100  second,  and  this 
was  not  fast  enough 
to  make  a  sharp 
image  certain  under 
all  conditions.  In  or- 
der to  overcome  this 
difficulty,  we  realized 
we  must  use  our  Gra- 
flex  camera  which 
would  shoot  as  fast 
as  1/1000  second  if 
desired.  However, 
here  we  met  with, 
what  seemed  at  first, 
an  unsurmountable 
obstacle :  The  focal 
plane  shutter  of  the 
Graflex  does  not  re- 
lease with  a  hair- 
trigger  pull  like  the 
Premo  shutter,  but 
with  a  steady  down- 
ward pressure,  and 
we  doubted  very 


much  whether  a  small  animal  or  bird  would 
have  the  strength  to  operate  it. 

What  we  needed  was  a  piece  of  mechan- 
ism with  a  hair-trigger  at  one  end  and  a 
strong  pull  at  the  other,  and  we  have  found 
this  in  a  5-cent  mouse  trap !  Clampt  in 
position  directly  beneath  the  Graflex,  with 
thread  running  from  wire  loop  of  trap  to 
camera  shutter  trip,  and  from  pedal  of  trap 
to  bait,  the  apparatus  is  ready  for  action. 

We  will  not  venture  far  afield  to  try  out 
our  mouse  trap  camera.  There  are  barn 
rats  down  in  the  granary ;  we  ask  you  to 
accompany  us  in  an  endeavor  to  induce  one 
of  the  furry  tribe  to  present  us  with  his 
portrait.  We  set  up  our  camera  outfit  just 
outside  the  granary  wall,  place  the  mouse 
trap  in  position,  connect  the  thread,  at  the 
end  of  which  we  hang  a  tender  morsel  of 
meat,  and  depart  for  an  hour  or  so.  Upon 
our  return,  we  find  the  thread  broken  and 
bait  gone.  Development  of  the  negative 
brings  up  the  image  of  Mr.  B.  Rat,  Esq.,  in 
the  act  of  partaking  of  our  hospitality.  He 
is  a  thieving  rascal,  no  doubt,  but  he  is  a 
gentleman  as  well  in  so  far  as  his  table 
manners  are  concerned.    (See  illustration.) 

We  know  of  a  snug  nest  beneath  a  wind- 
break in  the  deep  woods  where  Br'er  'Coon 
snoozes  the  daylight  hours  away.  Let  us 
set  up  our  mouse  trap  camera  along  his 
trail.  Then  as  he  emerges  from  his  den, 
stepping  daintly  forth  to  greet  the  golden 
rays  of  the  westering  sun,  his  hand-like 
fore-paw  touches  the  thread.    Thud-snap ! 


TO  CAMERA 


By  Rigging  Up  the  Mouse-Trap  With  3  Strings  the  Graflex  Is  Easily 

Attracted  by  Bait. 


Mr.    Barn    Rat,    Esq.,    Photographed    in  a 
Thoughtful    Pose    by   the   "Mouse  -  Trap" 
Camera.    Lifelike,  Isn't  it? 

goes  the  mouse  trap  camera,  and  with  a 
whoof !  of  surprise  a  fluffy  gray  ball  of  fur 
flashes  away  thru  the  forest  glade,  flinging 
the  autumn  leaves  in  a  multi-colored 
shower  from  beneath  his  flying  feet.  He 
has  left  his  portrait  with  us,  however,  and 
we     are  satisfied. 

Birds  as  well  as 
animals  can  be  trapt 
photographically  as 
described  above.  That 
brigand  of  the  air,  the 
hawk  will  gladly  pose 
for  you  if  you  will 
place  a  mouse  or  an 
English  sparrow  up- 
on a  limb  for  his  bene- 
fit In  this  case,  use 
three  threads  in- 
stead of  one,  two 
running  to  overhead 
branches  and  the 
third  to  bait.  (See 
sketch  herewith.)  By 
this  method,  if  his 
wing  should  touch 
the  thread  before  he 
reaches  the  bait,  you 
will  catch  him  in  the 
air — a  unique  portrait, 
indeed. 


Bird 


At  an  early  date  France  will  pos- 
sess a  wireless  station  capable  of  sending 
messages  everywhere  on  the  world's  sur- 
face. This  station,  now  nearing  comple- 
tion at  Bordeaux,  will  have  sufficient  power 
to  reach,  all  stations  within  a  radius  of  ap- 
proximately 13,000  miles. ' 

The  Eiffel  tower  station  and  the  im- 
mense government  station  at  Lyons  have 
been  France's  important  stations  thruout 
the  war.  The  Eiffel  tower  was  able  to 
send  messages  up  to  a  distance  of  3,500 
miles,  while  the  new  station  at  Lyons  had 
an  average  range  of  about  7,000  miles. 

An  average  of  10,000  words  per  day  have 
teen  sent  out  from  Lyons  thruout  the  war. 
It  was  from  this  station  that  many  parts 
of  the  world  were  kept  informed  of  the 
war's  progress,  even  the  Far  East  getting 


its  western  front  news  from  this  station's 
messages  which  were  picked  up  in  Shang- 
hai, and  there  given  to  the  local  papers. 

The  Bordeaux  station  has  been  jointly 
constructed  by  Americans  and  French. 
When  General  Pershing  arrived  in  France 
he  requested  a  station  which  would  enable 
him  to  keep  in  touch  with  the  United  States 
at  all  times  regardless  of  bad  atmospheric 
conditions.  The  Bordeaux  site  was  im- 
mediately suggested  by  the  French  govern- 
ment and  work  begun  under  the  direction 
of  General  Ferrie,  of  the  French  tele- 
graphic service.  Nearly  1,000  French  and 
American  soldiers  were  assigned  to  the  task 
of  constructing  the  immense  station. 

In  actual  electrical  power  supplied  the 
antenna  the  capacity  of  the  Bordeaux  equip- 
ment will  be  five  times  as  great  as  the 


Eiffel  tower  and  three  times  as  great  as  the 
Lyons  station.  Fully  500  kilowatts  will  be 
available  for  transmitting  the  messages. 
This  will  be  far  the  greatest  electrical  force 
ever  devoted  to  the  radiation  of  wireless 
news. 

The  famous  German  station  at  Nauen, 
heretofore  the  most  powerful  in  Europe, 
will  be  greatly  outdistanced,  both  in  send- 
ing distance  and  in  daily  capacity.  The 
Bordeaux  station  will  be  able  to  send  50 
words  per  minute,  or  a  total  of  72,000  per 
day.  The  great  capacity  will  be  made 
possible  by  the  employment  of  special 
equipment  heretofore  confined  to  wire 
telegraphy. 

Sixty  men  will  be  needed  to  maintain 
and  operate  the  station.  They  will  work  in 
four  shifts,  keeping  open  a  continuous 
twentv-four  hour  service. 
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By  FIROFo  QTOIRIIH©  MAJDRAMA 

TRANSLATED  FROM  THE  ITALIAN  BY  ARTHUR  BENINGTON 


THE  new  theories  and  new  facts  set 
forth  here  were  brought  out  by  con- 
siderations in  the  field  of  cosmogony 
as  well  as  in  that  of  physics,  prop- 
erly so-called.  In  the  field  of  cos- 
mogony it  is  possible  to  observe  quite 
closely.  It  is  well  known  that  examina- 
tion of  the  light  emitted  by  celestial  bodies 
enables  us  to  classify  these  into  white,  yel- 
low and  red  stars,  in  addition  to  double 
stars,  stellar  masses,  nebulae,  spiral  nebu- 
lae, etc.  Now  we  know,  from  observation 
that  the  white  (with  very  high  tempera- 
ture) are  about  60  per  cent  of  all  the  stars ; 
the  yellow  (about  6,000  degrees,  like  our 
sun),  35  per  cent  and  the  reddish  only  5 
per  cent.  The  temperature  of  the  stars  is 
deduced  from  spectroscopic  observations — 
experiments  with  the  various  types  of  spec- 
tra, i.  e.,  the  continuous  spectra  and  the 
bright  line  spectrum.  The  result  is  that 
the  red  stars  are  very  few  in  number.  On 


earth  or,  at  most,  like  Jupiter  (respectively 
1/1,000  and  1/333,000  of  the  solar  mass). 

If  the  origin  of  the  several  solar  systems 
of  the  universe  had  been  accidental  and  had 
taken  place  at  very  different  epochs,  it 
would  be  logical  to  suppose  that  a  num- 
ber of  stars  much  greater  than  5  per  cent 
would  present  themselves  with  the  low- 
temperature  of  the  red  color,  and  besides 
that  many  others  would  be  completely  ex- 
tinct. To  explain  this  state  of  things  one 
willingly  recurs  to  the  idea  of  God ;  that 
is,  to  a  supernatural  hand  which  created 
the  universe  with  all  its  worlds  contem- 
poraneously. But  evidently  this  idea  is 
exiled  from  the  field  of  positive  science ; 
its  introduction  would  constitute  only  a 
simple  criterion  and,  altho  I  do  not  say 
that  the  naturalist  must  be  an  atheist,  it 
is  certain  that  he  should  not  abuse  this  too 
convenient  idea,  for  he  would  not  further 
the  progress  of  experimental  science  or  of 


Simplified  View  of  Prof.  Majorana's  Vacuum  Scale  and  Mercury  Container  for  Weighing  a 
Lead  Ball,  First  Without  Mercury  Surrounding  It — Full  Gravitational  Pull — and  Second,  With 
Mercury    Surrounding,    but    not    Touching    Ball;    the    Mercury    Absorbing    Some    of  the 

Gravitational  Force. 


what  theory  can  this  be  explained?  The 
idea  most  generally  accepted  by  astrono- 
mers is  as  follows:  The  several  suns  of 
the  universe  had  origins  similar  to  that  of 
our  solar  system ;  this  is  defined  according 
to  the  hypothesis  of  Laplace ;  therefore,  it 
is  a  matter  of  nebulae  that,  gradually  con- 
densing, give  place  to  the  formation  of  a 
central  sun  with  its  own  planets  and  satel- 
lites. Now  as  these  systems,  with  the  pass- 
ing of  millions  of  years,  go  on  progres- 
sively cooling,  they  should  present  them- 
selves to  us  to-day  with  widely  differing 
temperatures.  So,  according  to  this  hy- 
pothesis, it  seems  strange  that  only  5  per 
cent  are  made  up  of  red  stars ;  that  is  to 
say,  stars  that  are  relatively  cold  or  ap- 
proaching the  phase  of  extinction. 

Besides,  according  to  certain  theories  of 
thermo-dynamics  that  would  compare  the 
universe  to  a  mass  of  worlds  like  the  mole- 
cules of  a  gas.  it  seems  we  can  exclude  the 
possibility  that  dark  celestial  bodies,  that 
is  stars  without  light,  exist  in  the  heavens. 
This,  be  it  understood,  if  we  ignore  cer- 
tain small  bodies  in  size  about  like  our 


observation.  Therefore,  I  say  that  we  must 
seek  another  explanation  of  the  constitu- 
tion of  the  heavens. 

Without  leaving  the  field  of  cosmogony, 
let  us  turn  our  attention  to  the  origin  of 
solar  heat.  The  controversy  is  well  known  ; 
neither  the  theory  of  chemical  origin  nor 
that  of  the  fall  of  meteorites  at  616  kilo- 
meters a  second  can  explain  the  enormous 
quantity  of  heat  constantly  emitted  by  the 
sun.  It  was  Helmholtz  who  advanced  the 
most  generally  accepted  theory  of  solar 
heat:  He  supposes  that  the  sun  is  gradually 
contracting,  that  this  considerably  slows 
down  its  cooling  and  creates  a  new  source 
of  heat.  Unfortunately,  physicists  are  able 
to  calculate  the  extreme  limits  that  the 
sun's  life  may  have  if  such  contraction  be 
admitted.  Poincare  has  made  the  calcula- 
tion and  finds  that  the  sun  could  not  be 
more  than  fifty  million  years  old.  Now, 
according  to  Laplace's  hypothesis  the  earth, 
having  been  detached  from  the  central 
mass  of  the  nebula  which  was  the  sun, 
must  have  an  age  certainly  no  greater  than 
that  of  the  sun.    On  the  other  hand,  there 


Some  silver  bo/I 
inclosed  in  lead 
jacket  \ 


-  The  Laager  Experiment  - 

Ho  difference  In  gran  fanonoi putt  on  silyerbo/l 


In  the  Laager  Experiment,  the  Lead  Jacket 
Placed  Around  the  Silver  Ball  Did  Not  Cause 
Any  Decrease  in  Its  Weight — Due  to  the 
Scale  Not  Being  Sufficiently  Accurate,  Prof. 
Majorana  Believes. 

are  indications  offered  to  us  by  the  geolo- 
gists and  biologists  which  give  us  reason 
to  believe  that  the  earth  may  have  an  age 
notably  greater  than  the  50,000,000  years 
deduced  from  Helmholtz's  theory.  These 
indications  are  based  upon  a  study  of  the 
numerous  sedimentary  strata  of  the  earth, 
of  the  corrosion  of  chains  of  mountains 
which  once  were  like  our  Alps  and  now 
have  disappeared,  of  the  saltiness  of  the 
sea  and,  in  another  field,  of  the  time  re- 
quired for  the  evolution  of  animal  and 
vegetable  species.  Thus  some  have  suc- 
ceeded in  establishing  that  the  earth  can- 
not be  less  than  a  billion  years  old.  So 
Helmholtz's  theory,  the  only  acceptable  one 
up  to  the  present,  is  defective. 

The  considerations  made  by  me  in  the 
field  of  physics  are  of  an  entirely  different 
order  of  ideas. 

They  refer  to  the  law  of  universal  gravi- 
tation, the  famous  law  of  Newton.  This 
law  teaches  us  that  two  material  masses 
attract  each  other  in  direct  ratio  to  their 
mass  and  inversely  as  the  square  of  their 
distance.  This  law  governs  the  movements 
of  the  stars ;  to  this  law  is  due  the  fact 
of  the  weights  of  bodies.  Cavendish,  an 
English  physicist,  proved  in  the  labora- 
tory, after  Newton,  the  phenomenon  of  the 
attraction  between  two  masses.  The  Caven- 
dish balance  enables  us  to  see  that  two 
bodies,  one  of  about  one  kilogram,  the 
other  of  about  one  gram,  attract  each  other 
with  a  force  of  about  3/1,000,000  of  a  milli- 
gram ;  the  force  that  the  earth  exerts  upon 
this  same  gram  is  300,000,000  times  greater. 
(Continued  on  page  1188) 


Gradually  decreasini 
moss(densitg)  apd^ 
gravitotionoi/li/f/ ' 


/east  mass 
and  gravita- 
tional flux 


Greatest  gra/itat/nn 
flux  and  moss 
at  center. 


The  Author  Believes  that  the  Highest  Density 
and  Gravitational  Flux  is  at  the  Center  of  the 
Mass  as  Here  Shown. 
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'©derm  Sclhi©©llr©©m  Sclemice 


TWENTY  years  ago  we  studied  Science 
in  the  schoolroom  and  college,  to  a 
great  degree  at  least,  from  the  text- 
books. To-day  the  embryo  scientists  play 
around  with  such  simple  little  things  as 
"liquid  air,"  "radio  telegraphy,"  "electro- 
chemistry," etc.  The  photos  herewith 
sbow  two  interesting  laboratory  scenes 
taken  at  one  of  America's  leading  engineer- 
ing schools. 

The  liquefaction  of  air  on  a  commercial 
scale  came  with  the  invention  of  the  mod- 
ern high  pressure  air  compressor.  The 
compressor  shown  on  the  right  in  one  of 
the  photographs  is  compressing  air  to  3,000 
pounds  per  square  inch  which  is  roughly 
200  times  ordinary  atmospheric  pressure. 
The  air  then  cools  by  expansion  in  tubes 
immersed  in  cooling  agents  seen  in  the  cen- 
ter of  the  photograph.  The  air  is  forced 
thru  this  process  again  until  its  tempera- 
ture has  been  lowered  to  310°  F.  below 
zero,  at  which  point  it  becomes  a  liquid 
and  is  drawn  from  the  cylinder  at  the  left. 
The  use  of  the  liquid  air  in  scientific  re- 


search is  as  a  cooling  agent.  By  placing 
the  substance  to  be  experimented  on  in  a 
tube  and  immersing  the  whole  in  the  liquid 
air  the  behavior  of  different  substances 
under  various  conditions  at  extremely  low 
temperatures  can  be  determined.  A  study 
of  the  properties  of  different  substances  at 
temperatures  in  the  region  of  the  absolute 
zero,  i.  e.,  the  temperature  at  which  gases 
cease  to  exert  pressure,  has  been  a  fruitful 
source  of  information  in  developing  mod- 
ern theories  of  matter. 

In  industry  liquid  air  is  used  as  a  source 
of  pure  oxygen,  which  is  obtained  by  a 
process  of  fractional  distillation  in  taking 
advantage  of  the  different  boiling  points 
of  liquid  oxygen  and  liquid  nitrogen  which 
are  the  two  principal  constituents  of  air. 

Liquid  air  and  liquefied  helium  have  done 
their  bit  toward  helping  to  solve  some  of 
the  world's  greatest  scientific  mysteries. 
Onnes,  by  placing  an  electric  circuit  in 
liquefied  helium,  reduced  its  resistance  to 
approximately  absolute  zero,  and  a  cur- 
rent, once  started  in  the  circuit,  kept  on 


flowing,  almost  like  perpetual  motion,  for 
over  twenty  hours.  Liquid  air  freezes  or 
solidifies  mercury  and  is  used  extensively 
in  exhausting  X-ray  and  audion  bulbs  to 
the  highest  degree. 

Our  second  photo  shows  industrial  re- 
search with  an  electric  tube  furnace.  A 
great  industry  has  grown  up  around 
Niagara  Falls,  where  enormous  water- 
power  is  available  for  transfer  into  elec- 
trical energy,  in  which  application  is  made 
of  the  chemical  effects  of  electricity.  It  is 
the  so-called  electrochemical  industry  and 
in  it  the  electric  furnace  stands  supreme 
as  a  magic  crucible  in  which  chemical  won- 
ders are  performed.  In  the  photograph 
students  are  shown  operating  an  electric 
furnace  of  the  "tube  type"  which  they  have 
themselves  constructed.  The  man  seated 
is  determining  the  temperature  within  the 
furnace  by  an  optical  method,  depending 
on  the  measurement  of  the  light-giving 
power  of  an  incandescent  body  under  cer- 
tain standard  conditions. 


The  accompanying  photo- 
graph shows  a  new  type  of 
electric-driven  phonograph 
designed  by  Dexter  W.  Allis, 
of  Whitman,  Mass.  This 
invention  was  the  outcome 
of  numerous  experiments 
in  an  attempt  to  construct 
a  machine,  simple,  noiseless, 
and  durable.  It  will  be  seen 
that  gears  are  eliminated ; 
the  drive  being  transmitted 
from  the  electric  motor  at 
the  left  by  endless  belt  to  the 
governor  and  friction  rolls. 
Provision  is  made  for  ad- 
justing the  belt,  for  keeping 
the  friction-wheels  auto- 
matically in  contact,  and  for 
supplying  the  bearings  with 
oil  from  saturated  cushions. 


This  Electrically  Driven  Phonograph,  on  Actual  Test,  Ran  Long  Enough  to 
Last  the  Average  Man  2,500  Years,  at  the  Rate  of  One  Hour's  Run  Per  Week. 


One  of  these  machines 
was  started  on  a  continu- 
ous-running test  November 
16,  1916,  and  ran  continu- 
ously for  eighteen  months. 
At  the  end  of  this  time  it 
was  operating  quietly  and 
perfectly  in  every  way. 

During  this  time  the 
turn-table  made  over  64,- 
000,000  revolutions,  or 
enough  to  roll  more  than 
around  the  earth.  The  elec- 
tric motor  made  over  1,475,- 
000,000  revolutions.  Allow- 
ing that  the  average  phono- 
graph is  run  on?  hour  per 
week,  this  machine,  at  that 
rate,  would  (bar  iccident) 
have  lasted  its  owner  and 
his  descendants  over  2,500 
vears ! 
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Not  One  Person  In  a  Million  Perhaps,  If  Indeed  That  Many,  Ever  Dreamed  That  During  the  War  Invisible  Searchlight  Signals  Were  Shot 
Over  Their  Heads  From  Sandy  Hook  to  the  Tower  of  the  Woolworth    Building,    New  York  City,  a    Distance  of   18   Miles.     Such  Signals 
Were  Actually  Sent,  However,  by  Invisible  Infra- Red  Rays  From  a  Large  Searchlight  Like  That  Shown  on  the  Left  of  the  Illustration, 
A  Selenium  Cell  or  Other  Suitable  Device  Indicates  the  Reception  of  These  Signals. 


PROBABLY  not  one  person  in  1,000,000 
residing  in  or  near  New  York  City 
are  or  were  aware  that  during  the 
course  of  the  World  War  the  gov- 
ernment carried  on  some  very  suc- 
cessful and  extremely  interesting  experi- 
ments in  telegraphing  by  means  of  invis- 
ible or  non-luminous  searchlight  beams — 
and  these  were  not  small  searchlights  or 
short-range  beams,  either ! 

The  accompanying  illustration  depicts 
one  of  the  successful  experiments  con- 
ducted by  the  government  experts,  in  con- 
nection with  one  of  the  leading  American 
searchlight  manufacturers,  in  which  case 
signals  were  successfully  transmitted  from 
Sand)'  Hook,  18  miles  distant,  to  a  receiv- 
ing station  located  atop  the  Woolworth 
building  tower,  in  New  York  City.  Not 
the  least  sign  or  flicker  of  a  searchlight 
beam  was  visible  while  this  transmission 
was  taking  place — a  very  paradoxical  and 
puzzling  phenomena  to  be  sure !  And  yet 
the  answer  is  simple  when  once  the  prin- 
ciple on  which  it  operates  is  known. 

The  answer  is,  "Infra-red  rays."  These 
rays,  which  are  produced  in  abundance  by 
many  sources  of  light  and  particularly  by 
high-power  arc  lamps  such  as  those  used 
in  searchlights  are  invisible  to  the  human 
eye.  Thus,  once  we  have  the  source  of  in- 
visible rays,  all  that  we  require  to  transmit 


signals  by  telegraphy  or  otherwise  is  a 
sufficiently  sensitive  instrument  which  will 
be  affected  each  time  the  infra-red  rays 
are  thrown  on  to  it.  Happily,  there  are 
several  such  instruments  known  to  science. 

The  infra-red  rays  which  are  below  the 
ordinary  visible  spectrum,  as  before  men- 
tioned, are  invisible  to  the  naked  eye ;  they 
are  moreover  very  penetrating  and  are  sub- 
ject to  the  same  optical  laws  as  ordinary 
light.  The  searchlight  or  other  source  of 
illumination  used  at  the  transmitting  sta- 
tion is  shielded  or  covered  with  a  deep  red 
glass,  containing  manganese — as  stated  by 
Mr.  de  Gallaix  in  his  experimental  article 
on  this  most  interesting  invention  published 
below — or  some  other  suitable  material 
which  will  practically  eliminate  all  trace 
of  visible  or  radiant  light,  but  which  will 
readily  pass  the  infra-red  radiations. 

Several  substances  which  cut  off  visible 
light  rays  entirely,  but  which  will  let  the 
infra-red  rays  pass  almost  perfectly,  are 
vulcanite,  iodin  and  bromin. 

In  the  experiments  above  cited,  in  which 
telegraph  signals  were  transmitted  between 
Sandy  Hook  and  the  Woolworth  tower  in 
New  York  City,  a  distance  of  approxi- 
mately eighteen  miles,  a  specially  treated 
selenium  cell  was  used  at  the  receiving 
station.  The  usual  practice  in  designing 
a  receptor  for  the   infra-red  rays  is  to 


utilize  a  housing  similar  to  a  searchlight... 
in  one  end  of  which  is  a  parabolic  re- 
flector. The  incoming  infra-red  rays  pass 
thru  a  plain  glass  window,  strike  the  re- 
flector, which  in  turn  brings  them  to  a 
focus  at  a  point  just  in  front  of  the  re- 
flector, and  at  this  focal  point  is  mounted 
a  responsive  instrument  such  as  a  selenium 
cell,  etc. 

As  Mr.  de  Gallaix  points  out,  zinc  sul- 
fate treated  tape  may  be  used  or  also  the 
Edison  tasimeter,  which  will  measure  heat 
accurately  down  to  the  1/10,000  part  of  one 
degree,  and  also  the  bolometer.  If  a  selen- 
ium cell  is  used,  it  should  be  sensitized  by 
the  Abney  process  to  render  it  particularly 
responsive  to  infra-red  rays.  The  bolo- 
meter is  recommended  by  several  experts 
as  probably  the  best  means  adapted  for 
such  purposes  in  interpreting  telegraph 
signals,  et  cetera,  where  rapid  changes  in 
the  resistance  or  other  characteristics  of 
the  receiving  element  are  necessitated. 

The  Edison  tasimeter  and  the  selenium: 
cell  are  liable  to  prove  too  sluggish  if  very 
high  speed  is  required  in  transmitting  the 
signals.  As  the  diagram  shows,  a  suitable 
interpreting  apparatus  such  as  a  loud  speak- 
ing telephone  receiver  or  a  suitable  relay 
and  other  indicating  apparatus  is  connected 
with  a  battery  in  series  with  the  selenium 
cell,  or  bolometer. — The  Editors. 


invisible  Opttie  Telegraphy  by  Infra-red  Rays 

HENRY  de  GAIL1LA1X 


INVISIBLE  optic  telegraphy  has  been 
the  object  of  long  researches  on  ac- 
count of  the  great  advantages  it  pos- 
sesses over  the  ordinary  optic  or  radi- 
ant light  telegraphy.  Ordinary  optic 
or  light  beam  telegraphy  has  the  incon- 


venience of  allowing  itself  to  be  intercepted 
with  extreme  ease  by  anyone  who  cares  to. 
As  for  wireless  telegraphy,  the  use  of  a 
secret  code  is  only  a  semi-efficient  remedy. 
Therefore,  the  invisible  telegraphy  by  in- 
fra-red rays  is  a  remarkable  improvement 


on  all  systems  invented  and  used  before. 
To  solve  the  problem  of  invisible  optic 
telegraphy,  three  methods  could  be  applied. 

First:  By  some  sort  of  mechanical  con- 
trivance, make  the  rays,  sent  forth  by  the 
light  source,  invisible  to  human  eyes. 
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Second :  Create  a  source  of  rays  invisi- 
ble to  one's  eye  (infra-red  rays,  for  in- 
stance) and  transmit  them  directly. 

Thirdly :  Obtain  the  invisibility  by  the 
physical  nature  of  the  rays  coming  from  a 
light  source,  visible  to  one's  eye. 

Such  were  the  lines  on  which  the  ques- 
tion of  invisible  optic  telegraphy  had  to  be 
studied. 

The  first  method  gave  no  results,  attempts 
were  uselessly  made  to  apply  to  the  rays 
the  theories  of  synchronism,  the  applica- 
tion of  which  to  the  electric  current  allowed 
Baudot  to  create  his  famous  Multiplex 
telegraph  system,  which  is  called  after  his 
name. 

The  second  method  seems  at  first  sight 
to  be  the  simplest,  and  it  would  indeed  be 
the  solution  giving  the  best  results,  if  the 
emission  of  infra-red  rays  could  be  done 
as  that  of  ultra-violet  rays  by  a  Crookes 
tube,  for  instance.  Pursuing  the  re- 
searches made  by  Roentgen  and  Crookes 
on  the  extreme  rays  of  the  solar  spectrum, 
a  number  of  investigators  tried  to  solve 
the  problem  in  that  way.  I  have  no  doubt 
they  will  succeed,  but  up  to  the  present 
time  only  the  third  method  has  realized 
the  invisible  optic  transmission.  A  de- 
tailed account  of  that  method  makes  the 
subject  of  the  present  article. 

THE  INVISIBLE  RAY  TRANSMITTER. 

The  apparatus  is  composed  of  a  trans- 
mitter sending  forth  the  invisible  signals, 
and  of  a  receiver  taking  in  the  messages 
sent  forth  by  the  transmitter,  which  is  but 
a  powerful  electric  incandescent  lamp,  or 
else  an  electric  searchlight  to  which  some 
alterations  have  been  made.  If  there  is  a 
need  of  transmitting  at  long  distances, 
powerful  searchlights  are  always  used,  but 
I  will  confine  myself  to  the  description  of 


the  standard  transmitter,  which  has  a 
diameter  of  one  foot. 

It  is  made  of  a  metallic  cylinder  C,  cov- 
ered inside  with  black  paint,  light-tight, 
tho  ventilated  by  the  top  and  by  the  bot- 
tom J.  A  parabolic  crystal  mirror  D  is 
placed  at  one  end  of  the  housing.  In  the 
center  is  placed  a  special  electric  lamp  E 
with  a  tungsten  filament  emitting  the  least 
possible  blue  light  and  a  lighting  power  of 
200  candles.  The  voltage  of  this  lamp  does 
not  matter  and  is  in  connection  with  the 
voltage  at  our  disposal.  The  lamp  is  placed 
in  such  a  way  that  its  maximum  center  of 
light  is  in  the  central  longitudinal  axis  of 
the  mirror  and  a  contrivance — slider  and 
dead-end  screw  F  and  G  permits  of  mov- 
ing the  lamp  forwards  and  backwards,  so 
as  to  obtain  the  proper  focus. 

The  forward  end  of  the  housing  is  closed 
by  a  dark  red  colored  glass,  opaque  enough 
to  be  penetrated  by  no  other  rays  than  the 
infra-red  ones.  So,  that  looking  from  the 
outside  the  red  glass  of  the  transmitter 
which  stops  all  rays  visible  to  our  eyes, 


the  light  from  the 
electric  lamp  can- 
not be  seen ;  its 
unique  object  is  to 
produce  by  its 
white  light  the  in- 
fra-red rays,  nec- 
essary to  the  in- 
visible transmis- 
sion. The  opaque, 
red  glass  H  is  a 
chemical  glass  in 
the  composition  of 
which  enter  sev- 
eral metallic  salts, 
especially  manga- 
nese salts.  A  hemi- 
sphere of  blacken- 
ed metal  I,  covers 
half  the  globe  of 
the  electric  bulb, 
being  a  screen  be- 
tween the  light 
source  and  the 
mirror.  During 
transmission  the 
lamp  is  kept  burn- 
ing steadily,  that 
portion  of  infra- 
red rays  coming 
directly  from  the 
lamp  thru  the 
manganese  glass, 
without  the  re- 
fraction   on  the 

mirror  being  too  little  for  the  limited  sensi- 
tiveness of  the  receiver.  The  hemisphere, 
at  rest,  between  two  Morse  signals  pre- 
vents the  rays  reaching  and  being  reflected 
by  the  mirror  and  thence  thru  the  man- 
ganese glass.  Either  electrically,  by  means 
of  a  Morse  key  acting  on  an  electro  magnet, 
or  more  simply  by  a  wire  thread,  the  hemi- 


View  of  the  Invisible  Optic  Tele- 
graph Receiving  Apparatus  De- 
scribed by  Mr.  de  Gallaix  in  the 
Present  Article.  The  Infra-Red 
Rays  Record  Themselves  on  a  Sen- 
sitive Paper  Tape,  From  Which 
They  Are  Obliterated  Immediately 
After  Being  Translated. 


One  Form  of  In- 
fra-red Telegraph 
Transmitter  de- 
scribed by  Mr.  de 
Gallaix,  Using  In- 
stead of  an  Arc 
Lamp  to  Gener- 
ate the  Necessary 
Rays,  a  Concen- 
trated Filament 
Tungsten  Lamp. 
A  Red  Manganese 
Glass,  or  Else 
Ebonite,  Is  Used 
In  Front  of  tha 
Searchlight  to  Cut 
Off  the  Radiant 
Light  Rays. 


sphere  is  made  to  fall  down  in  the  bottom 
of  the  cylinder,  thus  unmasking  the  lamp 
and  allowing  the  rays  to  be  reflected  by 
the  parabolic  mirror,  and  sent  back  to  the 
manganese  glass,  which  by  its  composition 
makes  way  but  to  the  infra-red  rays,  in- 
visible to  our  eye.    Such  is  the  way  in 


This  Diagram 
shows  the  complete 
Infra-Red  Tele- 
graph System.  The 
Transmitting  Lamp 
on  the  Left,  and 
the  Receiving  In- 
strument Contain- 
ing a  Moving  Paper* 
Strip  Sensitive  to 
These  Rays,  On  the 
Right.  No  radiant 
Light  Rays  Are 
Transmitted  or  Can 
Be  Seen,  Which 
Would  Expose  the 
Position  of  the  In- 
struments. 


which  luminous  signals  are  sent  with  the 
telegraphic  code.  The  transmitter  of  one 
foot  in  diameter,  which  we  have  just  de- 
scribed, has  a  transmission  power  of  one- 
half  of  a  mile.  When  longer  distances  are 
to  be  covered,  large  searchlights  are  used. 
They  have  a  voltaic  arc,  a  diameter  of 
three  to  five  feet,  and  a  manganese  red 
glass  is  added  either  before  or  behind  the 
shutter,  according  to  their  construction. 
The  signaling  process  consists  then  in 
opening  or  shutting  more  or  less  quickly 
the  above-mentioned  shutter. 

THE  INFRA  RED  RAY  "RECEIVER." 

The  apparatus  receiving  the  infra-red 
rays  sent  out  by  the  transmitter,  however 
great  the  distance  may  be,  has  always  the 
same  diameter  and  is,  roughly  speaking,  of 
the  shape  and  dimensions  of  the  standard 
transmitting  apparatus  above  described.  It 
is  composed  of  a  metallic  cylinder  A,  black- 
ened inside  and  of  a  diameter  of  one  foot. 
As  is  the  case  with  the  transmitter,  a  para- 
bolic mirror  B,  of  crystal,  is  placed  at  one 
end  of  the  cylinder  and  at -the"  other  end 
there  is  a  colorless  and  transparent  glass, 
which  has  no  other  object  than  to  close 
the  apparatus  and  protect  the  internal 
mechanism  against  dust  and  inclemency. 
Under  the  receptor  is  placed  a  box  of 
rectangular  shape  L,  containing  the  mechan- 
ism M,  destined  to  give  a  forward  move- 
ment to  the  tape  or  endless  ribbon  N,  made 
of  special  paper  on  which  are  to  be  printed 
the  received  telegraphic  signals.  The 
mechanism  M  setting  the  ribbon  in  motion 
is  either  a  clock  movement  or  a  very  small 
electric  motor.  The  band  of  paper  passes 
over  a  roller  O  situated  exactly  at  the  focus 
(Continued  on  page  1214) 
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If  You  Have  Traveled  on 
Steam  Railroads  Very 
Much  of  Late,  You  Will 
Have  Taken  Note  of  the 
Fact  That  Locomotives 
Are  Now  Carrying  Ex- 
tra Powerful  Headlights 
Which  Are  Capable  of 
Throwing  a  Strong 
Beam  of  Light  for  a 
Distance  of  One-half 
Mile  or  More.  At  First 
You  Would  Think  It  Was 
Some  New-fangled  Form 
of  Oil  or  Gas  Light,  But 
When  You  Come  to  In- 
vestigate, You  Will  Find 
That  It  Is  a  New  Elec- 
trical Headlight,  Devel- 
oped in  the  Past  Few 
Years,  Especially  for 
Locomotive  Service. 
These  Headlights  Pro- 
vide Approximately 
1,000,000  Beam  Candle- 
power. 


Over  70,000  of  These 
Steam  Turbine  Driven 
Electric  Generating  Sets 
for  Locomotive  Head- 
lights, Have  Been 
Adopted  in  This  Coun- 
try. One  Method  of 
Mounting  the  Turbine 
Generator  as  Well  as  a 
Close-up  View  of  the 
Turbine  and  the  Dyna- 
mo, with  Its  End  Hous- 
ing Open  to  Expose  the 
Commutator  and 
brushes,  Are  Shown  Be- 
low. The  Tungsten  Fil- 
ament Lamp  Is  Rated  at 
250  Watts  and  Gives  290 
Candle-power.  The  Volt- 
age of  the  Dynamo 
Varies  from  32  to  110 
Volts  in  the  Different 
Types.  The  Dynamo 
Supplies  A  I  I  Running 
Lights  and  Marker 
Lights. 


IF  you  have  traveled  very  much  on 
railroads  in  the  past  two  or  three 
years,  you  will  have  undoubtedly  no- 
ticed that  many  of  the  country's  leading 
railroads  are  rapidly  relegating  to  the  scrap 
pile  the  one-time  indispensable  oil-burning 
illuminative  headlight,  and  in  its  place 
there  has  come  to  stay  a  new  electric 
headlight  with  its  1,000,000  beam  candle- 
power. 

The  electric  headlight  was  at  first  some- 
what troublesome,  especially  in  railroad 
yards,  for  like  many  other  new  appliances 
it  was  "too  good."  That  is,  it  was  too 
powerful  and  it  blinded  the  enginemen  and 
yardmen.  This  has  been  overcome,  how- 
ever, by  the  use  of  a  special  dimmer,  and 
whenever  the  locomotive  is  passing  thru 
railroad  yards  or  when  passing  another 
train,  the  dimmer  is  used  and  the  candle- 
power  of  the  electric  headlight  is  reduced 
to  approximately  that  of  the  oil-burning 
headlight. 

The  accompanying  illustration  shows  how 
the  electric  headlight  equipment  is  installed 
on  the  locomotive  as  well  as  the  remark- 
able illumination  obtained  from  its  250 
watt — 290  candlepower  tungsten  filament. 

To  provide  for  the  extra  lights  about 
the  engine,  including  the  electric  light  for 
the  firemen,  as  well  as  the  marker  and 
classification  lights  on  the  front  of  the  en- 
gine, the  steam-driven  dynamo  mounted  on 


the  engine  is  rated  at  500  watts.  The  engi- 
neer also  enjoys  the  electric  light  now- 
adays, and  by  means  of  the  switches  and 
dimmer  he  can  control  the  lights  instantly 
just  as  desired. 

As   the   illustrations   show,   the  electric 


The  February  and  present  issues  of  the 
ELECTRICAL  EXPERIMENTER  have  been 
increased  by  eight  pages  of  pure  reading 

matter.  The  magazine  now  consists  of 
128  pages  and  contains  over  200  illustra- 
tions. Perhaps  it  is  superfluous  to  men- 
tion that  over  ninety  per  cent,  of  the  text 
matter  is  original  in  all  respects.  Such 
matter  is  not  found  in  other  magazines 
or  publications.  In  this  the  ELECTRI- 
CAL EXPERIMENTER  has  become  a 
dominant  factor  in  its  great  field. 

Nikola  Tesla,  the  world's  greatest  in- 
ventor, has  said  many  times:  "I  have 
never  seen  a  copy  of  the  ELECTRICAL 
EXPERIMENTER  which  did  not  contain 
something  of  interest  to  me." 


generating  equipment  is  very  compact  and 
takes  up  but  slight  space  on  the  locomo- 
tive. The  dynamo  is  thoroly  enclosed  to 
guard  against  the  elements,  but  is  so  de- 
signed that  the  electrician  can  swing  open 
the  cover  and  the  brushes  and  commutator 


are  made  instantly  accessible  for  inspection. 

The  dynamo  and  small  steam  turbine 
are  driven  and  mounted  on  the  same  shaft, 
the  turbine  taking  steam  from  the  locomo- 
tive boiler  thru  an  automatic  regulator 
valve  which  compensates  every  variation 
in  boiler  pressures  between  125  and  250 
pounds,  superheated  steam,  so  as  to  keep 
the  dynamo  revolving  at  nearly  constant 
speed.  The  dynamos  are  supplied  in  dif- 
ferent voltages,  from  32  to  110,  for  the 
requirements  of  different  railroads.  These 
outfits  are  very  efficient,  only  sufficient 
steam  to  perform  the  actual  work  required 
being  admitted  to  the  turbine  nozzle.  The 
special  rugged  tungsten  filament  in  the 
headlight  bulb  is  enclosed  in  a  nitrogen 
gas  envelope,  so  as  to  give  the  highest 
efficiency  possible. 

With  regard  to  illumination  in  general, 
the  250  watt  lamp,  properly  focust  in  the 
standard  reflector  supplied  with  the  head- 
lamp, under  normal  conditions,  illuminates 
the  track  sufficiently  for  all  headlighting 
purposes  for  a  distance  of  from  1,000  to 
1,500  feet. 

For  switching  illuminative  service  about 
yards,  et  cetera,  a  60  or  100  watt  lamp  in 
either  a  14  or  18-inch  reflector  gives  ample 
headlighting  service.  Over  70,000  of  these 
locomotive  electric  headlights  have  been 
put  into  successful  service  at  the  present 
time. 
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It  Will  Probably 
Come  as  a  Surprise 
to  Many  That  It  Has 
Now  Become  Possi- 
ble to  Detect  the 
Presence  of  Icebergs 
by  Measuring  the 
Amount  of  Salt  In 
Currents  of  Sea 
Water.  The  Photo 
on  the  Left  Shows 
the  Apparatus  Used 
for  This  Purpose. 
The  Sea  Water  Is 
Pumped  Into  "A," 
Passes  a  Resistance 
Thermometer  ln"B," 
Into  the  Bath  "C." 
and  from  There  Into 
the  Electrolytic  Cell 
"D."  and  Then  Out 
of   the  Apparatus. 

Illllllllllllll 


The  Photo  on  the  Right  Shows 
a  Method  of  Mounting  the  Elec- 
trolytic Cells  Beneath  the  Lid 
Which  Covers  the  Bath.  Prac- 
tically All  of  the  Apparatus  Is 
Constructed  of  Glass,  and  It  Is 
Really  More  Sturdy  Than  It 
Looks   at    First  Glance. 


■II 


The  Diagram  at  the  Right  Shows 
How  the  Electrolytic  Cells  for 
Containing  the  Samples  of  Sea 
Water  Are  Placed  In  Each  of  Two 
Arms  of  a  Wheatstone  Bridge. 
Devised  for  Use  with  an  Alter- 
nating Current.  An  A.  C.  Gal- 
vanometer Is  Used.  This  Ap- 
paratus Has  Been  Developed  by 
the  United  States  Bureau  of 
Standards,  and  Measures  the 
Electrical  Resistance  of  Ocean 
Water  by  the  Aid  of  Alternating 
Current. 


Temperature  compensating 
jomple 


Wam/vvv 


n.c.  Supply 


THE  saltiness  of  the  ocean  varies  from 
point  to  point,  according  to  circum- 
stances which  are  of  great  importance 
to  navigators.  The  most  popular  interest 
in  this  is  probably  the  fact  that  the  amount 
of  salt  in  sea  water  is  used  to  detect  and 
identify  ocean  currents  which  determine  the 
paths  of  icebergs.  In  the  work  of  the 
Government  in  connection  with  the  study 
of  fogs,  icebergs,  et  cetera,  it  is  necessary 
to  obtain  accurately  the  temperature  of 
the  ocean,  and  among  other  things  the 
amount  of  salt  present  in  the  water.  The 
work  has  been  tremendously  expedited  by 
the  development  of  proper  instruments. 

The  determination  of  the  quantity  of 
salt  in  a  given  volume  of  water  is  now 


determined  very  rapidly  by  a  device  de- 
veloped at  the  Bureau  of  Standards  by  Mr. 
A.  L.  Thuras  and  the  late  Captain  Weibel. 
This  apparatus  is  arranged  to  measure  the 
salinity  (saltiness)  of  the  ocean  by  meas- 
uring the  electrical  resistance  with  the  aid 
of  an  alternating-  current.  By  means  of 
providing  a  sample  of  a  salt  water  of  a 
known  salt  content,  forming  a  part  of  the 
electrical  system,  and  which  is  placed  in 
one  receptacle  immersed  in  a  bath  of  the 
sea  water  similar  to  that  being  tested,  the 
effects  of  temperature  are  automatically 
compensated  for. 

Great  speed  of  operation  and  accuracy 
are  claimed  for  this  device. 


Description  of  electrical  connections : 
The  electrolytic  cells  for  containing  the 
samples  of  salt  water  are  placed  in  each 
of  two  arms  of  a  Wheatstone  bridge  de- 
vised for  use  with  alternating  currents. 
The  alternating  current  supply  passes  thru 
the  field  coil  of  the  alternating  current  gal- 
vanometer and  then  thru  a  non-inductive 
resistance.  The  resistance  furnishes  at  its 
terminals  a  potential  which  is  in  phase  with 
the  supply  current  passing  thru  the  field 
coils  of  the  galvanometer.  From  this 
source  of  potential  is  derived  the  current 
used  for  exciting  the  bridge,  by  means  of 
the  connections  as  shown. 


ater 

iON  EASTERL1MG 


To  the  rest  of  the  younger 
generation,  Electro-me- 
chanical Bugs,  via  The 
El  e  c  t  r  i  c  al  Experi- 
menter : 
Dear  Sirs,  Mesdames,  Etc. 

We  all  have  heard  about 
Silas  (or  Syrus)  Green, 
the  Wright  Brothers,  who 
had  the  right  idea — Simon 
Lake,  The  Ancient  Mariner 
and  Bob  Fulton  —  well, 
here's  a  new  one  on  us. 

Byron  Fry,  of  Vancouver, 
Washington,  is  the  "guilty 
guy."  He  figured  out  that 
a  "Hod"  motorcycle  could 
be  dissected,  and  with  the 
addition  of  a  specially  built 
boat  body,  a  special  form 
of  propeller — he  says  that 
the  propeller  has  to  do  with 
the  success  of  the  invention 
greatly  in  extent ;  as  you 
can  see,  it  is  peculiar — and 
by  fitting  out  two  out-rig- 
gers in  the  form  of  air 
compartments  (these  are* 
set  behind  the  rear  wheels) 


The  "Hydro-Terra  Firmamobile"  is  the  Latest  Device  for  Carrying  Passen- 
gers Over  Land  and  Water  Out  Vancouver  Way.  The  Motorcycle  Engine 
and  Propeller  Push  the  Outfit  Over  Land  To  the  Tune  of  70  Miles  an  Hour. 


and  filling  the  tank  with 
gas  and  climbing  into  the 
machine,  that  the  operator 
could  go  to  see  his  "will 
be"  in  a  truly  romantic 
fashion — -like  Sir  Lochin- 
var,  ford  the  river,  creek 
or  slough,  as  it  may  be,  not 
wind  around  the  traffic  and 
follow  the  trodden  paths 
of  commerce  and  travel. 

The  writer  had  the  pleas- 
ure of  riding  in  the  —  we 
will  call  it  a  hydro-terra 
firmamobile  —  from  Van- 
couver over  the  inter-state 
bridge  and  to  Columbia 
Beach  on  the  Columbia 
River.  We  sure  made  time, 
and  he  was  not  letting  the 
— you  know  what  we  call 
it — out.  Byron  has  let  her 
— the  hydro,  etc. — out  to 
the  extent  of  seventy  miles 
per  hour  on  land.  She 
makes  twenty-five  or  six  on 
water.  The  wheels  can  be 
removed  for  extensive  trips 
{Continued  on  page  1219) 
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Left:  Taking  an 
E  lectric  Back 
Massage  in  the 
Electric  Roller 
Chair  Devised  by 
a  Chicago  Inven- 
tor, for  Giving 
Body  Treatments 
and  Particularly 
Applications  of 
This  Nature  to 
the  back, 
Shoulders  and 
Rear  Portions  of 
the  Arms  of  the 
Patient. 


jiiiiuiimaiiiiiiiuuiii 

Right:  Miss 
Katherine  Nich- 
ols. Operator  at 
the  Cooper-Carl- 
ton Hotel  In  Chi- 
cago Has  Invented 
This  New  Type 
of  Combination 
Telephone,  Which 
Has  Been  Ex- 
amined by  Tele- 
phone Experts 
and  Declared  To 
Be  a  Radical 
Improvement.  As 
Will  Be  Seen 
You  "  H  ear' 
Thru  Both  Ears 
Instead  of  Thru 

Only  One. 

Photo  I.F.S. 


THE  electrically  driven  massage  ma- 
chine here  illustrated  is  intended  by 
its  inventor,  Mr.  Glenn  S.  Noble  of 
Chicago,  111.,  for  giving  body  treatments 
and  particularly  for  giving  such  treatments 
to  the  back,  shoulders  and  rear  portions  of 
the  arms  of  the  patient. 

Among  other  purposes  of  this  machine, 
as  pointed  out  by  its  inventor,  are  the 
following :  To  provide  an  exceedingly  sim- 
ple and  efficient  machine  for  giving  a  rolling 
and  massaging  treatment.  To  provide 
means  whereby  the  machine  may  be  readily 
adjusted  for  different  persons,  and  may  be 
adapted  to  regulate  the  pressure,  for  the 
comfort  or  convenience  of  the  person  to 
be  treated. 


A  small  electric  motor  drives  the  wooden 
rollers  at  a  more  or  less  rapid  rate,  and 
this  produces  the  desired  massage  applica- 
tions to  the  back  muscles  of  the  patient  in 
a  manner  readily  apparent.  If  it  is  desired 
to  increase  the  pressure,  this  may  be  done 
by  the  person  pressing  against  the  cross-bar 
which  is  supported  in  arms  extending  out 
from  the  side  brackets  on  the  machine. 
Likewise,  the  foot-rest  may  be  moved  up 
more  or  less  in  alignment  with  the  seat  so 
that  the  patient  can  push  against  the  mov- 
ing rollers. 

While  the  chains  may  be  reciprocated  or 
driven  in  either  direction,  as  the  inventor 
points  out,  they  are  preferably  driven,  so 
that  the  engaging  rollers  will  be  descend- 
ing or  driven  in  a  downward  direction. 


MISS  KATHERINE  NICHOLS,  an 
operator  at  the  Cooper-Carlton  Ho- 
tel in  Chicago,  is  the  inventor  of  this 
latest  type  combination  telephone.  Experts 
declare  that  it  will  revolutionize  the  mod- 
ern type  of  phone.  It  has  a  double  receiver 
device  which  excludes  all  outside  noises. 
It  can  be  picked  up  and  talked  into  as  the 
ordinary  desk  telephone  can.  Because  of 
the  double  type  its  efficiency  in  hearing  is 
increased  50  per  cent.  The  European  type 
telephone  contains  both  the  receiver  and 
mouth-piece  in  one  combination.  This  is 
an  improvement  over  the  European  phone. 
Practical  demonstrations  on  wires  by  tele- 
phone experts  results  in  reports  that  this 
telephone  gives  first-class  transmission. 
The  phone  is  perfectly  suited  to  both  the 
automatic  and  the  future  wireless  phone. 


The  accompanying 
illustration  shows 
one  of  the  latest  and 
most  important  de- 
velopments in  the 
manufacture  of  air- 
c  r  a  f  t, — t  he  new 
Sperry  Seaplane, 

The  New  Sperry 
Seaplane  Which  Is 
Adapted  To  Alight 
Both  on  Land  and 
Sea,  an  Innovation  of 
Great  Importance  In 
the  Development  of 
the  Manufacture  of 
Seaplanes. 

llliilllllfllllHIIIIIlilll' 

■which  is  being  tested 
by  the  United  States 
Navy  Department 
with  a  view  to  its 
adoption  by  the 
Government.  The 
m  a  chine  is  fitted 
•with  a  collapsible 
landing  gear,  de- 


signed to  permit 
alighting  either  on 
sea  or  land,  a  marked 
innovation  of  great 
importance  in  the 
development  of  sea- 
plane manufacture. 
As  will  be  seen,  the 
new  Sperry  Sea- 
plane is  provided 
with  three  wings, 
making  it  a  triplane, 
and  the  fuselage  of 
the  body  is  made  in 
the  form  of  a  float 
or  pontoon.  In  the 
model  shown,  a 
single  high  powered 
airplane  engine  is 
used  to  propel  the 
craft.  The  end  car- 
riage and  wheels  are 
built  extra  strong 
and  the  outer  ends 
of  the  lower  wings 
are  provided  with 
small  pontoons. 
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By  CHAELES  S.  WOILFE 


I'M  not  a  scientist.  "Cans"  is  my  line. 
Safes,  you  know,  "soup,"  nitro-glycer- 
ine,  that  kind  of  thing,  get  me?  "Shoe- 
maker stick  to  your  last."  Them  is 
my  sentiments,  and  I  stick  to  my  own 
trade.  But  now  that  they  got  me  tied  up 
in  this  confounded  jail,  and  I  ain't  got 
much  to  do  with  my  spare  time  I  got  a 
notion  to  jot  down  what  I  know  about  that 
Proctor  affair  that  you  maybe  read  about 
in  the  papers.  Reporters  was  after  me 
thick  when  it  happened,  but  I  was  the 
silent  kid.  It  pays  to  keep  your  mouth 
shut  in  the  circles  I  move  in. 


all  that  kind  of  stuff.  And  ]  was  all  fixt 
for  an  electrified  box.  Proctor  put  one 
over  on  me  just  the  same.  And  if  he  didn't 
do  it  with  the  mind  machine,  how  in  Hell 
else  do  you  account  for  it? 

I  was  workin'  on  the  old  can.  She  was 
a  fairly  respectable  affair,  and  1  make  up 
my  mind  to  blow  her.  1  was  drillin'  away 
when  click  goes  a  switch  and  the  sudden 
flare  of  light  dazzled  me.  Were  you  ever 
caught  working  on  a  guy's  safe,  brother? 
No?  Well,  take  it  from  Oscar,  it's  like 
nothing  you  ever  felt  before. 

Even  before  I  can  see  right  my  mind's 


flesh  cretp  yet.  "It's  not  loaded,"  he  says, 
very  calm,  and  he  walks  a  few  steps  to- 
ward me.  I  don't  shoot.  You  can't,  you 
know,  with  an  empty  gun,  and  I  see  that 
he's  called  my  bluff. 

"You  win,"  I  says.  "It  ain't.  But  I  can 
beat  the  life  out  of  you  with  it." 

That  smile  again.  His  hand  goes  to  his 
pocket.  He  pulls  out  a  little  bottle,  just 
about  the  size  they  sell  you  pills  in.  "That, 
my  friend,"  he  says,  "is  full  of  Chero.  If 
I  just  toss  it  at  your  feet,  you'll  never  at- 
tempt to  steal  a  formula  again  on  this 
planet." 


Proctor's  in  the  bug  house.  Three  alien- 
ists, or  whatever  you  call  those  ginks  that 
admit  they're  sane  and  prove  you're  not, 
pronounced  him  hopelessly  insane.  I  ain't 
disputing  no  jury  of  my  peers.  If  they 
say  he's  a  nut,  he's  a  nut,  that's  all.  But  

I  didn't  get  introduced  to  Proctor  in  the 
regular  way.  We  didn't  have  no  mutual 
acquaintances  to  slip  us  .  the  knock-down. 
It  all  came  about  thru  me  droppin'  in  one 
night,  casual  like,  to  blow  his  safe.  You 
might  wonder  what  a  yegg  would  want  out. 
of  a  laboratory  safe.  Maybe  you'll  wise  up 
when  I  tip  you  it  was  a  contract  job.  Not 
on  my  own,  see?  I'm  namin'  no  names,  but 
there  was  a  gang  of  big  guys  that  wanted 
old  Proctor's  formula  for  Chero,  and 
thought  it  would  be  cheaper  to  buy  it  off 
of  me  than  him.  Anyway,  I'm  after  the 
paper  with  the  makeup  of  this  explosive 
when  I  jimmied  the  laboratory  window. 

I'm  sayin'  this  right  here:  Proctor  may 
be  a  nut,  but  he's  no  boob.  I  was  expect- 
ing burglar  alarms,  scientific  thief  traps, 


workin'  overtime  hunting  for  a  way  out. 
And  then  I  can  see  again,  and  there  stands 
Proctor,  a  long  cord  trailin'  behind  him 
and  'phones  over  his  ears  like  the  wireless 
men.  And  I  notice  with  joy  that  he  ain't 
got  a  gat — not  that  I  can  see. 

Anyway,  I  risk  it.  Just  as  quick  as  I 
can  draw  I  flashes  my  automatic.  I  point 
it  right  at  his  head,  and  makin'  my  voice 
as  hard  as  I  can  I  says,  tense-like,  "You 
speak  one  word  and  vou'll  eat  vour  break- 
fast in  Hell." 

And  Proctor  smiles.  Get  that?  With 
my  gat  at  his  head  he  smiles.  And,  fel- 
low, when  Proctor  smiles  it  gives  you  the 
creeps.  And  then  he  says — s"  help  me — 
I'm  not  bullin'  you — "Put  your  gun  away, 
my  man,  its  not  loaded." 

Can  you  beat  that  ?  It  wasn't,  either,  but 
how  did  he  know  it?  Bluffing?  That's 
what  I  thought,  and  I  sees  his  bet  and 
raises  him.  "You  move,"  I  growls,  "and 
you'll  discover  you're  a  bad  guesser." 

He  smiles  again.     Say,  I  can   feel  my 


Does  he  win?  He  owns  the  building. 
Call  the  officer,"  and  I  chucks  the  gun  on 
the  floor.    "I'll  go  quietly." 

"Sensible,"  he  remarks;  "very  sensible. 
You  possess  judgment,  even  if  you  do  lack 
courage.     Who  sent  you  here?" 

"Call  in  the  bulls,"  I  growls.  "I'm  not 
squealing." 

He  takes  no  notice.  "I  know  who  sent 
you.    I  knew  you  were  coming." 

"Look  here,"  I  blurts,  "if  that  gang 
framed  me,  I'll  talk.  They  sent  for  me, 
I  didn't  go  to  them.    I  " 

"No  one  informed  me,  if  that's  what  you 
mean."  he  says,  coldly.  "It  is  not  neces- 
sary for  any  one  to  inform  me  of  any- 
thing. The  world  is  as  an  open  book 
to  me." 

(That's  just  what  he  told  that  gang  of 
saw-bones  afterwards,  and  they  said  he 
was  looney.    But  if  they  had  seen  him  as  I 

seen  him   ) 

■   (Continued  on  page  1208) 
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HAVING  been  a  telegraph 
operator  in  his  youth, 
Thomas  A.  Edison, 
America's  grand  "young" 
man  of  science,  knows  that 
"73"  is  the  code  number  for  "all 
good  wishes."  On  February  11th, 
which  marked  his  seventy-third 
birthday,  messages  from  all  parts 
of  the  country  arrived  at  the  Edi- 
son laboratory  in  West  Orange,  ex- 
pressing sentiments  identical  but 
less  laconic  than  dash-dash-dot-dot, 
dot-dot-dot-dash-dot. 

A  little  thing  like  a  seventy-third 
birthday  didn't  keep  the  "Old  Man" 
from  getting  up  at  6  o'clock  in  the 
morning  and,  without  thought  of 
shaving,  hastening  down  the  hill  to 
his  laboratory  to  spend  five  hours 
intent  upon  a  chemical  and  metal- 
lurgical problem  that  needed  solv- 
ing. Thomas  Alva  Edison's  former 
associates,  gray-haired  men,  now 
successful  engineers  and  inventors 
themselves,  who  worked  with  him 
day  and  night  in  those  lean  days 
back  in  the  late  seventies  and  early 
eighties  at  Menlo  Park,  when  no 
one  knew  where  next  week's  pay- 
roll was  coming  from,  waited  pati- 
ently and  let  the  "Old  Man"  putter 
around  his  laboratory  at  West 
Orange  until  noon,  when  they  kid- 
napped him  to  make  sure  he  would 
•not  forget  his  own  birthday  party. 

The  accompanying  illustration 
shows  an  excellent  marble  bust  of 
Edison,  by  Onorio  Ruotolo,  the 
Italian-American  sculptor  of  New 
York  City.  This  crystallizes  in 
marble  the  spirit  and  energy  of 
Thomas  Alva  Edison. 

Ruotolo  recently  completed  this 
study  which  he  calls  "The  Brother 
of  Prometheus."  He  is  the  sculp- 
tor whose  recent  "Red  Cross  group" 
and  "Prince  of  Sorrows"  bust  of  Cardinal 
Mercier  brought  him  international  fame. 

It  wouldn't  be  Edison's  birthday  if  he 
didn't  spend  a  few  hours  at  work  and  then 
go  to  the  laboratory  library  to  be  sur- 
rounded by  a  dozen  reporters  who  shouted 
questions  in  his  ear  ranging  from  prohi- 
bition and  the  Irish  question  to  communi- 
cation with  Mars  and  Sir  Oliver  Lodge's 
spirits.  He  had  some  difficulty  hearing  the 
questions,  but  once  he  understood  them  his 
clear,  blue  eyes  fairly  snapt  and  he  shot 
his  answers  back  without  hesitation. 


Remarkable   Marble    Bust  of   Thomas   A.   Edison   Just  Com- 
pleted by  Onorio  Ruotolo,  the   Italian- American  Sculptor  of 
New  York  City.     It  Characterizes  Wonderfully  the  Spirit  and 
Energy  of  the  Great  Inventor. 


"We  don't  need  that  stuff,"  he  said  of 
liquor.  "The  Irish  mind  is  very  complex," 
and  he  dismissed  Home  Rule.  As  to  reach- 
ing Mars  by  wireless,  he  said :  "It  may 
be  done,  but  how  are  we  going  to  know 
whether  a  man  or  a  chimpanzee  receives 
our  message?"  And  all  he  had  to  say  as 
to  the  existence  of  spirits  and  making  them 
talk  was  "fifty-fifty." 

[Editor's  Note. — In  a  later  interview, 
however,  Mr.  Edison  stated  that  he  be- 
lieved it  possible  and  evident  that  power- 
ful radio  signals  radiated  from  the  earth 


pass  out  into  interstellar  space  and 
reach  the  distant  planets,  the  sig- 
nals being  carried  by  the  etheric 
waves.] 

"I  expect  to  do  as  much  work 
when  I'm  eighty-five  as  today.  It 
will  all  depend  upon  the  condition 
of  the  container,"  and  he  tapt  his 
chest. 

"Men  are  more  efficient  than  they 
were  fifty  years  ago.  We  have  more 
machinery  now  and  some  day  all 
our  work  will  be  done  by  ma- 
chinery. Then  we'll  be  more  effi- 
cient still.  The  men  will  be  paid 
high  wages  and  will  simply  direct 
the  machines.  We'll  even  have  auto- 
matic machinery  make  the  ma- 
chines. We're  working  on  some  of 
those  things  here  now. 

"No,  I  don't  believe  in  a  six-hour 
day  if  a  man  is  interested  in  his 
work.  If  a  man  is  interested  in 
what  he's  doing,  he  won't  keep  his 
eye  on  the  clock,  but  he'll  see  the 
thing  thru.  Hard  work  won't  hurt 
anybody  who  likes  it. 

"A  man  to  be  efficient  must  take 
care  of  what  he  eats.  Americans 
eat  too  much,  anyway.  Anybody 
who  is  clogged  with  food  and  gives 
his  stomach  too  much  work  can't 
do  good  work  himself." 

"What  do  you  think  is  your 
greatest  invention?"  he  was  asked. 

"The  phonograph  or  moving  pic- 
tures— I  don't  know  which." 

At    noon    the    employes    of  the 
West  Orange  Edison  plants,  led  by 
their  band,  marched  past  Mr.  Edi- 
son and  pelted  him  with  flowers. 
Then  the  Edison  Pioneers,  men  who 
were  associated  with  the  inventor 
at  Menlo  Park  before  1885,  took 
Mr.  and  Mrs.  Edison  and  members 
of  their  family  to  luncheon  in  one 
of  the  Edison  work's  buildings. 
President  Wilson  wrote  the  following  to 
T.  Comerford  Martin,  Vice-President  of 
the  Edison  Pioneers : 

"I  canont  deny  myself  the  pleasure  of 
sending  a  message  to  be  read  at  the  cele- 
bration of  Mr.  Edison's  seventy-third 
birthday.  I  am  proud  to  count  myself 
among  the  friends  and  admirers  of  Mr. 
Edison,  and  I  beg  that  you  will  convey 
to  him  my  warmest  congratulations  and 
my  hope  that  he  will  see  many  very  happy 
returns  of  the  anniversary,  marked  by  an 
increasing  number  of  scientific  triumphs." 


ew  Inventor 


>©eiety  F@wi€< 


The  National  Laboratory  Foundation  was 
organized  at  a  convention  of  inventors  held 
recently  in  New  York  for  the  purpose  of 
developing  American  inventive  genius.  It 
is  the  purpose  of  the  founders  to  establish 
a  laboratory  wherein  promising  inventions 
can  be  experimentally  developed,  protected 
and  then  marketed. 

At  the  sessions  held  the  frame-work  of 
the  foundation  was  laid,  and  the  board  of 
governors  who  will  direct  its  development 
elected.  Immediately  after  the  election  the 
board  adopted  the  following  resolution  an- 
nouncing the  purposes  of  the  organization : 

"To  secure  and  establish  the  ultimate 
right  of  the  public  to  its  heritage  of  intel- 
lectual property.  Therefore,  be  it  resolved. 
The  object    of  the    National  Laboratory 


Foundation  is  to  assist  in  the  just  and 
proper  development  of  American  inven- 
tions and  industry  by  selecting,  developing, 
testing  and  advancing  the  use  of  meritori- 
ous inventions  to  benefit  the  public,  the 
inventor  and  the  manufacturer  and  safe- 
guard the  interests  of  all." 

The  board  of  governors  includes  the  fol- 
lowing :  Thomas  Howard,  executive  chair- 
man, an  automobile  and  motion  picture  en- 
gineer ;  Professor  W.  H.  Burr,  former 
member  of  the  Isthmian  Canal  Commis- 
sion ;  Professor  Charles  F.  Chandler,  Co- 
lumbia University;  Dr.  Charles  P.  Stein- 
metz,  General  Electric  Company;  Simon 
Lake,  submarine  inventor ;  John  Hays 
Hammond,  Jr.,  and  Dr.  Lee  de  Forest,  wire- 
less inventor. 

During  a  banquet  held  at  the  Hotel  Astor, 
Simon  Lake  delivered  a  speech  outlining 


the  progress  of  invention  from  the  earliest 
historical  period,  'in  which  he  said : 

"The  pirating  of  American  inventions  and 
designs  as  practised  by  certain  countries  for 
years  is  also  something  for  the  serious  con- 
sideration of  this  convention,  and  American 
manufacturers  should  not  enter  into  a  league 
of  nations  treaty  without  a  clause  affording 
protection  to  American  creative  thought  and 
inventions  equal  to  that  which  we  afford 
foreigners." 

Major  William  J.  Hammer,  U.  S.  A., 
who  had  charge  of  all  ideas  submitted  to 
the  government  during  the  war  said  that 
out  of  the  vast  number  that  poured  into  his 
department  only  ISO  inventions  were  found 
sufficiently  practical  to  warrant  further  con- 
sideration. He  said  the  foundation  could 
well  carry  on  this  work  of  selection  and 
assistance  in  peace  time. 
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•A  N  interesting  example  of  the  engi- 
f\    neering  service  which  a  central  sta- 
y%  tion  can  render  an  industrial  plant 
-<*-  -A-is  that  of  a  large  macaroni  plant  at 
Libertyvillc,    Illinois.     When    this  plant 


the  pan  of  the  kneading  machine.  As  this 
pan  turns  under  large  toothed  wheels,  the 
dough  is  kneaded  until  all  lumps  have  been 
broken  up  and  the  mass  is  of  uniform  con- 
sistency. The  two  newer  units  have  15 
horsepower,  squir- 
rel cage,  a.c.  mo- 
tors for  the  mixers 
and  similar  10 
horsepower  mo- 
tors for  the  knead- 
ing machines. 


Sfimsiipnime 


The  accompanying  photo  shows  a  newly 
invented  sound  detector  for  discovering 
the  nearby  presence  of  submarines,  which 
is  being  used  by  United  States  Navy  de- 
stroyers.   The  device  is  a  delicately  sen- 


was  acquired,  the  electrical  service  com- 
pany had  the  opportunity  to  make  a  study 
of  the  possibilities,  and  as  a  result  a  com- 
plete electric  drive  was  installed,  nearly  all 
the  apparatus  being  individually  driven  by 
motors. 

The  process  of  making  macaroni  and 
other  alimentary  pastes  is  essentially  one 
of  manufacturing  rather  than  baking. 
Flour  is  received  in  barrels  and  taken  up 
a  motor-driven  conveyor  to  the  sifting  and 
storage  rooms.  Hence,  it  is  run  thru  chutes 
in  appropriate  quantities  to  the  mixers  on 
the  floor  below.  Each  mixer  has  two 
curved  knives  which,  revolving,  cut  and  fold 
the  flour  as  water  is  added  by  the  operator. 
When  finished,  the  dough  is  dumped  into 


Left:  —  Macaroni 
and  Spaghetti  by 
the  Yard  Being 
Made  by  Electric- 
ally Operated  Ma- 
chinery. Dies  Form 
the  Holes. 


Right: — Here's  the 
Submarine  Sound 
Detector  Used  by 
Uncle  Sam  During 
the  War.  The  Mi- 
crophones Were 
Submerged  When 
Listening  for  the 
U-boats's  Propel- 
lers. Photo  (c)  by 
I.    F.  S. 


After  kneading, 
the  dough  is  cut  in- 
to blocks  and  taken 
to  the  presses.  Each 
of  these  has  two 
cylinders,  one  to  be 
charged  while  the 
other  one  is  under 
the  press.  In  the 
bottom  of  each  cylinder  is 
a  die-plate  with  appropriate 
holes,  thru  which  the  dough 
is  forced  under  a  pressure 
of  3,400  pounds  per  square 
inch.  See  photograph  here 
reproduced.  Oil  under  pressure  is  used  in 
the  press  cylinders ;  it  is  actuated  by  a  bat- 
tery of  heavy-duty  pumps  driven  by  a  30 
horsepower  electric  motor. 

As  the  long  strings  of  dough  come  out 
of  the  orifices,  they  are  cut  off  and  hung 
on  wheeled  racks,  which  are  run  into  dry- 
ing chambers.  The'  drying  operation  is  one 
requiring  very  close  control  of  the  humid- 
ity of  the  air;  it  is  secured  by  passing  the 
air  thru  a  carrier  air  conditioner.  Photo 
Courtesy  Westinghouse  E.  &  M.  Co. 


sitized  apparatus,  one  part  of  which  is 
drawn  along  beneath  the  surface  of  the 
water.  The  presence  of  any,  ship  in  the 
vicinity,  and  especially  submarines,  is  in- 
stantly detected  by  this  instrument.  The 
device  comprises  three  microphones 
mounted  at  the  three  corners  of  the  tri- 
angular frame-work.  These  pick  up  the 
sounds  of  the  submarine's  propellers. 
Many  a  U-boat  met  its  Waterloo  on  ac- 
count of  this  ingenious  detector  devised 
by  Uncle  Sam's  electrical  experts. 


Tiniest  6<sYmTh>im<& 
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©vel  PeirfmBim©  Vaporiser 


Herewith  is  a  photo  of  a  turbine  I  have 
just  completed,  that,  so  far  as  I  have  been 
able  to  ascertain,  is  the  smallest  that  has 
yet  been  built.  Your  readers  may  remem- 
ber that  I  built  the  smallest  working  elec- 
tric motor  and  the  smallest  steam  engine 
in  the  world ;  these  were  on  exhibition  at 
the  P.  P.  I.  E.,  San  Francisco,  also  at  the 
University  of  North  Dakota. 

The  turbine  I  have  just  completed  is  sev- 
eral times  smaller  than  any  of  these.  The 


if 


Oi.  'iiinliminiiunii 

rotor  or  revolving  part  is  made  of  steel 
and  has  six  slots  or  pockets;  the  diameter 
of  rotor  is  .032  inch,  the  shaft  is  .007  inch 
diameter,  the  weight  of  rotor  and  shaft  is 
2  milligrams.  The  diameter  of  complete 
turbine  is  .048  inch,  or  about  half  the  diam- 


eter of  an  ordinary  pin  head.  It  weighs 
complete  12  milligrams. 

The  turbine  will  not  run  with  steam,  as 
that  is  too  heavy  for  it ;  it  is  mounted  on  a 
hollow  pedestal  so  an  air  hose  can  be  at- 
tached at  the  bottom,  and  runs  at  a  very 
high  speed  when  comprest  air  is  applied. 


Photo   at    Left   Shows   the   World's  Tiniest 
Turbine.     It  Operates  on  Comprest  Air  and 
Is    Made   of   Gold.     It  Compares  Favorably 
with  a  Pin-head. 


At   the    Right    is    Seen   the    Latest  Electric 
Vaporizer   From    France.     The    Lamp  Also 
Lights  Up  the  Transparent  Container. 


The  casing  of  the  turbine  is  made  of  gold. 
The  complete  machine  is  built  up  of  eight 
parts.  The  tiny  turbine  is  kept  in  a  glass 
covered  case  so  that  no  moisture  can  get 
to  it,  as  this  will  affect  the  running  quali- 
ties. 

IVAN  T.  MEDLAND. 


Many  perfumes  which  have  an  alcoholic 
base  and  many  antiseptic  solutions  such  as 
for  instance  those  containing  eucalyptol, 
menthol,  etc.  can  easily  be  vaporized  be- 
tween 40°  and  60°  Centigrade.  The  new 
French  perfume  diffuser  shown  in  our 
illustration  heats  the  solution  by  means 
of  an  electrical  current  using  nothing  but 
an    ordinary   carbon  lamp  to   supply  the 


heat.  These  French  perfume  diffusers  are 
made  very  artistically  in  the  form  of  urns 
or  otherwise  of  art  glass  or  transparent 
porcelain  thru  which  the  light  shines. 
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When  a  narrow  beam  of  X- 
rays  passes  thru  a  fine  powder 
of  any  crystalline  material,  it 
produces  on  a  photographic  plate 
placed  just  behind  the  powder 
a  pattern  of  concentric  circles. 
These  circles  are  produced  by  the 
reflection  of  the  X-rays  from  the 
planes  of  atoms  in  the  crystal, 
and  their  diameters  are  a  meas- 
ure of  the  distances  between 
these  planes  of  atoms.  By  meas- 
uring the  diameters  of  the  cir- 
cles the  exact  positions  of  the 
atoms  can  be  determined . 


THE  determination  of  the 
exact  positions  of  atoms 
in  solid  bodies  is  the  next 
to  last  of  a  series  of  dis- 
coveries that  have  made 
atoms  as  real  as  the  bricks  of 
which  houses  are  built.  The 
atom  of  twenty  years  ago  was 
the  "hypothetical  smallest  sub- 
division of  matter."  The  atom 
of  today  is  a  real  object  of  defi- 
nite shape  and  size.  We  know 
what  it  is  made  of.  We  know 
its  weight  in  grams.  We  can 
see  its  splash  when  it  impinges 
on  a  plate  of  fluorescent  mate- 
rial. We  know  its  exact  speed 
when  it  flies  about  as  gas.  And. 
lastly,  we  know  its  exact  posi- 
tion when  it  forms  part  of  a 
solid  body.  So  spoke  the  author 
of  this  extremely  interesting 
paper  recently  presented  before 
a  joint  meeting  of  the  American 
Institute  of  Electrical  Engineers 
and  the  American  Physical  So- 
ciety. 

First  came  the  discovery  of 
dancing  molecules.  Heat  had 
been  considered  a  substance. 
The  "Kinetic  Theory  of  Gases" 
proved  that  it  is  a  condition, 
viz.,  the  motion  of  the  molecules,  which  fly 
about  like  frenzied  bees,  bumping  against 
each  other  and  the  walls  of  their  enclosure. 
Thru  this  discovery  all  the  store  of  facts 
and  laws  about  gases  can  be  correlated  by 
the  single  picture  of  these  dancing  mole- 
cules. We  believe  in  these  dancing  mole- 
cules as  firmly  as  in  the  law  of  gravitation. 
Whenever  we  think  of  gas  we  see  dancing 
molecules! 


Fig.  3  Shows  the  Typical  Effect  of  Aluminum  Filings  Taken  by 
the  Aid  of  the  X-Ray  Tube  and  Diafram,  Illustrated  at  Fig.  2.  The 
Distance  Between  the  Lines  or  Circles  on  the  Photo  Enable  the 
Scientist  to  Compute  the  Distance  Between  the  Planes  of  Atoms 
In  Various  Materials. 


The  Most  Common  Arrangement  of  the 
Atoms  In  Metals  Is  That  Corresponding  To 
the  Face-Centered  Cubic  Scheme,  Shown  at 
Fig.  1,  Above.  This  Is  Also  the  Most  Im- 
portant, Since  Most  of  the  Useful  Metals 
Have  This  Arrangement  of  Atoms, 


f.titt  m 


Fig.  4  Shows  An  X-Ray  Spectrum  Obtained  From  Tungsten. 


The  next  discovery  was  J.  J.  Thomson's 
streaming  electrons.  Our  text-books  taught, 
and  some  still  do,  that  electricity  is  not  a 
fluid,  tho  it  behaves  in  many  ways  like  one. 
Thomson  proved  that  electricity  is  a  fluid, 
that  its  atoms  are  the  electrons  which  con- 
stitute the  atoms  of  matter,  and  that  it  flows 
thru  wires  just  as  water  flows  thru  pipes. 

Next  came  the  weighing  of  the  atoms. 
Faraday  showed  long  ago  how  to  determine 
the  weight  of  an  atom  in  terms  of  the 
charge  it  carries  in  electrolysis.  There  re- 
mained, therefore,  only  the  measurement 
of  this  "unit  charge,"  viz.,  the  charge  of  a 
single  electron,  by  Millikan,  to  give  the 
exact  weight  in  grams  of  any  atom  that 
can  be  deposited  electrolytically.  As  soon 
as  the  weight  of  any  one  atom  is  known, 
the  weights  of  all  the  others  can  at  once 
be  calculated  from  the  known  relative 
atomic  weights. 

Then  came  the  counting  of  individual 
atoms  This  began  with  Sir  William 
Crookes'  "spinthariscope,"  and  culminated 
in  the  beautiful  experiments  of  Rutherford 
and  Geiger,  in  which  they  counted  one  by 
one  the  helium  atoms  (the  so-called  "a 
particles")  as  they  emerged  from  the  sur- 
face of  disintegrating  radium;  and  then 
allowed  them  to  pass,  one  b3"  one,  into  a 
thin-walled  glass  tube,  until  enough  had 
accumulated  to  form  a  gas  whose  pressure 
could  be  measured  and  spectrum  analyzed. 

These  counting  experiments  led  directly 
to  the  determination  of  the  composition  of 


the  atom.  J.  J.  Thomson  had 
proved  that  every  atom  contains 
electrons.  Rutherford  proved 
that  it  also  contains  a  positively 
charged  kernel  or  nucleus,  very 
small  compared  to  the  whole 
atom,  but  so  dense  that  it  con- 
tributes nearly  the  whole  weight 
of  the  atom.  The  hypothetical 
atom  thus  became  a  concrete 
thing  that  can  be  visualized ;  a 
tiny  (but  large  enough  to  be 
studied)  solar  system,  with 
nucleus  sun  and  electron  planets. 
The  only  respect  in  which  one 
kind  of  atom  differs  from  an- 
other is  the  magnitude  of  the 
positive  charge  of  the  nucleus, 
which  determines  how  many 
electrons  it  can  hold  in  its  plane- 
tary system,  and  hence  all  its 
physical  and  chemical  properties. 

Finally  came  the  discovery,  by 
the  Braggs,  of  the  method  of 
determining  the  positions  of  the 
atoms  in  solid  bodies.  The  beau- 
tiful "point  lattices"  of  the 
crystallographers  were  hypo- 
thetical. They  enumerated  pos- 
sibilities but  could  not  point  out 
the  reality.  The  Bragg  meas- 
urements of  atomic  distances 
give  the  actual  arrangements. 
They  are  as  accurate  and  re- 
liable as  those  of  the  surveyor 
or  astronomer.  The  only  as- 
sumption made  is  that  the  ar- 
rangement of  atoms  is  a  regular 
one  which  repeats  itself,  and 
this  assumption  can  be  checked 
by  experiment.  The  method 
consists  simply  in  the  measure- 
ment, by  means  of  a  special 
"measuring  rod"  which  will  be 
described,  of  the  distance  be- 
tween atoms  in  three  or  more 
different  directions.  From  these 
measurements  a  model  can  be 
constructed,  which  can  then  be 
checked  by  further  measurements.  The 
model  must  also  agree  with  known  physical 
properties  of  the  substance,  such  as  den- 
sity, atomic  weight,  and  crystal  habit.  A 
model  which  contains  but  one  kind  of 
atoms  and  satisfies  all  these  tests  may  be 
regarded  as  very  reliable.  The  reliability 
is  still  further  increased  by  the  fact  that 
all  the  models  investigated  thus  far  have 
turned  out  to  be  very  simple.  In  cases  where 
there  is  more  than  one  kind  of  atom,  i.  e., 


Fig.  5  Shows  the  Arrangement  of  Atoms  Irt 
a  Magnetic  Structure  Such  As  That  Found 
In  Iron. 

compounds  or  alloys,  an  additional  factor, 
viz.,  the  size  and  shape  of  the  atoms,  must 
be  taken  account  of.   There  is  one  type  of 
(Continued  on  page  1193) 
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Here  Is  the  Newest  Way  of  Identifying  the 
Car — the  Electrical  Way.  Electric  Lights 
Shine  Through  Stenciled  Initials  in  This 
Little  Metal  Device.  Two  Small  Red  Lenses 
Are  at  Either  End  of  the  Device  Which 
Serve  as  a  Standing  Lamp  for  the  Car. 
(On  Use  on  New  Fiat  Car) 


FORD  MAGNETO  TESTER. 

With  this  device  you  can  test  Ford  mag- 
netos without  removing  them  from  the  en- 
gine. You  can  check  them  exactly  and  as- 
certain whether  or  not  there  is  anything 
wrong. 

The  principle  of  its  operation  is  a  neat 
little  problem  in  the  phenomenon  of  alter- 
nating current.  The  voltage  supplied  by  the 
Ford  magneto  is  alternating  and  increases 
directly  as  the  speed  of  the  engine  in- 
creases. Now  if  a  resistance  and  ammeter 
are  connected  in  series  across  the  magneto 
terminal,  the  current  which  would  flow 
would  vary  directly  with  the  speed  and 
unless  the  speed  of  the  engine  can  be  accu- 
rately determined,  this  method  could  not 
be  used  to  determine  the  strength  of  the 
magneto.  Now  if  a  reactance  coil  be  used 
in  place  of  the  above  resistance,  the  am- 
meter will  indicate  a  constant  current  at 
all  engine  speeds.  The  strength  of  the  cur- 
rent depends  directly  upon  the  strength  of 
the  magneto.  The  reason  that  a  reactance 
coil  in  series  with  an  ammeter  will  give 
constant  current  is  due  to  the  fact  that  as 
the  engine  speed  increases,  both  the  voltage 
and  the  frequency  of  the  magneto  increase 
directly.  But  the  opposition  of  the  react- 
ance coil  also  varies  directly  as  the  fre- 
quency. But  as  the  current  which  flows 
depends  on  both  the  voltage  and  on  the 
opposition  of  the  reactance  coil,  which  in- 
crease and  decrease  at  the  same  rate  with 
the  speed  of  the  engine,  therefore,  the  cur- 
rent which  flows  is  independent  of  the 
engine  speed. 

The  Magneto  Tester  here  shown  is  built 
on  the  above  principle  and  consists  of  a 

properly  de- 
signed react- 
ance coil  and 
an  alternating 
current  am- 
meter, mount- 
ed in  a  neat 
wooden  case. 
The  scale  is 
calibrated  to 
show  the 
proper 
strength  of 
the  1915  and 
later  Ford 
magnetos, 
also  1914  and 
Tester.  earlier  Ford 

Useful     Ford     Magneto  magnetos. 


A  SELF  CLEANING  SPARK  PLUG. 

Anyone  who  has  had  anything  to  do  with 
spark  plugs  knows  that  most  trouble  is 
caused  by  short-circuits  on  the  inside  of  the 
plug.  The  accompanying  sectional  view  of 
a  new  self-cleaning  spark  plug  invented 
will  show  how  the  cleaning  is  accomphsht. 
The  plug  is  made  with  a  special  size  inner 
chamber,  in  which  a  number  of  little  porce- 
lain balls  are  placed.  With  each  impulse 
of  the  engine,  either  compression  or  explo- 
sion, these  little  balls  are  forced  up  and 
down  in  the  inner  chamber  with  the  result 
that  their  rough  surface  completely  cuts 
away  the  soot,  oil  and  carbon  and  keeps  the 
insulator  and  inside  walls  entirely  clean  of 
any  deposit.  This,  of  course,  insures  a 
perfectly  operating  spark  plug  so  long  as 
the  necessary  charge  of  current  comes  from 
magneto  or  battery  in  the  usual  way. 

The  practicability  and  efficiency  of  this 
self-cleaning  spark  plug  has  been  fully 
proven  by  many  thoro  tests  it  is  claimed. 
One  of  these  plugs  was  in  constant  use  on 
a  car  for  78,000  miles — more  than  3  times 
the  distance  around  the  world  —  and  the 
plug  worked  perfectly  all  that  time.  Not 
once  was  it  necessary  to  remove  it  for 
repairs  or  cleaning.  Other  tests  have  been 
made  on  passenger  cars,  service  cars,  heavy 
service  trucks,  and  even  on  cement  mixer 
engines,  all  with  the  same  perfee$  results. 
One  test  was  made  on  a  truck  on  which 


New  Self-Cleaning  Spark  Plug.  The 
Porcelain  Balls  Are  Constantly  Mov- 
ing and  Thus  Keep  the  Plug  Clean. 


it  had  previously  been  necessary  to  change 
spark  plugs  every  day  for  cleaning.  One  of 
these  self-cleaning  spark  plugs  was  installed 
and  has  now  been  in  use  four  months  with- 
out need  of  change  for  cleaning  or  repair. 


THE  STEINMETZ  ELECTRIC 
VEHICLE. 

Dr.  Steinmetz's  latest  accomplishment  has 
startled  the  automotive  industry.  In  a 
word,  he  has  produced :  An  electric  ve- 
hicle that  requires  30  per  cent,  less  battery 
than  any  other  of  like  capacity,  is  manu- 
factured for  one-third  less,  is  25  per  cent, 
lighter  in  weight,  runs  45  miles  on  one 
charge,  costs  but  35  cents  a  day  to  operate 
and  recharges  its  own  battery  on  down 
grades. 

After  15  years  of  experimentation,  Dr. 
Steinmetz  has  perfected  an  industrial  truck 
and  a  delivery  car  with  these  long-sought 
advantages 


Filling  the  Battery  According  to  Hoyle  Does 
Not  Need  an  Expensive  Equipment.  Water 
May  Be  Put  Into  the  Battery  Safely  Without 
Spilling  Over  the  Cells  by  Pouring  Water 
From  a  Glass  or  Cup  Down  a  Screw  Driver, 
Whose  Tip  Is  Placed  in  the  Cell  to  Be  Filled. 


GEAR  SHIFTING  DONE  AWAY 
WITH. 

A  recent  device  exhibited  at  the  auto- 
mobile show  in  New  York  City  was  a  clever 
turbine  drive  affair  which  threatens  to  rev- 
olutionize the  automobile  industry. 

With  this  new  transmission,  the  power 
is  communicated  to  the  driving  axle,  by 
means  of  a  turbine  which  pumps  a  liquid 
to  a  hydraulic  motor,  the  liquid  being  re- 
turned to  the  turbine  chamber  and  pumped 
over  and  over  again. 


AUTOMATIC  SOLDERING  IRON 
RACK. 

It  consists  of  a  small  slate  panel  arranged 
for  wall  mounting  and  carrying  a  support 
for  the  iron  which  acts  on  the  principle  of 
the  telephone  receiver  hook.  When  the 
iron  rests  on  the  cradle  or  hook  the  weight 
bears  it  down,  and  resistance  which  is 
mounted  on  the  back  is  cut  into  circuit  with 
the  iron.  The  current  is  reduced  and  the 
temperature  held  at  a  safe  value,  but  ready 
for  service  just  as  soon  as  the  iron  is  lifted 
from  the  hook.  This  operation  automati- 
cally disconnects  the  resistance  from  the 
soldering  iron  circuit  and  allows  full  cur- 
rent to  again  be  applied  to  the  heater  coil 
in  the  iron  until  the  iron  is  again  placed  in 
the  cradle  hook. 

Below,  on  the  same  panel,  there  is  a  push- 
button snap  switch  and  a  standard  recep- 
tacle, to  which  the  plug  of  soldering  iron 
cord  is  connected. 

This  automatic  rack,  therefore,  is  a  com- 
plete switchboard  which  may  be  mounted 
on  the  wall  or  back  of  bench. 


Handy  for  the   Autoist— an   Automatic  Sol- 
c!:ring  Iron  Rack. 
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Of  the  U.  S.  Naval  Observatory 
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THE  opinion  is  quite  generally  held 
that  astronomy  is  an  abstract  and 
theoretical  science  far  removed  from 
practical  everyday  affairs. 
Yet  a  knowledge  of  astronomy  is 
absolutely  essential  in  navigation,  explora- 


The  interval  between  two  successive 
"transits"  of  the  same  star,  or  of  some 
fixt  point  over  the  same  meridian  is  called 
a  sidereal  day,  and  it  is  the  fundamental 
unit  in  measuring  time.  This  sidereal  day  is 
divided  into  twenty-four  sidereal  hours  and 


U.  S.  Naval  Observatory,  Wash- 
ington D.  C.  Main  Building  from 
Which  Time  Signals  Are  Sent 
Forth  to  All  Points  East  of  the 
Rockies. 


Torpedo  Boat  Watches  and  Ships' 
Chronometers  Sent  to  the  U.  S. 
Naval  Observatory  To  Be  Tested 
and  Rated.  The  Clock  Mounted 
on  a  Stone  Pier  in  the  Glass  Case 
to  the  Left  Is  a  Standard  Mean 
Time  Riefler  Clock. 


tion  and  surveying.  Even  in  our  civil  life 
the  settlement  of  some  legal  questions  may 
hinge  upon  the  knowledge  of  an  astronomi- 
cal happening  and  in  the  regulation  of  our 
clocks  astronomy  touches  the  daily  life  of 
everyone,  for  it  is  from  observations  of 
the  stars  alone  that  our  time  is  deter- 
mined. 

The  rotation  of  the  earth  upon  its  axis 
is  the  nearest  approach  to  invariable  mo- 
tion known,  and  is  for  that  reason  em- 
ployed as  the  basis  for  all  determinations 
of  time. 

As  a  result  of  the  earth's  daily  rotation 
upon  its  axis  from  west  to  east  there  is  an 
apparent  daily  rotation  of  the  heavens 
from  east  to  west,  and  so  we  speak  of  the 
sun,  moon,  stars  and  planets  "transiting  ' 
the  meridian  when  it  is  really  the  meridian 
that  is  passing  by  these  objects  in  the  op- 
posite direction. 


The  Earth,  at  0,  Is  Assumed  To  Be  at  the  Center 
of  a  Sphere  of  Infinite  Radius  Called  the  Celestial 
Sphere.  The  Plan  of  the  Horizon  of  the  Point  of  Obser- 
vation Intersects  This  Celestial  Sphere  in  SWNE  (the 
Four  Points  of  the  Compass)  and  the  Earth's  Polar  Axis 
Produced  Intersects  the  Celestial  Sphere  in  P  and  P', 
the  North  and  South  Poles  of  the  Heavens  Respectively. 
The  Celestial  Equator  EV'WV"  Is  the  Intersection  of 
the  Plane  of  the  Earth's  Equator  With  the  Celestial 
Sphere  and  the  Planes  of  the  Terrestrial  Meridians  In- 
tersect the  Celestial  Sphere  in  Celestial  Meridians  or 
Hour  Circles,  see  PVP  and  PMP'.  The  Hour  Circle  That 
Passes  Thru  the  North  and  South  Poles  of  the  Heavens 
and  the  Zenith  is  the  Meridian  of  the  Place  of  Observa- 
tion (NP2S).  The  Direction  of  the  APPARENT  Daily 
Rotation  of  the  Celestial  Sphere  is  East  to  West  in  the 
Direction  EV'W.  The  "Hour  Angle"  of  Any  Point  in 
the  Heavens  is  the  Distance  of  its  Hour  Circle  East  or 
West  of  Meridians,  Exprest  in  Time  Usually,  Just  as  the 
Longitude  of  a  Point  on  the  Earth's  Surface  is  Its  Dis- 
tance East  or  West  of  the  Zero  Meridian  (Greenwich) 
and  May  be  Exprest  in  Time  Also  (as  a  Place  75°  West 
of  Greenwich  is  FIVE  HOURS  West  of  Greenwich.  Now 
the  SIDEREAL  TIME  at  Any  Instant  is  the  Hour  Angle 
of  the  Vernal  Equinox  V.  Which  is  the  Point  Where  the 
Ecliptic  or  Apparent  Path  of  the  Sun  Thru  the  Heavens 
Intersects  the  Celestial  Equator.  This  Sidereal  Time  is 
Measurcf  from  'he  Meridian  Westward  Thru  Twenty-four 
Ho'irs  Alcg  the  Celestial  Equator.  (In  the  Fig.  V'WV'V 
is  I..-  A.o  Expressing  the  Sidereal  Time.)  V  Makes  One 
Complete  Revolution  in  Twenty-four  Sidereal  Hours. 
The  Mean  Sun  is  also  Assumed  to  Move  at  a  Uniform 
Rate  in  the  Celestial  Equator  EV'WV",  and  Its  Hour 
Angle  at  Any  Instant  Gives  the  Mean  Solar  Time. 


there  are  clocks  known  as  sidereal  clocks 
which  keep  sidereal  time.  The  driving  clocks 
of  equatorial  telescopes  are  always  sidereal 
clocks.  By  means  of  such  a  clock  it  is 
possible  to  impart  to  a  telescope  a  motion 
equal  to  that  of  the  earth  on  its  axis  and 
in  the  opposite  direction,  thus  nullifying 
the  effect  of  the  earth's  diurnal  motion  and 
keeping  the  object  observed  always  immov- 
able in  the  field. 

The  zero  point  for  the  sidereal  day  is 
the  vernal  equinox  or  the  point  in  the 
heavens  where  the  ecliptic  and  the  celestial 
equator  intersect.  When  the  vernal  equi- 
nox is  on  the  meridian  it  is  sidereal  noon, 
and  when  it  has  moved  one  hour  past  the 
meridian  it  is  one  hour,  sidereal  time.  The 
angular  distance  of  the  vernal  equinox 
from  the  meridian  measured  along  the 
celestial  equator  toward  the  west  thru  360°, 
or,  when  exprest  in  time,  thru  24  hours,' 
is  called  the  "Hour  Angle"  of  the  vernal 
equinox  and  it  gives  the  sidereal  time  at 
any  moment.    (See  Fig.  1.) 

It  is  not  practicable  to  run  our  clocks  on 
sidereal  time  for  the  reason  that  sidereal 
noon  falls  at  all  hours  of  the  day  and  night 
in  the  course  of  a  year,  and  we  prefer  to 
have  our  noon  agree  as  closely  as  possible 
with  the  true  solar  noon  which  occurs  when 
the  sun  is  on  the  meridian.    To  run  our 
clocks  by  true  solar  time  is  impossible,  for 
the    interval    between  successive 
transits  of  the  true  sun  over  the 
meridian    is    not    invariable  in 
length.    This  is  due  partly  to  the 
fact  that  the  motion  of  the  earth 
in  its  orbit  is  not  uniform  and 
partly  to  the  fact  that  the  earth's 
path  around  the  sun  is  inclined 
to  the  equator  along  which  the 
time  intervals  are  measured.  The 
range    of    the    variation    in  the 
length  of  the  true  solar  day  in 
the  course  of  a  year  from  these 
combined  causes  is  over  half  an 
hour.    No  clock  could  be  regu- 
lated, therefore,  to  keep  this  true 
solar  time,  or  sun-dial  time,  as 
we  may  call  it,  since  it  is  the  kind 
of  time  indicated  by  a  sun-dial. 

To  obviate  the  difficulties  pre- 
sented, both  by  sidereal  and  true 
solar  time,  recourse  has  been  had 
to  a  fictitious  body  known  as  the 
mean  sun.  This  body  is  assumed 
to  travel  at  a  uniform  rate  in  the 
celestial  equator,  instead  of  in  the 
ecliptic,  completing  a  circuit  of 
the  heavens  in  the  same  time  as 
the  true  sun.  Since  its  motion 
is  uniform  we  can  regulate  our 
clocks  by  it.  A  mean  solar  day 
is  the  interval  between  two  sue- 
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The  Accompanying  Map  Shows 
the  Four  Standard  Time  Belts 
Into  Which  the  United  States 
Has  Been  Divided  (as  Read. 
Justed  by  the  Interstate  Com- 
merce Commission  and  Made 
Legal  by  Act  of  Congress,  Ap- 
proved March  19,  1918).  East- 
ern Standard  Time  is  the  Meat! 
Time  of  the  75th  Meridian  and 
Is  Five  Hours  Behind  Green- 
wich Mean  Time.  Central 
Standard  Time  Is  the  Mean 
Time  of  the  90th  Meridian  and 
is  Six  Hours  Behind  Greenwich 
Mean  Time.  Mountain  Time 
Is  the  Mean  Time  of  the  105th 
Meridian  and  is  Seven  Hours 
Behind  Greenwich  Mean  Time. 
Pacific  Time  Is  the  Mean  Tints 
of  the  120th  Meridian  ouiu  is 
*  Eight  Hours  Behind  Greenwltfli 
Mean  Time.  By  Act  of  Con- 
gress the  Legal  Time  for  Each 
Belt  is  the  Time  of  the  Stand- 
ard Meridian  for  that  Belt.  A 
Person  Traveling  From  One 
Time  Belt  Into  the  Next  Ad- 
jacent Belt  Must  Change  His 
Watch  Time  by  One  Hour, 
SETTING  IT  FORWARD  ONE 
HOUR  IF  HE  IS  TRAVELING 
EASTWARD  and  Back  One 
Hour  If  He  is  TRAVELING 
WESTWARD  to  Agree  With  the 
Time  of  the  Belt  Into  Which 
He  is  Passing.  The  Legal 
Standard  Time  for  Alaska  Is 
That  of  the  150th  Meridian  and 
Is  Ten  Hours  Behind  Green- 
wich Mean  Time. 


cessive  transits  of  the  mean  sun  over  the 
meridian,  and  it  is  mean  noon  when  the 
mean  sun  is  on  the  meridian.  The  inter- 
val from  the  transit  of  the  mean  sun  to 
that  of  the  true  sun  or  vice  versa  never 
amounts  to  more  than  sixteen  minutes,  and 
it  is  spoken  of  as  the  "Equation  of  Time." 
Four  times  a  year  its  value  becomes  zero, 


The  Nine-Inch  Meridian  Transit  of  the  U.  S. 
Used  for  "Time  Sights"  and  Also  for  Regular 
Meridian  Passage  of  the  Sun,  Moon  a 

and  then  mean  noon  and  true  solar  noon 
coincide. 

It  is,  of  course,  impossible  to  make  ob- 
servations of  a  fictitious  body,  but  mean 
solar  days  are  as  invariable  as  sidereal 
days  in  length  and  sidereal  intervals  can 
be  converted  into  mean  solar  intervals, 
and  vice  versa.  A  mean  solar  day  is  longer 
than  a  sidereal  day  by  approximately  three 
minutes  and  fifty-six  seconds.  So  the  ver- 
nal equinox  or  a  star  comes  to  the  meridian 
three  minutes  and  fifty-six  seconds  earlier 
each  day,  and  sidereal  noon,  therefore, 
occurs  earlier  each  day  by  this  same 
amount. 

In  practise  the  determination  of  time 
takes  the  form  of  finding  the  correction  to 
a  sidereal  clock  by  recording  the  time  it 
registers  when  some  star,  whose  position  is 
accurately  known,  crosses  or  "transits"  the 


meridian.  The  star's  "Right  Ascension" 
when  on  the  meridian  is  the  sidereal  time 
at  that  instant  (see  Fig.  I),  and  a  direct 
comparison  of  this  time  with  that  shown 
by  a  sidereal  clock  at  the  same  instant 
gives  the  correction  to  the  sidereal  clock. 
The  corresponding  mean  solar  time  is  then 
found  by  a  simple  conversion  from  sidereal 


As  the  Sun 
Moves  From 
East  to  West 
In  its  Daily 
Circuit  of  the 
Earth,  It  Is 
Evident  That 
It  Will  Cross 
the  More 
Easterly 
Meridians 
First.  When 
It  Is  On  the 
Meridian  of 
Greenwich  It 
Is  Greenwich 
Mean  Noon 
There,  But  It 
Is  Not  Yet 
Noon  On 
Meridians 
West  of 
Greenwich 
and  It  Is 
Past  Noon 
On  Meridians 
East  of 
Greenwich. 
That  is  the 
Time  of 
Places  West 
of  Greenwich 
Is  Behind 
Greenwich 
Time  Or 
"Slow  On 
Greenwich  " 
and  the  Time 
of  Places 
East  of 
Greenwich 
Is  Ahead  of 
Greenwich 
Time  or 
"Fast  On 
Greenwich."  Of  Course  the  Greater  the 
Difference  in  Longitude  the  Greater  the 
Difference  In  Time.  The  Farther  West 
We  Get  the  More  We  Fall  Behind  Green- 
wich Time  and  the  Farther  East  We  Get 
the  More  We  Get  Ahead  of  Greenwich 
Time.  This  Change  In  Time  Is  One  Hour 
For  Every  Fifteen  Degrees  of  Longitude, 
So  By  the  Time  We  Have  Reached  the 
180th  Meridian  West  of  Greenwich  We 
Have  Fallen  Behind  Greenwich  Time  By 
Twelve  Hours.  If  It  Is  Greenwich  Mean 
Noon  When  We  Reach  the  180th  Merid- 
ian It  Is  By  Our  Clock  Twelve  Hours 
EARLIER  or  the  Preceding  Midnight; 
But  If  We  Have  Traveled  Eastward  From 
Greenwich  to  Reach  the  180th  Meridian 
We  Find  We  Are  Twelve  Hours  Ahead 
of  Greenwich  Time.  It  Is  Therefore  Mid- 
night. As  in  the  First  Case,  by  Our  Clock 
But  the  FOLLOWING  Midnight  Instead  of 
the  PRECEDING.  That  Is,  It  Depends 
From  What  Direction  We  Are  Approaching 
the  180th  Meridian  Whether  Our  Clock  Is 
Twelve  Hours  SLOW  on  Greenwich  Time 
or  Twelve  Hours  FAST  on  Greenwich 
Time.  Two  Ships  Approaching  the  180th 
Meridian  From  Opposite  Directions  Will 
Therefore  Find  a  Difference  of  Twenty- 
four   Hours  In  Their  Time. 


into  mean  solar  time. 

To  make  this  determination  of  time  as 
just  outlined,  the  astronomer  needs, — the 
accurate  positions  of  the  stars  to  be  ob- 
served, which  are  to  be  found  in  the  Nauti- 
cal Almanac,  a  transit  telescope,  which  is 
designed  for  the  express  purpose  of  ob- 
(Continued  on  page  1170) 
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No,  3  IREFK.ACT1HG  TELESCOPES 


A  LTHO   the  world's   two   latest  and 
f\      most  powerful    telescopes    are  of 
/  %     the  reflecting  type,  yet  for  three 
centuries  after  Galileo,  practi- 
tically  all  astronomical  prog- 
ress was  made  with  refracting  tele- 
-cepes,  instruments  which  embody 
the  optical  principles  of  the  great 
Italian   physicist  and 
astronomer. 

Galileo's  "Optical 
Tube,"  as  he  called 
his  telescope,  consist- 
ed of  a  lead  tube,  in 
one  end  of  which  was 
a  double  convex  ob- 
ject glass  and  in  the 
other  a  double  con- 
cave eyeglass.  With 
this  first  crude  instru- 
ment he  brought  ob- 
jects three  times 
nearer  and  made  them 

appear  nine  times  larger.  He  quickly  made 
other  glasses,  each  of  higher  power  than 
the  preceding  and  in  a  short  time  had  a 
telescope  that  brought  objects  thirty  times 
nearer  than  when  viewed  with  the  unaided 
eye.  With  this  instrument  Galileo  made  his 
epoch-making  discoveries  in  astronomy.  To 
his  amazement,  he  found  that  he  could  count 
ten  times  as  many  stars  as  he  was  able  to 
detect  with  the  naked  eye.  He  came  to  the 
conclusion  that  the  stars  were  not  all  equi- 
distant from  the  earth.  The  stars  revealed 
by  his  telescope  must  be  at  greater  distances 
than  those  seen  without  its  aid.  Turning  his 
magic  tube  on  the  beautiful  Milky  Way,  he 
resolved  this  belt  of  hazy  fire  mist  into  a 


The  Famous  "Lick"  Observatory,  Situated  at  Mt.  Hamilton,  California 

myriad  of  stars  too  faint  to  be  distin- 
guished without  optical  aid  and  at  such 
measureless  distances  that  they  literally 
seemed  to  rub  elbows  with  each  other. 
And  yet  we  know  that  this  galaxy  of  stars 
represents  innumerable  blazing  suns  sepa- 
rated from  each  other  by  millions  and  mil- 
lions of  miles !  A  little  later  Galileo  made 
the  first  real  astronomical  discovery,  that 
of  the  four  moons  of  Jupiter.  Here,  in- 
deed, was  a  miniature  solar  system  with 
its  central  sun  and  family  of  revolving 
planets.  Surely,  the  teaching  of  Coper- 
nicus, making  the  sun  and  not  the  earth, 
the  center  of  our  solar  system  must  be 
true.    Quickly  following  this  Galileo  dis- 


covered the  phases  of  the  planet  Venus  and 
the  rings  of  Saturn.    He  studied  the  sur- 
face of  the  Moon  and  by  observation  of 
sun  spots  proved  that  the  sun  rotates 
on  its  axis  as  does  our  earth. 

The  common  opera  glass  em- 
ploys the  same  system  of 
lenses  as  did  Galileo's 
telescope.  To  under- 
stand how  images  are 
produced  by  its  aid  we 
must  know  the  mean- 
ing of  refraction  of 
light.    Everyone  has 
observed  the  fact  that 
an  oar  placed  oblique- 
ly in  water  appears  to 
be  bent  at  the  water- 
line,  or  that  a  line  of 
type   viewed   thru  a 
thick  piece   of  plate 
glass    seems    to  be 
shifted.     These  and 
many  other  similar  effects  are  due  to  the 
bending  of  light  rays  as  they  pass  from  a 
medium  of  one  density  to  a  medium  of 
greater  or  less  density.  When  a  ray  passes 
from  a  medium  of  greater  density  to  one  of 
less  density,  it  is  bent  away  from  the  per- 
pendicular at  the  point  of  incidence  or  emer- 
gence but  in  passing  from  a  less  dense  me- 
dium to  a  more  dense  one  it  is  bent  toward 
the  perpendicular.   The  point  from  which 
the  light  proceeds  seems  to  be  in  the  direc- 
tion of  the  refracted  ray  which  enters  the 
eye  and  consequently  above  its  true  posi- 
tion.   Now  it  is  in  the  power  of  glass  simi- 
larly to  bend  light  rays  that  its  optical 
properties  lie.    The  accompanying  figure, 


The  Great  36-Inch  Refracting  Telescope  of  the  "Lick' 
Shown  Above.    Note  Size  of  Men, 


Observatory, 


The  Giant  40- Inch  Telescope  of  the  "Yerkes"  Observatory. 
Comparative  Size  of  Chair. 


Note 
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Fig.  1,  shows  the  refraction  of  a  ray  of 
light  in  passing  thru  a  triangular  glass 
prism.  In  principle  a  double  convex  lens 
with  which  images  are  produced  is  really 
two  triangular  prisms  placed  base  to  base. 

There  are  two  kinds  of  images  which 
lenses  produce— real  and  virtual.  A  stere- 
opticon  picture  is  an  illustration  of  a  real 
image,  for  it  may  be  focust  upon  a  screen 
and  is  produced  by  the  actual  meeting  of 
the  refracted  rays  of  light  at  the  place 
where  the  image  appears  tQ  be.  A  virtual 
image  is  not  formed  by  the  actual  focus- 
ing of  light  rays,  but  by  diverging  rays 
which  would  meet  only  if  produced  in  the 
opposite  direction.  A  virtual  image  can- 
not be  caught  on  a  screen  and  is  upright, 
whereas  a  real  image  is  always  inverted 
in  respect  to  the  object.  An  ordinary  plane 
mirror  gives  an  example  of  a  virtual  image. 
Both  types  of  images  are  illustrated  in 
telescopes. 

Lenses  are  of  two  main  types,  converg- 
ing and  diverging.  The  convex  lens  is  of 
the  former  class  and  the  concave  of  the 
latter.  As  shown  in  the  diagram,  Fig.  2, 
of  Galileo's  telescope  the  object  glass  con- 
verges the  rays  of  light  from  the  object 
AB,  tending  to  form  a  real,  inverted  image 
at  ab.  But  before  the  rays  reach  this 
point  they  are  diverged  by  the  concave  eye- 
piece, thus  preventing  the  rays  ever  from 
actually  meeting.  In  looking  thru  the  eye- 
piece, however,  they  do  seem  to  meet  at 
A'B',  and  therefore  produce  a  virtual  mag- 
nified image  in  that  position.  The  object 
glass  always  produces  a  REAL  image  and 
the  eyeglass  a  VIRTUAL  image. 

Very  early  in  the  making  of  refracting 
telescopes  a  serious  difficulty  presented  it- 
self. White  light,  which  is  ordinary  sun- 
light, is  composed  of  all  the  colors  of  the 
rainbow  and  Sir  Isaac  Newton  discovered 
that  prisms  and  lenses  bend  rays  of  dif- 
ferent colors  unequally.  The  violet  rays 
are  refracted  most  and  the  red  least. 
Therefore,  when  light  is  reflected  into  a 
telescope  it  is  dispersed  by  the  object  glass 
into  its  component  colors  and  the  violet 
rays  are  brought  to  focus  sooner  than  the 
red.  As  a  result  the  whole  image  is  sur- 
rounded by  a  troublesome  color  fringe.  To 
overcome  this  difficulty  lenses  were  ground 
almost  flat  and  of  very  great  focal  length, 
but  an  even  more  serious  obstacle  imme- 
diately appeared.  Such  flat  lenses  necessi- 
tated very  long  and  unwieldy  telescopes, 
awkward  to  manipulate  and  requiring  a 
prodigious  amount  of  time  and  patience 
in  their  use.  There  were  instances  of  tele- 
scopes over  two  hundred  feet  in  length 
and  with  no  tube  connecting  object  glass 
and  eyepiece. 

The  first  achromatic  lenses,  which  over- 
came this  difficulty,  were  made  by  two 
English  opticians,  Chester  More  Hall  and 
John  Dolland  about  the  middle  of  the 
eighteenth  century.  They  accomplisht  this 
by  making  an  object  glass  of  two  lenses 
instead  of  one.  They  cemented  a  double 
convex  lens  of  crown  glass  to  a  plano- 
concave lens  of  flint  glass.  The  flint  glass 
being  more  dense  has  greater  refractive 


power  than  the 
crown  glass. 
Therefore  the  con- 
cave flint  glass  di- 
verges the  rays  of 
light  just  enough 
to  neutralize  the 
color  effect  of  the 
converging  crown 
glass,  and  yet  not 
enough  to  prevent 
the  formation  of 
an  image.  With 
this  most  import- 
ant discovery 
progress  in  the 
construction  of  re- 
fracting telescopes 
became  rapid  and 
certain. 

In  the  accompanying  figure  No.  3  is 
shown  the  lens  system  of  an  astronomical 
telescope.  The  object  glass  gathers  light 
from  some  distant  object  and  bring  it  to 
focus  within  the  focal  length  of  the  eye- 
piece, producing  there  a  real  inverted 
image.  The  light,  however,  does  not  stop 
there,  but  passes  on  thru  the  eyepiece, 
which  diverges  the  rays  and  therefore  pro- 
duces a  virtual  image,  seen  only  by  looking 
into  the  eyeglass.  An  astronomical  tele- 
scope will  magnify  only  in  the  case  of 
heavenly  bodies  within  our  own  solar  sys- 
tem, such  as,  the  Moon,  the  planets  and 
their  satellites,  the  asteroids  and  comets. 
Even  the  nearest  star  is  so  distant  that  our 
largest  telescopes  are  utterly  powerless  to 


Fig.  3. 


Here  We  See  the  System  of  Lenses 
Telescope. 


Fig.  1.    Illustrating  Refraction  of  Light  Thru 
a  Glass  Prism. 

magnify  it  in  the  slightest.  What  a  big 
telescope  does  is  to  gather  more  light  and 
produce  a  very  bright  image.  It  also  makes 
visible  many  millions  of  stars  that  would 
otherwise  be  unseen  and  by  celestial  photo- 
graphy discovers  millions  more.  The  big 
40-inch  lens  of  the  Yerkes  telescope  gath- 
ers 40,000  times  as  much  light  as  is  possible 
with  the  unaided  eye. 

An  astronomical  telescope  gives  an  in- 
verted  image,  which  of  course  is  unobjec- 
tionable in  viewing  heavenly  bodies.  The 
terrestrial  telescope,  however,  contains  a 
third  system  of  lenses  for  reinverting  the 
image  so  it  will  appear  upright.  This  sys- 
tem in  an  astronomical  telescope  would 
cause  needless  loss 
of  light. 

TWO    GREAT  RE- 
FRACTING TELE- 
SCOPES. 

Among  the  world's 
great  refractors 
there  are  two  of 
such  surpassing  size 
and  power  that  they 
deserve  especial 
mention.  I  refer  to 
the  36-inch  glass  at 
the  Lick  Observa- 
tory, Mount  Hamil- 
ton, California,  and 
the  giant  40-inch 
lens  at  the  Yerkes 
Observatory,  Wil- 
liams Bay,  Wiscon- 
sin. 

The  sight  of  the 


Used  In  an  Astronomical 


Fig.  2.     System  of  Lenses  Used  in  Galileo's  Telescope. 

Lick  Observatory  on  a  plateau  at  the  sum- 
mit of  Mount  Hamilton  is  26  miles  from 
San  Jose,  and  is  reached  by  a  road  from 
the  foot  of  the  mountain  to  the  summit, 
costing  $78,000.  The  donor  of  this  in- 
strument, Mr.  James  Lick,  in  1874,  gave 
$700,000  for  the  undertaking.  He  hoped 
that  not  more  than  $400,000  would  be 
needed  for  the  telescope,  housing  and  build- 
ings, thus  leaving  a  fund  of  $300,000  for 
maintenance.  The  cost  of  construction, 
however,  was  $600,000.  Tedious  delays  fol- 
lowed the  announcement  of  the  gift  and 
actual  work  did  not  begin  until  1880.  The 
observatory  was  completed  in  1887  and  for- 
mally turned  over  to  the  University  of 
California  in  1888. 

Feil  and  Company  of  Paris  cast  the  glass 
from  which  the  lenses  were  ground  in  1882. 
But  the  crown  glass  was  cracked  in  pack- 
ing and  two  years  more  were  spent  in  re- 
casting the  block.  It  was  shipt  to  America 
in  1885. 

Alvan  Clark  and  Sons  of  Cambridge- 
port,  Mass.,  the  most  famous  lens  grinders 
of  all  time,  were  engaged  to  do  the  very 
exacting  work  of  shaping  and  figuring  the 
glass.  It  was  stipulated  that  this  objective 
should  exceed  in  size  any  other  previously 
made.  The  largest  glass  at  that  time  w;.s 
the  30-inch  lens  in  the  Imperial  Obsen . 
tory  at  Pulkowa,  Russia.  The  Clark  s 
finally  agreed  to  undertake  the  grinding  of 
a  36-inch  glass,  but  could  not  be  induced 
to  go  beyond  that  limit.  The  consideration 
for  the  work  was  $50,000  and  they  spent  a 
year  in  doing  it.  In  the  meantime  the 
Warner  and  Swasey  Company  oJ  Cleveland 
were  constructing  the  dome  and  mounting. 
The  telescope  and  its  accessories  cost 
$200,000. 

The  telescope  is  60  feet  long  and  the  tube 
alone  weighs  4  tons.  It  rests  upon  an  iron 
pier  37  feet  high,  the  base  of  which  con- 
tains the  sepulcher  of  the  benefactor  who 
made  possible  this  splendid  work  of 
science.  So  perfect  is  the  adjustment  of 
the  mechanism  that  it  may  be  manipulated 
as  easily  as  an  opera  glass.  The  abserva- 
torv  dome  comprises  89  tons  of  movable 
structure  and  is  87  feet  in  diameter.  The 
sight  contains  2,581  acres  and  the  broad 
plateau  comprising  it  is  reached  by  a  series 
of  stairs  from  the  flat  below.  From  this 
high  elevation  unrivaled  views  of  mountain, 
plain  and  sea  greet  the  eye  and  the  clear 
air  of  this  region  is  unexcelled  for  tele- 
scopic "seeing." 

The  observatory  is  fully  equipt  with 
spectrographs  and  photographic  attach- 
ments for  the  big  telescope,  besides  all 
other  necessary  accessories.  One  of  the 
•notable  discoveries  made  at  Mount  Ham- 
ilton was  that  of  the  minor  planet,  Eros, 
in  1898. 

The  Yerkes  Observatory,  which  contains 
the  world's  largest  refracting  telescope,  is 
located  on  a  tract  of  53  acres  at  the  sum- 
mit of  a  succession  of  hills  on  the  shore 
of  Lake  Geneva  in  southern  Wisconsin,  75 
miles  from  Chicago.  The  center  of  mo- 
tion of  the  telescope  is  240  feet  above  the 
surface  of  the  lake  and  1.800  feet  distant 
from  the  shore.  The  observatory  is  far 
(Continued  on  t)(l0c  1207) 
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•>y  JOSEPH  Ho  MIRAU^ 

THE  "TALKING  SKULL" 


ON  one  of  these  fine  mornings  when 
the  snow  and  slush  prevents  traffic 
in  the  city  streets,  an  ideal  way  for 
killing  time  (which  I  never  have) 
occurred  to  me,  namely,  to  see 
about  another — er — bit  of  news  from  Pro- 
fessor Hargrave.     Scurrying  to  his  room 


well  forward  and  the  back  of  the  head  in 
the  region  of  the  great  foramen  on  a  sort 
of  a  block.  You  could  look  all  around  it. 
After  this  cursory  examination,  I  turned 
to  the  professor  and  said,  "It  looks  mighty 
fine  but  kind  of  scarecrow  like.  What  does 
it   do?"     "N-O-T-H-I-N-G."     This   in  a 


ment  and  then  exclaimed,  "What  was 
that?"  Again  the  sound  and  a  pleased 
twinkle  in  the  eyes  of  the  professor.  Ah! 
Now  I  knew  what  it  was!  Tip-toeing  up 
to  the  skull,  I  lifted  it  easily  in  order  to 
disconnect  the  wires  which  I  thought  were 
leading  to  it.    To  my  amazement,  it  emitted 


What  the 


-7  Exclamations  of  This  Nature  and  Then  Some,  Emanate  from  "Friend  Hubby"  When  Wifey  Tries  the  "Talking 
Skull"  Trick  On  Him.    This  Is  One  of  the  Finest  Tricks  (Undetectable)  for  Parlor  Magic. 


loud   weird   voice   which    I   knew   never  a  fearful 

came  from  the  professor.    The  voice  was  within  the 

in  that  very  room — in  front  of  me — on  the  should  say 

sides — all  around  me !     I  trembled  a  mo-  room  and 


MICROPHONE  TELEPHONE 

^INDUCTION  COl  L 


*T-| 


AUDION 


6ATTERY 


IN  SKULL 


=ar-  B  BATTERY 
E-^OO  VOLT 


in  a  New  York  hotel,  where  he  lives  dur- 
ing the  winter  season,  as  the  railroad  traffic 
was  abominable,  I  found  him  busy  over  the 
remains  of  some  departed  friend. 

There  on  the  table  with  tools 
lying  all  around  it,  rested  a 
"skull" — of  what  he  claimed  to 
be  that  of  his  Mother-in-law 
(sob  stuff).  After  the  casual 
greeting,  he  begged  me  to  be 
seated  while  he  proceeded  to  dis- 
member the  cranial  vault  and 
then  tinkered  around  it  some 
more.  All  the  while  not  saying 
a  word.  Finally,  he  exclaimed, 
"There  'now,  I've  got  it,"  and 
then  looking  toward  me,  he  re- 
marked— "I  didn't  expect  you 
this  early,  but  I  finally  got  it  all 
set  up  for  you.  How  do  you 
like  it?"  I  must  say  that  the 
skull  seemed  very  impressive. 
There  it  stood  with  its  teeth 
grinning  at  me  and  the  most 
villainous  look  upon  its  face.  It 
was  reposing  quietly  on  a  glass 
shelf,  suspended  about  six  inches 
above  a  polished  table  by  means  a  Detectaphone  Tells  the  Operator  What  Is  Going  on  in  the  Room, 
of  four  wires  coming  down  from  The  Operator  Then  Transmits  His  Answer  Which  Is  Amplified  In  the 
a  bracket-like  arrangement.  Audion  Cabinet.    By  Induction  the  Loud  Talker  in  the  Skull  Answers. 

The  point  of  its  chin  resting  No  Connections  Lead  to  the  Skull. 


jmsimm — J  audio 


LOUD  TALKER 


\smmm 


FREQUENCY 
TRANSFORMER 


K  CO 


TABLE 
IL 


howl  which  came  from  right 
inside.  Did  I  drop  it?  Well  I 
so.  To  go  into  a  dimly  lighted 
see  a  skull  and  in  lifting  it  up 
hear  it  talk  is  enough  to  make 
anybody  depart,  rather  in  peace 
than  in  pieces. 

In  my  haste  to  get  away,  I  was 
caught  by  the  professor,  just  as 
I  stumbled  over  a  little  foot- 
stool. Turning  me  around  quick- 
ly, he  stated,  "That  is  my  new 
trick  and  it's  extremely  simple, 
too.  You  see,  you  can  use  this 
in  conjunction  with  any  card 
trick,  clairvoyant  act,  or  in  fact 
any  fortune  telling  or  other 
scheme." 

"The  skull  has  absolutely  no 
electrical  connections  to  it  of  any 
sort,"  he  continued  as  he  lifted 
it  from  the  table,  passing  his 
hands  all  around  it,  back  and  in 
front,  and  allowing  me  to  ex- 
amine it.  Then  continuing,  he 
stated — "Still,  when  I  talk  to  it, 
it  will  answer  back,"  and  ad- 
dressing the  skull,  said,  "How 
do  you  do,  Mother-in-law?" 
"How  do  I  do  what?"  came  back 
(Continued  on  page  1198) 
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PRIZE  WINNER 
$20.00. 

In  explanation  oi 
the  phenomenon  as- 
sociated with  the 
"  Rabbit  Film "  on 
page  798  of  the  Elko 
trical  Experimen- 
ter, I  submit  the  fol- 
lowing: 

The  moving  picture 
machine  that  exposed 
this  film  took  the  pic- 
tures at  the  rate  of 
about  sixteen  per 
second.  The  time  of 
exposure,  i.  e.,  the 
time  the  shutter  was 
open,  was  a  small 
fraction  of  a  second, 
probably  1/100  of  a 
second  or  less.  The 
corona  occurs  only 
when  the  A.C.  supply 
wave  nears  its  maxi- 
mum value,  for  then 
the  spark  gap  breaks 
down  and  the  con- 
denser charge  is  re- 
leased thru  the  Tesla 
coil.  This  discharge 
sets  up  the  oscillat- 
ing current  of  high 
frequency  and  high 
potential  producing  the  corona  effect.  "1  he 
camera  exposed  but  a  small  part  of  about 
every  fourth  cycle.  Some  of  the  pictures, 
therefore,  were  taken  while  the  A.C.  wave 
was  passing  thru  its  zero  value — hence 
negative  was  blank.  Others  were  taken 
when  the  wave  was  nearing  its  maximum 
value  and  therefore  some  of  the  pictures 
showed  streamers.  The  one  with  the  rab- 
bit shown  plainly  was  taken  at  exactly  the 
right  time,  i.  e.,  while  the  wave  was  pass- 
ing thru  its  maximum  value  and  when  the 
oscillating  current  and  consequent  corona 
were  at  their  best. 

This  phenomenon  is  illustrated  graphi- 
cally in  Figs.  A  and  B.  Fig.  A  shows  the 
A.C.  wave,  also  the  time  during  which  the 
camera  shutter  was  open.  The  third  ex- 
posure is  at  the  right  time  to  give  a  good 
picture  on  the  negative,  like  for  example 
the  sixth  picture  of  the  film  under  discus- 
sion. The  second  and  first  exposures,  how- 
ever, were  not  at  the  right  time  and  there- 
fore only  the  streamers  would  show. 

Fig.  B  gives  an  exaggerated  illustration 
of  the  length  of  time  occupied  by  the  high 
frequency  oscillating  current  in  compari- 
son with  one  alternation  of  the  A.C.  supply. 

Ralph  H.  Leffler. 

105  Wurst  Ct., 
Elyria,  Ohio. 


Time  from  one  exposure  tonext_ 
is  approximately  ^  second 


Cor*  spaces  indicate  time 
during  which  shutter  is 
closed  ond  film  i  s  moving 
tor  next  exposure 


Time  of  one  wave  train  is  soopoo  second  f/mes 
the  number  of  osct/foffons  per  from 


Diagram  to  Accompany  Mr.  Leffler's  Prize  Winning  Solution. 


FIRST   HONORABLE  MENTION. 

The  frequency  of  200,000  used  in  electri- 
fying the  rabbit  means  that  the  alternating 
current  used  alternated  400,000  times  per 
second.  To  the  eye  such  an  electrical  dis- 
charge appears  as  a  continuous  and  even 
light,  but  it  is  well  known  that  the  light 
is  not  continuous  but  fluctuates  from  light 
to  darkness  400,000  each  second. 

The  moving  picture  camera  that  photo- 
graphed the  experiment  took  approxi- 
mately sixteen  separate  pictures  per  second, 
each  one  of  these  pictures  having  an  ex- 
posure of  perhaps  1/200  of  a  second. 

The  reason  that  each  picture  in  the  film 
doesn't  give  full  details  of  the  rabbit  is 
because  the  various  exposures  of  the  film 
didn't  come  at  the  same  time  that  the  light 
from  the  rabbit  was  at  its  height  or  peak 
of  intensity — that  is,  several  of  the  pictures 
were  exposed  between  alternations  of  the 


IRalbJbit 

In  our  December  issue  we  offered  a  prize  for 
the  best  solution  of  a  section  of  a  film  which 
we  made  of  a  rabbit. 

We  said  in  the  December  issue: 

"Turn  to  page  633  of  our  November  issue. 
We  told  you  last  month  how  we  electrified  a 
rabbit  with  500,000  volts,  and  how  he  never 
batted  an  eyelash.  Well,  sir,  the  Gaumont  Film 
people  who  got  wind  that  we  were  pulling  off  a 
stunt  were  duly  on  hand  with  their  trusted  film 
cameras,  and  while  we  made  the  experiment  the 
operator  cranked  away  merrily.  Of  course,  we 
wanted  to  see  what  the  film  looked  like  and  we 
had  our  wish.  The  very  mysterious  sample 
slightly  enlarged  from  the  original  is  printed 
alongside  here.  At  first  we  were  somewhat  puz- 
zled and  could  not  quite  make  it  out  how  the 
long  streamers  after  the  third  picture  died  away 
into  a  mere  brush  and  in  the  fourth  picture  had 
almost  entirely  vanished  only  to  bloom  forth  in 
a  wonderful  corona  effect,  showing  the  rabbit 
very  plainly  in  the  sixth  picture.  In  the  seventh 
and  eight,  however,  nothing  can  be  seen.  Now 
what  do  you  think  happened? 

Five  hundred  thousand  volts  at  20  kilowatts 
with  a  frequency  of  200,000  was  used  in  the  film 
printed  here,  which  is  absolutely  authentic.  WE 
WILL  PAY  $20.00  FOR  THE  BEST  ANSWER 
EXPLAINING  THIS  PHENOMENON.  Anyone 
familiar  with  alternating  current  should  have 
little  trouble  in  solving  the  problem.  The  con- 
test is  open  to  all  and  will  close  promptly  on 
February  1,  1920.  Not  more  than  300  words 
should  be  used.  Answers  will  be  publisht  in  our 
March  issue.  Address  all  replies  to  Rabbit 
Editor,  care  of  this  publication." 


current  producing  tin- 
light. 

In  the  first  five  pic- 
tures the  opening  of 
the  camera  shutter 
happened  either  at  the 
beginning  or  end  of 
an  alternation,  thus 
causing  an  incomplete 
picture  to  be  record- 
ed. In  the  fifth  pic- 
ture the  exposure 
came  at  the  time 
when  the  alternation 
was  at  its  peak  of 
luminosity,  thereby 
producing  a  detailed 
photograph. 

If  the  camera  ex- 
posures could  be 
timed  to  coincide 
with  the  alternation 
peaks,  the  film  would 
show  a  series  of  com- 
plete photographic 
impressions — that  is, 
if  the  camera  could 
open  its  shutter  400,- 
000  times  per  second 
and  each  opening 
took  place  at  the 
exact  instant  that 
each  one  of  the  400,- 
000  alternations  was 
at  its  peak,  each  picture  would  then  be 
fully  exposed  and  complete ;  or  a  camera 
shutter  having  1/200  of  a  second  exposure 
would  have  to  be  timed  so  that  each  expo- 
sure would  catch  each  100th  alternation  at 
its  peak  in  order  to  have  a  complete  picture 
upon  each  frame  of  the  film. 

Walter  Charles  Michel. 
1023  Summit  Ave., 

Jersey  City,  N.  J. 


Plane  of  oscillating  current 


Enlarged  new  of  one 
alternation 


In  answer  to  this  contest  we  received  no  less 
than  1,675  letters,  all  of  which  tried  to  explain 
the  interesting  phenomenon  which  took  place. 
Only  very  few,  however,  came  up  to  our  expec- 
tation, most  of  the  contestants  having  an  entire- 
ly erroneous  interpretation  of  what  took  place. 

There  really  was  nothing  mysterious  about  the 
film.  It  simply  resolved  itself  to  a  thoro  knowl- 
edge of  alternating  currents  at  high  frequency 
as  well  as  an  intimate  knowledge  of  the  work- 
ings of  a  moving  picture  machine  which  operates 
at  sixteen  pictures  per  second. 

In  awarding  the  first  prize  to  Mr.  Leffler,  we 
were  led  to  this  consideration  due  to  the  fact 
that  the  article  was  very  clear  and  to  the  point 
as  well  as  because  he  illustrated  his  letter  with 
the  best  a,  -wing  that  was  sent  in.  The  letters 
from  the  contestants  follow. 


SECOND  HONORABLE  MENTION. 

The  strange  phenomenon  which  you  re- 
corded in  your  "Rabbit  Film"  was  due  to 
non-synchronism  between  the  camera  shut- 
ter and  the  alternations  of  the  current.  If 
the  shutter  had  operated  at  a  speed  bear- 
ing a  simple  definite  ratio  to  the  frequency, 
the  film  would  have  been  exposed  at  the 
instant  of  maximum  discharge.  The  shut- 
ter speed  was  evidently  not  an  exact  mul- 
tiple of  the  frequency,  hence  the  progres- 
sion from  a  minimum  to  a  maximum  in 
vividness  and  vice  versa.  A  similar  phe- 
nomenon would  be  observed  in  winking 
the  eye  out  of  synchronism  with  a  spot  on 
a  rotating  object.  The  object  would  ap- 
pear to  advance  or  retard  in  its  rotation 
as  the  rate  of  winking  changed.  If  an 
alternating  current  illuminates  a  fan  and 
the  speed  of  rotation  of  the  fan  is  ac- 
celerated or  retarded,  the  fan  will  at  one 
speed  appear  to  travel  backward,  at  an- 
other to  stand  still  and  at  still  a  third  to 
accelerate.  This  is  due  to  the  fluctuations 
of  the  intensity  of  light  due  to  the  alter- 
nating current.  The  maximum  intensity  is 
reflected  by  the  fan  blades  at  varying  posi- 
tions in  advance  or  behind  the  former 
position  depending  on  the  ratio  between 
the  speed  of  the  fan  and  the  alternations. 
Conceivably  if  the  shutter  in  the  case  of 
the  movie  had  operated  at  a  certain  speed 
maximum  and  minimum  intensity  of  dis- 
charge would  have  resulted. 

A  similar  picture  with  the  slow  movie 
would  no  doubt  reveal  the  phenomenon  still 
more  vividly. 

Arthur  J.  Macer. 

3722  M  St., 

Westfield,  New  York. 


(Further  letters  will  be  publisht  in  the 
April  issue. ) 
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A   Baffling  Color  Change  Trick. 

scribed  in  the  Test. 


Fully  De- 


Performing    the    "Smoke    Ring"    Trick.  A 
Most  Interesting  Stunt. 


Siphoning  Carbon   Dioxid  Gas.     The  Candle 
Test  Proves  the  Experiment. 


No.  2. — Chemical  Stagecraft 

THE  Amateur  Chemist,  working  in 
his  home  laboratory,  probably  de- 
rives more  pleasure  from  entertain- 
ing his  friends  with  experiments  in 
"chemical  magic"  than  he  does  from 
any  other  part  of  his  laboratory  work. 
Such  demonstrations,  too,  are  so  easy  to 
perform  and  so  mystifying  to  the  uniniti- 
ated that  chemical  stagecraft  affords  a 
never  failing  source  of  amusement,  both 
for  the  demonstrator  and  his  audience. 

In  this  paper  and  perhaps  in  a  succeed- 
ing one  a  number  of  very  striking  experi- 
ments of  this  nature  will  be  described. 

THE  MAGIC  WAND. 

A  color  change  requiring  a  considerable 
time  to  make  its  appearance  and  which  may 
be  so  timed  as  to  take  place  at  the  exact 
passage  of  the  demonstrator's  wand  over 


SOCC  Of  IODIC 

acid  with  starch, 
paste 


50  cc  of  sulphur  , 
d'evde  sofuhon  S. 


Fig. 


1.  Apparatus    for    the    "Magic  Wand" 
Trick. 


Fig.   2.  Apparatus   Used   in    "Baffling  Color 
Change"  Experiment. 


the  magic  mixture  never  fails  to  make  a 
most  profound  impression. 

Two  solutions  are  required.  One  is  made 
by  dissolving  10  grams  of  iodic  acid  in  a 
liter  of  water,  which  may  be  preserved  in 
a  glass-stoppered  bottle  for  a  series  of 
demonstrations.  To  make  the  other  solu- 
tion, saturate  50  cubic  centimeters  of  water 
with  sulfur  dioxid  by  bubbling  the  gas  thru 
it  for  a  few  minutes.  The  best  way  to 
generate  the  sulfur  dioxid  is  by  allowing 
concentrated  hydrochloric  acid  from  a 
dropping  funnel  to  fall  onto  sodium  sulfite 
in  a  hydrogen  generator.  Of  this  saturated 
solution  of  sulfur  dioxid,  25  cubic  centi- 
meters are  diluted  to  a  liter  and  preserved 
in  a  stoppered  bottle. 

In  each  of  two  beakers  place  250  cubic 
centimeters  of  water.  To  one  add  50  cc. 
of  the  iodic  acid  solution  and  to  the  other 
50  cc.  of  the  solution  of  sulfur  dioxid. 
Now  make  a  thin  starch  paste  by  boiling 
as  much  starch  as  can  be  placed  on  the 
point  of  a  small  knife  blade  in  25  cc  of 
water.  Add  a  few  drops  of  the  starch  paste 
to  the  solution  of  iodic  acid.  Stir  the  con- 
tents of  each  beaker  thoroly  and  rapidly 
pour  the  two  together  into  a  large  cylinder 
or  beaker  capable  of  holding  700  cc  With 
a  clean  glass  rod  stir  well  to  insure  thoro 
mixing  of  the  liquids. 

Nothing  appears  to  happen  for  about  a 
half  minute  and  then  instantly  the  con- 
tents of  the  whole  cylinder  will  turn  a  deep 
blue.  By  trying  the  experiment  in  advance 
the  exact  time  interval,  almost  to  a  second, 
may  be  determined,  and  when  the  psycho- 
logical moment  arrives,  the  demonstrator 
may  wave  his  wand  and  behold  the  con- 
tents of  the  cylinder  become  subject  to  the 
magic  spell  and  the  color  change  occurs. 
See  Figs.  1  and  1-A. 

What  happens  is  this:  The  sulfurous 
acid  reduces  the  iodic  acid,  liberating  free 
iodine  which  reacts  with  the  starch  to  give 
a  blue  color. 

A  BAFFLING  COLOR  CHANGE. 

A  decolorization  experiment  which  ap- 
pears to  be  magic  pure  and  simple  is  ac- 
complisht  by  pouring  a  wine-colored  solu- 
tion of  potassium  permanganate  from  one 
cylinder  into  another  containing  sulfur 
dioxid  gas. 

Place  two  or  three  small  crystals  of 
potassium  permanganate  in  the  bottom  of 
a  500  cc  cylinder  and  fill  with  water.  Stir 


thoroly  and  a  beautiful  wine-colored  solu- 
tion will  result.  Now  generate  sulfur 
dioxid  as  in  the  previous  experiment,  and 
fill  another  cylinder  of  equal  size  with  the 
gas  by  downward  displacement,  i.  e.,  place 
the  delivery  tube  downward  into  the  cylin- 
der. Cover  this  cylinder  with  a  glass  plate. 
See  Fig.  2. 

Make  these  preparations  in  advance  of 
assembling  your  audience.  Show  them  that 
the  cylinder  of  sulfur  dioxid  is  "empty," 
perfectly  dry — contains  nothing  at  all.  Then 
pour  the  cylinder  of  potassium  perman- 
ganate solution  which  you  may  call  "wine" 
into  the  empty  cylinder,  and  as  you  do  so 
it  instantly  changes  to  "water."  The  chem- 
ical action  taking  place  consists  in  the  re- 
duction of  the  potassium  permanganate  into 
a  colorless  compound  by  the  sulfur  dioxid. 

A  still  further  change  can  be  effected 
by  adding  to  the  decolorized  solution  a  little 
of  a  solution  of  farium  chlorid  and  stirr- 
ing. A  white  precipitate  of  barium  sulfate 
forms  and  the  solution  seems  to  be  changed 
to  "milk." 


KCfOs 
MnOz 


Fig.  3.  Set- Up  of  Apparatus  for  Explosive 
Combustion  of  Powdered  Iron  or  Zinc. 
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SPONTANEOUS  COMBUSTION. 


Make  a  solution  of  yellow  phosphorus 
in  carbon  disulfid  by  dissolving  a  piece 
the  size  of  a  pea  in  10  c.c.  of  the  liquid. 


Fig.  4.  Burning   Phosphorus    Under  Water. 
An  Interesting  Experiment. 


{Do  not  handle  phosphorus  with  the  fingers. 
Use  pincers.) 

P©ur  a  little  of  this  solution  onto  a  filter 
paper  or  piece  of  a  blotter.  Then  wave 
the  paper  back  and  forth  thru  the  air  for 
a  few  moments  when  it  will  burst  into 
flame  and  burn  to  a  crisp. 

As  the  carbon  disulfid  evaporates,  phos- 
phorus is  left  in  finely  divided  state  over 
the  surface  of  the  paper  and  its  rapid  oxida- 
tion quickly  brings  it  to  the  kindling  point. 

LIGHTING  AN  ALCOHOL  LAMP  WITH  A 
GLASS  ROD. 

In  the  bottom  of  a  small  beaker  place 
1  gram  of  powdered  potassium  perman- 
ganate and  moisten  with  a  few  drops  of 
water.  Add  2  c.c.  of  concentrated  sul- 
furic acid.  A  vigorous  action  immediately 
takes  place  and  a  glass  rod  dipt  in  the  mix- 
ture and  touched  to  the  wick  of  an  alcohol 
lamp  will  at  once  ignite  it. 

The  potassium  permanganate  and  sul- 
furic acid  generate  ozone,  a  concentrated 
form  of  oxygen,  and  this  will  oxidize  the 
alcohol,  bringing  it  to  its  kindling  tempera- 
ture. 

EXPLOSIVE    COMBUSTION    OF  POWDERED 
IRON  OR  ZINC  DUST  IN  OXYGEN. 

In  the  bottom  of  a  cylinder  or  bottle 
about  6  inches  high  and  1J4  inches  in 
diameter  place  a  *4-inch  layer  of  very  fine 
iron  filings  or  zinc  dust.    See  Fig.  3. 

Set  up  an  oxygen  generator  in  the  usual 
way — ring  stand,  Bunsen  burner,  test  tube, 
one-holed  stopper,  delivery  tube,  mixture 
of  potassium  chlorate  and  manganese  di- 
oxid. By  means  of  rubber  tubing  connect 
the  generator  with  a  bent  glass  tube  reach- 
ing to  the  bottom  of  the  cylinder  contain- 
ing the  metal  filings.  Upon  directing  a 
rapid  stream  of  oxygen  into  the  bottom 
of  the  cylinder  the  dust  will  mingle  with 
the_  gas  and  be  blown  upward  into  the 
cylinder. 

Remove  the  delivery  tube  and  apply  a 
match  to  the  mouth  of  the  cylinder,  when 


Fig.    5.  An    Unusual    Experiment — Floating 
Soap  Bubbles  on  Carbon  Dioxid. 


an  exceedingly  brilliant  combustion  will 
occur,  making  necessary  the  use  of  colored 
glasses.  The  effect  is  much  heightened  by 
performing  in  a  darkened  room. 

The  oxygen  may  be  generated  more 
easily  by  the  reaction  of  sodium  peroxid 
and  water.  The  apparatus  for  doing  so 
is  identical  with  that  for  preparing  sulfur 
dioxid.  Place  sodium  peroxid  in  the  gen- 
erator and  water  in  the  dropping  funnel. 
See  Fig.  3. 

COMBUSTION  OF  STEEL  WOOL. 

Fill  a  bottle  with  oxygen  by  collection 
over  water.  Remove  the  bottle  and  cover 
with  a  glass  plate.  To  the  end  of  a  stout 
iron  wire  fasten  a  tuft  of  fine  steel  wool 
such  as  is  used  for  polishing  hard  wood. 
Now  heat  the  steel  wool  in  a  Bunsen  flame 
until  combustion  begins  and  then  thrust  it 
into  the  bottle  of  oxygen.  A  very  bril- 
liant combustion  and  a  beautiful  shower 
of  sparks  will  result.  A  darkened  room 
adds  to  the  effect. 

BURNING     PHOSPHORUS     UNDER  WATER. 

Melt  two  or  three  pieces  of  phosphorus 
each  about  the  size  of  a  pea  under  water 
in  a  large  test  tube  by  gently  heating  the 
tube.  Half  immerse  the  test  tube  in  a 
beaker  of  water  as  shown  in  the  diagram, 
Fig.  4.  The  water  in  the  beaker  should 
be   at  80  degrees   Centigrade.     Insert  a 


Fig.  9.  The  "Smoke  Ring"  Trick.   The  Rings 
Form  in  the  Top  Bottle. 


piece  of  clay  pipe-stem  in  the  test  tube  and 
conduct  thru  it  a  gentle  stream  of  oxygen. 
As  the  oxygen  comes  in  contact  with  the 
melted  phosphorus,  the  phosphorus  burns 
brilliantly,  affording  a  very  striking  demon- 
stration of  fire  under  water.  A  clay  pipe- 
stem  must  be  used  because  a  glass  tube 
would  break. 

FLOATING  SOAP  BUBBLES. 
Half  fill  a  large  tall  jar  or  bottle  with 
carbon  dioxid  gas.  To  generate  the  car- 
bon dioxid  use  marble  chips  and  dilute 
hydrochloric  acid  in  a  hydrogen  generator, 
collecting  the  gas  by  downward  displace- 
ment. (  See  Fig.  5. )  Determine  when  the 
jar  is  half  full  by  lowering  into  it  a  lighted 
candle  attached  to  a  wire.  When  the  candle 
reaches  the  level  of  the  gas  it  will  be  ex- 
tinguished. 


Fig.  6.  Siphoning  Carbon   Dioxid  From  the 
Top  Bottle  to  the  Lower  One.    The  Lighted 
Candle    Test    Proves    the    Success    of  the 
Transfer. 


With  a  good  soap  solution  and  a  clay 
pipe  or  thistle  tube  blow  a  bubble,  and 
detaching  it  allow  the  bubble  to  fall  into 
the  jar.  It  will  settle  to  the  level  of  the 
carbon  dioxid  and  there  the  bubble  will 
rloat  until  it  bursts. 

SIPHONING  CARBON  DIOXID. 

Fill  a  bottle  holding  about  two  liter? 
(.nearly  two  quarts)  with  carbon  dioxid. 
generating  the  gas  as  in  the  previous  ex- 
periment. Test  the  gas  with  a  candle  to 
show  that  the  bottle  is  full.  Bend  a  glass 
tube  of  large  diameter  into  the  form  of 
a  siphon  and  insert  the  short  arm  into  the 
bottle  of  carbon  dioxid.  Move  the  bottle 
to  the  edge  of  the  table  and  on  a  box  be- 
neath the  long  arm  place  an  empty  bottle 
of  the  same  capacity  as  the  other.  Start 
the  siphon  in  the  usual  way  by  gentle  suc- 
tion with  the  mouth  and  quickly  raise  the 
lower  bottle  so  that  the  long  arm  of  the 
siphon  dips  into  it.  With  a  lighted  candle 
attached  to  a  wire,  test  the  gas  first  in 
one  bottle  and  then  in  the  other.  As  a 
result  it  will  be  shown  that  the  heavy  car- 
bon dioxid  is  flowing  from  the  upper  bot- 
tle into  the  lower  one.  The  candle  will 
burn  at  constantly  lower  levels  in  the  upper 
bottle  and  will  be  extinguished  at  succes- 
sively higher  levels  in  the  lower  one.  See 
Fig.  6. 

ROTATING  A  PAPER  WHEEL  WITH 
CARBON  DIOXID. 

Make  and  mount  a  paper  wheel  as  shown 
in  the  diagram.  Fig.  7.  Use  a  stout  cir- 
cular cardboard  and  paste  to  it  ten  or 
twelve  paper  cups.  Upon  pouring  carbon 
dioxid  from  a  beaker  into  these  cups  the 
wheel  will  rotate. 

Since  carbon  dioxid  is  colorless  and  odor- 
less, an  audience  with  no  knowledge  of  the 
properties  of  this  gas  will  be  completely 
mystified  by  all  these  demonstrations. 
(Continued  on  page  1199) 


Fig.  7.  Rotating  Paper  Wheel  With  Carbon 
Dioxid. 

Fig.  8,  at  Right — The  Bromide  Gun. 
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A  N  electromagnet  for 

/%  producing  rotary, 
wave  form  mag- 
netic  fi  e  1  d  s  by 
means  of  direct 
currents  of  any  voltage  or 
amperage  without  requiring 
consumption  of  driving 
power  nor  opening  and 
closing  contacts.  All  con- 
tacts are  permanent,  save 
two  simple  slip  rings,  and 
slip  rings  are  all  the  non- 
permanent  contacts  that  are 
necessary  in  any  form  or 
use  of  this  electromagnet, 
and  its  forms  and  uses  are 
many  and  varied.  One  ele- 
ment of  the  electromagnet 
rotates  and  this  necessitates 
the  slip  rings.  The  rota- 
tion of  this  element  causes 
an  alternate  succession  of 
differential  and  non-differ- 
ential dispositions  of  the 
two  main  elements  consti- 
tuting the  electromagnet. 
This  electromagnet  may  be 
called  a  "Homopolar"  one 
because  the  same  polarity 
travels  in  the  same  direc- 
tion over  a  180°  arc  of 
circle  so  long  as  the  cur- 
rent flow  in  the  electro- 
magnet is  not  reversed  or 
the  direction  of  motion  of 
one  of  the  elements  of  the 
electromagnet  is  not  reversed. 

By  means  of  this  electromagnet  it  is  pos- 
sible by  using  direct  currents,  to  produce 
rising  and  falling,  constant  value,  simple 
alternating  and  polyphase  alternating  mag- 
netic fields,  which  may  all  be  employed  as 
such  fields  usually  are. 

This  form  of  electromagnet  produces 
changes  of  magnetic  flux  in  a  direct  cur- 
rent circuit  without  the  use  of  any  kind 
of  troublesome  and  sparking  interrupter 
or  pole  changers  and  produces  true  wave 
form  magnetic  fields. 

Referring  to  Fig.  1,  A,  B,  C  and  D  rep- 
resent four  different  positions  obtained  by 
the  two  co-operating  elements  as  coils  of 
the  electromagnet  thru  one  revolution  of 
one  of  the  coils.  Noting  position  A  in  par- 
ticular, magnetic  poles  marked  N  (north) 
will  appear  in  each  coil  when  the  same  are 
fed  with  direct  current.  Both  coils  should 
produce  the  same  amount  of  magnetism. 
A  resultant  magnetic  flux  is  caused  there- 


"Commutatorless"  Alternating  and  Direct  Current  Machine 
Author,  Which  Marks  a  Distinct  Advance  in  the  Developm 
Magnetic  Machinery. — Fig.  4. 


by,  which  is  marked  N-S.  This  resultant 
rotates  in  the  same  direction  as  the  rotat- 
ing coil  and  its  polarity  remains  the  same 
over  the  same  space,  so  long  as  the  direc- 
tion of  current  flow  in  the  coils  is  not 
altered,  but  the  strength  of  the  flux  varies 
from  zero  to  a  maximum  and  back  to  zero 
again  in  one  rotation  of  the  coil.  At  A 
the  resultant  flux  is  rising  from  zero, 
reaches  a  maximum  at  B,  is  falling  again 
to  zero  at  C  and  at  D  reaches  zero  from 
where  it  again  begins  to  rise  from  zero. 
These  four  positions  are  one-quarter  revo- 
lution apart. 

Each  succeeding  revolution  of  the 
rotary  coil  causes  a  magnetic  flux  to  rise 
and  fall,  rotate  in  the  same  direction  over 
an  arc  of  180°  and  maintain  the  same 
polarity.  This  field  of  force  having  the 
same  polarity  rotating  always  in  the  same 
direction  over  the  same  space  may  be 
designated  rightly  a  "Homopolar  Rotat- 
ing Magnetic  Field." 


The  movable  coil  may, 
however,  in  special  cases 
merely  oscillate  over  an  arc 
of  180°  to  and  fro,  and  in 
this  case  the  same  polarity 
would  move  up  and  down 
over  the  same'.space  instead 
of  always*  up  or  always 
down,  hence  still  being 
within  homopolar  bounds. 
Both  coils  may  rotate  in 
other  special  cases,  one  in 
each  direction,  then  the  re- 
sultant rises  and  falls  as 
before,  but  does  not  rotate, 
I  but  the  polarity  remains  fixt 
mk  I      in  space  when  the  speed  of 

\  .      rotation    is    the    same  for 

h      both  coils.    The  polarity  in 
i      this  case  is  an  alternating 
one.     The    rotatable  coil 
W  _  may    revolve  continuously 

either  way.  One  coil  may 
rotate  internally  or  exter- 
nally of  the  other. 

Reversing  the  current  in 
the  stationary  coil  in  posi- 
tion A  for  instance  reverses 
the  polarity  of  the  re- 
sultant and  changes  its 
position  from  that  in  A  to 
that  in  C.  Reversing  the 
current  in  the  rotary  coil 
shifts  the  resultant  from 
position  shown  at  A  to  that 
shown  in  position  C,  but 
without  reversal  of  polar- 
ity ;  this  then  is  equivalent  to  a  half  revo- 
lution of  the  rotary  coil.  Reversing  the 
current  in  both  coils  simultaneously  merely 
reverses  the  polarity  of  the  resultant  with- 
out any  shifting  of  the  same. 

The  stationary  coil  requires  a  small  per 
cent  more  wire  to  produce  the  same  mag- 
netomotive force  as  the  rotary  coil  when 
the  two  coils  are  in  series. 

The  two  coils  must  be  paired  with  a 
similar  set  in  a  manner  to  be  explained 
presently  and  as  shown  by  Fig.  2,  so  that 
no  effort,  other  than  that  of  overcoming 
friction,  is  required  to  rotate  the  rotary 
coils. 

In  position  A,  the  poles  produced  by  the 
two  coils  being  at  right  angles  to  each  other 
tend  to  force  the  coils  apart  to  the  parallel 
position  shown  at  B.  In  position  C  there 
is  the  same  tendency  of  the  coils  to  set 
parallel.  In  position  A  this  force  would 
rotate  the  rotary  coil  clockwise  and  in 
position  C  counter-clockwise,  therefore  the 
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two  forces  would  neutralize  each  other.  In 
position  B,  the  coils  and  their  magnetic 
lines  of  force  being  in  open  coil  parallel- 
ism, no  tendency  to  motion  is  produced; 
and  in  position  D,  the  magnetic  fields  being 
in  closed  coil  parallelism  exactly  neutralize 
each  other,  so  again  no  tendency  to  move 
and  also  no  opposition  to  motion  in  this 
case.  Therefore,  when  the  cooperating  coils 
are  paired  as  in  Fig.  2,  no  effort,  save  to 
overcome  friction,  is  necessary  to  cause  the 
rotation  of  the  coils  and  the  powerful 
magnetic  fields  of  force  which  they  set  up. 

So  it  is  in  all  intermediate  positions  of 
the  two  co-operating  coils  when  paired  as 
A-C  and  B-D  there  will  be  no  motion  pro- 
duced by  them,  and  not  any  opposition  to 
motion  applied  to  them. 

Taking  the  two  coils  alone  when  not 
paired:  one  half  revolution  of  the  rotary 
coil  aids  any  motion  applied  to  it,  while 
the  other  half  revolution  opposes  such  ap- 
plied motion,  hence  the  necessity  of  a  pair 
of  units  such  as  A  and  C,  shown  by  Fig.  2 
as  E  and  F,  on  the  same  shaft. 

The  rotary  coils  in  Fig.  2  are  each  pro- 

In  the  Accompanying 
Figure  Various  Posi- 
tions of  the  Moving 
Coils  In  the  New  A.  C. 
and  D.  C.  Commuta- 
torless  Machine  Are 
Shown,  in  This  Figure 
One  Revolution  of  the 
Rotary  Coils  Causes 
One  Complete  Cycle  or 
Alternation  of  Magnet- 
ism in  the  Pole  Tips; 
That  Is.  a  Certain  Po- 
larity Rises  and  Falls 
in  One  Pole  Tip  and 
the  Reverse  Polarity 
Also  Rises  and  Falls 
in  the  Same  Pole  Tip. 
All  in  One  Revolution 
of  the  Rotary  Coils,  as 
Becomes  Evident  by 
Carefully  Studying  the 
Successive  Diagrams. 
As  the  Author  Points 
Out.  Any  Number  of 
Sets  or  Units,  Such 
as  Shown  at  Fig.  3, 
May  Be  Used  and 
Thus  Obtain  Any 
Number  of  Phases  by 
Giving  Each  Set  a 
Proper  Phase  Displace- 
ment. "Tesla  Uses  a 
Continuous  Magnetic 
Circuit,"  Says  the  Au- 
thor. "I  Use  a  Dis- 
continuous Magnetic 
Circuit.  The  Lines  of 
Force  In  the  Magnetic 
Circuit  Surrounded  by 
the  Colls  in  the  Tesla 
System  Reverse  In  Di- 
rection, Whereas  the 
Lines  of  Force  in  the 
Magnetic  Circuit  Sur- 
rounded by  the  Coils 
in  My  System  Do  Not 
Reverse  In  Direction." 
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vided  with  an  iron  core,  which  serves  also 
as  core  for  the  stationary  coils.  One  way 
of  connecting  the  co-operating  coils  is  also 
shown  in  Fig.  2,  but  this  is  not  the  best 
connection  because  they  can  be  so  con- 
nected that  one  pair  of  slip  rings  only  are 
needed  for  a  pair  of  units. 

In  position  A  let  the  polarity  of  the  re- 
sultant remain  as  indicated  and  in  position 
C  let  the  polarity  of  the  resultant  be  re- 
versed from  that  -  shown,  then  the  actions 
and  reactions  between  the  coils  of  a  pair 
of  units  such  as  A-C  will  still  be  the  same 
as  explained  for  the  polarities  when  as 
shown,  thus  no  power  consumption. 

Since  the  opening  of  the  coils  at  A,  Fig. 
1,  causes  magnetism  to  appear  and  the  rise 
of  magnetism  within  a  coil  always  induces 
an  electromotive  force  counter  to  the  elec- 
tromotive force  which  causes  the  current 
to  flow  that  produces  the  magnetism,  we 
must  look  to  the  opening  up  of  the  two  co- 
operating coils  in  all  apparatus  employing 
them  as  the  seat  of  the  counter-electromo- 
tive force.  The  faster  the  rotary  coil  re- 
volves, the  quicker  will  the  magnetic 
changes  take  place  and  the  higher  will  the 
counter  electromotive  force  be. 


The  two  units  in  Fig.  2  should  be  con- 
nected in  series  when  used  in  such  appa- 
ratus as  herein  described  because  then  the 
co-operating  coils  in  one  or  other  of  the 
pair  of  units  are  opening  up  at  all  times, 
and  therefore  the  counter  electromotive 
force  is  present  at  all  times  when  it 
should  be. 

The  number  of  turns  of  wire  also  de- 
termine the  amount  of  counter  electromo- 
tive force  or  self-induction  in  this  electro- 
magnet just  the  same  as  in  an  A.C.  electro- 
magnet. 

The  rotary  coils  may  be  driven  by  hand, 
by  clockwork,  by  a  small  electric  motor 
or  any  other  convenient  way.  When  an 
electric  motor  is  used  and  with  ordinary 
voltage  and  current  in  the  co-operating 
coils,  it  may  be  in  shunt  of  or  series  with 
the  co-operating  coils.  When  the  voltage 
or  current  used  in  the  co-operating  coils 
is  too  great  for  the  driving  motor,  it  may 
be  placed  in  series  with  a  dead  resistance 
and  then  both  in  shunt  of  the  main  line 
feeding  the  co-operating  coils. 

Now  to  illustrate  one  practical  applica- 


tion of  the  above  electromagnet,  we  will 
view  Fig.  3.  This  figure  is  for  the  most 
part  self-explanatory  in  view  of  what  has 
been  previously  said  and  represents  a  trans- 
former, transforming  from  D.C.  to  A.C. 
(and  possibly  vice  versa).  It  must  be  im- 
prest at  the  start  that  there  is  no  genera- 
tion of  E.M.F.  in  Fig.  3  by  the  method 
such  as  in  a  dynamo,  but  such  as  in  the 
ordinary  static  A.C.  transformer.  This  is 
evident  from  the  fact  that  a  counter  E.M.F. 
is  generated  in  the  co-operating  coils  of 
this  apparatus  when  the  secondaries  are 
open  just  as  a  counter  E.M.F.  is  generated 
in  the  primary  of  a  static  A.C.  transformer 
when  the  secondary  is  open ;  or  even  in 
both  cases  with  closed  secondaries  when 
the  frequency  gets  too  high.  In  a  dynamo 
there  is  no  counter  E.M.F. 

This  figure  is  similar  to  Fig.  2,  but  with 
the  polarity  of  one  unit  reversed  and  pro- 
vided with  a  magnetic  circuit  and  secon- 
daries the  several  homopolar  field  co- 
operating coils  being  the  primaries.  There 
are  shown  four  different  positions  as  one 
revolution  of  the  rotary  coils  of  such  a 
pair  of  units,  each  position  a  quarter  revo- 
lution ahead  of  the  other.  The  E.M.F.'s 
induced  in  the  two  secondaries  cause  true 


wave  form  alternating  currents  to  flow. 
Fig.  3  has  been  demonstrated  by  the  ex- 
perimental model  illustrated  by  the  pho- 
tograph. The  photograph  is  designated  as 
Fig.  4.  The  co-operating  coils  in  the  model 
photograph  have  the  position  shown  in  Fig. 
2  and  the  rotary  ones  are  driven  by  the 
hand  gear  as  shown. 

In  Fig.  2  two  pairs  of  slip  rings  are 
shown,  but  in  the  model  Fig.  4  only  one 
pair  is  used,  because  the  rotary  coils  are 
connected  in  series  direct,  as  are  the  sta- 
tionary coils  also  and  then  stationary  and 
rotary  coils  in  series. 

It  was  by  means  of  this  model  that 
I  have  proven  what  was  previously  said 
herein. 

I  also  used  an  automatic  make  and  break, 
shown  in  the  foreground  in  the  photograph, 
in  series  with  the  co-operating  or  primary 
coils  of  the  model  whereby  I  was  able  to 
listen  with  a  telephone  receiver  to  all  the 
values  of  induction  in  the  secondaries  from 
zero  to  maximum  and  back  to  zero  during 
one-half  wave  or  cycle  or  one-half  revo- 
lution of  the  rotary  coils. 


The  model  is  not  laminated,  but  the  re- 
sults obtained  with  it  were  good  neverthe- 
less. 

The  secondaries  were  tried  separately  and 
with  series,  parallel  and  opposition  con- 
nections. In  the  latter  case  one  secondary 
E.M.F.  just  canceled  that  of  the  other, 
thereby  proving  the  correctness  of  the 
theory  of  operation  because  different  con- 
ditions exist  in  each  of  a  pair  of  units  at 
any  given  instant  as  explained  under  Figs. 

2  and  3. 

Any  frequency  can  be  had  from  Figs. 

3  and  4. 

In  Fig.  3  the  secondaries  will  react  on 
the  primaries,  which  in  this  kind  of  appa- 
ratus are  the  homopolar  rotary  field  coils. 
When  the  primaries  are  magnetizing,  the 
secondaries  are  demagnetizing,  and  since 
one  set  of  primary  coils  in  Fig.  3  unit  two 
at  G'  magnetize  by  the  opening  up  of  the 
coils  from  position  D  to  A,  Fig.  1,  while 
the  other  set  unit  one  at  G  magnetize  by 
a  closing  of  the  coils  from  position  B  to 
C,  Fig.  1,  it  follows  that  the  reaction  of 
the  secondaries  on  the  primaries  does  not 
interfere  with  the  rotating  of  the  rotary 
(Continued  on  page  1211) 
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Perspective  View  and  Construction  Details  of  Extra-Sensitive  Electroscope,  Useful  for  Tests 

of   Radio- Activity  and  Ionization. 


MANY  articles,  giving  data  for  the 
construction  of  an  electroscope, 
have  appeared  from  time  to  time 
in  the  various  magazines  devoted 
to  popular  science.  The  writers, 
however,  seem  to  have  given  their  atten- 
tion to  the  production  of  some  supersensi- 
tive instrument,  capable  of  detecting  a  more 
feeble  charge  than  had  previously  been  pos- 
sible. Altho  by  far  the  most  important 
modern  application  of  the  electroscope  is 
in  the  study  of  radioactivity  and  ioniza- 
tion, no  one  seems  to  have  made  any  at- 
tempt to  produce  a  simple  instrument  adap- 
table to  the  new  uses;  if  so,  they  have 
not  publisht  their  ideas.  Extreme  delicacy, 
while  of  great  value,  is  not  such  an  im- 
portant factor  as  proper  design.  The 
electroscope  to  be  described  was  designed 
by  the  author  in  consequence  of  poor  ex- 
perimental results  obtained  with  other 
types.  The  design  is  based  upon  the  con- 
struction of  Mme,  Curie's  electroscope  with 
which  she  was  able  to  detect  a  particle  of 
radium  weighing  approximately  one  one- 
htvndred-millionth  the  weight  of  a  single 
human  red-blood  corpuscle  !  While  the  in- 
strument to  be  described  is  not  of  such 
a  pretentious  character  as  the  Curie  elec- 
troscope, it  will  give  excellent  results  in 
all  but  the  most  delicate  of  radioactive  ex- 
periments: 

Faraday  showed  that,  due  to  electro- 
static induction,  the  reading  of  any  electro- 
scope could  not  be  considered  as  absolute 
unless  it  was  inclosed  in  a  grounded  me- 
tallic container  or  unless  the  interior  of 
its  insulating  walls  was  lined  with  a 
grounded  coating  of  tinfoil  or  wire  gauze. 
As  structural  difficulties  preclude  the  use 


of  wire  gauze  or  tinfoil,  the  former  method 
Was  adopted  in  this  particular  instrument. 


A .  rectangular  tin  container,  A,  Fig.  1, 
measuring  2%"  x  4J/g"  x  53/,",  was  secured 
in  place  of  the  usual  glass  flask.  The  dimen- 
sions need  not  be  precisely  the  same  as 
those  given,  but  they  should  be  as  near  as 
is  applicable  to  any  peculiar  situation.  A 
hole,  2  7/16"  x  2y&",  C,  Fig.  1,  was  cut  in 
the. face  of  the  container  1*4"  from  its  bot- 
tom. Four  strips  of  tin  Y%"  wide  were  cut 
the  general  shape  as  shown  in  K,  Fig.  1, 
two  2  9/16"  long  and  two  2%"  long,  and 
bent  V-shape  along  the  dotted  line  shown 
in  the  drawing.  These  strips  were  then 
soldered  along  the  edges  of  the  window, 
B,  Fig.  1,  as  a  reinforcement  to  prevent 
warping.  A  piece  of  glass,  D,  2)4"  x  3%", 
was  clampt  over  the  windo\,  by  means  of 
the  strips,  E  and  F,  and  the  four  battery 
bolts,  Y%"  long,  G,  H,  I  and  J.  The  strips 
were  made  from  %"  poplar,  5/16"  wide 
and  2>l/2"  long,  L,  Fig.  1.  A  sectional  view 
is  shown  at  M.  A  hole  was  drilled 
in  the  center  of  each  side  of  the  container 
from  the  top  to  accommodate  the 
screws,  holding  the  cover  in  place,  P  and  O, 
Fig.  2.  A  binding  post,  W,  was  provided 
on  one  side  \l/2"  from  the  bottom  as  a 
ground  connection. 

A  piece  of  wood,  O,  Fig.  1  (N,  Fig.  2), 
4l/g"  x  23/4",  was  cut  from  y2"  poplar  to 
form  a  cover  for  the  container.  A  XyY' 
hole  with  its  center  located  from  one 

end  was  bored  in  the  cover  to  allow  for 
the  insulation,  M,  Fig.  2. 

{Continued  on  page  1205) 
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THE  art  of  silvering  mirrors  has  been 
held  as  a  valuable  trade  secret  for 
many  years,  but  the  formulas  and 
instructions  here  given  makes  it 
possible  for  any  one  with  ordinary 
care  and  a  little  patience  to  do  the 
work  successfully.  I  have  endeav- 
ored to  write  these  instructions  in 
order  that  you  may  not  become 
confused. 

First  you  must  have  a  clean 
room  free  from  dust,  in  which 
place  a  steam  table  made  as  per 
instructions,  tho  this  is  not  abso- 
lutely necessary,  as  you  can  warm 
the  glass  up  to  80°  to  100°  F.  by 
pouring  warm  distilled  water  on 
the  same.  But  for  those  who  an- 
ticipate silvering  mirrors  to  any 
extent  a  steam  table  will  be  found 
necessary.  The  size  of  the  table 
I  will  leave  to  you,  tho  would  sug- 
gest to  make  the  table  small,  say 
three  by  six  feet,  until  you  become 
more  proficient  in  the  art. 

Make  a  box  three  by  six  feet, 
open  at  the  top ;  for  legs  use  two 
by  four  timber.  Bolt  the  legs  to 
the  box  frame  at  A,  Fig.  1.  Next 
take  a  piece  of  iron  three  feet  long, 
two  inches  wide  and  one-quarter 
inch  thick,  placing  it  across  each  end 
so  the  steam  pipes  may  rest  upon  it, 
B,  Figs.  1,  2,  3.  This  is  to  prevent 
the  boards  on  the  bottom  of  the 
table  from  burning.  Place  one-inch 
pipes  in  the  table  as  in  illustration, 
Fig.  3-C ;  on  top  of  the  pipes  is 
placed  an  iron  top,  three  by  six 
feet  and  one-quarter  inch  thick. 
(Note. — It  is  best  to  go  to  a  foun- 
dry and  secure  your  iron  plate 
first  and  build  your  frame  work 
to  fit  the  plate,  for  sometimes  it  is 
hard  to  get  iron  plate  the  exact 
size  you  want  it.)  This  iron  top 
must  rest  flush  with  the  side  boards 
D,  Fig.  1.  This  is  done  by  making 
a  quarter-inch  groove  on  all  four  sides  of 
the  table.  Now  cover  the  iron  top  with 
unbleached  muslin,  stretch  and  tack  to  the 
side  boards. 

Make  a  wooden  gutter  all  around  the 
table,  E,  Figs.  1  and  3,  about  three  inches 
wide,  and  at  F,  Figs.  1  and  3,  make  a  hole 
and  place  a  spout  in  it.  The  table  is  con- 
nected to  a  steam  boiler  or  hot  water 
heater,  using  suitable  valves  V,  V,  as 
shown,  to  control  the  steam  inlet  and  out- 
let pipes. 

Do  not  attempt  to  handle  a  very  large 
glass  at  first.  One  a  foot  square  will  be 
large  enough  to  start  with.  Obtain  a  good 
grade  of  plate  glass  free  from  scratches. 
Next  get  some  polishing  rouge,  which 
comes  in  powdered  form.  Place  in  a  bag 
made  of  two  or  three  thicknesses  of  cotton 
flannel,  sew  bag  up,  place  in  water  to  soak, 
then  take  the  rouge  bag  and  rub  over  the 
glass  while  the  rouge  is  still  wet ;  then  rub 
well  with  your  polisher,  Fig.  4.  This  is  a 
block  of  wood  measuring  six  by  three 
inches,  having  two  handles  for  holders,  B, 
Fig.  4,  with  a  thick  felt  rubber  attached  at 
the  bottom,  C,  Fig.  4.  Keep  the  felt  wet 
and  proceed  to  polish  the  glass  all  over  the 
surface  that  is  to  be  silvered,  being  careful 
to.  polish  right  to  the  edges.  When  the 
rouge  has  dried,  wipe  it  off.  When  thru 
polishing  avoid  touching  the  polished  side 
with  your  fingers,  as  this  would  leave  a 
grease  spot  and  the  silver  would  not  adhere 
to  the  glass  where  you  touched  it.  Put 
your  hands  under  the  glass  and  place  it  on 
your  washing  table  and  clean  as  follows : 


Washing  Solution. 

Take  one- fourth  ounce  of  muriate  of  tin 
crystals  to  ten  ounces  of  water,  and  from 


With  the  Materials  Indicated  Above  Anyone  Can  Make  Remark- 
ably Good  Mirrors  Which  Will  Compare  Favorably  With  Those 
Now  Being  Sold.     The  Steam-Heated  Table  Insures  Absolute 
Evenness  of  Coating,  Which  Is  Brilliant  and  Durable. 


this  solution  take  one  ounce  and  add  it  to 
one  pint  of  water.  This  one  pint  of  water 
should  look  a  very  light  blue  in  color.  Now 
pour  on  the  glass  and  rub  off  with  a  felt 
block  like  Fig.  4,  but  minus  the  handles. 

Be  sure  to  rub  only  one  way,  then  pour 
on  a  lot  of  hydrant  water,  rubbing  it  off 
with  another  felt  block.  Place  y*our  hands- 
under  the  glass  and  put  it  on  the  steam 
table,  which  has  been  previously  warmed 
up  to  90°  to  100c  F.  Keep  the  side  to  be 
silvered  up.  Now  level  the  glass  by  placing 
wooden  wedges,  see  Fig.  5,  under  the  edges. 
Pour  warm  distilled  water  on  the  glass  in 
the  same  manner  as  the  silver  solution  will 
later  be  poured  on. 

By  pouring  distilled  water  on  glass  and 
placing  wedges  as  may  be  needed  you  can 
level  the  glass  until  you  have  an  even  layer 
of  water  standing  all  over  it.  Should  the 
distilled  water  be  slow  in  covering  the 
edges,  take  your  glass  rod  and  draw  the 
water  by  scraping  along  the  edges.  When 
you  get  the  glass  level,  raise  one  side 
slightly  and  let  all  the  distilled  water  run 
off,  laying  the  glass  back  in  place  gently, 
being  very  careful  not  to  displace  the 
wedges,  thereby  making  the  glass  unlevel. 

How  to  Silver. 

Pour  your  silver  solutions  No.  1  and 
No.  2  into  a  glass  or  stone  pitcher,  using 
the  exact  proportions  as  given  in  the  for- 
mula below,  stirring  the  solutions  with  a 
glass  rod  or  by  pouring  from  one  pitcher 
to  another.  Now  pour  into  the  center  of 
the  glass  without  stopping  as  the  precipita- 


tion commence--  at  once,  or  as  soon  as  the 
solutions  are  mixed. 

Let  the  solution  flow  out  until  the  entire 
surface  is  covered,  allowing  it  to  stand 
thirty  or  forty  minutes  to  precipi- 
tate, then  tip  the  glass  on  one  cor- 
ner, allowing  all  the  solution  that 
will  to  run  off. 

Next  clean  by  pouring  on  the 
hike-warm  distilled  water,  place  the 
glass  back  on  the  wooden  wedges 
for  a  few  minutes  to  dry.  When 
dry  coat  the  side  that  is  silvered 
with  a  mixture  of  orange  shellac — 
two.ounces  ;  wood  alcohol,  one  pint ; 
turpentine  six  ounces.  Use  a  camel's 
hair  brush  to  smooth  it  out — after 
this  is  dry,  paint  over  with  a  camel's 
hair  brush  and  some  asphaltmn 
varnish. 

The  Boiled  or  Cold  Process 

Solution  No.  1— Take  150  grains 
of  nitrate  of  silver.  AgNO.,  crys- 
tallized salt  C.  P.,  dissolve  in  1 
pint  of  distilled  water  and  to  this 
add  with  a  glass  eye-dropper  con- 
centrated or  26%  ammonia,  one 
drop  at  a  time,  until  it  turns  dark — 
keep  on  dropping  the  ammonia  un- 
til it  turns  light  again — then  put  in 
130  grains  more  of  silver,  AgNOa 
and  let  it  dissolve — now  pour  this 
into  3  pints  of  distilled  water  first 
measured  out.  Have  a  ribbed  fun- 
nel and  in  the  neck  of  same  press 
a  little  absorbent  cotton  before  you 
put  in  the  filtering  paper — now  put 
in  the  ribbed  funnel  two  sheets  of 
filtering  paper  and  filter  the  solu- 
tion— it  is  then  ready  for  use. 

Solution  No.  2 — Take  96  grains 
of  crystallized  Rochelle  salts,  place 
in  one-half  gallon  of  warm  distilled 
water,  using  a  porcelain  lined  ves- 
sel. Let  this  come  to  a  strong  boil 
for  about  two  minutes,  then  add 
96  grains  more  of  AgNO?  and  let 
for  six  minutes  longer.  As  soon 
solution  is  cool,  it  is  best  to  pour 
it  from  the  porcelain  vessel  in  which  it 
was  boiled  into  some  glass  vessel,  as  the 
vessel  that  you  boiled  this  solution  in  will 
be  quite  dirty.  Filter  this  solution  the  same 
as  you  did  solution  No.  1 — into  a  separate 
pitcher — when  ready  to  silver  mix  the  two 
and  flow  on  the  glass.  Let  stand  for  IS  or 
20  minutes. 

The  Caustic  Potash  Process. 
Solution  No.  1 — Take  3  pints  of  distilled 
water — measure  from  this  amount  4  ounces 
and  add  to  the  four  ounces  of  distilled 
water  240  grains  of  AgNOs — let  dissolve — 
then  take  concentrated  or  26%  ammonia, 
3J/2  drachms  and  add  it  drop  by  drop  until 
the  sediment  is  nearly  redissolved  then  add 
the  balance  of  the  water — let  this  stand  12 
hours  and  filter. 

Solution  No.  2 — Take  48  ounces  of  dis- 
tilled water  and  divide  into  3  parts  and 
add  to  the  first  part  180  grains  of  AgNO.. — 
add  to  the  second  part  20  grains  of  caustic 
potash — add  to  the  third  part  1^4  ounces  of 
crystal  Roch'elle  salt  C.  P. 

Mix  all  three — shake  well  and  let  stand 
for  12  hours  and  filter.  To  use,  mix  4 
part'  of  Solution  No.  1  and  1  part  of  So- 
lution No.  2 — stir  with  a  glass  rod  and 
pour  on  glass  at  once — allowing  35  to  40 
minutes  to  precipitate. 
The  French  or  Tartaric  Acid  Process. 

Solution    No.    1 — Take    8    ounces  of 
AgNO,  dissolve  in  8  ounces  of  concen- 
(Continued  on  page  1219) 
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THE  RADIUM  STOVE. 

DO  you  want  a  small  lump  of  fuel 
which  will  heat  your  home  for 
thousands  of  years,  requiring  ab- 
solutely no  attention  or  replenish- 
ing? Fires  go  out,  hot  water  cools, 
ice  melts,  but  a  gram  of  radium  keeps  con- 
stantly from  eight  to  ten  degrees  hotter 
than  its  surroundings.  A  small  thimbleful 
of  radium  generates  in  twenty-six  days 
enough  heat  to  raise  a  pint  of  water  from 
freezing  to  boiling.  In  winter  the  average 
six-room  furnace-heated  home  requires  two 
tons  of  coal  per  month.  One  cubic  foot  of 
radium  would  take  the  place  of  this  amount 
of  coal,  and  centuries  would  pass  before 
the  rate  of  heating  diminished  appreciably. 
In  1,000  years  this  tireless  stove  would  give 
the  heat-equivalent  of  20,000  tons  of  coal. 

Not  only  would  the  stove  require  no 
attention  for  centuries,  but  there  are  no 
known  methods  by  which  its  activity  could 
be  altered  or  regulated.  We  can  hammer 
the  radium  into  powder,  cover  it  with  lead, 
dissolve  it  in  acid,  heat  it,  freeze  it,  melt 
it,  but  none  of  these  operations  interferes 
in  the  slightest  degree  with  its  activity.  It 
is,  in  the  present  state  of  our  knowledge, 
as  far  beyond  our  conrol  as  the  planets  re- 
volving in  the  heavens. 

There  are  several  obstacles  in  the  way 
of  a  general  adoption  of  radium  as  fuel. 
The  rays  from  such  a  quantity  of  radium 
would  kill  a  man  in  short  order,  unless  the 
stove  were  surrounded  by  a  case  of  lead 
a  foot  thick.  Furthermore,  not  enough  of 
the  precious  substance  has  so  far  been  ex- 
tracted from  the  earth  to  provide  even  one 
such  stove.  And  even  if  there  were  a 
sufficient  quantity,  it  would  cost,  at  the 
present  rate,  over  seven  billions  of  dollars. 
So  the  coal  merchants  need  fear  no  sudden 
competition  from  these  automatic,  fool- 
proof, fuelless  stoves. 

HOW  RADIUM  IS  MADE 

The  illustration  above  from  La  Nature, 
Paris,  shows  graphically  the  enormous 
amount  of  material  required  to  make  one 
hundred  milligrams  of  Radium  bromide,  a 
quantity  so  small  that  it  will  not  cover 
more  than  a  large  pin  head.    It  will  be 


How  Radium  Is 
Made:  The  Il- 
lustration Here- 
with  Shows 
Graphically  the 
Enormous 
Amount  of  Ma- 
terial Required 
to  Make  One 
Hundred  Mill- 
grams  of  Radium 
Bromide,  a  Quan- 
tity So  Small 
That  It  Will  Not 
Cover  More  Than 
a  Large  Pin 
Head.  It  Will 
Be  Noted  That 
Twelve  Tons  of 
Mineral  or  About 
280  Sacks  Are 
Required.  Fur- 
ther. We  Need 
Three  Tons  of 
H  yd  ro  chloric 
Acid,  Five  Tons 
of  Sodium  Car- 
bonate, One  Ton 
of  Sulfuric  Acid 
and  Ten  Tons  of 
Carbon  for  the 
Apparatus.  In 
Addition  to  This 
It  Takes  over  One 
Month  and  500 
Successive  Crys- 
tallizations In 
Working  the  Ma- 
terial Itself,  a 
G  reat  Many 
Workmen  Being 
Required  To  Do 
This. 


noted  that  twelve  tons  of  mineral  or  about 
280  sacks  are  required.  Further,  we  need 
three  tons  of  hydrochloric  acid,  5  tons  of 
sodium  carbonate,  1  ton  of  sulfuric  acid, 
and  10  tons  of  carbon  for  the  apparatus. 
In  addition  to  this,  it  takes  over  one  month 
and  500  successive  crystallizations  in  work- 
ing the  material  itself,  a  great  many  work- 
men being  required  to  do  this  delicate  and 
tedious  work. 


Fig.  1  Shows  a  Radium  Photograph,  the 
Radium  Rays  Recording  the  Different  Den- 
sities and  Depths  of  Material  Traversed. 
During  the  Five  Hour  Exposure,  There  Is 
Much  Production  of  Secondary  Rays  Which 
Cause  the  Outlines  to  be  Somewhat  Blurred. 

A  MODERN  PHILOSOPHER'S  STONE. 

The  old  alchemist  didn't  worry  about  the 
conservation  of  matter  or  the  law  of  cause 
and  effect.  He  thought  he  had  the  ulti- 
mate by  the  horns,  and  patiently  boiled 
sulphur,  mercury,  perspiration  and  toads' 
legs,  confident  that  sooner  or  later  he  would 
produce  the  "magic  stone"  which  would 
transform  lead  into  gold.  But  he  never 
succeeded,  and  the  scientists  who  followed 
indulged  in  many  a  laugh  at  the  alchemist 
who  thought  it  possible  to  turn  lead  into 
gold. 


But  in  1896  science  suffered  as  thrilling 
a  shock  as  if  a  descendant  of  old  Petrus 
Peregrinus  had  announced  the  discovery  of 
the  proper  bath  for  changing  the  basest  of 
all  metals  into  gleaming  gold.  Up  to  that 
time  the  scientists  had  been  patting  them- 
selves on  the  back,  supremely  confident 
that  they  had  diagnosed  Mother  Nature's 
case  so  completely  that  she  could  never 
again  produce  any  startling  innovations. 
Yet  here  was  radium,  an  element  thou- 
sands of  times  as  precious  as  the  golden 
goal  of  the  alchemists,  spontaneously 
changing  itself  into  lead. 

In  performing  this  startling  reversal  of 
the  alchemist's  dream,  radium  revealed  a 
whole  world  of  complex  actions  going  on 
within  the  atom  itself,  which  had  long  been 
considered  the  simplest  unit  of  matter. 
Scientists  were  thus  forced  to  reconstruct 
most  of  their  ideas  regarding  the  consti- 
tution of  matter.  In  the  light  of  the  new 
knowledge  presented  by  radium  it  was  ap- 
parent that,  to  a  minute  creature  of  a  size 
comparable  to  that  of  an  atom,  every  atom 
of  matter  would  seem  as  complex  a  world 
as  the  whole  universe  appears  to  us. 

Before  we  consider  the  astonishing  ac- 
tions of  this  wonder-substance,  let  us  take 
just  a  glance  at  its  production.  Pure 
radium  is  a  silvery  metal,  but  it  is  usually 
extracted  in  the  form  of  radium  bromid 
or  chlorid,  which  are  white  salts.  Twenty 
tons  of  the  richest  pitchblende  would  yield 
a  small  thimbleful  of  radium.  Radium 
costs  approximately  300  times  as  much  as 
a  diamond. 

ELECTROSCOPE    MEASURES  PENETRATING 
POWER  OF  RADIUM  RAYS. 

The  characteristic  and  indeed  the  most 
wonderful  property  of  radium  is  its  ability 
to  emit  continuously  a  spontaneous  radia- 
tion capable  of  penetrating  solid  bodies  thru 
which  light  cannot  pass.  It  was  this  phe- 
nomenon which  led  to  the  discovery  of 
radium.  These  rays  are  of  two  kinds,  one 
being  waves  in  the  ether,  an  invisible  light 
similar  to  X-rays,  while  the  other  consists 
of  minute  particles  of  matter  actually  shot 
off  by  the  radium.  The  atoms  of  radium 
are  continually  exploding,  and  every  second 
a  thimbleful  of  the  substance  shoots  out 
more  bullets  than  there  were  dollars  in  the 
Victory  Loan,  yet  the  particles  are  so  small 
that  the  thimbleful  can  continue  to  do  this 
for  2,000  years  and  there  will  still  be  half 
a  thimbleful  left. 

Both  the  corpuscular  and  the  etherial 
radiations  affect  a  photographic  plate,  and 
pictures   are   produced    similar   to  those 


Fig.  1-A — A  Remarkable  Demonstration  of 
the  Penetrating  Power  of  Radium  Rays.  In 
An  Actual  Experiment,  a  Charged  Electro- 
scope was  Affected  by  Rays  From  a  Radio- 
Active  Substance  After  Penetrating  Two 
Feet  of  Wooden  B?ocks,  As  Shown  Here. 
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made  with  X-rays.  See  illustration,  Fig.  1. 
The  rays  are  directed  thru  the  object,  and 
the  shadows  on  the  plate  are  due  to  the 
different  densities  of  matter  traversed.  But 
the  most  interesting  experiments  with 
radium  are  performed  with  an  electroscope. 
This  instrument  operates  by  virtue  of  the 
ionizing  -.power  of  the  radiations.  In  pass- 
ing thru  air,  the  rays  cause  gas  molecules 
to  break  up  into  negatively-charged  elec- 
trons and,  atomic  residues  bearing  positive 
charges:  The  electroscope  consists  of  a 
metal  rod  to  which  one  end  of  a  gold  leaf 
is  attached.  When  rod  ( and  leaf  are 
charged,  electric  repulsion  causes  the  leaf 
to  stand  extended  away  from  the  rod.  If 
the  gas  surrounding  a  positively-charged 
electroscope  is  ionized,  the  ions  bearing 
negative  charges  are  attracted  to  the  rod, 
and  there  neutralize  some  of  the  electricity 
on  leaf  and  rod.  This  causes  the  leaf  to 
fall,  and  the  rate  of  collapse  is  a  measure 
of  the  intensity  of  the  rays  entering  the 
vessel. 

The  penetrating  power  of  the  rays  can 
readily  be  measured  with  such  an  instru- 
ment. The  radiation  passes  thru  the  ab- 
sorbing material  before  entering  the  elec- 
troscope, and  the  rate  of  fall  of  the  gold 
leaf  is  measured  by  means  of  a  telescope 
provided  with  a  scale.  The  instrument  can 
be  made  so  sensitive  that  it  will  detect 
gamma  rays  after  they  have  penetrated 
three  -feet  of  hard  maple  wood  or  one  foot 
of  iron.'  See  Fig.  1A.  This  gamma  radia- 
tion consists  of  ether  vibrations.  The  elec- 
trons shot  from  radium  are  termed  beta 
rays,  and  the  atoms  spontaneously  ex- 
pelled are  called  alpha  rays.  The  latter 
can  penetrate  a  few  inches  of  air  or  a 
sheet  of  writing  paper,  while  the  electrons 
are  able  to  go  thru  half  an  inch  of  wood. 

MEASURING  THE  ELECTRICITY  ON  RADIUM 
PROJECTILES. 

In  an  interesting  experiment  it  is  . possi- 
ble to  measure  the  electric  charge  carried 
by  the  material  bullets  shot  from  radium. 
These  have  the  property  of  causing  a  flash 
of  light  upon  striking  certain  substances, 
such  as  diamond  or  zinc-sulfid.  The  radium 
is  enclosed  in  a  heavy  lead  box  with  a  tiny 
hole,  so  that  only  as  many  rays  emerge  as 
can  be  counted.  A  plate  of  zinc-sulfid  re- 
ceives the  rays,  and  by  counting  the  sparks 
the  number  of  particles  can  be  estimated. 
See  Fig.  2.  The  quantity  of  electricity  re- 
ceived by  the  plate  is  measured,  and  from 
this  data  the  charge  carried  by  one  par- 


Special  Form  of  Sensitive  Electroscope  Used 
In  Detecting  Lost  Radium,  as  for  Instance 
Radium  Which  May  Have  Dropt  on  the 
Floor  of  a  Laboratory  or  Room  and  Which 
Cannot  Be  Seen  With  the  Unaided  Eye. 
This  Electroscope  Has  Lead  Side-Walls  and 
Top,  But  Is  Open  at  the  Bottom.  When  It 
Happens  To  Be  Held  Over  the  Radium,  the 
Gold  Leaf  Will  Fall  Sharply  as  Soon  as  it 
Is   Directly  Above  the  Precious  Substance. 


tide  can  be  determined.  It  is  not  a  large 
quantity.  The  number  of  drops  of  water 
required  to  fill  sixty  railroad  tank  cars  is 
the  number  of  these  particles  that  would 
be  necessary  to  carry  enough  electricity  to 
keep  an  ordinary  sixteen-candle  power 
electric  lamp  lighted  for  one  minute. 
SPEED  OF  THE  RAYS. 
The  velocity  with  which  the  radium  radi- 
ation travels  is  enormous.  The  gamma  rays 
move  at  the  same  rate  as  light  and  the 
waves  of  wireless  telegraphy,  namely  186,- 
000  miles  per  second.  This  is  fast  enough 
to  encircle  the  earth  444  times  in  one 
minute.  Even  the  material  particles  are 
shot  from  radium  with  unthinkable  speed. 
The  alpha  rays,  each  one  of  which  is  a 
positively-charged  atom  of  radium,  minus 
one  electron,  have  a  speed  3,000  times  as 
great  as  the  muzzle-velocity  of  the  shells 
thrown  by  the  long-range  guns  in  bombard- 
ing Paris.  The  fast-moving  electrons,  or 
beta  rays,  nearly  approach  the  speed  of 
light,  or  30,000  "times  the  velocity  due  to 
the  giant  guns.  These  electrons  are  exactly 
the  same  as  those  which  produce  X-rays 
by  their  collisions  with  the  metal  target  in 
a  Coolidge  tube,  and  it  is  to  their  free 
motion  in  metals  that  the  conduction  of 
current  in  wires  is  attributed.    In  fact,  the 


Fig.  3 — The  Spark  Gap  Experiment.  The 
Ionization  Caused  by  Radium  Brought  Near 
the  Longer  Spark  Gap  Just  Above  the  Short 
One  on  the  Spark  Coil  Causes  the  Spark  to 
Jump  Across  It.  The  Spark  From  a  Leyden 
Jar  Battery  Is  Used.  The  Short  Gap  Is  Pro- 
tected From  the  Radium  Rays  By  the  Lead 
Disc  on  Which  the  Radium  Rests. 

more  radical  of  present-day  physicists 
assert  that  all  matter  is  essentially  elec- 
tronic, and  that  electricitv  is  the  foundation 
of  the  MATERIAL  world.  The  isolation 
of  electrons  from  radium  and  the  measure- 
ment of  their  mass,  charge  and  velocity 
were  largely  responsible  for  the  overthrow 
of  19th  century  ideas  regarding  electricity 
and  the  constitution  of  matter. 

THE  SPARK  GAP  EXPERIMENT. 

One  of  the  most  spectacular  experiments 
with  radium  is  that  of  the  spark  gap.  The 
high  tension  terminals  of  an  induction  coil 
are  connected  to  two  spark  gaps.  One  gap 
is  longer  than  the  other,  and  the  spark 
chooses  the  shorter  one.  Electricity,  like 
many  human  beings,  prefers  the  path  of 
least  resistance.  But  if  the  rays  from 
radium  are  directed  toward  the  silent  gap, 
the  spark  will  leave  the  other  path  and  crash 
across  the  gap  near  the  radium.  In  this 
way  the  silent  gap  can  be  made  to  respond 
instantly  to  the  invisible  power  of  the  speck 
of  wonder-substance.  This  is  because  the 
ions  produced  by  the  radium  decrease  the 
resistance  of  the  air  between  the  spark  ter- 
minals. The  smooth  balls  are  used  instead 
of  spark  points  in  order  to  stabilize  the 
phenomenon.    See  Fig.  3. 

The  writer  has  also  performed  this  ex- 
periment with  a  single  gap  to  which  is  con- 
nected a  battery  of  Leyden  jars.  The 
spark  electrodes  are  drawn  apart  so  that 
the  coil  is  silent.  The  radium  is  brought 
near,  and  a  tremendous  crash  is  produced ! 
The  large  quantity  of  high  tension  elec- 
tricity stored  in  the  Leyden  jars  is  released 


by  the  radiumionized  gap,  with  a  noise 
like  that  of  a  high-powered  radio  trans- 
mitting station. 

FINDING  LOST  RADIUM 

Radium  is  commonly  employed  in  the 
form  of  a  tiny  speck  of  its  bromid  salt, 


Fig.  2  Shows  Apparatus  Used  In  Determining 
the  Electric  Charge  Carried  by  the  Particles 
Shot  Off  From  Radium.  These  Particles 
Have  the  Property  of  Causing  a  Flash  Against 
a  Zinc  Sulfid  Solution  When  They  Strike.  By 
Counting  the  Sparks  the  isiumber  of  Particles 
Shot  Forth  and  the  Charge  Can  Be  Readily 
Estimated. 

enclosed  in  a  glass  capsule.  Inasmuch  as 
even  $500  worth,  if  dropt  on  the  floor,  can 
hardly  be  seen  with  the  unaided  eye,  much 
trouble  has  been  caused  by  such  accidents. 
In  some  instances  large  sections  of  floor- 
ing have  been  removed  and  reduced  to 
ashes,  so  that  the  lost  radium  could  be 
recovered  by  electrical  and  chemical 
means.  If  the  approximate  locality  in 
which  the  loss  occurred  is  known,  a  spe- 
cially constructed  electroscope  will  indi- 
cate the  spot  where  the  radium  lies.  The 
electroscope  is  made  with  a  long,  cylin- 
drical body,  the  sides  of  which  are  pro- 
tected with  heavy  lead.  Virtually  all  the 
ionization  in  such  an  instrument  must  be 
caused  by  rays  coming  directly  thru  the 
unprotected  lower  end.  See  Fig.  4.  If  this 
apparatus  is  carried  about  over  the  region 
where  the  radium  is  supposed  to  have  been 
lost,  the  gold  leaf  will  fall  sharply  when 
directly  above  the  radium. 

WHAT  BECOMES  OF  RADIUM? 

Since  radium  is  constantly  shooting  itself 
away,  one  asks  what  becomes  of  it?  The 
alpha  rays  eventually  lose  their  electrickl 
charge  and  become  atoms  of  helium,  which 
is  one  of  the  rare  components  of  the  at- 
mosphere. Radium  also  gives  off  another 
gas,  called  radium  emanation.  This  emana- 
tion has  been  condensed  into  a  yellow  fluid, 
and  is  itself  radioactive,  eventually  turning 
into  helium.  But  more  remarkable  still, 
radium  itself,  after  radiating  particles  for 
thousands  of  years,  turns  into  lead!  Thus 
the  most  costly  metal  changes  into  one  of 
the  basest,  and  the  golden  dream  of  the 
alchemist  is  reversed.  But  it  is  the  won- 
derful energy  of  radium  which  distin- 
guishes it  from  common  substances,  and 
this  energy  has  been  largely  expended  be- 
fore the  radium  becomes  lead. 
RADIUM  REVEALS  THE  AGE  OF  THE  EARTH. 

It  is  definitely  known  how  much  helium 
will  be  evolved  in  a  given  time  by  a  quan- 
tity of  radium.  Some  deposits  of  radio- 
active material  have  been  found  in  rocky 
cavities,  entirely  enclosed  in  metal  ore,  so 
that  the  gas  has  no  opportunity  of  escap- 
ing. In  such  cases  it  is  comparatively  easy 
to  measure  the  amounts  of  radium  and 
helium  present,  and  the  time  for  the  radium 
to  liberate  that  quantity  of  gas  can  be  cal- 
culated. Undoubtedly  the  radium  has  been 
in  the  ground  since  the  formation  of  the 
earth's  crust,  so  that  the  age  of  the  earth 
can  be  deduced.  Various  such  measure- 
ments made  in  different  parts  of  the  world 
indicate  that  the  earth  is  at  least  230  million 
years  old.  This  agrees  very  well  with  the 
figure  '  given  by  Sir  William  Thomson, 
who,  by  calculations  based  upon  the  known 
cooling  of  the  earth,  estimates  that  it  is 
200  million  years  since  the  earth  was  a 
molten  mass. 
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NOVEL  ELECTRIC  SPARK  SIGN. 

High-frequency  experiments  are  always 
interesting  and  the  one  shown  here  and  de- 
scribed below  is  one  of  the  most  entertain- 
ing that  could  be  prepared  for  any  au- 
dience. This  experiment  can  be  called 
"The  Electric  Spark  Sign,"  and  a  study  of 
the  pictures  will  show  how  it  is  constructed. 
The  apparatus  needed  is  a  transformer  (or 
spark  coil),  a  condenser  and  a  Tesla  coil. 
The  operation  of  the  sign  is  as  follows  : 

The  110-V.  current  is  stept  up  to  a  very 
high  potential  in  the  secondary  of  the  Tesla 
coil.  The  discharge  takes  place  across 
small  air  gaps  which  form  the  outline  of 
the  letters. 

The  sign  is  constructed  as  follows  A 
large  sheet  of  glass  2x4  feet  is  secured. 
This  can  generally  be  found  by  a  visit  to 
the  family  bookcase.  The  letters,  which 
are  made  of  tinfoil,  are  placed  on  this  glass. 
Strips  of  tinfoil  inch  wide  and  10  inches 
long  are  cut.  These  strips  are  carefully 
glued  to  the  glass  in  such  a  position  as  to 
form  the  letters  required.  These  letters 
should  be  at  least. 8  inches  high,  and  should 
be  sufficiently  separated  from  one  another 
to  prevent  sparks  jumping  across  instead 
of  following  the  proper  path.  As  is  seen 
in  the  picture,  a  piece  of  tinfoil  connects 
the  end  of  one  letter  with  the  beginning  of 
the  next.  Another  strip  of  tinfoil  is  fast- 
ened to  the  beginning  of  the  first  letter; 
this  leads  to  a  binding  post  in  the  frame. 
A  similar  piece  connects  the  end  of  the 
last  letter  to  another  binding  post.  Small 


tipper  Photo  Shows  Appearance  of  Mystical 
Electric  Spark  Sign  Illuminated  in  the  Dark. 
Lower  Photo  Shows  Tesla  Goil  Connected  to 
Tin-Foil  Letters. 

air  gaps  must  now  be  made  in  the  tinfoil 
strips  that  form  the  letters.  With  a  safety 
razor  blade  gently  part  the  tinfoil  at  these 
places  and  roll  back  one  end  of  the  tinfoil, 
about  1/32  inch.  (If  this  space  is  found  to 
be  too  small  for  the  spark,  it  can  be 
widened.)  When  a  sufficient  number  of 
these  gaps  are  made,  the  sign  is  complete. 

The  transformer  and  Tesla  coil  is  con- 
nected as  usual ;  two  wires  lead  from  the 
Tesla  secondary  to  the  two  binding  posts 
on  the  frame  of  the  glass.  When  the 
transformer  is  started  in  a  dark  room  and 
the  primary  of  the  Tesla  tuned  correctly  a 
heavy  discharge  will  flash  across  each  air 
gap  with  a  purplish-white  flame. 

At  a  New  Year's  Eve  party,  a  novel 
effect  was  secured  by  the  use  of  this  spark 
sign.  The  numerals  1919,  in  tinfoil,  were 
glued  to  the  glass  and  at  midnight  the  sign 
was  started.  The  numerals  20  were  placed 
behind  the  19  on  a  second  glass  sheet ;  by 
quickly  changing  the  connections  the  year 
was  mysteriously  rearranged  from  1919  to 
1920. 

The  photographs  show,  first,  a  flashlight 
of  the  apparatus  connected  and  operating; 
se*ond,  how  the  sign  looked  in  the  dark. 

Contributed  by  E.  C.  FEWELL. 


BATTERY  MOTOR  FROM 
METER. 

Since  I  began  experimenting  I  have 
owned  a  telephone  ringing  Magneto  Gen- 
erator.   It  delivered  a  strong  high  voltage 
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Here's  How  To  Make  a  Battery  Motor  or 
D.  C.  Dynamo  From  a  Telephone  Magneto. 
A  Commutator  Is  Required,  But  Its  Con- 
struction, With  But  Two  Segments,  Is  Very 
Simple. 

alternating  current  which  was  of  very 
little  use  to  me.  But  I  have  devised  a 
simple  way  of  transforming  it  into  a  pow- 
erful battery  motor,  which  will  run  at  high 
speed  with  three  cells  and  when  used  as  a 
dynamo  will  supply  sufficient  direct  current 
for  lighting  small  electric  lamps,  motors, 
bells,  etc.  As  seen  in  the  illustration  the 
apparatus  consists  of  a  tzvo-sector  commu- 
tator which  was  made  as  follows : 

To  the  surface  of  a  thread  spool  de- 
prived of  the  flanges  were  glued  two  thin 
copper  plates,  equal  in  length  and  sep- 
arated from  each  other  about  1/16  of  an 
inch. 

To  the  end  of  the  armature  shaft  were 
soldered  two  pieces  of  copper  wire  of  about 
two  inches,  then  the  commutator  was  slipt 
thru  the  center  one  and  glued  to  the  end 
of  the  shaft,  the  connections  being  made  as 
shown  in  the  diagram,  where  AB  and  CD 
represent  the  two  terminals  of  the  arma- 
ture windings. 

The  motor  was  mounted  on  a  wooden 
base  and  the  two  copper  brushes  fixt  as 
shown.  The  armature  winding  was  re- 
moved and  the  fine  wire  was  changed  for 
number  20  single  cotton  covered  copper 
wire.  As  a  dynamo  the  voltage  will  be  re- 
duced from  110  or  150  to  8  or  10  volts,  with 
V8  to  Yt  ampere  of  current.  About  the 
same  potential  is  required  to  operate  it 
from  batteries. 

Contributed  by  JOSfi  VELARCO,  JR. 


A  DRY  CELL  TELEGRAPH  LINE. 

One  terminal  of  the  sounder  must  be 
connected  to  the  lever  of  the  key  and  the 
key  must  have  two  points.  The  adjustment 
screw  may  make  contact  with  the  extra 
point,  which  may  be  fastened  to  base  of 
the  key.  If  the  adjustment  screw  strikes 
metal  the  extra  point  may  be  made  of  a 
strip  of  brass  fastened  to  the  wood  base 
and  bent  up  over  the  metal  base. 

Contributed  by  W.  LEE  DORN. 
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A  Unique  Form  of  Telegraph  Circuit  Employ- 
ing Dry  Cells  Instead  of  a  Gravity  Battery 
at  Either  End  of  the  Line. 


A  DIRECT  READING  RESISTANCE 
MAGNETO. 

An  ordinary  voltmeter  and  ammeter  are 
connected  in  series  with  the  source  of  sup- 
ply in  order  that  a  definite  amount  of  volt- 
age (110  volts  in  this  case)  may  be  main- 
tained at  all  times. 

The  ammeter  described  is  one  with  a 
scale  of  0.3  ampere,  the  scale  being 
calibrated  to  read  in  tenths.  The  following 
readings  are  herewith  given  for  the  con- 
venience of  those  who  wish  to  use  the  same 
size  ammeter: 

Amperes  in  tenths    Resistance  in  ohms 


.1 

1100.000 

.2 

550.000 

.3 

366.666 

.4 

275.000 

.5 

220.000 

.6 

183.333 

.7 

157.142 

.8 

137.500 

.9 

122.222 

1.0 

110.000 

1.1 

100.000 

1.2 

91.666 

1.3 

84.615 

1.4 

78,571 

1.5 

73.333 

1.6 

68.750 

1.7 

64.117 

1.8 

61.111 

1.9 

57.894 

2.0 

55.000 

2.1 

52.380 

2.2 

50.000 

2.3 

47.826 

o  

110  Volt 
P.  C.  Supply 


\  Resistance 
pNWM        under  mea- 


and£=Rx.C 


Resistance 


surement 


Ammeter  scale  - 
reading  in  values 
of  resistance 


A  Clever  Way  to  Rig  Up  a  Direct-Reading 
"Resistance  Meter"  By  Means  of  a  Voltmeter 
and  an  Ammeter,  the  Scales  of  the  Latter 
Instrument  Being  Calibrated  in  Values  of 
Resistance. 


2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 


45.00 
44.000 
42.300 
40.740 
39.285 
37.931 
36  ^66 


Should  it  be  necessary  to  measure  lower 
values  of  resistance  more  resistance  can 
be  inserted  in  the  supply  source,  thereby 
lowering  the  voltage,  but  new  values  of  re- 
sistance will  have  to  be  figured  for  a  new 
scale.  The  main  idea  is  to  once  plot  the 
values  of  resistance  and  maintain  the  cur- 
rent supply  at  an  exact  value. 

This  method  of  measuring  resistance  is 
modeled  after  that  followed  in  the  elec- 
trical laboratory,  employing  two  standard 
and  accurately  calibrated  instruments  such 
as  a  voltmeter  and  ammeter,  which  enable 
one  to  utilize  the  relations  of  Ohm's  law  to 
determine  accurately  the  resistance  of  a 
certain  coil.  One  very  important  factor, 
however,  in  such  measurements  at  least 
where  accuracy  is  demanded  or  required,  is 
that  the  source  of  current  shall  be  very- 
constant.  This  is  rarely  so  on  ordinary 
110-volt  lighting  or  motor  circuits,  owing 
to  the  variations  in  potential  on  such  sys- 
tems, occasioned  by  variations  in  load,  and 
the  only  really  accurate  and  dependable 
source  of  current  is  a  storage  battery. 

Contributed  by  E.  T.  JONES. 
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By  W.  WHMFEIEILB  SECOR 

No.  5— PRACTICAL  ARMATURE  WORK,  INCLUDING  BANDING 


IN  the  last  paper  we  took  up  some  of 
the  machining  operations  on  motor  and 
dynamo  field  castings,  and  in  the  pres- 
ent paper  we  will  take  up  some  prac- 
tical details  of  armature  work,  partic- 
ularly that  part  of  the  work  which  usually 


Board  sling  for 
handling  arma- 
ture-. 


Lifting  Armatures — Always  Use  a  Board  Cut 
to  the  Shape  Shown  So  the  Rope  Can't  Cut 
the  Windings. 

falls  to  the  lot  of  the  Electrical  Machinist. 

At  Fig.  1,  a  few  suggestions  are  shown 
for  the  handling  of  dynamo  or  motor  arma- 
tures, as  this  is  very  important.  An  arma- 
ture, no  matter  whether  large  or  small, 
should  never  be  set  down  on  an  ordinary- 
floor,  but  should  rest  on  a  piece  of  cloth  or 
burlap,  and  in  many  shops  it  is  one  of  the 
ten  commandments  that  an  armature  must 
not  be  laid  down  on  its  side  or  laminations, 
as,  owing  to  the  small  width  of  the  teeth, 
there  is  liable  to  be  too  much  strain  on  them 
caused  by  the  heavy  weight  of  the  arma- 
ture and  the  teeth  pushing  into  the  winding, 
thus  grounding  or  short-circuiting  some  of 
the  turns  composing  them. 

It  is  the  best  plan,  therefore,  to  always 
place  armatures  on  a  rack  suitably  built  for 
the  purpose,  or  else  on  armature  stands 
provided  with  roller  or  ball-bearings,  such 
as  that  shown  at  Fig.  3. 

In  lifting  the  heavy  armatures  by  means 
of  a  rope  sling  and  chain  block  or  other 
tackle,  it  is  not  sufficient  that  a  substantial 
rope  be  used,  but  also  it  should  be  spread 
out  on  a  wooden  block  or  board  having 
"V"  notches  cut  in  both  ends  as  shown  at 
Fig.  1.  This  is  done  to  prevent  the  rope 
from  bearing  against  the  commutator  or 
the  armature  coils,  which  would  be  liable  to 
damage  them  both  mechanically  and  elec- 
trically. It  is  easy  to  remove  the  armature 
from  some  machines,  which  have  the  top 
half  of  the  field  carcase  or  yoke  split  at 
the  center,  as  in  this  case  the  top  half  of 
the  circular  field  frame  can  be  lifted  off, 
also  the  top  caps  of  the  bearings,  when  the 
armature  and  shaft  can  be  readily  lifted 
out. 
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Detail  of  Tension  Clamp  for  Armature  Band- 
ing Wire.     It  Is  Adjustable  Yet  Simple  to 
Make. 


Another  detail  shown  at  Fig.  1  is  that  of 
removing  the  armature  from  a  solid  frame 
machine,  and  this  is  always  a  difficult  job 
to  perforin.  Substantial  wooden  blocks  or 
else  a  strong  box  is  placed  in  front  of  the 
machine,  after  one  of  the  end  bearing 
frames  has  been  removed,  and  the  arma- 
ture is  generally  lifted  and  moved  out  of 
the  frame  by  two  men,  one  stationed  at 
either  end  of  the  armature  shaft.  Some 
burlap  or  padding  should  be  placed  on  the 
blocking,  so  that  the  armature  will  not  rest 
directly  on  the  wood,  and  great  care  should 
be  taken  to  see  that  no  screws,  metal  cut- 
tings or  nails  are  on  the  surface  where  the 
armature  is  to  rest,  as  this  will  be  driven 
into  the  windings  by  the  weight  of  the 
armature  pressing  upon  them,  and  cause 
short-circuits,  etc.,  in  the  windings. 


FOR  JOHES 

A SCIENTIFIC  magazine  is  supposedly 
notorious  for  its  dry  reading.  Still 
we  flatter  ourselves  that  the  ELEC- 
TRICAL EXPERIMENTER  can  hold  your 
attention  without  your  yawning  too  fre- 
quently. 

Of  course  you  like  to  laugh — we  all  do. 
Sometimes  we  make  you  smile  while  you 
peruse  the  EXPERIMENTER.  Perhaps 
sometimes  you  laugh  out  loud — at  some 
of  our  "preposterous  ideas"  which  we 
print  here.  And  then  of  course  the  joke's 
on  us,  because  we  were  real  serious! 

Now  it  occurred  to  us  that  we  would 
like  to  print  a  column  of  real,  original 
jokes  every  month,  but  here's  the  hook: 
The  joke  must  be  a  SCIENTIFIC  JOKE. 
No,  this  is  no  joke,  we  mean  it! 

Anyone  can  print  or  re-print  jokes,  but 
we  want  them  with  a  dose  of  science.  So, 
till  further  notice  we  will  pay  $3.00  as  a 
monthly  1st  prize  for  the  best  joke,  and 
$1.00  for  each  other  one  we  print. 

So  you  will  know  what  we  mean  with  a 
"Scientific  Joke,"  we  print  one  here, 
which  we  purloined  from  the  "Baltimore 
American": 

LOGICAL. — "I  want  some  good 
current  literature." 
"Here  are  some  books  on  elec- 
tric lighting." 

Now  of  course,  our  readers  can  do  much 
better  than  this.  So  let's  wait  and  see. 
One  reader  can  submit  as  many  jokes  as 
he  pleases.  Even  if  it  is  old  the  joke  is 
not  necessarily  barred  or  condemned. 
There  is  one  rule  however:  The  joke  must 
not  be  too  technical;  in  other  words,  it 
must  be  readily  understood  by  anyone. 
Not  more  than  100  words  can  be  used. 
Use  only  one  side  of  the  paper. 

Address 

SCIENTIFIC  JOKE  EDITOR, 

Care  of  this  publication. 


BANDING  WIRE  TENSION  CLAMP. 

The  winding  of  armatures  hardly  comes 
under  the  head  of  electrical  machine  work, 
so  therefore  this  will  not  be  touched  upon 
except  here  and  there  in  this  series  of 
papers. 

One  of  the  next  important  details  which 
arrests  our  attention  in  the  electrical  ma- 
chine shop  routine  is  the  banding  of  arma- 
tures. Before  proceeding  with  the  details 
of  banding  the  windings,  which  work  covers 
the  winding  around  the  exterior  perifery  of 
the  core  several  bands  of  phosphor  bronze 
or  tinned  steel  wire,  which  serves  to  retain 
the  armature  coils  within  the  slots,  we  will 
first  take  up  the  construction  of  a  useful 
and  substantial  tension  clamp  for  use  in 
applying  the  banding  wire. 

As  might  be  surmised,  there  is  no  use,  and 
in  fact  great  danger,  in  applying  a  loose 
wire  band  or  bands  on  an  armature,  for  it 
must  be  remembered  at  all  times  that  the 


peri  feral  speed  of  a  spot  on  the  surface  of 
an  armature  to  be  used  in  an  electric  motor 
or  dynamo  is  very  high,  and  in  no  case  is 
it  less  than  several  thousand  feet  per  min- 
ute. The  consequence  of  a  loose  band  or 
one  improperly  soldered  and  fastened  is 
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Banding   Armatures — The   Full   Details  Are 
Explained  in  This  Paper.    A  Mean  But  Nec- 
essary Job. 


likely  to  be  a  damaged  armature,  and  the 
writer  has  seen  accidents  of  this  kind  which 
have  not  only  destroyed  the  electrical  wind- 
ing on  the  armature  but  have  very  badly 
damaged  the  core  teeth,  not  to  mention  the 
"fireworks"  displayed  when  the  affair  took 
place — all  this  trouble  being  caused  by  a 
loose  band  becoming  displaced  so  as  to  be 
caught  between  the  whirling  armature  and 
the  field  pole-pieces. 

The  tension  block  shown  at  figure  2  is 
therefore  a  very  important  piece  of  appa- 
ratus. It  is  usually  made  by  the  electrical 
machinist  and  electrician,  with  brass  and 
fiber  for  the  top  and  bottom  clamping  plates, 
or  these  can  be  made  of  iron,  etc.  Brass 
has  the  advantage  that  it  will  not  rust,  and 
is  therefore  the  more  desirable  for  the  top 
and  bottom  members.  Between  the  two 
metal  plates  there  are  placed  two  fiber  com- 
pression blocks,  between  which  the  banding 
wire  passes,  and  the  tension  on  which  blocks 
may  be  regulated  to  any  pressure  desired 
by  simply  screwing  down  on  the  two  thumb- 
nuts  on  the  bolts  passing  thru  the  two  sides 
of  the  tension  block.  Two  holes  are  drilled 
in  the  rear  corners  of  the  tension  block 
base,  in  the  manner  shown,  to  which  a  wire 
saddle  is  attached,  and  this  leads  down  to  a 
screw  eye  fastened  to  the  floor.  The  band- 
ing wire,  which  may  be  of  tinned  steel,  plain 
or  tinned  phosphor  bronze,  or  sometimes 
hard  brass  wire,  and  which  comes  wound 
on  a  stock  spool,  is  held  on  a  metal  rod  or 
piece  of  pipe  in  some  form  of  frame  or 
saddle  in  the  manner  illustrated  at  Fig.  2. 

A  very  good  support  for  this  spool  of 
wire  can  be  formed  from  a  piece  of  flat 

(Continued  on  page  1180) 


String 
band 


tteod^ 
seated 


Fig.  4 


Heading  Up  Armatures.  It's  Done  With  a 
Piece  of  Cloth  Cut  to  the  Shape  Shown  At 
the   Right,  the  Bands   Holding   It  in  Place. 
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This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  things  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings.  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00 


SECOND  PRIZE,  $2.00 


THIRD  PRIZE,  $1.00 


ELECTRIC  PEN. 

The  diagram  shows  an  electric  pen  which 
can  be  made  in  a  few  minutes.  This  in- 
strument is  very  useful  for  marking  tools, 
etc.  It  is  run  by  a  small  step-down  trans- 
former, such  as  one  used  for  operating  toy 
trains.  -The  coils  and  armature  of  an  old 
bell  are  removed  from  the  iron  base  and 
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Easily  Made  Electric  Etching  Pen. 

mounted,  on  a  piece  of  board  about  ten 
inches  long  and  three-quarter  inches  wide. 
The  hammer  is  filed  off  and  end  of  arma- 
ture is  bent  as  in  sketch.  The  contact 
maker  is  also  filed  off  and  a  regulator  A 
is  put  on  in  its  place. 

To  write,  the  pen  is  grasped  by  handle 
and  point  P  is  brought  into  contact  with 
metal  to  be  written  upon.  As  soon  as  the 
contact  is  made  an  action  similar  to  that 
of  an  electric  bell  is  set  up. 

The  writer's  pen  works  best  on  eleven 
volts,  but  of  course  the  current  required 
is  determined  by  the  coils  used. 

(Editorial  Note. — The  contributor  sub- 
mitted an  excellent  sample  of  this  electric 
etching  on  a  silver  watch  case.) 

Contributed  by  G.  BOUCHER. 


VACUUM  CUP  CONTACT. 

This  device  could  be  used  instead  of 
unsightly  binding  posts  on  wireless  sets ; 
also  instead  of  cord  tips  on  telephone  re- 
ceivers as  well  as  on  condenser  surfaces, 
experimental  circuits,  etc.  The  rubber  cup 
is  wet,  if  necessary,  before  being  pusht 
tightly  against  the  metal  surface. 

Contributed  by  EDWARD  STANKO. 
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NEW  TYPE  EXPERIMENTAL  ARC 
LAMP. 

A  very  interesting  arc  lamp  may  be  made 
in  the  following  manner  :  First  we  must 
obtain  an  old  bicycle  pump.  Then  remove 
rubber  hose  and  bottom,  leaving  piston  and 
cylinder.  When  this  is  completed,  cut  cylin- 
der (A)  and  piston  (B)  in  half,  drill  small 
hole  at  end  of  piston  (B)  and  then  wind 
(A)  with  four  layers  of  No.  18  annun- 
ciator wire  as  shown  in  diagram  (N). 

Fibre  bushing  (M)  is  placed  between 
(A)  and  (B)  in  order  to  keep  (B)  in  the 
center.  A  hole  is  drilled  in  wooden  block 
(K')  so  that  coil  (A)  shall  stand  firmly 
perpendicular  to  it.  After  this  is  com- 
pleted, erect  two  pulleys  as  shown  in  dia- 
gram and  prolong  a  soft  wire  from  piston 
over  pulleys  to  socket  for  carbon  and  then 
fasten.  The  socket  (H)  should  be  counter- 
sunk as  shown,  with  its  lower  carbon  placed 
as  shown  in  diagram.  The  connections  for 
wires  are  shown  in  the  sketch  and  the  bind- 
ing posts  are  O  and  O1.  Lamp  can  be 
regulated  by  adding  or  decreasing  weight 
at  carbon  end  and  can  be  operated  on  40 
to  50  volts,  direct  current. 

Contributed  by       JACOB  KEENER. 


Home-Made  Electric  Arc  Lamp  Made  Partly 
From  an  Old  Bicycle  Pump,  and  Other  Odds 
and  Ends  Found  About  the  Experimenter's 
"Lab." 


Quick-Acting  Suction  Cup  Contact. 


'HAIR  ELECTRICITY"  LIGHTS 
GEISSLER  TUBE. 

If  a  hard  rubber  comb,  which  has  been 
electrified  by  running  it  thru  the  hair,  is 
presented  to  the  terminal  of  a  Geissler  tube, 
the  effect  of  the  discharge  can  plainly  be 
seen.  Needless  to  say,  this  experiment 
must  be  performed  in  the  dark. 

Contributed  by  FRED  FLOYD,  JR 


RHEOSTAT  FROM  BATTERY  CAR- 
BONS. 

Herewith  is  a  diagram  of  a  small  rheo- 
stat. It  can  be  made  of  one  or  more  old 
battery  carbons  if  desired.  In  Fig.  1  the 
white  spaces  are  simply  slits  made  in  the 
carbon  by  a  hack-saw.  In  Fig.  2  the  arrows 
show  the  course  taken  by  the  current. 

Contributed  by      WM.  ATKINSON. 


■-Cut  made 
_  _  s-=       by  hacksaw 


FI&.  2 


Rheostat    Resistances    Made    From  Battery 
Carbons. 


FARMER'S 


ELECTRIC 
CLOCK. 


ALARM 


Rising  sun  shines  through  sun  glass  (A), 
which  is  focused  on  thread  (B),  causing 
thread  to  burn.  This  released  metal  spring 
(C),  closing  circuit  and  ringing  bell  (D). 
Farmer  gets  up  and  goes  to  work.  On 
rainy  mornings  the  alarm  will  not  ring, 
thus  allowing  the  farmer  to  sleep  as  long 
as  he  pleases.  The  inclement  weather 
would  prevent  his  working  if  he  did  get  up 
early. 

Contributed  by  ALTON  D.  SPENCER. 

[Wal,  I'll  be  hom-swoggled  and  be 
dinged,  if  thar  ain't  a  purty  fine  idea.  But, 
Gosh  all  hemlock,  Alton,  me  boy,  you  furgit 
that  thar  "Daylight  Savin' "  statuty.  When 
it's  5  o'clock  now  it's  only  4  o'clock,  and  the 
sun  hain't  ris  yet,  dadgast  their  buttons! 
P.  S.  2 — Aside  from  the  above,  WHO  will 
focus  the  lens  exactly  every  morning,  and, 
alas  and  alack — suppose  it's  cloudy  'or  it's 
rain  ingf  ?  ? — Editor.  ] 


The  Ideal  Sun- Rise  Alarm  for  Farmers. 
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Improved  Firelless  CooEleir 

not  be  packed  in  tightly.  No  mineral  wool 
is  shown  at  bottom  but  rather  a  double 
aluminum  bottom  "H." 

In  using  the  body  with  cover  in  place  is 
placed  upon  the  heater  and  contents  brought 
to  a  boil.  This  is  accomplished  with  a 
minimum  amount  of  heat  as  there  is  no 
loss  of  heat  through  radiation  from  walls 
and  cover. 

Then  it  is  lifted  from  fire  to  base  and 
there  it  will  continue  to  cook  for  hours  if 
necessary. 

The  advantage  of  the  fireless  cooker,  well 
known  to  many,  are  the  saving  of  fuel,  and 
the  impossibility  of  burning  the  food.  Thus 
one  can  set  food  on  at  night  and  it  will  be 
ready  in  the  morning  or  the  evening  meal 
may  be  set  to  cook  in  the  morning  before 
going  to  business  and  be  ready  when  one 
returns  from  work. 

This  would  prove  very  handy  for  many 
who  room  in  the  large  cities,  working  dur- 
ing the  day  and  yet  prefer  doing  some  of 
their  own  cooking.  Comparatively  few 
people  are  awake  to  these  advantages. 
Contributed  by  JAMES  MACINTYRE. 


A  cooking  utensil  designed  to  take  the 
place  of  a  fireless  cooker  is  described  here- 
with : 

It  is  composed  of  a  cover  "B,"  body  "E" 
and  base  "F."  The  ordinary  fireless 
cooker"  is  bulky,  taking  up  often  valuable 
space  in  the  kitchen  whether  in  use  or  not. 
Second  it  is  an  expensive  article  to  buy. 
Third — being  difficult  to  keep  clean,  unless 
extraordinary  care  is  taken  it  is  liable  to 
smell  sour. 

The  device  here  submitted  can  be  made 
at  a  fraction  of  the  cost  of  the  ordinary 
cooker. 

It  can  be  handled,  washed  and  put  away 
like  any  other  cooking  utensil. 

It  might  be  well  to  say  a  word  concerning 
its  construction  and  method  of  using  it. 

The  cover  "B"  has  a  handle  I  and  an 
air  vent  A.  The  walls  are  of  aluminum 
and  the  packing,  mineral  wool.  Mineral 
wool  is  a  cheap  non-inflammable  non-con- 
ductor of  heat.  The  body  and  base  are 
of  the  same  material  and  all  three  pieces 
should  have  packing  of  about  one  and  one- 
half  inches  thickness.     The  wool  should 


The  Advantages  of  This  Fireless  Cooker  Are 
Self- Evident.    Very  Practical  and  Cheap. 


CUTTING    GLASS  BOT- 
TLES. 

It  often  happens  that  one 
desires  to  cut  a  glass  bottle 
to  make  a  battery  jar  or  for 
whatever  purpose,  but  there 
seems  to  be  a  common  impres- 
sion that  it  is  difficult  to  do, 
while  as  a  matter  of  fact  it  is 
exceedingly  simple,  and  I  have 
performed  it  many  times  and 
with  good  results. 

All  you  need  is  to  get  a  brick 
or  some  other  non-inflamma- 
ble substance  of  whatever 
height  you  wish  to  cut  your 
jar.  Next,  place  a  heavy 
or  preferably  a  short  length 
of  J^-inch  iron  rod,  in  the  fire 
and  heat  about  six  inches  of 
the  end  to  a  bright  red  heat. 
Then  using  the  brick  as  a  rest 
or  guide,  as  in  Fig.  1,  turn  the 
bottle  slowly,  keeping  the  red- 
hot  bar  well  in  contact  with 
the  bottle  until  the  bar  just 


A  New  Bottle-Cutting  Wrinkle!     Iron  Bar  Should  Be  Provided  With 

Handle. 


ceases  to  be  red.  Then  quick- 
ly plunge  the  bottle  in  a  pail 
of  cold  water,  and  if  carefully 
done  a  fine  crack  will  be  the 
result.  The  theory  of  this  idea 
is  that  glass  is  a  very  poor 
conductor  of  heat,  and  as  the 
bar  touches  the  glass  only  a 
fine  line  all  around  the  bottle, 
it  will  therefore  only  be  heated 
in  a  fine  ring  around  same  and 
the  rest  remains  comparatively 
cool.  Upon  plunging,  in  the 
water  a  click  will  be  heard 
and  the  neck  and  upper  part 
of  bottle  will  remain  in  your 
hand,  Fig.  2,  leaving  an  edge 
cut  as  clean  as  if  cut  with  a 
glazier's  diamond. 

Another  trick  is  to  saturate 
a  woolen  string  with  turpen- 
tine and  then  set  fire  to  it.  The 
bottle  is  then  plunged  into  cold 
water. 

Contributed  by 

E.  C.  MEILLORET. 


THERMOMETER    FOR  RECORD- 
ING MAXIMUM  TEMPERATURE. 

Secure  an  old  thermometer  and  empty 
out  the  mercury.  If  you  have  not  one  on 
hand,  a  bulb  can  be  blown  on  a  piece  of 
capillary  tubing  by  heating  the  end  in  a 
Bunsen  flame  until  it  closes  and  then  blow- 
ing gently  into  it,  after  removing  it  from 
the  flame.  Next  heat  the  tube  at  a  point 
about  an  inch  from  the  bulb,  revolving  it 
slowly,  and  remove  it  from  the  flame  when 
soft,  still  revolving  it,  draw  it  out  carefully, 
so  that  the  small  inner  bore  of  the  tube  is 
almost  closed.  (It  must  be  less  than  half 
the  original  bore  in  order  to  function 
properly),  and  set  it  on  an  asbestos  mat 
to  cool.  Now  put  about  ten  grams  of 
mercury  in  a  shallow  evaporating  dish  and 
arrange  the  apparatus  as  shown  in  the 
figure. 


When  the  tube  has  cooler  it  should  be 
heated  once  more,  near  the  top,  and  bent 


at  an  angle  of  about  90  degrees,  then  clamp 
it  in  the  position  shown  with  the  open  end 


dipping  under  the  surface  of  the  mercury. 
Heat  the  bulb  gently  and  then  allow  it  to 
cool.  Atmospheric  pressure  will  force  some 
of  the  mercury  into  the  bulb.  Repeat  this 
operation  several  times  until  the  bulb  is 
almost  full.  Then  heat  it  strongly,  but  do 
not  allow  the  mercury  to  boil,  until  the 
mercury  expands  and  fills  the  tube,  ex- 
pelling all  the  air  and  leave  it  in  position 
until  the  mercury  has  cooled  to  100°  Centi- 
grade, when  it  should  be  quickly  lifted  from 
the  dish  and  the  end  closed  in  the  Bunsen 
flame  before  the  mercury  column  recedes 
and  allows  any  air  to  enter.  After  cooling 
it  should  be  wired  to  a  base  and  a  scale 
attached  which  is  marked  by  comparison 
with  a  standard  thermometer.  To  reset  it 
simply  hold  vertically  and  shake. 

Contributed  by  A.  K.  LAING. 
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THE  carbon  or  microphone-  transmit- 
ter, like  all  other  good  things,  must 
give  way  to  something  better.  His- 
tory shall  record  the  good  deeds  of 
the  carbon  transmitter,  while  the 
ones  herein  described  have  the  stage. 


Something  Brand  New  in  Telephone  Trans- 
mitters— a  Magnet  Fastened  to  the  Diafram 
Acts  on  an  Ionic  Stream  and  Causes  Varia- 
tions in  It,  as  Well  as  the  Current  Travers- 
ing It. 

Some  of  the  reasons  why  the  transmit- 
ters disclosed  herein  will  supersede  the  old 
form  are :  A  more  subtle  medium  is  em- 
ployed in  place  of  carbon  granules,  namely, 
a  gas  or  vapor  thru  which  the  current  to 
be  varied  flows ;  there  can  be  no  packing, 
frying  or  harshness,  which  is  caused  by 
carbon  granules  and  too  much  current : 
both  small  and  large  currents  are  allowable 
for  use ;  the  articulation  it  reproduces  is  as 
perfect  as  it  can  humanly  be  reproduced. 

These  transmitters  are  available  for  both 
wire  and  wireless  telephony ;  and  in  wire 
telephony  as  distortionless  repeaters  as 
well  as  transmitters.    They  are  as  simple 


in  form  and  nature  as  the  microphone. 
Since  large  currents  can  be  used  in  this 
form  of  transmitter,  it  becomes  possible  to 
modulate  the  antenna  current  directly  or 
thru  several  transmitters  in  concatenation, 
in  wireless  telephony. 

These  transmitters  employ  any  medium 
known  in  the  art  as  a  gas  or  vapor  or  ionic, 
thermionic  or  electronic  discharge,  as  the 
medium  to  be  varied  by  the  sound  waves. 

This  medium  may  be  produced  by  the 
mercury  arc,  by  carbon  arcs,  by  cathode 
and  X-rays,  by  radium  rays,  by  the  Edison 
Effect,  by  flames  into  which  chemicals  have 
been  placed  and  thru  which  current  is  past, 
by  vacuum  tube  discharges  of  all  kinds,  in- 
cluding Tesla  bulbs,  by  hot  bodies  of  all 
kinds  thru  which  a  current  of  electricity  is 
passing,  including  those  heated  by  light  con- 
centrated by  a  lens,  by  photo-electric  cells 
and  by  ultra  violet  light  falling  on  metals 
or  otherwise,  and  all  these  ways  of  pro- 
ducing ions  are  spoken  of  synonymously 
herein. 

Furthermore,  a  combination  of  one  or 
more  of  the  above  media  may  be  employed 
simultaneously,  as,  for  instance,  cathode 
and  X-rays,  one  inside  the  tube,  the  other 
outside,  or  both  within  the  tube.  When 
cathode   and   X-rays    in   combination  are 


The  "Edison  Effect"  Is  Here  Employed  and 
the  Magnet  on  the  Diafram  Causes  Varia- 
tions in  the  Ionic  Stream. 


Fig.  6.  Model  of  One  Type  of  Gaseous  Tele- 
phone Transmitter  Built  by  the  Author. 


exploycd,  the  current  to  be  varied  flows 
from  a  terminal  or  electrode  in  the  X-ray 
tube,  thru  the  cathode  rays,  thru  the  glass 
vessel,  thru  the  air  ionized  by  the  X-rays 
generated  by  the  cathode  rays,  to  a  ter- 
minal or  electrode  placed  in  the  X-ray  field. 
It  is  well  known  that  the  bombardment  of 
the  glass  wall  of  the  X-ray  tube  by  the 
.cathode  rays  heats  it  and  makes  a  con- 
ductor of  it. 

The  transmitters  operate  as  a  rule  by 
throttling  or  obstructing  means  placed  in 
the  ion  path,  but  may,  of  course,  also  op- 
erate by  non-throttling  means  to  vary  the 
ions  and  consequently  the  current  flow. 

The  throttling,  obstructing  or  varying 
means  caused  to  operate  on  any  of  the 
above  media  by  means  of  sound  waves  can 
be  of  a  material  nature,  including  the  sound 
waves  themselves ;  or  be  of  an  intangible 
nature  such  as  magnetism  and  electricity, 
both  static  or  dynamic  electricity ;  or  a  com- 
bination of  one  or  more  of  the  above  means. 

When  magnetism  or  electricity  is  used  as 
the  throttling,  obstructing  or  varying  means 
perfect  articulation  is  obtained  due  to  the 
subtle  means  employed,  namely,  magnetism 


or  electricity  or  both  acting  upon  very  mo- 
bile gases.  The  articulation  will  be  equal 
to  that  of  the  Bell  magneto-electric  tele- 
phone transmitter,  which  is  well  known  to 
be  approximately  perfect. 

The  magnetism  for  magnetic  throttling 


Fig.  3  Shows  How  Diafram  May  Alter  Cur- 
rent Flow  Thru  Gas  or  Vapor  Path  by  Elec- 
trostatic Changes. 


or  varying  can  be  had  from  permanent  or 
electromagnets. 

The  magnet  may  act  directly  upon  the 
gas  or  vapor  path ;  or  upon  mechanical 
obstructions  placed  in  the  path ;  or  upon 
mechanical  means,  which  latter  in  turn  con- 
trol auxiliary  electric  currents,  whereby  the 
main  transmitter  current  is  affected ;  or  a 
combination  of  the  above  means  may  be 
used. 

The  Bell  magneto-electric  telephone  trans- 
mitter in  combination  with  a  conducting 
path  of  gas  or  vapor  is  also  possible.  This 
transmitter  may  be  called  an  "Ionophone" 
or  "Phonion,"  because  each  signifies  "speak- 
ing ion,"  and  ions  are  used  in  all  forms  of 
this  transmitter ;  altho  it  may  be  possible  to 
use  a  liquid  or  granular  material  conduct- 
ing path  and  have  the  voice  controlled 
magnet  operate  upon  this  path. 


Fig.  5.  Another  Type  of  Gaseous  Telephone 
Transmitter  Devised  and  Built  by  the  Author. 
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A    Clever    Form    of    "Valve"    for  Gaseous 
Transmitter  Modulation.     The  Holes  in  the 
Valve  Members  May  Be  Moved  Into  or  Out 
of  Register. 


PRACTICAL  GASEOUS  MICROPHONES. 

I  will  attempt  to  describe  in  detail  only 
the  use  of  a  few  of  the  above  media  and  a 
few  ways  of  obstructing  or  varying  the 
media  in  such  transmitters,  which  will  suf- 
fice to  bring  out  the  great  advantages  of 
these  forms  of  transmitters. 

Only  two  small  current  models  were  con- 
structed, which,  while  somewhat  crude,  in- 
dicate the  great  possibilities  of  these  trans- 
mitters. They  both  employ  magnetism  as 
the  throttling  or  varying  means,  it  being 
more  easy  to ,  construct  such  models  be- 
cause, while  simple  in  all  forms,  when  one 
has  not  the  necessary  facilities  and  appa- 
ratus, other  forms  using  internal  throttling 
means  are  especially  difficult  to  construct 
and  it  is  no  easy  matter  to  find  artisans 
who  do  such  work.  The  delicate  facilities 
and  manipulations  needed  in  the  construc- 
tion of  first-class  instruments  cannot  be 
had  outside  of  a  well-equipt  laboratory  or 
manufactory. 

In  Fig.  1  is  illustrated  a  mercury  arc  tube, 
which  can  be  provided  with  starting  means 
and  means  to  keep  the  arc  quiet.  Con- 
nected in  series  with  the  tube  is  a  battery 
and  an  induction  coil  primary  ;  the  second- 
ary of  said  induction  coil  being  connected 
to  a  telephone  receiver.  In  short,  the  cir- 
cuit is  the  same  as  for  a  carbon  transmitter. 
Adjacent  the  tube  and  partly  surrounding 
it  is  a  permanent  magnet,  N-S,  which  mag- 
net is  mounted  upon  a  diafram.  A  mouth- 
piece is  provided  as  shown.  When  the 
mouthpiece  is  spoken  into,  the  diafram  and 
magnet  vibrate.  The  vibrating  lines  of 
force  of  the  magnet  affect  the  current  in 
the  mercury  gas  or  vapor  path,  with  the 
result  that  the  vapor  current  is  varied  and 
this  varying  current  reproduces  in  the  tele- 
phone receiver  what  was  spoken  into  the 
mouthpiece. 

The  diafram  carrying  the  magnet  may  be 
vibrated  by  an  electromagnet  thru  which 
voice  currents  are  flowing.  This,  then, 
leads  us  to  the  telephone  repeater  or  am- 
plifier.* 

Fig.  1  has  the  advantage,  in  wire  tele- 
phony especially,  over  some  of  the  other 
types,  such  as  those  using  the  Edison  Effect 
for  instance,  in  that  only  one  battery  is 
required  for  generating  both  the  ions  and 
furnishing  the  current  which  is  to  translate 
the  sound  waves  into  electrical  undulations 
similar  in  form  to  the  sound  waves. 

An  electro-magnet  may  replace  the  per- 
manent magnet.  The  core  only  of  the 
electro-magnet  need  be  attached  to  the  dia- 
fram, the  coil  can  be  fixt  in  a  stationary 
manner  with  the  core  working  freely  within 

'However,  since  the  transmitters  are  capable  of 
■handJitug  large  currents,  corresponding  large  and 
powerful  variations  are  possible,  which  can  be 
sent  over  long  loaded  lines  without  repeating. 

Snob  a  device  as  Fig.  1  will  be  reversible. 
Sinoe  the  vibrating  magnet  varies  the  current 
in  the  vapor  path  of  a  transmitter,  this  varying 
■current  flowing  in  a  similar  device  used  as  a  re- 
ceiver will  affect  the  magnet  and  cause  it  to 
vibrate  together  with  the  diafram  and  thus  re- 
produce wfeat   was  spoken   into   the  transmitter. 


the  same.  In  this  case  we  get  a  very  strong 
magnet  with  very  little  material  needed  on 
the  diafram;  hence,  the  latter  can  respond 
freely  and  quickly  to  the  sound  waves  im- 
pinging upon  the  same.  The  elect ro-magnet 
may  be  fed  from  a  shunt  circuit  of  the 
transmitter  battery,  but  then  reaction  is 
quite  possible  and  this  must  be  guarded 
against  by  the  use  of  an  inductance  coil. 

When  an  electro-magnet  is  used,  the  Bell 
magneto-electric  transmitter  effect  may 
come  into  play  here,  currents  being  induced 
in  the  stationary  coil  by  the  vibrating  coil 
which  may  be  added  to  the  main  effect  pro- 
duced by  the  magnet  on  the  vapor  path. 

Auxiliary  electrodes  may  be  placed  in 
the  gas  or  vapor  path  and  the  magnet  then 
cause  the  vapor  to  be  deflected  more  or  less 
from  one  auxiliary  electrode  to  the  other  ; 
or  cause  to  immerse  the  auxiliary  electrodes 
more  or  less ;  or  cause  them  to  approach 
and  recede  from  one  another  more  or  less, 
in  each  case  to  get  the  desired  variation  of 
current  in  the  main  or  auxiliary  electrode 
circuits  or  both. 

It  is  quite  possible  that  closed  iron  rings 
placed  around  the  vapor  tube  above  and 
below  the  vibrating  magnet  may  have  an 
effect  in  making  the  vapor  more  susceptible 


The  Armstrong  Super-Autodvne  Am- 
plifier—Part II. 
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to  the  magnet  on  account  of  the  effect  the 
rings  may  have  on  the  magnetic  properties 
of  the  vapor  path. 

Fig.  2  shows  a  form  of  mercury  arc  tube 
which  makes  starting  of  the  arc  easy.  The 
anode  and  cathode  of  the  tube  are  bent 
around  to  lie  adjacent  to  each  other;  and 
furthermore  have  a  large  surface  which 
makes   them   akin  to   a   condenser.  The 
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Fig.  9 


In  This  Case  the  Diafram  Magnet  Member 
Is  Caused  to  Act  So  as  to  Vary  the  Position 
of  the  Grid  in  a  3-Electrode  Vacuum  Valve. 


vibrating,  single  pole  magnet  operates  thru 
the  center  of  the  bent  tube.  If  the  anode 
and  cathode  are  spoken  to,  they  vibrate 
and  thereby  alter  the  electrostatic  condition 
between  them,  thereby  altering  the  current 
flowing  in  the  vapor  path. 

In  Fig.  1,  a  metal  plate  may  be  placed 
near  the  gas  or  vapor  path,  as  shown  in 
Fig.  3,  a  battery  being  in  series  with  the 
plate.  The  vibration  of  the  plate  alters  the 
electrostatic  condition  between  the  plate 
and  vapor,  and  therefore  altering  the  cur- 
rent flowing  in  the  vapor  path. 

Fig.  4  shows  how  the  ''Edison  Effect"  is 
employed  in  such  a  transmitter.  Here  a 
small  incandescent  lamp  (a  four-volt  one 
was  used  in  the  model,  with  a  carbon  fila- 
ment )  is  shown  connected  to  an  "A"  bat- 
tery. Surrounding  the  lamp  externally  is 
the  plate;  this  plate  is  in  series  with  a  "B" 
battery  and  primary  of  an  induction  coil, 
the  secondary  of  said  induction  coil  being 
connected  with  a  telephone  receiver.  When 
the  filament  is  heated,  the  glass  also  be- 
comes heated  from  the  filament  heat  and 
ion  projection  and  becomes  a  conductor  and 
consequently  closes  the  circuit  of  the  "B" 
battery  thru  the  glass  and  ion  stream  within 
the  lamp.  The  action  of  the  filament  heat 
and  heat  from  ion  projection  on  the  glass 
of  the  lamp  in  this  case  is  analogous  to  the 
heat  from  cathode  ray  or  ionic  bombard- 
ment of  the  glass  tube  in  a  Crookes  or  an 
X-ray  tube ;  and  in  both  cases  the  glass 
becomes  conductive.  In  Fig.  4,  when  the 
magnet  is  made  to  vibrate,  the  ions  in  the 
lamp  are  wiped  off  more  or  less  from  the 
plate,  thus  causing  a  throttling  or  varying 
of  the  current  from  battery  "B"  and  a 
resulting  reproduction  in  the  telephone  re- 
ceiver of  the  sounds  uttered  into  the  mouth- 
piece. The  magnet  will  induce  eddy  cur- 
rents in  the  plate,  but  it  is  evident  that  in 
this  case  they  neutralize  each  other  because 
they  tend  to  flow  in  opposite  directions 
around  the  plate.  Anyway,  the  circular 
plate  is  slit  in  the  model,  so  that  eddy  cur- 
rents could  not  circulate  in  the  plate,  even 
if  they  did  not  flow  in  opposite  directions 
in  each  half  of  the  plate.  In  some  cases 
the  eddy  currents  can  be  allowed  to  circu- 
late and  then  be  utilized  to  affect  the  ion 
path. 

The  two  figures,  1  and  4,  are  diagram- 
matically  representative  of  the  two  models 
shown  by  the  photographs  and  which  latter 
are  designated  as  Figs.  5  and. 6  respectively. 
If  very  promising  results  can  be  had  from 
such  crude  models,  it  is  evident  that  well- 
constructed  transmitters  will  perform  in  a 
manner  equal  to  the  best  expectations. 

When  comparatively  heavy  currents  flow- 
in  the  vapor  path  of  Fig.  1,  and  with  a 
strong  electro-magnet  operated  by  the  dia- 
fram, comparatively  large  and  powerful 
variations  will  result.* 


The  Ionization  Caused  by  X-rays  Also  Pre- 
sents a  Possible  Field  for  Experimentation 
in  Gaseous  Telephone  Transmitters. 


*The  magnet  can  be  located  at  one  end  of  a 
lever  and  the  diafram  work  at  the  other  end. 
with  the  fulcrum  near  the  diafram  end,  then 
greater  amplitude  of  vibration  of  the  magnet 
takes  place. 

{Continued  on  page  1200  ) 
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ATTENTION 
f\  was  first  di- 
/  \  r  e  c  t  e  d,  in 
1911,  to  the 
practical 
utility  of  employing 
high  frequency  elec- 
tric waves  for  trans- 
mission of  energy 
along  wires  by 
Major  (now  Major 
General)  George  O. 
Squier.  The  discus- 
sion following  the 
publication  of  his 
results  indicated 
that,  in  the  minds  of 
many,  the  opinion 
prevailed  that  be- 
cause of  the  exces- 
sive attenuation  ob- 
taining at  the  "ultra 
audio"  frequencies, 
the  system  would  be 
inoperative  over 
great  distances.  This 
was  thought  to  be 
particularly  the  case 
if  frequencies 
greater  than  100,000 
cycles  per  second 
were  employed. 

Recentlv  this  sub- 
ject has  assumed  an 
important  aspect 

from  a  military  standpoint  and  it  was 
decided  to  conduct  further  experiments 
with  _  the  object  of  examining  the 
possibility  of  adapting  certain  existing 
types  of  radio-telephone  and  telegraph  ap- 
paratus to  multiplex  operation.  The  re- 
suits  of  the  few  preliminary  tests  which 
have  been  made  recently  by  First  Lieuten- 
ant R.  D.  Duncan,  Jr.,  and  Radio  Engineer 
Samuel  Isler  of  the  Engineering  and  Re- 
search Division,  Signal  Corps,  Washington, 
D.  C,  are  of  interest  because  they  have 
shown  that  not  only  is  it  possible  to  trans- 
mit energy,  at  least  in  sufficient  amounts  to 
actuate  standard  "radio"  receiving  appara- 
tus, over  comparatively  long  lengths  of 
wire  circuits,  but  that  frequencies  consid- 
erably in  excess  of  the  value  hitherto  named 
as  the  upper  limit  could  be  employed. 

The  apparatus  used  in  these  tests  is 
known  as  the  SCR-67,  which  is  the  ground 
set  of  the  standard  ground-airplane  radio- 
telephone equipment.  It  comprises  two 
three-electrode  vacuum  tubes  of  the  trans- 
mitting type  (Type  VT-2.  One  oscillator 
and  one  modulator)  and  connected  circuit, 
a  receiving  tube  (Type  VT-1)  and  circuit, 
and  a  two-stage  audio  frequency  amplifier. 
The  method  of  modulation,  that  devised  by 
Heising,  is  based  on  the  fact  that,  to  a  very 
close  approximation,  the  amplitude  of  the 
high  frequency  current  is  directly  propor- 
tional to  that  of  the  E.  M.  F.  applied  be- 
tween the  plate  and  the  common  filament 
terminal  of  the  oscillating  tube  ;  any  varia- 
tion of  the  E.  M.  F.,  for  example,  at  an 
audio  frequency,  will  modulate  or  mould 
the  continuous  flow  or  high  frequency 
energy  in  a  corresponding  manner,  which, 
when  received  by  a  tuned  receiving  circuit, 
and  rectified,  manifests  itself  as  an  audible 
sound  in  a  telephone  receiver.  The  means 
by  which  the  modulation  is  accomplished 
is  by  a  second  tube,  whose  plate-filament 
path  resistance  is  varied  in  accordance  with 
the  speech  frequencies  applied  to  its  input 
terminals.  By  properly  inter-connecting 
the  plate  or  output  circuits  of  the  oscillat- 


The  Above  Photograph  Shows  the  de  Forest  Audion  and  Oscillion  Apparatus  Employed  In 
the  first  "Wired- Wireless"  Tests  in  Canada,  May  15-19,  1919.  This  Test  Was  Made  Between 
Toronto  and  Hamilton,  Over  40-45  Miles,  Including  in  the  Circuit  Three  Miles  of  Cable  of  the 
Hydro-Electric  Power  Commission  Telephone  Circuit.  Wave  Length,  From  17,000  to  600 
Meters  (Iron  Cable  Also).  Clear,  Loud  Speech  Was  Received  Without  Amplifiei — Four  Words 
Were  Used  Simultaneously  Without  Interference — Talking  and  Listening,  No  "Throw-Over" 
Having  Been  Required.    The  Current  Used  Was  100-150  Milli-amperes  at  the  Transmitter  End. 

ing  and  modulating  tubes,  and  by  further 
converting  the  high  voltage  plate  power 
supply  to  the  two  tubes  from  a  constant 
potential  to  a  constant  current  system,  the 
variation  in  amplitude  of  the  high  fre- 
quency current  may  be  made  to  follow  out 
faithfully  the  variations  imprest  by  the 
modulating  source.  This  system  is  advan- 
tageous since  the  completeness  and  purity 
of  modulation  is  practically  independent  of 
the  frequency  of  the  oscillating  system. 

The  line  may  be  connected  to  the  source 
of  oscillations  in  a  number  of  ways,  of 
which  probably  the  most  convenient  is  by 
inductive  coupling. 

To  provide  a  practical  means  for  carry- 
ing out  of  the  tests,  a  wire,  running  from 
Washington,  D.  C.  to  New  York  City,  was 
placed  at  the  disposal  of  the  Signal  Corps 
by  the  Postal  Telegraph  Company.  This 
line  was  duplexed  and  was  in  continuous 
operation  by  the  Postal  Company.  In  the 
first  series  of  tests  one  multiplex  station 
was  established  at  the  Signal  Corps  Radio 
Laboratory,  Bureau  of  Standards,  Wash- 
ington, D.  C,  and  a  second  at  Dixon's  Park, 
Curtis'  Bay,  Md.,  approximately  three 
miles  from  the  Postal  office  in  Baltimore, 
the  total  wire  distance  between  the  two 
approximating  60  miles.  The  multiplex  ap- 
paratus was  connected  to  the  line  at  these 
two  points. 

Satisfactory  two-way  communication  was 
obtained;  speech  was  received  at  both  sta- 
tions, loud  and  with  exceptional  clearness, 
the  distortion  common  and  inherent  to  long 
distance  wire  telephony  being  completely 
absent.  The  tuning  at  the  receiving  sta- 
tions was  quite  definite,  comparable  in  every 
respect  to  that  when  receiving  signals  of  a 
"sharply"  tuned  radio  station.  This  last 
fact  permits  of  the  operation  of  a  number 
of  multiplex  units,  each  tuned  to  a  different 
frequency  and  without  the  use  of  filter  cir- 
cuits on  the  same  wire  line.  The  carrier 
frequency  employed  in  these  tests  was 
600,000  cycles  per  second  (wave  length  500 
meters)  ;  the  effective  line  current,  meas- 


ured at  each  of  the 
transmitting  sta- 
tions, averaged  60' 
mil-amperes.  Thru- 
out  the  tests  the  ope- 
ration of  the  multi- 
plex apparatus  in  no- 
way interfered  with 
that  of  the  wire  tele- 
graph apparatus  nor 
was  interference  ex- 
perienced from  the 
latter. 

The  satisfactory 
range  of  an  SCR-67, 
when  operating  as  a 
ground  "radio-tele- 
phone" set,  in  com- 
munication with  a 
corresponding  SCR- 
67,  is,  under  ordi- 
nary conditions,  10 
miles.  Thus,  by 
confining  and  direct- 
ing the  flow  of 
energy  to  a  definite 
direction,  the  range 
is  m  a  t  e  r  i  a  1 1  y  in- 
creased. 

The  advantages  of 
multiplex  telephony 
and  telegraphy  are 
many.  From  a  mili- 
tary standpoint 
alone,  it  is  obvious 
that    in    time    of    war    any    means  of 
increasing    the    traffic    handling  capacity 
of   already   overburdened    telephone  and 
telegraph    lines    will    be    of  inestimable 
value.     There    is    a    further  advantage 
from   an    economical    standpoint,    in  that 
certain  of  the  existing  types  of  Signal  Corps 
radio-telephone    and  telegraph  apparatus, 
large  quantities  of  which  were  purchased 
during  the  war  and  which  are  now  idle, 
with  only  slight  changes  in  construction, 
may  be  adapted  to  either  radio  or  multiplex 
operation.     The  increased  range  obtained 
makes  possible  the  connection  of  outlying 
military  posts  and  establishments  with  low 
power   units,   where    ordinarily  compara- 
tively high  power  and  consequently  heavier 
apparatus  would  be  required  if  strictly  Ra- 
dio Communication  were  solely  relied  upon. 

About  a  year  ago  the  American  Tele- 
phone and  Telegraph  Company  demon- 
strated over  a  circuit  between  New  York 
and  Pittsburgh,  as  well  as  on  several  other 
circuits,  that  it  was  successfully  and  ac- 
curately transmitting  and  receiving  several 
telephone  messages  over  a  single  wire  at 
the  same  time,  by  utilizing  audion  gener- 
ators of  high-frequency  currents,  each  fre- 
quency having  a  different  value  so  as  not 
to  interfere  with  the  others. 

Major-General  George  O.  Squier  was 
the  first  to  suggest  the  application  of  such 
currents  to  the  multiplex  telegraph  and 
telephone  system  and  took  out  patents  on 
this  system  about  ten  years  ago.  The  test 
conducted  by  the  A.  T.  &  T.  Co.  demon- 
strated conclusively  that  his  "stunt"  worked  ! 

At  the  present  time  the  first' cost  of  the 
necessary  apparatus  for  producing  the 
essential  high-frequency  currents  prohibits 
it  from  being  adopted,  except  over  certain 
circuits,  and  particularly  under  military 
conditions,  where  this  scheme  is  of  unde- 
niable and  invaluable  advantage. 


An  abstract  of  this  paper  was  presented  at  the 
Washington  Meeting  of  the  American  Physical 
Society,  April  25,  1919. 
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January  6,  1920. 
Mr.  H.  Gernsback,  Editor, 

Electrical  Experimenter, 
New  York  City. 
My  dear  Mr.  Gernsback: — 

I  have  just  received  the  enclosed  very  in- 
teresting communication  with  photographs 
from  Washington  Island. 

The  voyage  of  this  little  audion  appeals 
to  me  as  a  thing  fraught  with  romance  and 
adventure,  and  a  topic  well  worthy  of  a 
poem  by  some  radio  enthusiast. 

If  I  could  spend  a  couple  of  months  away 
from  all  cares  on  an  island  of  paradise  in 
the  South  Seas,  I  could  doubtless  compose 
my  soul  sufficient  to  write  a  poem  worthy 
of  the  theme,  but  our  New  York  subway  is 
not  conducive  to  poetic  rhapsodies.  There 
has  been  altogether  too  little  poetry  on  radio 
from  its  beginning.  It  is  a  subject  which 
might  well  attract  the  pen  of  Kipling  or 
Robert  Service. 

What  do  you  think  of  the  suggestion  that 
this  letter  from  Mr.  Travers  and  some  of 
his  photographs  be  printed,  together  with 
a  photograph  of  the  wandering  little  bulb, 
and  a  prize  offered  for  the  best  poem  on 
the  subject;  award  to  be  made  by  a  com- 
petent board  of  literary  men  ?  If  no  poem 
was  deemed  worthy,  the  prize  would  not 
be  awarded. 

I  believe  there  are  enough  broad-minded 
persons  interested  in  radio  matters,  so  that 
we  can  afford  to  widen  the  sphere  of  their 
activities  and  get  a  little  bit  away  from  the 
hard  beaten  track  of  everyday  technics  and 
hookups. 

I  shall  be  interested  in  getting  your  opin- 
ion on  the  subject. 

Very  truly  yours, 

(Signed)  Lee  de  Forest. 


HARDLY  a  month  goes  by  that  we 
do  not  read  of  some  new  wonder, 
some  new  accomplishment  of  that 
modern  Aladdin's  Lamp — The  Au- 
dion.    Its   versatility  was  clearly 
chronicled    in    our    February    issue,  but 
greater  wonders  are  to  come,  much  greater 
ones.    We  have  but  begun. 

In  the  meanwhile  the  versatile  audion 
once  more  accomplishes  a  wonder,  not  a 
scientific  one,  this  time,  to  be  sure,  but 
nevertheless  SOME  accomplishment.  The 
two  letters  printed  here  tell  the  story  better 
than  we  can.  It  befits  the  occasion  that  Dr. 
De  Forest,  the  inventor  of  the  Audion, 
should  suggest  the  idea. 

Just  think  of  a  frail  little  vacuum  glass 
tube  traveling  in  the  open  sea — in  the 
stormy  Pacific — for  thousands  of  miles,  for 
months  perhaps.  Bobbing  upon  calm  waves 
under  a  torrid  sun,  or  in  a  typhoon,  when 
\Vaves  run  sky  high.  Sighting  many  steam- 
ers, many  islands,  but  not  "rescued"  till  a 
gentle  wave  lifts  the  little  wanderer  over  a 
perilous  coral  reef  undamaged.  Thence 
another  kind  wave  assisted  by  a  zephyr, 
gently  deposits  our  little  be-glassed  vacuum 
onto  the  velvet  beach  on  a  lonesome  island 
in  the  dead  of  the  Pacific.  And  it  arrives 
undamaged.  Forsooth  what  will  the  Au- 
dion do  next ! 

(Continued  on  page  1186) 


Washington  Island, 
Via  Honolulu  and  Fanning  Island, 
December  1,  1919. 
Dr.  Lee  De  Forest,  ' 

New  York  City. 
My  Dear  Sir: 

I  am  sending  you  by  parcel  post  an  in- 
teresting valve  I  believe  to  be  one  of  your 
pre-war  types. 

This  valve  traveled  for  many  miles  thru 
the  Pacific  Ocean,  bobbed  over  a  coral  reef, 
and  came  to  rest  upon  the  sands  of  this 
island.  Washington  Island  is  a  wee  spot 
in  the  wide  Pacific,  having  less  than  a  dozen 
miles  of  coast.  It  is  situated  1,000  miles 
southwest  of  Honolulu.  The  nearest  steam- 
ship lanes  are  the  Australian,  and  they  are 
500  miles  to  the  westward.  To  the  east- 
ward there  are  no  regular  routes,  with  the 
exception  of  the  Tahiti  from  San  Francisco 
until  the  coast  is  reached.  The  coast  is 
from  3,000  miles,  vicinity  of  San  Francisco, 
to  5,000  miles,  directly  east,  vicinity  of 
Panama.  From  which  of  these  locations 
the  valve  has  come  is  difficult  to  guess. 
Not  far  from  here  is  the  Equatorial  Cur- 
rent, but  the  Counter  Equatorial  is  between, 
somewhat  upsetting  calculations. 

From  wreckage  picked  up  on  the  island 
from  time  to  time,  it  appears  drifting  objects 
come  from  the  eastward.  A  lifeboat  came 
ashore  here  which  had  been  washed  over- 
board off  the  lower  end  of  Lower  Califor- 
nia; a  direct  line  of  3,300  miles. 

I  am  enclosing  a  few  photographs.  The  one 
of  the  reef  will  give  you  some  idea  of  the 
hazardous  end  of  the  voyage. 

I  am  sending  this  valve  to  you  because 
I  believe  it  will  be  of  interest  in  your  col- 
lection. 

Yours  fraternally, 

(Signed)  R.  A.  Travers. 
In  charge  Washington  Island  Radio. 
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THE  amplification  of  received  signals 
in  radio  communication  was  prac- 
tically unknown  before  the  advent 
of  the  Vacuum  Tube,  except  pos- 
sibly by  mechanical  or  microfonic 
arrangements  capable  only  of  amplifying 
the  sound  waves  produced  by  the  diafram 
of  the  telephone  receiver.  This  was  due 
to  the  fact  that  crystal  and  similar  forms 
of  detectors  are  capable  of  rectifying  prop- 
erties only,  and  if  the  received  signals  hap- 
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Fig.  1 — This  Is  a  Possible  Method  of  Connection  Employing  High  Resistance  Grafite  Rods 
and  Suitable  for   High  or  Radio  Frequencies. 


pen  to  be  exceedingly  feeble  as  those  trans- 
mitted from  long  distances,  the  rectified 
energy  will  not  have  sufficient  volume  to 
affect  the  diaframs  of  the  usual  telephone 
receivers. 

The  VT,  on  the  other  hand,  has  proved 
itself  most  successful  and  valuable  when 
applied  to  either  or  both  rectification  and 
amplification.  In  general,  the  work  of  the 
VT  as  an  amplifier  consists  of  repeating 
the  grid  circuit  variations  caused  by  the 
received  antenna  oscillations  in  the  plate 
or  output  circuit,  on  a  much  greater  scale 
than  would  otherwise  obtain,  and  while  it 
is  quite  true  that  a  VT  amplifier  returns 
more  energy  at  its  output  than  it  receives 
at  its  input  terminals,  yet  it  does  not  actu- 
ally give  something  for  nothing.  As  a 
matter  of  fact,  the  additional  power  se- 
cured from  a  VT  amplifier  or  oscillator 
is  really  at  the  cost  of  the  plate  circuit 
"B"  battery. 

Amplification  may  be  accomplisht  at 
either  radio  or  audio  frequencies,  depend- 
ing on  the  conditions  at  hand,  and  the  use 
to  which  the  amplifier  is  to  be  employed. 
In  this  connection,  some  experimenters 
often  wonder  which  is  the  better  method 
and  why.  There  are  divers  opinions  as  to 
the  advantages  of  both  methods,  but  speak- 
in"  from  a  practical  point  of  view,  radio 
frequency  amplification  has  been  found 
more  satisfactory  when  employed  in  long 
cascades  of  4,  6  or  even  more  stages ; 
while  audio  frequency  amplification  is  pref- 
erable when  used  to  amplify  a  rectified 
current  from  one  to  two  stages  such  as 
the  Army  and  Navy  two-stage  amplifiers. 
These  two  methods  may  be  modified  and 
combined  as  in  the  case  of  special  Navy 
r-nd  Signal  Corps  6  and  7  stage  amplifiers, 
by  first  amplifying  the  initial  radio  fre- 
quency oscillations  up  to  3  steps,  then  rec- 
tifying the  resultant  current  by  means  of 
a  detector  VT.  and  finally  further  ampli- 
fying the  rectified  audio  frequency  energy 
up  to  2  or  3  more  steps  ;  the  complete  op- 
eration necessitating  the  employment  of 
six  or  seven  tubes. 


Before  making  further  remarks,  let  us 
well  understand  the  difference  between  so- 
called  radio  and  audio  frequencies  as  ap- 
plied to  amplification.  Radio  frequencies 
are  those  received  in  a  tuned  oscillating 
antenna  circuit,  prior  to  being  rectified  by 
a  detector.  These  are  quite  high,  in  fre- 
quency per  second,  and  therefore  are  not 
audible  to  the  human  ear  which  is  only 
capable  of  responding  to  frequencies  up  to 
possibly  12,000  cycles  per  second.  Audio 
frequencies,  on  th~  other  h.  id.  are  those 
which  result  in  a  receiving  system  after 
having  been  rectified  by  a  detector,  and 
since  these  are  usually  well  below  12,000 
cycles,  they  are  quite  audible  to  the  ear 
thru  the  agency  of  the  telephone  receivers. 
In  speaking  of  radio  frequency  amplifica- 
tion, therefore,  we  mean  the  magnifying 
of  the  original  antenna  oscillations  thru 
one  or  more  stages  before  actual  rectifica- 
tion takes  place;  while  audio  frequency 
amplification  refers  to  the  magnifying  of 
the  signals  after  they  have  past  thru  a 
detector  and  have  therefore  been  reduced 


to  a  comparatively  low  or  audible  fre- 
quency. 

Another  important  point  to  remember 
is  that  amplification  as  explained  here  is 
applicable  to  either  damped  or  undamped 
wave  reception ;  except  that  in  the  case  of 
undamped  or  continuous  signals,  the  pre- 
liminary VT  circuit  involves  two  functions, 
namely :  the  generation  of  a  local  source^ 
of  high  frequency  oscillations  and  the  de- 
tection of  the  "beats" ;  that  is,  the  resultant 
difference  between  the  locally  produced 
oscillations  and  the  incoming  oscillations 
or  signals.  The  Armstrong  Regenerative 
Circuit  is  capable  of  doing  this. 

CASCADE  AMPLIFICAT.'ON. 

We  are  concerned  in  this  article  with 
the  so-called  "cascade"  or  multi-stage 
method  of  amplification  as  distinguisht 
from  Regenerative  or  other  means  of  am- 
plification. Since  VT  amplification  con- 
sists of  greatly  increasing  the  grid  circuit 
variations  imprest  on  the  plate  circuit  to 
an  external  or  output  circuit,  this  condi- 
tion when  once  obtained  may  be  repeated 
several  times  in  cascade  fashion  so  that 
the  final  variations  of  the  last  tube  will  be 
many  times  that  of  the  original  or  first 
tube.  This  final  amplification,  therefore, 
is  said  to  have  a  ratio  equal  to  the  product 
of  the  amplification  ratio  of  each  individual 
amplifying  step  or  stage  of  the  cascade, 
and  it  may  be  several  thousand  times 
greater  than  the  initial  plate  circuit  varia- 
tions of  the  first  step. 

GRAFITE  RESISTANCE  COUPLING. 

In  Fig.  1  we  have  a  possible  circuit  dia^ 
gram  of  a  cascade  amplifier  employing  high 
resistance  grafite  rods  as  a  means  of  coup- 
ling between  each  step  of  amplification, 
and  altho  this  method  has  several  minor 
disadvantages,  it  has  been  found  quite  sat- 
isfactory for  amplifying  very  high  or  radio 
frequency  oscillations.  LI,  CI  and  L2,  C2 
represent  the  regular  oscillating  tuned  cir- 
cuit system,  where  the  received  energy  is 
first  amplified  by  tube  No.  1  actuated  by 
the  "A"  filament  and  the  "B"  plate  bat- 
teries. Rl  and  R2  are  non-inductive  grafite 
rod  resistances  of  25,000  to  100,000  ohms. 
Owing  to  the  amplifying  action  of  the 
VT,  the  original  antenna  oscillations  are 
accurately  reproduced  across  Rl  and  R2. 
but  greatly  increased  in  amplitude  each 
step.  The  amplified  energy  is  thus  past 
thru  the  amplifying  process  of  tubes  No. 
2  and  No.  3,  or  more  if  desired,  altho,  of 
course,  a  practical  limit  must  be  reached, 
for  the  results   secured  with  more  than 
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six  stages  of  VT  amplification  do  not  war- 
rant the  use  of  additional  and  complicated 
appliances,  unless  special  precautions  are 
taken,  as  will  be  mentioned  later. 

The  plate  circuit  of  the  last  tube  in  c'as-' 
cade,  therefore,  is  connected  with  the  tele- 
phone receivers  in  series  and  the  greatly 
amplified  signals  of  radio  frequency  recti- 
fied and  properly  intercepted.  In  this  cir- 
cuit, grid  condensers  GC  of  approximately 
.0005  mfd.  each  arc  useful  in  preventing 
the  "B''  battery  potentials  of  adjacent  tubes 
from  interfering  with  the  proper  action  of 
the  grids ;  while  the  "grid  leak"  resistances, 
which  may  consist  of  the  lead-pencil-line 
type  of  about  2  or  3  megohms,  (2  or  3 
million  ohms),  are  for  the  purpose  of  pro- 
viding a  leakage  path  for  the  negative  grid 
charges.  LI  and  L2  may  be  a  loose-coupler 
or  two  honeycomb  inductances  of  suitable 
wavelength  valves,  depending,  of  course, 
on  the  length  in  meters  of  the  wave  to  be 
intercepted ;  CI  and  C2  are  variable  con- 
densers of  the  .001  mfd.  maximum  capa- 
city type.  The  "A"  and  "B"  voltages  de- 
pend, respectively,  upon  the  individual  re- 
quirements of  the  tubes  employed;  i.e.,  "A" 
is  usually  a  4  or  6  volt  40  to  Ci>  ampere- 
hour  storage  battery  (dry  cells  may,  of 
course,  be  used  temporarily)  ;  while  "B" 
is  usually  a  series  of  small  dry  veils  of  the 
pocket-flashlight  variety,  varying  from  20 
to  80  volts.  Most  VT's  on  the  market 
today  are  furnished  with  operating  instruc- 
tions. The  telephone  receivers  should  pref- 
erably be  from  2,000  to  3,000  ohms  in  se- 
ries, and,  as  is  usual  with  other  receiving 
systems,  their  effectiveness  may  be  in- 
creased by  shunting  them  with  the  small 
bridging  condenser  BC,  either  of  the  varia- 
ble or  the  fixt  type  and  having  from  .001 
to  .0025  mfd.  capacity. 

In  general,  ideal  radio  frequency  ampli- 
fication is  secured  with  this  system  when 
the  external  plate  circuit  has  a  large  im- 
pedance, yet  not  so  large  as  to  necessitate 
too  high  a  "B"  plate  battery  potential, 
which  latter  is  expensive  and  cumbersome. 
CHOKE  COIL  COUPLING. 

Fig.  2  shows  an  amplifying  circuit  also 
suitable  for  radio  frequencies  rather  than 
audio  frequencies,  but  this  one  employs  a 
high  inductance  or  choke  coil  coupling  be- 
tween each  stage  of  amplification  instead 
of  a  non-inductive  resistance  as  with  the 
grafite  rods.  These  choke  coil  couplers, 
however,  must  each  have  an  inductance 
sufficiently  great  so  that  the  natural  period 
or  frequency  of  the  total  plate  circuit  is 
the  same  as  that  of  the  incoming  oscilla- 
tion ;  i.  e.,  that  of  LI,  CI  and  L2,  C2.  This 
method  of  amplification  is  considered  bet- 
ter than  the  grafite  resistance  coupling  be- 
cause, on  account  of  the  comparatively  low 
ohmic  resistance  of  the  choke  coils,  it  is 
possible  to  use  much  lower  plate  or  "B" 
battery  voltages.  Also  by  introducing  a 
variable  condenser  of  the  .001  mfd.,  maxi- 
mum capacity  type,  shunted  across  each  in- 


ductance as  shown  by  the  dotted  lines,  a 
high  and  variable  plate  circuit  reactance  is 
secured,  a  fact  which  makes  the  resulting 
conditions  ideal  for  efficient  radio  fre- 
quency amplification.  Not  only  that,  but 
by  careful  adjusting  of  this  LC  circuit, 
unusual  selectivity  may  be  obtained — a  de- 
sirable factor  in  preventing  interference 
when  the  operator  attempts  to  "weed  out" 
unwanted  signals  of  similar  wavelengths. 


employing  either  air  core  or  iron  core 
transformers  as  a  means  of  coupling  be- 
tween each  step  of  amplification.  This 
method  of  coupling  may  be  used  for  either 
radio  or  audio  frequencies,  providing,  of 
course,  that  specially  designed  transform- 
ers are  chosen  for  one  or  the  other  pur- 
pose. In  this  particular  circuit,  VT  No.  1 
functions  as  a  detector  or  rectifier  of  the 
high  frequency  oscillations  by  the  use  of 
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Fig.  4 — This  Circuit  Is  a  Combination  Radio 
Three  Tubes  Amplify  at  Radio  Frequencies  an 

at  Audio  Fr 


An  objection  to  this  circuit — if  it  may  so 
be  called — is  that  it  is  not  always  convenient 
for  the  average  experimenter  to  obtain 
these  additional  choke  coils  and  conden- 
sers; and  also  that  their  use  necessitates 
very  careful  adjustments  and  balancing  of 
the  two  plate  circuits  of  No.  1  and  No.  2 
tubes  in  respect  to  the  grid  circuits  of  their 
respective  oscillatory  systems.  For  the  lat- 
ter reason,  therefore,  and  if  selectivity  is 
not  an  essential  factor,  preference  should 
be  given  to  the  use  of  fixt  choke  coils  of 
large  inductance  and  without  the  aid  of 
the  variable  condensers  mentioned. 

Other  parts  of  this  amplifier  system  are 
essentially  the  same  as  those  employed  in 
Fig.  1,  except  that  in  this  case,  and  for 
the  reason  previously  mentioned,  it  is  not 
necessary  to  employ  as  high  a  plate  volt- 
age, from  20  to  40  volts  being  usually  suffi- 
cient in  most  cases.  Since  most  VT's  on 
the  market  today  are  highly  evacuated, 
thereby  possessing  no  internal  gases  thru 
the  medium  of  which  excess  negative 
charges  may  leak  off,  it  is  again  necessary 
to  employ  the  so-called  "grid  leak"  of 
2  or  3  megohms  resistance  across  the  grid 
condensers  of  tubas  No.  2  and  No.  3,  re- 
spectively. 

TRANSFORMER  COUPLING. 

Iii  Fig.  3  is  shown  an  amplifier  circuit 
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Fig.  3 — In  This  Case  We  Have  a   Circuit   Employing   Amplifying  Transformers  Specially 
Designed    Either  for   Audio   or    Radio  Frequencies. 


and  Audio  Frequency  Amplifier.  The  First 
d  the  Other  Three  Tubes  Detect  and  Amplify 
equencies. 


the  grid  condenser  GC  and  the  grid  leak 
GL,  and  the  resulting  audio  or  compara- 
tively low  frequency  pulsations  of  the  plate 
current  are  transferred  to  VT  No.  2  thru 
the  agency  of  audio  amplifying  trans- 
former Tl.  VT  No.  2  further  amplifies 
the  audio  frequency  energy  and  passes  it 
on  to  VT  No.  3  thru  transformer  T2  for 
still  further  amplification,  where  finally  the 
total  amplified  energy  is  intercepted  in  the 
telephone  receivers.  One  or  even  two  more 
stages  of  amplification  may  be  used  in  this 
or  similar  circuits,  but  special  precaution- 
must  be  taken  in  order  to  prevent  undesir- 
able operating  conditions  such  as  "howl- 
ing" and  other  parasite  noises  caused  by 
the  local  production  of  separate  oscilla- 
tions, or  by  the  temporary  stoppage  of 
plate  current  flow  of  individual  tubes. 
Briefly,  some  of  these  precautions  may  be 
carried  out  by  grounding  the  positive  side 
of  the  "B"  battery;  by  shunting  the  pri- 
maries and  secondaries  of  all  amplifying 
transformers  with  suitable  condensers  ;  and 
by  placing  non-inductive  resistances  of  high 
resistance  in  various  parts  of  the  circuit, 
to  be  determined  by  experiment. 

RADIO-AUDIO  AMPLIFIER. 

As  a  general  rule,  and  as  has  been  in- 
ferred before,  it  is  quite  difficult  to  build  an 
efficient  amplifier  having  more  than  three 
steps  of  amplification  at  either  radio  or 
audio  frequencies  without  encountering 
undesirable  noises  or  oscillating.  It  is, 
however,  quite  possible  to  build  an  ampli- 
fier which  will  first  amplify  the  received 
signal  at  its  radio  frequency  up  to  let  us 
say  three  steps,  then  rectify  the  signal  by 
means  of  a  detector  circuit,  after  which  the 
resultant  audio  frequency  is  amplified  up  to 
three  more  steps.  This  method  is  probably 
the  most  efficient  and  modern  one  and  is 
said  to  be  the  latest  word  in  practical  am- 
plification. The  U.  S.  Signal  Corps  have 
an  amplifier  of  this  type  which  employs 
seven  tubes,  while  the  Navy,  not  to  be  out- 
done, has  just  launched  a  similar  six-step 
amplifier  to  be  used  in  connection  with  the 
reception  of  very  weak  Radio  Compass 
signals. 

Fig.  4  shows  a  circuit  diagram  of  an 
amplifier  similar  to  the  latter  type.  It  is 
claimed  for  this  amplifier  that  it  will  give 

(Continued  on  page  1204) 
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THE  purpose  of 
this  article  is 
to  set  forth 
the  construction  of 
the  new  honeycomb 
inductance  in  such 
a  way  that  any  ama- 
teur may  make  his 
own  with  little 
trouble  or  expense. 

The  first  consid- 
eration is  the  con- 
struction of  a  ma- 
chine which  will 
wind  the  coils  in  a 
cellular  fashion, 
spacing  the  turns 
properly.  The  ma- 
terials needed  are 
some  pieces  of  J4" 
and  Y\"  pine,  some 
dowel  stick,  a  few 
old  spools,  a  drawer 
knob,  a  little  sheet 
tin,  and  about  two 
dozen  wood  screws. 
A  base  12"  by  5"  of 
Y\"  pine  is  smooth- 
ed off  and  the  two 
uprights  CC  are 
screwed  to  it.  (See 
drawings  for  dimensions.)  Fix  uprights 
D  to  uprights  C,  placing  shaft  E,  spool  F 
and  crank  disk  G  in  place.  Spool  F  should 
be  small  in  diameter  or  the  coils  will  be 
wound  too  closely.  Place  a  washer  be- 
tween crank  disk  G  and  support  D.  Brads 
are  used  to  hold  the  spool  and  disk  on 
the  shaft,  which  is  made  of  dowel  pin. 

Next  place  spindle  J  of  dowel  in 

holes  bored  for  it  in  C  C.  Two  pins  H  hold 
it  in  position.  A  piece  of  spool  at  J  is  fast- 
ened to  the  end  of  the  shaft  to  keep  the 
belt  from  slipping  off.  The  belts  may  be 
made  by  passing  stout  cord  between  the 
pulleys  seven  or  eight  times  and  tying. 
Sandpaper  glued  on  the  spindle  and  spools 
will  keep  the  belt  from  slipping.  The  lever 
M  is  next  fastened  by  a  screw  to  block  R 
in  such  a  way  that  it  may  turn  easily.  A 
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Machine  Will  Enable  the  Radio  Experimenter  to  Construct  Honey- 
out  Any  Extra  Expense,  Except  for  the  Wire  Employed  in  Building 
I  to  Wind  a  Number  of  Them  Having  Different  Inductance  Values. 


screw  eye  in  the  top  serves  as  a  guide  for 
the  wire.  The  connecting  rod  N  is  made 
of  wire.  The  purpose  of  this  lever  is  to 
guide  the  wire  backward  and  forward  ac- 
cording to  the  speed  of  the  spindle,  and 
thus  produce  the  criss-crost  or  cellular 
windings.  A  crank  P  with  a  drawer  knob 
for  a  handle  is  screwed  on  to  pulley  O  and 
the  machine  is  complete.  This  winder  can 
be  used  for  winding  string,  yarn  or  other 
such  materials  in  addition  to  its  designed 
use. 

The  second  consideration  is  the  construc- 
tion of  the  honeycomb  coils  by  means  of 
the  machine  described  above.  They  may  be 
wound  on  1"  sections  of  cardboard  tubing 
with  an  outside  diameter  of  2".  A  wooden 
cylinder  should  be  made  which  will  fit  on 
the  spindle  of  the  winder  and  firmly  hold 


the  sections  of  tub- 
ing on  which  the 
coils  are  wound. 
Cardboard  or  fibre 
disks  fastened  o  n 
either  side  of  the 
cylinder  will  keep 
the  wire  from  slip- 
ping off  the  form 
during  the  winding 
process.  Thread  the 
wire  thru  the  eye  at 
the  top  of  the  guide 
lever,  fasten  it  to 
the  spindle,  and 
turn  the  crank.  The 
winding  is  auto- 
matic. Number  24 
S.S.C.  o  r  .  S.C.C. 
wire  is  best  and  the 
amount  depends  on 
the  size  of  the  coil 
which  it  is  wished 
to  wind.  A  winding 
of  six  layers  will 
suffice  for  a  short 
wavelength  coil, 
while  one  of  sixty 
provides  a  very 
long  wavelength. 
Any  inductance 
may  be  wound  by  using  more  or  less  wire 
When  the  coil  is  wound,  remove  it  from  the 
winder  and  pass  a  thin  metal  band  around 
it  as  shown  in  the  figure.  Secure  the  ends 
to  one  of  the  sections  of  a  connection  block 
such  as  those  used  with  receivers. 

The  other  section  of  the  block  may  be 
mounted  on  a  panel  or  table.  Usually  two 
or  three  are  mounted  together.  By  plug- 
ging in  coils  of  various  inductances,  differ- 
ent wavelengths  may  be  received.  These 
coils  are  most  effective  in  connection  with 
a  .001  m.f.,  variable  condenser. 

Honeycomb  coils  have  made  a  big  hit  ow- 
ing to  their  great  saving  in  space. 

It  must  be  remembered  that  these  coils 
are  patented  by  the  DeForest  Radio  Tele- 
phone and  Telegraph  Co.,  and  must  not  be 
made  for  sale. 
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A  striking  experiment  to  show  the  pul- 
sating character  of  alternating  current 
waves  can  be  performed  in  the  laboratory 
with  the  aid  of  a  small  transformer  or  in- 
duction coil  and  several  Geissler  tubes, 
utilizing  "standing"  waves  along  a  wire. 
Two  lengths  of  bare  copper  wire  about 
fifteen  feet  long  are  stretched  horizontally 
across  the  room  on  insulating  supports, 
separated  about  twelve  inches.  At  one  end 
a  metal  plate  about  six  inches  square  is 
attached  to  each  wire,  while  the  other  ends 
are  left  free.  Two  similar  metal  plates  are 
supported  a  short  distance  from  the  first 
two,  thus  forming  a  series  air  condenser  of 
small  capacity  in  each  wire.  The  last  two 
plates  are  connected  to  a  spark  gap  and 
transformer,  the  complete  arrangement 
being  shown  in  Figure  1. 

When  the  transformer  is  operated,  a 
stationary  alternating  current  will  be  pro- 
duced in  each  wire,  that  is,  the  maximum 
nodes  of  the  sine  wave  will  always  remain 
at  one  point,  as  in  Figure  2.  The  current 
values  in  the  two  wires  at  any  given  point 
will  be  of  equal  intensities  but  opposite  in 
sign,  and  the  maximum  difference  of  po- 
tential will  exist  at  the  maximum  nodes  of 
the  sine  wave.  If  the  Geissler  tubes  are 
connected  across  the  wires  at  these  points, 
they  will  light  up  brilliantly,  while  the  zero 
nodes  can  be  completely  short-circuited  by- 
pieces  of  copper  wire  without  affecting  the 


Extremely  Interesting  Experiments  With 
Stationary  Waves  on  Electric  Conductors. 
The  Two  Wires  Along  Which  the  Waves  Are 
Set  Up  Are  Connected  Thru  Two  Air  Con- 
densers Formed  of  Metal  Plates  and  Thence 
to  a  Transformer.  Stationary  Waves  Are 
Set  Up  Along  the  Conductors,  and  If  Geissler 
Tubes  Are  Connected  Across  the  Wires  at 
Points  of  Maximum  Potential,  They  Will 
Light  Up  Brilliantly. 


passage    of    the    current    in    the'  least. 

The  maximum  and  zero  points  are  found 
by  moving  the  tubes  and  wires  along  the 
system  until  best  results  are  obtained,  ad- 
justing the  distance  between  the  condenser 
plates  at  the  same  time.  It  is  evident  that 
a  zero  point  must  occur  exactly  half  way 
between  two  maximum  points,  and  the  dis- 
tance between  two  maximum  or  two  zero 
points  is  equal  to  one-half  wave-length. 
Such  an  apparatus  is  called  a  Lecher  wave 
system,  and  is  useful  for  demonstrating 
short  electric  waves,  but  it  is  not  likely  that 
the  amateur  will  use  this  device  for  meas- 
uring the  wavelength  of  his  wireless  trans- 
mitter. 

Contributed  by 

L.  A.  BARTHOLOMEW. 


POTENTIOMETER  ARTICLE 
CORRECTION. 

In  the  article  entitled  "The  Potentio- 
meter, How  to  Use  It",  by  E.  T.  Jones, 
page  429  of  the  September,  1919,  issue,  an 
error  occurred  in  the  second  diagram  show- 
ing the  potentiometer  connected  to  two  dis- 
tinct batteries.  One  of  these  batteries 
should  have  its  polarity  reversed,  as  will 
be  evident  upon  a  little  study  of  the  cir- 
cuit there  shown.  In  other  words  the  two 
batteries  should  oppose  each  other. 
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Above  There  Is  Shown  a  Group  of  Most  Interesting  Laboratory  Photos.  These  Show  the  Excellent  and  Complete  Details  of  the  Apparatus, 
Even  to  a  Gasoline  Engine  and  Lighting  Dynamo,  as  Constructed  by  Its  Owner — Mr.  Joseph  Noden,  of  England.    Mr.  Noden  Has  Dabbled 

Extensively  In  Electricity  and  Chemistry,  as  These  Photographs  Demonstrate. 


SPECIAL  PRIZE  $10.00 

JOSEPH  MODEM 


I WAS  attracted  greatly  by  your  "With 
the  Amateur's"  page,  and  I  thought  I 
would  take  a  few  photos  of  my  ex- 
perimental laboratory  and  workshop, 
which  may  be  of  interest  to  American 
amateurs,  knowing  they  have  come  from 
their  country's  cousin  from  the  other  side 
of  the  Atlantic.  I  may  add  that  nothing 
in  the  photos  comes  under  my  daily  work, 
for  I  am  a  clerk  in  the  L.  &  N.  W.  Rail- 
way Shops  at  Crewe. 

All  of  the  electrical  apparatus  are  of  my 
own  manufacture,  also  engine  and  genera- 
tor made  from  the  castings  ( J/i  H.  P.  gaso- 
line engine  and  100  watt  generator)  which 
I  use  to  charge  my  accumulators  and  light 
my  laboratory  and  shop.  The  microscope 
is  also  home-made  with  the  exception  of 
lenses  (800  times).  I  have  a  number  of 
models,  including  Curtis  Tractor,  which  can 
be  seen  in  photos.  The  lathes  I  have  are 
four-inch  swing  Drummond.  also  wood 
lathe,  as  •well  as  polishing  machine  and 
grindstone  (home-made).  My  "Lab"  con- 
tains about  250  chemicals,  solids,  liquids 
and  reagents,  and  practically  all  appliances 
for  experiments  under  my  heading.  The 
condenser,  separators,  etc.,  were  made  my- 
self from  various  glass  tubes — also  Bun- 
sen  burner,  tripod  and  stands.  I  have  a 
small  room  which  contains  bench,  vises  and 
cupboards  containing  mechanical  and  wood- 
working tools,  shellacs,  varnishes  and 
paints;  also  scrap  boxes  wbich  are  good 
ones,  and  I  might  impress  this  on  every 
"Amateur  Scientist"  never  to  pass  an  odd 
end,  but  pick  it  up  and  throw  it  in,  for 
it  may  come  in  handy  some  'lay.    I  also 


have  a  collection  of  all  the  most  important 
minerals  found  in  the  British  Isles ;  the 
stand  camera  I  have  taken  these  photos 
with,  which  is  my  own  make. 

Now  this  one  is  a  very  important  point. 
I  am  nearly  thirty  years  of  age  and  mar- 
ried, and  1  must  say  my  wife  is  just  as 
interested  in  my  experiments  as  myself 
and  is  as  anxious  to  see  results  as  I  am 


SPECIAL   LABORATORY  PRIZE 
CONTEST. 

As  announced  some  months  ago,  we 
stated  that  for  special  experimental 
laboratory  photos  and  descriptions  an 
extra  inducement  or  special  prize 
would  be  offered.  This  month,  we  have 
pleasure  in  presenting  an  exception- 
ally fine  experimental  laboratory  group, 
that  of  Mr.  Joseph  Noden,  of  England. 
We  hope  to  receive  more  of  these  com- 
plete laboratory  write-ups  every  month, 
and  shall  offer  a  cash  prize  of  $10.00 
for  the  best  description,  accompanied 
by  photos,  submitted. 

Send  photos  and  descriptions  to  Edi- 
tor of  "Special  Laboratory  Prize  Con- 
test." 


and  so  is  in  sympathy  with  all  my  work 
which  you  will  agree  is  a  great  asset  to 
any  Amateur  and  Experimenter,  but  it  is 
like  this — the  more  time  I  get  in  my  room 
the  more  I  want. 

As  you  are  awar;,  the  restrictions  on 
wireless  are  still  on  here,  and  I  am  wait- 
ing patiently  for  their  release  (they  are 
very  slow  here). 

I  vouch  for  everything  I  have  put  in  this 
letter  as  being  correct  and  true,  and  I  have 


neither  had  any  training  or  tuition,  only 
text-books.  In  this  work  I  have  had  no 
personal  tuition  whatever. 

My  password  is  "perseverance." 

Wish  your  magazine  every  success. 
Joseph  Noden,  Fern  Villa,  Coppice  Road, 
Willaston,  Nantwich,  Cheshire,  England. 

[Editor's  Note:  We  shall  be  pleased  in- 
deed to  hear  from  other  International  Ex- 
perimenters with  photos  of  their  labora- 
tories as  well  as  of  themselves.  There  are 
some  excellent  experimental  laboratories  in 
foreign  countries,  as  we  well  know  from 
personal  experience.  Many  of  these  ex- 
perimenters probably  feel  that  New  York 
is  too  far  away,  and  that  American  work- 
ers in  the  field  of  science  are  not  interested 
in  foreign  developments.  But  such  is  not 
the  case  at  all.  So  we  shall  expect  to  hear 
i*rom  some  of  our  readers  in  Efigland, 
France,  Italy,  Russia,  Sweden,  Africa, 
China,  Australia,  and,  in  fact  from  any 
Experimenter  anywhere.  Science  recog- 
nizes no  nationality  or  creed.  The  Elec- 
trical Experimenter  is  rapidly  increasing 
its  foreign  circulation,  a  special  edition  be- 
ing printed  for  English  readers  now  and  a 
little  later  we  expect  to  have  to  print 
French  and  other  editions.  We  don't  want 
to  blow  our  own  horn,  but  men  from  at 
least  five  European  countries  and  Australia 
have  told  us  the  same  thing — "You  do  it 
well !  We  have  nothing  at  home  that  com- 
pares with  the  Experimenter."  Dr.  Alexis 
Carrel's  assistant,  a  doctor  of  philosophy 
and  an  international  scholar,  was  one  of 
those  who  thus  complimented  us.  Com- 
patriots in  science — we  welcome  you!] 
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TRAVELERS  on  trains  these  days 
will  readily  see  the  advantage  and 
importance  of  the  following  improve- 
ment on  the  present  system  of  ac- 
commodating passenger's  personal 
luggage,  which  they  ever  insist  upon  carry- 
ing with  them  instead  of  checking  same  in 


Ever  Travel  Much?     What's  the  Matter  Wi 
Are  Placed  in  Slanting   Racks  at  Eac 


the  baggage  car  as  provided  with  every 
ticket.  But  human  nature  persists  in  such 
peculiar  characteristics,  which  fully  ac- 
counts for  the  regular  day  coaches  being 
jammed  with  all  kinds  of  parcels,  making 
them  look  very  much  like  a  "Check  Room" 
instead  of  the  comfortable,  roomy  public 
conveyance  as  originally  intended. 

This  annoying  condition  suggests  an 
idea  for  a  parcel  and  bag  rack  in  each  end 
of  the  car,  as  illustrated.  A  compact  rack 
made  of  metal  tubing,  so  provided  with  in- 
dividual compartments  that  it  will  hold  as 
many  parcels  as  there  are  passengers ;  a 
rack  so  constructed  that  it  would  be  as  at- 
tractive as  the  furnishings  in  the  car.  An 
efficient  system  as  described  for  carrying 
passenger's  personal  parcels  at  either  end 
of  the  car  would  not  only  be  appreciated  by 
the  traveling  public,  but  would  greatly  ex- 
pedite loading  and  unloading  of  the  coaches 
at  stopping  points.  Then  the  item  of  safety 
is  very  important.  Quite  frequent- 
ly careless  passengers  place  their 
heavy  suitcases,  bags  and  belong- 
ings overhead  on  the  parcel  racks. 
The  swaying  motion  of  the  train 
often  throws  them  down  upon  the 
heads  of  people,  causing  painful  in- 
juries. 

All  these  things  would  be  over- 
come and  great  comfort  for  travel- 
ers would  ensue  from  the  applica- 
tion of  this  much  needed  improve- 
ment. A  patented  parcel  rack  for 
this  purpose  could  be  reasonably 
made  and  sold  in  large  quantities, 
it  seems. 

A  new  article  that  would  be 
worth  while  has  often  suggested  it- 
self to  me  by  my  personal  experi- 
ence with  this  trying  and  costly 
trouble.  Just  a  few  days  ago  it 
was  again  forcibly  imprest  upon  me 
as  being  more  in  need  than  ever. 
A  friend  and  I  were  talking  about 
various  things  of  interest,  when 
suddenly  he  exclaimed :  "By  Jove, 
Hobson !  Do  you  know  it  is  the 
worry  of  my  life  trying  to  keep 
my  coat  collar  from  soiling  my 
linen  collar !  I  have  tried  every- 
thing, even  to  having  my  coat  col- 
lar cleaned,  but  it  seems  to  do  no 
good.  A  few  minutes  after  I  put 
on  a  clean  collar  it  is  soiled  by  rub-  Here's 
bing  against  my  coat  collar.    How  cessful 


the  deuce  can  a  fellow  eliminate  this  an- 
noyance?" 

I  replied  that  my  experience  had  been 
similar  and  we  both  agreed  it  was  a  pesky 
nuisance.  Since  then  the  idea  of  the  fol- 
lowing improvement  has  appeared.  A  nar- 
row collar-protector  made  of  white  cloth, 
cut  to  the  shape  of 
the  coat  collar  and 
neck  and  fastened  to 
the  inside  of  coat  col- 
lar, by  very  small 
snaps,  as  illustrated. 

This  small,  invisible 
protector  could  be 
easily  and  quickly  at- 
tached or  detached  as 
desired.  When  one 
had  become  soiled  or 
worn,  another  could 
be  attached,  thereby 
saving  excessive 
laundry  expense  and 
the  nuisance  of  for- 
ever wearing  soiled 
collars.  This  little 
device  is  practical  in 
every  way  and  would 
sell  to  most  every 
man  learning  of  its  advantages. 

Of  all  the  disgusting  difficulties  to  be  en- 
countered when  traveling  away  from 
needle,  thread  and  home  is  to  lose  buttons 


SMALL  RUST  PROOF 
SCREW- 


th  This  Idea? 
h   End  of  Car. 


Bags 


BONE 
BUTTON 


BUTTON 


Another  Idea.    Why  Not  Make  an  Improve- 
ment in  Bachelor  Buttons? 

off  one's  undergarments,  such  as  union 
suits,  night  gowns,  pajamas,  shirts,  etc. 
Bachelor  buttons  of  many  kinds  have  ap- 


peared on  the  market  from  time  to  time, 
but  these  have  all  been  made  to  replace 
buttons  on  coats,  pants,  overcoats  and  the 
like.  Nothing  in  the  threadless  buttons  for 
undergarments  has  ever  been  produced,  to 
the  best  of  my  knowledge.  My  experience 
with  this,  "Everyman's  Bother,"  brings  to 

SHOWING  COLLAR  PROTECTOR 
FASTENED  TO  INSIDE  COLLAR 
OF  COAT  WITH  SMALL  SNAPS 


Why  Not  Devise  a  Collar  Protector  to  Snap 
Inside  Your  Coat,  to  Prevent  Soiling  Linen 
Collars? 

mind  an  improvement  in  bachelor  buttons 
and  especially  one  for  men's  undergarments. 
I  see  one  as  illustrated  comprising  a  bone 
button  without  the  usual  four  holes  in  the 
center,  but  solid  instead,  being  somewhat 
thicker  in  the  center  at  the  back  to  allow 
for  a  small  screw  to  be  made  of  some  non- 
rustable  metal.  The  back  center  of  said 
button  would  be  provided  with  a  small  hole 
threaded  to  accommodate  the  threads  on 
the  small  screw.  The  head  or  larger  end 
of  the  small  screw  would  be  somewhat  cup 
shaped  and  highly  polisht  on  the  surface 
worn  against  the  body.  This  peculiar 
saucer-shaped  screw  head  would  grip  the 
clothing  securely  when  the  screw  was  in- 
serted thru  the  goods  and  screwed  tightly 
into  the  button  proper. 

Being  screwed  into  the  button 
assures  a  permanent  fastening,  and 
the  large  end  of  the  screw  prevents 
tearing  of  the  garment.  A  button 
of  the  design  would  last  as  long 
as  the  garment  and  be  dependable 
under  all  circumstances  of  wear. 
They  could  be  manufactured  cheap- 
ly in  large  quantities  and  sold  thru 
dealers  by  the  million.  I  am  sure 
the  masculine  public  would  gladly 
buy  this  improvement,  and  it  is  safe 
to  say  the  women  folks  would  not 
obj  ect. 


a  "Starter"  on  That  $10,000  Prize  Contest  for 
Walnut  Brander.    Finish  It,  and  the  $10,000  Is 


a  Suc- 
Yours! 


A  $10,000  INVENTION  WANTED! 

Last  summer  a  large  California 
Walnut  Growers'  Association  of- 
fered $10,000  to  the  first  person 
succeeding  in  perfecting  a  practi- 
cal machine  that  would  automati- 
cally stamp  their  trade-mark  on 
each  individual  English  walnut  so 
that  their  customers  could  depend 
upon  getting  their  particular  brand 
when  asked  for.  As  far  as  I  am 
able  to  learn,  this  same  association 
is  still  willing  to  pay  a  very  good 
price  to  the  inventor  who  submits 
a  working  model  of  a  machine  that 
will  actually  put  their  trade-mark 
on  each  walnut,  at  a  small  cost  of 
operation,  so  that  it  will  be  per- 
manent. 

{Continued  on  page  1184) 
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LATEST  PATENTS 


Selenium  Transmitter. 

(No.  1,328,996,  issued  to  William 
G.  Houskeeper.) 
This  invention  relates  to  the  use 
of  selenium  in  telephone  transmit- 
ters, together  with  improved  form 
of  transmitter.  Selenium  in  the 
metallic  crystalline  state  not  only 
has  the  property  of  varying  in  con- 
ductivity when  exposed  to  the  in- 


fluence of  light,  but  also  when  ex- 
posed to  various  pressures.  Herein 
the  inventor  adjusted  a  piece  of 
carbon  to  the  diafram  of  the  trans- 
mitter, another  piece  to  a  flat  spring 
with  the  pointed  selenium  crystal 
between.  Either  carbon  or  other 
material  which  will  not  go  into 
chemical  action  with  the  selenium 
being  suitable  for  holding  it  in 
place.  Adjustment  is  made  by  the 
screw  at  the  bottom  of  the  trans- 
mitter. 


Novel  Rheostat. 

(No.  1,329,167,  issued  to  Robert  W. 
Ebeling.) 
An  improvement  in  rheostats 
which  promises  to  be  quite  revolu- 
tionizing. Very  often  at  the  movies 
and  other  places  it  is  desirous  to 
effect  illumination  of  signs  or  pro- 
duce colors  or  variations  of  colors, 
changing  from  one  to  the  other, 
this,  of  course,  being  effected  by 
two  lanterns.  In  order,  therefore, 
to  decrease  the  intensity  of  illu- 
mination in  one  and  increase  that 
in  the  other  of  the  two  lanterns  the 
inventor  has  utilized  two  hard  rub- 
ber rods  mounted  on  a  rocker  arm. 
These  are  wound  with  a  bare  re- 


sistance wire  so  that  near  the  bot- 
tom their  turns  are  closely  approxi- 
mated, whereas  at  the  top  they  are 
further  apart.  A  solenoid  actuates 
the  rocker  arm.  These  rubber  rods 
being  forced  in  this  manner  into 
two  containers  of  mercury,  which 
has  a  thin  layer  of  oil  on  top  of 
it,  preventing  evaporation.  A  two- 
way  switch  actuates  the  mechanism 
and  absolute  gradation  of  current 
to  the  lamps  is  made  possible  by  the 
extremely  simple  yet  unique  method 
exemplified.  There  is  no  light 
flicker  resulting  in  its  use  and  no 
contacts  to  burn  out. 


Alternating  Current  Sounder. 

;(No.  1,324,536,  issued  to  Harry  K. 
Beasley.) 
Essentially  it  consists  of  three 
electro-magnets,  whilst  the  rest  of 
the  apparatus  is  more  or  less  like 
the  standard  sounder,  alternating 
currents  are  used  of  a  definite  phase, 
preferably  of  90°  phase  difference. 
Non-inductive  resistances  are  con- 
nected into  the  circuit  on  the  central 
magnet  and  a  condenser  connected  in 
on  the  other  pair. 


Magnetic  Guns. 

(No.  1,324,204,  issued  to  Charles 
E.  Morris.) 
Magnetic  guns  have  at  all  times 
caused  considerable  comment  and 
one  of  the  cleverest  and  unique  de- 
vices along  this  line  appears  in  this 
patent  just  issued."  It  consists  of 
a  barrel  of  polygonal  cross-section 
so  that  when  this  barrel  is  mounted 
on  its  support  it  presents,  not  a  per- 
fectly straight  front,  but  it  is 
twisted  in  a  spiral  form.  Encircling 
this  barrel  is  a  series  of  helices,  the 
winding  of  these  helices  tightly  em- 
bracing the  barrel  to  conform  with 
its  spiral  shape,  altho  its  bore  is 
perfectly  true.  By  reason  of  this 
construction  the  inventor  claims  that 
a  spiral  magnetic  field  is  provided 
which  serves  to  rotate  the  projectile 
on  its  axis.  The  projectile  itself 
has  a  series  of  spirally  arranged 
non-magnetic  inserts  (copper  or 
brass),  so  that  the  pins  which  make 
contact  with  the  projectile  will  be 
assured  of  causing  a  positive  circuit 
with  the  brass  strips.  The  inventor 
claims  that  not  alone  will  the  pro- 


port  holding  this  series  of  wire  loops 
in  electrical  contact  with  each  other 
prevents  the  displacement  of  the 
loops  by  the  walls  of  the  grooves. 


jectile  be  sent  out  at  a  good  speed, 
but  also  a  rotating  motion  is  im- 
parted to  the  projectile,  the  succes- 
sive helices  being  electrified  by  the 
projectile   closing  contact   with  the 

pins.  

Magnetic  Separator. 
(No.  1,324,149,  issued  to  John  E. 
Greenawalt.) 
This  invention  is  for  apparatus 
and  processes  for  utilizing  magnetic 
fields  for  separating  magnetic  from 
non-magnetic  particles  and  seems  to 
be  an  extremely  clever  device.  The 
modus  operandi  is  as  follows: 
Crushed  ore  in  the  form  of  pulp  is 
placed  upon  an  endless  moving  belt, 
said  belt  having  small  uprisings  on 
both  sides.  A  series  of  electro- 
magnets attract  the  particles  of 
magnetic  ore,  whilst  the  other  non- 
magnetic particles  are  washed  down 
into  a  hopper,  shown  empty  in  the 
accompanying  diagram,  by  streams 
of  water  emanating  from  supply 
pipes  indicated  by  the  small  round 
circle  on  top  of  table.  These  pipes 
run  transverse  to  the  direction  of  the 
belt.  Simultaneously  with  this  is 
imparted  an  oscillating  motion  to 
the  belt,  which  agitates  the  particles 
sufficiently  to  cause  thoro  separation. 
The  table  being  slightly  inclined, 
the  poor  ore  is  washed  away,  where- 
as the  magnetic  material  falls  over 
the  edge  now  not  under  magnetic 
attraction  into  a  hopper  full  of 
water.  Here  it  is  collected  and 
past  on  to  subsequent  stages. 


Thermic  Telephone  Manufacture. 

(No.  321,989,  issued  to  Pieter  de 
Lang  and  R.  Aernout  Baron  Van 
Lynden.) 
Thermic  telephones  coming  into 
greater  use,  the  inventor  has  real- 
ized a  method  of  manufacturing 
supports  for  the  heating  conductors 
of  the  same  so  that  this  work  may 
be  carried  on  in  a  large  scale.  The 
ends  of  the  heating  conductor  wires, 
which  are  bent  at  an  angle  to  the 
branches  of  the  wire,  are  forced  into 
grooves  in  an  insulating  base  and 
hence  are  connected  to  the  support 
without  any  special  means.  The 
heating  conductors  connected  to 
their  support,  in  this  manner,  can  be 
etched  without  difficulty  to  the  de- 
sired sound  producer  length  by  dip- 
ping them  to  the  required  depth  in 
an  etching  bath.    The  grooved  sup- 


Storage  Battery  Separator. 

(No.  1,329,180,  issued  to  Walter  E. 
Holland  and  James  M.  Skinner.) 
Heretofore  it  has  been  found 
to  be  practically  impossible  to  utilize 
a  perforated  rubber  separator  for 
insulating  the  positive  and  negative 
plates  of  storage  batteries,  particu- 
larly those  used  for  starting  and 
cranking  of  automobiles,  assuming 
the  role  at  the  same  time  of  fur- 
nishing the  voltage  necessary  for 
this  purpose  together  with  the  cur- 
rent for  the  internal  combustion 
(viz.  spark  coil)  and  lights.  The 
battery  thus  not  only  failed  to  per- 
form its  primary  function  of  crank- 
ing the  engine,  but  failed  as  a  re- 
liable source  of  ignition.  The  in- 
ventors have  therefore  invented  a 
separator  which  overcomes  the  draw- 
backs of  other  separators  in  so  far 
as  it  allows  for  a  perforation  of  at 
least  40  per  cent  and  thus  more 
fully  exposes  the  positive  plate  sur- 
face to  the  action  of  the  electrolyte. 
Not  only  is  higher  porosity  possible, 
but  also  a  method  of  making  the 
separators  without  breaking  them 
has  been  found.  The  main  idea 
being  to  place  the  slots  in  the  sepa- 
rator out  of  alignment  so  that 
greater  strength    is  offered. 


Picture  Transmitter. 

(No.    1,322,340,   issued  to  Bernard 
Proser.) 

This  invention  relates  to  a  method 
of  transmitting  pictures  or  other 
designs  by  mechanical  means  and 
was  designed  primarily  for  the  pur- 
pose of  enabling  a  newspaper  office 
to  transmit  to  a  distant  office  cer- 
tain important  pictures,  all  in  such 
a  manner  that  the  distant  office  can 
speedily  reproduce  the  picture.  It 
consists  of  a  plurality  of  vertically 
positioned  plungers  bearing  at  the 
other  end  a  printing  character,  just 
like  the  keys  on  a  typewriter,  ex- 
cept that  they  are  minute  in  char- 
acter and  close  together.  When  an 
embossed  design  is  placed  upon 
these  pins  it  actuates  all  the  type 
characters  and  they  are  printed  at 
one  stroke  by  the  printing  plungers. 
The  characters  are  then  transmit- 
ted by  telegraph  to  the  receiving 
end,  where  they  are  deciphered  by 
an  apparatus  working  just  the  re- 
verse of  the  sending  apparatus. 


Talking  Doll. 

(No.  1,325,013,  issued  to  Christoph 
Adolph  Giebeler-Wanke.) 
A  doll's  head  is  made  of  prest 
aluminum  and  a  body  of  wood,  the 
head  mounted  so  as  to  be  easily 
moved  relative  to  the  body.  A  phono- 
graph motor  is  situated  in  the  wooden 
body  with  a  shaft  extending  up  to 
the  head,  where  the  reproducer  is 
located.  A  cam-like  device  also  al- 
lows the  mouth  of  the  doll  to  open 
and  close  very  naturally.  Hair  is 
placed  on  the  aluminum  head,  cover- 
ing many  perforations,  which  allows 
the  sound  to  escape  from  the  doll. 
Likewise,  the  mouth,  nose  and  ears 
are  perforated  to  allow  a  free  dis- 


tribution of  the  sound.  When  de- 
sirous of  changing  a  record  it  is 
only  necessary  to  "pull  the  scalp 
back"  and  the  head  opens  like  a 
door.   

Alternating  Current  Relay. 

(No.  1,328,825,  issued  to  Charles 
Vickery  Drysdale.) 
This  is  one  of  the  cleverest  al- 
ternating current  relay  patents 
which  has  appeared  in  recent  years. 
It  works  on  the  principle  of  tuning 
or  resonance.  Various  models  util- 
izing the  inherent  principles  are  sub- 
mitted. Essentially,  it  consists  of  a 
horseshoe  magnet  mounted  on  a  base 


which  has  fixt  between  it  poles,  a 
coil  to  which  alternating  current 
passes.  Within  this  coil  is  pivoted 
a  soft  iron  or  steel  needle  having 
a  platinum  contact  at  its  end.  The 
poles  of  the  magnet  are  arranged 
to  give  an  intense  field  in  the 
neighborhood  of  the  needle.  Ad- 
jacent to  these  poles  is  a  soft  iron 
shunt  mounted  on  a  screw  so  that 
by  causing  it  to  move  a  greater  or 
less  proportion  of  magnetic  flux  is 
shunted.  In  this  way  the  control 
and  frequency  of  vibration  can  be 
varied. 


1  164 


ELECTRICAL  EXPERIMENTER 


March,  1920 


WITHt^AMATEURS 


Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  the 
apparatus.  To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photos 
preferred  to  light-toned  ones.  We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  "Honorable  Mention."  Address  the  Editor,  "With 
the  Amateurs"  Dept.    


9  9 


THIS  MONTH'S  $5.00  PRIZE  WINNERS — 
MESSRS.  FRIDGEN  and  FROMMELT 

HEREWITH  we  present  photographs  of  our  wireless  set.  The 
receiving  room  consists  of  the  following:  Four  Edison  primary 
batteries,  which  we  use  for  audion  filament  current.  We  also 
use  a  6-volt,  60-amp.  storage  battery,  one  standard  station  clock, 
one  twelve  thousand  meter  loading  inductance,  small  loose  coupler, 
Murdock  variable  condenser,  E.  I.  Co.  variable  condenser,  De 
Forest  audion  panel  complete  with  De  Forest  bulb,  two  audio-tron 
panels  complete  with  bulbs,  one  navy  type  loose  coupler  4,000 
meters,  one  "NAA"  type  loose  coupler  3,000  meters,  Marconi  type 
receiving  set,  5,000  meter  range,  one  pair  Murdock  2,000  ohm 
phones,  one  pair  Brandes  2,000  ohm  phones  and  a  500-meter  load- 
ing inductance.  One  of  our  main  assets  in  the  Electrical  Ex- 
perimenter Magazine  for  the  last  three  years,  and  also  a  com- 
plete set  of  reference  library  on  electrical  engineering  from  the 
"I.  C.  S."  Wie  use  35  red  seal  dry  cells  for  our  "B  '  batteries, 
as  we  find  in  them  the  longest  life.  We  use  2  E.  I.  Co.  radio- 
tone  buzzers — one  we  use  for  testing  our  crystal  detectors  and 
the  other  we  use  on  a  practise  set. 

The  transmitting  set  consists  of  the  following:  One  one-thou- 
sand watt  Thordarson  transformer,  type  R;  one  five-hundred  watt 
Packard  transformer,  two  rotary  spark  gaps,  two  oscillation  trans- 
formers, one  Leyden  jar  condenser,  one  glass  plate  condenser,  one 
hot  wire  meter,  two  kick-back  preventers.  We  have  two  keys,  one 
of  which  was  built  from  directions  found  in  the  Electrical  Ex- 
perimenter.   A  commercial  type  aerial  switch  is  used. 

We  are  both  middle-aged  men,  Mr.  Fridgen  having  had  seven 
years'  experience  in  radio  work,  two  years  in  the  U.  S.  Navy. 
Mr.  Frommelt  lias  had  four  years  of  radio  work  at  home.  We 


can  copy  on  an  average  of  28  to  30  per  minute.  We  are  both 
members  of  the  Radio  League  of  America,  which  we  advise  every 
amateur  and  professional  to  enter.  We  have  had  very  success- 
ful results  with  our  sets.  We  have  been  able  to  copy  quite  a 
large  number  of  high  powered  stations,  such  as  Arlington,  Key 
West,  Fla.,  Sayville,  Jupiter,  Fla.,  South  San  Francisco,  San  Diego, 
Cal.,  and  practically  all  good  sized  naval  stations.  We  expect  soon 
to  be  able  to  hear  (P.  O.  Z.)  and  other  foreign  stations.  With  our 
set  we  are  able  to  copy  two  different  stations  at  once.  One  man 
can  be  working  on  2,500  meters  and  the  other  on  600  meters  wave 
length. — E.  N.  Fridgen  and  F.  J.  Frommelt,  1645  Avon  St.,  La 
Crosse,  Wis. 

HONORABLE  MENTION,  O.  W.  JACKSON 
$2.00  PRIZE  PAID  EACH  "HONORABLE  MENTION'' 

MY  laboratory  apparatus,  among  other  things,  includes  a 
small  motor-generator  set,  a  6-volt  storage  battery  and  a 
Thordarson  1 -kilowatt  transformer,  which  are  seen  on  the 
table.  My  receiving  set  is  a  loose  coupler  of  my  own  make  and 
an  E.  I.  Co.  detector  stand;  also  a  3,000  ohm  head  set  and  a 
variahje-fixt  condenser.  With  a  60-foot  aerial,  52  feet  high,  I 
can  hear  some  of  the  distant  stations. 

I  can  boast  of  some  interesting  experiments  in  this  corner.  I 
have  also  made  an  Oudiu  high-frequency  coil  to  go  with  my 
1  k.  w.  transformer,  and  I  have  three  7-inch  Geissler  tubes  and 
two  different  makes  of  spark  gaps,  four  1-quart  Leyden  jars,  30- 
ampere  key,  D.  C.  and  A.  C.  motors,  a  telegraph  set,  a  gravity 
battery,  4-volt  D.  C.  motor,  a  carbon  grain  transmitter,  a  small 
rheostat  and  a  set  of  Hawkins'  Electrical  Guides. — Oliver  W. 
Jackson,  712  Yale  Ave.,  Yakima,  Wash. 
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'HAT  in  the  dickens  is  this  Ein- 
stein racket  we  are  hearing 
about?"  Bender  queried,  as  he- 
scanned  the  pages  of  an  auto- 
mobile monthly. 
"It  don't  have  much  to  do  with  carbu- 
retors or  ignition,"  returned  Jazz,  glanc- 
ing down  the  sheet,  "but  ignorance  plays  a 
great  part  in  it. 
"It  goes  this  way : 

"Once  upon  a  time  a  gent  with  a  pencil, 
a  well  organized  set  of  brain  cells,  a  scratch 
pad,  and  a  hunch  sat  before  a  table. 
He  " 

"What's  Einstein  got  to  do  with  that 
magazine?"    Stew  rapt  out. 


Isabel  Lewis  avers  a  couple  of  times  in  the 
January  issue  of  this  magazine  (Jazz  jerked 
from  his  pocket  a  copy  of  the  magazine 
you,  dear  reader — if  a  girl,  dearest  reader, 
are  holding  in  your  hand: — if  you  are)  that 
the  Newtonian  laws  of  motion  are  but  first 
approximations  of  the  Einstein  ditto. 

"Like  Christopher,  the  guy  that  bet  on 
Dempsey,  Wellington,  Elijah — Einstein  had 
to  prove  his  point  before  the  contemporary 
wiseacres  would  nod  their  ivories  in  a  ver- 
tical direction  and  look  foolish;  but  unlike 


cles  and  drawl  tried  to  be  at  home  while 
they  played  Robinson  Crusoe  on  the  island 
of  Principe  which  still  lies  off  the  coast 
of  the  country  that  touches  on  the  Gulf 
of  Guinea.  They,  too,  stayed  at  their  loca- 
tion and  took  pictures  of  the  star-bespat- 
tered welkin  for  a  couple  of  moons,  took 
their  daily  mawnin'  bahwth,  exclaimed, 
'Such  a  blooming,  bawly  country !'  etc. 

"Packing  their  telescopes  together,  kiss- 
ing the  natives  farewell,  and  exclaiming, 
'Aht  lawst !'  they  paddled  their  canoes  back 
to  the  land  where  Oscar  Wilde  once  wrote 
of  days  gone  by,  Shakespeare  did  what 
David  Belasco  and  George  Cohan  do  to- 
d?y;  and  when  ihc  guy  who  does  the  de 


GOSH,  I  THINK  I  NEED 
A  HAIRCUT  ! 


THAT  MARS  GINK  SURE 
WENT  "CUCKOO".  IF  THAT 
EARTH  MESSAGE  GETS 
HERE  AFTER  if  HOURS  2M. 
IT  WILL  BE  EXACTLY 
tLLNjiS  4956  P.M.  O'CLOCK 
IN  THE  FORENOON  ZINKUS 
THE  12480  ft.  OF  OUR 
YEAR  060795708956 


HEY  YOU.  WHAT  DO  YOU 
MEAN  BY  DATING  YOUR 
MESSAGE  APRIL  l»J.1920, 
10P.M  ?  IT'S  DECEMBER 
61  IT.  199993,2%  A. M 
HERE  !!!!  


DARN  THAT  EINSTEIN  GUY. 
BY  WAITING  4  YEARS  AND 
4  MONTHS  r  COULD  HAVE 
GOTTEN  THAT  EARTH-MARS 
MESSAGE, BUT  NOTHING  DOING 
-IT  WILL  BE  DEFLECTED  AWAY 
FROM  US,  SO  WHAT'S  THE  USE 

OF  waiting..:..  : 


An  Actual  Photograph  Of  All  the  Facts  of  the  Einstein  Theory  Relatively  Speaking.  It  Will  Be  Noted  That  the  Relative  Light  Ray  Is 
Quite  Relative  to  Space  to  Which  It  Bears  Some  Relativity  and  Vice  Versa.  So  Far  for  the  Relativity  of  the  Theory.  This  Photograph 
Also  Shows  An  Important  Boner  of  Doc.  Einstein.  He  Has  Been  Telling  Newspaper  Co-respondents  That  Only  Light  Rays  Were  Curved. 
He  Forgot  To  Tell  Them  Probably  Because  It  Never  Occurred  To  Him  That  Radio  Waves  Consequently  Must  Curve  As  Well.  We  Take 
All  the  Credit  for  This  Important  Discovery.  Some  Gink  Will  Now  Please  Prove  To  Our  Electric  Lighting  Companies  That  Inasmuch  As 
the  Light  Rays  Received  from  Lamps  Are  Mostly  Crooked,  the  Warped  Bills  Should  Now  Be  Straightened  Out  Accordingly. 


"Nothin',"  replied  the  solemn  Bender. 

"Let  Jazz  string  us  along,"  I  bawled  out. 
"We  haven't  got  over  twenty-five  thousand 
words  space  in  this  publication." 

"As  I  was  saying,"  Jazz  continued,  "the 
guy  was  Einstein — Oncstonc,  I  believe, 
translated  into  our  language  —  the  hunch 
was  that  the  old  star  gawkers  were  bark- 
ing up  the  wrong  tree  in  their  conception 
of  the  universe.  In  simple  lingo,  the  stars 
were  not  on  the  spots  as  printed  on  the 
maps  of  the  observatory. 

"Primarily  the  old  bird  was  a  two-plus- 
two-equals-four  guy,  but  as  we  often  find, 
great  mathematicians  are  great  something- 
elses.  This  gink  goes  Izzy  Newton  one 
better  on  his  propounding — Newton  was 
right,  but  Einstein  was  righter — or  as  friend 


Christopher,  the  Dempsey  fan,  Wellington, 
and  Elijah,  he  never  had  a  Santa  Maria, 
a  Fourth  of  July  decision,  an  army  tired 
out  some  after  a  victory  over  the  weinie 
eaters  and  a  bum  scribe  for  a  general,  or 
a  bunch  of  Baal  priests  with  fake  gods 
that  failed  to  respond  and  a  real  one  that 
did;  but  on  a  certain  May  29,  1919,  two 
expeditions  of  Great  Britain  Englishers 
from  John  Bull's  Anglo-Saxon  country  set 
out  for  the  two  corners  of  this  round  ball 
of  dirt,  otherwise  called  earth.  One  gang 
set  up  their  long  distance  opera  glasses  at 
Sobral,  Brazil,  took  a  bawth,  then  ex- 
claimed, 'Such  a  blawsted,  bawly  country!' 
and  showed  the  natives  how  much  superior 
they  were  to  the  average  humanus  for  four 
fortnights.    The  other  collection  of  mono- 


veloping  races  out  with  the  prints  drip- 
ping with  water,  they  scramble  over  each 
other  and  snatch  the  proof — photographic 
and  scientific — with  mingled  belief  and  dis- 
ditto,  but  exclaimed  in  unison,  'Bah  Jove! 
Ripping,  old  top,  I  say.' 

"Old  Bert  had  the  right  dope! 

"Then  the  scientific  world  raised  their 
voice  in  proclaiming  what  Switzerland 
could  produce  besides  cheese,  winter  sports 
and  territory  that  served  so  nicely  as 
Everyman's  Land  during  the  'gunic'  strug- 
gle now  past,  'gunically'  speaking.  Albert 
Einstein  had  had  his  cognomen  carved  in 
the  Pillars  of  Distinction  that  uphold  the 
Hall  of  Fame.  We  now  squat  down  a: 
class  in  astronomy  and  listen  to  the  proff 
(Continued  on  pa;ic  12171 
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The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.  Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 
Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.  Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

4.  If  a  quick  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
research  work  or  intricate  calculations  a  special  rate  will  be  charged.  Correspondents  will  be  informed  as  to  the  fee  before  such  questions 
are  answered. 


CHOKE   COIL  CALCULATION. 

(1038)  W.  F.  G.,  Ontario,  Can.,  writes 
the  Oracle  Dept.  in  reference  to  choke  coil 
design : 

Q.  1.  A  choker  (choke  coil)  having 
straight  open  core  of  15  cm.  length,  and  19 
sq.  cm.  area  or  1^x2  inches  is  intended  to 
work  on  110  volt  A.C.  circuit,  60  cycles, 
B  =  10,000;  /i=2,000,  coil  to  pass  5  amperes 
when  tapt  at  a  point  that  gives  20  volts.  I 
desire  to  know  beforehand  the  exact  mag- 
netizing current  comprising  the  energy  and 
wattless  components  when  there  is  no  load. 
Please  show  exactly  the  process  for  work- 
ing out  this  quantity,  step,  by  step.  If  I 
have  not  made  the  question  sufficiently 
clear,  you  may  assume  220  total  turns  of 
wire  on  the  core,  and  that  when  it  is  merely 
balancing  itself  against  110  volts,  what  will 
be  the  energy  losses  and  the  idle  compo- 
nent? Weight  of  core,  laminated,  5  lbs. 
best  silicon  steel;  resistance  negligible. 

Q.  2.  It  is  desired  to  build  an  induction 
coil  (or  any  kind  of  coil)  to  work  on  110 
volts  A.C.  60  cycles,  and  the  primary  passes 
2  amperes,  or  220  watts  (energy  watts). 
Please  show  how  to  figure  a  condenser  to 
exactly  suit  this  particular  case,  assuming 
any  other  quantities  if  necessary. 

Q.  3.  Please  state  why  the  inductance  in 
henries  (L)  is  always  converted  into  centi- 
meters for  wireless  work,  and  how  the  "con- 
stant" if  any,  is  obtained.  It  is  not  easy  to 
understand  how  a  quantity  like  L  or  self- 
Flux-turns 

inductance  composed  of  stretches 

C10s 

out  entirely  into  centimeters.  The  whole 
reason  and  process  seems  to  me  very  inter- 
esting. Please  explain  these  three  questions 
completely. 

A.  1.  Since  the  choke  coil  as  described 
is  being  used  merely  as  a  step-down  auto- 
transformer,  we  can  then  obtain  the  mag- 
netization current  or  the  wattless  component 
of  the  exciting  current  of  the  primary  of 
the  coil  arrangement,  from  the  following 
algebraic  expression : 

10  X  1  X  * 

(a)  :     I  mag.  

2A/mP 

where  I  mag.=  magnetizing  current 
1         =  length  of  core  in  cms. 
</>        —  flux  density 
A        =area  of  core  in  sq.  cms. 
ix        =  permeability  of  the  core  ma- 
terial. 

np         =  primary  number  of  turns 
Total  flux  equals : 

(b)  .    0        =BA  Maxwells 
hence :  0       =  10,000  X  19 

=  190,000  Maxwells. 
Substituting  the  values  of  the  problem  in 
equation  1,  we  have 

10  X  15  X  19  X  104 
I  mag.=  

477  yjz  x  19  X  2,000  X  220 
=  .19  ampere 


This  being  one  of  the  components  com- 
prising the  main  exciting  current,  which 
produces  the  magnetizing  flux  and  which  is 
90°  behind  the  primary  imprest  voltage  and 
in  phase  with  the  flux.  The  second  compo- 
nent of  the  exciting  current  is  the  one  that 
takes  care  of  the  iron  losses  (hysteresis  and 


WANTED!!! 

I    "ODD  PHOTOS"  AT  $1.00  EACH  j 

|      Here's  what  we  want !  What  have  you  got?  | 

1    ELECTRICAL  PHOTOS—  J 

New  photos  of  Lightning;  new  and  \ 

unusual    Electrical    Apparatus   and  § 

Machinery;  Electric  Signs;  Electric  f 

Autos;  Electric  Clocks.  | 

I    SCIENTIFIC  PHOTOS— 

New  Scientific  Apparatus;  Results;  | 
Effects;  Motion  Pictures;  Stunts. 

j    OPTICAL  PHOTOS— 

Peculiar  stunts  obtained  with  vari-  | 

ous  lens  arrangements;  odd  film  ef-  f 

fects  caused  by  unusual  conditions;  | 

novel   micro-photographic  subjects.  § 

j    ASTRONOMICAL  PHOTOS— 

New  eclipse  photos;  star  and  moon  f 

effects    caught     by    the    camera;  | 

comets;  shooting  stars;  progressive  | 

|        moon  studies.  | 

J    FREAK  PHOTOS— 

Odd  double  and  triple  exposure  ef-  § 

fects;  novel  and  striking  effects  due  § 

to  unusual  exposures.  I 

j    MECHANICAL  PHOTOS— 

Electrical  and  Mechanical  apparatus  | 

I        of  unusual  news  interest. 

|    RADIO  PHOTOS— 

1        New  stations,  both  commercial,  gov-  | 

ernment,  and  private.     Owners  of  1 

private  or  amateur  stations  will  find  \ 

a  special  contest  for  these  photos  i 

on    another    page    of    this    issue.  § 

And  don't  send  us  plate  or  film  § 

"negatives" ;    send    unmounted    or  | 

mounted  "prints"  preferably  a  light  i 

and  dark  one.  Enclose  stamps  if  \ 
photos  are  to  be  returned. 

Address    photos    to — Editor    "Odd  | 

|  Photos",  Electrical  Experimenter,  233  1 
1     Fulton  Street,  New  York  City. 


eddy  current  losses)  and  this  is  in  phase 
with  the  imprest  voltage  and  at  quadrature 
with  the  magnetizing  current  or  wattless 
component.  Thus  the  exciting  current  can 
be  exprest  as : 

hie  =  rw 

where 
Ip.ro  =  exciting  current 

I  mas  =  magnetizing  current  or  wattless  com- 
ponent 


leth  =  current  taking  care  of  core  losses, 
eddy  and  hysteresis  losses  ;  this  is 
called  the  power  component. 
Having  computed  the  magnetizing  cur- 
rent, the  other  component  leth  is  determined 
from  the  following  algebraic  expression  : 
Vf(K  +  t2B2m  +  nB'-'m  10-7) 

leth  =  

EP 

where 

V  =  volume  of  iron  in  cms.3  (cubic  centi- 
meters) 

f     =  frequency  in  cycles  per  second 
K  =  resistivity  constant  =  1.6  X  10-11 
t    =  thickness  of  a  single  wire  of  iron  core 
Bm  —  maximum  flux  density  (<t>m  X  cm.2) 
n    =  hysteresis  constant 
Ep  =  primary^  potential 

Substituting  the  values  in  the  above  ex- 
pression and  assuming  from  practise,  stan- 
dards such  as  K=1.6X10-,L  and  n  .0021, 
we  have : 

15  X  19  X  60  (1.6  X  10-u  X  60  X  .0635X 

io,ooo2  4-  .0021  x  l-o.ooff-no-7) 

leth  =   ■ 

110 

leth  =  .02  ampere. 

Therefore  the  exciting  current  equals  : 
lexc  —  .162  ampere. 

The  other  components  of  the  choke  coil 
(auto-transformer  arrangement)  are  the 
copper  losses  both  in  the  primary  and  sec- 
ondary (PR),  which  cannot  be  determined 
as  the  size  of  the  wire  used,  was  not  given 
in  the  problem.  However,  it  is  found  by 
squaring  the  current  in  each  circuit,  and 
multiplying  this  value  by  its  respective  coil 
resistance. 

A.  2.  The  electrostatic  condenser  capacity 
necessary  for  the  secondary  of  a  certain  coil 
may  be  computed  from  the  following  ex- 
pression : 

2P  10'; 

C  =  

NE2 
where 

C  =  capacity  in  microfarads 

P  =  secondary  power  in  watts 

N=  number  of  times  condenser  charges 

E  =  voltage  of  secondary  coil. 

In  the  example  given  it  is  necessary  to 
know  the  secondary  potential,  and  we  will 
assume  it  to  be  10,000  volts.  Then  substi- 
tuting the  proper  values  in  the  foregoing 
expression,  we  have : 

2  X  220  X  10° 

C  =  =  .0366  mfd. 

60  X  2  X  10,0002 
A.  3.  The  reason  why  the  value  of  in- 
ductance in  henries  in  radio  work  is  con- 
verted into  centimeter  units,  is  because  the 
henry  unit  is  too  large;  the  value  of  the  in- 
ductance of  the  coils  used  is  very  small  in 
value,  hence  the  use  of  the  microhenry  and 
the  centimeter.  However,  you  can  use  the 
henry  if  you  so  desire,  providing  the  proper 
constant  before  the  radical  is  employed. 
(Continued  on  pane 
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\      /  Architects 

and  contractors^ 

specify  Johnson's 
Wood  Dye  for  'coloring 
woodwork  and  *  flooring'  in 
new  buildings.    Painters  and 
decorators  use  it  with  equal  satisfaction  on^ 
new  and  old  woodwork  of  all  kinds.  House- 
wives delight  in  it  for  doing  over  old  furniture 
and  Aforjf coloring  reed  and  wicker  baskets,  etc. 
Manual  training  teachers  and  pupils  use  it  for 
finishing  their  models.    Upholsterers,  furniture 
repairers* and  cabinet  makers  find  it  "just  the 
thing"  for,  their  work — old  and  new. 

"  .TOHNSON'S 

\y pod  flYE 

is  a  combination  spirit-oil  stain  for  the  artistic  coloring  of 
all  wood — soft  or  hard.    It  is  very 'easy  to  use — any  one 
can  apply  it  without  laps  or  streaks.    Made  in  all  the 
popular  shades. 

For  a  finish  over  the  Dye  we  recommend  Johnson's  Pre- 
pared Wax,  Shellac  or  Varnish.    Full  instructions  are 
given  on  every  label. 

Johnson's  Wood  Dye  comes  in  all  sizes — from  half- 
pints  to  gallons.    It  is  conveniently  put  up  in  reseal 
glass  jars.    Insist  upon  your  dealer  supplying  you 
with  "Johnson's" — do  not  accept  a  substitute. 

S.  C.  JOHNSON  &  SON 

"The  Wood  Finishing 
Authorities'" 


Racine,  Wis. 
U.S.A. 


ft 

|JQHNSONSWOODP 

[    No  '29  Dark  Mahaqowj  „ 
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Are  You 
Self- Conscious 
Bashful,  Timid 
Embarrassed 
In  Company? 

Success  nowadays  either  socially 
or  in  business  calls  for  the  posses- 
sion of  POISE,  CONFIDENCE, 
RESOLUTION  and  a  positive 
vigorous  PERSONALITY. 

If  j'ou  find  yourself  lacking  in  these  es- 
sential qualifications  you  are  handicapped 
by  a  condition  which,  no  matter  how  brilliant 
you  may  be,  will  always  prevent  you  from 
enjoying  the  fruits  which  your  intellect  may 
justly  entitle  you  to. 

The  VERITAS  SCIENCE  INSTITUTE'S 
course  of  treatment  for  the  various  forms  of 
SHYNESS  and  LACK  OF  SELF-CONTROL* 
based  on  the  methods  made  so  famous  by 
those  giants  nf  mental  science,  Doctors  Char- 
cot, Levy,  etc.,  of  the  Nancy  Institute  of 
France,  has  been  so  successful  that  we  are 
justified  in  saying  that  we  cannot  conceive 
of  a  case  in  which  our  course  of  treatment 
will  not  have  beneficial  results. 

Send  No  Money 

We  are  so  positive  that  sufferers  from  SHY- 
NESS, SELF-CONSCIOUSNESS,  EMBAR- 
RASSMENT, TIMIDITY',  LACK  OF  SELF- 
CONTROL,  etc..  will  gain  positive  benefits 
from  our  course  and  treatment  that  we  are 
satisfied  to  send  it  on  approval.  If  after 
five  days  you  believe  you  will  gain  no  bene- 
fits from  it.  send  it  back  and  you  owe  us 
nothing,  otherwise  send  us  $3  in  full  pay- 
ment.   Fill  out  coupon  below. 

The  Veritas  Science  Institute 

1409  Broadway  Desk   IS  New  York 

THE  VERITAS  SCIENCE  INSTITUTE 
Desk  15  1400  Broadway.  New  York 

Please  send  me  your  full  course  nf  treatment. 
I  will  either  remail  the  course  to  you  within  5 
days  after  receipt  or  will  send  $3  in  full  payment. 

State  Trouble  

Name   • 

Address   


Battery  Oiar^in?  Your 
Big gest  Honey-Haker 


■  $500.00  a  Month  Income  with  This  HB  32  Battery  Charger 

Eureka  Storage  Battery  Co..  Houston,  Texas,  writes — 
"The  first  little  machine  we  bought  of  you  lias  given 
us  the  very'  best,  of  service.  With  the  new  large  ma- 
chine, my  income  per  month  from  charging  is  $500. 
You.  too.  Can  Make  Big  Profits  with  an  HB  32  Battery 
Charger  -Recharges  32-6  * 


olt  I 


ale 


12- 


>  15c  < 


•elf.  No, 
»d.  Ua  s 
Runs  24h. 
Small  inv 
maker  In 


...  Customer  vays 
Fitfure  the  profits  yi 


•  day 


HIS  tll'. 


your  garage.  Ralan 
lonthly  terms.     Outfit  i 
pays  for  Itself.    Absolute  Money- 
Back  Guarantee.  Write  TODAY  for 
foil  Information.    Send  this  ad 
HOBART  BROTHERS  COMPANY 
Box  33  E  Troy.  Ohio 

Successful  M/rs.  .S't'acs  189S 
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The  wave  length  of  an  oscillation  is  ex- 
prest  generally  as  follows : 

(a).     X  =  KV(5I 


where 

X  : 
K: 

C- 

L- 


wave  length  in  meters 
:  constant,  depending  upon  what 

units  C  and  L  are  used 
capacity 
inductance 


Let  us  assume  in  one  particular  case  that  C 
•will  be  in  microfarads  and  L  in  centimeters, 
then  the  time  period  of  the  oscillation  is 

(b).     T  =  27T  \CL 

C  =  in  f arads=  10"3  milli-microf arads 
L  =  in  henries  =  10"*centimeter>, 
Since  the  speed  of  electricity  is  the  same 
as  that  of  light,  namely  186,000  miles  per 
second,  then  the  wavelength  of  an  elec- 
tric oscillation  as  compared  with  that  of 
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light   will   therefore         the   same,   thus : 
vc).  X-TV 
T  =  time 

V  =  velocity  of  light  (3  X  10"  cms. 
per  second; 
Substituting  the  value  of  T  and  V  in  ex- 
pression (c)  we  get :   

X  =  3  X  1010  X  2  it  \  CtU 

=  fflr  X  1010  \c  X  10-"  X  L  X  10" 
=  67TX  1010  \  CL10-18 

=  6tt  x  w  x  io-8  -y/cT 

X= :  1.884  \fcl 

where  :  X  =  wave  length  in  meters, 

C  =  capacity  in  milli-microf arads  (mi- 
crofarad X  io-3) 
L  =  inductance  in  centimeters 

1.884  —  derived  constant 


By  GEORGE  WALL 
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partments  of  which  the*  one  shown  is  a 
single  unit,  with  an  electric  elevator  to 
carry  the  passengers  from  one  floor  or  deck 
to  another. 

All  the  comforts  of  home  will  lie  had 
oil  these  latest  airships  which  will  soon 
be  poking  their  noses  over  the  horizon  of 
such  large  cities  as  New  York,  London, 
Paris,  Constantinople  and  even  the  far  east- 
ern cities  of  Japan,  China,  India  and  Aus- 
tralia. 

There  will  be  found  among  other  neces- 
sary luxuries,  if  so  we  may  call  them, 
shower  baths,  music  and  smoking  rooms, 
an  electric  kitchen  for  preparing  meals  for 
the  passengers,  electric  lights,  and  electric 
fans  for  the  warm  weather,  electric  razors 
and  massage  apparatus  in  the  barber  shop 
and  private  baths,  besides  an  electric  heat- 
ing system  for  cold  weather  and  telephone 
service  between  the  guest  rooms — and 
speaking  of  the  telephone  it  brings  to  mind 
some  of  the  joys  and  pleasures  of  being 
an  aerial  bell-hop! 

In  the  evening  there  will  be  motion  pic- 
ture shows  operated  by  electricity,  by 
means  of  a  small  and  especially  compact 
motion  picture  projector,  and  by  the  use 


of  a  powerful  audion  amplifier,  wireless 
music  from  ship  or  shore  stations  can  be 
picked  up  on  the  aerial  of  the  giant  air- 
craft as  she  swims  along  thru  the  clouds, 
and  this  music  then  reproduced  thru  tele- 
phonic "loud-talkers"  for  the  benefit  of 
the  audience. 

This  may  sound  somewhat  fastidious, 
but  by  these  means  a  great  deal  of  weight 
is  saved  in  not  having  to  carry  an  extra 
load  of  pipe  organs  or  band  Rarapner-nalia 
for  the  amusement  of  the  1,000  passengers 
or  so  aboard ! 

AIRSHIP  ROOMS  ARRANGED  IN  CIRCLE. 

As  will  be  seen,  the  guest  reoms  are  ar- 
ranged in  a  circular  formation  *n  each 
deck,  and  this  has  many  advantages  as 
soon  becomes  evident.  For  one  thing  a 
single  elevator  gives  impartial  service  to 
all  of  the  rooms,  in  view  of  its  centsal  loca- 
tion, and  there  are  a  number  ©f  other  ad- 
vantages in  the  serving  of  meals  to  guest 
rooms,  etc.,  which  is  more  dffijpult  t®  earry 
out  on  an  airship  such  as  this  where  a 
smaller  number  of  servants  would  be  avail- 
able, than  in  a  hotel  on  land. 


(Continued  fro 

made  of  copper  wires  forming  an  uninter- 
rupted circuit  by  being  stretched  back  and 
forth  vertically.  In  order  that  the  blast  of 
the  gun  itself  does  not  break  the  wires  it 
is  necessary  to  place  the  frames  some  300 
calibers  away  from  the  gun.  The  distance 
between  the  two  frames  of  the  Le  Boulange 
apparatus  is  variable,  but  in  general,  it  is 
between  20  to  50  meters. 

This  distance  between  the  frames  is  of 


SOMETHING  NEW 

INDOOR  FOOTBALL 


Sells  on  Sight  for  $1.00 

Plays  standard  football  indoors 
all  winter.  Boys  are  calling  for 
this  game  every  day.'  Also 

"Mystero  Show  Outfit" 

Every  boy  can  be  a  Magician.  Mysti- 
fying. Entertaining,  Instructive.  12 
latest  tricks:  Illustrated  instructions. 
Price  $1.00. 

Unique  Game  &  Toy  Service 
1328  Broadway,  New  York,  N  Y. 
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course  measured  with  great  precisions  when 
it  is  considered  that  the  time  limit  down 
to  the  hundredths  of  a  second  is  calculated, 
using  as  a  base  the  distance  between  the 
two  frames. 

The  insert.  Fig.  4-A,  shows  how  two 
electro-magnets  in  connection  with  the 
chronograph  recording  trigger  mark  the 
exact  time  elapsed  when  the  bullet  or  shell 
strikes  the  first  frame  and  when  it  reaches 
the  second  frame.  At  the  moment  of  firing 
the  projectile  first  cuts  the  circuit  of  the 
first  frame.  Instantly  the  long  black 
chronometer  bar  begins  to  fall,  but  the 
instant  the  projectile  cuts  thru  the  second 
frame  the  second  circuit  is  also  disturbed. 

The  second  electro-magnet  instantly  acts 
and  its  armature  hits  the  chronometer  re- 
cording trigger.  A  small  pin  with  a  knife 
then  strikes  the  falling  bar  armature  of 
the  first  electro-magnet  and  makes  a  mark 
easily  distinguishable.  Noting  the  time  of 
falling  of  the  long  bar  and  figuring  this  time 
against  the  point  on  which  the  mark  was 
made  from  the  knife,  actuated  by  the  sec- 
ond electro-magnet,  the  time  interval  is 
readily  calculated — it  is  in  fact,  almost  auto- 
matic. 
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Drawing  Outfit 

(No  Extra  Charge) 

Every  student  of  the  Chicago 
"Tech"  Home  Study  Course  in 
Draftsmanship  receives  this  draw- 
ing outfit — set  of  instruments  in 
case,  drawing  board,  T  square,  tri- 
angles, scale,  curve,  drawing  paper, 

pencils,  etc.  or  a  cash  credit  in  case  he 
already  has  an  outfit.  These  instruments 
■*  '•■  are  of  the  same 
make  and  sizes  as 
used  by  high  sal- 
aried experts  in 
drafting  rooms  of 
factories,  shops, 
railroads,  etc.  You 
use  them  while 
learning  —  then 
take  them  right 
into  your  practical 


Be  a  Draftsman 

RaiseTSmr  Income 


Get  into  this  paying  profession  and  have  positions  opened  to 
you  by  manufacturers,  architects,  railroads,  contractors — by 
every  kind  of  a  corporation  where  mechanical  design  and  con- 
struction are  carried  out.  Draftsmanship  puts  you  in  the  class 
of  specialists,  raises  you  above  the  crowd  of  job  hunters,  makes 
you  a  man  whose  services  are  needed. 

You  have  the  same  opportunity  to  get  the  training  that  other 
men  had  who  took  the  Chicago  "Tech"  Course  in  Draftsmanship 
and  are  now  drawing  large  salaries  and  holding  important,  re- 
sponsible positions.   You  also  can  learn  how  to  earn 

$25  to  $100  a  Week 

Not  enough  really  skilled  draftsmen  are  available  to  fill  the  places  open 
now.  All  you  need  is  training  to  be  prepared  to  answer  the  call  that  will 
mean  more  money  for  you.  Begin  your  training  without  delay.  Don't  waste 
time  waiting.  The  Chicago  "Tech"  experts  are  ready  today  to  give  you  the 
thorough,  practical  instruction  which  will  enable  you  to  step  into  the  drafting 
room  of  some  big  organization  prepared  to  do  the  kind  of  work  that  earns 
high  salaries  and  leads  to  advancement.  At  least  write.  Mail  the  coupon 
below  or  a  letter  stating  which  branch  specially  interests  you. 


Come  to  Chicago  "Tech" 

TRAIN  AT  HOME 


Chicago  "Tech"  has  its  stu- 
dents everywhere.  If  you 
can't  come  to  Chicago,  take  the 
Home  Study  course.  The  same 
professors  who  direct  the  resi- 
dent courses  will  teach  you  by 
mail.  You  will  have  their  per- 
sonal direction,  you  will  learn 
the  most  modern  methods — 
all  this  while  holding  your 
present  job.  We  train  hun- 
dreds of  ambitious  men — and 
see  them  quickly  rise  to  suc- 
cess. You  therefore  need  not 
be  denied  this  technical  educa- 
tion. Sign  and  mail  the  cou- 
pon. 


Get  Practical  Training 
from  Practical  Men 

NO  TIME  PUT  IN  ON  NEEDLESS  STUDIES 

Enrollment  with  Chicago  "Tech"  means  getting  direct 
personal  instruction  from  men  who  for  years  have  planned 
and  directed  big  architectural  and  engineering  work  in  lead- 
ing cities.  They  have  weeded  out  useless  theories  and  need- 
less studies  and  will  give  you  the  kind  of  instruction  which 
will  enable  you.  to  work  beside  the  most  experienced  men. 

That  is  one  reason  why  you  can  get  a  complete,  thorough 
technical  training  here  in  such  a  short  time.  Also  the  reason 
why  Chicago  "Tech"  men  are  in  such  great  demand.  They 
go  into  work  prepared  to  give  the  kind  of  service  wanted. 

This  is  the  training  you  are  offered  either  at  the  college 
or  by  mail.  And  this  is  the  time  to  enroll  when  there  is 
such  a  pressing  need  for  highly  trained  draftsmen.  Use 
your  spare  hours  to  fit  yourself  for  a  bigger  salary — a  more 
important  position.  Chicago  "Tech"  offers  you  the  oppor- 
tunity. WRITE. 

EASY  PAYMENTS 

Low  tuition  fees  and  easy  terms  of  payment.    Pay  as  you 

go  along.  Get  training  which  will  soon  repay  in  extra  earn- 
ings all  the  cost  of  the  course.  You  know  the  salaries  re- 
ceived by  skilled  technical  men  today.  (Jet  information  on 
the  opportunities  which  are  opened  wide  to  you  by  Chicago 
"Tech".  We  will  give  you  all  this  information  about  fees, 
terms,  etc.,  and  send  testimonials  from  Chicago  *'Tech" 
graduates  on  how  they  have  profited  from  our  instruction, 
if  you  will  send  the  coupon. 


Auto  and  Gas 
Engine  Course 

All  about  automobile  mechanism — its  construc- 
tion, operation  and  REPAIR — taught  by  mail. 
You  train  directly  under  the  Chicago  "Tech" 
automobile  experts.  Learn  all  about.  Principles 
of  .the  Automobile,  all  about  (ias  Engines.  Power 
Plants.  Transmissions  Lubrication.  Cooling. 
Batteries,   Starting  and  Lighting  Systems,  etc. 

KNOW   HOW  TO   FIX  TROUBLES 

Most  complete  instruction  in  auto  repair  work. 
Equips  you  for  high  pay  or  to  start  a  business. 
Big  demand  for  trained  repair  men.  . 

Aeronautics 

Complete,  practical  instruction  in  Aeronautic 
Engineering.  Every  principle  made  clear.  Con- 
struction of  every  type  of  machine  fully  ex- 
plained. This  course  equips  you  for  expert  work. 
Get  the  catalog  and  information.    Send  coupon. 


CHICAGO  TECHN 

345  Chicago  "Tech" 


WRITE 


Below  we  list  our  principal  courses 
in  drafting  and  several  others.  Just 
mark  X  in  the  [  ]  to  show  which 
course  interests  you  and  we  will  send 
catalog  and  information  about  that 
particular  subject.  If  in  doubt  about 
yourself,  tell  us  your  ambitions  and 
we  will  advise  you.  Sending  this 
coupon  may  mark  a  turning  point  in 
your  career.  May  lead  to  a  larger 
measure  of  success  than  you  have 
expected.  We  can  train  you  as  we 
have  trained  others.  Send  the  coupon 
today. 

ICAL  COLLEGE 

Building,  Chicago 


FREE 


Other  institutions  ask  you  to 
pay  first — and  then  to  find  out 
later  how  well  qualified  you  are 
for  this  profession.    We  send 
the  free  lesson  first  and  place 
you  under  no  obligation  at 
all.   Discover  your  qualifica 
tions  before  you  pay  any- 
thing. And  see  for  yourself 
just  what  Chicago  "Tech 
offers    you    in  trainin 
which  will  bring  a  ready 
market  for  your  services 
and  open  opportunities 
which  are  closed  to  the 
untrained  man.  The 
coupon  will  bring  al 
the  facts  about  the 
course,  the  small 
fee,   and  the  easy 
terms. 


TEST 

LESSON 


CHICAGO  TECHNICAL  COLLEGE 

345  Chicago  "Tech"  Building,  Chicago 

Without  obligation  upon  me.  send  your  Catalog  on  subject  indicated 
below.    Also  FREE  Lesson  if  inquiry  is  on  Drafting  or  Plan  Readlr.y. 

Mark  X  opposite  work  in  which  you  are  especially  interested. 


[  ]  Architectural  Drafting 
[  ]  Machine  Drafting 
[  ]  Electrical  Drafting 
[  ]  Structural  Drafting 
[  ]  Sheet  Metal  Drafting 
[  ]  Builders'  Course 


[  }  Plan-Reading — Building 

I  ]  Plan-Reading— Shop  Me 

[  1  Estimating 

T  ]  Surveying 

[  ]  Autos  and  Gas  Engines 

I  I  Aeronautics 


ii 


Name    

Address.  ,  

City  State. 

College  or  Home  Study?  State  which  
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"I'm  now  Secre- 
tary to  the  Sales 
Manager  at  $150 
per  month--on  the 
road  to  a  big  ex- 
ecutive position. 
NEW  WAY  speed 
and  accuracy 
surely  gets  a  fel- 
low a  regular  job." 


$25  TO  $40  PER  WEEK  FOR  YOU 

If   You  are  a  Really   Efficient  Stenographer 

Expert  Typists  in  Great  Demand 

Typewrite  80  words  per  minute  or  more  and  you  will 
draw  big  pav.  Wherever  you  are,  increased  output  or 
finished  work  will  bring  the  big  money— good  promo- 
tions— the  private  secretaryships — eventually  the  execu- 
tive positions,  Stenographers  who  are  real  typists  are 
wanted  by  employers  everywhere.  Poorly  trained  in 
typewriting  means  poorly  paid  on  payday.  Expert 
ability  means  big  money — success. 

The  trouble  hitherto  has  been  that  stenographers  had 
no  way  to  improve  their  typewriting.  Ordinary  methods 
left  them  stranded  without  a  30  to  40  word  ability. 
There  was  no  way  to  overcome  the  handicap.  Now  the 
"New  Way"  has  changed  all  this — it  opens  the  door 
for  every  stenographer  to  high  speed  in  typewriting — to 
perfect  accuracy — to  great  ease  of  operation — to  pro- 
motions and  Big  Pay. 

Based  upon  an  absolutely  new  idea — special  gymnastic 
exercises  for  the  definite,  cultural  training  of  the  fingers 
away  from  the  machine!  Marvelously  successful. 
Ten  simple  lessons  easily  completed  in  spare  time. 
Your  daily  typewriting  improves  from  the  very  start. 
Cost  low.  Binding  guarantee — no  pay  retained  unless 
expected  results  arc  fully  realized. 
New  Way  booklet  describes  this  revolutionary  new 
system  in  full  detail — shows  you  the  way  to  a  traes- 
formed  ability,  doubled  or  trebled  salary.  Write  for 
It  today.  FREE. 

THE  TULLOSS  SCHOOL 


3573  College  Hill 


Springfield,  Obi* 


FREE 

Bargain  Book 


^  m  Big  Scout 
Knife 
80c 


Electric  MOTOR 
$1.25 


A  gn 


I  knife  for 

camping  and 
all  sorts  of  outdoor 

a  heavy  steel  blade, 
finely  tempered,  with 
ebomzed  handle,  fit- 
ted to  your  grasp. 
Genuine  leather 
sheath  with  slits  in  the 
end  through  which  to 
slip  your  belt 


Gilbert  Miniature 

Machine  Gun 
$3.75 


This  machine  gun  is  made  like  a  real  one. 
Has  a  detachable  magazine  clip  for  firing 
the  12  wooden  cartridges  that  come  with  it. 
■  steel  barrel  and  stock,  roller  firing  crank, 
automatic  tr avers  full  circle  swivel,  wood 
fore  leg*  and  trail.  The  price  is  19.70. 


just  the  thing  for 
Operating  light 
running  models 


more  dry  or  wet  cell  batteries,  depending 
upon  the  power  desired.  Made  by  Gilbert; 
the  famous  Boys'  Toy  Inventor, 


FLASHLIGHT 

Pocket  Size 
Special 

Fits  In  your  vest  £A 
pocket,  ready  for  O^/C 
service  when  you 
need  a  strong  light.  Comes  with 
a  nickel  plated  case,  equipped 
with  a  bnght  bulb  and  a  two 
cell  battery. 


Wonderful  Submarine  $1.50 


Lota  of  fun  to  watch  the  little  "sub"  per- 
forming all  sorts  of  stunts  in  the  water. 
It  la  adjustable  for  diving  and  circling, 
cither  under  the  water  or  above.  Oper- 
ates with  a  strong  rubber  band  motor. 


Catalogue  FREE  g££ 


•  n*4  up«u  *»•*'»»*.  I'm 
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serving  the  transits  of  stars  across  the 
meridian,  and  which  is  erected  with  its  cen- 
tral axis  exactly  in  this  plane,  and  a  chrono- 
graph record  in  circuit  with  the  sidereal 
clock  for  recording  the  instant  registered  by 
this  clock  when  the  star  is  on  the  meridian. 

It  is  one  of  the  duties  of  the  U.  S.  Naval 
Observatory  at  Washington,  D.  C,  to  send 
out  daily  telegraphic  time  signals  to  all 
points  in  the  United  States  east  of  the 
Rocky  Mountains.  Points  on  the  Pacific 
Coast  and  in  Alaska  receive  time  signals 
from  the  Mare  Island  Navy  Yard  in  Calif. 

On  every  night  when  the  weather  per- 
mits a  set  of  six  stars,  known  as  a  "time" 
set,  is  observed  at  the  time  of  their  transit 
over  the  meridian  of  Washington. 

As  soon  as  the  star  drifts  into  the  field 
of  view  of  the  telescope,  which  has  been 
pointed  approximately  on  the  star  by  set- 
ting the  circle  readings  so  as  to  show  the 
star's  "declination"  (or  distance  north  of 
the  equator),  the  observer  is  ready  to  begin 
his  set  of  observations.  By  means  of  a 
self-registering  micrometer  which  is  de- 
signed so  as  to  close  an  electric  circuit 
automatically  five  times  in  one  revolution 
(with  an  extra  contact  provided  to  mark 
the  beginning  of  each  revolution)  two 
closely  parallel  vertical  threads  are  made  to 
move  across  the  field  of  view  of  the  tele- 
scope keeping  the  star  always  exactly  be- 
tween them.  As  soon  as  the  micrometer 
screw  has  been  turned  a  certain  definite 
amount  and  the  star  has  advanced  a  certain 
distance  across  the  field,  the  first  electric 
contact  is  closed  and  connection  is  instan- 
taneously made  with  a  chronograph  record 
which  is  connected  electrically  with  a  side- 
real clock  and  which  records  by  a  "make 
and  break"  circuit  the  even  seconds  of  this 
clock  on  a  sheet  of  paper  wrapt  on  a  cylin- 
drical roll  in  the  form  of  little  jogs  in  a 
straight  line  occurring  at  regular  intervals. 
When  the  observer  makes  electric  contact 
with  this  choronograph  record  by  means 
of  his  micrometer  screw  an  irregular  jog 
appears  on  the  chronograph  sheet  between 
the  positions  marking  even  seconds  and  by 
measuring  these  records  the  exact  time 
shown  by  the  sidereal  clock  at  the  time 
when  the  star  was  a  known  distance  from 
the  meridian  can  be  read  to  hundredths  of 
a  second  of  time.  From  the  five  different 
contacts  for  each  star  its  sidereal  time  of 
meridian  passage  is  computed. 

At  eleven  fifty-five  A.  M.  on  every  day- 
except  Sundays  and  holidays  telegraphic 
connection  of  the  transmitting  clock  is  made 
by  means  of  relays,  and  during  the  five 
minutes  just  preceding  noon  every  tick  of 
the  clock  is  heard  all  over  the  United  States 
wherever  these  lines  extend,  except  that  for 


purposes  of  identification  the  29th  second 
and  the  last  five  seconds  of  the  55th,  56th, 
57th  and  58th  minutes  and  the  last  ten  sec- 
onds of  the  59th  minute  are  omitted.  The 
noon  signal  is  a  longer  contact  after  the 
ten-second  break. 


Des  Moines  College  Des  Moines,  Iowa 

formerly 

HIGHLAND  PARK  COLLEGE 

The  Great  Practical  School  of  the  Middle  West 

Offers  a  remarkably  complete  course  of  Electrical 
Engineering  in  one  year  of  48  weeks,  at  low  cost, 
A  very  fine  laboratory  unexcelled  in  the  country 
for  the  performance  of  real  tests  and  experiments. 
Several  datea  for  entrance  during  school  year. 
Other  courses  offered  are  the  standard  4-year 
courses  in  Civil,  Mechanical,  Electrical  and  Chem- 
ical Engineering.  One-year  courses  in  Surveying, 
Highway  Engineering,  Mechanical  Engineering  and 
Drafting,  and  Auto  Electrical  Expert  Course. 
Write  for  catalog,  stating  course  in  which  you 
are  interested.  Address 

Adolph  Shane,  E.  E„  Dean,  Des  Moines  College 
145  Highland  Park,  Des  Moines.  Iowa 


Learn  Watch  Repairing 

Be  a  watchmaker — you  can  learn  this  profitable  trade  ^^^^ 


li  maker — y 
by  correspond.! 

by  the  DeSelmB  Cbart  System.    Aftar  you  complete 
the  course  you  will  know  a  watch  from  A  to  Z.  You 
will  know  just  what  the  matter  Is  and  how  to  repair 
one.      When  you  graduate  you  will  be  a  practical 
watchmaker  an<l  repairer  and  competent  to  fill 
any  position.    Positions  forour  graduates. 
Ask  for  our  Free  Book.  Itezplalns 
our  system  and  terms, 

THF  DeSELMS  WATCH  SCHOOL 

720  Perry  St.,  ATTICA,  I  NO. 


Dr.  B.  LUST'S  RECREATION  RESORT 

"YUNGBORN"  BU™ a 

A  UllUA/Vllll         RAMAPO  MOUNTAINS 

Natural  Life  and  Rational  Cure  Health  Home  for  Dietetic- 
Physical-Atmospheric  Regeneration  Treatment.  Fount  of 
Youth,  and  New  Life  School  for  those  in  need  of  Cure  and 
Rest,  for  the  physically  and  spiritually  weakened,  for  those 
overworked  and  for  the  convalescent. 

OPEN  ALL  THE  YEAR 
Winter   Branch:    Florida  Yungborn,   Tangerine,  Florida 


BE   AN  EXPERT 


Wonderful,  new  device,  guides  yoor  band;  corrects 
your  writing  in  few  days.  Big  improvement  in  three 
hours.  No  failures.  Complete  oaf  line  FREE. 
Write  C.  J.  Ozment,  Dept.  44      St.  Louis,  Mo. 


Printing*  Cheap 

Cards.circulars,  lubeTs.bonk, paper.  Fressitj. 
JOLarger $25  3ob  pressSlOO.  Save  money.  Print 
fjffiKpfor  others,  liig  profit.  All  easy,  rules  sent. 
Write  factory  forpresscatalos.TYPE.cards, 
etc.  THEPRESSCO.,  D-47,  Merlden.Conn. 


BALTIMORE  MAIL  ORDER  COMPANY 
Dept.  125   Howard  &  Baltimore  Sta,  Baltimore.  Md 


Ufa  breakers! 

Atlantic  City's  Newest 
Fire-Proof  Hotel 

Ocean  Front.  Unusually  attractive 
during  the  Autumn  and  Winter  sea- 
sons. 

American  and  European  Plans 

Luxurious  lobbies,  spacious  verandas  and  sun  parlors  overlooking  tne  ocean. 
Charming  afternoon  musicales  and  evening  concerts.  A  palatial  residence 
for  those  seeking  rest  and  recreation.  Sea  water  baths.  Fireproof  garage. 
Illustrated  booklet  sent  on  request. 
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Wonderful  Treatments  in  Your  Own  Home 


RID  yourself  of  headaches,  nervous- 
ness, skin  blemishes,  and  other  com- 
plaints. Enjoy  wonderful,  sparkling 
health!  Increase  your  store  of  energy, 
revitalize  your  tired,  worn-out  cells  and 
nerves.    You   will   be   amazed   at  the 

splendid,  quick  results  obtained  through  the  use 
of  the  wonderful  new  Vi-Rex  Violet  Ray  Machine 
— right  in  your  own  home!  Violet  Rays  pene- 
trate to  every  cell  of  the  body,  imparting  that 
stimulating  vigor  which  brings  the  glow  of  health, 
tones  up  the  entire  system,  putting  life  into  cover- 
taxed  and  sluggish  tissues.    As  a  relief  from  pain 

Vi-Rex  has  no 
equal.  Its  sooth- 
ing rays  quickly 
find  the  source 
of  distress  and 
afford  speedy 
comfort. 

Vi-Rex  Violet 
Rays  are  effec- 
tive for  a  host 
of  disorders  and 
ailments.  Doc- 


What  Satisfied  Users 
and  Physicians  Say 

Trixie  Friganza,  well  known 
actress,  says:  "Cheerfully  do  I  add 
my  praise  for  Vi-Rex.  It  is  won- 
derful. It  cured  my  brother  of 
neuritis.  As  for  myself,  I  use  it  for 
facial  treatments  and  general  mas- 
sage. I  cannot  say  too  much  for  it." 

K.  L.  Allen,  D.  C„  205  Boone 
Building,  Boone,  Iowa,  writes:  "I 
have  had  some  very  good  results 
with  the  application  of  high  fre- 
quency current  in  cases  of  Paraly- 
sis, Rheumatism  and  Neuritis,  and 
think  it  a  great  help  in  drugless 
healing." 

Dr.  Daniels,  Lisbon,  North  Da- 
kota, says:  "  Have  used  the  Vi-Rex 
in  such  cases  as  Goitre,  Bronchitis, 
Pleurisy,  Neuritis,  Neuralgia  and 
Lumbago,  and  find  it  very  bene- 
ficial. In  fact,  I  would  not  be 
without  it  in  my  office." 

Dr.  Bert  H.  Rice,  of  Vinton, 
Iowa,  says:  "I  have  good  results 
with  the  Vi-Rex  high  frequency 
instrument  in  all  cases  of  Neu- 
ralgia. Almost  instant  relief  in 
facial  neuralgia." 


tors  in  all  parts  of  the  country  are  adding  this 
scientific  outfit  to  their  office  equipment  and 
recommending  its  use  to  patients.  Beauty  spe- 
cialists have  long  realized  its  efficiency  for  inducing 
a  clear  and  healthful  skin.  Until  recently  ex- 
pense prohibited  the  use  of  this  remarkable 
health-building  force  in  private  homes.  Now  the 
practical,  inexpensive  Vi-Rex  Violet  Ray  Machine 
enables  everyone  to  enjoy  all  the  benefits  of  this 
marvellous  treatment  at  home 

Not  a  Vibrator 

The  Vi-Rex  Violet  Ray  is  essentially  different 
from  any  other  electrical  treatment.  It  is  not  a 
vibrator — does  not  shock  or  jar  the  nerve  ends. 
Its  effectiveness  is  obtained  through  its  power  of 
penetration — not  through  the  manipulation  of 
surface  muscles.  There  is  no  feeling  of  soreness 
or  exhaustion  after  use — only  a  comforting, 
agreeable  sense  of  relief. 

The  operation  of  the  outfit  is  simplicity  itself.  Current 
from  your  electric  light  socket  is  transformed  into  an  effective 
healing  agent  as  pleasant  to  the  senses  as  a  ray  of  spring  sun- 
shine. It  may  be  used  on  the  very  young  and  the  very  old 
without  the  slightest  discomfort.  No  shocks  or  jolts — just 
a  soft,  steady  ray  of  violet  light  filled  with  an  abundance  of 
health  and  energy.  (Special  equipment  is  supplied  to  you  at 
a  trfliing  cost  if  electric  current  is  not  available.) 


Try  Vi-Rex 
Violet  Rays  for 


Asthma 
Barber's 

Itch 
Boils 

Blackheads 

Bunions 

Callouses 

Catarrh 

Chilblains 

Colds 

Corns 

Constipation 
Dandruff 
Deafness 
Ear 

Disorders 
Eczema 
Eye  Troubles 
Falling  IZair 
Goitre 
Hay  Fever 


Headache 
Insomnia 
Lumbago 
Muscular 

Stiffness 
Neuralgia 
Neuritis 
Obesity 
Paralysis 
Piles 
Pimples 
Pyorrhea 
Rheumatism 
Skin 

Diseases 
Sore  Throat 
Fprains 
Tonsilitis 
Warts 
Whooping 
Cough 


Mail  Coupon  for  Book  and 
Free  Trial  Offer 

Write  today  for  our  free  booklet  describing  the 
wonderful  Vi-Rex  outfit  in  complete  detail,  and 
particulars  of  our  liberal  10-day  trial  offer. 
Find  out  how  Violet  Rays  will  help  you.  Read  what 
hundreds  of  users  say  about  the  Vi-Rex  and  the  astonishing 
results  which  have  been  obtained.  Learn  why  it  is  the  most 
economical  and  practical  machine  of  its  kind  available. 
You  may  use  it  to  gain  health,  vitality,  beauty!  There  is 
no  limit  to  its  beneficial  powers.  Write  now  for  this  great 
health  book.  Mail  the  coupon  or  send  a  postal.  Do  It  Now. 


I 


FREE  BOOK  COUPON 

VI-REX  ELECTRIC  CO..  Dept.  43, 

326  W.  Madison  Street,  Chicago. 
Please  send  me  without  cost  or  obligation  your  free 
book  describing  your  wonderful  Violet  Ray  Machine. 


Name . 


I  Address. 


I  City. 


State . 
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Taught  By  A  Practical  Man 

You  LEARN  lnVo"r 


Can 


Spare  Time 


Hundreds  of  Burgess-trained  men  and  boys 
have  advanced  to  better  positions  by  means 
of  the  practical  electrical  knowledge  easily 
learned  at  home  by  this  method.  If  you  are 
willing  to  give  a  little  of  your  spare  time  you 
can  do  the  same. 

For  Beginners  and  Experienced  Men 

This  home  study  course  is  based  upon  the 
years  of  practical  electrical  experience  of 
Yorke  Burgess,  who  gives  personal  attention 
to  each  student. 

There  is  no  limit  to  what  you  can  accomplish 
with  its  aid.    It  is  up  to  you. 

•  Results  of  Burgess  Service 

Practical  electrical  men  recommend  this 
course  to  others.  Students  are  invariably 
promoted  and  get  better  salaries.  Over  80 
per  cent  of  the  students  are  engaged  in  the 
electrical  business.  Over  15  per  cent  of 
;:;esen,t  enrollment  came 
through  satisfied  stu- 
dents. Beginners  get 
employment  in  electrical 
work  after  taking  the 
course  a  short  while. 


Your 
Satisfaction 
Assured 


The  Burgess 
Method  is  so  uni- 
versally success- 
ful that,  we  give 
positive  assur- 
ance of  perfect 
satisfaction  on 
completing  the 
course  or  money 
refunded.  There 
are  no  strings 
tied  to  this — you 
are  the  judge. 


Fifty-Fifty 

This  methsd  of  learning 
PRACTICAL  ELEC- 
TRICITY is  supplied  on 
EASY  PAYMENTS,  in- 
cluding apparatus,  in- 
struments, material,  etc. 
Start  any  time  —  stop 
any  time — your  pay- 
ments cease  if  you  are 
not  satisfied.  Send  for 
the  KORGEjSS  CATA- 
LOGUE today.  Gives 
full  informatifln  without 
cost  er  eofrgafion. 

Yorke  Burgess,  Supt . 

BURGESS  ELECTRICAL  SCHOOL 

7<K  E.  4>2nd  St.  Chicago,  111. 

Electrical  Slide  Rule 

Invaluable  to  Any  Electrical  Man 

Ih  response  to  many  requests,  Mr.  Burgess 
has  preiKuretf  a  set  of  simple  and  concise 
lessons  f^r  those  who  desire  to  take  up  the 
use  of  this  practical  instrument. 

A  High  Grade 

SLIDE  RULE 

in  a  leather  rase,  and  a  COMPLETE  COURSE  OF 
INSTRUCTION  will  be  supplied  at  a  very  reasonable 

Special    Combination  Price 

We   have   selected   the   best  rule   for  the 
purpose.     The   simple   lessons   will  enable 
you  to  understand  thoroughly  its  use. 
Write  us  for  full  information 

BURGESS  ELECTRICAL  SCHOOL 

745  E.  42nd  St.  Chicago,  HI. 

BURGESS 
BLUE  BOOK 

a  practical  and  handy  reference  book  for 

Electrical  Men  and  Students 

Contains  over  200  CALCULATION  FORMULAS  and 
WORKED  OUT  PROBLEMS  showing  their  use. 
DRAWINGS  of  ELECTRICAL  MACHINERY 
DEVICES— INSIDE  CON  N  ECT I ONS— ALTE  R- 
N  ATI  N  G  CURRENT  CALCULATIONS  and  hun- 
dreds of  every  day  problems  are  also  covered. 
Recommended  by  electrical  men  all  over  the 
country.  Purchased  by  electrical  concerns  for 
their  employees  and  customers. 
USED    BY    TECHNICAL  SCHOOLS 

PRICE  $1.00 


WE  REFUND  YOUR  MONEY  if  the  BOOK 
DOES    NOT    MEET    YOUR  APPROVAL 


BURGESS  ENGINEERING  CO. 

Consulting  Electrical  Engineers 
Yorke  Burgess,  President 

750  E.  42nd  St.  Chicago,  111. 
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for.  It  is  always  best  when  purchasing 
stones  to  obtain  a  good  one. 

DEFECTS   IN  DIAMONDS. 

One  of  the  greatest  defects  in  diamonds 
is  carbon  spots.  These  when  found  in 
large  masses  make  the  stone  practically 
worthless,  whence  it  is  called  carbonado, 
and  is  used  in  rock  drills,  etc.,  but  in  stones 
coming  from  Africa  and  other  places  (ex- 
cept in  the  Mexican  variety),  carbon  spots 
are  seldomly  found,  as  the  cutter  has  used 
his  utmost  skill  to  clear  these.  The  reason 
they  are  objectionable  is  that  the  spot  is 
reflected  and  exaggerated  many  times,  altho 
in  reality  it  may  be  quite  small  in  itself. 
Ofttimes  a  carbon  spot  is  left  in  the  stock 
but  generally  in  such  a  position  that  when  a 
stone  is  placed  in  a  setting,  it  is  covered  by 
either  the  gold  or  platinum  mounting.  It 
is  then  more  valuable  to  leave  the  spot  in 
the  stone  rather  than  cut  the  stone  away, 
making  it  smaller  in  size,  as  stones  are  sold 
by  the  carat,  namely,  a  unit  of  weight.  A 
stone  is  more  valuable,  even  with  small  car- 
bon spots  invisible  to  the  unaided  eye,  than 
a  stone  of  poorer  color,  and  it  is  found 
that  in  the  course  of  examining  differences 
in  stones,  nearly  all  of  them  if  pure  white 
have  traces  of  carbon  in  them.  Very  often 
a  stone  has  cracks  or  breaks  across  the 
grain  or  with  the  grain,  irregular  when 
across  the  grain  and  straight  when  with  the 
grain.  These  breaks  cause  a  reflection 
which  is  a^  very  bad  feature  and  is  second 
to  large  carbon  spots  in  regard  to  frequency 
of  occurrence.  They  are  called  cracks  when 
large  and  feathers  or  flazes  when  small. 
Minute  feathers  are  not  very  noticeable. 

DIAMOND  CRAFT. 

Ill  the  diamond  there  is  a  "grain"  in  the 
rough  stone  which  grain  is  parallel  to  any 
of  the  triangular  faces  of  the  octahedral 
crystal.  The  stones  in  the  rough  are  exam- 
ined for  perfection  and  assorted  for  sizes. 
The  largest  stones  are  given  very  close  in- 
spection for  flaws  and  carbon  spots.  When 
these  are  found  it  may  be  desirable  to  split 
the  stone  into  several  smaller  pieces,  to 
eliminate  the  flaws  and  to  secure  stones  of 
more  marketable  size.  It  behooves  an  in- 
dividual known  as  a  "cleaver"  to  know 
thoroly  the  grain  of  the  diamond  in  the 
rough.  Sometimes  days  are  taken  to  de- 
cide on  its  cleavage  in  order  to  get  the 
largest  and  best  results — a  mark  is  placed 
upon  the  diamond  with  pen  and  ink,  a  tiny 
groove  is  ground  into  it  and  the  stone 
mounted  on  the  end  of  a  holder  with  the 
sharp  edge  of  another  diamond.  A  knife 
about  6"  long  by  1"  high  is  now  inserted 
into  the  groove  or  on  top  of  the  line,  and 
with  a  quick  blow  the  diamond  separates 
easily  along  its  grain. 

There  are  two  sets  of  cutters  that  work 
on  this  line,  one  called  the  loppcr  and  the 
other  the  briliantccrcr.  The  lopper  makes 
the  stone  into  octagonal  shape.  The  bril- 
lianteerer  cuts  the  facets  and  smaller  parts, 
finishing  the  stone  When  the  stone  is 
placed    upon    the    rapidly    revolving  iron 

( [Continued  on  page  1174) 


Something  New 


on  a  subject  that  is  not  understood  by  many  people. 
This  is  the  question  of  the  relationship  between  SEX 
and     the    PHYSICAL    and    MENTAL  HEALTH. 

"THE  ABUSE  OF  THE  MARRIAGE  RELATION " 

written  by  an  experienced  physician,  who  has  in- 
vestigated this  subject  and  has  found  it  to  be  the 
origin  of  most  chronic  diseases.  This  is  also  the 
cause  of  so  mauy  unhappy  marriages.  This  is  a 
very  valuable  book  for  those  who  are  married  or 
intend  to  get  married:  it  will  avoid  considerable 
unhappiness  and  heart-aches.  This  book  will  be 
sent  you  prepaid  upon  receipt  of 

50  CENTS  IN  MONEf  ORDER,  STAMPS  OR  COIN 

NATURAL  UK,  110  EAST  41st  STREET,  -  -  NEW  VORR  CITY 


HANDY 


THAT'S  th«  word  to  describe  this  new  utility 
chest — the  haJidiest.  sturdiest,  chest  for  garage 
or  home  use,  for  auto-mechanics,  electricians, 
plumbers,  line-men.  Its  solid  oak  frame,  rigidly 
held  together  by  lock -cornered  joints — twice  as 
strong  as  dove-tailing — insures  tool  safety  against 
theft,  rust,  bangs,  knocks 
or  outdoor  weather.  Get 
the  details  about  this 
chest  and  the  other  18  e 
Union  sizes  and  styles. 
Write  for  Catalog,  prices  J 
and  name  of  nearest 
dealer  and  guarantee. 
If  no  dealer  near  you,  ( 
write  for  special  offer,.; 
Union  Tool  Chest  Co,, 
Inc.,  36  Mill  Street,  I 
Rochester,  New  York 


UMAKEM 


Airplane  Workchest,  containing  aircraft  work  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer,  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block.  10"  scroll  saw.  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  $10  00. 
Other  DmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE.  Inc. 
No.  2  UmakeM  Building,  127  Fifth  Avenue,  New  York 


COPY  THIS  SKETCH 

And  let  me  see  what  you  can  do  with  it. 
Many  newspaper  artists  earning  J3O.00 
to  $1*26.00  or  more  per  week  were  trained 
by  my  course  of  personal  individual  les- 
sons by  mail.  PICTURK  CHARTS  make 
original  drawing  easy  to  learn.  Send 
sketch  of  Uncle  Sam  with  6e  in  ulamps  for 
sample  Picture  *  hart,  list  <>f  successful 
students,  examples  of  their  work  and 
evidence  of  what  YOU  can  accomplish. 

Plsaae  ttate  your  age  _J  ^ 

of  Cartooning 
1510  SchofieldBldg.,  Cleveland  ©h.o  ^ 


The  Landon  School  Sqt 


Perfected  Gasoline  Engines — 
1  and  1%  h.  p.— for  Farm 
a:id  Shop  use.    Price.  $27.60 
and  up.  Also, 

WASHING  MACHINES 
We   ship  on   trial.     Send  for 
Booklet  and  Special  Offer. 
SIEVERKROPP  ENGINE  CO 
1401— 19th  St..        Racine.  Wis. 


STARTER  for  FORD  CARS 


A  STEFFEY  MOTOR 

on  your  wheel  will  con- 
vert it  into  a  practical  and 
successful    high  grade 

motorcycle     that  will 

cost,  you  less  to  operate  than  the  more 
expensive  machines.  Write  at  once  and  secure  lowest  lac- 
.ury  prices.   Excellent  opportunity  for  agents.   Send  scamp, 

STEFFEY  MFG.  CO.,  Dept.  E.  5025  Brown  St,  Phila.  Pa 


HANDY  BINDER 
for  the  Electrical  Experimenter 


Holds  and  preserves  12  issues,  each  of  which 
be  inserted  or  removed  at  will,  without  tools.  Will 
keep  your  magazines  perfectly  for  all  time  or  just 
preserve  them  like  new  till  you  bind  them  perma- 
nently. Made  of  heavy  material,  extra 
strongly  reinforced  at  the  back  aud  cov- 
ered with  handsume  green  cloth,  suitably 
lettered  in  gold.  Add  postage  for  2  'bs. 
Experimenter  Pub.  Co.,  Inc.    Book  Department  |233  Fulton  St.,  N.  I 


65c 


MODEL 


B  u  Ud  etircdl  tfiy 


Model  Alrplsumes 


Send  5<t  for  catalog  qgt^^rierfe^^rjntn^no  eked- down  scafe 
models  of  new  machines,  pai»t~3T"fi^*>»^s,and  supplies. 

Wtadiiniff  Raveir  Mt&.C®.  Broadway,  Bro<n>kllyim,N.lf. 
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ThcWorld  of  Industry  Needs 


How  Columbia 
Students  Succeed 

(More  letters  on  request) 

"I  have  accepted  a  position  as  drafts- 
man, paying  $2,640.00  a  year  to  start. 
/  had  no  previous  drafting  experience 
aside  from  my  training  with  you, 
which  has  proven  all  that  was  needed 
for  me  to  become  a  professional 
draftsman."  Lawrence  P.  Johnston. 
(Mr.  Johnston  expects  to  be  advanced 
to  $3,300  a  year  in  a  few  weeks.) 

"Several  firms  have  offered  me  $40 
and  $45  a  week  to  start.  As  I  am 
doing  nicely  as  draftsman  up  here 
and  about  to  receive  my  second  in- 
crease in  salary  have  decided  to  stay. 
I  find  there  are  hundreds  of  openings 
for  draftsmen  and  if  I  quit  where  I 
am  I  could  secure  another  position  in 
three  hours'  time.  There  will  be  a 
still  greater  demand  for  Draftsmen." 
Geo.  Murray,  Jr. 

"I  wish  to  express  my  appreciation 
for  your  courteous  treatment  and  sin- 
cere interest  in  the  progress  of  my 
studies  and  for  aiding  me,  upon  com- 
pletion of  your  course,  to  secure  a 
very  desirable  position  at  $140  a 
month  to  start.  I  am  getting  on  well 
and  the  chances  for  advancement  are 
excellent."    A.  L.  Gash. 


"I  have  accepted  a  good  position 
with  a  large  manufacturing  concern 
in  Chicago  and  wish  to  thank  you  for 
the  training  your  school  has  given 
me."    Emil  B.  Johnson. 

A  few  of  our  many  other  successful 
graduates  are  R.  Fowkes,  $3,700  a 
year ;  G.  Tangorra,  $2,800  a  year ;  T. 
R.  Brown,  $2,860  a  year. 


Roy  C.  Claflin,  Presi- 
dent,   The  Columbia 
School  of  Drafting 


TSMEN 


You  Can  Learn  Quickly  by  Our 
Practical  Method 

Through  our  famous  Home  Study  Course,  if  you  are  a 
person  of  even  average  ability,  you  can  master  this 
profitable  profession  in  your  spare  time  at 
your  own  home.  You  can  become  a  first 
class  Draftsman  through  our  Home  Study 
Course  because  of  the  fact  that  our  train- 
ing is  most  thorough  and  practical,  the  work 
I  being  given  to  you  in  as  practical  a  way  as 
you  would  get  it  in  a  drafting  room,  and 
because  you  will  be  PERSONALLY  in- 
structed and  coached  by  the  President  of 
the  School,  Roy  C.  Claflin,  whose  long  ex- 
perience as  a  Draftsmen  and  teacher  espe- 
cially qualifies  him  to  give  you  the  kind  of  training  you  need. 

Draftsmen  Get  $35.00  to  $100.00  a  Week 

Every  mechanical  idea  must  be  drawn  out  by  the  Draftsman  be- 
fore it  can  become  a  reality.  Therefore,  on  account  of  the  im- 
portance of  his  work,  he  is  paid  a  good  salary  and  is  always  in 
line  for  advancement.  Drafting  is  not  only  one  of  the  best  paying 
professions,  but  is  the  stepping  stone  to  bigger  opportunities. 
Many  men,  receiving  up  to  $40,000  a  year,  and  over,  in  technical 
positions,  owe  their  success  to  their  knowledge  of  Drafting  as 
the  starting  point. 

General  construction  companies,  manufacturers  of  machinery, 
locomotives,  and  automobiles,  designers  of  tools  and  special  equip- 
ment, makers  of  aeroplanes,  large  engineering  companies,  in  fact 
all  branches  of  industry  need  DRAFTSMEN  today  in  greater 
numbers  and  at  better  salaries  than  ever  before. 

"Columbia"  Graduates  Are  the  Kind  of 
Draftsmen  That  Are  Needed 

The  properly  trained  Draftsmen,  such  as  those  graduated  by  the 
COLUMBIA  SCHOOL  OF  DRAFTING,  are  the  ones  who  get 
the  preferred  positions  and  best  salaries,  and  are  the  ones  who 
are  most  greatly  in  demand.  The  success  of  our  students  dem- 
H  onstrates  this  fact.  Columbia  Graduates  are  filling  important 
positions  in  big  concerns  throughout  the  country.  We  would  like 
to  send  you  a  book  of  testimonials  from  many  of  our  hundreds 
of  students  and  graduates  whose  present  highly  paid  positions 
as  Draftsmen  are  the  result  of  their  practical  training  with  us. 
A  few  of  these  letters  are  here  reprinted. 


V 


Drawing  Outfit 
Furnished  Students 

We  furnish,  without 
extra  charge,  an  indi- 
vidual drawing  outfit  to 
all  our  students  for  use 
throughout  the  course. 
This  becomes  your 
property  as  soon  as  the 
course  has  been  paid 
for. 

Mail  This  Coupon 
Today 

The  success  of  your 
future  depends  upon 
what  you  do  TODAY. 
If  you  are  interested  in 
learning  this  interesting 
and  big  paying  profes- 
sion send  the  following 
coupon  WITHOUT 
DELAY  for  our  Free 
catalog  of  particulars. 
Columbia  School  of 
Drafting,  Dept  1094, 
14th  &  T  Sts.  N.W., 
Washington,  D.  C. 


No  Previous  Training  Required 

As  our  students  are  given  practical  Drafting  work 
from  the  beginning  of  our  course,  they  grasp  the 
essentials  quickly,  so  that  no  previous  training 
or  drafting  experience  of  any  kind  is  required  to 
take  up  this  work  with  us.  You  do  not  even 
need  a  high  school  education  to  learn  Professional 
Drafting  as  taught  by  this  school  and  the  training 
we  give  you  is  all  that  is  needed  to  secure  a  posi- 
tion as  Draftsman  (Read  Lawrence  P.  Johnston's 
letter). 


■  Columbia  School  of  Drafting 

Dept.  1094,  14th  and  T  Sts.,  N.  W., 

■  Washington,  D.  C. 
■ 

■  Without  obligation  to  me,  please  send  me  FREE  vour 

■  illustrated  book  of  particulars,  testimonials  from  stu- 

■  dents,  rates  and  liberal  terms. 
■ 

*  Name   

■  Street  &  No.. .   

■ 

■  City   State   
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The  Human  Side  of  Service 


More  than  a  year  has  passed  since 
the  signing  of  the  Armistice,  yet  all 
the  world  still  feels  the  effects  of 
the  War.  The  Telephone  Company 
is  no  exception. 

More  than  20,000  Bell  telephone 
employees  went  to  war;  some  of  them 
never  returned.  For  eighteen  months 
we  were  shut  off  from  practically 
all  supplies. 

War's  demands  took  our  em- 
ployees and  our  materials,  at  the 
same  time  requiring  increased  service. 

Some  districts  suffered.  In  many 
places  the  old,  high  standard  of 
service  has  been  restored. 


In  every  place  efforts  at  restora- 
tion are  unremitting.  The  loyalty  of 
employees  who  have  staid  at  their 
tasks  and  the  fine  spirit  of  new  em- 
ployees deserve  public  appreciation. 

They  have  worked  at  a  disad- 
vantage but  they  have  never  faltered, 
for  they  know  their  importance  to 
both  the  commercial  and  social  life 
of  the  country. 

These  two  hundred  thousand 
workers  are  just  as  human  as  the 
rest  of  us.  They  respond  to  kindly, 
considerate  treatment  and  are  worthy 
of  adequate  remuneration.  And  the 
reward  should  always  be  in  keep- 
ing with  the  service  desired. 


American  Telephone  and  Telegraph  Company 
And  Associated  Companies 


One  Policy 


One  System 


Universal  Service 


@ld olvwn  Cawei 


OLD  TOWN  CANOE  CO. 

953  Fourth  St. 
Old  Town.  Maine, U.S.  A. 


Every  Stroke  Counts 

Laze  along  in  the  alder  shadows  or  shoot 
through  swift  water,  an  "Old  Town  Canoe" 
will  obey  every  move  of  your  paddle.  Light 
as  a  bubble,  graceful  as  a  swan,  but  staunch 
as  a  scow.  The  "Sponson  Model"  is  the 
safest  canoe  made  —  safer  than  most  row 
boats.  Write  for  catalog.  3000  canoes  in 
stock.  $67  up.  At  dealer's  or  factory. 
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plate,  one  very  strange  fact  noticeable  is 
that  large  sparks  may  be  drawn  from  the 
plate  and  are  seen  to  fly  to  other  metal 
parts.  These  are  at  least  about  one  inch 
long.  This  typical  static  electric  discharge 
comes  from  nothing  apparently,  the  only 
explanation  perhaps  being  that  it  is  due  to 
friction  of  the  diamond  against  the  rapidly 
revolving  iron  plate.  Care  must  be  taken 
that  the  iron  plate  does  not  have  any  ir- 
regularity in  it,  as  this  would  result  in  a 
poorly  cut  diamond.  The  disc  if  necessary 
is  scored  with  sand  stone  to  make  it  smooth 
on  another  lathe. 

Strange  to  say,  altho  many  companies 
have  put  small  diamonds  on  the  market, 
very  few  have  continued  to  follow  the 
same  line  of  "cut"  thruout.  At  the  firm 
where  these  photos  were  obtained  the 
smallest  diamond  up  to  the  largest  is  ab- 
solutely perfect  and  has  58  facets ;  and 
hence  a  stone  of  this  nature  would  natur- 
ally be  more  expensive,  but  the  slight  ex- 
pense for  the  cutting  of  the  facets  is  shown 
markedly,  if  any  attempt  is  made  to  resell 
the  stone. 

There  are  several  methods  of  cutting 
stones.  The  brilliant  being  the  finest  ex- 
ample of  the  diamond  cutter's  art.  This 
cut  is  specialized  in  by  this  concern.  First 
is  the  cabochon  or  baldpate  cut.  This  is  a 
very  simple  cut  and  can  be  round,  oval, 
square,  cushion,  or  heart-shaped.  The 
thickness  is  about  one-half  the  spread  in 
transparent  stones.  This  cut  is  generally 
used  in  opals.  It  has  a  very  quiet  beauty 
of  color  and  saves  considerable  weight  of 
the  stone.  Sometimes  in  the  transparent 
stones  the  bottom  is  slightly  concave.  In 
the  rose  cut  the  thickness  is  about  one- 
half  the  spread.  It  is  circular  on  the  bot- 
tom and  nearly  pointed  at  the  top  (see  il- 
lustration). It  presents  24  triangular  facets 
on  its  surface. 

One  strange  fact,  however,  is  that  altho 
fairly  brilliant,  its  brilliancy  is  dispersed 
and  scattered.  We  next  come  to  the  step 
cut  of  which  so  many  stones  are  examples. 
It  needs  practically  no  explanation,  a  glance 
at  the  diagram  making  this  clear.  We  now 
come  to  the  brilliant  to  which  a  great  deal 
of  science  and  skill  has  contributed  an  im- 
mense quantity  of  knowledge.  It  has  been 
found  that  a  back  slope  of  a  brilliant  must 
be  of  a  definite  inclination,  so  that  no  con- 
siderable amount  of  light  can  strike  more 
steeply  than  24  degrees  in  order  to  obtain 
complete  reflection.  Likewise  the  angle 
formed  between  the  girdle  (which  is  the 
thin  knife-like  edge  used  to  fasten  the 
stone  into  a  setting)  and  the  sloping  side 
for  the  top  should  be  about  35  to  37  degrees 
and  41  degrees  for  the  back  angle.  These 
two  measurements  have  been  found  to  be 
best.  In  regard  to  lumpy  stones,  it  has  been 
found  that  attempts  to  sell  these  are  in- 
creasing over  stones  of  good  qualities.  The 
reason  is  that  the  stone  thus  formed  gives 
greater  carat  weight,  but  a  stone  of  this 
nature  is  not  to  be  desired.  Sometime  the 
thickness  will  cause  it  to  leak  light  in  the 
center  and  hence  a  well  or  a  dark  spot  is 
formed.  On  the  other  hand  there  is  not 
sufficient  reflection  if  the  stone  is  too  thin 
and  it  lacks  brilliancy. 

The  briolette  is  a  pear-shaped  gem 
drilled  at  the  narrow  end  and  worn  as  a 
pendant. 

A   FEW   FACTS   WORTH  REMEMBERING. 

We  have  already  spoken  of  paste  jewelry, 
but  not  the  various  forms.    In  glass,  the 
edges  are  not  very  sharp,  which  is  oi;c  of 
the  essential  differences  between  that  and 
(Continued  on  page  1176) 
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"YouVe  Gone  Way  Past  Me,  Jim!" 

"Today  good  old  Wright  came  to  my  office.  All  day  the  boys  had  been  dropping  in 
to  congratulate  me  on  my  promotion.    But  with  Wright  it  was  different. 

"When  I  had  to  give  up  school  to  go  to  work  I  came  to  the  plant  seeking  any  kind  of  a  job — 
I  was  just  a  young  fellow  without  much  thought  about  responsibility.  They  put  me  on  the  pay- 
roll and  turned  me  over  to  Wright,  an  assistant  foreman  then  as  now.  He  took  a  kindly  interest 
in  me  from  the  first.    'Do  well  the  job  that's  given  you,  lad,'  he  said,  'and  in  time  you'll  win  out.' 

"Well,  I  did  my  best  at  my  routine  work,  but  I  soon  realized  that  if  ever  I  was  going  to  get  ahead  I  must  not 
only  do  my  work  well,  but  prepare  for  something  better.  So  I  wrote  to  Scranton  and  found  I  could  get  exactly  the 
course  I  needed  to  learn  our  business.    I  took  it  up  and  began  studying  an  hour  or  two  each  evening. 

"Why,  in  just  a  little  while  my  work  took  on  a  whole  new  meaning.  Wright  began  giving  me  the  most  particular 
jobs — and  asking  my  advice.  And  there  came,  also,  an  increase  in  pay.  Next  thing  I  knew  I  was  made  assistant 
foreman  of  a  new  department.  I  kept  right  on  studying  because  I  could  see  results  and  each  day  I  was  applying 
what  I  learned.  Then  there  was  a  change  and  I  was  promoted  to  foreman — at  good  money,  too. 

'And  now  the  first  big  goal  is  reached — I  am  superintendent,  with  an  income  that  means  independence,  comforts 


and  enjoyments  at  home — all  those  things  that  make  life  worth  living. 

Wright  is  still  at  the  same  job,  an  example  of  the  tragedy  of  lack 
of  training.  What  a  truth  he  spoke  when  he  said  today,  'You've  gone 
'way  past  me,  Jim, — and  you  deserve  to.'     Heads  win — every  time!" 

Yes,  it's  simply  a  question  of  training.  Your  hands  can't  earn  the 
money  you  need,  but  your  head  can  if  you'll  give  it  a  chance. 

The  International  Correspondence  Schools  have  helped  more  than 
two  million  men  and  women  to  win  promotion,  to  earn  more  money, 
to  know  the  joy  of  getting  ahead  in  business  and  in  life. 

Isn't  it  about  time  to  find  out  what  they  can  do  for  you? 

You,  too,  can  have  the  position  you  want  in  the  work  of  your  choice, 
with  an  income  that  will  make  possible  money  in  the  bank,  a  home  of 
your  own,  the  comforts  and  luxuries  you  would  like  to  provide  your 
family.  No  matter  what  your  age,  your  occupation,  your  education, 
or  your  means — you  can  do  it! 

All  we  ask  is  the  chance  to  prove  it — without  obligation  on  your 
part  or  a  penny  of  cost.  That's  fair,  isn't  it?  Then  mark  and  mail 
this  coupon. 


TEAR  OUT  HEHE- 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6222,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the  pot!* 
tion,  or  in  the  subject,  before  which  I  mark  X. 


□  ELECTRICAL  engineer 

□  Electric  Lighting  and  Railways 

□  Electric  Wiring 

r  Telegraph  Engineer 

□  Telephone  Work 

□mechanical  engineer 

n Mechanical  Draftsman 

□  Machine  Shop  Practice 
r  Toolmaker 

□  Gas  Engine  Operating 

□  CIVIL  ENGINEER 

□  Surveying  and  Mapping 

□  MINE  FOREMAN  OR  ENGINEER 

□  STATIONARY  ENGINEER 
L  Marine  Engineer 

□  Ship  Draftsman 

□  ARCHITECT 

L  Contractor  and  Builder 
H  Architectural  Draftsman 

□  Concrete  Builder 

B Structural  Engineer 
PLUMHING  AND  HEATING 

□  Sheet  Metal  Worker 

□  Textile  Overseer  or  Supt. 

□  CHEMIST 

□  Navigation 


□  SALESMANSHIP 

□  ADVERTISING 

□  Window  Trimmer 

□  Show  Card  Writer 

□  Sign  Painter 

□  Railroad  Trainman 

□  ILLUSTRATING 

□  Cartooning 

□  BUSINESS  MANAGEMENT 

□  Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typist 

□  Cert.  Public  Accountant 

□  TRAFFIC  MANAGER 

□  Railway  Accountant 

□  Commercial  Law 

□  GOOD  ENGLISH 

□  Teacher 

□  Common  School  Subjects 

□  Mathematics 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  AUTOMOBILE  OPERATING 

□  Aato  Repairing  ■□Spanish 

□  AGRICULTURE  ■□  French 

□  I'oultry  Raising  |  Italian. 


Present 
Occupation^ 


Street 
and  No., 


City. 
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TAKE  a  whole  month  to  prove 
for  yourself  that  by  The  Life 
Way  Plan  you  can  have  Abounding 
Health,  increase  your  Income,  find 
Harmony  and  demonstrate  Success. 

Tens  of  thousands  have  tried  this  Plan,  and 
have  succeeded.    Would  you  not  love  to  try  it? 

You  have  doubtless  heard  of  it,  for  it  is  well  known  all  round  the  world. 
I  lost  my  health,  and  with  it,  all  I  possessed.  After  years  of  sickness  and  miserable 
failure,  1  made  a  discovery  which  transformed  my  whole  life.  Then  I  began 
helping  others.  I  have  been  at  it  a  long  time  now,  this  year  am  helping  more 
than  ever  before,  and  if  you  will  let  me,  I  will  help  you. 

My  discovery  is  based  upon  a  great  scientific  fact — which  is — that  within  your  cells 
you  have  all  the  essential  elements  for  Health,  Wealth,  Success  and  Happiness,  and  The 
Secret  Formula  of  The  Life  Way  is  a  plain,  concise,  definite  Plan  by  which  you  release 
your  latent  and  dormant  forces,  and  set  them  to  work,  in  your  own  right  channels. 

Then  I  show  you  just  how  to  use  these  mighty  implements  of  conquest,  to  go  forth 
and  conquer — how  to  develop  dynamic  nerves,  superb  muscles,  supreme  mind  control, 
improved  memory  and  intensified  power  of  concentration — how  to  gain  a  new  consciousness, 
get  out  of  the  ruts,  make  a  fresh  start,  raise  your  income,  get  what  belongs  to  you,  and 
make  the  dreams  of  years  come  true. 

HERE'S  MY  OFFER. 

You  may  start  at  once — get  acquainted  with  the  Plan — make  a  good  beginning,  and 
take  a  whole  month  to  demonstrate  The  Life  Way  Plan  for  yourself,  and  if  for  any  reason 
you  are  not  entirely  satisfied,  it  will  not  cost  you  a  cent. 

The  first  step  is  to  send  for  my  book — "THE  LIFE  WAY."  It  explains  my  method. 
The  Life  Way  Plan,  The  Secret  Formula,  Vito-Therapy  and  Volitional  Evolution,  and  is 
brimful  of  facts  you'll  be  glad  to  know.  It  tells  you  how  you  may  possess  this  "Secret  of 
the  Ages"  for  all  time,  and  sing  the  song  of  abundance  through  life. 

With  the  book,  I'll  enclose  many  reports  from  students,  and  also  my  absolute  guarantee. 
So  no  matter  what  your  problems  may  be,  or  what  methods  you  have  tried,  here  is  your 
opportunity.  Send  NOW  for  your  copy  of  "THE  LIFE  WAY."  It  is  free,  and  without 
cost  or  obligation  on  your  part,  I'll  promptly  send  you  the  book. 

EARL   WARD  PEARCE 

The  Life  Way  Studios  Dept.  56,  Los>  Angeles,  Cal. 


DON'T  SCRAP 


your  battery  until  after  strict  trial  or  due  examination  you  yourself  have  found  it  will  not  take 
a  charge  when  connected  to  an 


F-F  BATTERY  BOOSTER 


Batteries  that  have  been  turned  down  for  one  reason  or  another  have  been 
and  usefulness  after  being  given  a  charge  of  rectified  pulsating  alternatin 
patented  F-F  Magnetic  Rectifier.    Results  are  what  count.    No  incon- 
venience and  expense  connected  with  keeping  your  battery  up  and  most 
important  of  all,  the  matter  is  not  neglected. 

For  110  Volt  60  cycle  Alternating  Current  Lamp  Socket,  TYPE  6-6 
volt  6  ampere,  $15;  Type  12-12  volt  5  ampere,  $20.  Shipping  weight 
complete  with  Ammeter  and  Battery  Clips  12  pounds. 

Ask  for  bulletin  12  describing  this  and  other  F-F  charging  apparatus  of  larger 
capacities  including  those  operating  on  farm  lighting  plants  and  direct  currents. 
Send  cheek  for  prompt  Express  Shipment.  For  Parcel  Post  include  Postage  and 
Insurance  charges.    Also  can  ship  C.O.D.  subject  to  examination. 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohi0 


brought  back  to  life 
g  current  from  the 


TEL. 
BACK  BAY 

5164 


«<?1  Boylatoiv  31 
Bosloi-s,    —  Mm. 


Our  prospectus  for  the  asking 


Learn  Wireless 


Splendid  opportunities  now  in  the 
Merchant  Marine.  Big  salaries. 
Positions  guaranteed.  Graduates 
now  operating  in  all  parts  of  the 
world.  REMEMBER:  We  are  the 
OLDEST,  LARGEST  and  BEST 
EQUIPPED  school  of  its  kind  in 
New  England,  and  hare  THOU- 
SANDS of  satisfied  graduates  to 
our  credit.  THIS  SPEAKS  FOR 
ITSELF.  Day  and  Evening  classes. 
Advanced  classes  in  Radio  theory 
and  code.     Start  any  Monday. 


ARMS  OF  STEEL 

rThe  Barker  Power  Grip  will  double  and  treble  the  strength  In  your 
fingers,  hands,  wrists  and  forearms  in  a  remarkably  short  time.  The 
Power  Grip  is  of  special  value  to  and  highly  recommended  by  Doctors 
of  Dental  Surgery,  Pianists,  Telegraph  Operators  and  Typewriters.  A 
strong  grip  is  admired  more  than  any  other  feat  of  strength.  In  fact,  it 
has  saved  many  a  person's  life,  in  cases  of  emergency.  Those  who  suffer 
from  cold  hands  or  perspiring  hands  will  obtain  great  benefits  by  using 
the  Grip  a  few  minutes  a  day.  The  «1J  1  fkfk  nnctliaid 
price  of  the  Barker  Power  Grip  «4>     »W  pu&ipaiu 

Prof.  A.  BARKER,  D.  C,  Studio  6100,  127  W.  42nd  St.,  N.  Y. 
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the  diamond.  However,  advantage  of  the 
doublet  and  triplet  formation  of  stone  is 
taken  and  very  often  the  stone  may  be 
genuine  in  its  top  table  or  in  the  entire 
top, — the  bottom,  'nevertheless,  being  of 
some  spurious,  worthless  imitation.  If  a 
stone  of  this  nature  is  placed  iato  oil,  the 
oil  prevents  reflection  and  refraction,  and 
two  distinct  colors  may  readily  be  seen 
which  of  course,  verifies  the  suspicion  that 
the  stone  was  not  genuine.  Some  African 
stones  likewise  have  been  fomad  to  fluo- 
resce in  the  dark,  due  perhaps  to  some 
radioactive  material  contained  therein. 
This  is  particularly  evident  if  the  stone 
after  having  been  exposed  to  an  arc  light, 
is  rubbed  on  a  piece  of  wood  and  then  is 
placed  in  a  dark  room.  It  has  been  as- 
serted and  proven  that  color  in  the  dia- 
mond is  changed  by  allowing  radium  to 
act  upon  it. 

SPECIFIC  GRAVITY  TESTS   OF  DIAMONDS. 

One  of  the  finest  tests  and  practically 
invaluable  is  the  specific  gravity  method  of 
determining  the  value  of  stones.  For  this 
purpose  a  delicate  chemical  balance  will  be 
necessary  capable  of  weighing  in  carats 
and  fractions  of  carats.  The  method  of 
procedure  is  as  follows:  A  fine  wire  is 
suspended  from  one  side  of  the  balance, 
it  having  a  small  pan  attached  to  one  end. 
This  is  weighed  in  air  and  then  in  water. 
Now  the  diamond  is  placed  upon  this  pan 
and  it  is  again  weighed  in  air  and  water ; 
the  respective  weights  of  the  wires  being 
subtracted  in  both  cases  in  order  to  ob- 
tain the  actual  weight  of  the  diamond. 

Now  by  subtracting  the  weight  in  water 
from  the  weight  in  air,  we  obtained  the 
loss  of  weight  in  water  and  then  deter- 
mined the  specific  gravity. 

Weight  in  air 

Sp.  Gr.  =   

Loss  of  weight  in  water 
Let  us  take  an  example: 
Suppose  the  wire  and  pan 

weighs    2  in  air 

And  weighs    1  in  water 

Diamond,  pan,  etc.,  weighs....  12  in  air 
Diamond,  pan,  etc.,  weighs....  9  in  water 
Subtracting  weight  of  wire  and  pan  in  each 

case  we  get : 

(a)  Weight  of  diamond  in  air   10 

(b)  Weight  of  diamond  in  water   8 

Loss  of  weight  in  water  (subtracting 

b  from  a)  —   2 

10 

Sp.  Gr.  =  —  or 
2 

Sp.  Gr.  5 

By  referring  our  results  to  the  table 
herewith  we  can  readily  determine  the 
specific  gravity  for  each  stone,  and  in  this 
way  determine  precisely,  to  a  great  extent, 
the  type  of  stone  under  test. 

Beryl  (Emerald)   2.74 

Chrysoberyl   (Alexandrite)    3.73 

Corundum  (Ruby,  Saifire,  Orien- 
tal Topaz)    4.03 

Diamond    3.52 

Garnet  (Pyrope)   3.78 

Hessonite    3.61 

Dematoid  or  Olivine   3.84 

Almandite    4.05 

Opal    2.15 

Peridot    3.40 

Quartz   (Amethyst  Common 

Topaz)    2.66 

Topaz  (Precious)    3.53 

Kunzite    3.18 

Turquoise    2.82 

Zircon   4.20-4.69 

In  addition  the  specific  gravity  of  a  stone 
(Continued  on  page  1178) 
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Did  it  ever  occur  to  you  that  all  salaries  are  paid  on  a  C.  O.  D.  basis — 
cash  on  delivery?  It  is  the  only  plan  on  which  salaries  can  be  figured, 
otherwise  business  would  be  very  uncertain. 

A  man  who  is  only  worth  $25  a  week  cannot  expect  more  until  he  can 
deliver  more.  The  man  who  can  deliver  service  worth  $75  or  $100  a 
week  to  the  boss  expects  it  —  and  gets  it. 

To  the  fellow  who  has  never  stopped  to  think  the  matter  over  it  must  seem  that 
the  men  who  draw  big  pay  are  either  "lucky"  or  have  a  "pull."  Nothing  is 
further  from  the  truth,  for  "luck"  and  "pull"  cut  no  ice  on  any  payroll. 

The  amount  on  your  pay  check  represents  in  cold  figures  just  how  much  you  are 
worth  on  the  market — how  much  you  know  and  how  much  you  can  deliver. 

The  men  who  are  at  the  top  of  the  payroll  are  there  because  they  fitted  them- 
selves to  deliver  the  service  they  are  drawing  big  pay  for.  This  is  all  you 
have  to  do  to  increase  your  pay. 

American  School  of  Correspondence 

Dept.  G-263,  Chicago 


TRAINING-THE  KEY  TO  SUCCESS 


Please  tell  me  how  I  can  qualify 
for  the  position  marked  X. 


RAISE  YOUR 
OWN  PAY 

You  can  raise  your  own  pay  by  in- 
creasing your  delivery  of  service. 
You  can  easily  do  it  — just  as  thou- 
sands of  American  School  students 

have  done — by  devoting  a  part  of  your     :;z\%$l$S^*nest  'EESi/SLa, 

Engineer 


..High  School  Graduate 
.  Automobile  Engineer 
..Automobile  Repairman 
..Airplane  Mechanic 
..Electrical  Engineer 
..Electric  Light  and  Power 
Superintendent 


..Business  Manager 

..Cert.  Public  Accountant 

.. Accountant  and  Auditor 

..Bookkeeper 

..Stenographer 

.  Fire  Insurance  Expert 

..Sanitary  Engineer 


spare  time  to  practical  training.  One 
hour  after  supper  each  night  will  do. 

Employers  won't  show  workers  how  to  deliver  more — but  they  are  willing  to  and 
do  pay  real  money  to  those  who  know  how  to  deliver  a  maximum  of  service. 

We  know  we  can  increase  your  delivery  and  are  willing  to  guarantee  oar  serv- 
ice to  satisfy  you  or  we  will  refund  your  money  in  full.  Take  ten  lessons  be- 
fore deciding  whether  you  wish  to  continue.  You  risk  nothing,  so  let  us  know 
in  the  Coupon  in  which  line  you  want  to  deliver  more  — and  earn  more. 


..Building  Contractor 
..Civil  Engineer 
.Structural  Engineer 
..Mechanical  Engineer 
..Shop  Superintendent 
.  Steam  Engineer 
..Draftsman  and  Designer 
..Photoplay  Writer 


..Foreman's  Training  Course 


Gen'l  Education  Courses 
Com.  School  Branehea 
Lawyer 

Telephone  Engineer* 
Western  Union  Courses 
Wireless  Operator 
Employment  Manager 
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Finish  This  Picture 

Fill  in  the  missing  lines.  See  how  close 
you  come  to  the  original  drawing.  The 
above  picture  was  drawn  by  Student  Wynn 
Holcomb.  We  have  a  great  number  of 
students  and  graduates  whose  work  appears 
in  magazines  and  newspapers  all  over  the 
country. 

Can  You  Draw? 

If  you  like  to  draw  write  for  our  book.  Read 
about  our  new  method  Home  Study  Course  in 
cartooning,  illustrating,  designing.  Learn  at  home, 
by  mail,  in  spare  time. 

Become  an  Artist 

Illustrators,  Cartoonists,  Commercial  Artists 
make  big  money.  You  can  earn  $25  to  $100  a 
week  and  more.  Learn  under  personal  direction 
of  Will  H.  Chandlee,  famous  newspaper,  magazine, 
advertising  artist  of  30  years'  successful  experience. 

Book  and  Outfit  Free 

Complete  outfit  free  to  new  students.  Write  for 
handsome  book,  "How  to  Become  an  Artist."  Tells 
what  Course  includes,  shows  many  drawings  made 
by  Director  Chandlee  and  many  students. 

Write  Postal  NOW 

Don't  miss  our  book.  Even  if  you  have  no  pre- 
vious knowledge  of  drawing,  our  Course  will  enable 
you  to  become  a  successful  cartoonist  or  illustrator. 
Many  students  earn  money  while  they  are  learning. 
If  you  are  ambitious  to  get  ahead,  to  earn  more 
money,  write  for  our  free  book  and  special  offer 
now.  You  can  do  as  well  as  our  other  successful 
students!  Write  now  for  free  book,  "How  to 
Become  an  Artist."     Mail  letter  or  postal. 

WASHINGTON  SCHOOL  OF  ART,  Inc. 


1482  H  Street,  N.  W. 


Washington,  D.  C. 


AC  FIELDS  METAPAD 

It  Supports  £h  Binds 
The  Front  Arch 


Instantly  Relieves  Metatarsal  Arch  Affection 

Morton  Toe,  cramping  of  toes,  en- 
larged little  toe  joints,  sole  cal- 
louses and  spreading  of  foot. 
Worn  in  any  Shoe,  under 

or   over   stocking.  Any 

cither  foot  troubles  ? 

Write  for  full 

particulars. 

C.R.ACFIELD 
Fool  Specialties 

Marbridge  Building,  Dept.  MC  1 328  B'way  (at  35th  St.)  N.  Y. 


Genuine  Typewriter  $? 


Sent  Postpaid  Only 

real  typewriter  that  writes  letters  as 
early  and  intelligently  as  one  that  costs 
$50.00.  Write  business  and  social 
letters.  Do  school  work.  Learn 
to  typewrite.  A  remarkable 
machine,  fully  miaranteed,  for 
f>nly  $2.  Every  man,  woman 
boy  and  girl  should  have  one. 

F.  LEWIS  TYPEWRITER  CO. 

Broadway  New  York 
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may  be  obtained  roughly  by  testing  with 
the  following  solutions.  If  the  stone  floats 
in  the  first  and  sinks  in  the  second,  its 
specific  gravity  is  somewhere  between  the 
specific  gravity  of  one  and  the  specific  grav- 
ity of  the  other. 

( 1 )  Methylene  iodid,  saturated  with 
iodin  and  iodoform,  sp.  gr.  equal  to  3.6. 

(2)  Methylene,  iodid  sp.  gr.  3.3. 

(3)  Methylene,  iodid  and  benzene  sp. 
gr.  3. 

(4)  Methylene,  iodid  and  benzene  sp. 
gr.  2.65. 

MISCELLANEOUS  FACTS  ABOUT  DIAMONDS. 

Stones  which  resemble  a  diamond  to  a 
great  extent  are  colorless  topaz ;  zircon, 
rendered  colorless  by  heating;  white  saf- 
fire ;  spinel ;  beryl,  tourmaline  and  even 
rock  crystal  and  other  minerals.  All  of 
these  are  double  refracting  except  the 
topaz  and  zircon,  the  diamond,  likewise, 
being  only  singly  refracting.  Strass  glass 
resembles  diamonds  most,  but  when  tested 
with  a  file  will  soon  show  its  "metal."  It 
has  been  found  that  a  yellow  tint  in  dia- 
monds frequently  is  concealed  by  the  pres- 
ence of  a  thin  coat  of  some  blue  substance 
sometimes  used  in  the  mounting  of  a  stone. 

Concluding  we  can  say  that  the  diamond 
is  composed  of  carbon  entirely;  it  is  cubic 
in  crystallography,  and  its  cleavage  parallel 
to  faces  of  the  octahedron  being  highly 
perfect.  It  is  the  hardest  stone  known,  its 
index  being  10.  It  has  a  special  gravity  of 
3.52  and  it  appears  in  colorless  yellow,  red, 
blue,  brown,  pink,  green,  and  black  variety ; 
when  pure  it  is  perfectly  transparent.  Its 
refractive  index  is  2.439.  It  is  singly  re- 
fracting and  found  in  material  known  as 
quartzose  and  conglomerate  in  India, 
Brazil,  South  Africa,  and  Australia. — Ex- 
clusive photos  taken  by  courtesy  of  Fera 
&  Kadison  Company. 
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power  development  schemes,  but  in  another 
short  span  of  years,  when  coal  has  become 
so  scant  that  its  cost  will  be  prohibitive, 
at  least  for  power  house  generating  ap- 
paratus, and  when  the  natural  oil  and  gas 
resources  of  the  country  have  become 
greatly  diminisht,  then  you  will  see  hun- 
dreds of  these  plants  being  installed  on 
every  sea  coast,  or  wherever  there  is  a 
useful  rise  and  fall  of  the  tide. 

ELECTRICITY  FROM  TIDAL  POWER. 

The  turbines  operated  by  the  water  flow- 
ing under  a  fairly  high  velocity  thru  the 
siphons  in  one  direction  or  other,  may  be 
connected  directly  with  dynamos  generat- 
ing electric  current,  which  can  be  trans- 
mitted and  distributed  over  hundreds  of 
miles  at  a  potential  of  200,000  volts  or 
more,  or  a  series  of  turbines  may  be  con- 
nected to  common  jack  shafts,  by  a  gearing 
or  otherwise,  and  these  shafts  in  turn 
coupled  to  a  single  large  dynamo  or  two, 
mounted  on  the  rising  and  falling  turbine 
platform  or  pontoon. 

In  the  illustration  herewith,  one  method 
of  conducting  electric  current  from  the 
rising  and  falling  turbine-dynamo  pontoon 
is  shown.  Here  the  pontoon  carries  a  steel 
mast  to  which  wires  are  brought  from  the 
dynamos  located  in  the  water-proof  cham- 
bers of  the  pontoon  and  from  this  tower 
or  mast,  the  wires  lead  over  to  another 
mast  on  the  stationary  wall,  and  thence 
they  lead  to  step-up  transformers  in  a  dis- 
tributing station  where  the  current  is 
raised  to  a  very  high  voltage  suitable  for 
transmission  purposes  over  long  distances. 


GLORIA  SW ANSON 

Cecil  B.  DeMille  Artcraft  Player 


WALLACE  REID 

Paramount  Star 


Hermo  "Hair-Lustr" 

(Keeps  the  Hair  Dressed) 

FOR  MEN  AND  WOMEN 

The  hair  will  stay  dressed  after  Hermo  "HAIR- 
LUSTR"  has  been  applied.  No  more  mussy,  un- 
tidy looking  hair.  Adds  a  charming  sheen  and 
luster,  insuring  the  life  of  the  hair,  as  well  as  its 
beauty.  Dress  it  in  any  of  the  prevailing  styles, 
and  it  will  stay  that  way.  Gives  the  hair  that 
soft,  glossy,  well  groomed  appearance  so  becom- 
ing to  the  stars  of  the  stage  and  screen.  Guar- 
anteed harmless  and  greaseless. 

Two  Sizes — 50c  and  $1 

$\  size  three  times  the  quantity  of  50c  size.  SEND  FOR 
JAR  TODAY.  Remit  in  coin,  money  order,  orU.  S.  stamps, 
and  we  will  send  Hermo  "HAIR-LUSTR,"  and  the  Hermo 
Booklet,  "Guide  to  Beauty,"  prepaid,  under  plain  cover, 
at  once.  Use  it  five  days  and  if  not  entirely  satisfactory, 
return  what  is  left,  and  we  will  REFUND  YOUR  MONEY 
IN  FULL.  Once  you  use  Hermo  "HAIR-LUSTR"  you 
will  never  be  without  it.   SEND  YOUR  ORDER  TODAY. 

HERMO  CO.,  542  E.  63rd  St..  Dept.  103  CHICAGO 


THE 

CONQUEST 

OF 

POVERTY 

The  most  popular  book  in 
the  range  of  Mental  Science 
(New  Life  and  Self  Help).  It 
brings  freedom  to  the  mind, 
and  through  the  mind  to  the 
body. 

This  book  is  wonderful.  The 
demand  has  been  so  great  that 
now  we  have  issued  a  cheap 
edition  that  we  sell  at  $1.00  a 
copy  for  a  short  time  only. 

Dr.  B.  Lust's  Publishing  House 

110  EAST  41st  STREET 
NEW  YORK  CITY 


The  little  matter  of  15  CtS.  in  stamps  or  coin  will 
bring-  you  the  Pathfinder  13  weeks  on  trial.  The 
Pathfinder  is  an  illustrated  weekly,  published  at  the 
Nation's  center,  for  the  Nation;  a  paper  that  prints 
all  the  news  of  the  world  and  tells  thetruth 
andonlythe  truth;  now  in  its  27th  year. 
This  paper  fills  the  bill  without  emptying 
the  purse;  it  costs  but  $1  a  year.    If  you 


What 
15  Cents 

Will  hrintf  want  to  keep  p°sted 

■  W III  Ul  lllg  on  what  is  going  o 


m  ■  in  the  world,  at  the  lea 

TdV^\l  0  ''  xpense  of  time  or  money, 
Willi  this  is  your  means,  li 
I  you  want  a  paper  in  your 

Frnm  tha  home  which  is  sin' 

riUIII  UlC  cerCt  reliable,  enter- 

1     taining,  wholesome,  the  Pathfinder  is  yours. 


Washington  has  become 
the  World 's  Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world's  destiny. 


Nations 
Capital 


If  you  would  appreciate  a  paper  which  puts 
everything  clearly,  briefly— here  it  is.  Send  : 
15c  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  15c  does  not  repay 
us,  but  we  are  glad  to  invest  in  new  friends. 
THE  PATHFINDER,  Box  976 ,  WiiMngton.  D.  C. 


s 


TAMPS 


50  all  diff.  British  Guiana,  Cuba, 
China.  India,  Jamaica,  Japan.  Por- 
tugal, Venezuela,  etc..  only  10c;  100  all  diff.  20c; 
1.000  all  diff.,  fine  collection  in  itself,  $5.00;  100 
diff.  U.  S.  50c;  1,000  hinges  10c.  Agents  wanted, 
50%  commission.  List  Free.  I  BUT  STAMPS. 
B.  DOVER  OVERLAND.  MO. 
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An  Amazing  Book  FREE 

To  Established  Storekeepers 


Shows  How  to  Make  $600  to 
$3, 120  from  a  Little  Waste  Space 


Here  is  a  book  that  will  open  the  eyes  of  every  retail  merchant  and  theatre  owner. 
It  is  called  "America's  New  Industry."  It  is  a  startling  revelation  of  the  big  money 
that  storekeepers  are  making  with  the  Butter-Kist  Pop  Corn  and  Peanut  Machine.  It 
shows  letters  written  by  the  merchants  themselves  telling  of  the  new  profits  and  new 
trade  the  Butter-Kist  Machine  makes.  It  shows  photographs  of  the  machines  in  different 
kinds  of  stores.  It  proves  to  you  in  actual  figures  that  the  Butter-Kist  Machine  does  pay 
$600  to  $3,120  a  year  in  extra  net  profits.  Write  for  this  book  today.  It  is  sent  free  and 
post-paid  to  every  merchant  who  requests  it. 


You  know  how  fond  everyone  is  of  pop  corn  and  peanuts.    The  Butter-Kist  Machine 
makes  these  goodies  doubly  inviting.    You  only  have  to  average  90  nickel  bags  of  Butter- 
Kist  Pop  Corn  a  day  to  make  about  $1,000  a  year  profit.    For  on  every  sale  you  make  150 
per  cent  profit.    The  Butter-Kist  Machine  runs  itself.    Requires  no  extra  help  or  expense. 


Pays  4  Ways 

-Motion  makes  people  stop  and 
look. 

-Coaxing  fragrance  makes  them 
buy. 

-Toasty  flavor  brings  trade  for 
blocks. 

-Stimulates  all  store  sales  or 
theatre  attendance. 


Easy  Payments  / 

We  sell  the  Butter-Kist  Pop  Corn  and  Pea-^r 
nut  Machine  on  easy  payments.     A  small  ▼ 


isy  pay.... 

amount  down  puts  the  machine  in  your  f 
store.    You  can  pay  the  balance  a  little  w 
at  a  time  out  of  your  profits.  Write  us  f 
today  for  all  information  and  prices.  ▼ 
No  obligation.  All  particulars  will 
be    sent    free    with    the    book,  ^ 
"America's    New    Industry ."  f 
Mail    the    coupon    NOW!  J  Business 


Facts  and  figures  sent  free  to 
established  merchants  and 
business  men 

HOLCOMB  &  HOKE  MFG.  CO. 
466  Van  Buren  St. 
Indianapolis  Indiana 


N; 


Address 
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CjMonthsfoBay 

^igr  Immediate  possession  on  our  lib- 
eral Easy  Monthly  Payment  plan — 
the  most  liberal  terms  ever  offered  on  a  high 
grade  bicycle — direct  from  the  factory  with 
manufacturer's  guarantee. 


Many  parents  advance] 
the  first  payment  andf 
energetic  boys  by  odd  \ 
jobs  —  paper  routes, 
delivery  for  stores,  etc., A 
make  the  bicycle  itself  earn 
money  to  meet  the  nine 
small  monthly  payments. 

A  A  CLT  YT  "V*  d  colors  and  sizes 
£L£L  °  *  *  to  choose  from 

*  *  in  our  famous  RANGER  line. 
Send  for  big,  beautiful  art  catalog.  All 
models  shown  in  actual  colors.  A  model 
to  suit  every  taste  and  any  pocket  book. 

FACTORY-TO-RIDER 

prices  save  you  money.  We  make  our  bicycles  in 
our  own  new  model  factory  and  sell  direct  to  you. 
We  put  real  quality  in  them,  guarantee  them  for  5 
years,  and  our  bicycles  must  satisfy  you. 

SO  DAYS'  TRIAL 

on  all  Ranger  Bicycles,  actual  free  riding 
test  in  your  own  town,  for  a  full  month 
Select  the  bicycle  you  want  ami  terms  that 
euit  you— cash  or  easy  payments. 

TIRFQ  lamps,  horns,  wheels, 
*  M.M\.M^hJf  chains,pedals,rims,sad- 
dles,  sundries  and  repair  parts  for 
all  bicycles— at  half  usual  prices. 


Name.. 


Send  No  Money! 

^  Use  coupon  or  on  postal  card 
write  today  for  the  big,  new 
catalog,  prices  and  terms. 

MEAD 

CYCLE 
COMPANY 

DEPT.P-107 
CHICAGO 
S.A 


MEAD 

CYCLE 
COMPANY 
Dept.P-107 
Chicago,  U.  S.  A. 

Gentlemen:   Send  me 
(free)  the  new  Ranger 
Bicycle  Book  and  Kncyclo 
pedia.  With  same  send  spe 
cial  Factory-to-Rider  Whol 
sale  prices  and  lull  particulars 
of  your  30  Day  Free  Trial  offer 
and  terms.   It  is  understood  I  a 
under  no  obligation  to  buy  a 
cle  or  bicycle  supplies  because  of  this 
request. 


bicy- 


P  O.  Box,  R.  F.  D.  or  Street  No.. 


Town    .,  State.. 


TENOR  BANJ0Uku 


I  Mandolin,  Guitar,  Cornet  or  Banjo 


Wonderful  new  system  of  teaching  note  music  by  mall.  To  first 
pupils  in  each  locality,  we  give  a  $20  superb  Violin,  Mandolin. 
Ukulele,  Guitar.  Hawaiin  Guitar,  Cornet,  Tenor  Banjo  or  Banjo  abso- 
Intely  free.  Very  email  charge  for  lessons  or.ly.  We  guarantee  suc- 
cess or  no  charge.  Complete  outfit  free.  Write  now.  No  obligation. 

SUNGERL4N0  SCHOOL  OF  MUSIC.  Inc.  Dept.  41  -  CHICAGO,  ILL. 


TAMMERER 

Send  10  cents  for  my  remarkable 
book,  "How  To  Stop  Stammering." 
Kill     the     fear     of  stammering. 
Re  education  the  key. 
The  Hatfield  Institute,   109  N.  Dearborn  St.,  Chicago,  111. 


s 


f) 


ie  Electrical 

By  H.  WINFIELD  SECOR 

(Continued  from  page  1151) 


iron  strip  bent  to  a  "U"  shape  and  having 
two  holes  drilled  thru  the  bottom  of  the 
"U"  thru  which  screw  eyes  can  be  secured 
to  the  floor  to  hold  it  in  position.  Also 
there  are  two  holes  drilled  thru  the  upper 
ends  of  the  two  sides  of  the  "U"  thru  which 
a  rod  passes,  which  supports  the  spool. 

This  rod  should  have  two  holes  drilled 
thru  it  on  either  side  to  accommodate  cot- 
ter pins  so  that  it  will  not  slide  out  of 
place.  Sometimes  the  iron  support  of  this 
type  is  used  to  hold  three  or  more  spools  of 
wire  of  different  size,  especially  where  the 
device  is  placed  behind  the  lathe  in  a  shop 
where  a  great  deal  of  this  sort  of  work  is 
regularly  carried  on. 

BANDING  ARMATURES. 

Figure  3  shows  the  process  of  armature 
banding.  The  armature  core  usually  has 
grooves  in  its  surface  where  the  bands  are 
to  be  placed,  so  that  when  they  are  finished 
their  exterior  surfaces  will  be  Hush  with 
that  of  the  core  teeth  proper.  While  some 
bands  are  wound  over  thin  fiber  or  other 
similar  insulating  strips,  the  standard  prac- 
tice calls  for  a  mica  insulating  band  under 
the  wire. 

Banding  mica,  as  it  is  commonly  called, 
is  a  pure  grade  of  mica  of  fair  quality, 
measuring  about  5"  by  1",  but  several  sizes 
of  this  mica  are  of  course  available  from 
the  mica  supply  houses.  The  thickness  of 
the  mica  used  will  depend  upon  the  size  of 
the  armature.  A  very  thin  piece  of  mica 
will  do  for  small  fan  motor  armatures, 
while  for  large  armatures  measuring  one  to 
two  feet  in  diameter  a  much  more  substan- 
tial thickness  of  mica  insulation  must  be 
used.  The  sheets  of  banding  mica  are  first 
to  be  placed  around  the  armature  where 
the  band  is  to  be  put  in  place,  and  these  are 
overlapt  a  short  distance  as  shown  in  the 
drawing — -each  successive  piece  of  mica 
being  held  in  place  by  a  layer  of  friction 
tape,  for  example.  One  or  two  turns  of 
the  tape  is  first  taken  around  the  armature 
directly  alongside  of  the  spot  to  be  occu- 
pied by  the  finished  band,  and  then  the 
operative  proceeds  to  carefully  place  and 
bind  on  in  position,  with  the  tape  just  lap- 
ping over  the  edge,  the  successive  pieces  of 
mica.  All  of  the  mica  insulation  must  be 
put  in  place  first. 

Having  set  up  the  stock  wire  spool  and 
tension  clamp,  the  banding  wire  (the  sizes 
of  which  varies,  of  course,  for  different 
sizeg  of  armatures,  being  small  for  small 
armatures  and  vice  versa)  is  past  thru  the 
tension  block,  which  is  left  loose  so  that 
the  wire  can  be  easily  manipulated,  and 
started  on  the  armature  core.  Either  on  the 
lathe  dog  or  on  a  piece  of  metal  placed 
within  one  of  the  ventilating  slots  in  the 
armature  core  or  by  some  other  means,  the 
free  end  of  the  banding  wire  must  be  firmly 
secured.  The  armature,  which  is  invariably 
placed  in  the  lathe  for  this  purpose,  unless 
it  is  a  very  large  one,  is  then  given  a  turn 
or  two,  and  one  complete  turn  of  the  wire 
made  on  the  mica. 

At  this  juncture  it  is  about  time  to  put  in 
place  some  small  leaf  copper  or  even  thin 
brass  strips,  which  are  to  be  used  in  secur- 
ing the  band  in  place  by  soldering.  The 
ends  of  these  clips,  of  which  a  considerable 
number  are  put  in  place,  depending  upon 
the  size  of  armature  in  hand,  are  eventually 
bent  back  over  the  banding  wire,  and 
thoroly  soldered,  as  is  the  entire  band,  using 
a  non-corrosive  flux  and  a  large  soldering 
iron,  as  shown  in  Fig.  3,  which  is  adapted 
to  hold  a  great  deal  of  heat,  and  which  will 
not  cool  off  quickly. 

(Continued  on  page  1182) 


ELECTRICAL— FIRES 

are  feared  by  all  fire  fighters. 
Water  or  ordinary  chemicals 
are  dangerous  to 
use  and  have  no 
effect  on  fire.  A 


t/'Ex 

Fire-Killer  V 

breaks  electrical  arcs 
and  extinguishes  the 
fire  instantly.  It  can 
be  directed  into  elec- 
t  r  i  c  a  1  machinery 
without  damage  to 
apparatus  or  injury 
to  operator. 


Write  for 
Our  Agency  or  Distributors  Plan 

THE  NU-EX  FIRE  APPLIANCE  CO. 

COLUMBUS,  OHIO 


PS 


F)ON*T  dye  old  hair, 
A-/  but  grow  new  hair, 
of  normal  color  — 
using  "The  Life 
W*a  y"  Methrd  for 
eradicating  b?  Idness, 
falling  hair,  d  mdruff 
and  other  ills. 

By  my  metnod  you 
Awaken,  Vitalize  and 
Energize  the  Scalp — 
making  and  keeping 
it  Soft,  Cool.  Flexible 
and  Fertile — feeding, 
lubricating  and  culti- 
vating the  hair — ton- 
ing up  the  pigment 
glands  and  coloring 
It  from  within. 
I  do  not  use  my 
My  full,  complete    <D  f  tonics,  dyes,  appara- 

course  is  only        y!  J    tus  or  drugs. 

No  furthei  expense.  Course  guaranteed.  For  both  men 
and  women.  Many  thousands  using  it.  Send  a  dollar 
for  "The  Life  Way"  Method.  Reports  and  further 
details  free. 

EARL  WARD  PEARCE,  The  Life  Way  Studios 
 Dept.  58.  Los  Angeles.  U.  S.  A.  
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The  Cabinet  pieces,  as  you  receive  them,  all 
ready  for  assembly  and  finishing,  according 
to  plan  3.  Also  furnished,  "knocked-down," 
plan  2,  and  for  cabinet  makers,  plan  1,  to  be 
worked  out  from  simplified  plans  and  blue 
prints,  which  we  supply. 


The  Cabinet  Pieces  consist  of  legs,  shelves,  doors, 
scroll,  dome  strips,  panels,  ready-built  tone  cham- 
ber, and  all  other  pieces  ready  to  assemble  and 
glue  together.  No  cutting,  no  fitting,  no  special 
tools  required.  The  Cabinet  in  the  White,  so 
styled  by  our  information  literature,  are  the  cabi- 
net pieces  all  assembled  and  glued  together. 
There  remains  only  for  you  to  install  the  motor 
and  tone  arm,  attach  the  cabinet  hardware  and 
do  the  finishing.  This  is  our  Plan  3,  and  is  very 
popular,  as  it  calls  for  the  least  amount  of 
mechanical  work,  and  is  more  quickly  done. 


This  Shows  How  Easy 
We  Make  It  For  You  To 
Build  Your  Own 

PHONOGRAPH 

LOOK  at  the  cut  at  the  left,  and  you  will  quickly  see  how  easy 
j  we  have  made  it  for  you  to  build  your  own  Phonograph,  in 
your  own  home,  kitchen,  basement,  or,  out  in  the  garage,  after 
you  receive  the  cabinet  pieces,  all  cut,  fitted,  all  ready  to  go 
together  according  to  our  plan. 

You  Don't  Need  to  Be  a  Cabinetmaker 

to  do  the  job.  All  the  hard  part  has  been  done.  No  chance  for 
mistakes.  After  it  is  all  set  up  and  the  Tone  Arm  and  Motor 
are  in  place,  it  will  be  another  simple  matter  to  finish  it  in  the 
color  you  wish.    You  will  enjoy  the  work  immensely. 

Read  What  This  Ohio  Man  Says: 

"I  have  found  it  no  trick  at  all 
to  build  your  Model  5.  .  .  . 
Would  not  trade  it  for  any 
selling  around  $200.00  in  the 
stores.  ...  I  am  going  into 
the  business  of  building 
Phonographs  to  sell  my 
friends." 

You  can  do  what  he  did,  and 
have  a  beautiful  machine  at  a 

Tremendous  Saving 
in  Cost 


if  you  will  do  as  we  say — send  for  the  cabinet  pieces  and  do  a  little  pleasant 
work,  in  spare  time,  at  home. 

The  family  will  enjoy  the  phonograph  as  much  as  you,  and  all  will  be  prouder 
of  it  because  you  made  it — Built  It  Yourself.  You  do  not  have  to  confine 
yourself  to  any  one  model.    There  are 

Six  Models  to  Choose  From 

all  handsome,  offering  you  a  wide  range  in  price.  The  mechanical  parts  are  the  same 
in  quality  for  all  models  and  consist  of  motor,  sound-box, '  tone-arm,  turn-table,  winding 
crank,  speed  regulator,  brake,  etc.  No  machine  at  any  price  has  any  finer  mechanical 
equipment  than  these.    They  play  all  records. 

Agents  Are  Making  Big  Money 

How?  Making  and  selling  Phonographs  on  our  plan!  Naturally  they  can  sell  much 
cheaper  than  the  retailer,  and  the  demand  is  alwavs  greater  than  the  supply.  Soon  a  man 
has  to  devote  all  his  time  to  HIS  OWN  BUSINESS. 

He  has  entered  the  manufacturers  class,  and  become  engaged  in  one  of  the  best  busi- 
nesses on  earth — the  musical  instrument  business,  and  by  starting  small,  he  can  grow, 
and  furnish  his  own  capital.    We  help  him  with  his  manufacturing  and  merchandising 
plans,  at  every  stage.    There  is  not  sufficient  room  here  to  give  the  particulars  of  the 


This  is  the  finished  product,  model  5,  that 
one  of  our  patrons  built  himself,  from  our 
Cabinet  Pieces,  and  mechanical  parts,  etc., 
at  about  one-fourth  retail  price  asked  for  a 
machine  of  like  quality. 


whole  interesting  plan,  but  we  will  do  so  if  you  will 

SEND  COUPON  TODAY  FOR  FULL  PARTICULARS 

and  read  them  carefully.    They  will  open  up  a  new  business  to  you,  as  well  a 
show  you  how  you  can  build  a  phonograph  for  yourself,  at  a  tremendous 
saving  in  cost — fully  one-fourth.    Send  that  coupon  right  away,  while  ^5 


the  subject  is  fresh  in  your  mind. 


MODERN  PHONOGRAPH  SUPPLY  COMPANY 

226  Springer  Bldg.  313  S.  Clinton  St.,  Chicago,  111. 


J- 


Modern   Phonograph  Supply  Co. 

226  Springer  Bldg.,  313  S.  Clinton 
St..  Chicago,  111. 
Gentlemen : — Please    send   me  full 
particulars  of  your  "Build  Your  Own 
_  Phonograph"  proposition,  without  obliga- 
tion to  me. 

Name   

Street  Address  

City  or  Town  State  
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Big"  Money  for  Boys ! 


Learn 

ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selvesin  spare timecan  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  subjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  line  of  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  bring 
you  information  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let  it  slip  by 
Mark  and  mail  this  coupon  now. 


-TEAR   OUT    HERE  » 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 


BOX  6225, 

Explain,  without  obligatin 
position,  or  in  the  subject 

□  ELECTRICAL  ENGINEER 

□  Electrician 

P  Electric  Wiring 

C  Electric  Lighting 

C  Electric  Car  Running 

C  Heavy  Electric  Traction 

1~1  Electrical  Draftsman 

□  Eleotrlo  Machine  Designer 

□  Telegraph  Expert 
O  Practical  Telephony 

□  MECHANICAL  ENGINEER 
O  Mechanical  Draftsman 

□  Ship  Draftsman 

Q  Machine  Shop  Practice 
F  Toolmaker 

□  Gas  Engineer 

C  CIVIL  ENGINEER 
Q  Surveying  and  Mapping 
O  MINE  EOREM'N  OR  EKU'K 
O  ARCHITECT 
,□  Architectural  Draftsman 
O  PLUMRING  AND  HEATING 
O  Sheet  Metal  Worker 
O  Navigator 


SCRANTON.  PA. 

g  me,  how  I  can  qualify  for  the 
before  which  I  mark  X. 

□  CHEMICAL  ENGINEER 

□  SALESMANSHIP 

□  ADVERTISING  MAN 

□  Window  Trimmer 

□  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BUSINESS  MANAGEMENT 

□  Private  Secretary 

□  BOOKKEEPER 

□  Stenographer  and  Typist 

□  Cert.  Pub.  Accountant 

□  Traffic  Management 

□  Commercial  Law 

□  GOOD  ENGLISH 

□  STATIONARY  ENGINEER 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 

□  Textile  Orerseer  or  Snpt. 

□  AGRICULTURE  !□  Spanish 

□  1'oultrrRalslng  In  French 

□  Automobiles       ■□  Italian 


Present 
Occupation- 


Street 
and  No.. 


City. 


Agents:  90c  an  Hour 

Introduce  "Sodcreze,"  A  new  wonder.  A 
pure  solderin  paste  form.  Workslikemagic. 
Stops  all  leaks.  For  mending  water  buckets, 
cooking  utensils,  milk  pails,  water  tanks,  tin 
roofs— everything  including  granite  ware, 
agate  ware,  tin,  iron,  copper,  zinc,  etc. 

Quick  Sales — Nice  Profit 

Everybody  buys.  Housewive,  me- 
chanics, electricians,  jewelers,  plumb- 
ers, tourists,  automobilists.  etc.  No 
leak  too  bad  to  repair.  Just  apply  a 
little  "Sodereze,  '  light  a  match  and 
that's  all.  Put  up  in  handy  metal  tubes.  Carry  quantity  right 
with  you.  Writeforsampleandspecial  proposition  to  agents. 

AMERICAN  PRODUCTS  CO..  2049  American  Bldg.,  Cindnaati,  Ohio 
Ymu  can  be  quickly  cured,  if  you 


Ji 

ft>  cr. 
V  B. 


STAMMER 


M^-clhaimagt 

(Continued  front  page  1180) 


Send  10  cents  coin  or  stamps  for  70-page  book  on  St  am- 
mering  and  Stuttering,  "Its  Ctiue  and  Cure."  It  tells  how  I 
cured  myself  after  stammering  for  20  years. 
Benlamin  N.  Boaue.    764  ""sue  Baildms,  Indi»ran<»i« 


After  the  first  turn  of  banding  wire  is 
put  on,  and  the  copper  strips  are  in  place, 
the  tension  block  is  tightened  up  more  if 
necessary,  and  the  successive  turns  of  the 
band  are  wound  on,  side  by  side.  Where 
the  band  is  quite  large,  it  is  usually  soldered 
every  now  and  then,  especially  at  the  copper 
clips,  as  the  winding  proceeds.  With  the 
last  turn  of  the  band,  the  band  in  any  case 
being  always  a  little  narrower  than  the 
mica,  it  is  soldered  all  along  its  length  and 
especially  at  the  clips,  with  a  good,  hot 
soldering  iron,  so  that  the  solder  runs 
evenly  along  the  turns.  No  lumpy  solder 
should  be  tolerated,  especially  at  the  clips. 

After  the  entire  band  has  been  soldered 
the  ends  of  the  clips  should  then  be  bent 
over,  being  cut  in  most  cases  so  that  they 
just  meet  evenly  at  the  center  of  the  band; 
these  ends  are  prest  down  tightly  and  well 
sweated  with  the  soldering  iron,  applying 
sufficient  flux  and  solder  of  course.  The 
start  and  finish  of  the  band  wire  is  usu- 
ally terminated  by  clipping  the  wire  on 
these  two  respective  points  a  short  distance 
beyond  the  nearest  clip  and  bending  the 
ends  of  the  wires  back  about  1/16"  along 
the  side  of  the  clip,  altho  in  most  cases 
the  wire  is  cut  even  with  the  clip. 

CANVAS    HEADING   OF  ARMATURES. 

The  lead  wires  just  back  of  the  commuta- 
tor are  often  covered  or  headed  up  with 
canvas  or  muslin.  This  trick  is  rather 
easy  to  perform,  but  it  is  rapidly  going 
out  of  style  due  to  the  changes  in  design 
in  armatures  even  of  the  smallest  type. 
Fig.  4  shows  some  of  the  steps  to  be  fol- 
lowed in  heading  up  such  an  armature. 

Large  armatures  require  a  piece  of  can- 
vas, but  small  ones  can  be  covered  with  a 
good  strong  piece  of  muslin.  Unless  the 
taper  between  the  armature  core  and  com- 
mutator is  a  very  slight  one,  and  if  a  de- 
cent job  is  to  be  done,  then  the  cloth  or 
canvas  must  be  cut  similar  to  the  way  in 
which  lamp  shades  are  cut,  that  is,  in  the 
form  of  a  ring  with  a  segment  cut  out. 

For  those  interested  in  the  exact  pro- 
cedure for  the  cutting  of  such  a  head  to 
the  right  size,  so  as  to  make  a  smooth  job, 
we  would  refer  them  to  any  elementary 
text-book  on  geometry,  or  also  books  on 
tin-smithing,  as  this  is  one  of  the  first 
"tricks  of  the  trade"  that  every  tin-smith 
and  sheet  metal  worker  must  learn. 

The  cloth  head  is  not  shellacked  until  it 
is  put  in  place,  and  is  often  supported  by 
a  piece  of  paper  or  metal  which  has  been  cut, 
let  us  say,  to  approximately  the  proper  fit, 
such  as  by  cutting  a  templet  or  pattern  of 
paper,  which  is  laid  under  it.  The  cloth 
is  first  laid  in  reverse  fashion  around  the 
commutator  or  held  in  place  with  a  piece- 
of  cord  temporarily.  A  substantial  string 
band,  not  wire  (which  would  soon  cause 
short-circuiting  of  the  coil  leads),  is  wound 
around  over  the  canvas  and  leads.  This 
is  given  a  coat  of  shellac  and  the  cloth  is 
then  turned  back  over  the  cord,  giving  a 
very  neat  appearance,  and  is  then  pulled 
up  over  the  armature  core. 

The  cloth  must  be  pulled  or  held  very 
tight  of  course,  as  the  banding  proceeds, 
and  if  this  is  done  carefully  and  thoroly 
a  very  satisfactory  job  will  result.  It  is 
usual  to  simply  lap  the  cloth  where  the 
longitudinal  joint  comes  and  to  sew  this 
up  after  the  securing  wire  band  has  been 
finally  put  in  place — but  some  prefer  to 
sew  it  up  along  the  joint  between  the  com- 
mutator and  the  core,  and  "fit  it,"  so  to 
speak,  before  the  wire  band  is  put  in  place. 

Now  it  is  time  to  give  this  cloth  head  a 
coat  of  thin  shellac  which  will  cause  it  to 
shrink  up  in  good  shape. 

(To  be  continued.) 


Earning$9^m  idi  lours 

with  an  c/Wo^^ecVCoasVev 
and  Some  Old  Boxes 


A  San  Francisco  boy  turned  the  trick.  Just 
before  a  big  Frisco  parade  he  loaded  his  Auto- 
Wheel  Coaster  with  a  lot  of  empty  wooden  boxes. 
Then  he  started  through  the  crowds.  The  people 
almost  fought  each  other  to  buy  boxes  at  25c.  each 
—to  sit  on.  He  handled  $5  worth  of  stock  at  a 
time,  fitting  the  boxes  one  inside  the  other.  The 
Auto -Wheel  carries  1000  pounds  with  ease. 

Do  You  Know  the  Story  of  Auto -Wheel  Wagont? 

•@b  cAUTO- WHEEL  COASTER  is  an  all- 
round  wagon  for  hauling  and 
coasting.  Tge  CONVERTIBLE 
ROADSTER  is  two  wagons  in 
one.  One  minute  it's  a  box 
wagon.  Swing  the  sides  up 
and  you  have  a  racer. 

Auto  -  Wheels  are  sturdy,  easy 
to  steer,  fast,  good-looking.  Roller 
Bearings.     Dependable  Brake. 

Auto-  Wheel  Magazine  FREE.  Get 
on  mailing  list.  Send  names  of  three 
coaster  dealers,  telling  which  handles 
Auto-Wheel.  We'll  send  Magazine 
and  descriptive  Booklet  FREE. 

Organize  Auto  -  Wheel  Coaster 
Club.  Write  for  plan  of  giving  free 
caps  to  members,  and  special  cap 
to  Captain.  Address 

BUFFALO  SLED  COMPANY, 

163  Schenck  St.,  N.Tonawanda.  N.Y. 
In  Canada:  Preston,  Ont. 


INVARIABLY 

Four-months-for-a-dollar  subscribers 
renew  their  orders  for 

THE  PHOTO  PLAY  WORLD 

because  they  find  this  high  class 
publication  indispensable  for  their 
library  every  month. 

If  you  are  not  a  regular  reader,  a 
dollar  will  bring  you  the  next  four 
numbers,  each  bigger  and  better 
than  ever.  When  your  subscription 
has  expired  you'll  want  the  Photo 
Play  World  regularly. 

The  yearly  subscription  is  $3.50— 
35  cents  on  newsstands. 

Sample  copy  on  request. 

THE  DOWNS  PUBLISHING  COMPANY 

Bulletin  Building  Philadelphia,  Pa. 


BOYS 

Build  this  Model  Electric 
Motor.  All  parts  com- 
plete with  Blue  Prints — 
$2.00.  All  you  need 
is  a  screw  driver. 
Blue  Prints  only 
25c.     No  stamps. 

A.  F.  Cassel,  52  W.  130th 
St.,  New  York  City,  N.  Y. 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 
1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 
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Remarkable/Eft" 

Charts  OFFER 


Anatomical  and  Physiological  Charts  ( with  Bound 
Manual  Key)  Handsomely  Lithographed  la 

Lifelike  Colors. 


We  want  ambitious  men  and  women  to  have  these  remarkabl* 
Charts  which  are  a  visual  demonstration  of  Chiropractic,  the  new 
science  of  Drugless  Healing.  This  offer  is  now  made  to  show  the 
opportunities  now  open  to  Chiropractors.   We  also  explain  how  we 

f ive  a  practical  training  by  mail  in  this  dignified,  paying  prof  ession . 
f  your  desire  is  to  enter  an  uncrowded  field— if  you  want  to  achieve 
financial  independence  and  social  standing,  at  least  investigate. 
Your  request  on  the  coupon  below  is  all  that  is  necessary. 

Drugless  Healing 

The  72-page  book  and  other  literature  we  send  on 
request  shows  the  immense  possibilities  for  Chiroprac- 
tors of  both  sexes.  The  public  is  awakening  to  the  fact 
that  drugging  to  cure  disease  is  in  many  instances,  a 
fallacy.    They  are  ready  to  welcome  the  practitioner 
who  relieves  and  heals  without  nause- 
ous dosing.  The  Charts  show  how  the 
science  of  Chiropractic  is  applied. 
They  reveal  facts  about  the  human 
body,  instructive  to  the  layman.  You 
should  obtain  them  without  fail. 

$3000 to $5000 
a  Year 

Many  Doctors  of  Chiropractic 
earn  $5,000  a  year  and  more;  some 
upwards  of  $10,000.  Dr.  M.  D.  Moore 
of  Ky.,  reports  an  income  of  $9,000  a 
year.  Dr.  L.  H.  Roche,  New  Jersey, 
$5,500;  Dr.  Hanna  of  Florida,  over 
$5, 000  yearly.  What  others  are  doing 
you  should  be  able  to  do.  A  diploma 
gives  you  the  same  opportunity— is 
evidence  that  you  are  master  of  a 
profession  of  dignity,  prestige  and 
influence. 


Our  Lessons 
Teach  You 

how  to  make  Spinal  Adjust- 
ments for  speedy  relief  of 


Headache 

Indigestion 

Lumbago 

Epilepsy 

Pleurisy 

Constipation 

Rheumatism 

Asthma 


Neuralgia 

Neuritis 

Catarrh 

Fevers 

Jaundice 

Dyspepsia 

Paralysis 

Etc.,  Etc. 


Be  a  Chiropractor 


Learn 
At  Home 


AMERICAN  UNIVERSITY 
Manierre  Bldg.,  Dept.  719  Chicaf* 


By  the  American  University  system  of  instruction,  you  can  become  a  Doctor  of  Chiropractic  by 
studying  in  spare  time  at  home  or  in  class  at  the  University.    You  do  not  require  special  talent  or  f~ 

advanced  education.    A  common  school  education  and  the  ambition  to  succeed  are  all  that  is    *       J"  x*I13riS 

necessary.    You  will  be  trained  under  the  direction  of  Chiropractic  specialists  who  will  teach 

You  will  graduate  with  the 

This  coupon  will  bring  full  informa-  Gentlemen :    Without  cost  or  obligation, 

tion  about  this  new,  interesting  and  send  me  by  mail,  your  new  illustrated,  72- 

profitable  calling  Which  any  intel-     <T       PaSe  book  and  your  Free  Charts  Offer. 

ligent  man  or  woman  can  readily  master  by  our  method— also  information  on  S 
how  you  can  get  these  22  instructive  Charts.  Send  coupon  for  this  free  offer.    S    Namo  —  

Address  -   


you  thoroughly  the  principles  and  practice  of  the  profession, 
degree  of  Doctor  of  Chiropractic. 

Mail  the  Coupon 


AMERICAN  UNIVERSITY 

Manierre  Bldg.,  Dept  719  Chicago,  Illinois 
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!/2  SAVED 

BIG  BOOK^F^Pl 


DO 


YOUR 
OWN 


PLUMBING 


&  HEATING  AT  L 


COST 


Send  for  our  big  instruc- 
tive 256  page  Handy  Man 
Book  catalog.  Every 
home  owner,  farmer,  con- 
tractor, etc.,  needs  it. 
Shows  over  10,000  fixtures 
and  supplies  in  plumbing 
and  heating  at  wholesale, 
huw  to  save  skilled  labor 
and  unnecessary  material, 
by  our  new 

CUT-TO-FIT 
METHOD 

Besides  being  our  whole- 
sale catalog  this  instruc- 
tive Plumbing  and  Heat- 
ing encyclopedia  helps  you  select  and  install  the  proper 
PLUMBING  WATEK  SYSTEM,  HOT  AIR.  WATER 
OR  STEAM  PLANT,  has  many 
plans,  diagrams,  sketches,  eleva- 
tions, etc.,  plainly  showing  how  to 
do  the  work,  this  newer,  easy  way 
with  the  aid  of  this 

BIG  HANDY 
MAN  BOOK 

We  have  spared  no  effort  and  have 
gone  to  a  great  expense  to  compile 
this  valuable  book  and  to  eliminate 
broadcast  circulation,  we  request  a 
deposit  of  25  cents  which  will  be 
refunded  on  first  order,  or  send  foi 
our  free  bulletin. 

HARD  I N-L  AV I N  CO. 

44  Years  at 

4510-20D  Cottage  Grove  Ave.    -     Chicago,  III. 
500,000  Plants  Behind  Our  Guarantee 


Play  the  Hawaiian  Guitar 

Just  Like  the  Hawaiians! 

Our  method  of  teaching  is  so  simple,  plain  and  easy 
that  you  begin  on  a  piece  with  your  first  lesson. 
In  half  an  hour  you  can  play  it! 
We  have  reduced  the  necessary 
motions  you  learn  to  only  four — 
and  you  acquire  these  in  a  few 
minutes.    Then  it  is  only  a  matter 
of  practice  to  acquire  the  weird, 
fascinating    tremolos,  staccatos, 
slurs  and  other  effects  that  make 
this  instrument  so  delight- 
ful.    The  Hawaiian  Guitar 
plays    any    kind    of  music, 
both    the    melody   and  the 
accompaniment.     Your  tui- 
tion fee  includes  a  beautiful 
Hawaiian   Guitar,  all  the 
necessary  picks  and  steel 
bar  and  52  complete  les- 
sons and  pieces  of  music. 

Send  Coupon  NOW 
Get  Full  Particulars  FREE 


First  Hawaiian  Conservatory  of  Music,  Inc. 

233  Broadway  NEW  YORK 

I  am  interested  in  the  HAWAIIAN  GUI- 
TAR. Please  send  complete  information, 
special  price  offer,  etc.,  etc. 

Name  

Address   

Town  e.  e. 


Built  for  the  Owner  n  $1185 


Simple 

Sturfiv  construction. 
Low  cost  or  up-keep 
and  operation.  Can- 
tilever springs  in  rear. 
Comfortable  E-Z  riding 

Dealers  Wanted  IffiSlNSSlftJEg  BUifbe=ki 

newspaper  advertising  in  dealers'  territory.  Wonderful  opportunities. 
Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO.,  43  Seneca  Factory.  F0ST0R1A,  OHIO 


STUDY 
HUMAN 

Kl  ATI  IDC*  cents  (stamps)  for  "Personal  Power," 
M  I  \J  rl  U.  a  little  book  that  points  the  way. 
Address,    Progress    League,   2931    Union   Sq.,    New  York. 


MAKE  PEOPLE  LIKE  YOU 

pet  along  better,  make  more  money, 
develop  a  winning  personality,  learn  to 
know   people   as    they   are.     Send  5 


By  JAY  G.  HOBSON 

(Continued  from  page  1162) 


For  the  purpose  of  suggesting  a  possible 
plan  for  accomplishing  this  result,  I  have 
designed  what  I  believe  to  be  a  practical 
machine  in  every  phase  of  operation. 

Figure  1  shows  the  front  view  of  my  ma- 
chine. No.  1  is  the  concrete  foundation, 
No.  2  is  the  cast  iron  base.  No.  3  is  the 
frame  proper  of  the  walnut-branding  ma- 
chine. No.  4  is  the  large  wheel  embracing 
the  drive  pulley,  hollow  spokes,  center  vac- 
uum hub  and  automatic  stampers  attached 
to  each  individual  spoke  of  wheel  No.  4. 
No.  5  is  the  drive  pulley  for  operating  wheel 
No.  4.  No.  6  represents  the  hollow  spokes, 
No.  7  is  the  metal  frame  forming  a  cap  for 
the  hub  of  the  wheel  No.  4.  No.  8  is  the 
electric  motor  that  drives  wheel  No.  4.  No.  9 
is  the  vacuum  machine  that  furnishes  re- 
quired amount  of  vacuum  suction  for  hub 
No.  7  and  spokes  No.  6.  No.  10  is  a  large 
pipe  connecting  No.  9  with  No.  7.  No.  11 
is  the  automatic  stampers  or  branders  which 
press  down  on  walnuts  at  the  proper  time, 
thereby  printing  the  desired  trade-mark. 
No.  12  is  the  rod  or  shaft  that  operates 
No.  11.  No.  13  is  the  opposite  motion  of 
No.  11.  No.  14  is  the  receiving  hopper  for 
walnuts  after  having  been  branded.  No.  15 
is  the  delivering  hopper  which  feeds  spokes 
No.  6  at  their  periphery.  No.  16  is  the  au- 
tomatic inker  that  re-inks  each  stamp.  No. 
17  are  the  walnuts  before  being  stampt  or 
branded.  No.  18  is  walnut  in  process  of 
being  branded  with  desired  trade-mark.  No. 
19  are  walnuts  after  being  branded  with  red 
indelible  ink.  No.  20  are  small  coil  springs 
secured  between  small  stamp  pads  and  screw 
head  on  rods,  No.  12.  No.  21  are  small 
rubber  letters  that  stamp  the  desired  trade- 
mark on  walnuts. 

The  plan  of  operation  of  the  above  ma- 
chine is  as  follows:  When  it  is  desired  to 
brand  walnuts,  the  feeding  hopper  No.  15  is 
filled  with  nuts.  Then  the  vacuum  machine 
is  turned  on,  together  with  the  electric 
motor.  Large  wheel  No.  4  is  now  turning 
rapidly.  The  vacuum  or  suction  pulls  thru 
pipe  No.  10.  hub  No.  7  and  spokes  No.  6. 
This  strong  suction  causes  walnuts  in  hop- 
per No.  15  to  adhere  to  each  spoke  passing 
thru  the  hopper.  After  spokes  have  passed 
above  hopper  No.  15,  the  small  stamps  No. 
21  are  caused  to  lower  upon  the  nuts  and 
are  held  tightly  there  until  the  other  side  is 
reached,  when  just  before  receiving  hopper 
No.  14  is  reached,  the  half-circle  shaped 
trackage  No.  25  recedes  and  permits  spring 
No.  29  to  pull  stamp  No.  21  up  off  the  wal- 
nut. At  the  same  time  the  half -moon 
shaped  valve  inside  of  hub  No.  7  covers 
inner  openings  of  spokes  No.  6,  thereby 
closing  vacuum  suction  and  walnut  falls  by 
gravity  into  receiving  hopper  No.  14. 

Small  stamps  No.  21  proceed  downward 
and  are  re-inked  by  automatic  inker  No. 
16.  Valve  No.  23  shuts  off  vacuum  on 
spokes  No.  6  when  they  are  passing  under, 
which  allows  the  entire  vacuum  force  to  be 
exerted  on  open  tubes  at  the  top,  making 
for  higher  efficiency  in  operation  of  walnut 
brander.  The  capacity  of  this  machine  can 
be  increased  as  desired  by  increasing  the 
number  of  spokes  and  stamps  of  the  wheel 
proper. 

I  thoroly  tested  out  the  vacuum  prin- 
ciple of  picking  up  and  holding  walnuts 
while  being  branded,  and  found  it  works 
perfectly.  If  my  readers  will  utilize  the 
power  of  vacuum  in  their  designs,  I  feel 
certain  success  will  crown  their  efforts. 

(This  is  the  second  article  on  inventive 
suggestions  by  Mr.  Hohson.  The  third  will 
appear  in  an  early  issue. — Editor.) 

Copyright,  1920,  by  Jay  G.  Hobson 


The  Electric  Safety  razor  makes  shaving  a 
pleasure.  Blade  vibrating  7,200  times  a  minute 
cuts  the  beard  smoothly  and  without  slightest 
pull  or  irritation — feels  like  a  gentle  massage. 
Can  be  used  with  or  without  electric  current. 

All  uteri  of  the  Lek-TrO-ShaV  (peak  well  o(  it 

A  barber  says — "Have  shaved  for  years  and  have 
never  used  any  shaving  device  near  its  equal." 

A  home  user  says — "The  most  pleasing  shave  I've 
ever  had  in  my  life.  Shaves  my  face  closer  than  I 
used  to  shave,  but  there  is  no  after  irritation  or  ill 
effects  as  I  usually  get  from  another  razor." 

No.  1  Made  for  use  from  Light  Socket. 
No.  2  Made  for  use  from  Dry  Battery. 

Write  for  illustrated  circular  describing  Lek-Tro- 
Shav  Safety  Razor  fully. 

VIBRATING  ELECTRIC  RAZOR  CO. 

Dep*.  122,  Omaha,  Nebr. 


Is  the  6tory  of  Peter  Perkins  and  how  he  ac- 
cumulated $10,000  In  ten  years  by  Investing: 
$25  a  month  in  high-grade  listed  stocks  and 
bonds,  on  a  novel  plan.  "Getting  Ahead"  is 
as  interesting  as  anything  you  ever  read. 
Thousands  have  read  it  and  are  now  "getting 
ahead"  financially  on  the  same  plan. 
You  will  be  fascinated  with  II.  But  better  still.  It  will  show 
you  a  new  way  to  Invest  your  savings  monthly — how  to  let 
Interest,  plus  a  PROFIT,  on  your  money— without  sacrificing 
safety.  We  send  It  free.  WRITE  FOR  IT  TODAY. 

KRIEBEIr  &  CO. 

INVE/THENT  BA.4KERS 

141W  Sooth  La  Salle  St  Chicago 


SWALLOWS  RIFLE  NOISE 

A  wonderful  invention — 
and  a  wonderful  experience 
to  shoot  without  noise. 
Equip  your  .22  rifle  with  a 

XaxlmSilencer 

$6.00  from  dealer  or  factory,  complete  with  coup- 
line.  Attach  it  yourself.  Send  6c  for  descriptive 
catalog  and  booklet . 
of  astonishing  experi- 
ence of  Silencer  users,. 

Maxim  Silencer  Co. 

89  Homestead  Av. 
HARTFORD.  CONN. 


35  Miles 


little  car  driven  by  gasoline  motor, 
n  be  built  by  any  boy.   Parts  are 
furnished  by  us  and  are  very 
heap.    Send  26c    for  bulldlnir 


Is  Record 
of  this 
Car 


SYPHER  MFG.  CO. 
IS6  Warren  Street 
TOLEDO.  OHIO. 


If  you  are  earning  less  than 
$50.00   PER  WEEK 

and  like  to  draw— you  should  study 

COMMERCIAL  ART 


Leading  Art  Managers— the  men  who 
know— recommend  us  and  employ  our 

students.   We  will  guarantee  to  make  you 
successful— Learn  at  home  in  your  spare  tim* 
—or  in  our  resident  school— Day  or  evening. 
Write  for  FREE  illustrated  catalogue. 

COMMERCIAL  ART  SCHOOL 
70S,  116  So.  Michigan  Ave,  Chicago.  III. 


MUSIC  TAUGHT  FREE 


Sou  can  Magi  HIjuaa*  ubwi  quukl^ 
In  Your  Home.  Write  today  for  our  booklet.  It  tells 
how  to  learn  to  play  Piano,  Organ.  Violin,  Mandolin, 
Guitar,   Banjo,  etc.    Beginners  or  advanced  papils. 

American  School  of  Music, 57  Lakeside  Bldg.,  Chicago 
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Which Job  Do  You  Wan*? 


NOT  one  of  these  jobs  is  beyond  your  reach.  You  can  have  any  one  you  want. 
The  big  pay  that  goes  with  it  is  yours,  too.  A  little  ambition  and  some 
training  that  you  give  yourself  at  home  is  all  you  need.  You  don't  have  to 
serve  an  apprenticeship.  You  don't  have  to  go  to  school.  American  Technical 
Society  Home  Study  Books  and  a  little  spare  time  will  quickly  fit  you  to  hold 
any  kind  of  job.  If  you  haven't  the  necessary  "know  how"  to  put  you  in  the  big 
pay  class,  make  up  your  mind  to  get  it  right  now.  Pick  out  the  job  you  want 
and  send  the  coupon  for  the  books  that  will  fit  you  to  hold  it. 

Some  of  the  greatest  experts  in  the  world  prepared  these  books  just  for  you 
— to  help  you  get  ahead.  They  are  written  in  plain,  everyday,  good  old  U.  S. 
language,  just  like  you  and  I  talk.  No  big  technical  terms — no  trouble  to  under- 
stand them.  Hundreds  of  pictures  and  diagrams  in  each  set  help  to  make 
difficult  things  as  simple  as  A.  B.  C. 

Examine  Any  Books  Free 


Carpentry  and  Contracting,  6  volumes, 

2138  pages.  1000  pictures.  Was  $25.00.  Now.. $19.80" 
Civil  Engineering,  9  volumes,  3900  pages, 

3000  pictures.   Was  $45.00.   Now  29.80 

Fire  Prevention  and  Insurance.  4  vol- 

umes,150Opages,60Opictures.  Was820.00.  Now  15.80 
Electrical   Engineering,  8  volumes,  3800 

pages,  2600  pictures.   Was  $40.00.   Now  29.  SO 

Automobile  Engineering,  6  volumes,  2600 

pages,  2000  pictures.   Was  S30.00.   Now   21.80 

Machine  Shop  Practice,  6  volumes,  2300 

pages,  2000  pictures.   Was  $30.00.  Now   19.80 


Steam  and  Gas  Engineering,  7  volumes, 

3300  pages,  2500  pictures.  Was  $35.00.  Now...«21.80 
taw  and  Practice  (with  reading  course)  13 

vols,  6000  pages,  illustrated.  Was$72.00.  Now  44.80 
Telephony  and  Telegraphy,  4  volumes, 

1728  pages,  2000  pictures.  Was  $20.00.   Now...  14.  SO 
Sanitation,  Heating  and  Ventilating,  4 
volumes,  1454  pages,  1400  pictures.  Was  $20.00. 

Now    14.S0 

Practical  Accounting,  4  volumes,  1840  pages, 

800  pictures,  etc.   Was  20.00.  Now  14. SO 

Draw  ing,  4  volumes,  1578  pages,  1000  pictures, 
blueprints,  etc.   Was  $20.00.  Now   14.80 


Only  SOc 
a  Week 


Bftlt't  CahH     The  coupon  alone,  properly  filled 
w  out  brings  any  books  you  select  by 

M  M  A  W'  express  collect.  No  money  to  pay 
■  ■       ■  ■  ^  *  in  advance  and  no  obligation  to  buy. 

Use  the  books  as  you  please  for  a  week  and  send  them  back  at  our  expense  if 
you  want  to.    If  you  decide  to  keep  the  books  to  help  you  make  more  money  lika 
thousands  of  other  men  have  done,  send  us  only  $2.00  each  month.   (Law  Course 
$3.00.)    This  is  only  50  cents  a  week. 

_  ■      i  nose  who  send  the  coupon  promptly  will 

EXIT 3  wPCCIal    De  enrolled  as  a  consulting  member  of  our 
_      _  _  ^ _      ™ »  M  Society  for  one  year.  This  gives  yo 
ED  EE    OFFtll   tne  Priv'le8e  of  consulting  our  engin- 

T^™.  eers  and  experts  on  any  problem  con- 

nected with  your  work— Free  of  any  charge. 

Go  after  one  of  these  big  jobs  now.  This  is  the  time. 
Trained  men  were  never  more  needed  than  they  £ 
today.  This  coupon  is  your  start  on  the  road  to 
real  success.   MAIL  IT  NOW. 

American  Technical  Society . 

Department  X-253  Chicago 


3 


/ 


iuilder 


fit"'" 

'       TESffed  Executive! 
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NEW  MOTORS 

FACTORY  GUARANTEED  •  ALL  SIZES  -  IN  ORIGINAL  BOXES 


Your  Opportunity 


To  Buy  New  Guaranteed  Electrical 
Apparatus  of  Standard  Manufacture. 


Single  Phase  Motors 

110-220  volts,  A.  C,  00  cycle, 
1800  R.  P.  M.  with  pulley 

1/.  H.  P,  til  Mill,  indue-  Cnl  Cn 
«74  lien,  lull  load  lUrl  -  -  ip^^.OV 


I /_  h. k m-tu van*, in-  too  en 

'/2  outturn,  lull  load  itart  -  VOO'3" 
1L  H.P.,11i-JM»olll,ro.  CQ 
'  2  pultun,  tor  cemprtuor   -P^O" J" 

1  U:  P.,  111-221  voltt,  repul-  *Jfl 
1  lion,  with  sliding  ba»  -  •  «PQ  /  • Ju 

2H.  P.,  11I-J1I  volts.  flAQ  CA 
npuliion,  tlldlot  bus   V  1  tJO*0" 

3H.  P.,  111-221  oolts.  tirti  Cft 
npuliion,  illdloi  bau   «P  1 

5H.  P.,  111-221  voltt,  <ttCA  <Zfi 
npuliion.  tlidloi  bin    «P  1 04,3U 


Charging  Generators 

Suitable  for  all  lighting 
Battery  Charging 
and  Power  Requirement*. 

I  voltt,  II  amp.  $16.50 

IS  volts,  10  amp.  $21.00 

41  volts.  I  amp.  $24.50 

111  v,  2'/i  amp.  $24.50 

40  volts.  12  amp.  $38.50 

111  volts,  Samp.  $38.50 

40  volts,  25  amp.  $58.50 

IIP  voltt,  II amp.  $58.50 
Movinf  Picture  *gc  f\f\ 
Arc  Generator  «?o3.UU 


Polyphase  Motors 

2  and  3  phase.  A.C..  220  v, 
60  c.  1750  RPM  ,  complete 
with  base  and  pulley. 

V4H.P.  .  $42-50 
ih.p.  .  $59.50 
2  h  p.  .  $72-50 
ih.p.  -  $84-50 
5  h  p.  $102-50 

t  H.  P.,  hith  speed.  Ml 
R.P.M„  221  v  to/;  Cfl 
Sphaieonlv-  "POD*OU 


Battery  Charging  Outfits 

To  operate  on  A.  C,  60  cycle,  single  phase 

voltage  as  specified. 
Ill  volts,  A.  C  .  Ill  watt.  24  volts,  <J>/f  f\  flO 
without  switchboard  "fW"" 

til  volts.  B.C., ISI  walls,  II  volts.  QtC  Q  Kfl 
with  switchboard  ^X)0"JV 

111-221  volts,  A.  C.  2SI  watts, 
24  volts,  without  switchboard 

221  volts,  A.C,  Ml  waits,  II  volts,  *QC  Oft 
without  switchbosrd        -  TOO1"" 

1H  volts,  A.C.,  I7S  watts. II  villi,  tOE  00 
without  switchboard        -  TOO'"" 

221  volts,  A.CSH  watts,  tl  1  A  Of) 
41  volts,  with  switchboard    M>  1  1U'VU 

111  volts,  A.C7SI  wilts, 
72  volts,  without  switchboard 


$75-00 


$125-00 


WRITE  FOR  CATALOG.   BARGAIN*  IN  MOTORS  AND  GENERATORS 


SPECIAL. 

Ill  volts 
A.C. 
1750  RPM 
Comptcte.cord.plug  &  pulley 


I I  SPE< 
k 

/  S.P.,  1750  I 


MONEY  BACK 


WASHING  MACHINE  MOTORS 

Suitable  (or 
operating 


$1975 

»»~  ■  "each 

*  »«t  Uilut  ssut 


GUARANTEE 


ouinnifJA  TtDUt}.  25%  deposit  required  on  all  orders.  Balance  C.  0.  D.  by  Express: 
SHIrrlllU  I  tHMO.  sij|,|  draft  with  Bill  ol  Lading  attached  by  lrei(hL 
MANUFACTUP^Py  DISTRIBUTER 

CHAS.  H.  JOHNSTON,  Box  12    West  End,  Pittsburgh,  Pa 


Motors,  Electrical  Toys  and 
Specialties  Are  Best 

Knapp  Goods  have  stood  the  test  for  29  years.    No  detail  ln^^ 

construction  has  been  spared  to  make  them  the  best  that  money 
can  buy.  The  complete  Knapp  line  includes  Toy  and  Power 
Motors,  Gen- 

KNAPPI"LEADER" 


erators  and 
Dynamos.  Spe- 
cialties and 
Novelties  that 
iimuse  and  in- 
struct. Fans, 
Rheostats, 
Compasses,  etc. 
And  Knapp 
prices  are  al- 
ways lowest. 
Always  insist 
on  Knapp 
Goods. 


KNAPP  DYNAMO  MOTOR 

Will  electroplate,  charge  storage  batteries,  run  lamps, 
motors,  train  of  cars,  induction  coils, — in  fact,  tie  number 
of  experiments  it  can  be  used  for  is  unlimited.  Buns  on 
4  to  6  Volts  or  can  be  connected  to  run  on  110  Volta 
through  a  transformer. 

Price,  Complete,  $8.80 


An  efficient  and  reliable  motor  that  greatly  re- 
sembles the  big  motors  of  real  power  plants. 
Drives  from  either  pulley.  Two  speeds  and  reverse. 
A  motor  that  you  will  be  proud  to  own  and  one 
that  will  give  you  unlimited  service. 


Price,  Complete,  $4.40 


Order  to-day.  Or  your  dealer  ean  secure  them  for  you.  DESCRIPTIVE  CIRCULAR  and 
CATALOG  of  celebrated  KNAPP  MOTORS  and  Electrical  Specialties  from  10c  up  mailed 
FREE  on  request. 

KNAPP  ELECTRIC  &  NOVELTY  CO.,  523  West  51st  Street,  New  York  City 


YOU  HAVE  A  BEAUTIFUL  FACE 

BUT  YOUR  NOSE  ? 


BEFORE 

IN  THIS  DAY  and  AGE  attention  to  your  appearance 
la  an  absolute  necessity  if  you  expect  to  make  the  most 
outof  life.  Not  only  should  youwish  toappear  asattrac- 
tlve  as  possible,  for  your  own  self-satisfaction,  which  Is 
alone  well  worth  your  efforts,  but  you  will  And  the  world 
In  general  judging  you  greatly,  if  not  wholly,  by  your 
"looks,"  therefore  it  Days  to  "look  your  best"  at  all  times. 

Write  today  fat  free  booklet,  which  tells  you  how  ti 

Ml.  TRILETY.  Face  Specialist  


AFTER  _„ 

Permit  no  one  to  see  you  looking  otherwise;  It  will 
injure  your  welfare!  Upon  the  impression  you  constant- 
ly make  rests  the  failure  or  success  of  your  life.  Which 
is  to  be  your  ultimate  destiny  J  My  new  Kose-Bnooer, 
"Trados"  (Model  24)  corrects  now  ill-shaped  noses 
without  operation,  quickly,  safely  and  permanently.  Is 
pleasant  and  does  not  interfere  with  one's  daily  occu- 
pation, being  worn  at  night. 
correct  ill-shaped  noses  without  cost  Ij  not  satisfactory 

1380  Ackerman  Bldg.,  Binghamton,  N.  Y. 


WOMAN  RADIO  OPERATOR  GETS 
CAPTAIN'S  O.  K. 

"Thank  goodness  I  wasn't  seasick.  I 
should  never  have  heard  the  last  of  it," 
said  Miss  Cora  T.  Weber,  the  first  woman 
radio  operator  to  sail  from  the  port  of 
Philadelphia.  She  recently  returned  from 
a  trip  feeling  "perfectly  dandy,"  and  best 
of  all,  she  returned  with  the  hearty  con- 
gratulations of  her  captain,  Edward  Page. 

"Miss  Weber's  work  is  excellent.  I  hope 
she  will  be  on  my  ship  again,"  said  the  cap- 
tain, when  the  good  ship  Grecian  docked 
recently. 

"If  I'd  known  I  would  have  so  much 
written  about  me,  I  never  would  have 
taken  up  this  kind  of  a  job.  But  I  certainly 
do  love  my  work.  They  want  me  to  go  to 
Baltimore  to  instruct  in  a  radio  school 
which  has  just  been  opened,  but  I've  gotten 
the  salt  air  in  my  nostrils  and  I  know  I'm 
going  to  turn  into  a  regular  old  sea-dog, 
whatever  that  is,"  she  smiled.  "I've  been 
offered  a  chance  to  go  to  Jacksonville  for 
my  next  trip,  and  I  would  like  to  take  that." 

Miss  Weber  has  gotten  everything  she 
wanted  very  badly,  so  she  probably  will 
have  the  honor  of  being  the  first  woman 
operator  on  one  of  the  big  ocean  liners 
too.  She  graduated  from  the  Chambers 
School,  Philadelphia,  the  only  girl  who  had 
the  courage  to  keep  at  it,  out  of  a  large 
class  entered.  Her  grade  in  examinations 
was  97,  and  she  got  her  first  ship  soon 
afterward. 


5oOO  Foip  A  Pen 

{Continued  from  page  1157) 


But  hist !  ''Whence  come  you  little  Au- 
dion?  How  came  you  to  be  cast  upon  the 
unhospitable  sea  ?  Your  filament,  your  grid, 
your  plate,  ALL  remain  intact — only  bent 
out  of  shape  a  bit,  but  you  still  can  sing 
your  electronic  song.  So  we  know  that 
you  were  not  cast  upon  the  sea  by  a  radio 
operator  with  murderous  designs  upon  your 
frail  life.  Then  what?  Alas,  you  remain 
silent,  while  we  gaze  upon  you.  Were  you 
wrecked  at  sea,  did  you  go  down  with  the 
ship?  Did  you  hear  your  master  send  out 
his  last  S.  O.  S.  ?  And  •did  the  ethereal 
reply  of  the  responding  steamer  pulse  thru 
your  'excited'  body?  But  perhaps  succor 
was  too  late,  and  your  master  was  carried 
to  the  deep,  clutching  you  in  his  right  hand, 
till  death  parted  you?  Ah,  we  fain  would 
know,  but  still  you  are  silent.    .    .  ." 

Thus  prompted  we  take  recourse  to 
soothing  poetry,  wherewith  we  flee  to 
Edgar  Allen  Poe : 

"Then  this  Audion-valve  beguiling  my 

sad  fancy  into  smiling, 
By  the  grave  and  quiet  decorum  of  the 

countenance  it  wore, 
"Tho  thy  grid  is  warpt  and  bent, 

which  De  Forest  did  invent. 
Audion  !    By  what  accident  wert  thou 

thrown  upon  the  coral  shore? 
Tell  me  what  thy  secret  is  on  this 

ether-throbbing  shore?" 
Quoth  the  Audion,  "Nevermore !" 

So  you  see  the  Audion  either  won't  or 
can't  tell  its  secret.  Therefore  we  call 
upon  our  radio  poets  for  the  best-  poem 
explaining  the  deep  mystery. 

There  are  no  rules,  except  that  the  poem 
must  be  a  first  class  one.  Dr.  De  Forest 
as  well  as  several  well-known  poets  will 
decide  which  poem  is  entitled  to  the  $25.00 
prize.  We  hope  it  will  be  a  classic— and 
for  that  reason  it  must  not  be  too  tech- 
nical— and  not  too  lengthy,  please. 

The  contest  closes  June  10,  1920. 

Address  all  poems  to : 

Audion  Poem  Editor,  care  of  this  publi- 
cation. ; 
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SKINDERMKEN 

TRANSMITTER  BUTTON 


MOST  SENSITIVE  MICROPHONE 


YOU  can  easily  make  a  highly  sen- 
sitive detectophone  by  using  a 
Skinderviken  Transmitter  Button  to 
collect  the  sound  waves.   You  can  build  your  own  out- 
fit without  buying  expensive  equipment.   Think  of  the 
fun  you  would  have  with  such  an  instrument! 
It's  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and 
hear  the  conversation  being  held  all  over  the 
house.  You  can  connect  up  different  rooms  of  a 
hotel.  This  outfit  "was  used  by  secret  service 
operatives  during  the  War.  It  is  being  used  on 
the  stage. 

So  much  for  its  com- 
mercial adaptations! 
You  can  procure  ap- 
paratus of  the  same 
type. 

One  of  the  main  advantages  of  the  Skin- 
derviken Transmitter  Button  lies  in  its 
ultra-sensitiveness.  You  can  place  it  in 
any  position  you  like.  It  is  the  greatest 
invention  in  micro-phones  and  has  won 
recommendations  from  men  of  high  stand- 
ing in  the  scientific  world.  It  is  being 
used  all  over  the  world.  You  can  mount 
it  most  anywhere.  Card  board  boxes, 
stove  pipes,  stiff  calendars  and  hundreds 
of  other  places  will  suggest  themselves  to 
you.  The  buttons  cannot  be  seen  by  any 
one  in  the  room  as  they  are  so  small  and 
light.  Only  a  small  brass  nut  is  exposed 
to  the  view. 

Full  directions  for  connecting  :<«j|™X 
up  the  button  for  use  as  a  detecto- 
phone are  given  in  booklet  which 
is  sent  with  each  button. 

The  only  instruments  needed  to 
complete  a  detectophone  outfit,  in 

Phone  addition  to  a  Skinder- 
W„«s— »  v  i  k  e  n  Transmitter 
Button  are  a  receiver, 
battery,  and,  if  de- 
sired, an  induction 
coil. 


FOR  $1.00  A 


time 
are 


MONG  electrical  experimenters  the 
button  has  created  a  sensation. 
It  is  not  uncommon  to  receive  unso- 
licited letters  like  these:  "I  received  transmitter  but- 
ton today  and  I  wish  to  inform  you  that  it  works  great 
and  is  the  best  I  have  ever  seen  or  heard  of  for  the 
price.  I  will  certainly  recommend  it  to  my  friends. 
I  wish  to  thank  you  for  your  good  service." 

''I  have  been  using  one  of  these  trans- 
mitter buttons,  and  it  has  proved  to  be  worth 
more  than  its  value  in  my  experimenting." 
"I  received  one  (Transmitter  Button)  some 
ago,  and  they 
just  O.  K.  for 
experimenting."  "I 
have  been  using  one 
of  these  transmitter 
buttons  for  experi- 
mental work  and  it  certainly  lives  up  to 
all  you  say  for  it  and  then  some." 

Mr.  H.  Gernsback,  editor  of  this  maga- 
zine, who  is  the  dean  of  electrical  experi- 
menters, said:  "In  the  writer's  opinion,  ob- 
tained by  actual  elaborate  tests,  the  Skin- 
derviken Transmitter  Button  is  probably 
the  most  efficient  device  of  its  kind  on 
market  today,  due  to  its  simplicity  and 
other  outstanding  features.  Should  have 
a  great  future." 

The  same  circuit  connections  apply  to 
all  experiments,  regardless  of  how  the 
transmitter  button  is  mounted. 

The  Skinderviken  Transmitter 
Button  operates  on  one  or  two  drv 
cells.  It  often  happens  that  two 
cells  produce  too  much  current 
and  the  sounds  are  deafening.  We 
recommend  either  one  fresh  cell 
or  two  worn  out  cells. 

We  have  the  utmost  faith  in  this  transmitter  button.  We 
guarantee  satisfactory 
service  or  we  will  refund  so^cm* 
the  purchase  price.    B  ovs  _I^kCV?' 

(IBB 

J' Holes 


— Young  and  old — send 
in  a  dollar  bill  RIGHT 
NOW!  You  can't  lose. 
If  you're  not  satisfied, 
you  receive  your  dollar 
back.    Isn't  that  fair? 


U  CaeOSOAM 
rtl  MOW 


Tiie&wh  Key     Nron  Diaphugu 


Cap  wan  Enu86u> 
now. 


JOHNSON  SMITH  &  CO.,  Dept.  E-15,  3224  N.  Halsted  Street,  Chicago 


USE     THIS  COUPON 


Johnson  Smith  &  Co.,  Dept.  E.  15,  3224  N.  Halsted  St.,  Chicago,  111. 

Gentlemen: — Please  ship  at  once  to  address  below  Skinderviken  Transmitter  Buttons  for  which  I  enclose  $ 

Name   

Address   City   State 


You  benc'.t  bv  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 
trreat  Cyclopedia  of  Drawing-  without  a  penny  down. 
Pay  only  net  shipping  charges  when  books  arrive. 
With  these  books  and  a  low  price  "school  set"  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  —  Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.    1650  Pages.  Thousands  of  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  bY-  x  &}4 
inches.  Covets  all  branches  of  Drafting  —  Archi- 
tecture, Electrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspectiTe,  shades  and  shadows,  working 
shop  drawings,  machine  design,  etc.,  etc 
CA*  ft  WaoIp  Onlv  ?2  a  month  if  you  keep  the 
vUw  d  ft 6BK  books.  Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Free  Membership  in  This  Society.— A  Consulting 
Membership  given  free  with  each  set—worth  $12.00. 

TECHNICAL  SOCIETY 
Dept.  D-253  Chicago 

S  AMERICAN 
r  TECHNICAL 
SOCIETY 
Dept.  D-253 
Chicago,  U.S.A. 
ease  send  Cyclopedia  of 
Drawing  for  7  days'  exam- 
ation.  shipping  charges  col- 
I  will  send  $2.80  within  7 
nd      a  month  until  $14.80 
paid,   or   notify  you  '  and  hold 
books  subject  to  your  order.     Title  not 
pass  until  fully  paid. 


AJLotA* /t&iAsZujdb 

M  I  made  to  your  measure,  payable 

\lM  -  -  after  received,  with  the  clear  un- 

derstanding that  if  the  fit  is  not 
perfect  or  if  youare  notsatisfied 
in  every  way,  if  you  are  not  con- 
vinced you  have  received  a  fine,  high 
grade,  stylish,  perfect-fitting  tailored 
suit  made  to  your  measures  and  have 
{ saved  $15.00  to  $20.00,  you  are  not  un- 
I  der  the  slightest  obligation  to  keep  it. 
I   Don't  hesitateor  feel  timid,  simply 
Isend  the  suit  back,  no  cost  to  you, 
■  You  are  not  out  one  penny.  Any 
"money  you  may  have  paid  us  is  re- 
funded at  once. 

Samples  Free*  Any  man  young  or 
old  interested  in  saving  money,  who 
wants  to  dress  well  and  not  feel  ex- 
travagant is  invited  to  write  us  for 
our  free  book  of  samplesand  fashions 
explaining  everything.   Please  write 
letter  or  postal  today,  just  say  "Send 
me  your  samples'*  and  getour  whole 
proposition  by  return  mail.  Try  it- 
costs  you  nothing— just  a  postal,  get  the  free  sam- 
ples and  prices  anyway.    You  will  learn  something 
important  about  dressing;  well  and  saving  money. 

PARK  TAILORING  COMPANY 

Dept.  75  Chicago,  ill. 


Electrical 


men  with  training  are  in  de- 
mand. For  more  than  a  quarter 
of  a  century,  this  school  has 
been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.    Condensed  course  in  Electrical 

enables  grad- 
uates to  se- 
cure good 

positions  and  promotions.  Theoretical  and  Practical  Elec- 
tricity. Mathematics,  Steam  and  Gas  Engines  and  Mechani- 
cal Drawing.  Students  construct  dynamos,  install  wiring  and 
test   electrical   machinery.      Course   with   diploma  completi 


Engineering 


ft 


In  One  Year 

Oyer  3000  men  trained.  Thoroughly 
equipped  fireproof  dormitories,  dining 
hall,  laboratories,  shops. 

Free  catalog.   28th  year  opens  Sept.  29.  1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE.  WASHINGTON.  D.C. 


Perfect  .new  tires. all  sizes,  non-skid  or  plain, 
fabric  or  cord.  Prepaid  on  approval.  8000to 

10.000  Miles  Guaranteed 

'  Customers.  Catalog  Free.  Agents  Wanted. 
Service  Auto  Equipment  Corporation 
995  Service  Bids.,  Kansas  City,  Mo. 
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By  QUIRINO  MAJORANA 

{Continued  from  page  1124) 


What  we  see  here  as  a  delicate  laboratory 
experiment  may  give  us  an  idea  of  phe- 
nomena as  grand  as  those  of  the  attrac- 
tion generated  by  the  stars. 

Now  the  Newtonian  force  is  a  sort  of 
action  at  a  distance,  governed  until  now 
by  a  rigorous  law.  No  special  contingency 
has  yet  sufficed  to  weaken  the  rigor  of  that 
law.  To  explain  this,  I  want  to  examine 
the  other  laws  that  seem  to  offer  an  analogy 
with  that  of  Newton ;  these  laws  are 
those  that  govern  the  propagation  of  ac- 
tion at  a  distance.  Known  actions  at  a 
distance  are  often  propagated  through  some 
medium.  Thus  the  attractive  action  be- 
tween two  electric  masses,  that  between 
iwo  magnetic  masses,  those  of  electro- 
magnetism,  radio-telegraphy;  those  of 
optics,  etc.  All  of  these  have  principally 
a  vibratory  character,  and  it  is  admitted 
that  the  presence  of  a  medium  of  propa- 
gation is  necessary  for  their  production. 
This  medium  is  usually  the  cosmic  ether. 
But  as  regards  the  propagation  of  such 
actions  as  these  it  is  observed  that  when 
the  medium  is  changed  the  measure  and 
quality  of  the  observable  phenomena  change 
also.  Thus,  if  in  the  electric  and  magnetic 
phenomena  we  substitute  some  material 
substance  instead  of  the  merely  hypo- 
thetical ether,  the  action  is  changed  or  is 
reduced  as  a  consequence  of  the  so-called 
electric  or  magnetic  permeability  of  the 
medium.  Then  there  are  actions  of  a  me- 
chanical and  others  of  a  calorific  nature 
which  are  not  propagated  in  a  vacuum 
(ether)  and  which  need  a  material  medium. 
From  which  we  may  conclude  that  all 
known  action  at  a  distance  is  in  its  mani- 
festation dependent  upon  the  nature  of 
the  medium. 

For  universal  gravitation  alone  nothing 
of  the  sort  has  yet  been  found.  The  Caven- 
dish balance  always  gives  the  same  result, 
even  if  the  medium  thru  which  the  forces 
of  attraction  are  manifested  be  not  the  air 
but  for  example  a  heavy  body  like  a  lump 
of  lead.  An  experiment  performed  by 
Laager  several  years  ago  was  as  follows : 
He  weighed  a  sphere  of  1.5  grams  of  silver, 
first  free  and  then  enclosed  in  a  ball  of 
lead  of  several  kilograms.  See  Fig.  1.  He 
figured  that  gravitation,  having  to  traverse 
the  lead  in  order  to  reach  the  silver,  might 
be  weakened  somewhat  and  hence  the  silver 
weigh  less.  The  result  was  negative,  show- 
ing no  variation  in  the  weight  of  the  silver 
greater  than  1/100,000  of  its  weight,  this 
being  the  limit  of  sensitiveness  of  the  ap- 
paratus. 

Laager's  experiment  may  have  confirmed 
the  physicist's  belief  in  the  accuracy  of  the 
Newtonian  law ;  but  this  is  not  necessarily 
correct.  In  fact,  have  we  the  right  to  be- 
lieve that  if  the  experiment  were  so  modi- 
fied as  to  make  it  more  delicate  and  sensi- 
tive we  should  always  obtain  a  negative 
result?  Must  we  believe  that  if  there  were 
a  means  of  determining  the  mass  of  the 
silver  sphere  when  surrounded  not  by  a 
few  kilograms  of  lead  (as  in  Laager's  ex- 
periment), but  by  a  mass  like  that  of  the 
earth,  it  must  be  unaltered?  It  seems  to  me 
not.  And  there  remains  the  suspicion  that 
the  interior  masses  of  such  enormous 
agglomerations  of  matter  as  the  earth  and 
the  sun  may  conceal  more  matter  than 
appears  to  the  astronomer.  I  should  postu- 
late a  sort  of  progressive  absorption  of  the 
force  of  gravitation.  Considerations  that 
would  take  too  long  to  go  fully  into  here 
make  me  hold  that  a  certain  flux  of  energy 
{Continued  on  page  1190) 


RICHARDSON'S  POLYPHASE  SLIDE  RULE 


has  the  regular  A.  B.  C.  and  D  Scales;  also  a  CI  or 
Polyphase  Scale,  Logarithm,  Sine  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
divided  plates.  These  Scales  are  accurate  and  will  retain 
their  accuracy  indefinitely.  They  are  not  affected  by  acids, 
alkalies,  water  or  grease.  Length  of  rule  10".  A  100  page 
Instruction  Book  which  teaches  all  there  is  to  know  about 
slide  rules,  is  sent  with  each  order. 

Price  of  the  Richardson's  Polyphase  Slide  Rule,  in  case 
with  100  page  Instruction  Book  $2.00. 

An  ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
any  other  rule  in  appearance,  accuracy  and  durability. 
Be  convinced.  Your  money  will  be  promptly  refunded  if 
you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies.  It  describes 
rules  ranging  from  50e  to  $10.  each.  Instructions  in 
Logarithms  and  Trigonometry  free  with  every  catalogue. 


GILSON  SLIDE  RULE  CO. 


NILES,  MICH. 


fSend  To-day  for  the^ 

"Electrical  Worker  s  Friend 

An  electricnl  book  of  66  motor     *    M  _ 
drawings  with  complete  instruc-     *r/l  .00 

tions  for  rewinding  and  reconnect-  ^"4"  

ing  A.C.   motors.        Special   at  * 

Or  write  for  full  particulars  of  this  valuable  book 

SMITH   &   SMITH    PUBLISHING  CO. 
Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 


AMAZING  PROFITS 

In  Hares  and  Cavies 

We  pay  $7.00  to  $13.50  a  pairf or  Hares 
and  $1.50  to  $2.00  a  pairf  or  Cavies, 
and  Express  Charges.    We  furnish 
,  largest  and  finest  guaranteed  high 
jgrade  stock  and  buy  all  you  raise. 
'  Free  Illustrated  Booklet  and  Contract. 
UNITED  FOOD  &  FUR  ASSOCIATION 
329  W.  48th  St..   Dept.  E   New  York 


How  to  Get  Rid  of  Moles 


A  simple,  safe  home  treatment — 15 
years'  success  in  my  practice. 
Moles  (also  BIG  growths)  Dry  Up. 

Ash  for  Free  Booklet  of  Full  Particulars 

WM.  DAVIS,  M.D. 

4 1 40  State  Street    Perth  Amboy,  N.J. 


I  won  World's  First  Prize  for  best  eoursel 
In  Penmanship.  Under  my  guidance  you  can  \ 

become  an  expert  penman.  Am  placing  many  of  my 
students  as  instructors  in  commercial  colleges  at  hipn 
salaries.  If  you  wish  to  become  a  better  penman,  write 
me.  I  will  send  yoa  FREE  one  of  my  Favorite  Pens 
and  a  copy  of  the  Ransomeriarj  Journal.   Write  today. 

C.  W.  Ransom.     511  Essex  Bldg..KansasCity,Mo. 


DEAFNESS    IS  MISERY 

I  know  because  I  was  Deaf  and  had  Head  Noises 
for  over  3  0  years.  My  invisible  Antiseptic  Ear 
Drums  restored  my   hearing  and  stopped  Head 
Noises,  and  will  do  it  for  you.    They  are  Tiny 
Megaphones.     Cannot  be  seen  when  worn.  Effec- 
t/the when  Deafness  is  caused  by  Catarrh  or  by 
WFJ  Perforated,  Partially  or  Wholly  Destroyed  Natural 
i  r  Drums.    Easy  to  put  in,  easy  to  take  out.  Are 
"Unseen    Comforts."     Inexpensive.      Write  for 
Booklet  and  my  sworn  statement  of  how  I  recov- 
ered my  hearing. 

A.  O.  LEONARD 
Suite  369,  70  5th  Avenue       —       New  York  City 


Learn  Vaudeville  Acting 


Stage  Work  and  Cabaret  Entertaining  successfully 
>v  W\     taugnt  by  mail.    Your  opportunity  to  enter  faacina- 
~^?5.\    ting,  money-making  profession —  to  travel  —  see  the 
£qr%.    world— as  vaudeville  actor  or  actress.    My  simple, 
easy,  complete.   Professional  Course — only  one  of 
its  kind-COVERS  ALL  BRANCHES.  Develop* 
Personality,  Confidence,  Skill  and  tells  you  just 
how  to  get  on  the  Stage.    Send  6c  postage  for  illua- 
trated  booklet  "All  About  Vaudeville.**  State  age  and  occupation. 

Frederic  LaDelle,  Sta.271 ,  Jackson, Mich. 


AVIATION  17  "O  1?  17 
Information  M?  MX  M2j  M2i 


Send  us  your  name  and  address  for  full  Information  regarding  the 
Aviation  and  Airplane  business.  Find  out  about  the  many  great 
opportunities  now  open  and  how  we  prepare  you  at  home,  during 
spare  time,  to  quality.  Our  new  book  "Opportunities  In  the  Air- 
plane Industry"  also  sent  free  if  you  answer  at  once. 

AMERICAN  SCHOOL  OF  AVIATION 

DEPT.  7743,      431  S.  Dearborn  St.,  CHICAGO 

MONEY  for  YOU 

Spend  an  hour  each .  day  taking  subscriptions  for  the 
"Experimenter."  We'll  pay  you  well  and  you'll  enjoy  the 
work.  Write  for  full  particulars.  Circulation  Dept.. 
ELECTRICAL  EXPERIMENTER,  233  Fulton  St..  N.  Y.  C. 


You  benefit  by  mentioning  the  "Electrieal  Experimenter"  when  writing  to  advertisers. 
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THE  "ALSOP— ALL-SPARK" 
WILL  PREVENT  SPARK-PLUG  TROUBLES 

So  why  risk  having  your  car  stall  on  a  cold,  snowy  night,  when  your 
starter  may  fail  to  work  and  you  will  have  to  get  out  and  crank  and 
crank?  Why  have  your  motor  skip  and  miss?  Why  worry  about 
cold  weather  motor  troubles,  poor  spark  plugs,  low  grade  gasoline? 
All  the  things  that  worry  motorists  in  cold  weather  most,  never  will 
worry  the  man  who  has  this  wonderful  little  device  installed  in  his  car. 


It  can  easily  be 
installed  in  any 
4  -  cylinder  car. 


The  All-spark  installed  in  a  Ford 


TIE  "AILSOP— ALL-SPARK" 

Insures  a  hot,  fat  spark.  It  makes  old  carbon-choked  plugs  fire.  It  insures 
increase  of  gasoline  mileage. 

It  develops  greater  power.  This  convenient,  handsome  little 
device  for  any  four-cylinder  motor  will  be  sent  to  you  with  our 
money-back   guarantee  for  50 

It  is  safe,  convenient  and  positive  in  action.  There  are  no 
dangerous,  exposed  spark  gaps  which  may  set  your  car  afire  or 
make  your  engine  hard  to  start. 

WE  WANT  LIVE  DEALERS— LIVE  DEALERS  WANT  THE  ALL-SPARK 

13-X    WATER  STREET 

ALL-SPARK  IGNITION  CO.,  INC.  new  york  city 


'MANTEED  FOR  UFB  OF  CAR 
U~H  'J  ■ 


We  teach  you  wireless  by  mail.  A  thorough,  practical  course  written  by  men  with 
years  of  actual  experience  and  each  a  U.  S.  Licensed  First  Grade  Operator.  You 
learn  easily  and  quickly.  After  ten  weeks  to  four  months  of  studying  we  guarantee 
you  a  position,  either  at  sea  or  in  a  land  station,  paying  from  $125  to  $250  a  month 
with  board  and  quarters. 

Start  Now— Pay  While  Learning 

You  can  start  at  once  by  making  a  small  deposit  and  then  pay  the  balance  while  learning.  We 
give  you  FREE  with  each  course,  a  complete  set  of  learning  instruments  and  all  necessary  text 


books. 

Our  mail  course  entitles  each  student  to 
where  we  have  a  complete  ship  installation 


month's  FREE  tuition   at   our  school 


OUTHERN 


Baltimore  M,i  -j  -w 

W~  A  NOW  • 

llflT       Southern    Wireless  In- 
C\|V\7  stitute,    423  Courtland 

Street,  Baltimore,  Md. 

•  W%    ™       Send   me   FREE  literature  on 
Wireless.       Also,    explain  just 
how   I   can   pay   for  your  Home 
Study  Course  while  learning. 

Name   

r 

eni  Address   


423-425  Courtland  Street 
BALTIMORE,  MARYLAND 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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an  Expert 


Auto  and  Tractor  Mechanic 
Earn  $100  to  $400  a  Month 

Young  man,  are  you 

mechanically  inclined? 
Come  to  the  Sweeney 
School.  Learn  to  be 
an  expert.  I  teach 
with  tools  not  bocks. 
Do  the  work  yourself, 
that's  the  secret  of  the 

SWEENEY  SYSTEM 

of  practical  training  by  which  5,000  * 
soldiers  were  trained  for  U.  S.  Gov- 
ernment   and    over   20,000  expert 
mechanics.   Learn  in  a  few  weeks;  no  previous 
experience  necessary. 

CD  C  C  Write  today  for  illustrated  free  catalog 
■  litL  showing  hundreds  of  pictures  men 
working  in  new  Million  Dollar  Trade  School. 

i  LEARN  A  TRADE, 


SCHOOL  OF  AUTO-TRACTOR-AVIATION 
gg  SWEENEY  BLDG.  KANSAS  CITY.nO. 


MAKE  MONEY 


AN  EASY  WAY  TO 

Don't  be 
content  to 
plod  along 

on  a  small  salary.    Be  independent.    Go  in  the  tire  re- 

§ airing  business.  One  man  says  "I  made  $60.00  the  first 
ay."  Others  average  $200  to  $600  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
sible customer.  No  experience  needed.   We  teach  you. 

Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  ManufacUrera 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
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is  let  loose  from  matter,  and  that  this  flux 
on  coming  into  contact  with  other  matter 
generates  the  force  of  attraction. 

We  may  have  a  model  of  such  a  phe- 
nomenon by  considering  the  phenomena  of 
luminosity.  A  source  which  emits  light 
appears  enfeebled  if  there  be  matter  in- 
tercepting the  passage  of  the  rays.  Thus 
the  rays  of  the  sun  reach  us  weakened  by 
the  air,  or  even  more  so  still  by  water 
when  observed  from  the  bottom  of  the  sea. 
Naturally,  very  thin  layers  of  air  or  water 
do  not  weaken  them,  just  as  the  force  of 
gravitation  is  not  weakened  in  Laager's 
experiment.  The  masses  of  the  stars  may 
be  only  apparent,  since  the  force  of  attrac- 
tion of  their  inner  strata  does  not  entirely 
issue  forth.  See  Fig.  2.  And  each  mass 
of  matter  would  thus  be  characterized  by 
a  certain  amount  of  true  mass  and  another 
of  apparent  mass. 

But,  I  may  be  asked,  how  do  you  ex- 
plain that  matter  continues  to  emit  such 
a  flux  of  energy?  Whence  is  it  derived? 
For  then  the  principle  of  conservation  of 
energy  is  not  respected,  since  you  say  that 
matter  emits  this  flux  indefinitely ;  hence 
the  reserve  of  energy  possest  by  matter 
must  be  infinite,  which  is  absurd.  To  such 
an  observation  I  answer  by  recalling  the 
modern  theories  of  corpuscular  physics  and 
the  properties  of  radium.  It  is  well  known 
that  this  substance  emits  energy  (electric 
and  calorific),  and  that  it  is  predicted  that 
this  phenomenon  will  continue  for  about 
2,000  years.  No  more  than  that,  for  the 
radium  is  transformed.  But  the  amount 
of  energy  that  we  may  suppose  to  be 
emitted  by  any  matter  in  a  given  time  may 
be  far  less  than  that  of  radium  ;  therefore, 
we  must  formulate  our  hypothesis  by  say- 
ing that  any  kind  of  matter  must  finally  be 
transformed,  just  as  in  the  case  of  radium. 
Therefore,  it  is  to  be  held  that  while  radium 
is  transformed  in  2,000  years,  other  matter 
requires  millions  or  billions  of  years. 

All  this,  however,  leads  us  to  another 
consequence.  The  energy  emitted  by  mat- 
ter and  then  absorbed  must  necessarily  be 
transformed.  Hence  the  formation  of  heat 
when  notably  large  quantities  of  matter  are 
in  relations.  We  shall  return  to  this  to- 
wards the  end. 

Analytical  Researches :  All  that  pre- 
cedes is  hypothetical ;  it  might  be  well  to 
have  an  experimental  verification  of  it. 
Now  if  the  phenomenon  of  gravitational 
absorption  is  present  in  nature,  it  must 
be,  to  be  found,  preferably  in  the  case  of 
the  larger  agglomerations,  the  sun,  for 
example.  This  star  has  a  mean  density  of 
1.41.  One  might  make  the  hypothesis  that 
this  figure  is  only  apparent  and  that  its 
true  density  is  actually  somewhat  greater.* 

Is  it  possible  to  verify  this? 

I  say  it  is ;  in  fact,  I  have  done  it.  I 
made  use  of  a  sensitive  balance  in  a 
vacuum,  each  arm  of  which  was  laden 
with  a  leaden  sphere  of  about  1.3  kilo- 
grams. One  of  the  arms  (that  on  the 
right)  is  situated  at  the  center  of  a  cylin- 
der that  can  be  filled  with  104  kilograms 
of  mercury.  This  adjustment  is  made  with 
the  greatest  accuracy,  so  great,  that  it  may 
be  held  that  the  resultant  action  of  the 


*The  problem  is  here  treated  by  mathematics,  by 
the  author  in  his  original  paper,  which  tends  to 
show  that  sun,  for  example,  may  have  an  apparent 
density,  as  known  to  astronomers,  and  a  true 
density,  having  a  value  considerably  greater.  In 
other  words  the  true  density  is  not  apparent  by 
direct  observation,  but  may  be  calculated  from  such 
experiments  as  those  carried  out  by  the  author. 
He  shows  mathematically  that  the  "true  density" 
of  the  sun  is  3.27  compared  to  its  observed  or 
"apparent  density"  of  1.41.  The  apparent  density 
divided  by  the  true  density  gives  a  ratio  value  of 
0.433;  or  in  other  words  the  astronomically  ob- 
served density  of  the  sun  is  but  .433  of  the  true 
density  of  that  bodv. 
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It's  not  a  question  of  bravery  or  strength,  it's  knowing  How  to  box.  If  you  don't  know  how, 
you've  got  to  take  a  beating. 

If  you  should  be  called  upon  to 
resent  an  improper  remark  about 
someone  you  love,  isn't  it  a  fact 
that  you  could  not  play  the  part? 


mercury  upon  the  ball  of  lead  is  exactly 
nothing.  By  observing  with  a  microscope 
and  scale,  variations  of  weight  as  small  as 
1/1700  of  a  milligram  can  be  detected  in 
the  balance.  By  causing  the  mercury  to 
flow  in  and  out  of  the  cylindrical  recep- 
tacle, and  allowing  for  any  causes  of  error 
into  which  I  will  not  go  here,  I  discover 
that  the  ball  of  lead  diminishes  in  weight 
by  about  one  billionth  of  its  weight  when 
it  is  surrounded  by  mercury.  See  Fig.  3. 
(It  is  not  necessary  to  remark  that  the 
mercury  does  not  touch  the  lead  ball,  this 
being  adequately  protected.) 

This  variation  is  actually  due  to  absorp- 
tion of  the  force  of  gravitatioh.  In  fact, 
the  two  chief  accidental  causes  of  error 
(calorific  perturbations  and  asymmetry  of 
mass)  have  been  accurately  eliminated.  As 
to  the  first,  I  observe  that  the  flowing  in 
and  out  of  the  mercury  can  have  no  influ- 
ence upon  the  temperature  of  the  arm  of 
the  balance,  since  this  is  in  a  vacuum,  pro- 
tected by  a  thick  metallic  case  covered  with 
three  layers  of  felt.  Besides,  the  mercury, 
which  is  contained  in  suitable  receptacles, 
cannot  have  a  temperature  differing  from 
the  balance  by  more  than  1/10  of  a  degree 
more  or  less.  The  receptacles  of  the  mer- 
cury are  quite  distant  from  the  balance- 
arm.  Finally,  if  the  proven  effect  were 
due  to  such  causes  of  error,  it  would  not 
show  itself  always  with  the  same  sign.  The 
four  or  five  thousand  observations  of  os- 
cillations all  agree  as  to  sign.  Asymmetry 
of  mass  might  have  caused  a  false  effect 
if  it  had  depended,  for  example,  upon  an 
error  of  about  4  m/m  in  the  adjustment 
of  the  mercury  to  the  ball  of  lead.  But 
this  adjustment  was  made  with  a  precision 
of  from  one  to  two  tenths  of  a  m/m; 
hence  such  an  error  is  impossible. 

The  proven  variation  in  weight  permits 
us  to  determine  with  fair  approximation 
the  value  of  h,  the  constant  of  amortiza- 
tion by  unity  of  mean  thickness  and  by 
unity  of  density.  Thus  we  have  h  =  6.18 
.10~12.  Knowing  h,  it  has  been  possible  to 
determine  the  relative  density  values  for 
the  sun,  since  its  apparent  densitv  and  the 
diameter  (7.10,u  cm,  or  700,000  kilometers) 
are  known ;  and  finally,  its  true  density, 
which  remains  fixt  at  3.27,  that  is,  more 
than  double  the  apparent  or  astronomic 
density. 

Unless  there  be  causes  of  error  that  I 
do  not  know,  my  theory  has  thus  a  brilliant 
confirmation  from  experiment.  It  may  be 
that  my  results  are  only  approximate,  but 
I  hold  that  the  new  phenomenon  of  gravi- 
tational absorption   really  exists. 

The  experiment  performed  by  me  is  ex- 
ceedingly delicate ;  to  be  able  with  abso- 
lute certainty  to  exclude  every  possibility 
of  concealed  error,  it  will  be  necessary  to 
repeat  it  under  conditions  in  which  the 
effect  will  be  more  conspicuous.  For  this 
purpose  I  have  begun  the  construction,  here 
in  the  Politecnico  (at  Turin)  of  two  strong 
swinging  armatures  each  of  which  will  sup- 
port five  tons  of  lead  ingots.  I  expect  to 
get  from  this  apparatus  an  effect  about  ten 
times  as  great  as  that  already  found. 

In  addition  to  this,  in  conformity  with 
all  the  theory  I  have  expounded,  I  am  pre- 
paring an  experimental  apparatus  to  as- 
certain if  matter  is  really  heated  in  conse- 
quence of  the  earth's  gravitational  flux. 

I  shall  report  the  results  of  both  experi- 
ments in  due  time.  But  in  the  meantime 
I  cannot  resist  the  temptation  to  apply  the 
foregoing  results  to  the  interpretation  of 
celestial  phenomena. 

A  first  application  has  been  made  im- 
plicitly with  the  assertion  that  the  sun's 
true  density  is  double  its  apparent  density. 
So  in  certain  cases  we  could  determine  the 
true  density  of  other  celestial  bodies. 
Those  of  the  planets  and  their  satellites 
would  certainly  differ  very  little  from  their 
apparent  density;  while  in  the  case  of  the 
other  suns  of  the .  universe,  if  the  deter- 
mination were  possible,  the  differences 
would  be  quite  noteworthy. 


SUPPOSE  a  ruffian  insults  you,  or  worse 
still,  passes  a  stinging  remark  about 
your  mother  or  sweetheart.  What  will 
you  do?  The  bully  probably  knows  enough 
about  boxing  to  give  you  a  good  beating. 
Prudence  would  tempt  you  to  swallow  the 
insult  and  slink  away.  But  your  pride  won't 
let  you  do  that — you're  too  much  of  a  man 
— so  to  save  yourself  from  disgrace  you 
fight.  And  if  you  are  like  most  men  who 
know  nothing  about  boxing,  your  opponent 
will  give  you  a  sound  thrashing. 

Or  suppose  you  are  waylaid  on  a  lonely  road  or 
deserted  street.  Unless  you  know  how  to  overcome 
your  opponent,  and  escape,  it  is  very  likely  that 
your  friends  will  find  you  lying  in  the  road,  possi- 
bly unconscious — another  victim  of  attack,  one  who 
could  have  saved  himself  had  he  learned  the 
valuable  lesson  of  self -def ens". 

Now  how  much  longer  are  you  going  to  take 
chances  with  your  helplessness?  The  excuse  that 
you  are  too  old  or  too  young  to  learn  boxing,  that 
you  haven't  the  time  or  the  money,  doesn't  hold 
good.  We  are  teaching  boxing  to  over  3,000  stu- 
dents— some  of  them  old  men,  some  of  them  boys, 
and  we  know  from  experience  that  after  studying 
the  Marshall  Stillman  "Shortcut"  System  of  Self 
Defense  the  majority  of  them  will  be  able  to  outbox 
stronger  and  heavier  opponents.  And  every  one  of 
them  will  carry  himself  with  more  pride  than  he 
ever  did  before,  because  he  knows  that  when  the 
time  comes  he  will  be  able  to  play  a  man's  part. 

It  won't  cost  you  a  cent  to  try  this  course.  We 
send  it  on  5-day  approval.  Examine  it,  practice 
some  of  the  lessons.  If  at  the  end  of  five  days  you 
feel  that  we  can't  teach  you  boxing  and  self-de- 
fense, return  the  course — that  will  end  the  matter. 
Should  you  decide  to  keep  it,  simply  mail  $5  in 
complete  payment — this,  by  the  way,  is  a  special  in- 
troductory price  for  the  New  Home  Study  Edition 
(the  regular  price  is  $10). 

This  course  is  based  on  the  methods  used  by 
Professor  Mike  Donovan,  who  for  years  taught  box- 
ing at  the  New  York  Athletic  Club.  But,  in  adapt- 
ing it  to  the  needs  of  home  study,  Marshall  Still- 
man  developed  a  unique  system  of  instruction. 
The  lessons  take  place  in  front  of  your  mirror. 
You  start  with  things  you  already  know,  such  as 
the  breast  stroke  in  swimming,  stretching  out  your 
hand  for  a  coin,  etc.  Step  by  step  Marshall  Still- 
man  leads  you  from  these  movements  to  the  move- 
ments in  boxing  which  are  very  similar  to  them, 
and  before  you  know  it  you  find  yourself  subcon- 


sciously practicing  the  fundamental  movements  of 
boxing.  After  two  weeks  study  you  will  have 
learned  more  by  this  method  of  instruction  than 
you  could  have  learned  in  months  of  study  under 
the  old  systems.  That  is  why  boxing  instructors 
and  Y.  M.  C.  A.  physical  directors  are  taking  this 
course,  and  are  urging  their  pupils  to  take  it,  to 
save  time  and  money. 

But  the  course  does  not  stop  with  boxing.  To 
properly  defend  yourself  under  all  circumstances 
you  must  also  know  something  of  jiu-jitsu  and 
bonebreaking  holds  and  releases.  So  Marshall  Still- 
man  teaches  you  that  too.  And  the  time  may  come 
when  any  one  of  these  holds  may  be  invaluable  to 
you.  Suppose,  for  instance,  you  have  been  at- 
tacked, and  your  opponent  has  succeeded  in  clasp- 
ing his  hands  around  your  throat.  You  are  being 
strangled!  What  can  you  do?  Grab  his  wrists 
and  try  to  pull  his  hands  off?  No!  Hit  him  in 
the  face?  No!  Try  to  choke  him?  No!  Simply 
reach  up  and  grab  his  little  fingers  (they  are  easy 
to  get  at)  and  snap  them  back  quickly — break  them 
if  necessary.  He  will  let  go  as  quickly  as  he  would 
drop  a  hot  coal.  After  you  have  mastered  these 
lessons,  you  will  know  such  valuable  stunts  as 
disarming  an  opponent  w;ho  holds  a  pistol,  dagger 
or  club,  freeing  your  wrist  from  his  grasp,  releas- 
ing your  throat,  freeing  yourself  from  an  opponent 
who  has  locked  his  arms  around  your  neck,  guard- 
ing against  a  kick  for  your  stomach,  releasing  your- 
self from  an  opponent  who  has  grasped  you  around 
the  waist,  etc.  Why  these  lessons  alone  should 
make  you  want  the  course. 

To  keep  you  in  good  physical  condition,  Marshall 
Stillman  also  teaches  you  a  lesson  in  daily  exercise. 
This  lesson  is  complete,  and  if  practiced  faithfully 
will  give  you  all  the  exercise  any  athlete  needs. 

And  to  every  student  we  send  free  of  charge  a 
copy  of  _  Mike  Donovan's  book  "The  Science  of 
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But  the  most  important  consequences 
which  the  present  theories  would  have  refer 
to  the  formation  of  the  heat  of  the  stars. 
Altho  up  to  now  I  have  not  executed 
any  experimental  control  of  the  following 
hypothesis,  I  hold  it  to  he  highly  prohahle. 
The  stars  would  generate,  continuously  and 
spontaneously,  new  quantities  of  heat,  and 
this  the  more  notably  the  greater  their  true 
mass.  Reasons  upon  which  I  will  not  dwell 
make  me  hold  that  the  quantity  of  heat 
developed  by  a  star  in  a  determined  time 
is  proportional  to  the  square  of  its  true 
mass.  This  hypothesis  finds  confirmation 
in  a  comparison  of  the  sun's  heat  with  that 
proper  to  the  earth. 

I  do  not  exclude,  however,  that  in  some 
or  in  many  cases  the  heat  of  the  stars  may 
not  depend  at  least  in  part,  upon  facts  cor- 
responding to  the  old  theories :  heat  occa- 
sioned by  cataclysms  that  took  place  at 
more  or  less  remote  epochs,  or  due  to 
Helmholtz's  contraction.  But,  according 
to  my  ideas,  these  causes  could  only  add 
their  effects  to  the  new  cause  that  I  have 
suggested. 

As  I  have  already  said,  both  the  hypo- 
thesis of  gravitational  absorption  and  the 
other  of  the  emission  of  heat  would  lead 
us  to  the  consequence  of  a  progressive 
transformation  of  matter.  Perhaps  this 
is  degrading  in  its  energy ;  how  and  for 
how  long  it  is  not  yet  possible  to  say.  Cer- 
tainly, if  such  degradation  exists  it  cor- 
responds to  a  slow  transformation  of  mat- 
ter itself.  Perhaps  it  is  passing  from 
states  of  complex  atomic  agglomeration  to 
others  more  simple,  as  take  place  in  the 
case  of  radium.  But  this  has  little  impor- 
tance for  us. 

What,  instead,  is  most  important  is  the 
discovery  of  a  new  cause  for  the  genera- 
tion of  heat  by  the  stars.  This  enables  us 
to  conciliate  the  existing  controversy  be- 
tween the  physicists  and  astronomers  on 
the  one  hand  and  the  geologists  and  biolo- 
gists on  the  other.  In  other  words,  the 
theories  I  have  set  forth  would  contribute 
in  a  most  important  way  to  the  interpreta- 
tion of  the  life  of  the  stars  in  general  and 
of  our  lite  in  particular. 
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e  Posii&noir&s  of 
Atosias  lira  MefcaHs 

By  Dr.  A.  W.  HULL,  Ph.D. 

(Continued  from  page  1134) 


compound,  containing  only  two  kinds  of 
atoms,  whose  structure  is  so  simple  that  it 
cannot  be  misunderstood.  Examples  of 
this  type  will  be  included  in  the  following 
discussion. 

I  have  referred  to  the  location  of  atoms 
as  next  to  last  in  the  series  of  atomic  dis- 
coveries. For  in  order  to  complete  the  pic- 
ture, one  more  discovery  is  necessary,  viz., 
the  shape  and  size  of  the  atom.  An  ex- 
cellent beginning  in  this  direction  has  al- 
ready been  made  by  Langmuir  whose 
theory  of  atomic  structure  predicts  the 
shapes  and  relative  sizes  of  all  the  atoms, 
and  gives  strong  chemical  evidence  in  favor 
of  these  predictions.  The  author  hopes 
soon  to  be  able  to  add  the  evidence  of 
X-ray  measurements,  which  will  determine 
not  only  the  shape  but  the  exact  size  of  the 
atoms,  that  is,  the  positions  of  the  electrons 
in  the  atoms. 

Summary  of  Results.  The  most  striking 
result  of  these  investigations  is  the  extreme 
simplicity  of  arrangement  of  atoms  in  com- 
mon metals.  Among  the  metals  thus  far 
examined  only  three  types  of  atomic  ar- 
rangement are  found,  and  these  are,  with 
one  exception,  the  three  simplest  geo- 
metrical arrangements  known.  The  simplest 
arrangement  of  all  is  not  found  among 
metals,  but  is  characteristic  of  salts,  which 
are  composed  of  equal  numbers  of  positive 
and  negative  ions. 

The  most  common  arrangement  in  metals 
is  the  face-centered  cubic  arrangement 
shown  in  Fig.  1.  This  is  also  the  most 
important  since  most  of  the  useful  metals, — 
e.g.,  aluminium,  nickel,  cobalt,  copper,  sil- 
ver, platinum,  gold, — have  this  arrange- 
ment of  atoms.  Perhaps  it  would  be  better 
to  say  that  those  substances  are  most  useful 
as  metals  which  have  this  arrangement, 
since,  as  will  be  shown  later,  their  ductility 
is  due  largely  to  this  arrangement. 

The  face-centered  cubic  arrangement  is 
obtained  by  dividing  the  space  occupied  by 
a  single  crystal  or  "grain"  of  metal  up  into 
a  system  of  equal,  closely  packed  cubes 
(Fig.  1)  and  placing  an  atom  at  each  cube 
corner  and  at  the  center  of  each  cube  face. 
All  the  atoms  in  this  arrangement,  both 
corner  and  face  atoms,  are  similarly  situ- 
ated as  regards  symmetry  and  relation  to 
neighbors.  Each  atom  is  surrounded  by 
twelve  others,  all  equidistant  and  exactly 
similarly  situated  for  every  atom.  It  is 
this  high  degree  of  symmetry,  combined 
with  the  close  packing,  that  makes  sub- 
stances of  this  type  so  ductile. 

The  Measuring  Machine.  The  determina- 
tion of  these  atomic  arrangements  requires 
the  measurement,  in  as  many  different 
directions  as  possible,  of  the  distance  be- 
tween consecutive  planes  of  atoms.  The 
arrangement  of  atoms,  whatever  it  may  be, 
is  assumed  to  be  a  regular  one  which  re- 
peats itself  thruout  the  crystal.  This  as- 
sumption can  be  checked  by  the  result. 
I  hru  such  an  arrangement  a  system  of 
equidistant  parallel  planes  can  be  drawn 
in  any  direction  whatever  so  as  to  pass  thru 
all  the  atoms.  In  most  directions,  these 
planes  will  be  very  close  together  and 
sparsely  settled  with  atoms.  In  a  few 
particular  directions,  however,  they  will  be 
far  apart  and  densely  populated.  These 
are  the  directions  of  easy  cleavage  and 
gliding.  It  is  these  densely  populated 
planes  whose  distances  apart  are  measured. 

The  original  measuring  machine,  by 
which  the  pioneer  measurements  were 
made,  was  a  special  form  of  spectrometer. 
It  has  been  simply  and  charmingly 
described  by  its  inventors  in  a  book  worth 
reading.     The  measurements  described  in 
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BOYS 


Leam  Drafting 

Employers  everywhere  are  looking  for  skilled 
draftsmen.  They  are  offering  good  salaries  to 
start  with,  splendid  chances  for  advancement. 

Drafting  offers  exceptional  opportunities  to  a 
young  man  because  drafting  itself  not  only  com- 
mands good  pay,  but  it  is  the  first  step  toward 
success  in  Mechanical  or  Structural  Engineering 
or  Architecture.  And  drafting  is  just  the  kind  of 
work  a  boy  likes  to  do.  There  is  an  easy,  delightful 
way  in  which  you  can  learn  right  at  home  in  spare 
time.  For  27  years  the  International  Correspond- 
ence Schools  have  been  giving  boys  just  the  train- 
ing they  need  for  success  in  Drafting  and  more 
than  200  other  subjects.  Thousands  of  boys  have 
stepped  into  good  positions  through  I.  C.  S.  help, 
but  never  were  opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you 
like  best  in  the  coupon,  then  mark  and  mail  it. 
This  doesn't  obligate  you  in  the  least  and  will  bring 
you  information  that  may  start  you  on  a  success- 
ful career.  This  is  your  chance.  Don't  let  it  slip 
by.    Mark  and  mail  this  coupon  now. 
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INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

O      BOX  6224,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the 
josltion,  or  In  the  subject,  before  which  I  mark  X. 
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STRUCTURAL  DRAFT1MU 
SHIP  DRAFTING 
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BRIDGE  DRAFTING 
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j  Marine  Engineer 

"AROIIITECT 

Contractor  and  Builder 
Concrete  Builder 

H  Structural  Engineer 
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□  Show  Card  Writer 

□  Sign  Painter 
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Cartooning 
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Private  Secretary 
BOOKKEEPER 
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8 Cert.  Public  Accountao" 
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□  Railway  Accountant 

□  GOOD  ENGLISH 

□  Teacher 

□  Common  School  Subjects 

□  Mathematice 

□  CIVIL  SERVICE 
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We  are  giving  away  thousands  of  dollars 
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Games,  Tricks,  Toys  and  Novelties,  Rubber 
Stamps,  Household  Labor  Saving  Devices, 
etc.  All  yon  have  to  do  is  to  send  your  name 
and  we  will  send  you;  without  any  charge,  20 
extra  large  De  Luxe  colored  pictures,  to  sell 
at  25c  each.  When  sold,  eentfus  the  { $5. 00 ) 
and  we  will  give  you  goods  of  your  own  se- 
lection to  the  vnlue  of  $4.00  from  our  won- 
derful 80O  page  premium  catalog.  Remem- 
ber, you  get  these  goods  as  a  premium  for 

Belling  the  pictures  •no  sending  ub  the  money.  You 
do  not  have  to  pay  one  cent  for  them. 
By  continuing  the  sale  of  our  goods  you  cart  earn  a 
magnificent  bicycle  and  many  other  expensive  prea- 
b  large  a  1 
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to  valuable  presents.  Send 

.  ;e.  stating  whether  pictures 

or  postcards  are  preferred,  and  wa  will  immediately 
send  you  the  first  lot.  accompanied  by  our  big  catalog 
to  select  your  premiums  from. 

JOHNSON  SMITH  &  CO.. 
Dept.  r?.  3224  N.  Halated  St..  CHICAGO 


this  paper  were  made  with  a  modified 
form  of  Bragg  machine.  The  original  ma- 
chine was  applicable  only  to  large  perfect 
crystals,  required  careful  manipulation,  and 
was  subject  to  serious  error  unless  the 
crystals  were  very  perfect  and  the  number 
of  observations  large.  The  author's  modi- 
fication is  free  from  these  errors,  requires 
but  one  simple  observation,  and  is  applica- 
ble to  all  substances  which  are  crystalline, 

1.  e.,  all  in  which  there  is  any  arrangement  to 
measure. 

The  complete  machine  is  shown    in  Fig. 

2.  It  consists  of  a  small  transformer  (or 
other  source  of  high  potential)  capable  of 
supplying  1  kw.  at  about  30,000  peak  volts ; 
a  Coolidge  X-Ray  tube,  X ;  a  thin  sheet  of 
properly  chosen  material,  /,  serving  as  fil- 
ter; a  pair  of  slits,  Si  and  j2,  in  metal  sheets, 
to  limit  the  beam  of  X-rays ;  a  tiny  glass 
tube,  T,  containing  the  powdered  substance 
to  be  measured ;  and  a  photographic  plate 
or  strip  of  film  bent  in  arc  of  circle,  F. 
The  operation  consists  in  filling  the  glass 
tube  with  a  few  milligrams  of  the  sub- 
stance to  be  analyzed,  powdered  as  finely  as 
possible ;  "loading"  the  photographic  film 
holder;  exposing  over  night  to  X-rays  at 
30,000  peak  volts  and  as  many  milliamperes 
as  the  tube  will  carry  safely  without  watch- 
ing (a  maximum  exposure  of  300  milliam- 
pere  hours)  and  developing  the  film. 

A  typical  photograph  is  shown  in  Fig.  3, 
and  this  is  a  photograph  of  aluminum  fil- 
ings, taken  with  a  plate  and  very  short  slits, 
so  that  the  trace  of  the  direct  beam  in  the 
center  of  the  plate  is  a  circular  spot.  The 
circles  and  lines  are  due  to  the  "reflection" 
of  the  X-rays  by  the  tiny  crystals  in  the 
tube,  as  will  be  described  later.  The  dis- 
tances of  these  circles  or  lines  from  the 
central  line  on  the  film  are  nearly  propor- 
tional, inversely,  to  the  distances  between 
the  planes  of  atoms,  and  from  them  these 
atomic  distances  can  be  easily  and  quickly 
calculated. 

The  Measuring  Rod.  The  measuring  rod 
by  which  these  atomic  distances  are  meas- 
ured is  the  wave-length  of  a  particular 
X-ray. 

The  possibility  of  measuring  the  dimen- 
sions of  any  physical  body  depends,  pri- 
marily, upon  the  possession  of  a  measuring 
rod  of  length  comparable  with  the  dimen- 
sions to  be  measured.  Thus,  the  discovery 
and  calibration  of  wave-lengths  of  visible 
light  opened  up  a  whole  new  field  of  meas- 
urements, comparable  in  length  with  this 
new  measuring  rod,  s"'1  :  the  thickness 
of  films,  imperfection  oi  polished  surfaces, 
displacement  of  vibrating  membranes,  in- 
crease in  length  due  to  thermal  expansion, 
etc.  In  the  same  way,  the  discovery  that 
X-rays  are  of  the  same  nature  as  light,  and 
the  isolation  and  calibration  of  X-ray  wave- 
lengths, opened  up  a  vast  new  field  of 
measurements  of  dimensions  comparable 
with  the  wavelength  of  X-rays;  viz., 
atomic  dimensions. 

We  are  accustomed  to  think  of  the  meas- 
urement of  things  too  large  or  too  small  to 
see  and  touch  as  necessarily  very  rough  and 
approximate.  It  is  somewhat  of  a  surprise, 
therefore,  to  note  that  the  only  measure- 
ments accurate  enough  to  justify  the  use 
of  eight-place  logarithm  tables  are  those  of 
astronomy;  that  wave-lengths  of  light  are 
measured  to  1  part  in  10,000,000;  and  that 
the  wave-lengths  of  X-rays,  and  by  means 
of  it,  the  distances  between  atoms,  can  eas- 
ily be  measured  to  1  part  in  100,000. 

The  spectrum  of  X-rays  is  exactly  like 
that  of  visible  light  except  that  the  wave- 
lengths are  shorter.  It  '  consists  of 
bright  lines  superimposed  upon  a  con- 
tinuous spectrum.  The  wave-lengths  in  the 
X-ray  spectrum  depend  upon  anode  ma- 
terial and  voltage  in  exactly  the  same  way 
that  the  wave-lengths  in  the  visible  spec- 
trum depend  upon  incandescent  material 
and  temperature.  And  just  as  it  is  possible 
to  obtain  nearly  monochromatic  yellow 
light  by  putting  salt  in  a  flame  under  proper 
conditions,  so  by  running  an  X-ray  tube 
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Expert  electrical  engineers  are  being  raid  fabulous  salaries 
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FINLAY  ENGINEERING  COLLEGE 
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Build  Your  Own  PHONOGRAPH 


IT'S  EASY  WITH  OUR  HELP  SBa  SAVE 

A  few  hours  interesting  work  saves  ^HaVsV,    nl.  _„? 
many  dollars  and  gives  you  a  machine  ^WsSSBi  OVER 
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Compressed  Air  Motors 

The  New  way  of  propelling  your  model  aero- 
plane. Built  of  the  finest  materials.  Guaran- 
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for  you  from  your  drawings  at  reasonable 
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for  a  circular  of  these  wonderful  motors.  IT'S 
FREE. 
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Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
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with  proper  anode  at  the  right  voltage,  it 
is  possible  to  produce  a  single  wave-length 
(line)   of  such  great  intensity  that  prac- 


Fig.  2,  Above,  Shows  the  Unique  X-Ray 
Employed  for  the  Purpose  of  Photographing 

Metals. 


tically  all  the  rest  of  the  spectium  can  be 
absorbed  by  a  properly  chosen  filter,  leav- 
ing nearly  monochromatic  X-rays.  It  is 
in  this  way  that 
monochromatic 
X-rays  used  in 
these  measure- 
ments are  pro- 
duced. The  mcas- 
u  r  e  m  e  n  t  s  de- 
scribed i  n  this 
paper  were  made 
with  X-rays 
from  a  molybde- 
num target  oper- 
ated  at  28.000 
volts  constant 
potential,  and  the 
filter  was  pow- 
dered crystal  zir- 
con, pressed, 
with  a  small 
amount  of  or- 
ganic binder,  into 
a  sheet  l/+  mm. 
thick.  The  X-ray 
\vave-length  thus 
calibrated  can 
now  be  used  to 
measure  atomic 
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the  Atomic  Structure  of 


Return  to  Nature! 

Fads  Come  and  Go.  Now — so-called  cures 
— mental  science,  physical  culture,  magnetic 
healing  anil  what  not  spring  up,  have  their 
little  day  and  are  no  more.  Truth,  the  es- 
sence of  it  all,  only  remains  fixed  through- 
out the  shifting  time.  What  you  and  I  want 
then  is  more  truth,  more  light.  We  have 
translated  the  great  German  Naturopath. 
Adolph  Just's  lifework:  "Return  to  Nature," 
because  it  contains  more  of  this  quality — of 
truth  untarnished  —  than  we  ever  have 
found  anywhere  else.  By  its  aid  any  man 
or  woman  can  work  out  his  or  her  own 
salvation  without  recourse  to  doctor,  master 
their  own  bodies  and  environment  and  re- 
gain superb  health  and  strength  —  as  did  the 
author.  More  than  that,  it  solves  the  social 
question,  the  sex  question,  gives  rules  for 
right  living  easy  to  follow  for  anyone,  has 
a  chapter  on  the  care  of  children,  and  alto- 
gether it  will  prove  the  best  friend  that  ever 
entered  your  house.  Its  price  is  $3.20 
bound,  paper  cover  $2.20.  Special  popular 
Edition  $1.20. 

Send  25c  for  circulars  and  Naturopathic 
literature  to 

BENEDICT  LUST,  M.D. 

Dept.  E,  110  East  41st  Street 
New  York  City,  N.  Y. 


DEMANDING 

THE  TRAINED 

Technician! 


A  great  western  public  service  corporation  has  made 
arrangements  to  employ  every  graduate,  during  1 920, 
of  the  One  Year  Course  in  Practical  Electricity  as 
taught  at  the  School  of  Engineering  of  Milwaukee. 
This  concern  has  used  a  great  many  S.  O.  E.  men  during  the  past  years.     They  have  been 
thoroughly  tested  in  all  important  departments.      And  now  the  company's  request  for  every  available 
graduate  we  can  furnish  shows  that  they  more  than  "fill  the  bill." 

Your  Opportunity  Awaits  You 

to  train  thoroughly  and  quickly  in  the  extensive  laboratories,  classrooms,  drafting  rooms  and  work-shops  of  this 
institution,  under  the  direction  of  more  than  70  expert  specialists  in  all  branches  of  electrical  enterprise. 

School  of  Practical  Electricity 

trains  you  in  One  Year  to  become  a  Master  Electrician.  Practical 
teaching  methods,  combined  with  actual  electrical  experience 
while  you  learn,  guarantees  real  success. 

School  of  Electrical  and 
Mechanical  Drafting 

offers  you  an  opportunity  to  secure  a  complete  training  as  an 
electrical  or  mechanical  draftsman  in  one  year.  A  high-grade, 
well-paying  position  is  always  open  to  the  capable  draftsman  or 
designer. 


Institute  of  Electrotechnic- 

The  keynote  to  success  lies  in  Scientific  Electrotechnical  Educa- 
tion. A  Junior  and  Senior  Division — I  V2  years  each — prepares 
the  8th  grade  graduate  or  the  two  year  high  school  student  for 
entering  a  new  branch  of  electrical  and  industrial  specialization. 
Also  prepares  for  securing  B.S.  Degree  in  3  years  in  our  College 
of  Electrical  Engineering. 

Automotive  Electro  technics 

A  most  popular  and  attractive  profession.  Courses  3  months  to 
2  years  in  length  train  you  thoroughly  in  automobile,  airplane 
and  marine  engine  starting,  lighting  and  ignition.  Just  what 
the  former  Motor  Transport  man  is  looking  for.  Instruction 
under  recognized  experts.  Also  courses  in  Storage  Batteries, 
Motor-Generators,  Wireless  Telegraphy. 
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Earn  While  You  Learn"  If  You  Like! 

School  of  Engineering  of  Milwaukee  has  relations  with  many  great  concerns  of 
Milwaukee  to  employ  its  students,  either  half-days  or  alternate  weeks.  Good  pay. 
Splendid  practical  training. 

New  Term  Opens  April  1st 

Clip  the  coupon  NOW  for  latest 
catalog  and  full  information  Free! 

School  of  Engineering  of  Milwaukee 
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School  of  Engineering  of  Milwarkec. 

170-373    Broadway,    Milwaukee,    Wis. , 

Gentlemen: — I  am  interested  in  the  course  or  courses  checked ^ 
below.    Kindly  mail  your  latest  bulletins  and  full  information. 

 School  of  Practical  Electricity.     1  year  course. 

 Institute  of  Eleetrotechnics. 

 Junior  Division  (8th  grade)  IS  mo. 

. . .  .Senior  Division   (2  yrs.  hiffh  school)   18  mo. 
....School  of  Mechanical  and  Electrical  Drafting.    1  yr.  course.'. 
 Automotive  Eleetrotcchnics.  % 

 6  mo.  course.  ....2  year  course. 

..,.6   mo.    Armature   Winding    ami   Motor   Generator  Course 

Extension  Department. 
.  .  .  .Electricity.  .  .  .  .  Mathematics. 

. . .  .Drafting.  .  . .  .English. 

.  .  .  Wireless  Telegraphy. 

Name   


170-373  Broadway 


Milwaukee,  Wis. 
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WIRELESS  MEN 
and  AMATEURS 

The  Second  Edition 

of  the 

Consolidated 
Radio 
Call  Book 

The  only  book  in  print  offi- 
cially listing  all  the  radio  calls 
as  issued  by  the  Bureau  of  Commerce. 
Every  vessel  and  land  station  in  the  world  is  represented 
and  listed  alphabetically,  according  to  names  of  vessels 
or  land  stations,  and  according  to  call  letters;  Revision 
of  American  coastal  stations  under  U.  S.  Naval  control, 
and  their  new  calls. 

All  Amateur  Galls  Also  Listed 


IMPORTANT  NEW 
Given  Free  with  Each  Copy 

A  Wireless  Map  of  the  World  in  colors  is  given  absolutely  free 
with  each  copy.  This  map  shows  the  locations  of  all  the  high 
powered  RADIO  stations  in  the  world,  including  the  time 
signal  stations.  In  addition  it  tells  at  a  glance  how  far  away 
any  of  these  stations  are.  Of  greater  interest  are  the  time 
zones,  which  enable  the  amateur  to  compute  instantly  the 
correct  time  for  the  zone  in  which  he  is  located  from  any  time 
signal  station. 


Price  $1.00  Prepaid 

Either  Direct  from  us  or  for  sale  by 
the  following  responsible  Dealers: 


American  Electro  Technical  Appliance  Co. 

235  Fulton  St..  New  York,  N.  Y. 
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34  Batterymarch  St..  Boston.  Mass. 
L.  Bamberger  &  Co. 

Newark,  N.  J. 
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6  West  48th  St..  New  York  City. 
L.  W.  Cleveland  Co. 

441  Congress  St.,  Portland.  Me 
J.  H.  Bunnell  &  Co. 

32  Park  Place.  New  York  City 
Doubledav  Hill  Electric  Co. 

719  Liberty  Ave..  Pittsburg.  Pa 
Lester  I.  Jenkins 

923  Purchase  St..  New  Bedford,  Mass 
A.  T.  Hovey 

61  Belvidere  St..  Boston,  Mass 
Klaus  Badio  Apparatus 

Eureka.  111. 
Manhattan  Electrical  Supply  Co. 

17  Park  Place.  New  York  City 
114  S.  Wells  St..  Chicago,  III. 
McCarthy  Bros.  &  Ford 

75  W.  Mohawk  St..  Buffalo,  N.  Y. 
E.  P.  Noll  &  Co. 

21   N.   7th  St..  Philadelphia.  Pa 


Nola  Radio  Co. 

134  Chartres  St.,  New  Orleans.  La. 
Newman -Stern  Co. 

1874  E.  6th  St..  Cleveland.  Ohio 
National  Railio  Supply  Co. 

1405  TJ  St.  N.  W.,  Washington,  D. 
Pioneer  Electric  Co. 

137  E.  5th  St..  St.  Paul,  Minn, 
.lames  W.  Poole.  Inc. 

16  Columbia  St.,  Boston.  Mass. 
F.  D.  Pitts  Co. 

12  Park  Square,  Boston,  Mass. 
Precision  Equipment  Co. 

2437  Gilbert  Ave.,  Cincinnati.  Ohio 
Radio  Distributing  Co. 

4  West  Park  St.,  Newark.  N.  J. 
Reuter  Electric  Co. 

34  E.  6th  St.,  Cincinnati.  Ohio 
Radio  Equipment  Co. 

630  Washington  St..  Boston.  Mass. 
Southern  Electrical  Co. 

3d  and  E  Sts.,  San  Diego.  Cal. 
H.  E.  Williamson  Electric  Co. 

316  Union  St.,  Seattle.  Wash. 
Jos.  M.  Zamoiski  Co. 

Baltimore,  Md- 
Published  by 


Consolidated  Radio  Call  Book  Co.,  Inc. 

41  Park  Row,  New  York  City 

This  book  also  contains  the  advertisements  of  practically  every  leading  "com- 
pany in  the  radio  field. 
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distances.  If,  as  shown  in  the  original  paper, 
the  X-rays  are  made  monochromatic  by 
proper  voltage  and  filtering,  then  as  the 
crystal  is  rotated  a  series  of  intense  re- 
flections will  be  observed  at  angles  whose 
sines  are  in  the  ratio  of  1  :  2  : 3,  etc.,  cor- 
responding to  successive  integral  values  of 
n  in  Eq.  1.  If  a  new  face  is  ground  on 
the  crystal  at.  an  angle  to  the  first,  and 
exposed  to  the  rays  in  the  same  way,  an- 
other similar  series  of  reflections  will  be 
observed,  at  different  angles,  corresponding 
to  the  different  distance  (d,  Eq.  1)  between 
the  planes  parallel  to  this  new  face.  The 
process  of  analyzing  a  crystal  consists  in 
observing  these  reflections  from  as  many 
faces  as  possible,  and  calculating,  from  Eq. 
1,  the  distance  between  the  planes  parallel 
to  them.  When  a  single  crystal  is  used 
this  requires  many  observations.  The  work 
is  greatly  simplified  by  using  a  powder,  in 
which  all  possible  orientations  are  repre- 
sented at  the  same  time  by  one  or  more  of 
the  tiny  crystals,  and  photographing  simul- 
taneously the  reflections  from  all  these  lit- 
tle crystals.  This  is  the  method  sketched 
in  Fig.  6  of  the  original  paper.  It  might 
be  expected  that  the  number  of  lines  in 
these  patterns  would  be  infinite,  since  there 
is  an  infinite  number  of  different  possible 
planes  in  any  crystal.  The  reflections  from 
most  of  these  planes,  however,  come  at 
angles  whose  sines  are  greater  than  1  (as 
is  evident  from  equation  [1]  when  d  is 
small),  and  which  therefore  do  not  exist. 

The  analysis  of  these  photographs  is  very 
simple  in  the  case  of  simple  substances,  like 
pure  metals.  It  consists  in  finding,  by  suc- 
cessive trials,  an  arrangement  of  atoms 
whose  planar  spacings,  beginning  with  the 
planes  farthest  apart  and  skipping  none, 
exactly  fit  the  observed  pattern  of  lines. 
The  calculation  of  the  planar  spacings  for 
all  the  important  planes  is  not  difficult,  and 
with  simple  substances  but  few  trials  are 
necessary. 

The  electrical  conductivity  of  metals  de- 
pends on  the  ability  of  electrons  to  move 
between  the  atoms.  A  discussion  of  this 
without  a  better  knowledge  of  the  shape 
and  size  of  atoms  would  be  premature.  It 
can  be  seen  at  once,  however,  why  "ion 
salts"  and  crystals  like  diamond  are  non- 
conductors. In  each  of  these  arrangements 
the  electrons  in  the  atoms  are  in  complete 
groups  of  eight,  which  is  such  a  stable  ar- 
rangement that  large  forces  (correspond- 
ing to  the  dielectric  strength  of  the  sub- 
stance) are  required  to  remove  them.  The 
atoms  of  metals,  on  the  other  hand,  have 
extra  electrons  which  cannot  find  places  in 
these  stable  shells,  and  are  therefore  "free" 
to  move  from  atom  to  atom. 

MAGNETIC  PROPERTIES. 

It  is  well  known  that  the  ferro-magnetism 
of  iron  is  not  a  specific  property  of  the  iron 
atom,  since  iron  in  solution  and  in  com- 
pounds is  in  general  not  ferro-magnetic. 
The  ferro-magnetism  must  depend,  not  only 
on  the  nature  of  the  atoms,  but  on  the  way 
in  which  they  are  grouped  together.  It 
might  have  been  anticipated,  therefore,  that 
the  cause  of  ferro-magnetism  was  the  cen- 
tered cubic  arrangement  which  is  charac- 
teristic of  iron.  A  glance  at  the  results 
tabulated  so  far  shows  that  this  is  not  the 
case.  Nickel,  which  is  ferro-magnetic,  has 
a  face-centered  cubic  arrangement,  like 
copper.  Cobalt  is  sometimes  like  copper, 
sometimes  like  magnesium.  Neither  is  like 
iron.  Chromium,  on  the  other  hand,  which 
is  not  ferro-magnetic,  has  a  centered  cubic 
arrangement  like  iron.  Manganese  has  not 
yet  been  obtained  sufficiently  pure  to  deter- 
mine its  arrangement.  It  is  evident,  there- 
fore, that  while  the  centered  cubic  arrange- 
ment may  be  favorable  to  ferro-magnetism, 
and  may  make  iron  more  magnetic  than 
cobalt  and  nickel,  it  is  not  the  principal  or 
even  an  essential  factor. 
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In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


SPECIAL  NOTICE! 

Of  late  we  have  received  so  many  letters  from 
our  correspondents  regarding  patent  advice,  that 
■it  lias  been  quite  impossible  to  publish  all  of  them. 

Altho  printed  in  the  smallest  type  possible,  we 
cannot  accommodate  more  than  ten  or  twelve  an- 
swers a  month.  At  the  present  time  we  are  about 
lour  months  behind.  Of  course,  if  our  correspond- 
ents have  time,  no  harm  is  done!  We  would, 
however,  advise  that  if  a  quicker  answer  is  wanted, 
correspondents  should  avail  themselves  of  our  spe- 
cial service,  as  per  the  notice  printed  at  the  head 
of  this  column. 

All  letters  arc  answered  in  turn  as  they  come 
into  this  office,  and  for  this  reason  it  will  be  un- 
derstood why  it  takes  so  long  for  an  answer  to  be 
publisht.  Will  correspondents  please  bear  this  in 
mind;' — Editor. 

Automobile  Appliance. 

(375)  Mr.  Maurice  Goldberg,  of  St.  Paul,  Minn., 
w  rites: 

Kindly  tell  me  if  I  can  obtain  a  patent  on  the 
following: 

(1)  A  hole  is  cut  out  of  the  mica  sheet  in  auto- 
mobile shades  and  a  flap  sewed  on,  so  that  when 
shades  are  down  and  the  driver  wishes  to  put  out 
his  hand  telling  which  way  he  is  going  to  turn,  he 
can  shove  his  hand  thru  the  hole  in  the  curtain, 
the  flap  being  pushed  outward,  and  when  the  hand 
is  taken  in,  the  flap  falls  back.  The  flap  should 
be  made  a  little  larger  than  the  opening,  which  will 
be  about  six  inches  in  diameter,  round  or  square, 
and  set  a  little  to  the  front  as  the  hand  naturally 
reaches  a  trifle  forward.  Flap  to  be  placed  on  each 
side  of  the  driver. 

A.  We  doubt  whether  a  device  of  this  kind 
would  find  much  favor  with  automobilists.  One  of 
the  troubles  immediately  would  be  that  the  flap  in 
question  woidd  flap  violently  against  the  sides  of 
the  automobile,  due  to  the  wind  action,  producing 
an  irritating  noise.  The  mechanical  pointers  on  the 
market  at  the  present  time  solve  the  problem  better. 

(2)  An  attachment  to  a  talking  machine  whereby 
the  reproducer  and  needle  are  lifted  up  at  the  end 
of  the  record  and  placed  at  the  beginning,  keeping 
this  up  indefinitely  until  the  motor  is  unwound  or 
some  person  stops  it. 

A.  There  is  nothing  new  about  this  invention. 
Any  modern  phonograph  shop  will  sell  you  an  ap- 
pliance that  will  do  what  you  claim  for  your  de- 
vice, There  are  several-  good  devices  of  this  kind 
on  the  market:  the  best  one  being  known  as  the 
"'Encore."  This  will  reset  the  tone  arm  at  the  be- 
ginning of  the  record  as  soon  as  it  has  reached  the 
end.  It  will  continue  playing  the  same  record  over 
and  over,  'till  the  machine  runs  d^wn. 

(3)  A  gyroscope  of  suitable  dimensions  geared 
or  belted  or  in  some  manner  with  the  shaft  of  the 
engine  or  motor  of  an  auto  to  steady  it  when  going 
around  turns,  speeding  along  rough  roads,  etc. 

A.  We  doubt  whether  this  scheme  would  be 
feasible  in  practice,  besides  some  automobilists  have 
large  fly  wheels  which  acts  as  a  gyroscope,  in  a 
small  way.  We  doubt  whether  automobilists  would 
pay  an  increased  price  for  a  gyroscope,  just  to  keep 
a  car  from  skidding  around  the  corner. 

Hard  Copper. 

(376)  C.  E.  Nichols,  of  West  Philadelphia,  Pa., 
writes: 

I  firmly  believe  I  have  discovered  the  key  to 
hardening  copper.  I  have  been  a  reader  of  the 
Ekf.ctrical  Experimenter  for  a  long  while. 

Will  you  please  refer  me  to  some  one  who  will 
help  me  to  commercialize  and  develop  this  process 
and  determine  the  value. 

A.  If  you  really  have  invented  a  way  of  harden- 
ing copper,  we  can  say  truly  that  you  have  struck 
not  a  copper  mine,  but  a  veritable  gold  mine.  We 
have  heard  much  of  hardening  copper  recently,  but 
most  of  it  turned  out  to  be  some  sort  of  bronze  or 
copper  mixed  with  other  metals  to  harden  the  cop- 
per,— in  other  words,  an  alloy. 

We  have  as  yet  not  seen  copper  that  has  actually 
any  degree  of  hardness  as  compared  to  good  bronze. 
Any  large  companies,  such  ,  as  you  will  find  in  your 
city,  we  think  would  be  glad  to  take  up  the  matter 
with  you  if  you  have  something  really  worth  while. 


Auto  Device. 

(377)  Stephen  Juva,  of  Lawrence,  Mass., 
writes: 

Please  tell  me  if  a  patent  can  be  obtained  on  an 
automatic  power  device  on  an  automobile.  The 
device  is  such  that  when  the  auto  gets  to  a  hill 
the  device  inclines  and  lets  in  more  "gas,"  and 
when  going  down  hill  it  inclines  to  reduce  the 
supply  of  "gas,"  according  to  the  grade  of  the  de- 
line. 

A.  This  seems  to  be  an  excellent  idea  and  we 
know  there  would  be  a  good  market  if  such  an 
attachment  could  be  produced  at  a  reasonable  cost. 
We  think  many  automobilists  would  install  it.  If 
you  have  actually  tried  it  out.  and  know  it  work<. 
we  would  advise  you  to  get  in  touch  with  a  patent 
attorney. 

Chemical  Hoed. 

(378)  Mr.  Morton  Bermann,  ot  Newark.  N.  J. 
writes: 

Please  let  me  know  whether  or  not  a  patent  can 
be  obtained  on  an  adjustable  hood  for  chemical 
laboratories. 

It  is  to  be  much  the  same  as  the  ones  now  in 
use,  excepting  that  it  can  be  adjusted  to  absorb 
gases  from  any  part  of  the  work  bench. 

A.  There  certainly  is  a  great  demand  for  a  hood 
of  this  kind,  if  it  is  as  you  say.  We  are  certain 
that  most  factories  which  have  much  to  do  with 
obnoxious  fumes,  would  be  glad  to  buy  a  device 
of  this  kind.  It  would  be  advisable  for  you  to  get 
in  touch  with  a  patent  attorney  if  you  know  for 
sure  that  the  device  works  well. 

Valve. 

(379)  David  C.  Bramley,  Shamokin,  Pa.,  writes 
us  as  follows: 

"I  am  interested  in  some  of  your  answers  in 
Patent  Advice  section  and  would  like  to  ask  you 
a  question  regarding  my  patent  or  improvement. 
I  am  employed  at  one  of  the  coal  comparfies  as 
pumpman  which  includes  much  pipe  fitting  of  all 
sizes,  and  have  occasion  to  change  valves  when 
they  eat  thru  the  seatings  such  as,  namely, 
Lukenheimer,  Globe,  and  many  others  on  the 
market  today.  I  find  during  the  IS  years'  experi- 
ence with  them  they  last  but  a  short  time,  unless 
continually  opened  or  closed,  the  valve  is  then 
.  removed  which  causes  at  times  a  great  deal  of 
trouble,  labor,  time  and  expense.  Now  I  have 
a  method  of  repairing  those  valves  in  five  minutes 
so  that  it  won't  be  necessary  to  disconnect  or 
throw  them  away,  and  they  can  be  repaired  time 
and  again  less  one-third  the  cost  of  the  valves, 
and  again  they  need  not  be  made  of  brass,  still 
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further  reducing  cost.  Will  those  valve  concerns  al- 
low me  to  use  one  of  their  valves  to  produce  the  im- 
provement? How  can  I  locate  their  address? 
It  is  a  simple  construction  and  I  think  would  be 
valuable  to  many  as  I  have  seen  many  shipped 
away  considered  useless  on  this  slight  account. 
I  have  tested  the  improvement  under  100  lbs. 
steam  and  250  lbs.  water  pressure  per  square  inch." 

A.  We  can  only  say  that  if  you  really  have 
such  an  improvement,  we  are  quite  certain  that 
you  will  have  no  trouble  in  making  a  large  amount 
of  money  out  of  the  invention.  If  this  idea  has 
been  tested  out  and  found  to  work,  we  would 
advise  you  to  get  in  touch  with  a  patent  attorney. 
To  use  the  improvement  in  the  patented  valves 
of  the  firms  you  mention  would  require  their 
permission,  we  think. 


By  JOSEPH  KRAUS 

(Continued  from  page  1140) 


the  gruff  reply.  Then,  addressing  me, 
"Here,  you  hold  her,  while  I  talk  to  her,  or 
place  her  on  the  table  if  you  desire,  she's 
too  desperate  for  me."  Continuing  his 
conversation  with  the  skull,  he  added,  "Do 
anything?" — "I  would  like  to  do  you," 
came  back  the  snappy  retort. 

Well,  that  was  enough.  I  wanted  to  see 
how  it  was  done.  So  going  over  to  the 
side  and  examining  the  wires  which  held 
up  the  plate,  I  was  surprised  to  see  the 
professor  remove  the  glass  shelf  and  pro- 
ceed to  question  the  skull  and  receive  just 
as  many  answers  to  his  queries  as  he  had 
received  before. 

"Come,  don't  keep  me  in  suspense!"  I 
exclaimed.  "How  is  it  done,  that  is  just 
what  I  want." 

"Well,"  he  said,  "very  simple,  nothing  to 
it,  and  I  am  really  surprised  that  more  ma- 
gicians do  not  carry  a  device  of  this  nature 
around  with  their  usual  outfit." 

Removing  the  top  portion  of  the  skull, 
he  showed  me  simply  a  coil  of  wire  ar- 
ranged so  as  to  fit  snugly  inside  the  vault 
and  consisting  of  300  turns  of  No.  38  en- 
ameled magnet  wire  connected  to  a  tele- 
phone receiver  having  a  horn  attached  to 
the  hard  rubber  cap.  Looking  at  it  I  could 
see  no  wire  coming  from  it  and  finally  an 
idea  beamed!!!  "INDUCTION?"  I  asked. 

"Exactly,"  he  exclaimed,  "and  very  sim- 
ple at  that.  You  were  examining  the  glass 
shelf  and  the  wires  leading  to  it  and  like 
everyone  else  discovered  nothing,  because 
there  is  nothing  there  to  discover.  The  en- 
tire trick  rests  not  in  the  glass  shelf  but  in 
the  table  under  it."  Lifting  this  up  and 
turning  it  over,  he  showed  me  a  microphone 
attached  to  a  large  diafram.  "That  is  the 
communicating  phone  by  means  of  which 
my  assistant  in  the  other  room  knows  of 
the  skull's  affairs." 

This  microphone  was  connected  to  two 
wires  which  ran  down  to  two  metallic  floor 
connectors  and  in  series  with  a  battery  and 
a  pair  of  phones  to  his  assistant  in  another 
room.  Two  other  wires  running  up  the  leg 
of  the  table  terminated  in  a  coil,  about  V/z 
feet  in  diameter,  consisting  of  300  turns  of 
No.  22  D.  C.  C.  magnet  wire.  To  all  ap- 
pearances this  was  all  there  was  to  the 
apparatus,  but  following  the  professor 
from  the  room,  I  came  upon  the  operator- 
in-chic  f  of  the  device.  There  he  sat,  with 
a  pair  of  phones  clapt  over  his  ears  en- 
joying a  hearty  laugh. 

A  telephone  transmitter  was  fastened  to 
the  table  and  this  in  series  with  the  typi- 
cal audion  amplifier.  This  is  how  he  man- 
aged to  get  such  a  powerful  voice,  the  pro- 
fessor explained.  You  see,  even  the  finest 
telephone  transmitter  is  capable  of  deliver- 
ing but  a  very  small  amount  of  current. 
In  order,  therefore,  to  get  sufficient  induc- 
tion in  the  coil  inside  the  skull,  at  least 
enough  to  make  the  sound  emitted  by  the 
75  ohm  loud-talker  sonorous  enough  to  be 
heard,  we  must  employ  an  amplifying  cir- 
cuit. The  ordinary  audion  bulb  is  used  and 
connected  directly  with  the  small  induction 
(Continued  on  page  1210) 
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FREEZING  WATER 

In  a  small  flask  or  beaker  place  15  c.c. 
of  carbon  disulfid  and  5  c.c.  of  water.  The 
water  being  much  lighter  than  the  carbon 
disulfid  floats  on  the  surface  of  the  latter. 
Standing  by  an  open  window  or  in  a  good 
draft  blow  into  the  carbon  disulfid  thru  a 
bent  glass  tube.  The  rapid  evaporation  of 
the  carbon  disulfid  produces  a  temperature 
as  low  as  15  degrees  below  zero  and  the 
water  quickly  freezes. 

The  experiment  may  be  varied  by  plac- 
ing the  beaker  containing  only  carbon  di- 
sulfid on  a  block  of  wood  with  a  little 
water  between  the  beaker  and  the  wood. 
Upon  blowing  thru  the  liquid  in  the  beaker 
the  wood  and  beaker  are  quickly  frozen  to- 
gether. 

THE  BROMINE  GUN 

Fit  a  hydrogen  generator  having  a  side 
neck  with  a  stopper  and  dropping  funnel. 
In  the  bottom  of  the  generator  place  a 
little  red  phosphorus  and  moisten  with 
water.  In  the  dropping  funnel  place  a 
little  liquid  bromine.  See  Fig.  8.  Upon 
opening  the  stopcock  of  the  funnel  and 
allowing  a  few  drops  of  bromine  to  fall 
upon  the  phosphorus  a  flash  of  light  fills 
the  generator  and  a  puff  of  vapor  issues 
from  the  side  neck.  The  operation  may  be 
repeated  as  often  as  desired. 

The  bromine  and  phosphorus  unite  to 
form  the  unstable  compound-phosphorus 
bromid,  and  this  is  decomposed  by  the 
water  forming  hydrobromic  acid  which 
issues  from  the  generator. 

SMOKE  RINGS 

Arrange  two  bottles  having  their  bot- 
toms removed  as  shown  in  the  diagram. 

To  cut  off  the  bottom  of  a  bottle  tie 
around  it  a  hemp  string  soaked  in  kero- 
sene. Ignite  the  string  and  when  it  has 
ceased  burning,  gently  strike  the  bottle 
near  the  bottom.  It  will  break  along  the 
line  of  the  string. 

With  the  pinch  cock  between  the  bottles 
closed,  fill  the  upper  bottle  with  hydro- 
chloric acid  gas  as  by  downward  displace- 
ment and  the  lower  bottle  with  ammonia 
gas  by  upward  displacement.  The  hydro- 
chloric acid  is  generated  by  heating  sodium 
chlorid  and  concentrated  sulfuric  acid  in  a 
Florence  flask  fitted  with  a  stopper,  thistle 
tube  and  delivery  tube.  The  ammonia  gas 
may  be  obtained  by  heating  in  a  flask  with 
delivery  tube  some  strong  ammonia  water. 

When  the  two  bottles  are  full,  open  the 
pinchcock  and  the  ammonia  will  rise  into 
the  bottle  of  hydrochloric  acid  forming  a 
series  of  smoke  rings.    See  Fig.  9. 

POURING  THE  NATIONAL  COLORS  FROM  A 
PITCHER  OF  WATER 

Fill  a  pitcher  with  clear  water  and  add 
a  few  cubic  centimeters  of  ferric  chlorid 
solution,  stirring  well.  Place  three  tum- 
blers on  the  table.  In  the  first  place  a  few 
drops  of  a  solution  of  ammonium  sulpho- 
cyanate.  Leave  the  second  empty.  In  the 
third  place  a  few  drops  of  potassium  ferro- 
cyanid  solution.  Now  pour  from  the 
pitcher  into  the  tumblers  in  the  above 
order  and  the  national  colors — Red,  White 
and  Blue  will  appear! 

(The  next  installment  will  appear  in  the 
April  Issue.) 
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Fig.  7  illustrates  how  the  throttling  of 
the  gas  or  vapor  path  may  be  accomplisht 
in  one  way  by  purely  mechanical  means.  A 
mercury  arc  tube  is  shown  wherein  are 
placed  several  perforated  insulating  discs 
of  light-weight  material.  The  tube  can  be 
mounted  upon  a  sounding  board  or  other- 
wise vibrated.  The  obstructing  discs  can 
move  freely  because  of  the  vacuum  within 
which  they  operate ;  disregarding  the  vapor 
pressure. 

Both  anode  and  cathode  should  be  of 
mercury  in  this  case  so  that  when  the  mer- 
cury condenses  more  on  one  side  of  the . 
obstructing  means  than  on  the  other,  the 
current  can  be  reversed  to  carry  the  mer- 
cury to  the  other  side  again. 

When  the  sounding  board  is  vibrated,  the 
tube  vibrates,  as  do  the  light-weight  in- 
sulating discs  also,  with  the  result  that  the 
perforations  in  the  discs  close  more  or  less 
and  thus  throttle  more  or  less  the  vapor 
path  and  therefore  throttle  the  current  flow 
more  or  less.  The  discs  are  mounted  in  the 
tube  so  that  they  cannot  rotate  around  their 
axes  and  also  so  that  they  do  not  close  each 
other's  perforations  completely  by  the  vi- 
bration. The  two  discs  shown  in  the  cen- 
ter fit  loosely  between  the  two  end  ones 
and  also  loosely  between  the  walls  of  the 
tube,  while  the  two  end  discs  fit  snugly  in 
the  tube,  thus  the  two  central  discs  only 
vibrate. 

A  method  of  employing  dynamic  elec- 
tricity as  the  throttling  means  is  shown  in 
Fig.  8.  Here  the  well-known  "Audion" 
and  circuit  are  employed  and  the  grid  is 
vibrated  into  and  out  of  the  ion  stream 
more  or  less  by  the  exterior  vibrating  dia- 
fram  and  magnet.  The  grid  may  also  be 
caused  to  approach  and  recede  from  the 
filament  or  plate  or  otherwise  moved  while 
being  completely  immersed  in  the  ion 
stream.  The  grid  current  will  also  be 
varied  and  its  effects  can  be  added  to  the 
plate  circuit  effects.  The  grid  battery  may 
flow  with  or  against  the  plate  current  and 
ion  stream. 

A  Bell  magneto-electric  transmitter  may 
provide  current  to  the  grid  circuit  of  an 
"Audion"  and  thus  obtain  a  very  neat  form 
of  transmitter  by  the  combination. 

The  movable  discs  in  Fig.  7  and  grid  in 
Fig.  8  may  be  mechanically  connected  thru 
the  glass  wall  to  the  diafram  instead  of 
being  operated  by  magnetic  means,  altho 
the  latter  is  more  desirable  from  a  con- 
structive and  operative  point  of  view.* 

Now  let  us  take  a  battery,  a  primary 
coil,  two  electrodes  and  an  air  space  be- 
tween the  two  electredes  and  all  in  series. 
Then  by  means  of  X-rays  let  us  ionize  the 
air  space  and  make  it  conductive.  Current 
from  the  battery  then  flows  across  the  air 
space.  This  air  space  may  then  be  used 
not  only  as  a  transmitter,  but  in  many  ways 
like  the  mercury  vapor  arc  and  the  "Au- 
dion" are  used.  The  ionization  of  the  air 
space  may  be  local  or  not.  When  not  local, 
the  ionized  air  can  be  brought  between  the 
electrodes  as  a  stream  of  air  which  has  past 
an  X-ray  field,  because  air  keeps  its  ioniza- 
tion for  some  time  after  passing  thru  an 
X-ray  field.  A  manometer  may  be  used  to 
inject  ionized  air  between  the  electrodes. 

*The  glass  wall  of  the  tube  itself  may  be  the 
diafram  in  such  a  case. 

When  a  magnet  is  used  as  the  throttling  or 
varying  means,  the  tube  can  be  replaced  with 
less  expense  and  more  ease  than  where  mechani- 
cal throttling  or  varying  means  or  where  mechani- 
cal connections  are  employed  because  in  the  latter 
cases  the  operating  means  are  within  the  tube  or 
part  of  the  tube. 

(Continued  on  page  1202) 
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A  WARNING 

to  Manufacturers 
Importers 
Dealers 
Jobbers 
Agents 
Amateurs 
Purchasers 
Users  of 

Vacuum  Tubes 
The  Marconi  V.  T.  Patent  is  Basic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 
November  7,  1905,  has  been  held  to  be  valid  by  Judge 
Mayer  of  the  United  States  District  Court  for  tire 
Southern  District  of  New  York,  and  by  the  United 
States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 

It  is  a  basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  to  a  suit  for  injunction,  damages  and  profits.    And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 
NOT  LICENSED  UNDER  THE  FLEMING  PATENT 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879533 


The  price  of  the  genuine  Marconi  V.  T. 
delivered  is  $7.00  each.  The  standardized 
socket  is  $1.50  additional.  The  standard 
resistance,  complete,  costs  $1.00  and  is 
made*  in  the  following  sizes:  Vz  megohm, 
1  megohm,  2  megohms,  4  megohms,  6 
megohms. 

This  warning  is  given  so  that  the  trade  and 
accordingly. 

Send  all  remittances  with  order 


Do  not  take  chances  by  making,  importing, 
selling,  purchasing  or  using  vacuum  tubes 
for  radio  purposes  not  licensed  under  the 
Fleming  patent.  By  selling,  purchasing  or 
using  licensed  tubes  for  radio  purposes  you 
secure  protection  under  the  Fleming  patent 
and  avoid  the  risk  of  litigation  for  infringe- 
ment thereof. 

public  may  know  the  facts  and  be  governed 


to  COMMERCIAL  DEPARTMENT 


MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 
RADIO   CORPORATION   OF  AMERICA 


235  Broadway 


New  York 


Sole  Distributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 


Schofield  Bldg..  Cleveland,  Ohio 
American  Bldg.,  Baltimore,  Md. 


Retail  Office  and  Exhibition  Rooms.  25  Elm  St., 
Insurance  Exch.  Bldg.,  San  Francisco,  Cal. 
136  Federal  St.,  Boston,  Mass. 


New  York 

301  Commercial  Bank  Annex,  New  Orleans,  La, 
109  South  2nd  St..  Philadelphia,  Pa. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


1202 


ELECTRICAL  EXPERIMENTER 


March,  1920 


HIGH SCHOOL 
COURSE  IN 

two  yEJuas 


YOU  ARE  BADLY  if  you  lack 
HANDICAPPED  ?igl? Sch°o1 

mmmm.mmwm  m^m%wrwr  mam  training. 
You  cannot  attain  business  or  social 
prominence.  You  are  barred  from 
a  successful  business  career,  from 
the  leading  professions,  from  well- 
paid  civil  service  jobs,  from  teaching 
and  college  entrance.  In  fact,  em- 
ployers of  practically  all  worth-while 
positions  demand  High  School  train- 
ing. You  can't  hope  to  succeed  in 
the  face  of  this  handicap.  But  you 
can  remove  it.  Let  the  American 
School  help  you. 

FIT  YOURSELF  FOR  II 

BIG   FUfUDE  This  Course. 

mmm^m  ■  mm  which  has  been 

prepared  by  some  of  America's  leading  pro- 
lessors,  will  broaden  your  mind,  and  make 
you  keen,  alert  and  capable.  It  is  complete, 
simplified  and  up-to-date.  It  covers  all  sub- 
jects given  in  a  resident  school  and  meets  all 
requirements  of  a  High  School  training. 
From  the  first  lesson  to  the  last  you  are 
carefully  examined  and  coached. 

USE  SPARE  TINE  ONLY 

Most  people  idle  away  fifty  hours  a  week. 
Probably  you  do.  Use  only  one-fifth  of  your 
wasted  hours  for  study  and  you  can  remove 
your  present  handicap  within  two  years.  You 
will  enjoy  the  lessons  and  the  knowledge 
you  will  gain  will  well  repay  the  time  spent 
in  study. 

TAKE  10  USSONS 

So  that  you  may  see  for 
yourself  how  thorough 
and  complete  our  train- 
ing is.  We  invite  you  to 
take  ten  lessons  in  the  High  School  Course — 
or  any  Course  of  specialized  training  in  the 
Coupon  below — before  deciding  whether 
you  wish  to  continue.  If  you  are  not  then 
satisfied  you  are  not  out  one  cent.  We  abso- 
lutely guarantee  satisfaction.  On  that  basis 
you  owe  it  to  yourself  to  make  this  test. 

Check  and  mail  the  coupon  NOW  for  full 
particulars  and  Free  Bulletin. 

ANERICAN  SCHOOL 

Or  COBBISPONDENCB 

.Dept.  H.  263,   Chicago.  Illinois 


Tl<  AI-NgtG-T I  It;  K  E  Y,  TO  a  S  UC  CE  SS 


Please  explain  how  I  can 
qualify  for  the  position 
marked  x 


...  High  School  Graduate 
...Electrical  Engineer 
...Elec.  Light  &  Power  Snpt. 
.  Hydroelectric  Engineer 
...Telephone  Engineer 
....Telegraph  Engineer 
...Wireless  Operator 
...-Architect 
....Building  Contractor 
...-Civil  Engineer 
...  -Structural  Engineer 

 Mechanical  Engineer 

 Shop  Superintendent 

 Steam  Engineer 

....Draftsman  *»d  Designer 


....Lawyer 

 Easiness  Manager 

...-Certified  Pub.  Accountant 

 Accountant  and  Auditor 

 Bookkeeper 

...-Stenocrapher 

.  Fire  Insurance  Expert 

...-Sanitary  Engineer 
...-Master  Plumber 
.....Heat ing  and  Vent.  Engineer 
.....Automobile  Engineer 
...-Automobile  Repairman 
..-Airplane  Mechanic 

.  General  Education  Coarse 

..-Common  School  Branches 


Tele;, 

{Continued  from  page  1200) 


If  a  mouthpiece  is  placed  near  this  ion- 
ized air  space  as  shown  in  Fig.  9,  a  very 
perfect  form  of  transmitter  is  possible,  be- 
cause the  rarefaction  and  condensation  of 
the  ionized  air  causes  a  variation  in  the 
current  flowing  thru  the  air  space.  Ionized 
air  has  never  been  used  as  herein  described 
and  should  be  of  great  value  in  the  art. 

Other  gases  confined  in  vessels  may  be 
substituted  for  the  air  space.  Air  is  more 
powerfully  ionized  by  X-rays,  however, 
than  other  gases ;  and  devices  using  such 
an  ionized  air  space  are  free  from  the  dis- 
advantages peculiar  to  devices  which  re- 
quire a  vacuum  tube.  X-rays  do  not_affect 
a  vacuous  space  nearly  so  much  as  air  and 
some  other  gases. 

When  a  stream  of  ionized  air  is  used  and 
such  throttling  means  used  as  in  Fig.  7, 
then  not  only  is  the  electric  current  varied, 
but  also  the  air  current,  and  this  latter 
variation  of  pressure  may  be  utilized  to 
operate  another  transmitter. 

Suppose  the  space  between  the  electrodes 
in  Fig.  9  should  be  somewhat  greater  and 
the  X-rays  from  an  X-ray  generator  are 
projected  from  one  electrode  to  the  other, 
then  a  high  tension  current  would  traverse 
the  space  and  a  kind  of  wireless  transmis- 
sion of  power  is  available,  the  earth  in  this 
case  being  used  as  a  return  path.  X-rays 
have  been  detected  as  far  away  as  60  feet 
in  ordinary  apparatus  years  ago. 

I  believe  this  is  enough  to  show  what  a 
useful  and  interesting  field  gas  and  vapor 
paths  offer  in  the  way  of  transmitters  ;  and 
I  believe  that  many  suggestions  will  be  in- 
duced in  other  minds  by  this  disclosure  in 
such  a  rich  and  fertile  field.  I  may  say, 
therefore,  that  I  have  taken  necessary  pre- 
cautions long  ago  to  well  protect  the  entire 
field  I  have  opened. 

It  seems  peculiar  that  such  simple  and 
effective  transmitters  have  not  before  made 
their  appearance  in  view  of  the  great  ac- 
tivity of  late  in  gaseous  devices  of  all  kinds. 


BOOK  REVIEW 


DESIGN  AND  CONSTRUCTION  OF 
AUDION  AMPLIFYING  TRANS- 
FORMERS—RADIO AND  AUDIO- 
FREQUENCY TYPE.  By  Edward  T. 
Jones.  Cardboard  cover,  16  pages,  12 
illustrations,  size  Sl/%x7lA  inches.  Pub- 
lisht  by  Experimenter  Publishing  Co.,  of 
New  York. 

This  book  deals  with  the  construction  of  audion 
amplifying  transformers  of  the  air  core  type  for 
radio  frequencies,  and  is  a  most  timely  and  im- 
portant subject  in  view  of  the  great  strides  which 
the  audion  has  taken  in  recent  years. 

Amplifiers  are  essential  and  their  prices  gener- 
ally are  exorbitant  for  the  real  good  kind.  Mr. 
Jones,  who  readers  of  both  this  magazine  and  Radio 
Amateur  News  know,  to  be  a  celebrated  writer  and 
authority  on  the  subject  of  radio,  has  given  clearly 
and  concisely  the  essentials  of  the  construction  of 
these  transformers  so  that  a  boy  12  years  old  can 
understand  them  and  follow  the  necessary  details 
required  in  constructing  them. 

With  but  two  steps  or  stages  of  amplification,  a 
resultant  of  400  times  the  original  is  obtained,  and 
stations  heretofore  unheard,  come  bellowing  in  on 
the  ether.  The  book  deals  with  the  subject  as  thoro 
as  any  amateurs  who  know  nothing  at  all  about 
the  construction  of  such  transformers  may  desire. 
No  one  then  need  question  his  ability  to  construct 
one  suitable  for  any  work.  In  addition,  hook-ups 
are  given,  together  with  dimensions  and  construc- 
tional data  for  a  small  capacity  condenser. 

Mr.  Jones  has  succeeded  in  bringing  these  de- 
vices into  the  hands  of  all  "Radio-bugs"  at  a  sur- 
prisingly nominal  cost,  particularly  those  who 
handle  audions  in  any  way  whatsoever. 


MURDOCK 
No.  55 


2000  OHM  SET.  $4.50 

3000  OHM  SET   5.50 

That  these  Murdock  No.  55 
Sets  have  .  earned  a  nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recognized  fact  that  they 
closely  approximate  in  opera- 
tion the  sensitive  performance 
of  the  most  expensive  sets. 

The  customary  assurance  of 
"Satisfaction  or  Money  Back" 
affords  the  opportunity  of  prov- 
ing the  exceptional  value  of 
these  'phones  at  no  risk  to  you. 

Other  instruments  —  MUR- 
DOCK. MADE — of  recognized 
merit  at  equally  reasonable 
prices  are  illustrated  in  Bulle- 
tin 19B,  a  copy  of  which  will 
be  mailed  on  request. 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 
CHELSEA  (boston  50)  MASS. 

509  Mission  St.  San  Francisco,  Calif. 


BURGESS  "B"  BATTERIES 


These  batteries 
proved  so  successful 
in  Government  Ap- 
paratus that  they  are 
being  used  by  progres- 
sive amateurs.  Made 
in  three  sizes  and 
now  available  for 
general  use.  For  full 
information  write  to 


BURGESS  BATTERY  COMPANY 


Harris  Trust  Bldg. 


Chicago 


"The  EUis  Music  Master  Reproducer" 

made  for  all  phonographs.  Pleases  the  most  exacting 
music  lover.  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments, individuality  of  artists  voices  and  instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  booklets  E,  "Hints  to 
Musio  Lovers"  and  "Music  Masters."  Agents  wanted. 
J.   H.   ELLIS,   P.  0.  Box  2331,   Milwaukee,  Wisconsin 
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LICENSED   BY  DEFOREST 

AudioTron 

The  Original  Tubular  Vacuum  Amplifier 

The  AudioTron  Vacuum  Tube  is  now  manufactured  and  sold  as 
a  genuine  audion  licensed  under  DeForest  Patents  Nos.  841,387  and 
879,532  to  be  used  only  for  amplification  in  radio  communication  and 
only  for  experimental  and  amateur  purposes  and  only  in  audio  frequency 
circuits. 

The  AudioTron  has  a  double  filament  of  special  thorium  tungsten  and  the  operating 
life  is  over  2,000  hours.  No  special  socket  is  required.  The  electrical  and  mechanical 
dimensions  result  in  a  heavy  plate  current  and  corresponding  signal  strength.  Plate  volt- 
age under  40.    Our  guarantee  insures  satisfaction. 

PRICE  $6.00  EACH 

If  your  local  dealer  cannot  supply  you  we  will  ship  postpaid  when  cash  accompanies 
order. 

The  AudioTron  Exclusive  Guaranty:  Each  and  every  AudioTron  is  guaranteed  to 
arrive  in  good  condition  and  to  prove  fully  satisfactory.  Replacement  of  unsatisfactory 
tubes  will  be  made  free  of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 

Laminated  closed  core,  two  coil  type. 

DEALERS : — Write  for  our  attractive  trade  Proposition. 
AUDIOTRON  SALES  CO.  Lick  Bld£.  SAN  FRANCISCO,  CALIF. 


VARIABLE  GRlOLCAK 


Nauen,  Germany 

Copied  in  the  Daytime 

On  90  foot  Antenna  with  one  DeForest  "Honey  Comb"  Induc- 
tance Coil  and  one  V.  T.  Freak  work  ?  Not  at  all !  Try  it  your- 
self on  your  own  Antenna. 

Here  is  the  Formula — If  fixed  Grid  Condenser  is  used,  Grid  leak  must  be  adjusted 
very  carefully.  Wave  length  range,  7,375  to  17,500  meters  with  average  Antenna 
of  .0007  mfds.  capacity.  This  circuit  works  equally  well  on  short  waves,  re- 
generating the  spark  signals  to  a  remarkable  degree.  Merely  plug  in  a  No. 
L-100  "Honey  Comb"  Coil  in  place  of  the  No.  L-1500  and  listen  to  the  600  meter 
traffic  pound  in.     Wave  length  with  No.  L-100  Coil,  430  to  1,010  meters. 

Important  Notice 

Our  production  of  DeForest  "Honey  Comb"  Inductance  Coils  has  finally 
equalled  the  demand.  From  now  on  the  genuine  DeForest  "Honey  Comb" 
Coils  can  be  supplied  Unmounted  for  50  cents  less  than  the  list  prices 
for  mounted  Coils. 

Send  for  the  deForest  Catalogue  C 

Contains  complete  details  regarding  "Honey  Comb"  Coils,  and  gives  des- 
criptions and  prices  on  many  articles  of  Receiving  Apparatus,  with  valu- 
able hook-ups  and  other  information.  Sent  postpaid  for  10  cents  in  stamps. 
Send  for  yours  today. 

DE  FOREST  RADIO  TELEPHONE  and  TELEGRAPH  CO. 


Inventors  and  Manufacturers  of  Amateur  and 
Commercial  Radio  Apparatus  of  Highest  Grade. 
1399  SEDGWICK  AVENUE 


NEW  YORK  CITY 
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Telephone  Men 

Use  These  a  WEEK 

FREE 


/%  CCEPT  this  free  offer  and  use 
f~\  these  great  up-to-date  books 
J.  JLon  the  telephone  in  your  own 
home  or  shop  a  whole  week  free. 
We  will  send  you  all  four  volumes 
bound  in  genuine  red  morocco 
leather,  1728  pages  and  2000  pictures, 
without  one  cent  in  advance. 

Cyclopedia  of 

TELEPHONY 

AND 

TELEGRAPHY 

Everything  about  the  telephone  is  explained 
in  them  in  simple  and  plain  language — 
theory — practice — operation — from  the  first 
experimental  line  to  the  modern  equipment 
and  'complicated  switchboards.  Not  one 
detail  has  been  overlooked.  Every  vital 
fact  that  you  need  to  make  you  an  expert 
is  in  them. 

Free  Consulting  Service 

If  you  wish  to  keep  the  books  on  our  easy 
terms  of  $2.00  a  month,  we  will  include 
FREE  a  year's  Consulting  Membership  in 
the  American  Technical  Society,  and  you 
can  have  the  services  of  our  engineers  and 
experts  for  one  year  as  often  as  you  wish 
to  write  in  and  ask  for  their  help  on  any 
subject  within  the  scope  of  the  books. 

Send  the  Coupon  Now 

Don't  send  any  money.  Just  mail  the 
coupon  properly  filled  out  and  the  books 
will  come  to  you  at  once  by  express  collect. 
Keep  them  a  whole  week  and  use  them  as 
if  they  were  your  own.  Send  them  back 
to  us  if  you  want  to,  but  give  them  a  trial 
anyway,  and  if  you  keep  them  send  us 
only  $2.80.  You  can  send  the  balance  of 
the  special  $14.80  price  the  same  way — $2.00 
each  month. 

Give  yourself  a  chance  to  make  some  real 
money — right  now.  Send  the  coupon  before 
you  turn  this  page. 

American  Technical  Society 


Dept.  T-2S3 


Chicago,  U.S.A. 


If  you  would  rather  have 
examination  Instead  of  the 
out  the  name  and  price  in 
your  choice  here  by  placin 
set  you  want. 
[  ]  Law.  13  vols..  $44.80. 
[  j  Electricity.     8  vols.. 
$24.80. 

[  ]  Auto   Engineering.  6 

vols..  $21.80. 
[  3  Civil    Engineering,  9 

vols..  $29.80. 
[  ]  Steam  Engineering,  7 

vols..  $21.80. 
[  3  Sanitary  Heating  and 

Ventilating.    4  vols., 

$14.80. 


one  of  these  sets  for  free 
one  described  above,  cross 
this  coupon  and  indicate 
an    (X)  in  front  of  the 
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a  signal  amplification  1012  times  greater 
than  a  single  VT  circuit !  As  will  be  noted, 
VT  No.  1,  No.  2  and  No.  3  are  for  the 
purpose  of  amplifying  the  received  signals 
at  their  radio  frequencies  thru  radio  fre- 
quency amplifying  transformers  Tl,  T2  and 
T3.  VT  No.  4  is  made  to  act  as  a  rectify- 
ing detector  by  introducing  a  grid  conden- 
ser GC,  shunted  by  a  grid  leak  resistance 
GL.  Vt  No.  5  and  No.  6  amplify  the  re- 
sultant audio  frequency  signals  which  are 
in  turn  intercepted  in  the  telephone  re- 
ceivers. Another  important  operating  fac- 
tor to  be  noted  in  both  Fig.  3  and  Fig.  4 
is  the  use  of  a  common  "A"  and  a  common 
"B"  battery.  The  "A"  battery  furnishes  fila- 
ment current  to  all  combined  tubes  (pro- 
vided, of  course,  that  all  tubes  employed 
are  of  the  one  standard  type),  properly 
regulated  thru  the  use  of  the  common  rheo- 
stat R  of  about  5  to  10  ohms  variable  re- 
sistance ;  while  the  "B"  battery  supplies  the 
necessary  plate  potential  to  all  tubes  used. 
It  is  sometimes  advisable,  particularly  for 
experimenters,  to  make  the  plate  "B"  bat- 
tery variable  in  potential  by  means  of  in- 
dividual cell  tapping.  This  "common  bat- 
tery" method  effects  a  considerable  saving 
of  additional  batteries  as  well  as  space.  It 
is,  of  course,  evident  that  the  "A"  battery 
must  be  of  sufficient  ampere-hour  capacity 
to  properly  take  care  of  all  tubes  at  one 
time. 

A  FEW  WORDS  ABOUT  AMPLIFYING  TRANS- 
FORMERS. 

As  explained  before,  radio  frequency 
transformers  are  employed  in  amplification 
before  the  detection  and  rectification  of  the 
incoming  signals,  while  audio  frequency 
transformers  are  used  to  amplify  the  recti- 
fied audio  or  comparatively  low  frequency. 
Contrary  to  the  belief  of  some,  an  open  air- 
core  transformer  is  not  necessarily  a  radio 
frequency  one,  and  likewise  an  iron-core 
transformer  is  not  necessarily  confined  to 
audio  frequency  amplification.  As  a  matter 
of  fact,  both  air-core  and  iron-core  types 
are  used  for  cither  purpose,  providing  they 
are  suitably  wound.  In  general  practise, 
the  design  of  a  transformer  must  be  such 
as  to  meet  the  characteristics  of  the  tubes 
employed,  either  at  radio  or  audio  fre- 
quencies. That  is  to  say,  the  ratio  between 
the  primary  and  the  secondary  winding  of 
an  amplifying  transformer  must  be  such 
that  the  secondary  will  give  a  maximum  po- 
tential to  the  grid  circuit  of  the  next  tube 
in  cascade. 

Consistent  with  that  which  has  previously 
been  said,  it  is  therefore  up  to  the  experi- 
menter to  decide  which  method  of  ampli- 
fication is  best  suited  to  his  need  before 
securing  either  radio  or  audio  frequency 
couplers  or  transformers.  For  instance,  if 
his  means  are  limited,  he  may  prefer  to 
first  experiment  with  grafite  rod  couplers, 
which,  of  course,  are  much  less  expensive 
than  the  transformers  and  will  give  fairly 
good  results,  particularly  with  radio  fre- 
quencies. If  he  wishes,  however,  to  con- 
struct an  efficient  two-stage  amplifier  for 
the  purpose  of  amplifying  previously  de- 
tected signals,  he  will  want  to  use  the 
popular,  iron-core  audio  frequency  trans- 
formers. Any  of  the  transformers  men- 
tioned here  may  be  designed  and  construct- 
ed by  the  average  amateur,  but  unless  he 
has  access  to  a  lathe  or  a  winding  machine, 
the  job  had  better  be  left  to  the  regular 
manufacturer.  Since  audio  frequency  am- 
plification is  probably  the  most  popular 
method  at  present  among  amateurs,  atten- 
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tion  is  invited  to  a  very  compact  and  much 
used  laminated  iron-core  audio  frequency 
transformer  and  which  may  lie  had  for  a 
few  dollars.  Of  course,  there  is  a  great 
deal  of  pleasure  to  he  had  in  building  one's 
own  apparatus,  so  if  you  have  the  facilities, 
why,  "iio  to  it." 


By  FRANK  M.  GENTRY 

(Continued  from  page  1146) 


A  brass  rod,  K,  3/16"  in  diameter  and 
5J4"  long,  was  threaded  on  one  end  for 
a  distance  of  3/16".  The  other  extremity 
was  cut  with  a  hack-saw  to  a  depth  of 
l4",  X,  Fig.  2.  A  V4"  brass  ball,  L,  was 
drilled  and  tapt  to  take  the  threaded 
end  of  the  rod.  The  strip,  Q,  Fig.  2,  was 
cut  from  1/32"  brass  sheeting  the  shape 
shown  at  N,  Fig.  1.  The  strip  was  2>Yz" 
long  and  wide.  For  a  distance  of  J4" 
from  the  top  it  was  narrowed  to  3/16"  in 
width.  The  projecting  pieces  on  one  side 
of  the  strip  were  wide  and  5/16"  long. 
They  were  bent  at  right  angles  to  the  strip 
along  the  dotted  lines  shown  in  Fig.  1  so 
as  to  form  a  means  of  attaching  the  scale 
to  the'  electroscope,  R  and  S,  Fig.  2.  The 
narrow  end  of  the  strip,  Q,  was  then  in- 
serted in  the  slit  provided  in  one  extremity 
of  the  rod,  K,  and  soldered  in  place  as 
shown  at  X.  When  the  superfluous  solder 
was  removed,  the  brass  was  polisht  with 
pumice  stone. 

A  piece  of  stiff  white  cardboard,  V,  was 
cut  as  the  sector,  embracing  an  angle  of 
45°,  of  a  circle  whose  radius  was  3".  The 
arc  was  divided  into  a  scale  of  degrees  for 
the  purpose  of  measuring  the  angle  of 
divergence. 

The  rod,  K,  was  roughened  for  a  small 
distance  Y\"  above  where  the  brass  strip 
was  soldered  so  that  the  insulation,  M, 
would  hold  it  in  place.  The  rod  was  then 
placed  in  the  center  of  the  hole  in  the  top, 
O,  Fig.  1,  and  embedded  in  molten  sealing- 
wax.  The  scale,  V,  was  fastened  to  the 
strips,  S  and  R,  provided  for  the  purpose. 

Two  circular  discs,  F  and  E,  Fig.  2,  4" 
in  diameter,  were  cut  from  1/16"  brass  or 
copper  sheeting.  Two  knurled  battery 
thumb  nuts,  G  and  D,  were  then  soldered 
in  the  center  of  each  disc.  These  formed 
the  condensing  plates  of  the  electroscope. 

A  5/32"  brass  rod  was  bent  L-shape  so 
that  one  arm  was  1*4"  long  and  the  other 
was  4%"  long,  C,  Fig.  2.  Each  end  of  the 
rod  was  threaded  to  a  distance  of  3/16". 
One  of  the  condensing  plates  was  screwed 
to  the  short  end  of  the  rod  while  the  other 
end  was  secured  to  one  side  of  the  con- 
tainer. V/2"  from  the  top,  by  means  of 
nuts,  B,  Fig.  2.  Another  piece  of  5/32" 
brass  rod  was  bent  similar  to  the  rod,  C, 
except  that  the  long  arm  was  5yi",  H, 
Fig.  2.  When  the  threading  was  com- 
pleted, the  remaining  condensing  plate  was 
screwed  to  the  short  arm  while  a  binding 
post,  I,  Fig.  2,  which  had  previously  had 
a  7/32"  hale  drilled  in  its  face,  was  lifted 
to  the  long  arm.  The  rods  and  condens- 
ing plates  were  polisht  with  pumice  stone 
as  before. 

The  most  difficult  operation  of  all  was 
then  encountered ;  that  of  cutting  and  at- 
taching the  gold-leaf.  Several  sheets  of 
gold  foil  were  obtained  at  the  glazier's 
and  cut  into  strips  J4"  x  3)4"  while  sand- 
wiched between  layers  of  paper.  The  strip. 
Q,  was  moistened  at  T  for  a  distance  of 
Y\"  with  a  weak  solution  of  gelatine  in 
warm  water  which  served  as  an  adhesive 
in  affixing  the  leaf.  The  fact  that  the  gold 
foil  could  not  be  touched  by  the  hands 
and  that  it  could  only  be  handled  by  some 
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improvised  instrument  such  as  a  knife  blade 
served  to  multiply  the  difficulties.  After 
due  patience,  however,  a  leaf  was  success- 
fully attached  and  the  final  assemblage  was 
all  that  remained. 

The  top,  N,  Fig.  2,  containing  the  rod, 
K,  etc.,  was  then  shellacked  and  made  fast 
in  place  by  round-headed  brass  screws,  P 
and  O.  The  rod,  K,  was  slipt  thru  the 
7/32"  hole  in  the  face  of  the  binding  post 
and  the  charging  ball,  L,  screwed  into 
place. 

When  in  use  the  thickness  of  the  di- 
electric of  the  condenser  was  varied  by  slid- 
ing the  rod,  H,  up  and  down  the  rod,  K, 
while  the  area  of  the  condensing  surface 
was  varied  by  revolving  the  rod,  H,  about 
K  as  an  axis,  the  final  adjustment  being 
maintained  by  the  set  screw,  J,  in  the  bind- 
ing post,  I. 

Charging  was  accomplisht  by  the  usual 
method  of  induction  to  avoid  the  possibili- 
ties of  a  rupture  often  incurred  by  the  con- 
ductive method. 

It  can  readily  be  seen  that  when  the 
lower  condensing  plate  is  grounded  by 
means  of  the  ground  connection,  if  any 
ionizing  agent  such  as  a  radioactive  sub- 
stance be  brought  near  the  instrument,  the 
gaseous  dielectric  of  the  condenser  ionizes 
and  suffers  the  immediate  discharge  of  the 
electroscope.  Fig.  3  shows  the  finisht 
electroscope  detecting  the  presence  of  a 
capsule  containing  a  minute  quantity  of 
the  radioactive  substance,  Uranium  X. 

A  system  of  quantitative  analysis  of 
radioactive  compounds  can  be  devised  if 
the  charge,  the  distance  of  the  substance, 
the  dielectric  constant,  the  distance  between 
and  the  area  of  the  condensing  plates,  the 
temperature,  the  barometric  pressure,  and 
the  period  of  collapse  are  taken  into  con- 
sideration. 

Copyright  1920,  by  Frank  M,  Gentry 


Fig.  3.  The  Finished  Electroscope  Detecting 
the   Presence  of  a   Capsule  of   Uranium  X. 


FOREST    RADIO-PHONE  PROVES 
VALUE  IN  TEST. 

The  forest  service  wireless  telephone 
works  fine  in  Portland,  Ore. 

C.  M.  Allen,  telephone  engineer  of  the 
Forest  Service,  recently  conversed  with  a 
friend  eight  miles  distant  with  perfect 
clearness. 

"In  fact,"'  said  Mr.  Allen,  "the  sound  of 
the  voice  came  thru  the  instrument  much 
plainer  and  clearer  than  over  the  wire." 

The  s>ets  are  installed  upon  the  summit 
of  Mount  Hood  and  at  the  Zigzag  ranger 
station.  Mr.  Allen  therefore  tested  out 
the  wireless  telephone  before  taking  it  up 
the  mountain. 

Further  experiments  were  made  at 
Government  Camp  and  Camp  Blossom  be- 
fore the  summit  set  was  packed  up  the 
mountain. 

The  experiment  conducted  at  Portland 
was  between  two  points  of  comparatively 
equal  altitude  about  eight  miles  apart.  A 
wave  length  between  400  and  600  meters 
was  used  and  the  sounds  were  caught  by 
several  amateurs  who  later  telephoned  to 
Mr.  Allen  telling  of  their  experiences  list- 
ening in. 
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GENERAL  ELECTRIC  AND 
MARCONI  COMBINE. 

The  following  statement  was  issued  by 
Edward  J.  Nally,  vice-president  and  gen- 
eral manager  of  the  Marconi  Wireless 
Telegraph  Company  of  America,  following 
a  meeting  of  the  board  of  directors  of  the 
company : 

"The  American  Marconi  Company  has 
the  disadvantage  of  having  a  substantial 
percentage  of  its  stock  held  abroad,  and 
because  of  patent  agreements  with  the 
British  Marconi  Company,  of  having  its 
operations  limited  in  the  United  States. 

"The  research  laboratories  and  engineer- 
ing force  of  the  General  Electric  Company 
have  been  working  for  a  number  of  years 
on  radio  matters  and  radio  apparatus  of 
great  value  has  been  developed  which  was 
used  by  the  government  during  the  war 
for  important  communications. 

"A  new  corporation  has  been  formed 
called  the  Radio1  Corporation  of  America 
which  has  taken  over  the  radio  rights  of 
the  General  Electric  Company,  and  which 
has  proposed  to  the  American  Marconi 
Company  to  take  over  its  patents  and  sta- 
tions and  some  other  of  its  assets. 

"Arrangements  will  be  made  such  that 
the  new  company  must  permanently  re- 
main under  American  control.  It  will  be 
amply  provided  with  capital ;  none  of  its 
stock  is  offered  on  the  market." 


Telescopes 

By  FLOYD  L.  DARROW 

(Continued  from  page  1139) 


removed  from  disturbances  that  interfere 
with  astronomical  observation,  being  one 
and  one-half  miles  from  a  railroad  and 
seven  miles  from  electric  lights. 

The  erection  of  this  observatory  was 
made  possible  by  a  gift  of  Mr.  Yerkes  to 
the  Universjty  of  Chicago.  The  lens  was 
shaped  and  figured  by  Alvan  G.  Clark  and 
was  the  last  work  to  be  done  by  this  fa- 
mous family,  so  wonderfully  skilled  in  the 
technique  and  artistry  of  lens  grinding. 
After  having  made  the  large  Lick  lens  the 
Clarks  were  for  the  fifth  time  in  their  ca- 
reer summoned  to  construct  "a  telescope 
lens  more  powerful  than  any  in  existence." 
And  again  they  succeeded,  surpassing  all 
previous  records  set  by  their  handicraft 
with  the  big  40-inch  refractor.  Two  and 
one-half  years  were  spent  in  preparing  the 
lenses  and  the  cost  was  about  $125,000.  The 
unground  blocks  of  glass  cost  in  Paris 
$20,000. 

The  lens  with  its  iron  ring  and  cell 
weighs  1,000  pounds.  The  crown  glass 
lens  is  2z/2  inches  thick  in  the  middle  and 
%  inch  at  the  edge.  The  focal  length  is 
61  feet.  Its  light  gathering  capacity  is  20 
per  cent  greater  than  that  of  the  Lick 
glass  and  therefore  has  a  greater  pene- 
trating power  into  the  infinite  depths  of 
space  than  any  other  telescope  of  this  type. 
Only  28  per  cent  of  the  light  falling  on  the 
lens  is  lost  by  reflection  and  absorption. 
Fully  72  per  cent  passes  thru,  but  this  is 
larger  than  with  most  other  lenses.  It 
gives  a  magnification  of  4,000  diameters 
and  has  a  resolving  power  sufficient  to 
separate  stars  about  1/10  of  a  second  of 
arc  apart. 

The  first  observations  were  made  with 
this  giant  refractor  on  the  night  of  May 
21,  1897,  and  the  dedication  ceremonies 
took  place  October  18-22  of  the  same  year. 

The  family  of  the  Clarks  has  past  away 
and  the  world  no  longer  possesses  master 
craftsmen  of  the  highest  skill  in  the  diffi- 
cult art  of  lens  grinding.  Therefore  the 
Yerkes  refractor  will  doubtless  long  re- 
main the  largest  instrument  of  its  type  and 
(Continued  on  page  1216) 


Double  Your  Strength! 

Improve  Your  Health!    Lengthen  Your  Life! 

YOUR  Success  In  Life — your  business,  your  happiness,  your 
social  position,  your  future — all  depend  upon  your  Health  and 
Strength.  No  other  two  factors  are  so  vitally  Important  in 
making  good  as  a  man  and  a  leader  of  men.  Every  Heal  Man 
feels  the  ever  present  desire  for  a  healthy,  perfectly  developed 
body,  more  nerve  force,  greater  endurance  and  control.  And  yet 
these  very  gifts  are  within  reach  of  any  one  who  is  willing  to 
devote  a  few  minutes  each  day  to  health-building,  with  the  aid  of 
the  greatost  invention  of  its  kind  in  existence.  I  Guarantee  that  Reu< 
my  system  of  Condensed  Exercise  with  the  scientifically  perfected  men* 

Automatic  Exerciser 

will  more  than  double  your  constitutional  and  muscular 
strength  in  from  two  to  three  months,  improve  your  health 
day  by  day  and  add  a  gratifying  number  of  happy,  active, 
productive  years  to  your  life.  Hundreds  of  my  pupils 
throughout  the  country  will  gladly  testify  that  the  Auto- 
matic Exerciser  will  do  these  things.  Ten  minutes  daily 
on  the  Automatic  Exerciser  will  build  up  a  wonderful 
degree  of  fundamental,  physical  strength  that  will  make 
life  and  work  a  pleasure  It  will  give  you  a  Clear  Brain, 
Powerful  Heart,  Massive  Chest,  Strong  Lungs,  Fine  Back, 
Broad   Shoulders,    Well    Shaped   Arms   and   Legs   and  a 

Wrist  of  Steel.     The  Automatic  Exerciser  fortifies  the  Overhead  exercise  for 
entire  area  of  the  abdominal  walls  throughout  all  its  straightening  and 
layers.    Its  influential  effect  on  the  digestion  eliminates  strengthening  spine 
the  "special  diet"  question.     It  strengthens  the  entire      .  ami  shoulders 
organism  and  insures  immunity  from  the  many  ills  the 
!"busv  man"  knows  so  well.    It  instantly  relieves  brain 
and  body  fag,  making  nervousness  and  complications  a 
thing  of  the  past. 

IATTLING  WITH  ,    „    «f    •£     J      T\         11  » 

weakness  in      Lite  s  backbone 


FOR  VITAL 
STRENGTH 

IF  YOU  ARE  B 
FUNCTIONAL 
ANY  FORM,  SEND  FOR 

Prof.  ADRIAN  P.  SCHMIDT 


Suite  304  C- 


which  gives  a  full  description  of  the  Automatic-  U**t~t 
Exerciser,   how  it  works,  what   it  will  do,   etc.  _ 
Don't  judge  my  machine  until  you  have  read  this  Massages    and  exer- 
L^lJ^Jt 21  Iec±x? \.  (A .  4c  PJ?J?0,?;  cises  the  small  of  the 

back 


-1953  Broadway,  New  York  City  Kindly  spell  out  your  name  and  address  plainly 


GET    INTO  _A   STEADY,  PROFITABLE, 
PERMANENT  BUSINESS 

Open  a  TIRE  REPAIRING  SHOP!  Make  big  money! 
No  experience  necessary.  Easily  mastered.  Tire  repairing 
has  no  dull  season.    Extreme  cold  weather  has  detrimental 

effect  on  tires — they  need  more 
careful  attention  and  frequent  re- 
pairing. 

Vanderpool  Vulcanizer 
(5  cavity)  has  capacity  of  $ioo 
worth  of  work  a  day-  We  supply 
complete  outfit.  Send  for  FREE 
TIRE  REPAIRING  MAN- 
UAL and  full  particulars.  Write 
or  wire  immediately. 
In  answering  address 

Dept.  C-l 

WM.  VANDERPOOL  CO.,  Springfield,  0. 


■  ■    Learn  Public  Speaking 

III  Lessons 

Write— quick — for  particulars  of  this  extraordinary  offer;  an  opportunity  you  will  never  I 
forget  if  you  take  advantage  of  it.  Ten  lessons  in  effective  public  speaking  absolutely  FREE  to  those 
who  act  promptly.  This  offer  is  made  to  introduce  our  course  in  localities  where  it  is  not  already  known,  f 


FREE 


NEW,  EASY  METHOD 

We  teach  you  by  mail  to  talk  before  club,  lodge,  board  meetings,  re- 
spond to  toasts,  make  political  speeches,  etc.   Become  a  powerful 
and  convincing  speaker,  overcome  stage  fright.  Newmethod, 
and  simple.  Co  not  let  this  chance  escape  you. 

SEND  THIS  FREE  COUPON 

This  special  offer  of  Ten  Lessons  Free  Is  made  strictly  for  introductory 
purposes  and  for  a  limited  time.   Write  now  before  it  expires  an  * 
recoive  full  particulars  by  return  mail.   No  obligation.  Simply 
tear  off  and  mail  this  free  coupon.  Dept.  7443 

NORTH  AMERICAN  INSTITUTE.  Manhattan  gjgfog  Chicago 

Address 


FREE  LESSON  COUPON 
NORTH  AMERICAN  INSTITUTE 

7443  Manhattan  Building       Chicago,  III. 

T  am  interested  in  your  course  in  Effective  Public 
Speaking  and  your  offer  of  ten  lessons  free.  Please 
nd  full  particulars.  This  request  places  me  under 
obligation  of  any  kind. 
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TEWNO  WIRELESS  PRODUCTS  OF  QUALITY 


In  all  of  the  products  shown  below  you  will  find  we  have  used  the  fines 
workmanship.  All  material  guaranteed  against  factory  defects,  as  it  has 
manufacture  products  of  superior  type  but  at  a  reasonable  price. 

"Tewno"  Variable  Condenser 


of  materials 
always  been 


nd  the'  most  accurate 
principle  with  us  to 


The  rotary  variable  condenser  is  a  necessity  for  all  experimental  wire- 
less work  and  one  or  two  of  them  are  to  be  found  in  almost  any 
wireless  station.  The  two  most  popular  types  are  the  43  plate  and 
lil  plate  with  capacities  of  .001  mfd.  and  .0005  mfd.,  respectively. 
The  large  size  has  21  rotary  aluminum  plates  and  22  stationary  alumi- 
num plates.  The  small  size  has  10  rotary  and  11  stationary  plates. 
The  ordinary  rotary  variable  condenser  is  mounted  in  a  cheap  round 
metal  case  with  a  cheap  composition  top  and  coarse  scale.  Its  plates 
are  0.15"  thick  and  the  shaft  is  3/16"  in  diameter. 

The  "Tewno"  Rotary  "Variable  Condenser  has  two  genuine  "Formica" 
ends,   a  clear  glass  case,  a  shaft  and  plates  .0^4"  thick  of  a 

special  grade  of  aluminum.  However,  the  biggest  feature  in  favor  of 
our  condenser  is  the  form  of  end-piece  used.  It  is  square,  facing  the 
s  operator.  It  is  not  necessary  to  look  over  one's  hand  to  see  the  scale, 
as  was  the  case  in  the  old  upright  type  of  condenser.  The  scales  on 
these  instruments  are  calibrated  to  2%  degrees. 

We  recommend  our  43  plate  condenser  for  primary  and  secondary 
tuning  on  sets  of  fair  range  and  for  use  in  oscillating  circuits.  Our 
21  plate  condenser  is  well  adapted  to  short  wave  tuning  for  use  in 
small  wave  meters  and  a  great  variety  of  work  calling  for  a  small 
variable  capacity. 

Do  not  be  fooled  by  an  instrument  that  is  "just  as  good."  These 
are  to  date  the  best  condensers  on  the  amateur  market. 

No.  53—21  plate— .0005  mfd  Price,  $4.75       No.  43—43  plate— .001  mfd  Price,  $5.50 

"Tewno"  Receiving  Transformer  (Short  Wave) 

Directly  prior  to  the  war,  the  amateurs  were  doing  wonderful  work  

with  specially  made  short  wave  couplers  of  their  own  construction  : -:--*gp  Price  $12.00 

and  through  the  use  of  Armstrong  circuits  or  with  straight  audion 
circuits.  Up  to  that  time  no  manufacturer  had  placed  such  an 
instrument  on  the  market. 

In  our  short  wave  receiving  transformer  the  amateur  will  find  the 
embodiment  of  all  of  his  ideals.  It  is  designed  for  use  on  amateur 
aerials  of  frofn  150  to  200  M.  fundamental  wave  length  and  with 
a  small  capacity  of  variable  condenser  across  the  secondary  will 
easily  tune  to  600  M.  The  windings  are  of  the  very  efficient  type 
known  as  bank  wound  (an  expensive  process)  and  are  of  heavy 
stranded  conductor  in  silk  sleeving.  They  are  wound  upon  non- 
shrinkable  tubes.  Variation  is  obtained  by  means  of  two  12-point 
switches  mounted  upon  "Formica."  Switches  and  contacts  are 
satin  finish,  nickel  plated,  which  is  in  accord  with  the  Govern- 
ment's specifications.  All  other  metal  work  is  polished  and  nickel 
plated.  Woodwork  has  a  beautiful  hand  rubbed  mahogany  finish. 
No.  23— Price  $12.00  Order  today  as  orders  will  only  be  filled  in  rotation  us 

they  come  in.    Remit  by  postal  money  order  or  check. 
The  TEWNO  COMPANY,  150-152  Chambers  St.,  New  York  City 


WIRELESS  APPARATUS 

We  manufacture  the  celebrated  OMNIGRAPH  Automatic  Transmitter 
for  teaching  the  Wireless  and  Morse  Codes.  We  have  had  a  long  and  success- 
ful experience  in  the  Wireless  field  and  have  been  at  this  same  address  for 
more  than  12  years. 

When  in  need  of  Wireless  Material  of  any  kind — from  a  binding  post  to 
the  most  expensive  Receiving  Set — avail  yourself  of  our  long  Radio  experience 
and  take  advantage  of  our  expert  Technical  advice 

FREE  of  Charge 

Send  us  your  order  for  ANYTHING  you  desire,  at  the  SAME  price  as 
listed  or  advertised  in  any  catalog  or  magazine.  We  will  purchase  it  and  for- 
ward to  you  PROMPTLY.  If  it  cannot  be  secured  PROMPTLY,  we  will  so 
inform  you  and  return  your  money. 

We  will  give  you  SERVICE  and  will  charge  you  nothing  for  it.  Our 
standing  and  credit  with  the  leading  Manufacturers  is  unquestioned.  Let  us 
have  your  orders — large  or  small — you  are  assured  of  real  service  at  no  extra 
cost  to  you. 

THE   OMNIGRAPH   MFG.  CO. 

39-41  Cortland t  Street  New  York 


SPECIAL 
SALE! 


$1.00 

ONLY 


Postage 
extra. 


We  have  on 
hand  2,000 
Carbon 
Grain  Trans- 
mitters as 
per  photo- 
graph. They 
are  first- 
class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain.     Order  one  or  more  today. 

THE  ELECTRO  IMPORTING  CO.,     231  Fulton  St.,  NEW  YORK 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard    Rubber  Mouthpiece 


Ship.  Weight, 
21bs. 

Diameter, 
3  %  ins. 
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W  ihasperasa 

By  CHARLES  S. 

WOLFE 

(Continued  from 

page  1131) 

He  was  talking  again.  "My  man,"  I 
wriggled  when  he  spoke,  "the  men  for 
whom  you  work  are  imbeciles.  I  have 
named  my  price  for  Chero,  and  they  don't 
want  to  pay  it.  They  believe  they  can  wrest 
it  from  me  by  force  or  trickery.  You  are 
their  first  emissary,  and  it  is  my  wish  that 
you  be  their  last.  I  am  going  to  convince 
them  that  it  is  useless  to  attempt  anything 
of  the  kind  with  me.  I  am  not  going  to 
turn  you  over  to  the  police.  I  am  going  to 
show  you  something,  and  then  I  am  going 
to  send  you  back  to  your  masters  to  tell 
them  what  you  have  seen.  After  that,"  he 
smiled,  "I  don't  think  I  shall  be  troubled 
by  them.    Come !" 

He  stalked  into  the  next  room,  me  at  his 
heels.  There  wasn't  much  in  that  room — 
just  a  table  covered  with  apparatus.  I  have 
seen  a  wireless  set.  It  looked  something 
like  that,  only — well,  there  was  something 
different  about  it. 

He  pointed  to  it.  Oh !  I  can  see  him  yet, 
with  his  flashing  eyes,  and  his  big  dome. 
"There,"  says  he,  "is  the  mind  machine. 
And  you,  a  criminal,  are  the  first  man  to 
see  it  except  its  creator." 

I'm  getting  on  my  feet  again,  and  not  so 
scared,  and  so  I  gazes  at  it  curious.  "What 
is  it.  Doc?"  I  asks. 

"It  reads  your  thoughts,"  he  says,  just  as 
solemn  as  an  owl. 

That's  right,  laugh.  I  don't  blame  you.  I 
grinned  myself.  He  saw  me  grin,  and  he 
turned  on  me  like  a  tiger. 

"Dolt,"  he  hollers.  "Clod!  You  doubt. 
Pig!  Your  type  has  retarded  the  progress 
of  mankind  throughout  the  ages.  You 
sneer — you  imbecile  !" 

Well,  just  then  I'm  like  the  doctors.  "A 
nut !"  I  thinks,  "and  loose  with  that  bottle 
of  Chero  in  his  pocket !"  And  it's  up  to 
me  to  soothe  him. 

"How  does  it  work?"  I  asks,  to  gain 
time.  When  you're  in  a  room  with  a  nut 
that's  nursin'  a  bottle  of  H.  E.  your  one 
thought  is  to  go  away  from  there.  And 
this  particular  nut  don't  want  me  to.  But 
I  have  hopes. 

By  dumb  luck  I  hits  the  right  chord. 
"How  does  it  work?"  gets  results.  Right 
away  he  seems  to  forget  he's  mad.  He 
seems  to  forget  I'm  a  yegg.  He  gets  kind 
of  dreamy,  and  he  runs  a  caressin'  hand 
over  the  shiny  brass  of  the  nearest  instru- 
ment. 

"Simple,"  he  says,  "very  simple.  It  is 
based  on  the  electro-magnetic  wave  and 
the  conducting  ether  theories."  It's  over 
my  head,  but  I  listen.  "Have  you  ever  con- 
sidered just  what  happens  when  you  think 
intensely?  By  an  effort  of  what  you  call 
the  Will,  you  concentrate  on  what  you  are 
thinking.  Emotion,  too,  plays  its  part.  You 
are  intensely  angry,  intensely  worried,  in- 
tensely interested.  This  concentrating  acts 
physically  on  the  brain.  There  is  a  call  on 
the  heart  for  more  blood.  And  the  heart 
responds,  sending  a  thicker,  faster  stream 
to  the  affected  locality.  Now  what  hap- 
pens?" He  turned  to  me  like  my  teacher 
used  to  do  in  school  when  there  was  a 
question  to  be  answered. 

"Search  me,"  I  murmurs. 

But  he  doesn't  even  see  me,  I  guess.  "The 
increased  stream,  rushing  at  an  unusual 
rate,  rubs  against  the  walls  of  the  veins 
and  arteries  of  the  head,  producing  fric- 
tion." 

"I  see,"  I  says,  politely.    But  I  don't. 

"This  friction  is  the  physical  result  of 
the  mental  action.  Your  purely  mental 
process  has,  by  the  mediumship  of  the 
lushing  blood  and  its.  attending  friction.. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  ■writing  to  advertisers. 


March,  1920 


ELECTRICAL  EXPERIMENTER 


120-> 


been  transformed  into,  or  has  produced,  a 
physical  manifestation." 

His  voice  sank  to  a  whisper.  "It  is  this 
fact  that  makes  my  great  invention  pos- 
sible. The  friction  set  up  produces  faint 
currents  of  electricity.  It  is  Nature's  own 
generator.  The  currents  are  faint,  weak, 
but  they  are  there.  And  they  vary  in  in- 
tensity in  proportion  as  the  rushing  blood 
stream  surges  and  ebbs.  Thus  they  have 
imprinted  on  them  all  the  characteristics  of 
the  thought  that  gives  rise  to  them.  They 
vary  in  the  individual.  Some  minds  can 
generate  a  current  one  hundred — yes,  one 
thousand — times  greater  than  others,  but 
all  minds  generate  to  some  extent. 

"And  these  electrical  impulses  are  thrown 
out  into  space  in  wave  trains,  exactly  as  the 
radio  telegraph  throws  them  out.  This  ac- 
counts for  the  phenomena  of  mental 
telepathy.  If  conditions  are  just  right,  the 
receiving  mind  in  perfect  tune  with  the 
transmitting  mind,  and  sensitive  enough  to 
interpret  the  received  impulses,  you  have 
accomplished  telepathy.  All  that  remained 
for  me  to  do  was  to  measure  the  intensity 
and  characteristics  of  the  generated 
current,  its  frequency — and  it  is  high — 
and  " 

He  paused  and  fixt  me  with  that  fishy 
stare.  I  didn't  know  just  what  to  say,  so 
I  took  a  Brody.  'And  what,  Doc?  Slip 
it  to  me  quick." 

"And  the  length  of  the  emitted  wave," 
he  comes  back  at  me,  triumphantly,  "It 
might  be  one  millionth  of  a  meter  or  it 
might  be  one  million  meters.  Or  it  might 
be  any  length  between  those  extremes.  Or 
beyond  them,  for  that  matter.  I  succeeded 
in  making  these  measurements." 

He  laughed.  Or,  rather,  he  laughed  and 
snarled  all  at  once.  I'm  telling  you  straight, 
fellow,  your  hair  stands  on  end  when  Proc- 
tor laughs  like  that. 

"I  fancy  some  of  your  radio  experts 
would  gape  if  they  were  permitted  to  see 
my  wave  meter.  I  believe  it  would  cause 
some  excitement  in  the  laboratories  of 
Lodge  or  Marconi.  I — Proctor — I  meas- 
ured these  waves  which,  of  course,  means 
that  I  found  a  detector  for  them.  Our 
friend  De  Forest  thinks  that  he  has  a 
monopoly  on  ultra-sensitive  detectors. 
Proctor's  detector  is  to  the  audion  what  a 
stop  watch  is  to  a  wheel  barrow ! 

"And  the  frequency.  It  is  beyond  the 
limits  of  audibility,  as  that  term  is  under- 
stood. I  wound  'phones  that  will  render 
the  received  signals  audible.  And  the  task 
was  done." 

Most  of  that  stuff  had  gone  over,  but 
like  a  lightning  flash  the  big  idea  burst 
thru'  my  shrapnel-proof  cranium.  I  fairly 
stuttered  as  I  got  his  drift.  I'll  bet  my 
eyes  popped  as  I  gaped  at  that  machine. 
"Good  God !"  I  spluttered,  "Do  you  mean 
that  that  thing  can  hear  you  think?" 

Proctor  smiled  the  nearest  to  a  human 
smile  that  I  ever  saw  on  his  mug.  "You 
have  glimmerings  of  intelligence,"  he  said, 
in  a  gratified  way;  "I  mean  just  that." 

And  then  he  went  off  his  handle  again. 
"And  I  mean,"  he  roared,  "that  you  are 
to  go  back  to  the  scum  that  sent  you  and 
tell  them  that  it  is  useless  for  them  to  plot 
against  me,  for  I  can  hear  their  very 
thoughts  as  they  think  them.  I  can  read 
their  miserable  souLs  !  That's  how  I  knew 
you  were  coming  here  to-night !  That's  how 
I  knew  that  your  lethal  weapon  contained 
no  charge !  And,"  he  seized  me  and  shook 
me  until  my  heels  nearly  broke  my  neck, 
"And  that's  how  I  know,  you  swine,  that 
even  now  you  don't  know  whether  to  be- 
lieve me  or  not." 

He  released  me  and  tore  the  telephone 
things  from  off  his  ears.  "Here !"  he  bel- 
lowed, clamping  them  over  my  ears,  "here ! 
Listen,  and  be  convinced." 

He  wheeled  to  the  table  and  whirled 
knobs  and  dials.  A  continuous  humming 
and  buzzing  sounded  in  the  'phones. 


The  Demand 
for  Wireless  Operators 
Far  Exceeds  the  Supply 

The  New  York  Wireless  Institute  will  make  you  an  operator — AT 
HOME — in  your  spare  time — quickly,  easily  and  thoroughly.  No 
previous  training  or  experience  required.  Our  Home  Study  Course 
has  been  prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector, 
Bureau  of  Navigation,  N.  Y.  Radio  experts  able  to  impart  their  practi- 
cal and  technical  knowledge  to  YOU  in  an  easy  to  understand  way, 
will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will 
prove  so  fascinating  that  vou  will  be  eager  for  the  next  one.  The 
instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code 
as  it  was  to  learn  to  talk.    All  you  will  have  to  do,  is  to  listen. 


Big  Salaries 


Wireless  operators  receive  excellent 
salaries  ranging  from  $125  to  $200  a 
month  and  it  is  only  a  stepping  stone 
to  better  positions.  There  is  practi- 
cally no  limit  to  your  earning  power. 
Men  who  but  yesterday  were  Wireless 
Operators  are  now  holding  positions  as 
Radio  Engineers,  Radio  Inspectors, 
Radio  Salesmen  at  salaries  up  to  $5000 
a  vear. 


Travel  the  World  Over 

A  Wireless  Operator  can  visit  all  parts 
of  the  world  and  receive  fine  pay  and 
maintenance  at  the  same  time.  Do  you 
prefer  a  steady  position  without  travel? 
There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the 
Commercial  Wireless  or  with  the 
Steamship  Companies. 

FREE  Instruments 
and 
Text  Books 

We  furnish  free 
to  all  students, 
during  the 
course,  the  won- 
derful receiving 
and  sending  set 
exactly  as  pro- 
duced in  the  il- 
lustration. This 
set     is  not 

This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course  loaned,  but 

given  to  all  stu- 


The  Transmitter  shown  is  the 
celebrated  Omnigraph  used  by 
several  Departments  of  the  U.  S. 
Government  and  by  the  leading 
Universities,  Colleges,  Technical 
and  Telegraph  Schools  throughout 
the  U.  S.  and  Canada.  Start  the 
Omnigraph,  place  the  phone  to 
your  ear  and  this  remarkable  in- 
vention will  send  you  Wireless 
Messages,  the  same  as  though  you 
were  receiving  them,  through  the 
air,  from  a  Wireless  Station  hun- 
dreds of  miles  away.  When  you 
apply  for  your  license,  the  U.  S. 
Government  will  test  you  with  the 
Omnigraph — the  same  model 
Omnigraph  as  we  furnish  to  our 
students.  Ask  any  U.  S.  Radio 
Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A  one  month's  Post-Graduate  Course, 
if  you  so  desire,  at  one  of  the  largest 
Wireless  Schools  in  N.  Y.  City.  New- 
York — the  Wonder  City — the  largest 
port  in  the  World  and  the  Headquar- 
ters of  every  leading  Wireless  and 
Steamship  Company. 


dents  complet- 
ing the  Course. 

Easy  Payments 

A  small  payment  down  will  enroll 
you.  We  will  make  the  payments 
so  easy  that  anyone  ambitious  to 
enter  the  fastest  growing  profes- 
sion— Wireless- — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way, 
send  for  our  booklet  "How  to  Become 
an  Expert  Wireless  Operator" — it  is 
free.  Mail  the  coupon  below,  or  postal 
or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE 
Dept.  12,  258  Broadway 
New   York  City 


New  York  Wireless  Institute 

Dept.  12,  258  B'way,  N.  Y.  City 

Send  me  free  of  charge,  your  booklet  "How  to 
Become  an  Expert  Wireless  Operator,"  contain- 
ing full  particulars  of  your  Course,  including 
your  Free  Instrument  Offer. 

Name   

Address   

City  or  Town  State  
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Skinderviken  Transmitter  Button 

is  universal  for  making  up  Deaf-phones,  Detecti-phones,  Am- 
plifiers, etc.  Put  a  button  on  the  outside  of  a  window  and 
listen  to  all  that  is  said  inside.  Attach  it  to  your  Phonograph 
and  transmit  music,  etc.,  to  distant  points.  The  best  Trans- 
mitter for  Local  and  Long  Distance  Telephone.  Saves  75% 
Batteries.  Super-sensitive.  Send  me  $1.00  for  one  Button 
with  free  descriptive  booklet  C-3  and  circuit  diagrams. 

All  kind  of  experimenters'  supplies  in  stock.  Receivers,  in- 
duction coils,  condensers,  etc.  Price  list  on  request.  Satis- 
faction guaranteed  or  money  back. 

J.  SKINDERVIKEN 

Inventor  and  Sole  Manufacturer 
335  B'way,  N.  Y.  C,  or  154  W.  Randolph  St.,  Chicago,  111. 


Build  Your  Own  Wireless  Receiving  Set 

Think  of  the  pleasure  and  practical  experience  you  will  eain  in  making  your  own  set.  You  can  save  at 
least  $25:00  by  buying  the  parts  and  assembling  it  yourself.  This  is  not  a  tov,  but  a  regular,  large  sized 
set  (16  x8  x6')  capable  of  receiving  messages  ranging  in  wave  length  from  170  to  2,500  meters.    We  will 

furnish  you  with  large,  full  sized  blue-print  and  full  information 
concerning  winding  of  coils,  mounting  of  instruments  on  panel, 
"hook  up" — in  fact  complete  detailed  instructions,  written  in  plain 
easy  to  understand  language. 

OUR  OFFER  IS  THIS 

Send  $1.00  and  we  will  send  you  the  blue-print  and  instruction 
sheets — also  prices  of  all  parts.  When  you  order  at  one  time  $5.00 
or  more  worth  of  parts,  you  may  deduct  this  $1.00  from  the  total. 
Since  the  blue-print  and  instructions  alone  are  worth  $1.00  and 
since  we  can  save  you  money  on  wireless  material,  you  cannot 
possibly  lose.  So  send  $1.00  today  before  this  slips  your  mind  and 
start  making  your  set  as  soon  as  possible. 


K  &  G  WIRELESS  SUPPLY  CO. 


Dept.  15A,  152  Chambers  Street 


New  York  City 


Jove  Detector  (Patented) 


YOUR  AMPLIFIER 

should  be  as  efficient  as  possible.  Make  it  of 
the  best  materials  obtainable  and  use  Acme 
Amplifying  Transformers. 

These  instruments  are  used  by  several  of 
the  foremost  manufacturers  of  high-grade 
amplifying  units. 

Type  A-2     Core  and  coil  assembled  $4.50 

"     A-2     Core,  coil  and  support   5.00 

"     A-2     Completely  mounted    7.00 

ACME  APPARATUS  CO.,  28  Windsor  St.,  Cambridge  Mass. 


Bunnell  Instruments 
Always  Satisfy — 

Our  Jove  Detectors 
Simplest  and  Best — 
Sample  by  Mail,  $1.80 
Tested  Galena  Crystals,  25c  per  box. 
Our  Keys,  Spark-Gaps,  Condensers, 
Transformers,  etc.,  are  High  Grade, 
but  inexpensive. 
Send  Stamp  for  our  New  Catalog  42  E. 

J.  H.  BUNNELL  &  CO.  32  Park  Place,  New  York 

(Marconi  Licensee) 


Wireless  Amateurs,  Dealers  and  Manufacturers! 

Have  You  Seen  the 

"DEPENDABLE" 

Line  of  Radio  Instruments  and  Complete  Sets  ? 

We  manufacture  a  large  line  of  DEPENDABLE  apparatus— not  the  cheap  mail 
order  variety,  yet  our  prices  are  low.  Tuners,  Couplers,  Detectors,  Fixed  and 
Variable  Condensers,  Loading  Coils,  etc.,  also  Binding  Posts,  Switch  Points,  Switch 
Levers,  etc.,  etc.  w  fgr  Ngw  Cataiog  ^  0 

DORON  BROS.  ELECTRICAL  CO.       Hamilton,  Ohio 


And  then  it  happened.  Listen  to  me 
close.  I  know  they  labeled  Proctor  "squir- 
rel food"  for  telling  them  less  than  this, 
but          This  was  July  of  1914.    Get  that? 

Suddenly  something  like  a  voice — no,  not 
like  a  voice,  either — like  a  voice  inside  my 
own  head,  if  you  can  get  me,  said,  master- 
fully, with  a  strong  German  accent,  "Serbia 
will,  because  she  dare  not  submit.  France 
must,  because  she  will  see  my  hand  behind 
it.  England  must  as  a  last  desperate  effort 
to  save  herself.  But  my  armies  will  grind 
them  like  grain  in  the  mill.   And  then  " 

Proctor  tore  the  'phones  from  me.  I 
was  like  a  stuffed  doll  and  I  never  raised 
a  mitt.  He  grabbed  me,  and  it  was  just 
like  being  caught  in  the  jaws  of  a  vise. 
"You  have  heard,"  he  thundered.  "Now  go." 

The  last  thing  I  remember  was  that  he 
heaved  me  toward  the  door.  I  remember 
spinning  toward  it.    And  that's  all. 

The  next  thing  I  remember  is  waking 
up  in  that  hospital  ward.  It  was  July  of 
1914  when  Proctor  chucked  me,  and  it  was 
late  August  when  I  found  myself  in  that 
hospital. 

As  near  as  I  can  learn  I  missed  the 
door,  hit  the  wall  and  a  bottle  of  that  Chero 
stuff  got  knocked  off  a  shelf.  They  dug 
Proctor  and  I  out  of  the  ruins,  and  we 
were  both  pretty  well  messed  up. 

Proctor  raved  about  his  ruined  mind 
machine,  and  it  got  him  a  pass  to  the 
squirrel  cage. 

If  you  read  the  papers  at  the  time  you'll 
remember  Proctor  wanted  me  to  back  him 
up,  but  I  wouldn't  talk.  Least  said,  easiest 
remedied. 

Now  you  got  all  I  know  about  it.  I 
spilled  it  once  to  Gentleman  Joe,  a  high- 
browed  crook,  who  soaked  up  all  they  pass 
you  at  Harvard  when  he  was  young.  Joe 
said  maybe  Proctor  fooled  me  with  a 
camouflaged  phonograph. 

Maybe  he  did.  I  might  think  so  myself 
if  it  had  happened  in  September  instead  of 
July,  1914.   Get  me  ? 
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coil  to  the  transmitter.  This  will  magnify 
any  voice  undulations  about  400  times  with 
a  two-stage  amplifier,  i.  e.,  an  amplifier 
using  two  bulbs.  This  current  then  passes 
into  the  large  table  coil.  The  operator  in 
this  room  can  hear  everything  you  say  be- 
cause of  the  dictagraph  device  under  the 
table  made  possible  by  use  of  the  Skinder- 
viken transmitter  button,  a  minute  trans- 
mitter answering  the  purpose  very  nicely. 
Upon  hearing  your  question  and  giving  suf- 
ficient thought  to  the  matter  (if  any  thought 
is  necessary),  he  formulates  an  answer. 
This  then  is  transmitted  into  the  table  coil 
and  by  induction  is  heard  from  the  loud- 
talker  within  the  skull." 

"It  is,  I  believe,  the  simplest  trick  that 
has  ever  been  used,"  said  Professor  Har- 
grave,  "and  is  original  in  the  present  adop- 
tion, inasmuch  as  the  voice  is  amplified, 
which  is  contrary  to  other  devices  of  simi- 
lar nature.  The  transformer  used  in  the 
diagram  which  I  am  about  to  draw  is  the 
ordinary  audio-frequency  iron-core  trans- 
former used  in  radio  circuits  for  a  one- 
stage  amplifier;  employing  only  one  bulb, 
this  is  entirely  unnecessary.  An  ordinary 
telephone  transformer  answers  the  purpose 
very  well.  A  heavy  duty  transmitter  is  used 
at  this  end  of  the  line,  and  a  Skinderviken 
microphone  button  at  the  other  end  (the 
skull  end).  A  good  75  ohm  telephone  re- 
ceiver, such  as  that  built  by  the  leading 
telephone  companies,  answers  for  the  loud- 
talker,  as  a  horn  is  added,  to  it.  Carefully 
checking  over  of  the  diagram  will  show 
exactly  the  set-up  and  arrangement  of  the 
apparatus,  together  with  dimensions  neces- 
sary for  duplicating  this  stunt." 
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Make    Your  Own 


WIRELESS  and 
ELECTRICAL 


APPARATUS 


It's  easy  to  make  your  own  at  home  with  the 
aid  of  these  K  up-to-date  books  that  you  can 
understand.   Each  has  over  72  pages  and  over 
60  Illustrations,  3  color  cover,  Bize  5x7  inches. 
LESSONS  IN  WIRELESS  TELEGRAPHY  is  a  course 
in  the  elementary  principles  which  you  must  under- 
stand to  obtain  good  results. 

WIRELESS  CONSTRUCTION  AND  INSTALLATION 
FOR  BEGINNERS  gives  complete  details  with  working 
drawings  for  making  simple  but  good  sending  and 
receiving  apparatus  and  erecting  aerials,  etc. 
THE  OPERATION  OF  WIRELESS  TELEGRAPH 
APPARATUS  shows  how  to  obtain  best  results  and 
greatest  ranges  with  all  kinds  of  apparatus,  how  to 
tune  the  station  to  200  meters,  use  a  wave  meter, 
apply  for  license,  etc. 

EXPERIMENTAL  WIRELESS  CONSTRUCTION  gives 
details,  with  working  drawings  for  making  more  elabo- 
rate and  efficient  sending  and  receiving  apparatus, 
complete  sets,  etc. 


35c. 


$1.00 


HOME   MADE   ELECTRICAL  APPARATUS 

In  Three  Parts 
VOL.  I — Contains  working  drawings  and  directions  for 
making  all  sorts  of  Static  Machines.  Static  Apparatus 
Home-made  Batteries,  Storage  Cells,  Transformers 
ltectiflers,  etc. 

VOL.  2 — Contains  working  drawings  and  directions  for 
all  sorts  of  Voltmeters,  Ammeters.  Galvanometers, 
Switches,  Rheostats,  Telegraph  Keys,  Sounders,  Tele- 
phones, Shocking  Coils,  Spark  Coils,  Experiments,  etc 
VOL.  3— Contains  working  drawings  and  directions  for 
making  all  sorts  of  Dynamos,  Motors,  Electric  Engines, 
Miniature  Lighting  Plants,  Wireless  Telegraph  Ap- 
paratus, Tesla  Coils,  Wireless  Telephone,  Electro- 
plating, Experiments,  etc. 

HOME  MADE  TOY  MOTORS— Gives  complete  details 
with  working  drawings  for  making  12  simple  but  op- 
erative electric  motors.  Several  built  from  sheet  "tin." 
Others  with  castings. 

each  any 
postpaid  THREE 
GET  THEM  NOW 
PRICE  ADVANCE  ANY  DAY 

COLE  &  MORGAN,  Inc.  Publishers 
Dept.  114,  19  Park  Place,  New  York 


The  ORIGINAL 

AUDI0TR0N 

ADAPTOR 

Consists  of  a  standard  4  prong 
base  with  appropriately  placed 
brass  pillars  to  accommodate 
five  leads.  Practical  and  con- 
venient. 

<ti  7C  EACH  Postpaid 
«J>1«  I  O  Pat.  Applied  For 


New  "VT"  Socket,  $1.00 

 Postpaid  


One  look  convinces  you  our 
Paragon  Filament  Rheostat 

is  the  best.  The  6  ohm  non- 
oxidizing  resistance,  permits 
fine  adjustment  on  4  or  6 
volts.  Cast  in  heat-proof  Con- 
densite  2V  dia.  for  back  or 
front  mounting.. 

$1.75  Each,  Postpaid 

Have  you  found  out  yet  that  block  batteries  are  Imprac- 
tical and  rather  costly  for  'trons? 

Our  45-volt  VARIABLE  "B"  BATTERY  complete.  In 
wooden  case  with  set  of  jiffy  connectors  at  the  price  of 
a  22%-volt  block  battery.  $3.50,  plus  postage. 

NEW  CONSOLIDATED  RADIO  CALL  BOOK  (2nd)  $1.00 
EACH 

RADIO    EQUIPMENT  CO. 

630  WASHINGTON  ST.  BOSTON,  MASS. 
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By  RICHARD  A.  ENCLER 

(Continued  from  page  1145) 


coils;  that  is,  causing  them  to  consume 
power  in  driving. 

In  Fig.  3,  a  position  G,  unit  one,  the  lines 
of  force  affecting  the  secondary  in  any 
way  are  nil  because  the  fields  of  the  co- 
operating coils  are  short  circuited  thru  the 
pole  tips  as  shown ;  and  in  position  G', 
unit  two,  there  are  no  lines  of  force  thread- 
ing thru  the  secondary  in  any  way  because 
the  co-operating  fields  neutralize  each 
other. 

In  Fig.  3  one  revolution  of  the  rotary 
coils  causes  one  complete  cycle  or  alterna- 
tion of  magnetism  in  the  pole  tips;  that  is, 
a  certain  polarity  rises  and  falls  in  one  pole 
tip  and  the  reverse  polarity  also  rises  and 
falls  in  the  same  pole  tip;  all  in  one  revo- 
lution of  the  rotary  coils. 

Noting  positions  H-H',  we  see  in  a  given 
pole  end  one  polarity,  while  in  positions 
J-J',  one-half  revolution  beyond,  we  see  in 
the  same  pole  end  the  reverse  polarity.  It 
will  also  be  observed  that  one  polarity  uses 
one  pair  of  the  four  split  pole  tips  of  each 
unit  which  are  diagonally  opposite  each 
other,  while  the  reverse  polarity  uses  the 
other  split  pair  of  diagonally  opposite  pole 
tips. 

A  falling  N  pole  and  rising  S  pole  both 
induce  E.M.F.'s  of  the  same  direction  in 
the  secondaries,  while  a  falling  S  pole  and 
rising  N  pole  induce  the  reverse  E.M.F.'s. 
These  falling  and  rising  periods  are  no- 
tated  in  this  Fig.  3  and  have  reference  to 
the  upper  pole  ends.  The  arrow  heads  on 
the  secondaries  indicate  the  direction  of 
the  E.M.F.'s  induced  at  each  rise,  fall 
and  reversal. 

In  Fig.  3  the  secondary  may  surround  the 
primary  or  co-operating  rotary  field  coils 
and  be  wound  at  right  angles  to  the  sta- 
tionary coil  of  the  primary,  then  the  reac- 
tionary fluxes  of  primary  and  secondary 
act  mutually  on  one  another  more  perfectly 
due  to  their  close  proximity  and  hence  in- 
crease the  efficiency  of  the  transformer. 

The  secondary  may  also  be  wound  over 
the  rotary  coil  or  over  the  stationary  coil 
or  over  both.  Then  the  induction  will  be 
due  to  rise  and  fall  of  the  same  polarity 
and  not  from  an  alternating  polarity. 

The  small  auxiliary  secondary  shown  in 
the  photograph  on  the  rear  unit  functions 
like  the  main  secondaries. 

The  polarity  produced  in  one  unit  by  one 
stationary  co-operating  coil  in  Fig.  3  and 
the  model  is  opposite  to  that  produced  by 
the  other  stationary  coil  of  the  other  unit. 
This  is  not  necessary,  but  it  allows  of  hav- 
ing the  same  polarity  in  the  upper  pole 
ends  of  both  units,  and  this  makes  possi- 
ble one  magnetic  circuit  for  both  pairs  of 
co-opertaing  coils. 

In  the  positions  H-H',  Fig.  3,  the  inert 
half  of  each  pole  tip  does  not  interfere 
with  the  operation  of  the  homopolar  rotat- 
ing field,  because  as  can  be  seen  at  these 
points  covered  by  these  half  pole  tips,  the 
S  pole  of  the  stationary  coil  and  N  pole 
of  the  rotary  coil  and  vice  versa  face  each 
other  and  produce,  therefore,  a  neutral 
condition.  This  same  condition  is  met  with 
in  the  coils  of  the  Tesla  rotary  magnetic 
field. 

At  H  the  two  coils  will  oppose  any  fur- 
ther motion  tending  to  close  them ;  at  H' 
this  opposition  will  be  neutralized  by  the 
lines  of  force  passing  into  the  short  cir- 
cuit stage  by  further  motion  and  thereby 
reaching  around  the  rotary  coil  and  draw- 
ing it  open,  all  in  accordance  with  the  prin- 
ciple explained  under  Fig.  2.    The  same 


Finish  This  Story 
For  Yourself  

The  girl  got  $6  a  week  and 
was  lonely.  "Piggy" — 
you  can  imagine  his  kind 
— was  waiting  downstairs. 
He  knew  where  champagne 
and  music  could  be  had. 
But  that  night  she  didn't 
go.  That  was  Lord 
Kitchener's  doing. 
But  another  night? 


0.  Henry 

(12  Volumes) 


tells  about  it  in  this 
story,  with  that  full 
knowledge  of  women, 
with  that  frank  facing 
of  sex,  and  that  clean 
mind  that  has  endeared 
him  to  the  men  and 
women  of  the  land. 


To  Those  Who  Are  Quick 

JACK  LONDON 

Given  Away 


.  5 
Tola, 


Never  was  there  an  offer  like  this.  No. 
only  do  you  get  VMir  27 1  O.  Henry  stories 
in  12  volumes  at  less  than  others  paid  for 
one  volume  of  the  first  edition,  but  you 
get  Jack  London's  Works,  5  handsome 
volumes— without  pay  ng  a  cent.  You  get  17  volumes, 
packed  with  love  and  laughter — a  big  shelf  full  of  hand- 
some books. 

SHIPPED  ON  APPROVAL 

We  will  ship  the  two  complete  sets  bo  that  you  can  look 
them  over  in  your  home  and  then  decide  whether  or  not 
you  wish  to  buy.  If  you  are  not  delighted  with  O.  Henry 
and  the  free  Jack  London  notify  us  and  we  will  take  the 
eets  back  as  cheerfully  a*  we  sent  them.  How  could  any 
proposition  be  more  fair.' 


INSPECTION  COUPON 


THE  RIVERSIDE  PUBLISHING  CO.,  (3-20) 
140  So.  Dearborn  St.,  Chicago,  III. 

Please  ship  me  on  approval  the  Works  of  O.  Henry  12 
vo  umes,  new  Fabrikoid  binding,  gold  tops.  Also  the  5 
volumes  set  of  Jack  London  bound  in  silk  cloth  If  I 
k uL  th?n  b?oks  I(.,wl"up^  y°u  SI. 00  as  first  payment 
within  10  days  after  books  are  received  and  $3  00  ner 
month  until  your  special  price  of  $29.00  for  the  o'  Henry 
set  only  is  paid  and  it  is  agreed  I  am  to  retain  the  Jack 
London  set  .without  charge.  If  not  satisfactory  I  will 
notify  you  withm  10  days  and  return  both  sets  to  you  an 
soon  as  you  give  me  shipping  Instructions  as  offered 
leaders  of  Electrical  Experimenter.  ™ 

Nam*  

Addrtn  

Businwe  or  Employer  


Ridpath's 

History  of  the  World 

AT  A  BARGAIN 


On  account  of  the  great  increase  in  cost  of  paper  and 
leather  it  is  necessary  to  soon  increase  the  price  to 
cover  increased  cost  of  manufacture.  We  will  name 
our  present  low  price  and  easy  terms  only  in  direct 
letters  to  those  mailing  us  the  Coupon  below.  Tear  off 
Coupon,  write  name  and  address  plainly,  and  mail 
now  before  you  forget  it.  The  32  Free  Sample  Pages 
will  give  you  some  idea  of  the  splendid  illustrations 
and  wonderfully  beautiful  style  in  which  the  work  Is 
written.  Thousands  have  already  availed  themselves 
of  our  offer  and  every  purchaser  is  more  than  satisfied. 
MAIL  COUPON  NOW. 


FREE  COUPON 


WESTERN  NEWSPAPER  ASSOCIATION.  (3-20) 

140  So.  Dearborn  St.,  Chicago,  III. 
Please  mail  your  32-page  free  sample  booklet  of  Rid- 
path's  History  of  the  World,  containing  photogravures 
of  Napoleon,  Socrates.  Caesar  and  otner  great  char- 
acters in  history,  and  write  me  full  particulars  of 
your  special  offer  to  Electrical  Experimenter  readers. 

NAME   
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DUCK'S 


New  Big-264  Page  No.  13 
Wireless  and  Electrical 
Catalog 


Will  be  mailed  for  12c  in  stamps  or  coin  which  may  be  de- 
ducted on  first  order  of  $1.00.  Catalog  not  sent  otherwise. 
We  regard  this  catalog  as  our  greatest  effort.  It  embraces  every- 
thing in  wireless  worth  while.  172  pages  with  no  waste  space 
devoted  exclusively  to  wireless  instruments.  Your  amateur 
friend  will  tell  you  that  there  never  has  been  any  wireless  catalog 
to  take  the  place  of  catalog  of  this  company  and  above  all  that  you  can  absolutely 
depend  on  our  goods.  There  is  no  need  for  any  other  catalog  when  you  have 
this  big  catalog. 

A  big  improvement  over  our 
former  model.  Primary  divided 
into  four  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmon- 
ics. The  change  in  the  con- 
struction of  the  guide  rod  sup- 
port makes  it  possible  to  obtain 
a  looser  coupling.  It  is  a  won- 
derful improvement  over  our 
old  model  both  in  performance 
and  appearance.    Only  $23.50. 

kNEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


The  secondary  on  our  new 
type  Arlington  is  divided  into 
three  sections  with  two  dead 
end  switches  eliminating  dead 
end  effect  and  harmonics  and 
giving  greater  selectivity.  The 
end  support  is  similar  to  that 
on  our  Navy  type  permitting  a 
looser  coupling.  It  is  a  beau- 
tifully finished  instrument. 


Price  only  $10.50. 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER' 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


MIGNON  "RW4" 
UNDAMPED  WAVE 
RECEPTORS 


NO 


Loose  Couplers 
Loading  Coils 
Variameters 
Amplifiers 


'RW4,"  Size  12"  x  9"x  6V2' 


Strongest,  Most  Distinct  Signals 


IMPORTANT— NOTICE 

Ernest  C.  Mignon,  inventor  of  the  famous  disc-core  undamped  wave 
receptor,  is  no  longer  connected  with  the  Mignon  Wireless  Corporation, 

of  Elmira,  N.  Y.,   or  their  successors  the  Universal  Radio  Mfg.  Corp. 

Address  all  communications  for  Mignon  apparatus  to 

MIGNON  MANUFACTURING  CORPORATION, Newark, N.J. 


DAMPED  AND  UNDAMPED  WAVE 
APPARATUS  FOR  ALL  PURPOSES 

Endorsed  by  Radio  Department  of  D.,   L.  &  W. 
R.  R.  Co. 

Write  for  Literature. 

MIGNON  MFG.  CORP. 

NEWARK,  N.  J. 

Dept.  E 


conditions  obtain  in  positions  J-J',  but  in 
the  reverse  order  with  respect  to  the  units. 
_  If  a  pair  of  units  with  coils  in  the  posi- 
tions such  as  G-G',  Fig.  3,  are  combined 
with  a  pair  with  coils  in  the  positions  such 
as  H-H'  and  so  that  all  rotary  ooils  are 
mounted  upon  the  same  shaft,  then  poly- 
phase E.M.F.'s  can  be  drawn  from  the 
secondaries,  because  when  the  G-G'  poles 
are  at  zero,  those  at  H-H'  are  at  a  maxi- 
mum, consequently  these  E.M.F.'s  cause 
currents  to  flow  in  the  H-H'  secondaries 
which  are  a  quarter  period  behind  those  in 
G-G'. 

If  the  stationary  secondaries  are  replaced 
by  properly  connected  rotary  ones,  we  ar- 
rive at  the  "Induction  Motor,"  one  with 
staggered  rotor  coils  instead  of  staggered 
stator  poles  in  this  case  with  such  a  poly- 
phase arrangement  of  units.  We  then  have 
in  reality  a  commutatorless  D.C.  motor,  a 
much  desired  and  long  looked  for  machine 
as  well  as  a  very  simple  one. 

True  Tesla  rotary  magnetic  fields  can 
be  produced  by  a  proper  combination  of 
the  polyphase  poles  of  the  several  homo- 
polar  rotary  field  magnets. 

Tesla  (and  Ferraris)  past  several  A.C. 
out  of  phase  with  each  other  thru  several 
pairs  of  stationary  coils  with  phase  dis- 
placements and  obtained  from  the  combi- 
nation a  rotating  magnetic  field  of  constant 
value  just  as  if  the  same  had  been  pro- 
duced by  a  single  D.C. 

Here  we  pass  a  single  D.  C.  thru  several 
pairs  of  coils,  of  which  one  of  each  pair 
is  stationary,  while  the  other  of  the  pair 
passes  thru  phase  displacements  from  zero 
to  maximum  and  back  to  zero,  thereby 
obtaining  from  the  combination  stationary 
alternating  magnetic  fields,  just  as  if  the 
same  were  produced  by  several  A.C.'s  of 
different  phase.  Tesla's  motor  based  on 
the  above  rotary  field  is  self-starting, 
whereas  my  motor  based  on  this  homo- 
polar  rotary  field  is  not,  but  is  easily  made 
so. 

Thus  the  conditions  in  and  results  of  one 
method  are  just  the  reverse  of  those  in  the 
other.  Being  just  the  exact  reverse  of  the 
Tesla  rotary  field  method  or  system  is  alone 
proof  positive  that  the  principle  disclosed 
herein  is  correct  in  theory  and  practice. 

We  may  use  these  homopolar  rotary 
magnetic  fields  to  drag  around  iron  masses 
which  is  then  another  form  of  motor.  \ 

If  the  stationary  co-operating  coils  in 
such  an  apparatus  as  Fig.  3  are  placed  so 
that  they  are  at  right  angles  to  the  posi- 
tion now  shown  in  Fig.  3,  then  instead  of 
alternating  magnetic  fields  we  obtain  sim- 
ple rising  and  falling  magnetic  fields  in 
each  of  the  magnetic  circuits. 

With  a  pair  of  such  units  we  can  also 
obtain  magnetic  fields  of  constant  values, 
because  as  the  magnetism  of  one  unit  falls 
the  same  polarity  of  magnetism  rises  in 
the  other  unit  and  the  rise  and  fall  are 
equal  in  degree.  Hence,  the  combination 
of  the  two  are  equal  to  a  constant  mag- 
netic field  just  as  if  it  had  been  produced 
by  an  ordinary  D.C.  electromagnet. 

An  iron  core  is  provided  in  Fig.  2  upon 
which  the  rotary  coil  is  wound.  This  core 
may  have  a  segment  cut  away  on  each  side 
as  shown  by  the  dotted  lines  in  unit  E. 
This  form  of  rotary  coil  and  core  is  use- 
ful when  this  homopolar  rotary  field  elec- 
tromagnet is  used  as  the  armature  of  an- 
other type  of  commutatorless  D.C.  or  single 
phase  A.C.  motor.  This  form  of  motor 
has  also  been  experimentally  proven. 

If  we  have  three  sets  of  co-operating 
coils  with  the  rotary  coils  all  keyed  upon 
the  same  shaft  and  spaced  120°  apart,  then 
we  obtain  a  three  phase  system  and  the 
actions  and  reactions  between  the  fields  of 
the  rotary  and  stationary  coils  of  the  sev- 
eral units  neutralize  each  other  so  that  no 
power  is  consumed  in  driving  the  rotary 
coils. 

The  homopolar  rotary  field  coils  may  be 
variously  formed  and  disposed;  and  the 
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magnetic  fields  produced  by  them  used  and 
combined  in  a  great  variety  of  ways,  and 
the  magnetic  circuits  may  vary  in  form  in 
any  way  to  suit  any  particular  use  of  the 
homopolar  rotating  magnetic  field ;  and 
both  D.C.  or  A.C.  may  be  used  in  the  co- 
operating coils ;  and  when  D.C.  is  used  in 
the  co-operating  coils,  its  strength  may 
differ  in  the  stationary  coil  from  that  in 
the  rotary,  thereby  making  possible  mag- 
netic fields  of  various  wave  forms.  By 
varying  the  widths  of  the  co-operating  coils 
we  may  vary  the  wave  form  of  the  mag- 
netic field  also. 

Besides  single  phase,  polyphase  and  direct 
current  motors  and  transformers,  this  elec- 
tromagnet lends  itself  to  various  new  types 
of  A.C.  rectifiers;  but. all  tltfe  above  it  is 
best  to  treat  of  in  separate  papers. 

There  is  an  equivalent  system  which  may 
be  possible,  in  which  the  coils  and  their 
magnetic  lines  aid  and  oppose  each  other 
at  alternate  successive  periods,  but  in  which 
the  coils  are  not  caused  to  be  differential 
and  non-differential  by  being  wound  over 
each  other,  but  it  is  evident  that  such  a 
system  must  be  far  inferior  (if  at  all  oper- 
ative or  practical)  to  the  system  shown 
and  described  herein  where  botji  magnetic 
fields  are  enclosed  by  both  co-operating 
coils  within  the  same  space. 
.  Since  only  one  coil  of  the  pair  revolves, 
only  one-half  of  the  windings  of  the  elec- 
tromagnet rotate  and  these  windings  are 
in  the  form  of  simple  coils  thru  which  D.C. 
is  flowing,  hence  centrifugal  force  and  high 
voltage  are  no  bar  to  rotation;  and  direct 
E.M.F.  produces  less  strain  on  the  insula- 
tion than  an  alternating  E.M.F. ;  and  all 
coils  being  in  series  reduces  the  voltage 
at  the  terminals  of  the  rotary  coils  so  that 
excessive  voltage  can  be  used  in  the  vari- 
ous applications  of  the  electromagnet. 

Either  the  stationary  or  rotary  coils, 
however,  must  produce  polarities  of  oppo- 
site direction  in  a  pair  of  units  in  any  case. 
Fig.  2  has  the  rotary  coils  with  polarities 
in  a  different  direction  in  each  unit. 
,  Any  number  of  sets  of  units  such  as 
Fig.  3  may  be  used  and  thus  obtain  any 
number  of  phases  by  giving  each  set  a 
proper  phase  displacement. 

Tesla  uses  a  continuous  magnetic  cir- 
cuit. I  use  a  discontinuous  magnetic  cir- 
cuit. The  lines  of  force  in  the  magnetic 
circuit  surrounded  by  the  coils  in  the  Tesla 
system  reverse  in  direction,  whereas  the 
lines  of  force  in  the  magnetic  circuit  sur- 
rounded by  the  coils  in  my  system  do  not 
reverse  in  direction. 

My  motor  starts  with  full  load  just  as 
Tesla's  does,  because  the  starter  is  applied 
on  the  co-operating  coil  shaft  and  not  on 
the  main  shaft  and  in  this  respect  it  differs 
from  all  other  non-self-starting  motors, 
whether  A.C.  or  D.C,  which  latter  must 
all  have  the  starter  on  the  main  shaft. 

Three  such  sets  of  units  as  Fig.  3  may 
also  be  employed  to  get  a  three  phase  sys- 
tem, each  set  with  the  rotary  coils  at  120° 
displacement  from  the  others. 


RELEASE  RADIOS. 

Naval  operation  or  control  of  all  private 
radio  stations,  assumed  during  the  war 
emergency,  was  relinquished  at  midnight, 
February  29,  under  an  executive  order  by 
Secretary  Daniels. 

At  the  office  of  Naval  Communications 
it  was  explained  that  all  stations  taken  over 
by  the  Government  at  the  outbreak  of  the 
war  would  be  returned  to  their  owners  and 
that  all  new  stations  built  during  the  war 
by  private  concerns  and  which  could  not 
be  operated  because  of  the  wartime  restric- 
tions, could  be  operated  after  February  29. 

Six  high-powered  stations  controlled  by 
the  Radio  Corporation  of  America  were 
taken  over  at  the  outbreak  of  the  war. 
They  are  at  Marion,  Mass. ;  New  Bruns- 
wick and  Tuckerton,  N.  J. ;  Bolinas  and 
Marshall,  Cal.,  and  Kahuku,  Hawaiian 
Islands. 


From  a  Weakling  to  Physical  Perfection 


TONY  MASSIMO  (Reproduced  from  "Strength") 


FROM  a  Weakling  to  Phy- 
sical Perfection  is  the  rec- 
ord of  Tony  Massimo.  As 
a  lad,  Massimo  was  a  "runt," 
and  was  deathly  afraid  of  re- 
maining one  all  his  life.  He 
dreamed  continually  of  strong 
men,  and  put  his  dreams  into 
action  with  a  set  of  adjustable 
bar-bells. 

To-day  Massimo  is  one  of  the 
most  perfectly  developed  men 
in  the  country.  He  furnishes  a 
striking  example  of  what  can 
be  accomplished  by  a  proper 
system  of  exercise. 

In  order  to  have  perfect  health 
you  must  have  a  strong  body. 
A  strong  body  is  one  in  which 
all  the  muscles,  because  in  con- 
stant use,  perform  their  func- 
tions properly;  thu3  giving  the 
necessary  support  to  the  vital 
organs. 

Our  system  of  exercise  pro- 
vides for  the  regular  use  of  the 
entire  muscular  system,  and  has 
helped  thousands  of  men  and 
boys  to  better  health.  Don't 
you  think  that  the  system  of 
exercise  which  produces  men 
like  Massimo  can  do  something 
for  you?  If  you  are  interested 
in  better  health,  send  to-day  for 
our  illustrated  catalog  and  fold- 
er No.  1 8,  describing  our  sys- 
tem of  exercising. 


THE  MILO  BAR  BELL  COMPANY 


Diamond  &  Third  Sts. 


Dept.  4 


Philadelphia,  Pa. 


A  New  Business— Big  Business 

A  Business  to  Enthuse  Over— The  "Ideal"  Lawn  Mower  Sharpener 

new  invention  that  sharpens  lawn  mowers  scientifically — 
perfectly,  wonderfully;  does  the  work  a3  nothing  else  can. 


Mr.Francis  says:  "I  have 
sharpened  289  Lawn 
Mowers  so  far  this  month, 
and  I  intend  to  make  it 
400."  He  charged  $1.00  per 
mower.  If  he  sharpened  the 
full  400  mowers,  he  earned 
$400  in  One  Month. 

"IDEAL"  paid  for  itself 
in  less  than  a  week. 

You  Start  Now 


A  GOOD  BUSINESS 
PROPOSITION 

Win.  D.  Troutner,  111.,  says, 
**I  have  preference  of  Lawn 
Mower  Sharpeningfromother 
towns  12  to  20  miles  around." 
You  can  have  the  same  kind 
of  business. 


Earns  $22  One  Day 

Elmer  Smiley,  Albia,  la.,  writes, 
"I  have  sharpened  22  lawn  mowers 
today. "-$22.00  daily  earnings  ia 
some  money. 


E.  W.  McCormick  says:  "Have 
had  11  Ideal "  only  15  days-sharp- 
ened 117  mowers,  plenty  of  work 
ahead."  That  is  making 

$117  in  Two  Weeks 

No  town  too  small.  Lawn  Mowers  all  dull- 
owner -doesn't  know  where  to  get  it  sharpened. 
Mowing- the  lawn  dreaded  because  of  doll  or  improperly  sharpened  mower.  Lawn 
mowing  healthful,  invigorating  and  pleasant  when  mower  13   Ideally"  sharpened. 
You  do  the  work,  scientifically — you  are  in  big-  demand. 

Lawn  Mowers  Sharpened  to  Razor  Edge 

People  glad—owners  delight  in  mowing  lawn  with  mowersharpenedonan"  Ideal." 
Mower  runs  light — click — click — click — and  the  grass  is  cut.  build  permanent 
business  for  yourself.  Start  now! 

Today  proposition  a  mm  mm  mm  mm   mm    mm  g|.  g 

we  have  de-  ' 

tailed  nius-  ^  (fee  This— IHail  K  Today  I 

strated  book  to  send  you.  M  — 
Write  today  for  our  prop-    *  The  FATE-ROOT-HEATH  CO 
osition.  m, 

'he  FATE  ROOT-   '  Sts.,  Dept  40  Plymouth,  Ohio 

HEATH  CO     £  Send  me  at  once  details  of  your  com* 

Department  40  j-y 

■V  Name 


FREE 


plete  proposition. 


Bell  &  High  Sts. 
Plymouth,  f 


Ohio, 


Address- 


LEARN  WIRELESS  TELEGRAPHY 

Fascinating  and  Educational  Work— Big  Salaries— Prepare  Now 

The  United  States  Shipping  Board  is  making  heavy  demands  upon  usf  or  Dodge-trained  wirelessoper- 
ators.  Travel  all  over  the  world,  secure.f  ree,  unsurpassed  living  accommodations  and  earn  a  bigsalary. 

We  Also  Teach  Morse  (Wire)  Telegraphy  and  Railway  Accounting 
School  established  45  years.    Endorsed  by  wireless,  railway  and  telegraph  officials.  Low 
rates.  Students  can  earn  living  expenses  while  attending  school.    Catalog  Free.  Write  Today. 

Dodge's  Telegraph  and  Wireless  Institute  22  nd  St.,  Valparaiso,  Indiana 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance  — 
U.  S.  Navy  and  U.  S.  Army  Standard 


THE 
cers 
Planes, 


Radio  Offi- 
of  the  NC 
after  test- 
ing all  other 
buzzers,  de- 
cided to  use 
the  "Mesco" 
on  their  ra- 
dio equip- 
ment. The 
R  -  3  4  was 
equipped  with  two  Mesco  Radio  Buzzers. 

Why?  Because  of  its  reliability  and  con- 
stancy in  operation ;  greater  output  efficiency ; 
ease  of  adjustment;  unaffected  by  extreme  vari- 
ations in  weather  conditions ;  exposed  wires 
eliminated. 

Sparking  is  almost  entirely  eliminated,  so  that 
the  energy  lost  in  light  and  heat  in  the  operation 
of  other  buzzers  is  here  conserved  and  radiated 
in  the  form  of  oscillating  energy. 

This  buzzer  maintains  a  constant  note  and  is 
recommended  as  an  exciter  for  checking  wave- 
meters  where  pure  note  and  ample  energy  are 
required. 

List  No.  55,  Mesco  Radio  Buzzer 
Price  $2.05 

MESCO  WIRELESS  PRACTICE  SET 


The  Practice  Set  comprises  a  regular  telegraph 
key  without  circuit  breaker,  a  special  high  pitch 
buzzer,  one  cell  Hed  Seal  Dry  Battery,  and  four 
feet  of  green  silk  covered  flexible  cord. 

The  key  and  buzzer  are  mounted  on  a  highly 
finished  wood  base,  and  three  nickel  plated  bind- 
ing posts  are  so  connected  that  the  set  may  be 
used  for  five  different  purposes. 
List  No.  Price 
342    Telegraph  Practice  Set,  with  Battery 

and  cord  $3.24 

Weighs  4  lbs.  packed. 

Price  does  not  include  postage. 
lirdAA  Combination  Practice  Set  for  Learning  the 
MtSLU  M°-  and  Continental  Visual  and  Audible 
"■■.www  Codes 


This  outfit  is  the  only  reliable  instrument  which  will 
enable  .students  to  become  proficient  operators  in  the 
U.  S.  Naval  Service,  because  it  is  equipped  with  a 
buzzer  and  miniature  lamp  enabling  the  user  to  master 
ooth  the  visual  and  audible  signals  Quickly. 

List  No.  52 — Practice  Set  with  Red  Seal 

Battery  and  Cord  $4.05 

Weighs  4  lbs.  packed.  Price  does  not  in- 
clude postage. 

We  carry  in  stock  a  Large  and  Complete 
Line  of  Standard  Wireless  Material.  Ex- 
perienced Wireless  Experts  in  Charge  to  ex- 
plain and  demonstrate  it. 


W-10Wireless 


Manual  W-10 


About  March  15th  we  will  have  ready  for  distribu- 
tion a  new  Manual  and  Catalog  of  standard  radio  ma- 
terial illustrating  and  describing  in  detail  the  various 
Instruments  used  in  connection  with  the  transmission 
and  reception  of  wireless  messages.  No  expense  has 
been  spared  to  make  this  Wireless  Manual  complete 
and  up-to-date  in  every  way  so  as  to  be  of  assistance 
not  only  to  the  amateur,  but  also  to  the  professional 
user  and  experimenter  in  the  most  fascinating  of  all 
modern  arts. 

The  size  of  the  Manual  will  be  5%"  x  9"  and  will 
cortain  approximately  180  pages. 

If  interested  send  in  your  name  and  address  and 
a  copy  will  be  sent  to  you  as  soon  as  issued. 

Manhattan  Electrical  Supply  Co., Inc. 


17  Park  Place,  New  York,  N.  Y. 

ST.  LOUIS 
1 106  Pine  St. 
604  Mission  St. 


CHICAGO 
114  S.  Wells  St. 

SAN  FRANCISCO  OFFICE 


EEWflsUble  Optic 


By  HENRY  de  GALLAIX 

(Continued  from  page  1127) 


of  the  parabolic  mirror;  it  then  runs  over 
a  second  roller  O1  which  tightens  the  rib- 
bon and  finally  comes  back  to  the  box. 
Like  a  transmission  tape,  this  band  of 
paper  always  follows  the  same  circuitous 
way.  The  speed  of  the  movement  is  regu- 
lated according  to  the  speed  of  emission 
of  the  Morse  signals.  If  the  transmission 
of  the  messages  is  speedy,  it  is  convenient 
to  give  a  greater  speed  to  the  ribbon  and 
vice  versa.  The  whole  of  the  receiving 
mechanism,  clockwork  ribbon  and  its  bear- 
ing can,  by  means  of  a  micrometric  dead- 
end screw  and  sliders  P  and  R,  move  for- 
wards and  backwards  so  as  to  make  it  pos- 
sible to  always  obtain  the  absolutely  cor- 
rect focus.  At  the  top  of  the  transmitter 
is  an  ordinary  lens  T,  permitting  a  clear 
inspection  of  the  telegram  written  on  the 
endless  paper  ribbon. 

Now  let  us  see  the  physical  phenomena 
which  takes  place  in  the  receptor  when  the 
infra-red  rays  are  received.  These  rays 
having  gone  thru  the  colorless  glass  fall 
on  the  parabolic  mirror,  which  reflects 
them  to  a  spot  called  the  focal  point.  All 
rays  are  concentrated  at  the  focus  before 
dispersing  again. 

Therefore  at  this  focal  point  the  paper 
tape  is  arranged  to  pass,  and  which  re- 
ceives all  the  infra-red  rays  concentrated 
in  one  spot.  This  ribbon,  the  composition 
of  which  is  quite  special,  and.  in  which  en- 
ters a  good  deal  of  zinc  sulfate  in  allotropic 
condition,  has  the  curious  peculiarity  of 
turning  black  instantaneously,  when  sub- 
jected to  infra-red  rays.  The  ribbon  form- 
ing a  closed  circuit,  it  seems  unavoidable 
that,  after  a  full  turn  of  the  ribbon,  fresh 
signals  should  be  inscribed  over  the  old 
ones.  But  a  second  and  wonderful  pecul- 
iarity of  that  paper  is  then  used.  The 
spot  on  the  ribbon  which  has  already  re- 
corded a  signal,  before  coming  for  the 
second  time  to  the  focus  of  the  mirror,  goes 
thru  a  small  closed  chamber  where  it  bathes 
in  blue  light,  which  has  the  effect  of  blot- 
ting out  the  black  traces  left  on  the  paper 
by  the  infra-red  rays. 

From  a  military  point  of  view,  this  has 
great  significance.  An  apparatus  of  this 
type  falling  into  the  enemy's  hands,  even 
intact,  will  not  reveal  anything  about  the 
messages  previously  received,  since  soon 
after  their  emission  and  after  they  have 
been  read,  they  are  utterly  effaced  and 
could  not  be  reproduced  by  any  means. 
[The  signals  would  efface  themselves  in  a 
short  time  anyway  without  the  blue  light 
bath,  even  tho  a  little  more  slowly,  as  Dr. 
Peter  Cooper  Hewitt  has  pointed  out. — 
Ed.~] 

Now  that  the  description  of  the  trans- 
mitting and  receiving  apparatus  is  com- 
plete, we  may  say  a  few  words  about  their 
use  and  efficiency.  To  make  telegraphic 
communication  possibLe,  the  transmitter  and 
receiver  must  face  each  other,  so  that  the 
central  longitudinal  axes  of  the  transmit- 
ter and  receiver  line  up.  Therefore  careful 
aiming  is  necessary,  and  it  is  the  first  oper- 
ation to  be  done  when  transmitter  and  re- 
ceiver are  set  up  first.  For  daily  transmis- 
sion transmitter  and  receiver  are  provided 
with  a  tubular  sighting  device  without 
lens,  but  when  the  distance  between  the  two 
apparatuses  increases  to  one,  two  or  three 
miles,  telescopic  sight  is  then  required.  If 
the  sighting  is  done  at  night,  the  same  de- 
vices are  used,  but  the  position  of  each 
apparatus  is  indicated  by  a  quick  flash  of 
light  produced  by  an  ordinary  electric  flash- 
light. The  receiver  playing  but  a  passive 
part  in  the  invisible  optic  telegraphy,  the 


Radio  Diagrams 

and  Formulae 
in  Loose  Leaf  Form 

The  publishers  of  the  CONSOLIDATED 
RADIO  CALL  BOOK  have  completed  tho 
preparation  of  diagrams  and  instructions 

on: — 

Measurement  of  Capacity  of  a  Condenser. 
(Substitution  Method.)  Calibration  of  a 
Variable  Condenser.  Two  Diagrams  and 
Curve  No.  1 

Measurement  of  Inductance  of  a  Coil  or  Circuit. 
Two  Methods — Two  Diagrams  No.  2 

Measurement  of  Distributed  Capacity  of  an  In- 
ductance.   Diagram  and  Curve  No.  3 

Measurement  of  Fundamental  Wavelength  of 
an  Antenna.  Three  Methods.  Three  Dia- 
grams No.  4 

Measurement  of  Wavelength  of  Distant  Trans- 
mitting Station.  Two  Methods.  Calibration 
of  a  Receiving  Set.    Two  Diagrams. ..  .No.  5 

Measurement  of  Effective  Antenna  Capacity. 
Two  Methods.    Two  Diagrams  No.  6 

Measurement  of  Inductance  of  Antenna  and  a 
Third  Method  of  Measuring  Effective  Capac- 
ity of  Antenna.    One  Diagram  No.  7 

Measurement  of  Antenna  Resistance.  Substi- 
tution Method  No.  8 

Schematic  Wiring  Diagram  of  Regenerative  Au- 
dion  Receiving  Set  Suitable  for  Receiving 
High  Power  Undamped  Wave  Stations.  Con- 
nections shown  are  those  used  in  most  Navy 
and  Commercial  Receivers  No.  50 

Table  giving  the  value  of  LC  (Product  of  In- 
ductance and  Capacity)  for  wavelengths  from 
300  to  20,000  meters.  Inductance  in  Micro- 
henrys  No.  100 

Table  same  as  above  but  with  Inductance  in 
centimeters  No.  101 

Schematic  Wiring  Diagram  of  Signal  Corps 
Type  SCR-68  Radio  Telephone  Transmitting 
and  Receiving  Set  No.  51 

Schematic  Wiring  Diagram  of  Type  CW-936 
(Navy  Submarine  Chaser)  Radio  Telephone 
and  Telegraph  Transmitter  and  Receiver. 

No.  52 

Schematic  Diagram  of  Type  S.E.  1100  (Navy 
Flying  Boat)  Radio  Telephone  and  Tele- 
graph Transmitter  No.  53 

These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented.  They  are  printed 
on  pages  size  8Vz  x  11. 

Complete  Sel  of  14  Sheets  ^ 

as  described,  sent  postpaid  /  OC 

CONSOLIDATED  RADIO  CALL 
BOOK  CO.,  Inc. 
41  Park  Row,  New  York,  N.  Y. 


The  Newest  Things 

IN  WIRELESS 

Are  in  These  Three  Books 

Now  ready  for  delivery 
RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Every  amateur  should  liave  this  book  as  it  answers  the 
questions  you  want  to  ask  and  covers  all  phases  of 
the  subject  matter  indicated  by  its  title. 

Cloth  Bound,  320  Pages.    Price  $1.75 
THE  WIRELESS  EXPERIMENTERS'  MANUAL 

By  E.  E.  Bucher 
Mr.  Bucher's  latest  book.  The  only  one  that  compre- 
hensively covers  all  phases  of  wireless  work,  including 
the  latest  practices  in  both  Radio  Telegraphy  and 
Telephony.  Most  complete  text  book  on  these  subjects 
>  i'L  published. 

Cloth  Bound,  Approximately  300  Pages.    Price  $2.25 
HOW  TO  CONDUCT  A  RADIO  CLUB 
By  E.  E.  Bucher 

One  of  the  most  popular  wireless  books  ever  published. 
Covers  parliamentary  procedure,  indoor  and  outdoor  ex- 
periments, 5.000-niile  receiving  sets,  use  of  vacuum 
lubes  and  many  other  subjects. 

Paper  Cover,  148  Pages.    Price  75c 
THE  WIRELESS  AGE 
A  monthly  magazine  that  will  keep  you  posted  on  the 
up-to-the-minute   things   in   wireless  communication. 
Official  organ  of  the  National  Amateur  Wireless  As- 
sociation. 

Price  Per  Year  $2.06 
SPECIAL  COMBINATION  PRICE 
All  Four  for  Only  $6.25 

WIRELESS  PRESS 
62  Broad  St.,  New  York 
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Your 


The  demand 
for  Radio  op- 
f*  Utilise  erators  both 
at  sea  and  in 
land  positions  still  persists. 
Better  inducements  are  con- 
stantly offered.  Our  brief 
course  equips  you  thoroughly 
for  the  best  paying  positions. 

Terms  moderate  and 
payments  arranged  to 
suit  your  circumstances 

SCHOLARSHIPS  TO 
EX-SERVICE  MEN 

Call  or  write  for  descriptive 
literature. 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue  near  Broadway 
BROOKLYN 

Telephone  Williamsburg  3800 


ARE  YOU  SATISFIED— 

with  a  double-slide  tuner,  crystal  detector,  and 
80-ohm  phones? 

If  you  are,  don't  waste  your  time  reading  this — 
but  if  you  want  to  get  the  maximum  range  from  your 
set,  we  have  the  instruments  that  will  give  you  this 
range  at  all  times.  Our  instruments  are  real  profes- 
sional quality. 

The  two  step  amplifier  illustrated,  will  give  the 
maximum  amplification  and  has  "B"  Batteries  in- 
cluded. It  uses  standard  V.  T.  Tubes  Further 
information  on  request.  Price  without  tubes,  $50.00 
The  PRECISION   EQUIPMENT  CO..  Manufacturing 

Engineers.  Dent.  E,  2437  Gilbert  Ave..  Cincinnati 


WIRELESS 


Apparatus,  Raw  Mate- 
rials, Magnet  wires, 
motors,  experimenters'  needs,  novelties  listed 
in  our  Catalogue  C-3.  Assure  yourself  of 
prompt  service  and  right  prices  by  buying  from 
this  world  famed,  reliable,  Experimenters'  Sup- 
ply House.  99  of  every  hundred  orders  re- 
ceived shipped  zvithin  24  hours.  Catalogue  C-3 
FREE  on  request. 

THE  NEWMAN-STERN  CO.,       Cleveland,  O. 


Universal  Radio  System 

Up  to  the  minute  radio  apparatus  for  pro- 
gressive users  who  can  recognize  quality. 
Send  stamp  for  catalogue. 

Universal  Radio  Mfg.  Corp. 

Dept.  W  Elmira,  N.  Y. 


WILCOX  PANEL 
— 1  SWITCH 

"The  Best" 
Vi  In.  Radius  Postpaid  Price 

Complete  Switch,  polished  brass  finish. 50o 
Complete  Switch,  nickel  plated  finish.. 60o 

Knob,  turned  and  polished  25o 

Switch  points,  brass  finish   2o 

Switch  points,  nickel  plated  finish  ...  4o 
THE  WILCOX  LABORATORIES,  Lansing,  Mich. 


distance  at  which  messages  sent  -by  infra- 
red rays  can  be  received  depends  almost 
entirely  on  the  power  of  the  transmitter. 
Having  had,  at  the  battle  front,  the  oppor- 
tunity of  testing  the  apparatus  which  I  have 
just  described,  the  numerous  practical  tests 
to  which  they  were  submitted  gave  the  fol- 
lowing results : 

A  transmission  of  one-half  mile  for  a 
transmitting  apparatus  of  a  diameter  of 
one  foot;  and  a  transmission  of  one,  two 
and  three  miles  for  transmitters  of  two, 
three  and  five  feet  of  diameter.  These 
transmitters  were  electric  searchlights  on 
which  a  red  manganese  glass  had  been 
adapted.  To  be  impartial,  after  enumerat- 
ing the  many  advantages  of  the  invisible 
optic  telegraphy,  I  might  as  well  confess 
its  principal  defect,  for  which  no  remedy 
has  been  found  so  far,  but  which  it  is 
hoped  will  soon  be  found.  That  defect 
is  the  great  loss  of  energy  incurred  by 
first  producing  a  source  of  white  light  and 
then  in  using  only  the  infra-red  rays  in- 
cident to  it.  It  is  the  greatest  portion,  say 
nearly  99/100ths  of  the  luminous  energy, 
which  remains  unproductive  and  thus  the 
efficiency  of  invisible  optic  telegraphy  com- 
pared to  ordinary  telegraphy  is  greatly  re- 
duced. But  the  advantage  of  its  invisi- 
bility compensates  in  a  large  measure  for 
this  loss  of  energy.  On  the  other  hand, 
the  solution  which  seems  the  simplest,  i.  e., 
to  create  directly  a  source  of  pure  infra- 
red rays  and  emit  them  without  the  help 
of  a  manganese  glass,  which  would  no 
longer  be  of  any  use,  has  been  studied  for 
a  long  time. 


INVISIBLE  LIGHT  IN  WARFARE. 

When  a  source  of  light  is  put  at  the  prin- 
cipal focus  of  a  converging  lens  the  emer- 
gent beam  consists  of  parallel  rays  and 
consequently  does  not  change  in  cross- 
section  as  it  proceeds.  Often  the  narrow- 
ness of  such  a  beam  prevents  its  being 
observed.  Greater  accuracy  was  obtained 
by  using  a  filter  which  permitted  only  the 
extreme  red  rays  to  issue.  These  would  be 
invisible  to  an  observer  unless  he  protected 
his  eyes  from  daylight  by  a  similar  screen, 
says  R.  W.  Wood  in  Proceedings  of  the 
Physical  Society,  London.  Through  such  a 
screen  only  the  red  light  could  penetrate 
and  the  eyes  of  the  observer  would  be  in 
a  sensitive  state  owing  to  the  exclusion  of 
ordinary  light.  By  such  an  arrangement 
secret  signals  can  be  transmitted.  A  varia- 
tion of  method  was  the  use  of  a  screen 
transmitting  only  ultra-violet  light,  which 
was  received  on  a  fluorescent  screen.  The 
range  of  signaling  in  both  cases  was  about 
six  miles. 

The  following  arrangement  proved  of 
great  value  in  •  maintaining  communication 
between  ships  of  the  same  convoy  at  night. 
In  this  case  the  light  was  sent  out  not  as 
a  parallel  beam,  but  as  a  beam  diverging 
in  all  directions.  A  Cooper-Hewitt  mer- 
cury arc  was  the  light  source.  It  was  sur- 
rounded by  a  glass  chimney  thru  which 
only  ultra-violet  light  emerged.  This 
caused  parts  of  the  eye  and  natural  teeth 
to  fluoresce,  while  false  teeth  were  black. 
The  receiving  apparatus  is  a  barium-plat- 
ino-cyanide  screen  placed  in  the  principal 
focus  of  a  converging  lens.  The  range  was 
about  four  miles. 


HE  FINDS  SISTER  LOST  13  YEARS 
BY  USING  WIRELESS. 

Located  by  a  wireless  sent  from  her 
brother's  amateur  plant,  Cleo  Archer, 
seventeen,  lost  thirteen  years,  has  been  re- 
stored to  her  mother's  home  at  Toledo, 
Ohio. 

Two  weeks  ago  Lester  Archer,  nineteen, 
sent  out  a  wireless  call  to  all  amateur  wire- 
less plants  within  a  radius  of  800  miles 
asking  them  to  help  locate  his  sister.  He 
was  informed  that  she  could  be  found  on  a 
farm  near  Rockford,  Ohio. 


No  Other  Typewriter  Can  Do  This: 

MULTIPLEX  HAMMOND'S 

Many  styles,  many  languages 
Two  ty^osor  I  an  gu  ages  al  ways  I  n  the  machine) 

^uxvt  c3uA/rv        jK/rvo^  -to-  ©(vorvje- 


The    Al  World's 
Most  Wonderful 
"Writing  Machine" 

Here's  a  polyglot  machine  that  writes  all  lan- 
guages from  Eskimo  Indian  to  Kata  Kana  Japanese. 
There  are  over  365  different  type-sets  to  choose 
from.  The  type  is  instantly  interchangeable — two 
different  languages  or  type-sets  are  always  on  the 
ONE  machine.  You  "Just  turn  the  knob" — to 
change  language  or  type. 


MANY  TYPEWRITERS  IN  ONE 

Sounds  like  an  Arabian  Nights  story — but  the 
machine  itself  is  very  practical,  very  real.  It  is  the 
typewriter  President  Wilson  uses  personally — the 
typewriter  he  took  with  him  when  he  visited  King 
George. 

Types  for  all  purposes 
and  for  all  languages 
Spaotng  to  suit  size  of  type 

Perfect  alignment 
All  on  one  MULTIPLEX 

The  marvelous,  INSTANTLY  interchangeable 
type  feature  is  only  one  of  the  many  reasons  why 
thousands  of  prominent  men  and  women  in  all 
walks  of  life  prefer  and  personally  use  the  Multiplex. 

For  the  Mathematician,  Engineer,  Chemist, 
Astronomer,  Surveyor,  Navigator — there  is  no 
typewriter  like  the  Multiplex  Hammond!  The 
Multiplex  does  many  things  that  no  other  type- 
writer  can  do  ! 

The  Mathematical  Multiplex  contains  the  charac- 
ters and  signs  used  for  writing  in  higher  and  lower 
mathematics,  and  for  engineering,  mechanics,  etc., 
as  well  as  for  all  the  ordinary  work  that  can  be 
done  on  any  typewriter. 

THE  HEART  OF 
THE  HAMMOND 

WRITE  FOR 
FREE  BOOKLET 

showing  the  many 
languages  and  type 
sets  of  the  Multiplex 
— there's  a  type  for 
every  profession, 
every  business,  every 
s  c  i  e  n  c  e  ,  including 
technical  signs  and 
symbols  and  chemical 
keyboard. 


Write  your  name,  address  and  occupation  on  the  margin 
of  this  page  NOW  and  mail  to 

HAMMOND  TYPEWRITER  CO. 

589  East  69th  St.  New  York  City 


Also  an  Aluminum  PORTABLE  Model. 

capacity.    Ask  for  special  Folder. 


11  lbs.  Full 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  zvriting  to  advertisers. 


1216 


ELECTRICAL  EXPERIMENTER 


March,  1920 


COPPER  AERIAL  WIRE 

SOc  FOR  lOO 
FEET 

We  are  putting  on  another  s£..e  of  absolutely 
pure  No.  14  gauge  copper  aerial  wire  at  50c 
per  100  feet.  We  also  have  in  stock  some  of 
this  wire  in  No.  12  gauge  the  price  of  which 
is  SOc  per  100  feet.  All  orders  must  be  ac- 
companied by  parcel  postage  and  insurance 
charges.  We  make  no  C.  O.  D.  shipments. 
Prices  subject  to  change  without  notice. 


Induction  coils — primary  I  ohm,  secondary 
55  ohms — shipping  weight  2  lbs.  each.  50c 
Desk  telephones— standard  type  just  as  used 
in  all  large  cities  and  towns,  is  equipped  with 
sensitive  transmitter  and  receiver,  switchook 
with  genuine  platinum  contacts  and  hard 
rubber  mouthpiece.  The  telephone  is  nickel - 
plated  and  is  slightly  used  but  guaranteed 
absolutely  by  us.  The  new  price  on  this 
telephone  is  $10.00.  The  shipping  weight 
is  5  lbs.  Our  price  $3.50 

We  can  furnish  the  same  as  above  in  a  wall 
type  telephone  being  equipped  in  addition 
with  a  1000  ohm  ringer.  Cabinet  finished  in 
dark  oak.  The  new  price  on  this  telephone 
is  $14.50  but  since  they  are  slightly  used  we 
are  closing  them  out  at  $4.75. 
Shipping  weight  15  lbs. 

Be  sure  and  include  postage  and  insurance 
with  each  of  the  above  items  when  ordering; 
otherwise  they  will  be  shipped  by  express 
collect. 

Send  5c  (or  our  illustrated  catalogue 

ELECTRICAL  SPECIALTY  CO. 

Dept.  E-48-50  So.  Front  St.,  Columbus,  Ohio 


FREE!  FREE!  FREE! 

Our  catalog  of  "BETTER  QUALITY"  Apparatus. 
Write  now.  Do  not  hesitate.  Bargains  such  as  Audion 
Cabinets  complete  $8.00.    Red  Seal  batteries  38c,  etc. 

B-BATTERIES 

OUR  "BETTER  QUALITY"  TYPE 


22.5 
VOLTS 

15 
CELLS 


45 
VOLTS 

30 
CELLS 


To  enable  every  amateur  to  use  our 
SUPER  "BETTER  QUALITY"  B- 
BATTERIES,  they  are  now  offered  at 
a  price  within  reach  of  all.  Remember 
that  our  B-Ba  tteries  are  sold  to  you  on 
a  Money-back  basis.  They  are  FULLY 
GUARANTEED,  and  your  money 
CHEERFULLY  REFUNDED  if  not  sat- 
isfied. Our  motto  "RETAILING  AT 
WHOLESALE  PRICES." 


Cat.  No.  Voltage 
BB-154  22.5 
BB-158  22.5 
SBB-3012  45. 


Average  Life 
4  months 
8  months 
I  year 


Our 
Price 
$1.25 
2.20 
4.35 


Audio  Tron  Amplifiers  $6.00  p.p. 


Post- 
paid 
Add 
10c 

35c 
70c 


THE  H.  S.  WIRELESS  CO. 

164  Ross  St.  Brooklyn,  N.  Y. 


Radio  Men 
Wireless  Amateurs 

We  carry  a  complete  line  of  Grebe,  De 
Forest,  Marconi,  Murdock,  Clapp-East- 
ham,  and  all  other  leading  makes  of 
Radio  Apparatus  from  Contact  Points 
to  complete  sets. 

Agents  for  RADISCO  Apparatus 
Including    Coils,    "B"    Batteries,  Indicating 
Dials  and  other  parts   distributed  by  them. 
Mail  orders  given  prompt  attention. 
Open  Evenings  until  9:30  P.M. 

KELLY   &  PHILLIPS 

312  Flatbush  Avenue,  Brooklyn,  N.  Y. 
Telephone  Sterling  2380 


READ  THE  CLASSIFIED 
ADS.  ON  PAGES  1220-1223 


rs  Big 
Telescopes 

By  FLOYD  L.  DARROW 

(Continued  from  page  1207) 


a  noble  monument  to  the  men  who  made 
it  possible. 

Some  of  the  other  famous  refractors  are 
the  26-inch  at  the  U.  S.  Observatory  at 
Washington,  D.  C,  the  24-inch  at  Harvard 
University,  and  the  30-inch  at  the  Alle- 
ghany Observatory,  Riverview  Park,  Penn- 
sylvania. In  Europe  are  the  30-inch  lens 
of  the  Imperial  Observatory,  near  Petro- 
grad,  Russia,  the  32-inch  in  the  Meudon 
Observatory,  near  Paris,  the  31-inch  at 
Potsdam,  Prussia,  and  the  28-inch  at  the 
Royal  Observatory,  Greenwich,  England. 

This  article  will  not  be  complete  without 
some  brief  account  of  the  casting  and 
grinding  of  a  large  lens.  It  is  a  task  of 
unparalleled  difficulty  and  requires  the  high- 
est skill  and  the  utmost  patience.  The  big 
crucible  in  which  the  glass  is  melted  con- 
sists of  the  purest  clays  and  is  made  by 
specially  trained  craftsmen.  Before  re- 
ceiving the  "batch"  materials  it  is  heated 
very  gradually  for  a  week  to  a  high  tem- 
perature. Every  step  of  the  process  is  un- 
der perfect  control  and  the  stirring  and 
melting  proceed  for  days.  When  the  glass 
is  ready,  skilled  workmen  lift  the  crucible 
from  the  furnace  and  pour  its  molten  con- 
tents of  dazzling  brilliancy  into  an  iron 
mold  lined  with  sand.  The  mold  is  covered 
with  an  iron  plate  and  lifted  into  an  an- 
nealing furnace,  where  it  remains  for  a 
month  very  gradually  cooling  from  its  high 
temperature  down  to  ordinary  temperature. 
But,  if  this  annealing  is  not  properly  done, 
the  glass  will  possess  strains  and  inequali- 
ties that  render  it  unfit  for  optical  pur- 
poses. 

Next  comes  the  preliminary,  rough  grind- 
ing which  alone  requires  several  weeks. 
At  frequent  intervals  the  glass  is  examined 
for  strains,  veins  and  bubbles — flaws  which 
may  destroy  its  optical  qualities.  In  this 
inspection  work  the  camera,  the  micro- 
scope and  an  instrument  called  the  polari- 
scope  are  employed.  The  glass  for  the 
Lick  objective  was  poured  twenty  times, 
with  a  month  consumed  for  annealing  after 
each  pouring,  before  a  satisfactory  result 
was  obtained. 

Then  comes  the  work  of  the  skilled  lens 
grinder,  who  polishes  the  glass  with  in- 
finite care  and  shapes  it  in  accordance  with 
the  curvatures  calculated  by  the  optician. 
And  these  curvatures  are  calculated  by 
pure  mathematics.  Finer  and  finer  grind- 
ing materials  are  used  and  very  frequent 
tests  are  made  to  determine  the  progress 
of  the  work.  Two  lenses  are  ground  simul- 
taneously— the  double  convex  crown  glass 
and  the  plano-concave  flint  glass.  The 
curvatures  *f  the  two  must  agree  perfectly, 
i.e.,  within  one  two-hundrcd-fifty-thousandth 
of  an  inch.  The  lenses  are  centered  in  a 
lathe  and  after  grinding  the  edges  they  are 
fitted  together  for  mounting  in  the  tele- 
scope tube. 

The  last  forty  years  has  marked  the  most 
notable  era  in  telescope  construction  of  all 
time.  Great  instruments  have  been  fash- 
ioned and  vast  progress  made.  But  we 
have  not  reached  the  end,  and  what  the 
science  of  optics  still  holds  in  store  no  one 
can  predict.   

RADIUM  PRODUCER  DEAD. 

Joseph  M.  Flannery,  fifty-five,  radium 
king  and  first  producer  of  radium  in 
America,  died  in  Pittsburgh,  February  18. 
He  was  an  organizer  of  the  American 
Vanadium  Company,  President  of  the 
Standard  Chemical  Company,  and  fur- 
nished the  Government  with  radium  dur- 
ing the  war. 

More  than  $1,000,000  is  said  to  have 
been  spent  by  Flannery  before  perfecting 
his  radium  process. 


BOYS!  SAT  HOME 


The  Study  of  Electricity  for  Beginners. 
Dry  Batteries.     How  to  Make  .Them. 
Electrical  Circuits  and  Diagrams.    Part  I. 
Electrio  Bells,  Annunciators  and  Alarms. 
Modern  Primary  Batteries. 
Experimenting  with  Induction  Coils. 
Electric  Gas  Igniting  Apparatus. 
Small  Accumulators.    How  to  Make  and  Use. 
Model  Steam  Engine  Design. 
Practical  Electrics. 

Inventions.    How  to  Protect  and  Sell  Them. 

Woodwork  Joints.    How  to  Make  anu  Use. 

The  Fireman's  Guide  to  the  Care  of  Boilers. 

The  Slide  Valve  Simply  Explained. 

The  Magneto  Telephone. 

The  Corliss  Engine  and  Its  Management. 

Making  Wireless  Outfits. 

Wireless  Telephone  Construction. 

The  Wimshurst  Machine.    How  to  Make  It. 

Simple  Experiments  in  Static  Electricity. 

Small   Electrical   Measuring  Instruments. 

Electrical   Circuits  and  Diagrams.     Part  2. 

Induction  Coils.    How  to  Make  Them. 

Model  Vaudeville  Theatres. 

Alternating  Currents.    Simply  Explained. 

How  to  Build  a  20-Foot  Bi-plane  Glider. 

A  B  C  of  the  Steam  Engine. 

Simple  Soldering.    Hard  and  Soft. 

Telegraphy  for  Beginners. 

Low  Voltage  Lighting  with  Storage  Batteries. 

Lieckfeld  Gas  and  Oil  Engines. 

House  Wiring  for  Electric  Light. 

Magnets  and  Magnetism. 

Small  Windmills  and  How  to  Make  Them. 

Collin's  Wireless  Plans.    Part  I. 

Collin's  Wireless  Plans.    Part  2. 

Price  35  cents  each,  postpaid 


SP0N  &  CHAMBERLAIN 

120  G  Liberty  Street,    New  York 


Super-Sensitive  Microphone  ^J-y 


This  instrument  is  offered 
at  an  extremely  low  price. 
It  is  excellent  for  building  your 
own  amplifier.  Can  also  be  used 
in  many  experiments  where  a 
sensitive  microphone  is  required. 

Detectagraph,  $18.00 

This  detecting  instrument  of  mar- 
velous sensitivity  can  be  used  for 
detecting  secret  conversations. 
Outfit  consists  of  Sensitive  Trans- 
mitter. 25-ft.  Black  Cord,  Re- 
ceiver, Headband.  Case  and 
Battery. 

Send  for  One  To-day  and 
Convince  Yourself 

Detectagraph  $18.00 

THE  $18.00  MICROPHO 
DEAF-PHONE 

is    a    super-sensitive  instrument 
which  has  been  developed  to  meet 
the  demands  for  a  practical  and 
efficient  hearing  device  at  an  ex- 
tremely low  price.    It  is  equal  to 
any    $35    instrument   made  and 
superior  to  most  of  them.  The 
outfit    consists    of    One  Super- 
Sensitive   Transmitter   with  cord 
connector;  One  Super-Sensitive  Ear  Piece  with  small 
black  cord:  One  Black  Single  Headband;  Black  Case 
and  Two  Batteries. 

Adjusted  Model  "B"  Horn,  with  No. 
20  High  Grade  Loud  Talking  Receiver, 
Cord    Plugs  and   Desk  Stand  Base. 
Price,  $12.00  Complete. 
Write  To-day  for  Free  Booklet 


G.  B0ISS0NNAULT  CO. 


26  Cortlandt  St. 


New  York 


Makers  of  Super-Sensitive 
Microphone  Apparatus 


American  Electro  Technical  Appliance  Co., 


235  Fulton  Street 


New  York  City 


SPECIALS 

Audion  Detector*/*  qq 

Panel  for  D» 
Crystal  Detector 
zoc  doz.  Stand  for 
Jeweler's  Time  Signal  Set, 

De  Forest  make,  Complete  with  large 
Eveready  "B"  Batteries         $0  E  00 

Without  Bulb 
All  parts  for  the  Amateur  to  build  his  own 
sets.    Catalog  ready  within  three  weeks. 


.75c 


ADVERTISING  PAYS 

It  pays  the  man  who  advertises  and  it  pays  the  man  who 
answers  ads.    For  advertising  rates  in  the  E.  E.,  address 
Advertising  Dept..  233  Fulton  St.,  N.  Y. 
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WherfVbur  Stomach 
Goes  on  Strike 


RADIO 
OPERATORS 

Earn    $125.00  per 
month  and  up,  plus 
all  expenses. 

Modern  Equipment 
Special  Short  Course 
Individual  Instruction 

Call  or  write  for  illustrated 
booklet  and  full  information 
regarding  special  privileges 
included  in  the  tuition  fee. 

Y.  M.  C.  A.  Radio  School 

Dept.  R. 

152  E.  86th  Street  New  York,  N.  Y. 

"  Beat  Radio  School  in  the  East" 


3-INCH  DIAL 
INDICATOR 


Black  Composition 
with  Brilliant 
White  Filled  Engraving 

Dial  No.  66  only  postpaid  $.75 

Dial  No.  67  with  Bakelite 
Knob,  postpaid,  $1.30. 

For  Sale  By  All  RADISCO  Agencies 
and  by 

A.  H.  CORWIN  &  CO. 

4  West  Park  St.,  Newark,  N.  J. 


Radio  Apparatus 

Distributors  of  all  prominent  makes. 
For  immediate  delivery  send  us  your 
orders  for  : —  • 

Murdock  V.  T.  socket  $1.00 

Acme  amplifying  Trans.  Unmounted.  .  .  4.50 
"      modulation      "  "         ...  5.00 

De    Forest    Variable    condenser  .0005 

MFD.  unmounted   5.25 

C.  £.  fixed  grid  condenser  60 

Tested   galena    crystals  22 

"        silicon         "   22 

"        gragle  "   25 

Grebe  modern   detector   stand   2.75 

High  pitch  watch  case  buzzer  70 

Grebe,  Roller-Smith  hot  wire  ammeters 

0-2.5  amps   7.00 

Paragon  back  mounting  rheostats.  .  .  .  1.75 
Render        "  "  "  ....  1.75 

You  will  appreciate  our  prompt  de- 
livery. 

Send  6  cents  for  new  catalog  just  out! 
F.  D.  PITTS  CO.,  Inc. 

12  Park  Sq.,  Dept.  D  Boston,  Mass. 


Scieimce  Him  §>Ee&E&g» 

By  EMERSON  EASTERLING 
RELATIVE  THAT  EINSTEIN  THEORY 

(Continued  from  page  1165) 


tell  how  we  are  sending  our  text-books 
back  to  be  altered  to  lit  the  latest  model 
theory — one  that  seems  to  have  come  to 
stay — only  time  can  tell  that." 

"You've  told  us  all  about  the  stuff  now," 
Wyman  Stewart  spoke  up,  cramming  his 
hands  into  a  leather  coat  and  looking  in- 
tently at  a  picture  of  a  girl  in  Los  Angeles. 
"Now  what  is  it — anything  like  babism  or 
reverse  English?" 

"It — the  theory  of  relativity  is  something 
to  the  effect  that  a  light  ray  is  deflected 
like  radioactive  emanations  by  certain 
forces.  Take  radium  for  instance.  We 
find  there  are  the  emanations,  the  re- 
searchers nicknamed  Alpha,  Beta,  Gamma. 
A,  B,  C,  in  English.  One  of  these  emana- 
tions seems  to  be  nothing  more  than  an 
ethereal  disturbance,  the  other  two  are  af- 
fected by  the  magnet ;  still  the  other  is 
affected,  if  we  could  run  across  some 
affector — perhaps. 

"In  electricity  we  find  that  there  is  a 
strict  relation  between  what  we  term  elec- 
tricity and  magnetism,  one  induces  a  cor- 
responding flow  in  the  other.  If  we  only 
could  fathom  it  out  we  would  find  that  that 
relation  extends — later  I  look  for  the  fact 
to  be  unearthed  bringing  to  light  the  knowl- 
edge of  the  relations,  and  further  knowl- 
edge of  the  extent  of  the  relations — we 
would  find  that  the  light,  current  flow, 
magnetic  flux,  sound,  etc.,  which  are  re- 
sultants of  the  working  of  a  force  we  de- 
fine as  vibration,  are  able  to  be  controlled 
by  the  proper  manipulation  of  that  force. 
What  I  mean  is  that  we  could  shine  a  light 
around  a  corner  without  the  use  of  a 
mirror,  as  we  distort  visions  with  lens  and 
change  sound  vibrations  with  the  audion 
amplifier.  And  that  is  not  all.  We  would 
know  more  of  mind  and  metaphysics  as 
a  result  of  our  researches. 

"The  deflecting  of  the  light  beam  by  the 
sun  proved  that  light  rays  were  affected 
in  much  the  same  manner — perhaps — as  the 
magnetic  and  electrical  fields  deflect  the 
Alpha  and  Beta  rays  " 

"And  I  heard  something  about  the  old 
chronometer  being  given  the  cold  hand  as 
far  as  universal  time  was  concerned,"  Punk 
interrupted. 

"Yes,  for  the  very  simple  reason  that 
TIME  exists  ONLY  in  man's  mind.  Na- 
ture knows  no  such  thing  as  TIME.  Any- 
one can  see  that  time  would  be  different  at 
different  places  in  the  universe.  We  gage 
our  Ingersolls  by  the  revolution  of  the 
earth  on  its  axis  and  its  annual  trip  around 
Old  Sol.  The  Martians  set  their  Walthams 
by  another  scale.  As  the  Centigrade  and 
Fahrenheit  scales  don't  change  the  tem- 
perature, neither  do  our  conceptions  of 
time  alter  the  seasons.  Because  the  in- 
habitants (were  there  any)  on  the  moon 
and  those  of  Mercury  couldn't  agree  about 
a  certain  stellar  happening — one  saying  it 
was  so  many  days  ago,  the  other  saying 
it  was  so  many  months  or  years  (if  they 
calculated  so) — wouldn't  make  either  one 
necessarily  incorrect.  There  still  exists  the 
mathematical  relations,  and  by  clever  com- 
puting we  could  devise  a  schedule  card  for 
interplanetary  communication  that  would 
keep  the  peace  and  harmony  of  the  uni- 
verse uninterrupted." 

"An'  they  couldn't  be  much  worse  than 
our  railroad  time-tables  at  that,"  added 
Bender.  

AUTHORS!!! 
Good  scientific  stories  wanted — Such 
as  "Whispering  Ether,"  by  Mr.  Wolfe, 
in  this  issue.  Good  rates  paid  for  all 
articles  and  stories  accepted  and  pub- 
lisht.  Address  all  manuscripts  to  the 
Editor — Electrical  Experimenter. 


When  your  stomach  or  liver  or 
kidneys  go  on  strike,  it  isn't  for 
shorter  hours  or  higher  pay.  It's 
simply  for  decent,  workahle,  livahle 
shop  conditions.  And  it's  no  mat- 
ter for  compromise  or  arbitration ; 
it's  no  case  for  hesitation  and  de- 
lay. Your  health,  strength,  vitality 
— your  life  Itself — depend  upon 
your  rectifying  the  wrong  conditions 
and  treating  your  faithful  servants 
right. 

YOU  CAN'T  AFFORD  TO  DELAY 

The  wonderful  machine  God  gave 
you  was  built  to  run  a  hundred 
years  or  more,  but  it  will  burn 
itself  out  and  break  down  long 
before  that,  like  any  man-made 
piece  of  machinery,  if  you  abuse 
it  and  let  it  get  into  a  dilated 
state,  and  then  fail  to  make  the 
necessary  repairs.  The  distress 
occasioned  by  constipation,  indiges- 
tion, headaches,  nervousness,  or  any 
other  ailment,  is  merely  a  warning 
flashed  to  your  brain — and  by  the 
brain  to  the  sensory  nerves — that 
one  or  more  of  your  vital  organs 
are  not  running  right:  that  they 
need  attention  and  need  it  quick. 
You  would  be  poisoned  to  death 
within  a  few  days  if  your  kidneys 
went  on  strike.  And  you  are  being 
poisoned  by  constipation  just  as 
surely,  although  more  slowly,  when 
your  intestines  lose  the  power  of 
eliminating  promptly  and  thoroughly 
the  waste  matter  in  the  food  you  eat. 
FIT  YOURSELF  TO  ENOY  LIFE 
A  man's  happiness  largely  depends  upon  his  Vital 
Powers:  his  success  in  social,  domestic  and  business 
life  all  contres  around  this.  If  he  is  not  virile,  he 
is  not  magnetic,  forceful  or  attractive:  neither  is  he 
sought  after — his  very  strength  is  the  axis  upon 
which  all  else  relating  to  him  revolves.  Men  become 
weak  through  overwork,  worry,  sexual  abuse  and  bad 
habits,  and  gradually  lose  their  strength  and  man- 
hood. When  they  reach  the  stage  when  they  find 
their  strength  on  the  wane,  it  is  the  forerunner  of 
failure  and  domestic  happiness  is  then  soon  upset. 
Young  men  become  incapable  of  marriage,  listless  and 
purposeless;  their  brain  power  decreases  as  their 
manhood  fails. 

STRONGFORTISM 

The  principles  of  Strongfortism  are  based  upon  my 
discovery  that  internal  muscular  activity  governs 
Health.  Strength  and  Life  itself.  Most  forms  of  dis- 
ease are  caused  from  the  muscles  losing  their  power 
of  rapid  contraction.  As  these  muscles  are  responsible 
for  holding  the  internal  organs  in  position,  when  they 
are  relaxed  the  organs  gradually  fall  out  of  their 
place  and  rest  upon  other  organs,  upsetting  their 
functioning  and  causing  almost  every  known  form  of 
disease.  Strongfortism  gives  contractile  power  to  these 
muscles  and  quickly  makes  them  normal  and  so  draws 
the  sagging  organs  back  to  their  position. 

Just  what  Strongfortism  is:  simply  the  utilization 
of  Nature's  own  resources  to  free  yourself  from  handi- 
capping ailments,  build  yourself  up  and  regain  your 
iost  health,  strength,  energy  and  power. 

I  have  spent  my  life  studying  out  the  means  whewby 
these  wonderful,  hidden  forces  of  Nature  may  be 
brought  into  play  and  utilized  to  their  fullest  extent 
in  the  upbuilding  of  weak,  ailing,  discouraged  men 
and  women.  By  means  of  them  I  built  up  myself 
until  I  am  called  the  most  perfect  and  the  strongest 
man  in  the  world.  By  the  same  method  I  have 
brought  and  am  bringing  health,  strength,  vitality, 
confidence  and  courage  to  my  pupils  in  every  part  of 
the  civilized  globe.  What  I  have  done  for  them  I  can 
do  for  YOU— there  isn't  the  slightest  doubt  of  it.  I 
Buarantee  results.  I  GUARANTEE  to  improve  your 
condition — whatever  it  may  be  and  whatever  brought 
you  to  it — if  you  will  follow  my  directions. 

SEND  FOR  MY  FREE  BOOK 

Tou  will  be  intensely  interested  in  "Promotion  and 
Conservation  of  Health.  Strength  and  Mental  Energy." 

It  tells  you  just  what  Strongfortism  already  has  done  for 
thousands  of  discouraged,  despondent  men  and  women. 
It  shows  just  what  it  can  do  and  will  do  for  YOU.  with- 
out medicines  and  drugs  of  any  kind,  and  without  inter- 
fering in  any  way  with  your  usual  work  or  occupation. 
Fifteen  or  twenty  minutes  daily  devoted  to  Strong- 
fortism, in  the  privacy  of  your  own  room,  will  bring 
about  an  improvement  that  will  be  noted  with  surprise 
and  gratification  by  all  your  friends. 

Send  for  the  book  today — NOW.  Don't  run  the 
risk  of  missing  it  by  waiting  until  tomorrow.  IT'S 
FREE,  but  its  VALUE  to  you  will  be  inestimable. 
Fill  out  the  coupon  and  enclose  it  with  three  2c 
stamps  to  pay  for  packing  and  postage,  and  I  will 
mail  you  along  with  the  book  a  special  letter  on  the 
points  in  which  you  are  most  interested. 

LIONEL  STRONGFORT 

Physical  and  Health  Specialist 
1204     Strongfort    Institute,    Newark,    N.  J. 


CUT  OUT  AND  MAIL  THIS  COUPON 

il/r.   Lionel  Strongfort,  Newark,   N.  J. 

Dear  Strongfort — Please  send  me  your  book,  "Pro- 
motion and  Conservation  of  Health,  Strength  and 
Mental  Energy,"  for  postage  of  which  I  enclose  6 
cents  in  stamps  to  cover  mailing  expenses.  I  have 
marked  (X)  before  the  subject  in  which  I  am  inter- 
ested. (1204) 
...Colds  ...Deformity  ...  Poor  Memory 

...Catarrh  ...Insomnia  ...Rheumatism 

...Asthma  . .  .Heartwealmess    •• -Poor  Circulation 

. . .  Obesity  . . .  Short  Wind        ■  ■  •  Youthful-Errors 

...Headache         .  Flat  Feet 

...Thinness  ...Constipation  ...  Skin  Disorders 
...Rupture  ...Biliousness  ...Despondency 

...Neuritis  ...  Torpid  Liver       . . .  RoundShoulders 

...Neuralgia        ...Indigestion         ...  Lung  Troubles 
...Flat  Chest       ...Nervousness        . .  .IncreasedHeight 


Name   

Age   Occupation. 


City   State. 
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NAME 


ADDRESS 


STATE   

ELECTRO    IMPORTING  COMPANY, 
231  Fulton  St.,  New  York  City. 

I  enclose  herewith  6  cents  in  stamps  or 
coin  for  which  please  send  me  your 
latest  Cyclopedia  Catalog  No.  21  con-  ^ 
taining  176  pages,  263  illustrations 
and  diagrams,  including  Treatise 
on  Wireless  Telegraphy,  and 
20  coupons  for  your  160  page 
Free   Wireless   Course  in 
20  lessons. 

ED- 


~m  FILL  IN  THIS  COUPON  FOR 
YOUR  COPV  OF 

Our  New  176  Page  Cyclopedia  No.  21 
IT  IS  WAITING  FOR  YOU 

+     Full  size  fac-simile  of  our  catalog  just  as  it  looks  when  you  get  It 

1-2  INCH  THICK  WEIGHT  ALMOST  1-2  POUND 

Illustrations 


A  Few  Interest- 
ins  Things  from 
Catalog  No.  21 

Treatise  on  Wireless  Te- 
legraphy by  H.  Gems- 
back,  Editor  Electrical 
Experimenter  and  Ra- 
dio Amateur  News — 
13  big  pages,  3  illus- 
trations. 

The  Wireless  Law  of 
1912— all  about  it. 
what  you  can  do  and 
what  you  can't. 

How  to  receive  and  send 
Badio  messages. 

How  far  you  can  send 
messages. 

Table  of  wave  lengths, 
of  principal  U.  S.  4c 
foreign  Badio  high  pow- 
er stations. 

How  to  receive  time  sig- 
nals by  Badio. 

How  to  construct  an 
amateur  aerial. 

How  to  use  the  test 
buzzer. 

How  to  join  the  "Badio 
League  of  America" 
FREE,  including  appli- 
cation blank. 

How  telephone  receivers 
are  wound  and  built, 
tested  and  magnetized, 
3  pages,  2  illustrations. 

Experiments  with  a  pony 
telephone  receiver,  with 
6  illustrations. 

Wireless  Codes:  Morse, 
Continental,  Navy. 

Experiments  with  spark 
coils,  3  pages. 

How  to  photograph  elec- 
trical discharges 
(sparks). 

All  about  storage  bat- 
teries, how  to  test 
them,  recharging,  etc. 

T  e  s  1  a  experiments,  2 
pages. 

How  to  make  Selenium 
Cells  (illustrated). 

PRPP  with  this  won- 
*  derful  cyclope- 

dia.— 20  coupons  for  our 
160  page  Wireless 
Course  in  20  lessons. 
3  5  0  illustrations,  3  0 
tables.  Catalog  explains 
how  you  can  get  this 
Course  absolutely  free. 


The  Elc?<cii*o  Imporiind  Co. 

231  FULTON  STREET  NEW  YORK 

"EVERYTHING  FOR  THE  EXPERIMENTER* 


IN  this  cyclopedia  you  will  find  116  pages 
all  about  radio.  One  of  the  greatest 
catalogs  of  its  kind  in  print. 
You  will  find  in  it  dozens  of  wireless  in- 
struments of  the  famous  E.  I.  Co.  make. 
Remember  always  that  this  company  was 
the  FIRST  to  make  and  sell  wireless  instru- 
ments, the  first  wireless  outfit  having  been 
placed  upon  the  market  by  them  in  1904. 
The  E.  I.  Co.  knows  how,  because  it  has  the 
experience.  Others  imitate  but  cannot  equal 


E.  I.  Co.  for  quality  and  workmanship. 

Other  things  you  will  find  listed  in  this 
catalog:  Electrolytic  Interrupters,  Bull- 
dog Spark  Coils,  Chemical  Outfits,  Omni- 
graphs,  Code  Practice  Sets,  Telegraph  In- 
struments, Primary  Batteries,  Storage  Bat- 
teries, Solenoids,  Hydrometers,  Volt  and 
Ammeters,  Batterymeters,  Electrolytic  Rec- 
tifiers, Rheostats,  Tesla  Coils,  Nickel  Plat- 
ing Outfits,  Lighting  Plants,  Dynamos  and 
Motors,  Microphones,  Detectiphones,  Loud 


THE 
LIUEST 
CATALOG 
IN  AMERICA" 

Talkers,  High  Frequency  Apparatus  and 
supplies,  Heating  Pads,  Electro-magnets, 
X-ray  tubes,  Telephones,  Magnetos,  Low 
Tension  Transformers,  Books,  etc.,  etc. 
IN  A  WORD  THE  MOST  COMPLETE 
CATALOG  IN  PRINT 

ELECTRO  IMPORTING  =C§! 

231  FULTON  STREET  NEW  YORK.  M.  V. 

"Everything  for  the  Experimenter" 
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Throw  Away 
All  Batteries 


THE  ATHERTON  Voltage 
TRANSFORMER  just  perfected 
make  them  a  thing  of  the  past.  Easy 
to  connect  door  bell  through  this 
simplified  current  reducer  with  light- 
ing current  in  a  few  seconds.  This 
simplified  transformer  giving  perma- 
nent service  most  efficiently  saves*  its 
cost  in  batteries  many  times  over. 
Will  not  draxv  on  meter  except  when 
"Button"  is  pressed.  Designed  with 
tapes  to  meet  any  required  distribu- 
tion conditions. 

Built  in  two  capacities:  15  Watts, 
6 — 10 — 14  Volts;  30  Watts,  6 — 
10 — 14  Volts.  Other  capacities  to 
order. 

Use  It  for 
Experimental  Work 

Perfected  coil  and  core  enable  opera- 
tion on  very  low  current — lowest  pos- 
sible. Range  enough  for  short  or 
long  system  of  bells  or  buzzers  or 
for  single  door  bell.  Increase  or  de- 
crease current  as  you  need  it.  Great 
to  operate  toys,  wireless  apparatus  or 
for  general  experimenting,  where  low 
voltage  current  is  required.  Users 
say  "wouldn't  change  it  for  any  bat- 
teries or  any  other  transformer." 
Neat  and  compact.  Improved  in 
every  way. 

Introductory  Price.  .  .$3.50 

Price  zvill  soon  be  increased.  Order 
yours  at  once.  Satisfaction  guaran- 
teed or  motiey  back. 

C.  F.  ATHERTON  &  CO. 

184  W.  Washington  St.,  Dept.  20, 
Chicago 


Charge  Storage  Batteries 

For  Convenience  or  Profit 

Prom  any  alternating  current  lamp  socket  with 
the  Cambridge  Rectifier.  For  home  or  garage 
use.  As  simple  as  turning  on  a  lamp  and  fully 
guaranteed. 

Quickly  saves  its  cost  and  doubl 
the  life  of  your  battery.  Aiwa: 
ready  when  you  want  it.  Ee 
tifler  Bulletin   K   sent  on 
request. 

Bulletin  Y  of  Wire- 
less Telegraph  Appa- 
ratus sent  for  3  cent 
stamp. 

Clapp-Eastham  Co. 

131  Main  St. 
_  The  Cambridge  Bat-  COli 

Cambridge,  Mass.    tery    Charger,  Price 


PUPTCWe  are  giving  away  hundreds  of  expensive  wire- 
■  l\ttless  instruments,  electrical  apparatus,  supplies, 
etc.,  for  selling  a  household  article  that  goes  like  wildfire 
because  it  is  a  genuine  necessity  and  because  it  sells  so 
cheap.  All  of  our  premiums  are  guaranteed  new  and 
perfect.  We  give  you  no  junk.  Catalogue  and  complete 
information  if  you  send  4  cents.  None  without. 
L  BfCK  NOVELTY  HOUSE,    1298  Carroll  St..  Brooklyn,  N.  Y. 


By  EMERSON  EASTERLING 

(Continued  from  page  1129) 


on  the  lashing  deep — that  don't  mean  the 
ocean;  it's  the  briny  deep.  Forgot  to  men- 
tion that  machine  is  steered  in  water  by 
means  of  disc  on  front  wheel,  which  can- 
not be  seen  in  picture. 

What  do  you  think  of  the  idea  of  escap- 
ing from  the  Federal  authorities  —  you 
know  that  you  just  can't  cut  out  your  wire- 
less experimenting,  even  if  the  Government 
says  NO  to  you,  er,  ah,  us — after  they 
have  discovered  that  you  have  an  active 
set  in  your  garret  in  one  of  the  Frymo- 
biles  ? 

Of  course,  all  "Radio-Bugs"  will  not  be 
satisfied  with  such  an  invention  unless  it 
has  a  set  of  ether  machinery  aboard. 
Wouldn't  it  look  great  to  see  yourself 
whizzing  along  with  a  dot-and-dash  hook 
stuck  up  on  her?  I'll  bet  you  would  have 
to  drive  down  by  Maggie's  house,  wouldn't 
you? 

But  if  you  should,  don't  start  up  your 
motor  when  friend  Maggie — or  is  it  Jane — 
is  near  the  rear,  for  fear  that  your  dear 
would  be  swept  clear  of  the  sidewalk — the 
old  boat  has  some  breath  (no,  not  any  per 
cent). 

Also,  kids,  if  you  should  change  your 
mind  as  to  destination  you  could  get 
around  pointing  in  the  other  direction  in 
as  quick  a  time  as  any  other  vehicle.  The— 
aeromobile,  if  you  care  to — can  turn  in  its 
own  length. 

But  as  yet  our  friend  Byron  has  no  reverse. 
But  it  is  in  its  experimental  stage  now. 

But  the  machine  is  equipt  with  brakes — 
for  land  use — so  that  when  friend  driver 
spots  a  "speed  cop"  in  the  distance  he  can 
slow  down  before  he  gets  the  polite  re- 
quest to  appear  before  the  judge  the  next 
day. 

If  you  have  traveled  in  an  airplane,  a 
Ford  and  a  submarine  you  should  complete 
your  variety  by  a  ride  in  the — land-flivver. 
It  takes  the  roads  like  a  ten  thousand  dol- 
lar and  twenty  cent  car. 


By  D.  McCLANAHAN 

(Continued  from  page  1147) 


trated  or  26%  ammonia — when  the  silver 
has  dissolved  add  y2  pint  of  distilled  water 
and  let  it  stand  24  hours — filter  and  it  is 
then  ready  for  use. 

Solution  No.  2 — Dissolve  8  ounces  of 
tartaric  acid  in  one  quart  of  distilled  water, 
let  it  stand  for  24  hours — the  older  this 
solution  gets  the  better.  Reduce  this  to 
10%  by  using  an  acid  hydrometer — if  it 
should  be  stronger  than  10%  add  distilled 
water  until  it  becomes  so.  Filter  before 
using. 

To  silver,  take  4  ounces  of  Solution  No. 
1,  put  it  into  1  quart  of  distilled  water. 
Take  4  ounces  of  Solution  No.  2,  put  it 
into  1  quart  of  distilled  water — next  mix 
Solutions  No.  1  and  No.  2  by  pouring  from 
one  pitcher  to  another — then  flow  the  solu- 
tion on  the  glass,  allowing  it  to  remain  for 
one  hour. 

Metallic  Mirror  Process. 

Make  a  liquid  preparation  by  melting  into 
a  porcelain  vessel  1  dram  of  lead,  1  dram  of 
tin,  1  dram  of  C.  P.  Bismuth.  When  these 
are  melted  together  add  10  drams  of  mer- 
cury before  the  mass  has  cooled.  The 
mercury  will  cool  it  sufficiently  for  use. 
Lay  the  glass  flat  with  the  clean  side  up 
and  pour  the  metallic  liquid  over  it,  com- 
pletely covering.  Raise  the  glass  almost 
perpendicular,  letting  the  amalgam  drain 
off.  When  the  coating  has  become  hard 
and  dry,  coat  with  drop  black  ground  in 
Japan,  and  then  thin  with  turpentine. 


Mechanical 
Engineering 


Learn  at  Home! 

Employers  everywhere  are  looking  for  men 
with  mechanical  ability.  Splendid  salaries 
and  rapid  advancement  are  offered. 

There  is  an  easy,  delightful  way  in  which 
you  can  learn  right  at  home  in  spare  time. 
For  28  years  the  International  Correspond- 
ence Schools  have  been  giving  men  and 
women  just  the  training  they  need  for 
success  in  mechanical  engineering  and  more 
than  200  other  subjects.  Hundreds  of  thou- 
sands have  stepped  into  good  positions 
through  I.  C.  S.  help,  but  never  were  oppor- 
tunities so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work 
you  like  best  in  the  coupon  below,  then  mark 
and  mail  it  today.  This  doesn't  obligate  you 
in  the  least  and  it  will  bring  you  information 
that  will  start  you  on  a  successful  career.  This 
is  your  chance.  Don't  let  it  slip  by.  Mark  and 
mail  this  coupon  now. 

—  —  — TI*B  OUT  HCHC ^™  MM  —  —  — 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6223,  SCRANTON,  PA. 

Explain*  without  obligating  me,  how  I  can  qualify  for  the 
position,  or  in  the  subject,  beiore  which  I  mark  X. 

□  ELECTRICAL  ENGINEER 
"  Electrician 

□  Electric  Wiring 
_  Electric  Lighting 


ghtii  _ 
Electric  Car  Running 
Heavy  Electric  Traction 
Electrical  Draftsman 
Eleotrle  Machine  Designer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Ship  Draftsman 
Machine  Shop  Practice 
Tool  maker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
MINE  FOREM'N  OR  ENG'R 
ARCHITECT 
Architectural  Draftsman 
PLUMBING  AND  HEATING 
Sheet  Metal  Worker 
Navigator 


□  chemical  engineer 
"  salesmanship 
advertising  man 

Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS  MANAGEMENT 
Private  Secretary 
BOOKKEEPER 
Stenographer  and  TypUt 
Cert.  Pub.  Accountant 
Traffic  Management 
Commercial  Law 
GOOD  ENGLISH 
STATIONARY  ENGINEER 
CIVIL  SERVICE 
Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGRICULTURE  ■□  Spanlib 
PoaltrvRalsIug  IQ  French 
Automobiles        |Q  Italian 


Present 
Occupation, 


Street 
and  No.. 


City_ 


WANTED! 


$1300 


FIRST 


/  Franklin  Institute  I 

/  Dept.  P 1 0 1 .  Rochester  I 
/         New  York 

^     Sirs  : — S  end   me   at  . 
Sprinir  Examinations  <P     once     free    of  charge 

5  >     Sample   Spring   Railway  I 

Likely  Everywhere   q      Mail  Examination  ques-  j 

„  ,  ,„„,.;„„    o     tions,  list  of  otber  U.  3.  ! 

Common     education    j       Government  positio  9  now  OD»D  J 
sufficient.           /      and  free  hoot  describing  th«m, 


/   Name   - 

LIFE  JOB    /    Address...-.   P  101  I 


YOUR  PHOTO  ENLARGED 
14x17  AND  OIL  PAINTED 

Send  any  film  or  photo  and  $3.00.  Give  color  eyes.  hair, 
etc.    Equals  $25  work. 

TANGLEY  DEPT.  E4.  MUSCATINE.  IOWA 
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Opportunity  Ad-lets 


YOU  will  find  many  remarkable  opportunities  and  real  bargains  in  these  columns.  It  will  pay  you  to  read  and  investigate  the  offerings 
made  every  month  by  reliable  firms,  dealers  and  amateurs  from  all  over  the  country.  No  matter  what  you  may  be  seeking,  whether 
supplies,  automobile  accessories,  the  opportunity  to  make  money,  or  anything  else,  you  will  find  listed  here  the  best  and  most  attractive 
specials  of  the  month. 

Advertisements  in  this  section  nine  cents  a  word  for  each  insertion.  No  advertisements  for  less  than  75c  accepted.  Name  and  address 
must  be  included  at  the  above  rate.    Cash  should  accompany  all  classified  advertisements  unless  placed  by  an  accredited  advertising  agency. 

Ten  per  cent  discount  for  6  issues,  20  per  cent  discount  for  12  issues.  Objectionable  or  misleading  advertisements  not  accepted. 
Advertisements  for  the  May  issue  must  reach  us  not  later  than  April  1. 

The  Circulation  of  the  Experimenter  is  over  140,000  and  climbing  every  month 

EXPERIMENTER  PUBLISHING   CO.,   INC.,  233  Fulton  Street,  New  York,  N.  Y. 


Auto  Accessories. 


Formulas  for  gasoline  pep  or  tonic,  carbon  re- 
mover, polish  for  Automobiles,  furniture  or 
floors,  tire  Cements,  anti-freeze  mixtures.  Save 
money.  All  sent  for  $1.00.  Baker  Dist.  Co.,  Box 
928,  Atlanta,  Ga.  

Wanted — Good  live  selling  agents  for  our 
garage  testing  instruments  and  publications. 
Write  for  catalogue  and  particulars.  H.  E. 
Phillips  &  Company,  Service  Division,  Union 
City,  Ind.  

Miracle  Motor-Gas  amazes  motorists.  3c  worth 
equals  gallon  gasoline.  Eliminates  carbon. 
300%  profit.  Isom,  Idaho,  wires:  "Ship  500  pack- 
ages. Made  $70  yesterday."  Investigate.  Chas. 
K.  Butler  Co.,  Toledo,  Ohio.   

Fords  Start  Easy  in  Cold  Weather.  Will  run 
34  miles  per  gallon  on  cheapest  gasoline  or  half 
kerosene  using  our  1920  carburetors.  Increased 
power;  styles  for  all  motors;  can  attach  them 
yourself.  Big  profits  to  agents;  money  back 
guarantee;  30  days'  trial.  Air-Friction  Car- 
buretor Company,  270  Madison  St.,  Dayton,  Ohio. 

Battery  Charging  pays  big  profits.  City  cur- 
rent or  g»,is  engine  operates.  Easy  terms.  Ho- 
berts,  Tro  i,  Ohio.  

Auto  fcotors  and  Supplies.  Buick,  Hupp, 
Franklin  Michigan,  Everett,  Hudson,  Chalmers. 
Both  water  and  air-cooled  motors,  $40.00  each 
and  up.  Bosch  Magnetos,  $15.00  each  and  up. 
Presto  Tanks,  $5.00.  Coils,  Carburetors.,  Head 
Lamps,  Horns,  Air  Compressors,  Generators, 
Starters.  Write  for  bargain  bulletin  second  hand 
auto  accessories.  Johnston,  West  End,  Pitts- 
burgh,  Pa.  

Tires — Direct  to  you  prices.  Exclusive  repre- 
sentatives wanted  each  locality  to  use  and  sell 
Mellinger  Extra  Ply  Tires.  Guarantee  Bond 
8,000  Miles.  Sample  Sections  furnished.  Mel- 
linger Tire  Company,  980  Oak,  Kansas  City,  Mis- 
sou  ri.  

Pronto  Mica  Spark  Plugs,  with  Intensifiers. 
Unbreakable.  Fires  low  grade  fuel  like  benzine. 
Overcomes  oily,  carbonized  conditions.  A  perfect 
plug  at  last.  $1.50  each,  4  for  $5.00.  Pronto  Com- 
pany, Omaha,  Nebraska.  

Save-All  Carburetor  Attachment  makes  Fords 
run  better.  Gives  more  miles,  power  and  speed. 
Free  trial.  Savall  Company,  3716  North  Clark 
Street,  Chicago. 


For  Ford  Owners 


Spark  Intensifiers  for  Fords.  Gives  your  mo- 
tor a  Hotter,  Better  Spark.  Increases  the  Life 
and  Service  of  Spark  Plugs.  Only  one  needed  for 
each  car.  Sent  postpaid  upon  receipt  of  $2.50. 
VV.  R.  Willis,  1222  Turner  Ave.,  Cambridge, 
Ohio. 


Aeronautics. 


Build  the  Simmons  Biplane;  drawings  and  build- 
ing instructions  $1.00.  Particulars  free.  Simmons 
and  Lawrence,  Fairfield.  111.  

100  Model  Aeroplanes,  good  flyers.  15c  brings 
working  drawing  and  prices.  F.  Bruland,  Red- 
ford,  Mich. 


Motor  Cycles. 


Bargains  in  Rebuilt  Motorcycles.  Lowest  prices. 
Indians,  Excelsiors,  Harleys.  Overhauled.  Test- 
ed by  experts.  Guaranteed.  Shipped  subject  to 
inspection.  Write  for  big  free  list.  We  furnish 
Bank  References.  Floyd  Clymer,  Desk  E. 
"Largest  Motorcycle  Dealer  in  Western  Amer- 
ica," Denver,  Colorado. 

Moving  Picture  Plays. 

Photoplays  Wanted.  Big  prices  paid.  You  can 
write  th°m.  We  show  you  how.  Free  particu- 
lars.   Rex' Publishers,  Box  175,  E-11,  Chicago. 


Fqr  Advertisers. 


24  Words  in  100  Syndicate  Magazines,  $1.00; 
inch  display,  $4.00.  Lists  free.  Stanford  Adver- 
tising Co.,  Pittsburgh. 

Money?  Jacobus  Art  Ads  make  small  space 
pay  big  dividends.  Price  $5.00.  Write  today. 
Jacobus  Service,  1073  Sanford  Ave.,  Irvington, 
New  Jersey. 


Instruction. 


Cartooning — Comics  and  Lettering  in  fourteen 
easy  lessons.  Only  $5  postpaid.  Over  300  illus- 
trations. Sample  lesson,  25c.  Ernie's  School, 
Elyria,  Ohio.  

Used  Correspondence  Courses  bought  and  sold. 
E.  Moffett,  Ruston,  Louisiana.  

Mechanical  Drawing  successfully  taught  by 
mail.  Fifty  cents  each  lesson.  Pay  as  you  go. 
No  other  expense.  Complete  drawing  outfit,  val- 
ued at  $20.00  free  with  the  course.  One  hundred 
genuine  blueprint  lessons.  We  will  assist  you 
to  secure  a  good  paying  position.  Send  full  par- 
ticulars and  sample  lessons.  Albany  Institute 
Mecnanical  Drawing,  Desk  "I,"  Box  84,  Albany, 
New  York.  

Crystal  Gazing — The  craze.  Send  self-addressed 
stamped  envelope  for  free  instructions.  Zancigs 
Studio,  Asbury  Park,  N.  J. 


GEORGE  HEINEMANN 
1424  Rosemont  Ave.,  Chicago,  III. 

January  15,  1920 

Eectrical  Experimenter, 
233  Fulton  Street, 
New  York  City 

Gentlemen:  Am  more  than  pleased 
with  classified  ad  returns  in  Novem- 
ber issue  am  enclosing  $3.42,  for 

which  please  insert  enclosed  38  word 
ad  at  9c  a  word.  If  you  had  re- 
minded me  I  would  have  had  ad  in 
December  and  January.  It  was 
overlooked.  Will  try  and  get  ad  for 
year  to  you  in  a  few  days  after  the 
above  appears. 

GEORGE  P.  HEINEMAN. 


Help  Wanted. 


Wanted — Railway  Mail  Clerks.  Men — women. 
Commence  $110  month.  Experience  unnecessary. 
Common  education  sufficient.  List  positions 
open  free.  Write  immediately.  Franklin  Insti- 
tute.  Dept.  P26,  Rochester,  N.  Y.  

Be  a  Mirror  Expert.  $3-10  a  day  ;  spare  time 
home  at  first;  no  capital;  we  train,  start  you 
making  and  silvering  mirrors  French  method. 
Free  Prospectus.  W.  R.  Derr,  Pres.,  579  Decatur 
Street.    Brooklyn.    N.  Y. 

Detectives  and  Investigators  are  in  demand. 
Travel  and  earn  big  money.  Learn  this  fasci- 
nating profession  by  home  study.  Particulars 
free.  American  School  of  Criminology,  Dept.  E, 
Detroit,  Mich. 

Men — Boys — Become  Motor  Experts.  $40  week. 
Learn  while  earning.  Write.  Franklin  Institute. 
Dept.  P806,  Rochester,  N.  Y.  

Detectives  Earn  Big  Money.  Excellent  oppor- 
tunity. Particulars  free.  American  Detective 
System,  1968  Broadway,  New  York. 

Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails  free.    Press  Syndicate,  5665  St.  Louis,  Mo. 

Firemen,  Brakemen,  Baggagemen,  $i40-$2oo, 
Colored  Porters,  by  railroads  everywhere.  Ex- 
perience unnecessary.  897  Ry.  Bureau,  East  St. 
Louis,  111. 

We  Will  Start  You  in  the  cleaning  and  dyeing 
business;  little  capital  needed;  big  profits.  Write 
for  booklet.  The  Ben-Vonde  System,  Dept.  H, 
Charlotte,  N.  C. 

Stop  Daily  Grind;  start  silvering  mirrors,  auto 
headlights,  tableware.  Plans  free.  Clarence 
Sprinkle.  Dept.  48,  Marion,  Indiana. 


Business  Opportunities. 


Earn  Extra  Money  quietly  at  home  in  spare 
time  sending  us,  confidentially,  the  names  of 
your  neighbors,  friends  and  others.  We  make 
valuable  legitimate  use  of  lists  and  you  are  paid 
accordingly.  No  other  work  required.  No  sup- 
plies to  purchase.  Postal  brings  particulars. 
National  Exchange,  Box  1001,  New  York  City. 

You  can  earn  over  thirty  dollars  weekly  work- 
ing spare  time  for  us.  H.  E.  Phillips  &  Com- 
pany,  Service  Division,  Union  City,  Ind.  

Substantial  manufacturing  corporation  wants 
capable  men  to  establish  branch  and  manage 
salesmen;  $300  to  $1,500  necessary.  You  handle 
own  money.  Will  allow  expenses  to  Baltimore 
if  you  will  qualify.  For  particulars  address 
Secretary,  416  N.  Howard  St.,  Baltimore,  Md. 

I  Made  $30  a  Week  evenings  with  a  small  Mail 
Order  Business.  Home  Free  Booklet  tells  how. 
2c  postage.    Alex  Scott,  Cohoes,  N.  Y.  

New  Discovery;  will  increase  your  income 
$5o-$ioo  weekly,  spare  time;  no  canvassing  or 
mail  order.  Write  immediately  for  free  instruc- 
tive booklet.  Ferber  Company,  305  Broadway. 
New  York.  

Your  Photo  Enlarged  14x17  and  oil  painted. 
Send  any  film  or  photo  and  $3.00.  Give  color 
eyes,  hair,  etc.  Equals  $25  work.  Photograph 
returned.  Tangley  Co.,  Dept.  E2,  Muscatine. 
Iowa. 

Enter  a  new  business.  Earn  $3,000  to  $6,000 
yearly  in  professional  fees  making  and  fitting  a 
foot  specialty,  openings  everywhere  with  all  the 
trade  you  can  attend  to;  easily  learned  by  any- 
one at  home  in  a  few  weej<s  at  small  expense; 
no  further  capital  required;  no  goods  to  buy;; 
job  hunting,  soliciting  or  agency.  Address  Ste- 
phenson Laboratory,  18  Back  Bay,  Boston,  Mass. 

200  Mail  Order  Names  $1.00,  guaranteed  to  be 
fresh  and  each  to  have  purchased  not  less  than 
$2.00  worth  of  merchandise  in  1920.  500  names 
$2.50.  Rally,  Dept.  3,  313  Grant  Building,  Los 
Angeles,  Cal. 

Toys — Make  money,  big  demand.  I  sell  cast- 
ingforms.  Write.  Maine  Toy  Mfg.  Co.,  149  Sec- 
ond  St.,  Auburn,  Maine. 

Dollars  Yearly  in  Your  Back  Yard.  No  gin- 
seng, mushroom  dope.  New  ideas.  Investigate. 
Particulars  free.    Metz,  313  East  89,  New  York.. 

Money-Talks  Magazine.  Published  for  progres- 
sive men.  Send  for  sample  copy.  70-B  Park- 
Place.  Newark.   New  Jersey. 

You  Can  Earn  $50  to  $150  weekly  writing  ad 
vertisements.     Experience    unnecessary.  Par- 
ticulars  for   stamp.     R.    P.    Koehler,    156  West 
Vernon,  Los  Angeles. 

1000  Ways  to  Get  Rich.  An  immense  collection 
of  most  saleable  and  money-making  discoveries. 
Postpaid,  30c.    Knights,  Box  566,  Fairfield,  Main*-. 

3,384  Moneymaking  Plans.  Formulas.  Trade- 
Secrets.  "Encyclopedia  Business  Opportunities.'' 
3  volumes  $r.  Ideal  Book  Shop,  5501 -EV  North 
Robey.  Chicago.  

Young  Men  to  sell  our  card  specialties.  Easi- 
est selling  novelties  in  the  world.  Outfit  free. 
John  W.  Burt,  Coshocton,  Ohio. 

Shawnee,  Oklahoma,  a  growing  city.  Write  for 
information.  Board  of  Commerce,  Shawnee, 
Oklahoma. 

Breed  Canaries.  Profitable  pastime.  Particu- 
lars free.    Bird  Farm,  Lynnhaven,  Virginia. 


Stamping  Names. 


Make  $19  a  hundred  stamping  names  on  key- 
checks.  Send  25c.  for  sample  and  particulars. 
Ex  Keytag  Co.,  Cohoes,  N.  Y. 


Salesmen  Wanted. 


Salesmen — Why  work  your  head  off  with  piker 
propositions  when  our  line  selling  all  progres- 
sive merchants  pays  from  $15  daily  up.  Box 
373-E,  York,  Penn. 

Salesman — Side  or  main  line,  to  sell  low  priced 
5,000  mile  guaranteed  tires;  30x354  non-skid  sells 
for  $11.95;  other  sizes  in  proportion.  Good  money 
making  proposition  for  live  wires.  Write:  Con- 
solidated Tire  Co.,  1777  Broadway,  New  York 
City. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


March,  1920 


Books. 


Amateur  Electrician.  64  pages,  75  illustrations, 
roc  postpaid.    Charles  Dynes,  Winchester,  Inil. 

Concordia  Magazine  contains  essays,  short 
stories,  travel  storiesi,  boy  scout  news,  editorials, 
current' events  and  poetry,  formulas  and  plans. 
Two  years'  subscription,  50c.  Concordia  Maga- 
zine,  9  Water,  York,  Pa.  

World's  Best  Book  for  Auto  Mechanics.  Covers 
Elementary  Electricity,  Motor  Car  Electric 
Systems,  The  Gas  Engine  and  Driving  Cars. 
Nearly  six  hundred  diagrams.  Prepaid  to  you 
for  $2.50.  Order  to-day.  H.  E.  Phillips  &  Co., 
Service  Division,  Union- City,  Ind.  

Dear  Reader.  If  Occult,  New-Thought  and  Sci- 
entific books  appeal  to  you,  send  for  my  catalog, 
it's  free.  I  have  books  on  Personal  Magnetism, 
Concentration,  Spiritualism,  Clairvoyance,  Seer- 
ship,  Will,  Mind,  Hypnotism,  Mesmerism,  Char- 
acter Reading,,  Healing,  Mysticism,  Success, 
Salesmanship,  Mechanics,  Entertainments,  etc. 
A.  W.  Martens,  J-49,  Burlington,  Iowa.  

Are  Spiritist  Seeing  Things?  or  hoodooed— 
which?  Read  119-page  booklet.  Biblical  expose 
and  facts  concerning  strange  spirit  "phenome- 
non." 15c  post  free.  R.  C.  Polston,  People's  In- 
tormation  Service,  Omaha,  111.    Box  74.  

World-Romic  System.  Masterkey  to  all  lan- 
guages. Six  textbooks,  $1.44;  French  chart,  37c; 
Spanish,  37c;  aviation  dictionary,  $1.50;  French- 
English  aviation  dictionary,  61c.  Languages, 
143  W.  47th  St.,  New  York.  

"How  to  Thought  Read."  Mind  Reading  at  any 
Distance,  20c.  "Hypnotic  Suggestion"  the  Secret 
of  Success.  208  pages,  $1.00.  Circulars  free. 
Science  Institute,  E1818  North  Wells,  Chicago. 


Old  E.  E.  Back  Numbers.  We  have  some  valu- 
able old  E.  E.  back  numbers  on  hand  as  follows: 
„JI5_jan.,  March,  April,  May,  June,  July,  Aug., 
Sept.,  Oct.,  Nov.  and  Dec;  price  each,  35c. 
1916— Jan.,  March,  May,  June,  Nov.,  Dec;  price 
each,  35c.  1917— Jan.,  April,  May,  June,  Aug., 
Nov.,  Dec;  price  each,  35c.  1918— March,  May, 
tune  July,  Aug.,  Sept.,  Dec;  price  each,  35c. 
!0i9— Tan.,  Feb.,  March,  35c;  April,  May,  June, 
July,  "Aug.,  Sept.,  Oct.,  Nov.  and  Dec,  price  each, 
20c.  1920 — Jan.,  Feb.,  20c.  We  can  fill  orders  at 
once  upon  receipt  of  your  remittance.  If  you 
have  not  these  numbers  already,  now  is  your 
■chance  to  get  them,  as  they  probably  will  be 
snapped  up  very  quickly.  Experimenter  Publish- 
ing Co.,  233  Fulton  St.,  New  York  City. 

Just  Off  the  Press— Design  and  Construction  of 
Audion  Amplifying  Transformers,  Radio  and  Au- 
dio Frequency  Type.  This  latest  and  important 
book  by  Mr.  Edward  T.  Jones,  late  Associate  Edi- 
tor of  "Radio  News,"  will  be  of  great  interest  to 
all  radio  amateurs  thruout  the  land.  The  trans- 
formers shown  in  these  books  have  never  been 
described  in  print  before,  and  have  usually  been 
considered  a  manufacturer's  secret.  Anyone  who 
has  several  vacuum  tubes  cannot  afford  to  do 
without  this  book  because  it  will  enable  him  to 
build  the  necessary  amplifying  transformers  very 
readily.  The  designs  are  very  simple  and  rugged, 
and  anybody  can  make  them  without  much 
trouble  whatsoever.  Mr.  Jones,  the  author,  is  a 
practical  man  who  is  an  experimenter  himself 
and  knows  whereof  he  speaks.  The  book  _  is 
printed  on  good  paper  and  has  an  attractive 
cover  in  two  colors.  Paper  bound.  Size  5  in.  x 
7  in.  Contains  many  illustrations,  diagrams  and 
working  data  necessary  to  build  the  transform- 
ers. Price,  postpaid,  25c.  The  Experimenter 
Publ.  Co.,  Book  Dept.,  233  Fulton  St.,  New  York. 


How  to  Make  Wireless  Sending  Apparatus,  100 

pages,  88  illustrations.  Written  and  published 
entirely  for  the  wireless  enthusiast  who  wants 
to  make  his  own  radio  apparatus.  Contains  more 
information  on  "How  to  make  it"  tHan  any  other 
book  we  know  of.  _  Paper  bound,  25c  postpaid. 
Experimenter  Publishing  Co.,  Book  Dept.,  233 
Fulton  St.,  New  York  City. 


Experimental  Electricity  Course  in  20  Lessons. 

By  S.  Gernsback  and  H.  W.  Secor,  E.E.  A  Course 
of  the  theory  and  practice  of  Electricity  for  the 
Experimenter.  Every  phase  of  experimental 
electricity  is  treated  comprehensively  in  plain 
English.  New  experiments  are  described  and 
explained  and  nearly  every  application  of  Elec- 
tricity in  modern  life  is  given.  160  pages — 400 
illustrations.  Flexible  cloth  cover,,  75c  postpaid. 
Stiff  cloth  cover,  $1.25  postpaid.  Experimenter 
Publishing  Co.,  Book  Dept.,  233  Fulton  St.,  New 
York  City. 


Wireless  Course  in  20  Lessons.  By  S.  Gerns- 
back, A.  Lescarboura  and  H.  W.  Secor,  E.  E. 
Tells  ycu  everything  you  want  to  know  about 
"Wireless"  theory,  practice  and  history.  A 
clear,  concise  course  on  every  phase  of  this 
subject.  160  pages — 350  illustrations,  30  tables. 
Flexible  cloth  cover,  75c  postpaid.  Stiff  cloth 
cover,  $1.25  postpaid.  Experimenter  Publishing 
Co.,  Book  Dept.,  233  Fulton  St.,  New  York  City. 


Learn  Dancing. 


Learn  Fox  Trot,  Waltz,  Two-Step  and  One-Step 
in  your  own  home  by  wonderful  Peak  System  of 
Mail  Instruction.  Thousands  taught  success- 
fully. No  music  needed.  Write  for  free  infor- 
mation. William  Chandler  Peak,  M.B.,  Room 
—  jo,  821  Crescent  Place,  Chicago.  j 


ELECTRICAL  EXPERIMENTER 


Patent  Attorneys. 


Patents — Fees  in  installments.  Frank  T.  Fuller, 
formerly  lieutenant  engineers,  Washington,  D.  C. 

Patents — Prompt,  personal  efficient  service  by 
an  attorney-at-law,  skilled  in  all  branches  of 
patent  practice.  Over  12  years'  actual  experience; 
full  information  upon  request.  B.  P.  Fishburne, 
330  McGill  Bldg.,  Washington,  D.  C.  

Inventors,  send  sketch  of  model  of  your  inven- 
tion for  opinion  concerning  patentable  nature 
and  exact  cost  of  applying  for  patent.  Book, 
"How  to  Obtain  a  Patent,"  sent  free.  Gives  in- 
formation on  patent  procedure  and  tells  what 
every  inventor  should  know.  Established  twenty- 
five  years.  Chandlee  &  Chandlee,  414  Seventh 
St.,  N.  W„  Washington,  D.  C. 

Millions  spent  annually  for  ideas!  Hundreds, 
now  wanted!  Patent  yours  and  profit!  Write 
today  for  free  books — tell  how  to  protect  your- 
self, how  to  invent,  ideas  wanted,  how  we  help 
you  sell,  etc.  212,  Patent  Dept.,  American  Indus- 
tries, Inc.,  Washington,  D.  C. 

Patents— Herbert  Jenner,  patent  attorney  and 
mechanical  expert,  622  F  St.,  Washington,  D.  C. 
I  report  if  patent  can  be  had  and  its  exact  cost. 
Send  for  circular. 

Don't  Lose  Your  Rights  to  patent  protection. 
Before  disclosing  your  invention  to  anyone,  send 
for  blank  form  "Evidence  of  Conception"  to  be 
signed  and  witnessed.  Form  and  information 
concerning  patents  free.  Lancaster  and  Allwine, 
242  Ouray  Building,  Washington,  D.  C.  Origi- 
nators of  the  form  "Evidence  of  Conception." 

"Investors'  Adviser"  sent  free  on  request. 
William  C.  Linton,  918  F  Street  N.  W.,  Wash- 
ington, D.  C,  363  University  Street,  Montreal, 
Canada. 

We  Have  Recently  associated  with  us  three 
former  members  of  the  Examining  Corps,  U.  S. 
Patent  Office.  Mason,  Fenwick  &  Lawrence, 
Lawyers,  600  F  St.,  Washington,  D.  C. — 220  Broad- 
way, N.  Y.  City — in  West  Monroe  Street,  Chi- 
cago,  111.     Established  over  half  a  century. 

M.  F.  Miller,  Ouray  Bldg.,  Washington,  D.  C. 
Patent  Attorney,  Mechanical  and  Electrical  Ex- 
pert. Best  quality  of  work  and  results.  Mod- 
erate charges.    Advice  ■  free. 

Patents,  trade-mark,  copyright,  inventors, 
business  men,  artists,  write.  Metzger,  Wash- 
ington. 

Patents  Procured,  Trade  Marks  Registered.  A 
comprehensive,  experienced,  prompt,  service  for 
the  protection  and  development  of  your  ideas. 
Preliminary  advice  gladly  furnished  without 
charge.  Booklet  of  information  and  form  for  dis- 
closing idea  free  on  request.  Richard  B.  Owen, 
130  Owen  Bldg.,  Washington,  D.  C,  or  2278-T, 
Woolworth  Bldg.,  New  York.  

E.  L.  Greenewald,  Electrical  Engineer,  Patent 
Attorney,  Patents  and  Trade-Marks.  Formerly 
Examiner,  United  States  Patent  Office.  McLach- 
len  Building,  Washington,  D.  C. 


For  Inventors. 


"Sell  or  Finance  Inventions."  Read  Money- 
Talks  Magazine.  Send  for  free  sample  copy. 
70-B   Park   Place,   Newark,   N.  J.  

Inventors  write  me  about  patents.  My  fees 
payable  monthly.  Booklet  free.  Frank  Fuller, 
Washington,  D.  C.  

900  Mechanical  Movements,  also  illustrations 
explaining  50  Perpetual  Motions.  My  book, 
"Inventor's  Universal  Educator,"  fifth  edition, 
tells  how  to  procure  and  sell  patents.  Govern- 
ment and  other  costs.  Covers  the  matter  from 
A  to  Z.  160  pages  elegantly  bound.  Contains 
noted  decisions  of  U.  S.  Supreme  and'  State 
Courts  on  patent  cases.  Mechanical  Movements 
greatly  assist  inventors,_  suggest  new  ideas  that 
may  prove  of  great  aid  in  perfecting  inventions. 
Tells  how  to  select  an  attorney.  Has  valuable 
information  regarding  Patent  Sharks,  Selling 
Agents  and  Brokers.  Price  $2.  Postage  free 
everywhere.  Fred  G.  Dieterich,  603  Ouray  Bldg.L, 
Washington,  D.  C. 

Inventions  Wanted — Cash  or  royalty  for  ideas. 
Adam  Fisher  Mfg.  Co.,  205  St.  Louis,  Mo.  

Inventors,  protect  yourselves.  Record  idea 
before  exposing  it  to  anyone,  even  myself  or 
other  attorneys.  Klein  Cons.  Eng.,  Reg.  Patent 
Attorney,  21  Park  Row,  New  York. 

"Inventors'  Guide"  free  on  request ;  gives 
valuable  advice  and  information  for  all  inventors. 
Write  Frank  Ledermann,  Registered  Patent  At- 
torney, 17  Park  Row,  New  York. 

Inventors — We  do  experimental,  model,  tool, 
die  and  jig  work;  light  manufacturing.  Miller 
&  O'Brien  Mfg.  Co.,  Saint  Paul,  Minn.  

Make  Money.  Sell  your  ideas.  I  will  help  and 
protect  you.  Advice  free.  M.  C.  Smith.  666  E. 
Main  St.,  Rochester,  N.  Y. 

Stammering. 


St-Stu-t-t-tering  and  Stammering  cured  at 
home.  Instructive  booklet  free.  Walter  McDon- 
nell, 105  Potomac  Bank  Bldg.,  Washington,  D.  C. 


Short  Stories,  Manuscripts,  Wanted. 

Short  Stories,  poems,  plays,  etc.,  are  wanted 
for  publication.  Literary  Bureau,  165  Hannibal, 
Missouri. 
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Agents  Wanted. 


Sell  Victorclean  Washing  Wonder.  It  is  a  won- 
derful repeater.  Free  samples  to  boost  sales. 
Skytt,  725  E.  5th  St.,  Uuluth,  Minn.  

Wonderful  Chance.  Men's  Shirts  and  Furnish- 
ings at  wholesale  rates,  or  make  $10  daily  as 
agent  starting  real  business.  Goodell  Co.,  106 
Duratex  Bldg.,  New  York.  

$10  Daily  refinishing  chandeliers,  brass  beds, 
automobiles  by  new  method,  without  capital  or 
experience.  Free  particulars  and  proofs.  Write 
today.    (  lUnmetal  Co.,  Avenue  D,  Decatur,  111. 

Man  or  Woman,  start  anywhere;  materials  that 
cost  25c  retail  for  $5.  Details  free.  Lee,  Dept.  5, 
3401'A  University  Ave.,  Los  Angeles,  Cal. 

Agents  and  Crew  Managers,  new  fast  selling 
food  specialty.  Livest  article.  Packed  your 
label.  Write  or  wire.  Federal  Pure  Food  Co., 
2303  H  Archer  Ave.,  Chicago. 

Sign  Letters  for  windows  at  honest  prices. 
Genuine  gold  leaf.  Chicago  Sign  System,  G  326 
River  St.,  Chicago.  

Agents  to  Travel  by  automobile  to  introduce 
our  fast  selling  popular  priced  household  neces- 
sities. The  greatest  line  on  earth.  Make  $10  a 
day.  Complete  outfit  and  automobile  furnished 
free  to  workers.  Write  today  for  exclusive  ter- 
ritory. American  Products  Co.,  1503  American 
Bldg.,  Cincinnati.  O.  

Insyde  Tyres,  inner  armor  for  automobile  tires 
double  mileage  and  prevent  punctures  and  blow- 
outs; quickly  applied;  cost  little;  demand  tre- 
mendous; profits  unlimited.  Details  free.  Ameri- 
can Automobile  Accessories  Co.,  Dept.  54,  Cin- 
cinati,  Ohio.  

Sell  Our  Broom  Holders.  Samples  ten  cents. 
A.  &  L.  Supply  Co.,  2906  Washington  St.,  Boston, 
19  Mass.  

Agents.  New  wonderful  money-maker:  "Cow- 
tail  Holder."  Sells  like  wildfire.  Enormous 
profits.  Exclusive  territory  to  live  wires.  Write 
immediately.  Sample,  35  cents.  L.  Kirkegaard. 
Blair,  Neb.  

Agents — $40-$100  week;  free  samples;  gold  sign 
letters;  anyone  can  put  on  store  windows;  big 
demand;  liberal  offer  to  general  agents.  Metallic 
Letter  Co.,  433-Z,,  N.  Clark,  Chicago.  

Make  and  Sell  Your  Own  Goods.  Formulas  by 
Expert  Chemists.  Manufacturing  Processes  and 
Trade  Secrets.  Write  for  formula  catalog. 
Chapin.  Mystic  Company,  Washington,  D.  C. 

Mexican  Diamonds  flash  like  genuine,  fool  ex- 
perts, stand  tests,  yet  sell  for  i-5oth  the  price. 
Few  live  Agents  wanted  to  sell  from  handsome 
sample  case;  big  profits,  pleasant  work.  Write 
today.  Mexican  Diamond  Imptg.  Co.,  Box  Fi, 
Las  Cruces,  N.  Mex. 

500  Agents  wanted  at  once  for  Mitchell's  magic 
marvel  washing  compound;  300%  profit,  enor- 
mous repeater.  Washes  clothes  spotlessly  clean 
in  10  to  15  minutes;  1,000  other  uses  in  every 
home.  Astounds  and  delights  every  woman. 
Nothing  else  like  it.  Nature's  mightiest  cleanser. 
Contains  no  lye,  lime,  acid  or  wax.'  Free  samples 
furnished  to  boost  sales.  We  positively  guaran- 
tee the  sale  of  every  package.  Exclusive  terri- 
tory. Own  your  own  business.  You  cannot  fail 
to  make  big  money.  Barber,  Ohio,  made  $600 
last  month.  Send  for  free  sample  and  proof. 
Hurry,  hustle,  grab  this  chance.  L.  Mitchell  & 
Co.,  Desk  318.  1312-1314  E.  61  st  St.,  Chicago.  

Agents.  Big  returns,  fast  office  seller;  par- 
ticulars and  samples  free.  One  Dip  Pen  Co.,  12 
Daily  Record  Bldg.,,  Baltimore,  Md.  

Beginners — Complete  Mail  Order  System.  C, 
Box  1005,  Atlantic  City. 

Wanted.  Agents  to  call  on  garages  and  ser- 
vice stations.  Best  line  of  testing  instruments 
and  publications  on  the  market.  Complete  cata- 
logue. H.  E.  Phillips  &  Company,  Service  Di- 
vision, Union  City,  Ind. 

Science  creates  new  auto  wonder.  Solves  puz- 
zling problem;  no  more  rain  or  snow -blurred 
windshields;  Mystic  Cloth,  works  like  magic; 
deposits  invisible  chemical  film;  one  r.ub  keeps 
glass  clear  24  hours;  one  agent  sold  5,000.  Se- 
curity  Mfg.  Co.,  Dept.  242,  Toledo,  Ohio.  

Your  Opportunity.  Get  in  business  for  your- 
self; mail  order  or  local;  manufacture  your  own 
products;  employ  other  agents;  everything 
given  clearly_  in  our  big  magazine  of  plans, 
schemes  and  ideas.  Three  months,  25c.;  sample 
copy,  ioc.  Special  Service,  421  Shannon  Bldg., 
Pittsburgh.  Pa. 

$732.25  Earned  January  by  one  man;  others  made 
$200.00  to  $500.00  same  month.  With  auto  season 
just  ahead  our  agents  will  double-triple  *  this. 
You  can  do  the  same,  selling  this  wonderful  new 
invention — guaranteed  to  prevent  punctures  and 
lessen  cost  per  mile  of  tire.  Dept.  EC,  Tire  In- 
Sole  Mfg.  Co.,  Findlay,  Ohio. 


Printing. 


3,000  Two-Color  Labels,  $1.25.  Irvin  J.  Wolf. 
Station  E,  Philadelphia. 


Printing — Write    for    large    package  samples; 

lowest  prices,  best  work.  Atlanta  Printing  Co., 
Atlanta,  Ga. 


100  Business  Cards  printed  for  50  cents.  H.  J. 
Fairbanks,  1901  Walton  Ave.,  New  York  City. 
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Electrical  Supplies  and  Appliances. 


Battery  Charging  pays  big  profits  with  HB 
Equipment.  Electric  Light  Generators  and 
Motors  can  also  be  furnished  on  easy  payments. 
Full  information  free.  Hobart  Brothers,  Troy, 
Ohio.  

104    Induction    Motor    Connecting  Diagrams. 

Blueprints  in  book  form.  One,  two,  three,  phase. 
$2.70.  International  Blueprint  Co.,  Box  87,  Gate- 
way,  Kansas  City,  Missouri.  

Blueprints — Motor  connections.  236  A. C.  Single, 
two,  and  three  phase,  including  voltage,  cycle, 
phase,  speed  changing.  123  D.  C.  diagrams.  Shows 
voltage  changing,  testing,  etc.  120  Transformer 
diagrams.  Single,  two,  and  three  phase.  170 
rheostats,  controllers,  compensators,  automatic 
starters,  and  voltage  regulating  devices,  with 
both  internal  and  external  connections.  10  Sam- 
ples A.  C.  25c.  Particulars  free.  Charles  Chitten- 
den, Dept.  A,  3024  Matthews  Avenue,  Kansas 
City,  Missouri.  

Telephone  Receivers  and  Transmitters,  two  of 

each  with  connecting  cord,  also  diagrams  show- 
ing how  to  construct  wall,  head  or  desk  set. 
$1.00  complete.  Inland  Specialty  Co.,  1560  N. 
Robey  St.,  Chicago,  111.  

Boys — Here  is  the  simplest  and  cheapest  elec- 
tric telegraph  ever  devised.  With  the  "K"  Ap- 
plicator you  need  no  batteries.  Get  electricity 
free,  instantly  anywhere  at  any  time.  Send 
thirty  cents  (postal  money  order),  for  full  in- 
structions how  to  make  the  "K"  Applicator  and 
how  to  operate  an  electric  telegraph  without 
batteries.  Is  easier  to  make  and  requires  less 
materia!  than  you  would  use  in  making  a  kite. 
Gives  constant,  smooth,  even  current  day  and 
night,  never  runs  down  even  upon  closed  cir- 
cuit. Works  on  any  metallic  line,  even  barbed 
wire  fence,  as  no  insulators  necessary.  The  "K" 
Applicator,  Missouri  Valley,  la.  

Mansfield's  Automatic  Water  and  Oil  Finder  a 

proved  success,  silver  medal  awarded.  Partic- 
ulars from  Edwin  A.  Mansfield  &  Co.,  94  Victoria 
Road,  New  Brighton,  England. 

Inventors:  Models,  Dies,  Tools,  28  years' 
experience,  work  guaranteed,  lowest  price.  Man- 
ufacturing of  specialties  our  hobby.  Peerless 
Die  &  Tool  Co.,  121  Opera  PI.  D.  B.,  Cincinnati, 
Ohio.  

Small  Induction  Motor  castings  and  punchings. 
Robert  Vondrau,  Preston,  Ont.,  Canada.  

Storage  Batteries.  Learn  to  make  them  for 
automobiles;  we  furnish  everything.  Sample 
plates  40c.  Windsor  Specialty  Co.,  5419  Windsor 
Ave.,  Chicago,  111.  

Carbon,  Graphite,  and  Metal  Graphite  Brushes 

for  all  motors.  If  possible,  send  sample  with  in- 
quiry or  order.  Prompt  service  assured.  Andrews 
Supply  Co.,  404  United  Bank  Bldg.,  Cleveland, 

Ohio.  

Experimental  Electricity  Course  in  20  Lessons. 
By  S.  Gernsback  and  H.  W.  Secor,  E.E.  A 
Course  of  the  theory  and  practice  of  Electricity 
for  the  Experimenter.  Every  phase  of  experi- 
mental electricity  is  treated  comprehensively  in 
plain  English.  New  Experiments  are  described 
and  explained  and  nearly  every  application  of 
Electricity  in  modern  life  is  given.  160  pages— 
400  illustrations.  Flexible  cloth  cover,  75c  post- 
paid. Stiff  cloth  cover,  $1.25  postpaid.  Experi- 
menter Publishing  Co.,  Book  Dept.,  233  Fulton 
St.,  New  York  City. 


 Exchange.  

Sell—One  horsepower  stationary,  two-cylinder 
gasoline  engine,  twenty  dollars.  One  and  half 
horsepower  gasoline  engine,  twenty  dollars.  Ford 
automobile  engine  thirty-three  dollars.  Ford 
power  attachment,  eighteen  dollars.  Clarence 
Vaughan,  Middletown,  N.  Y.  

Sale — Tattoo  Supplies,  Snake  Oil,  Fancy 
Stamped  Belts,  Framed  Motion  Picture  Stars. 
F.  Saunders,  Box  72,  Bath,  Maine.  

Sacrifice  —  $125.00  Electrical  Engineering 
Course  in  36  books,  $18.  E.  Prien,  Dix  St.,  Colum- 
bus.  Wis.  

Let's  Swap!  What've  you  got?  Whatd'ye 
want?  Free  advertising.  Three  months  and  big 
mail  dime.  Swap  Bulletin,  "The  National  Ex- 
change  Medium,  Detroit.  

Trade — Webster  Oscillating  Magneto  Tri-Pole; 
new.    J.  Burda,  Garner,  la.  

Paint — Roof  and  iron,  waterproof,  stops  leaks, 
guaranteed  five  years;  barrels,  70c  gallon.  Con- 
tinental  Co.,  405  Lexington  Ave.,  N.  Y.  

Exchange-yNew  $50.  Paganini  violin  for  com- 
plete receiving  outfit.  Nickolaus  Mitchell,  235 
South  25th  St..  Paris,  Texas.  

Sell — Bicycle  and  wireless  transmitter.  Ray- 
mond Taylor,  Monticello,  Illinois. 


 For  the  Photographer.  

Do  you  take  pictures?  Write  for  free  sample 
of  our  big  magazine,  showing  how  to  make 
better  pictures  and  earn  money.  American  Pho- 
tography,  465  Pope  Building,  Bos  ton,  Mass. 

Oil  Painted  14x17  Enlargements  from  any  film 
or  photo  and  $3.00.  Give  color  eyes,  hair,  etc. 
Equals  $25  work.  Tangley  Co.,  Dept.  E3,  Mus- 
catine, Iowa. 


Wireless. 


Switch  Points.  Binding  posts,  switch  levers, 
and  small  parts;  send  2c  tor  catalogue  describing 
these  and  other  goods.  A.  W.  Bowman  &  Co.,  23 
Church  St.  (Harvard  Square),  Cambridge,  Mass. 

2500  Meter  Navy  Type  Coupler,  $7.95.  Ask  for 
circular.    Penn  Radio  Apparatus  Co.,  Greenville, 

Pa. 


Amateurs!  Complete  your  files  of  Wireless 
Age,  6.  S.  T.,  Ev.  Eng.,  etc.  W.  A.  Parks, 
Brookfand,  D.  C. 

Aerial  Wire,  seven  strands  No.  22  solid  cop- 
per; 100%  radiation;  shipping  weight  15  lbs.  per 
1,000  feet.  Send  postage.  No.  C.  O.  D's.  Imme- 
diate delivery  This  grade  worth  $15  per  thou- 
sand. For  a  limited  time  am  selling  at  1  cent 
per  foot,  $9  per  thousand.  Lee  A.  Bates,  8  Moen 
St.,  Worcester,  Mass.    Call  1  G  Y.  

Complete  Receiving  Sets,  $7.00  and  up.  With 
1,000  Ohm  receiver,  tested  mineral;  guaranteed. 
Bulletin  for  stamp.  Jenkins,  Room  2,  923  Pur- 
chase^  

The  Audion.  Its  early  history  and  develop- 
ment, Electron  Theory  and  Trigger  Action,,  com- 
piled by  a  Chief  Electrician  Radio  who  was  sta- 
tioned at  the  Naval  Radio  School  as  Instructor 
for  two  years,  written  by  an  old  amateur  for 
the  amateurs  in  words  that  they  can  understand. 
Also  blue  print  diagrams  for  hook  ups  for  re- 
ceiving damped  signals,  using  both  air  exhausted 
and  gas  bulbs.  Receiving  undamped  signals  and 
regenerative  circuits.  Two-step  amplifier,  using 
same  (A)  and  (B)  batteries  for  both  steps.  Wire- 
less telephony  with  power  bulb.  Working  blue 
prints  on  how  to  build  a  "One  to  One"  trans- 
former for  use  with  Audion  Amplifier.  All  for 
$2.00.  Address  T.  O.  McKenzie,  104  Warburton 
Ave.,  Yonkers,  N.  Y.  

Wireless  Amateurs,  you  can  build  things  better 
from  working  drawings.  Send  $1.00  to-day  for 
set  of  blueprints  of  an  amateur  wireless  receiv- 
ing set.  Northwestern  Blueprint  Co.,  Portland, 
Oregon.    Box  331.  

Selling  Out!  Wireless,  Electrical  and  Chemi- 
cal Apparatus;  send  stamp  for  list.  Stewart  & 
McLaughlin,  Cadiz,  Ohio.  

Wireless  Coils.  Now  is  the  time  to  make  'em. 
Blue-print  and  detailed.  Instruction  $1.  Any 
size  from  1"  to  10".  Send  stamps  or  money  or- 
der. G.  P.  Brunotte,  City  Hall  Station,  Gen. 
Del.,  New  York.  .  

Attention  Amateurs!  If  you  are  building  your 
own  wireless  outfits  we  can  supply  you  with 
fibre,  and,  Bakelite-Dilecto,  in  sheet,  rod  or  tube, 
cut  to  size.  Also  brass,  sheet,  rod,  screws,  and 
nuts.  Switch  points,  levers,  knobs,  and  binding 
post.  Experimental  and  machine  work,  done  to 
your  sketches.  Send  for  our  new  price  list  at 
once  and  save  money.  O.  L.  Bortz  Machine  Co., 
Greenville,  Pa.  

Radio  diagrams  of  any  description.  Send 
stamp  for  particulars.  Louis  Isbell,  Nauga- 
tuck,  Ct.  

Bargains!  To  vacate  our  place  we  must  sell 
5,000  H"  spark  coils  without  vibrators  at  40c., 
15c.  postage  extra.  Special  for  this  month,  20,- 
000  Vibrators.  Bridges  and  Springs,  15c.  per 
pair  postpaid.  A.  Duds,  1534  Pitkin  Ave.,  Brook  - 
lyn,  N.  Y.  

Wireless  Course  in  20  Lessons.  By  S.  Gems- 
back,  A  Lescarboura  and  H.  W.  Secor,  E.E. 
Tells  you  everything  you  want  to  know  about 
"Wireless"  theory,  practice  and  history.  A  clear, 
concise  course  on  every  phase  of  this  subject. 
160  pages — 350  illustrations,  30  tables.  Flexible 
cloth  cover,  75c  postpaid.  Stiff  cloth  cover,  $1.25 
postpaid.  Experimenter  Publishing  Co.,  Book 
Dept., -233  Fulton  St.,  New  York  City.  

How  to  Make  Wireless  Sending  Apparatus,  100 
pages,  88  illustrations.  Written  and  published 
entirely  for  the  wireless  enthusiast  who  wants 
to  make  his  own  radio  apparatus.  Contains  more 
information  on  "How  to  make  it"  than  any  other 
book  we  know  of.  Paper  bound,  25c  postpaid. 
Experimenter  Publishing  Co.,  Book  Dept.,  233 
Fulton  St.,  New  York  City.  

Just  Off  the  Press— Design  and  Construction  of 
Audion  Amplifying  Transformers,  Radio  and  Au- 
dio Frequency  Type.  This  latest  and  important 
book  by  Mr.  Edward  T.  Jones,  late  Associate  Edi- 
tor of  "Radio  News,"  will  be  of  great  interest  to 
all  radio  amateurs  thruout  the  land.  The  trans- 
formers shown  in  these  books  have  never  been 
described  in  print  before,  and  have  usually  been 
considered  a  manufacturer's  secret.  Anyone  who 
has  several  vacuum  tubes  cannot  afford  to  do 
without  this  book  because  it  will  enable  him  to 
build  the  necessary  amplifying  transformers  very 
readily.  The  designs  are  very  simple  and  rugged, 
and  anybody  can  make  them  without  much 
trouble  whatsoever.  Mr,  Jones,  the  author,  is  a 
practical  man  who  is  an  experimenter  himself 
and  knows  whereof  he  speaks.  The  book  is 
printed  on  good  paper  and  has  an  attractive 
cover  in  two  colors.  Paper  bound.  Size  5  in.  x 
7  in.  Contains  many  illustrations,  diagrams  and 
working  data  necessary  to  build  the  transform- 
ers. Price,  postpaid,  25c.  The  Experimenter 
Publ.  Co.,  Book  Dept.,  233  Fulton  St.,  New  York. 


How  to  Make  Wireless  Receiving  Apparatus. 

100  pages — 90  illustrations.  Only  strictly  modern 
radio  apparata  are  described  in  this  book  and  the 
illustrations  and  descriptions  are  so  clear  and 
simple  that  no  trouble  will  be  experienced  in 
making   the    instruments.     Paper   covered,  25c 

Sostpaid.  Experimenter  Publishing  Co.,  Book 
iept.,  233  Fulton  St.,  New  York  City. 


Miscellaneous. 


Be  Well,  Strong,  Happy,  Successful.  Drugs 
and  surgery  unnecessary.  Modernized  Natural 
Healing  insures  success,  also  a  profitable,  philan- 
thropic and  educational  profession.  Convincing 
literature  free.  Science  Institute,  E-i8i8'  N. 
Wells,  Chicago. 


Substitute  Gold  Leaf  for  sale.  Book  of  24 
leaves,  $.55.  J.  Skurovec,  10206  Way  Avenue, 
Cleveland,  Ohio. 


Fine  beautiful,  evergreen,  ornamental  firs,  any 
address,  $1.00.  Order  now.  B.  B.  Lee,  Sta.  A, 
Vancouver,  Wash. 


Wanted— Small  Gasoline  and  Steam  Engines, 
Small  Lathes,  Drill  Presses  and  other  light  ma- 
chinery. Will  pay  high  cash  prices  for  good 
material.    Johnston,  West  End,  Pittsburgh,  Pa. 


Experimenters,  Inventors,  Designers  and  Engi- 
neers; send  for  Draftsmen's  Guide,  new  nineteen- 
twenty  pocket  edition;  one  dollar  postpaid;  when 
ordering,  state  whether  or  not  you  would  be 
interested  in  representing  us  in  your  locality. 
Guide  Publishing  Company,  North  Tonawanda, 


Egg  Pie  Crust  Recipe — Ten  cents.  Digestible, 
delicious.  The  Oddity  Centre,  60  Vine  St.,  Wyan- 
dotte, Mich. 


Motor  Engines  and  Dynamos. 


Motors  Electric,  we  buy,  sell,  exchange  motors 
of  various  sizes;  large  stock;  prompt  shipments. 
General  Distributing  Co.,  22  West  First  St., 
Duluth,  Minn. 

Small  Motors  and  Generators.  Cancelled  Gov- 
ernment Contracts.  A.  C.  Motors,  $9.50  each 
and  up.  12  Light  no-volt  generators,  $26.50  each; 
battery-charging  outfits,  $30  each  and  up.  New 
motors  % -'A  up  to  5  H.  P.  for  all  phases  and 
frequencies  of  current.  Write  for  late  bulletin. 
Bargains  in  motors  and  generators.  Address 
Motor  Sales  Dept.,  No.  12,  West  End,  Pittsburgh, 
Penna. 


Fittings  for  Model  Boilers,  Water  Gages,  Globe 
Steam  Valves,  Unions  and  Filling  Plugs.  Cast- 
ings for  model  marine  engine,  suitable  for  small 
steam  power  boats,  complete  set,  $3.00.  Write 
Model  Machine  Shop  Co.,  415  E.  71th  St.,  New 
York  City,  N.  Y. 


Propellers  for  high-powered  air  propulsion,  and 
small  propellers  for  motorcycle  engines.  5  foot 
diameters,  $12.00;  other  sizes  in  proportion. 
Hub  mountings,  countershafts,  bearings  and 
sprockets  to  suit.  Catalogue  free.  Crawford  Mo- 
tor and  Aeroplane  Mfgr.,  New  Orleans,  La. 


Office  Devices. 


Addressographs,  Multigraphs,  Duplicators, 
Folders,  Multicolors,  Mailometers,  Sealers.  Half 
price.  Pruitt  Company,  224  North  Wabash,  Chi- 
cago.  

Addressographs,  Multigraphs,  Duplicators, 
Folders,  Sealers  Bought,  Sold.  Guaranteed. 
Office   Device    Company,    156-X   North  Lasalle, 

Chicago. 


Wanted  to  Buy. 


Cash  for  Old  False  Teeth — We  pay  up  to  $35.00 
per  set  (broken  or  not).  Also  buy  discarded 
gold,  jewelry,  gold  crowns,  bridges,  platinum, 
diamonds,  watches  and  silver.  Send  now.  Cash 
by  return  mail.  Package  held  5  to  10  days  for 
sender's  approval  of  our  offer.  U.  S.  Smelting 
Works,  Dept.  73,  Chicago,  111.  

Send  to  Cleveland  by  mail  or  express  any  old 
or  broken  watches,  false  teeth,  old  or  broken 
jewelry,  brooches,  bracelets,  old  gold,  silver, 
platinum,  diamonds,  magneto  points,  platinum 
wire,  contact  points  or  crucibles,  mercury,  and 
anything  valuable.  We  pay  the  highest  prices 
in  cash  by  return  mail.  Goods  returned  in  ten 
days  if  you're  not  satisfied.  The  Ohio  Smelting 
&  Refining  Company,  206  Lennox  Bldg.,  Cleve- 
land, Ohio. 


For  Men. 


Get  Vital  Strength.  Retain  youthful  vigor. 
Wonderful  results.  Intensely  interesting  book- 
let  free.    Winslow  H.  Chase,  Washington,  D.  C. 

Detectives  Earn  Big  Money.  Travel.  Great 
demand.  Experience  unnecessary.  We  train 
you.  Write  for  free  particulars.  American  De- 
tective  System,  1968  Broadway,  N.  Y.  ^ 

Send  Us  Your  Dull  Safety  Razor  Blades.  We 
will  re-sharpen  them  so  they  shave  like  new 
blades  for  3c  each,  any  kind.  Quick  service. 
Entire  satisfaction  guaranteed.  Antiseptic  astrin- 
gent pencil  given  free  with  every  dollar  order  if 
you  mention  "Electrical  Experimenter."  Send 
your  blades  to-day.  Keenedge  Company,  Inc., 
Dept.  L,  184  Washington  St.,  Chicago,  111. 


 For  the  Hair  

I  Was  Bald.  Obtained  hair  growth  by  an  In- 
dian's ointment  containing  genuine  bear  oil  and 
rare  plant  juices.  Many  others  have  had  won- 
derful results.  Fine  for  dandruff.  Harmless. 
Will  send  box,  postpaid,  with  recipe,  10c.  John 
Hart  Brittain,  150  E.  32d  St.,  BB-300,  New  York. 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Personal. 


Write  to  famous  Hawaiian  Beauties,  Swim- 
mers, etc.,  membership  25c.  Hawaiian  Corre- 
spondence Club  c/o  L.  de  Roo,  Box  306,  Honolulu, 
Hawaii. 


The  Salesman  Win$.  Thousands  of  positions 
open.  We  teach  traveling  salesmanship  by  mail 
and  guarantee  offer  of  position  or  refund  tuition. 
For  interesting  particulars  address  Kansas  Vo- 
cational Bureau,  Miltonvale,  Kansas. 


Patents  For  Sale 


For  Sale — Patent  on  Ford  Auto  Lock.  Can  be 
manufactured  cheap,  yet  powerful.  Write  to 
Jos.  Vesely,  Cedar  Rapids,  la. 


Rubber  Stamps. 


Rubber  Stamps  ma4e  to  order.  McCaddon  Com- 
pany, Zanesville,  Ohio. 


Stamps  and  Coins. 


Stamps,  50  different  foreign,  10c.  George,  985 
7th  St.,  Milwaukee,  Wis.  

SO  old  coins,  every  one  different,  and  bargain 
List,  $1.    C.  M.  Penney,  Denison,  Tex.  

Big  Money — As  high  as  $10  or  over  paid  for 
cancelled  postage  stamps.  Latest  price  list  for 
ioc.  Ball  Supply  House,  722  State  Blvd.,  Fort 
Wayne,  Indiana.  

"Triangle  Approvals,"  y2c.  up;  3  unused 
stamps  FREE  to  approval  applicants  sending 
references.  Harfred  Stamp  Co.,  Dept.  E,  Ger- 
mantown,  Pa.  

Stamps — 50  all  different — Foreign— $1.00.  W.  B. 
Trenouih.  Watlord,  Ontario,  Canada.  

Best  one  cent  approvals  in  America.  F.  P. 
Hand,  11 17  So.  60th  St.,  Phila.,  Pa.  

200  AH  Different  Stamps,  including  Bosnia, 
Bavaria,  China,  Guatemala,  Bulgaria,  Bohemia, 
Poland*  Turkey,  etc.,  and  Dime  Stamp  Album, 
only  one  to  customer,  all  for  25c.  Our  approval 
sheets  contain  bargains  priced  at  ic.  to  5c.  net. 
150  different  U.  S.  postage  and  Civil  War  reve 
nues  for  only  75c.  Indiana  Stamp  Co.,  Dept.  E, 
Indianapolis,  Ind.  

South  America.  Buy  direct.  1,000  fine  assorted 
Paraguay,  Uruguay,  etc.,  for  $2  bill.  Exchange 
rare  stamps  with  collectors  and  dealers;  lots  or 
on  sheets.  C.  P.  Mego,  Necochea  193,  Lomas 
Dezamora,  Argentine  Republic.  

Have  you  seen  The  Stamp  Herald?  Finest 
monthly  stamp  paper  published.  Subscription 
50c.  a  year.  3  months'  trial  for  10c.  Stamp 
Herald  Publishing  Co.,  Dept.  E,  Indianapolis,  Ind. 

300  Different  Stamps,  $0.50.  Fred  Onken,  630 
79th  St.,  Brooklyn,  N.  Y.  

Stamps — 61  All  Different  Free.  Postage,  3c. 
Mention  paper.    Quaker  Stamp  Co.,  Toledo,  O. 

California  Gold,  quarter  size,  27c;  half-dollar 
size,  53c.  Columbian  nickel  and  catalogue  ioc. 
Norman  Shultz,  King  City,  Mo.  

Stamps— 50  varieties,  Transvaal,  Brazil,  Peru, 
Cuba,  Mexico,  etc.,  and  album,  ioc;  60  different 
U.  S.,  25c;  1,000  hingest  10c;  1,000  mixed,  40c. 
List  free.  I  buy  stamps.  C.  Stegman,  5936  Cote 
Brilliante,  St.  Louis,  Mo. 


Old  Coins  Wanted. 


We  Buy  and  Sell  Old  Coins.  $2  to  $500  each 
paid.  Keep  All  Old  Money;  you  may  have  valu- 
able coins.  Send  ioc.  for  New  Illustrated  Coin 
Value  Book,  4x6.  Guaranteed  prices.  Get 
posted.    Clarke  Coin  Co.,  Box  110,  Le  Roy,  N.  Y. 


American  Made  Toys. 


We  Cffer  an  Opportunity  to  manufacturer  with 
facilities  for  large  production,  also  to  homework- 
ers  on  smaller  scale,  to  manufacture  Metal  Toys 
and  Novelties.  Unlimited  field  and  enormous 
business  open  for  ambitious  people.  No  experi- 
ence required.  No  tools  needed.  Our  casting- 
forms  turn  out  goods  complete.  Since  the  differ- 
ent Toy  Expositions,  manufacturers  are  covered 
with  orders  until  December.  You  can  enter  this 
field  now,  by  manufacturing  "American  Made 
Toys."  We  furnish  castingforms  for  Toy  Sol- 
diers, Army,  Navy,  Marine,  Cannons,  Machine 
Guns,  Indians,  Cowboys,  Warships  and  other 
novelties.  Castingforms,  complete  outfit,  $3.00 
up.  We  buy  these  goods,  direct  from  manufac- 
turers. Yearly  contract  orders  placed  with  re- 
liable parties.  We  pay  very  high  prices  for 
clean  painted  goods.  Samples  furnished.  "Bird- 
Whistles,"  great  seller,  just  added  to  our  stock 
list.  Booklet,  Information,  Instruction  free,  if 
you  mean  work  and  business.  No  others  in- 
vited to  write.  Toy  Soldier  Manufacturing  Co., 
32  Union  Square,  New  York. 


Novelties. 


Mysterious   Wonder   Shavings,   new  Japanese 

novelties;  when  dropped  into  water  turn  into 
babies,  flowers,  fish.  Dozen  in  pretty  package, 
15c;  three,  35c.  Excellent  dinner  party  favors; 
they  create  talk.  Twelve  packages,  $1.00.  George 
P.  Heinemann,  1424  Rosemont,  Chicago. 
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Chemicals. 


We  Make  a  Specialty  of  supplying  amateur 
chemists.  Send  for  free  price  list.  George  Ott, 
1218  Chestnut,  Reading,  Pa. 


Chemical  Laboratories  for  Sale.  Prices  $5.00 
and  up.  Send  for  particulars.  Teca  Chemical 
Co.,  42  Putnam  St.,  Somerville,  42  Mass. 


Startling  Chemical  Outfit,  "Chemset"  No.  2, 
containing  chemicals  and  directions,  20c.  No.  1 
"Chemset,"  15c.  Both,  30c.  Our  mystery  packet, 
12c.    Mystic  Shoppe,  714  Vinton,  Waterloo,  Iowa. 


Cameras,  Supplies — Photo  Developing. 


Mail  us  15c.  with  any  size  film  for  development 
and  six  velvet  prints.  Or  send  six  negatives  any 
size  and  15c.  for  six  prints.  Or  send  25c.  for  one 
8  x  10  mounted  enlargement.  Prompt,  perfect 
service.  Roanoke  Photo  Finishing  Co.,  255  Bell 
Ave.,  Roanoke,  Va. 


Clean,  Neat,  Perfect  Kodak  Finishing  at  the 

lowest  prices.  Work  returned  the  same  day  re- 
ceived. Send  film  for  sample  print  and  copy  of 
catalogue  on  developing,  printing,  enlarging  and 
hand  coloring,  also  copy  of  Photo  Craft  Maga- 
zine, which  will  help  you  make  better  pictures. 
Photo  Craft  Co.,  Box  69,  Ann  Arbor,  Mich. 


Formulas. 


Million  Tested  Formulas,  Trade  Secrets,  Proc- 
esses. Everything!  Thousand  pages.  Cost? 
Only  $2.00  postpaid.  Can  I  find  it?  Yes,  and 
999,999  others.  Write  us.  L.  Goodnow,  Highland 
Ave.,  South  Sudbury,  Mass. 


1,000  Formulas,  25c.  Luminous  paint — Resilver- 
ing  mirrors — Renewing  dry  batteries — Mechanics' 
soap — Carbon  remover — Gas  tonic — Puncture  plug- 
ger — 20c  each.  Entire  collection,  50c.  Satisfaction 
guaranteed.  Ideal  Book  Shop,  5501-EF  North 
Robey,  Chicago. 


Cold  Cream — Finest  ever.  Formula  ioc.  La- 
tham, Box  233,  Seattle,  Wash. 


500  Formulas.  All  easy,  successful  money- 
makers. Postpaid,  25c.  Edgar  James,  315  Doug- 
lass, Indianapolis,  Ind. 


1,000,000  Formulas.  Processes.  Trade  secrets 
for  every  business.  1016  pages,  $2.  Ideal  Book 
Shop,  5501-EE  North  Robey,  Chicago. 


Phonographs. 


Make  Your  Own  Phonograph.  Particulars  free. 
DeSelO-PhonE,  P.  O.  Box  720,  Attica,  Indiana. 

Build  your  own  phonographs  and  manufacture 
them  for  profit.  Drawing,  Instructions,  Parts 
Price  List,  Blue  Print,  etc.,  complete,  sent  free 
upon  request.  Write  today.  Associated  Phono- 
graph  Co.,  Dept.  E  1,  Cincinnati.  

Build  Your  Phonograph.  "Perfection"  high- 
quality  spring  and  electric  motors,  tone  arms, 
reproducers.  Wonderful  results.  Big  saving. 
New  catalog  and  building  instructions  mailed 
for  10  cents.  Indiana  Phonograph  Supply  Co., 
Indianapolis,  Ind. 


Postcards  and  Pictures. 


Your  photo  enlarged,  14x17,  and  oil  painted. 
Send  any  film  or  photo  and  $3.  Give  color  eyes, 
hair,  etc.  Equals  $25  work.  Photograph  returned. 
Reference,  any  bank.  Tangley  Co.,  Dept.  E-i, 
Muscatine,  Iowa. 

Girls  in  bathing  costume,  15  beautiful  postcard 
size  photographs  $1,  or  ten  5x7  for  $1.  Sample  of 
each  25c.  Money  refunded  if  dissatisfied.  A. 
D.  Tinklepaugh,  3440  5th  Ave.  So.,  Minneapolis, 
Minn. 


Rare  Real  Photos.  Bathing  beauties,  models, 
the  right  kind.  We  are  reliable.  Samples  25c 
coin.     Artiste,  Auburn,  Ind.  

Beautiful  Art  Post  Cards,  Photographs;  state 

wants.  Samples  25c.  Art  Studio,  826  Calhoun 
St.,  Fort  Wayne,  Ind. 

Wonderful  Pictures  taken  from  life.  Nature's 
real  poses.  Clean,  artistic,  pure.  Sample  25 
cents,  5  for  $i,  12  for  $2.  Large  size  photos 
$1.50  each.  Chas.  Mack,  626  20th  St.,  Oakland, 
Cal. 


Authors — Manuscripts. 


$50  to  $150  a  Week  writing  Stories  and  Photo- 
Plays.  Previous  Acceptance  Not  Essential.  Dept. 
57,  New  York  Literary  Bureau,  141  W.  36th  St., 
New  York  City. 


Scenery  For  Hire. 


Collapsible  Scenery  for  all  plays.  Decorations. 
Amelia  Grain,  Philadelphia. 


Musical  Instruments. 


Violins.  Deep,  Mellow,  Soulful  —  on  credit. 
Easy  terms  for  wonderful  instrument.  Get  de- 
tails today.  Gustav  Henning,  231  nth  St., 
Miami,  Florida. 
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Health. 


Free — Stop  using  tobacco.  We  will  give  free 
information  how  to  conquer  habit  easily  and 
permanently.  Results  guaranteed.  Anti-Tobacco 
League,  Dept.  C,  Omaha,  Nebr. 


Cigarette,  pipe  or  chewing  habit  conquered. 
Guaranteed.  Write  for  free  brochure.  Edw.  J. 
Woods,  TB-300  Station  F,  New  York. 


Pyorrhea  (Rigg's  Disease— Bleeding  or  Swollen 
Gums).  H.  E.  Kelty,  D.D.S.,  M.D.,  pyorrhea 
specialist  for  15  years,  has  developed  a  success- 
ful home  treatment  for  pyorrhea,  purifying, 
healing,  preventative.  Full  month's  treatment, 
$1  postpaid.  Or  write  for  free  booklet.  Pyorem 
Mfg.  Co.,  439  Seventh  St.,  Brooklyn,  N.  Y. 

My-T-Fine  Scalp  Cleaner.  A  new  hair  wash. 
Perfect  dandruff  eradicator.  Cleans  the  scalp, 
strengthens  the  roots,  preserves  the  hair.  Abso- 
lutely harmless.  25c  postpaid.  My-T-Fine  Scalp 
Cleaner,  No.  564  Central  Avenue,  Brooklyn,  N.  Y. 
Agents  wanted.  

Too  Fat?  Reduce  weight  easily,  pleasantly,  no 
self-starvation,  no  strenuous  exercise.  Reliable, 
guaranteed.  Obtain  Oil  of  Korein  at  any  busy 
pharmacy  or  write  for  free  brochure  to  Korein 
Co.,  NA-300,  Sta.  F.,  New  York.  

Tobacco  or  Snuff  Habit  Cured  or  no  pay;  $1 
if  cured.     Remedy   sent  on  trial.    Superba  Co 
SA,  Baltimore,  Md. 


News  Correspondents. 


Earn  $25  Weekly,  spare  time,  writing  for  news- 
papers, magazines.  Experience  unnecessary;  de- 
tails free.    Press  Syndicate,  566  St.  Louis,  Mo. 


Song  Poems  Wanted. 


Write  the  Words  for  a  Song.  We  write  music 
and  guarantee  publisher's  acceptance.  Submit 
poems  on  war,  love  or  any  subject.  Chester 
Music  Co.,  920  So.  Michigan  Ave.,  Room  265, 
Chicago,  111. 


Write  the  Words  for  a  Song.  We  revise  poems, 
write  music  and  guarantee  to  secure  publica- 
tion. Submit  poems  on  any  subject.  Broadway 
Studios,  197C  Fitzgerald  Bldg.,  New  York. 

Song-writers'  Manual  and  Guide  Sent  Free! 
Contains  valuable  instructions  and  advice.  Sub- 
mit song-poems  for  examination.  We  will  fur- 
nish music,  copyright  and  facilitate  publication 
or  sale.  Knickerbocker  Studios,  319  Gaiety  Bldg., 
New  York. 


Song-writers.  Market  your  compositions.  Our 
successful  plan  brings  results.  Work  examined 
free  and  honest  advice  given.  Morrison  Music 
Shop,  Dept.  E,  Indianapolis,  Indiana. 

You  Write  Words  for  a  Song— We  write  the 
music,  publish  and  secure  a  copyright.  Submit 
poems  on  any  subject.  The  Metropolitan  Studios, 
914  So.  Michigan  Ave.,  Room  113,  Chicago,  111. 

Write  a  Song— Love,  mother,  home,  childhood, 
patriotic  or  any  subject.  I  compose  music  and 
guarantee  publication.  Send  words  to-day 
Thomas  Merlih,  326  Reaper  Block.,  Chicago. 


Tricks,  Puzzles  and  Games 


Juggling  Act.  No  skill;  25  diagrammatic  les- 
sons, 50  cents.  T.  Conran,  2235  N.  4th  St.,  Phila- 
delphia^^ 

Magic — Card  Tricks.  Sensational  escapes,  jokes, 
novelties.  Everything  in  the  amusement  line. 
Large  illustrated  catalogue  of  a  thousand  tricks 
free.  Write  today.  Largest  amusement  goods 
manufacturers  in  the  world.  Heaney  Magic  Co., 
Desk  211,  Berlin,  Wis. 

Magic.  Entertain  at  home.  Tricks,  puzzles, 
novelties.  Big  Catalogue  A,  25c.  Martinka  & 
Co.,  Inc.,  Harry  Houdini,  President,  493  Sixth 
Avenue,,  New  York  City. 

Tricks,  Puzzles,  Magical  Apparatus,  Plays, 
Stage  Supplies,  Mind-reading  Acts,  Sensational 
Escapes  and  Illusions.  Send  ioc  for  our  big  new 
1920  catalog,  100  pages,  just  off  the  press.  Oaks 
Magical  Co.,  Dept.  549,  Oshkosh,  Wis. 


WANT  MORE  MONEY 

HERE  IT  IS 
Hundreds  of  Men — elderly,  young  or  middle 
aged  make  BIG  MONEY  every  month  repre- 
senting our  magazines.  Work  Your  Way 
Through  College,  buy  the  hobbies  you  are  in- 
terested in ;  or  go  into  a  good  paying  business 
for  yourself.  You  can  spend  all  of  your  time 
or  a  few  hours  a  day.  You  can  make  spending 
money  or  you  can  guarantee  yourself  a  BIG 
INCOME. 

If  you  can  use  more  money  and  you  are  willing 
to  put  in  a  few  hours  a  day  don't  fail  to  in- 
vestigate this  offer.  You  will  like  the  work 
and  no  matter  what  your  present  pursuits,  your 
faculties  will  be  better  developed.  Write  to- 
day for  full  particulars. 

THE  EXPERIMENTER  PUB.  CO. 
Circulation  Dept.,  233  Fulton  St.,  New  York 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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ffealth^Strengtkr^mut/TJhru 


A  recognized  scientific  effective  means  of  handling  your  own  ease  is  afforded 
by  the  RENULIFE  VIOLET  RAY  HIGH  FREQUENCY  GENERATOR.  It 
is  so  designed  and  made  that  anyone  can  apply  the  wonderful  correctivet 
upbuilding  forces  of  the  VIOLET  RAY.  This  pleasant  POWERFUL  form 
of  electricity  has  done  and  is  doing  wonders  in  relieving  and  eliminating 
pain  and  suffering.  You  owe  it  to  yourself  to  investigate — find  out  the 
facts.  Get  our  new  booklet  explaining  the  nature  of  the  Violet  Ray — its 
uses,  benefits,  and  applications — send  the  coupon  below  at  once. 

what  users  say       THOUSANDS  OF  VOLTS 


•'The  Renulife  Violet  Ray  High  Fre- 
quency Generator  is  superior  in  efficiency 
because  of  its  perfect  character  and  con* 
trol  of  current,  compactness  and  perfect 
insulation.  The  email  nogs  and  lightness 
of  Electrode  holder  is  also  a  great  ad- 
vantage." "The  doctor  told  me  that  tha 
trouble  was  hardening  of  the  arteries.  I 
would  not  be  without  it  for  all  the  money 
in  the  world."  "I  cannot  recommend  it 
too  highly."  "I  have  been  using  mine  now 
for  a  week  for  Sciatica  and  I  am  highly 
pleased  with  results."  "I  think  it  is  one 
of  the  best  little  machines  that  was  ever 
invented."  "I  have  used  it  with  excellent 
results  for  the  restoration  of  hair  and  stiff 
and  sore  rheumatic  finger  joints."  "Am 
well  pleased  with  the  Generator,  and  the 
kind  treatment  received  from  vour  Com- 
pany"My  Generator  has  stopped  my 
neuritis."  "Every  house  should  have  a 
Renulife  Violet  Ray  High  Frequency 
Generator  for  the  treatment  of  Neuralgia: 
Neuritis;  Sore  Throat;  Kernels  in  Neck; 
Cramps:  Headache:  Stiff  Neck  Mus- 
cular Soreness  ;  Rheumatism  ;  Paralysis 
—in  short,  pain  of  all  kinds." — M.  D. 

"I  have  been  much  relieved  by  the  use  of 
your  Violet  Ray  Generator." 
"It  is  fine  for  insomnia." 

I  find  it  such  a  help  in  nervousness." 
"I  would  not  part  with  it  for  five  times  the 
price.  It  is  sure  a  little  wonder." 

"I  am  more  than  pleased  with  the 
Generator,  the  whole  family  are  using  it.'* 

THIS  TYPE  of  Violet  Ray  instru- 
ment makes  possible  a  light, convenient 
handle  and  permits  large  I  efficient 
units  to  be  used  contained  in  hand- 
some case. 

OUR  NEW  BOOK 

JUST  OUT.  This  latest  edition 
explains  in  detail,  with  many  illus- 
trations, the  uses  and  benefits  of 
Violet  Ray.  You  should  have 
one.    Free  for  the  asking. 

SEND  FOR  BOOK  ! 


COUPON  FOR  BOOK 
and  Special  Information 


RENULIFE  ELECTRIC  CO.. 

1203  Marquette  Bldg..  Detroit,  Mich. 

Please  send  without  obligation,  yoor  book  "Health, 
explaining  Violet  Ray  treatments  with  Renulife  Gener- 
ators, also  give  full  particulars  as  to  its  application  for 
ailments  chocked  below. 

TREATS  SUCCESSFULLY 


..Abscesses 

..Anemia 

..Asthma 

..Arterosclerosls 

..Baldness 

..Blackheada 

..Brain  Pag 

..Bronchitis 

..Bunions 

..Bruises 

..Catarrh 

..Colrla 

..Chilhlaina 

..Dandruff 

..Deafness  and 
Ear  I  diseases 

..Eczema 

..Enlarged  Pros- 
tate 


Name  .  . 
Address . 


..Facial  Neuralgia 
.Falling  Hair 
..Female  Com- 
plaints 
..Goitre 
,.Gout 

..Haemorrhoids 
..Hay  Fever 
..Infantile  Para- 
lysis 
..Insomnia 
..Lameness 
..Locomotor 

Ataxia 
.Lumbago 
.Nervous  Affec- 
tions 
.  .Neuralgia 
.Neuritis 


..Obesity 

■■Pain  in  Abdomen 

and  Chest 
..Paralysis 
..PileB 
..Pimples 
..Pyorrhea 
..Rheumatism 
..Scars 
..Sciatica 
..Skin  Diseases 
..Sore  Throat  and 
Throat  Diseases 
..Sprains 
..Toothache 
..Weak  Eyes 
..Wrinkles 
..Warts  and 

Moles 


No  Shock— No  Harm— Simply  Great  Benefits 

Current  from  your  light  socket  is  transformed 
Into  the  most  powerful,  effective  -purifying 
Health  and  Beauty  giving  agency;  yetj  as  pain- 
less and  pleasant  as  a  ray  of  sunshine.  Made 
safe  for  use  in  any  home,  on  infant  or  weakest 
invalid.  Attacks  the  deep  seated  source  of 
diseases,  at  the  same  time  relieving  the  aches 
and  pains  which  may  be  the  annoying  symp- 
toms. Learn  how  this  modern  form  of  elec- 
tricity— The  Violet  Ray — so  acceptable  to  the 
human  body  actually  saturates  the  whole  system 
with  invigorating  life-laden  forces,  bringing  back 
normal  conditions.  You  may  treat  the  local  area 
but  results  are  not  confined  to  that  part  alone — 
the  blood,  nerves;  tissues  are  revitalized,  toned 
and  restored. 

Send  for  the  Booklet — full  of  information — that 
tells  the  story  so  you  can  understand  it. 

Natures  Own  Aid 

What  19  the  strange  relation  between  electricity  and 
life?  Some  declare  electricity  is  life.  We  do  not  know. 
But  life  cells  do  welcome  and  respond  marvelously  to 
electricity  in  the  form  of  Violet  Rays.  It  works  with 
nature  to  restore  where  many  other  methods  fail.  It 
treats  fundamentally  and  therefore  is  specified  by 
physicians  for  a  wide  ranpe  of  ailments — for  rheuma- 
tism, neuritis,  nerve  and  blood  disorders — etc.,  etc. — 
both  chronic  and  acute.  See  the  list  on  coupon  and 
ask  for  full  particulars.  Blood  is  brought  to  area 
treated — enriched  and  purified — assimulation  and 
digestion  improved — functions  restored  to  normal. 
Combines  the  benefits  of  electricity,  vibration,  ex- 
ercise, stimulation,  and  oxidation.  Get  the  informa- 
tion as  to  what  you  may  expect  from  the  Violet  Ray. 
Its  astonishing  low  price  places  it  within  the  reach  of 
all.  The  Trial  Plan  proves  its  value,  in  actual  use. 
Receive  full  information  by  return  mail. 

Renulife  Electric  Co.,  Inc. 

1203  Marquette  Building,  Detroit,  Mich. 
Chicago  Office,  Room  410,  123  West  Madison 

RENULIFE  VIOLET  RAY  CO.  OF  CANADA 
347  Adelaide  St.,  West  Toronto,  Ont. 
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ELECTRICITY- 

as  experts  know  it 

YOU  do  not  have  to  take  time  off  from  work  and  spend  several 
hundred  dollars  in  tuition  in  order  to  master  the  practical  side 
of  electricity.    The  whole  subject  is  now  covered  in  a  low-priced 
set  of  books,  flexibly-bound  and  handy  pocket-sized. 
Just  a  few  minutes  of  your  spare  time  spent  with 
the  Croft  Library  of  Practical  Elec- 
tricity each  day  will  give  you  a  know- 
ledge which  could  otherwise  be  gained 
only  in  years  of  practice. 

Earn  a  big  salary 

The  salaries  of  electrical  workers  are  high 
and  constantly  going  up.    And  the  demand  for  properly  trained  men 
is  more  insistent  than  ever  before  in  the  history  of  electricity. 

Don't  be  content  with  $38  to  $50 
per  week 


"  Your  spare 
time,  is  youi- 
capital  . 


Don't  be  content  with  just  a  fair  knowledge  of  electricity.  Do., 
satisfied  with  the  average  electrical  worker's  salary  of  $38  to  $50 
week.    Know  electricity  as  experts  know  it.     Terrell   Croft  will 
you  how. 

The  only  library  of  its  kind- 

There  never  has  been  a  set  of  hooks  or  a  course  on  electricity 
that  adhered  so  closely  to  actual  electrical  practice.    The  author, 
Terrell  Croft,  procured  his  knowledge  with  his  sleeves  rolled  up. 
He  was  trouble  shooter,   draftsman,   wireman,   central  station 
operator — then  electrical  engineer  for  the  Westinghouse  Com- 
pany.   He  is  a  practical  man  and  knows  the  exact  wants  of 
his  fellow  workers.    He  tells  of  the  short  cuts  to  bigger  pay, 
of  the  why  and  how  of  everything  in  electrical  practice  of 
today. 


NOT  ONE  CENT 
IN  ADVANCE 

Merely  fill  nut  the  coupon  below  and  return  to 
for   ten    days'   absolutely    free   examination  of 
CROFT  LIBRARY  OF"  PRACTICAL  ELEC- 
MTY.     I'se  the  books  in  connection  with  your 
for  ten  full  days.     See  how  the  hundreds  of 
;  in  electrical  practice  are  cleared  up  in  simple 
and    illustration.     If    thoroughly  convinced 
books  wiil  enable  you  to  know  electricity  as 
ow  it,  send  us  only  $2  in  ten  days,  and  $3 
for  six  months.    You  pay  only  S20  for  a  com- 
al  education.     Return  the  book-  at   our  ex- 
entirely  pleased. 


8  Volumes 
Flexibly  bound 
Pocket  Size 
3000  pages 

2100 
illustrations 
Everything 
you  must  know 
about 
electricity  at 
the  finger's  end 


McGRAW-HILL    BOOK  COMPANY, 
Inc.,  239  W.  39th  St.,  New  York,  N.  Y. 

Gentlemen: — In  an  attempt  to  ex- 
press myself  about  CROFT'S  NEW 
LIBRARY  OF  PRACTICAL  ELEC- 
TRICITY, 1  have  never  seen,  and  do 
not  believe  there  was  ever  printed  in 
the  English  language,  a  more  compre- 
hensive set  of  books.  It  is  a  library 
that  is  just  as  valuable  to  the  novice 
as  to  the  expert,  because  it  is  all  prac- 
tice. 

Respectfully, 

GUY  H.  PEIFER, 
Chief,  Doplan  Silk  Corporation, 
Hazelton,  Pa. 


 ZH      L   ■;  ,„ 


McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street  New  York 


McGraw-Hill  Book  Co.,  Inc. 
239  W.  39th  St.,  New  York 

Gentlemen: — Please  send  me  the  Library  of  Practical  Electricity  (ship- 
ping charges  prepaid),  for  10  days'  free  examination.  If  satisfactory 
I  will  send  $2  in  ten  days  and  $3  per  month  until  $20  has  been  paid. 
If  not  wanted.  I  will  write  you  for  return  shipping  instructions. 

Name   

Home  Address  

City  and  Stat<>  v. 

Where  Employed  '  ', 

Occupation   (Ex.4-20) 
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ANY  things  that  we  take  for  granted  some- 
times turn  out  to  be  very  much  different 
than  we  first  thought  them  to  be.  Take 
for  instance  the  earth's  interior.  Our 
physics  instructors  and  scientists  taught  us 
for  years  that  the  earth  was  once  a  huge 
molten  sphere,  just  beginning  to  cool  down.  The  in- 
terior and  center  is  supposed  to  be  entirely  fluid — a 
huge  molten  mass  where  all  the  known  elements  "in- 
cluding rocks"  are  in  a  liquid  state,  at  a  tremendously 
high  temperature  running  up  into  thousands  of  degrees 
Fahrenheit.  Our  physics  instructors  by  way  of  im- 
pressing us  were  wont  to  tell  us  that  the  hard  crust 
of  the  earth  is  just  about  as  thick  in  proportion  to 
the  rest  of  the  earth  as  the  peel  is  to  an  orange. 

And  in  order  that  we  could  not  doubt  their  words 
our  instructors  give  us  "proofs"  to  back  up  their  con- 
tentions. 

First,  we  are  pointed  out  that  the  volcanoes — the 
vcntholes  of  the  liquid  earth's  interior — prove  thai 
the  earth  is  fluid  inside.  Witness  the  many  volcanic 
eruptions  belching  forth  molten  rock,  lava  and  brim- 
stone. And  to  further  disarm  our  suspicions  we  are 
shown  that  as  we  descend  into  the  earth's  interior,  the 
temperature  rises  one  degree  Fahrenheit  for  every  40 
to  50  feet.  It  matters  not  where  we  bore  a  hole  or 
sink  a  shaft  into  the  earth's  interior;  the  rise  of  tem- 
perature as  we  descend  is  pretty  uniform  the  world 
over,  even  in  high  latitudes.  These  are  both  facts,  well 
authenticated  and  are  not  doubted  by  any  sane  person. 

But  recently  scientists  began  wondering  if  these  facts 
really  proved  that  the  earth's  interior  was  in  a  molten 
state.  And  the  more  they  wondered  the  more  they 
learned.  For  one  thing  they  said :  If  the  earth's  in- 
terior is  really  in  a  molten  state,  liquid  in  other  words, 
why  does  not  this  molten  mass  rise  and  fall  with  the 
tides  which  undoubtedly  it  would  do  were  it  liquid  or 
even  plastic.    Accurate  measurements,  however,  show 


that  there  is  no  such  tide  in  the  interior  of  the  earth. 
If  there  were,  the  crust  of  the  earth,  due  to  the  tidal 
effects  of  the  moon  and  the  sun,  would  constantly  rise 
and  fall,  for  one  thing,  and  we  would  have  extensive 
daily  earthquakes.  But,  you  will  say,  the  earth's  crust 
is  so  solid  that  there  may  well  exist  a  tide  inside  of 
the  earth  that  we  cannot  perceive.  This  is  hardly  even 
probable,  however,  because  in  that  case  the  gigantic 
tidal  effects  created — a  million  times  greater  than  any 
ocean  tide — would  burst  thru  the  earth's  crust  in  short 
order.  Do  not  forget  that  if  the  orange  peel  analogy 
holds  good,  there  will  be  a  liquid  mass  some  7,000 
miles  deep !  Contrast  that  with  the  average  depth  of 
the  ocean  of  less  than  one  mile  and  then  figure  out 
the  gigantic  tides  a  liquid  interior  would  produce ! 

But  our  modern  scientist  does  not  stop  there.  He 
goes  and  counts  the  very  few  active  volcanoes  and 
finds  that  as  ventholes  for  a  molten  globe  7,000  miles 
in  diameter,  they  appear  preposterous.  These  few 
holes  could  no  more  serve  as  vents  for  this  big  globe 
than  you  could  vent  an  armory  with  a  soda  straw. 

On  top  of  this  our  astronomers  come  along  and 
prove  mathematically,  without  a  shade  of  doubt,  that 
the  earth  is  at  least  as  rigid  as  steel. 

But  how  explain  the  volcanoes  and  our  deep  hot 
shafts?  Our  scientists  prefer  to  think — and  they  can 
prove  it,  too,* that  the  earth's  interior  is  not  molten. 
The  volcanoes  are  merely  ventholes  for  local  molten 
pockets.  The  earth's  heat  is  produced  by  radium,  or 
rather  radioactivity.  And  while  the  earth's  interior  is 
hot— very  hot — it  is  not  fluid. 

While  boring  the  famous  Simplon  tunnel,  many  hun- 
dred feet  above  sea  level,  the  heat  became  unbearable 
and  artificial  cooling  became  necessary.  Recent  tests 
showed  that  the  radium  contents  of  the  rock  could 
easily  produce  this  great  heat. 

The  solution  of  the  earth's  heat,  then,  doubtless  is 
radium.  H.  GERNSBACK. 
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[     THOUGHT  [ 

|  The  Greatest  Commercial  Product  in  the  World  | 

1  By  Charles  F.  Haanel  1 


important  and  far-reaching  truths  of  which 
the  human  mind  can  conceive. 

ONE  reader  says,  "The  Master  Key  is 
too  modest  a  title  for  such  a  stupen- 
dous revelation";  another  says,  "It  is  the 
most  wonderful  teaching  ever  conceived"; 
another  says, 


YOU  are,  because  you  think.   When  you 
cease  to  think,  you  cease  to  exist.  You 
are  therefore  what  you  think. 

Thought  is  a  spiritual  activity;  in  fact, 
it  is  the  only  activity  which  the  spirit 
possesses.  All  spiritual  activities  are  crea- 
tive, because  spirit  is  the  one  creative 
Principle  in  the  Universe.  Thought  is  mind 
in  motion  just  as  wind  is  air  in  motion. 
When  a  thought  goes  out  into  the  world, 
it  combines  with  other  similar  thoughts  and 
forms  an  idea.  The  idea  then  exists  in- 
dependently of  the  thinker.  This  idea 
becomes  a  seed-thought  in  the  spiritual 
world  and  as  soon  as  it  finds  congenial 
soil,  it  begins  to  sprout  and  grow  and 
bring  forth  fruit  a  thousand  fold. 

FOR  this  reason,  we  find  that  the  men 
who  hold  the  $50,000.00  positions  are 
always  men  who  think,  who  know  how  to 
control  their  thought  processes.  A  single 
idea  is  often  of  more  value  than  all  the 
lost  mines  of  Mexico,  all  the  argosies  that 
ever  sailed  from  the  Indies  and  all  the 
silver-laden- ships  of  storied  Spain.  An  idea 
has  life,  vitality;  it  is  the  essence  of  the 
creative  spirit  and  can  reproduce  itself 
exactly  the  same  as  a  germ  or  a  cell,  so 
that  in  an  increditably  short  time  there 
may  be  millions  of  these  ideas  all  clamor- 
ing for  self-expression.  As  thought  is 
creative,  it  is  constantly  trying  to  express 
itself  in  form.  For  this  reason  thought 
leads  to  action  and  actions  bring  about 
results  and  conditions. 

CIRCUMSTANCES  and  environment  are, 
therefore,  the  result  of  thought,  but 
frequently  of  unconscious  and  destructive 
thought  for  thought  will  create  disagree- 
able, discordant  and  destructive  conditions, 
just  as  readily  as  it  will  create  wealth, 
beauty,  refinement  and  harmony.  We  may 
think  what  we  will,  but  the  result  is  gov- 
erned by  an  immutable  law.  That  we  reap 
what  we  sow  is  scientifically  exact. 

''THOUGHT  was  until  recently  the  posses- 
sion  of  the  few,  but  it  is  now  about  to 
become  the  priceless  possession  of  the  many. 
Until  recently,  the  few  assumed  the  priv- 
ilege of  thinking  for  the  many,  but  men 
are  beginning  to  do  their  own  thinking 
and  this  is  multiplying  results  and  bringing 
about  a  new  era,  an  era  containing  limit- 
less possibilities. 

'T'HE  Master  Key  System  is  the  only 
*■•  clear,  concise,  comprehensive,  definite, 
distinctive,  exhaustive,  original  and  scien- 
tific presentation  of  the  creative  power  of 
thought  ever  formulated  by  anyone  at  any 

time.  It  is  copyrighted  in  every  civilized  441  AM  able  to  extract  from  this  System 
country  in  the  world,  and  is  having  an  all  that  can  be  made  known  by  the 

almost  unbelievable  influence  upon  the  lives  finite  mind  relative  to  origin,  evolution, 
of  the  hundreds  of  thousands  who  are  destiny  and  the  much-mooted  riddle  of  the 
coming  into  an  understanding  of  the  most  Universe." 


64  ITS  teaching  that  Mind  is  the  dominat- 
*  ing  force  is  precisely  in  line  with  the 
wonders  of  the  most  recent  psychology. 
All  persons  having  desks  should  have  this 
book  thereon,  and  it  would  be  a  fitting 
pocket  companion." 

44VOU  have  led  a  hungry  world  to  the 
threshold  and  placed  in  their  hands 
a  key  with  which  the  understanding  ones 
may  unlock  the  door  and  enter  the  Secret 
Place  of  the  most  high  and  enjoy  the 
abundance  of  all  good  to  be  found  therein." 

WTHE  Master  Key  is  the  answer  to  the 
demand,    'Knock   and    it   shall  be 
opened  unto  you.'   All  the  world  seeks  this 
wonderful  key." 

id  T  HAVE  found  the  Master  Key  and 
with  it  I  am  each  day  unlocking  the 
storehouse  of  wealth  and  wisdom  concern- 
ing which  I  was  heretofore  in  utter  ignor- 
ance." 

WTHE  lash  of  circumstances  and  the 
■*■  logic  of  events  are  more  than  ever 
impelling  men  to  think.  A  philosophy  of 
life  having  its  basis  blind  optimism,  a  re- 
ligion that  won't  work  seven  days  in  a 
week,  or  a  proposition  that  is  not  practical, 
appeals  to  the  intelligent,  not  at  all.  It  is 
results  that  we  want,  and  the  acid  test  is — ■ 
will  it  work?  The  Master  Key  qualifies! 
Intelligence  rules!  Thought  intelligently 
directed  automatically  causes  its  object  to 
manifest  on  a  material  plane." 

66Y7DU  have  synthesized  the  wisdom  of 
the  East  and  West  and  given  it  in  a 
manner  so  logical  and  penetrating,  that  by 
its  aid  one  is  able  to  distinguish  wisdom 
from  sophistry,  truth  from  delusion,  spirit- 
ual expression  from  psychic-  vagaries,  and 
the  sublime  operations  of  spiritual  insight 
and  intuition  from  deceptive  visions  and 
false  revelations.  You  have  successfully 
taken  the  mystery  out  of  mysticism  and 
placed  all  propositions  in  the  clear  light, 
so  that  'He  who  runs  may  read.'  I  con- 
sider you  a  true  benefactor  to  the  world." 

T  WANT  the  privilege  of  sending  you  a 
*  Master  Key.  You  will  find  it  a  price- 
less possession,  a  Key  with  which  many 
are  converting  loss  into  gain,  fear  into 
courage,  despair  into  joy,  lack  into  plenty, 
hope  into  fruition,  a  Key  which  thrills, 
fascinates,  carries  conviction,  perception, 
understanding,  power,  a  Key  by  which  you 
will  be  enabled  to  organize  victory,  realize 
your  ideals  and  make  your  dreams  come 
true.  Send  me  your  address  for  a  copy,  it 
is  free,  there  is  no  cost  or  obligation  of 
any  kind. 


Charles  F.  Haanel,  203  Howard  Building,  St.  Louis,  Mo. 


You  benefit  by  mentioning  the  "Electrical  Hxlyerimoritrz— adieu- 
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This  Fine  Natrometer  Set  Furnished  Every 
Student 

of  the  National  Radio  Institute.  It  is  a  wonderful  set  designed 
and  built  especially  for  us  and  conies  to  you  complete  in  neat 
carrying;  case.  It  embodies  the  same  type  of  wireless  instru- 
ments which  are  used  by  the  United  States  Bureau  of  Naviga- 
tion in  testing  applicants  for  first  grade  wireless  operator's 
license,  with  the  addition  of  many  improvements  developed 
through  our  years  of  experience  in  this  field.  The  Natrometer 
automatically  sends  you  wireless  messages  just  as  you  would 
receive  them  from  a  station  thousands  of  miles  away.  We  do 
not  merely  loan  you  the  Natrometer.  We  give  it  to  you.  It 
becomes  your  personal  property  upon  your  completion  of  the 
course. 

Special  Privileges  to  National  Radio  Institute 
Students 

Students  of  the  National  Radio  Institute  receive  the  following: 

Complete  combination  course  in  Wireless  Telegraphy 
and  Telephony — Special  post-graduate  course  at  our 
large  Washington  school,  if  desired  

Five  text  books,  one  hand  book,  forty-six  special  lessons 
and  eighteen  personal  examinations — 

Membership  in  the  N.  R.  I.  Radio  Relay  League  and  hand- 
some blue  and  gold  membership  pin  presented  imme- 
diately upon  enrollment — 

Large  handsome  diploma  suitable  for  framing — 
Complete    automatic    Natrometer    outfit    and  carrying 
case — 

Personal  help  in  securing  wireless  position  and  endorse- 
ment of  Institute  officials. 

Send  for  Free  Book 

We  have  prepared  a  book  telling  all  you  want  to  know  about 
wireless  and  the  future  it  offers  you.  Startling  facts  you  are 
interested  in  are  freely  discussed.  It  tells  how,  during  the  past 
six  years  we  have  helped  hundreds  of  ambitious  men  and 
women  and  how  we  will  help  you.  Send  the  coupon  today 
or  write  to 

THE  NATIONAL  RADIO  INSTITUTE 


Radio  Telegraphy  and 
Telephony  Can  Now  Be 
Mastered  At  Home  By 
Marvelous  New  Method 

THROUGH   our   Famous   Home  Study 
Course  and  with  the  help  of  our  won- 
derful Natrometer  outfit  you  can  quickly 
learn  both  Wireless  Telegraphy  and  Teleph- 
ony in  a  few  short  weeks  in  your  spare 
time  and  at  home — without  inconvenience  or 
loss  of  time  from  work.     Students  of  this 
institute  have  finished  the  course  and  secured  their 
official  license  after  approximately  only  ten  weeks' 
instruction. 

First  Grade  License  Guaranteed 

Our  course  is  so  thorough  and  our  method  of  instruc- 
tion so  practical  that  we  are  able  to  guarantee  that, 
after  successfully  completing  our  course,  you  will  be 
able  to  pass  the  examinations  and  secure  a  first  grade 
government  operator's  license. 

Salaries  Up  to  $15,000  a  Year 

The  pay  of  Wireless  Operators,  Radio  Inspectors,  Wireless 
Aids,  Machinists,  Electricians  and  Wireless  Engineers  varies 
from  $225  a  month  to  start  for  operators  to  $15,000  a  year 
and  salaries  should  advance  steadily  in  line  with  the  rapid 
developments  in  this  profession.  The  demand  for  wireless 
operators  and  workers  in  all  branches  of  wireless  is  enormous 
and  positions  are  guaranteed  to  all  graduates  of  this  institute 
as  soon  as  they  secure  their  first  grade  government  license. 

Travel  and  See  the  World 

or  locate  in  one  of  the  many  Land  Radio  Offices  now  open. 
Radio  provides  a  broad  field  of  opportunity  and  activity.  If 
you  like  to  travel  you  can  visit  foreign  countries— if  life  on 
the  seas  or  lakes  appeals  to  you  there  are  positions  in  coast- 
wise and  lake  shipping  service — if  you  are  best  fitted  for  in- 
door work  and  prefer  to  be  near  your  home,  there  are  the 
land  radio  stations,  manufacturing  plants  and  railroads — andj 
for  real  adventure  you  have  the  aerial  mail  and  commerce. 


America's  First  and  Foremost — Established  1914 


Dept.  185 


14th  and  U  Sts.,  N.  W.,  Washington,  D.  C. 


NATIONAL  RADIO  INSTITUTE  (Write  plainly) 

Dept.  185,  14th  and  U  Sts.,  N.  W.,  Washington,  D.  C. 

Send  me  your  free  book,  "Wireless,  The  Opportunity  of  Today", 
telling  me  about  the  opportunities  in  Wireless,  your  Famous 
Home  Study  Course  in  Wireless  Telegraphy  and  Telephony,  your 
post-graduate  course,  the  N.  R.  I.  Radio  Relay  League  and  your 
special  wireless  instrument  offer. 

Name   V , ... 

Address   

City   State  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


April,  1920 
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Learn  To  Talk  Convincingly 

— and  the  Ubrld  is  a.t  Your  Feet 


W 


HY  can  one  man  sell  where  another 
fails?  Why  can  one  man  literally 
carry  an  audience  off  its  feet,  while  another 
speaking  on  the  same  subject,  makes  little 
or  no  impression?  Why  can  one  man  get  the 
sought-after  job  when  another  better  quali- 
fied is  turned  down?  Why  does  everyone 
"believe  in"  one  man  and  have  no  con- 


An  interesting  and  convincing 
talker  is  popular — the  center  of 
attraction  at  all  social  affairs. 

fidence  in  another  who  really  has  just  as 
much  ability?  The  thing  that  counts  is 

Not  Only  WHAT  You  Say, 
But  HOW  You  Say  It 

The  world  is  full  of  splendid  merchan- 
dise that  doesn't  move — "order  takers" 
who  should  be  salesmen — political  ideas 
that  meet  continual  defeat — good  men 
earning  less,  much  less,  than  they're  worth; 
all  because  so  few  know  how  to  use  that 
God-given  faculty  of  speech  which  is  one 
of  man's  greatest  weapons. 

Let  Me  Teach  You 

I  can  teach  you  how  to  carry  conviction 
— how  to  make  what  you  say  have  the  effect 


If  your  words  carry  conviction  you  can 
influence  a  crowd  to  think  as  you  do. 

you  want  it  to,  whether  you  talk  to  sell,  to 
convince  or  to  entertain.  I  can  eanble  you 
to  overcome  timidity — give  you  confidence 
in  yourself,  develop  your  personality,  im- 
prove your  memory. 

I  can  show  you  the  art  of  brevity,  the 
value  of  silence.  Instead  of  being  funny 
at  the  wrong  time,  I  can  suggest  when  and 
how  to  use  humor  with  telling  effect.  Do 
you  know  the  knack  of  making  oral  reports 
to  superiors?  Do  you  know  the  right  and 
wrong  way  of  presenting  complaints,  esti- 
mates, and  to  issue  orders? 


CAN  YOU 

Can  you  talk  as  well  in 
public  as  at  home? 

Can  you  get  financial 
backing  when  you  want  it? 

Can  you  win  confidence, 
friendship,  love  through 
your  speech? 

Can  you  make  people 
listen  when  you  talk? 


DO  THIS? 

Can  you  hold  your  hearers 
spellbound? 

Can  you  give  humorous, 
extemporaneous  talks? 

Can  you  address  any  size 
audience  from  one  to 
thousands? 

Can  you  get  up  and  talk 
any  time,  any  place,  with- 
out nervousness? 


I  can  show  you  how  to  answer  com- 
plaints, how  to  ask  the  bank  for  a  loan, 
how  to  ask  for  an  extension  on  your  note. 
Another  valuable  lesson  I  teach  is  how — 
instead  of  antagonizing  people  when  they 
disagree  with  you,  you  may  swing  them 
around  to  your  way  of  thinking  in  a  pleas- 
ant sort  of  way.  You  will  learn  the  best 
way  to  get  things  done — the  secrets  of 
diplomacy. 

Results  in  One  Evening 

Now  one  of  the  remarkable  things  about 
my  method  is  that  it  requires  little  study 
and  time. 


Among  strangers  or  at  home 
people  listen  eagerly. 

Nearly  anyone  can  grasp  the  principles 
in  an  evening.  Hundreds  of  letters  pour  in 
every  day  proving  that  my  method  brings 
almost  immediate  results. 

Thousands  Have  Benefitted 

Among  the  enthusiastic  students  of  my 
Course  are  thousands  of  prominent  men  in 
all  walks  of  life — they  include  business  men, 
preachers,  lawyers,  teachers,  physicians, 
bankers,  etc.,  etc. 

Frederic^  Hou\  Law. 


At  a  committee  or  board  of  di- 
rectors' meeting  you  will  be  able 
to  hold  attention  when  you  talk.. 

The  Independent  Corporation,  publishers 
of  "Mastery  of  Speech,"  Dr.  Law's  Course 
in  Business  Talking  and  Public  Speaking, 
are  offering  you  an  opportunity  to  learn  in 
your  own  home  how  to  improve  your  ability 
to  Talk  Convincingly.   They  are  so  con- 


The  ability  to  talk  coniincingly  will 
Win  over  prominent  men.  It  is 
one  of  the  secrets  oj  closing  big  deals. 


fident  that  you  wi 
they  are  willing 
to  send  it  to  you 
for  free  examina- 
tion. 

Send  No  Money 

You  send  no 
money.  Just  mail 
the  coupon  and, 
all  charges  pre- 
paid, you  will  re- 
ceive the  Course 
- — you  are  under 
no  obligation 
whatever — and  if 
you  are  not  en- 
tirely satisfied 
send  it  back  any 
time  within  five 
days  after  you 
get  it — you  will 
owe  nothing. 

But  if  you  are 
pleased,  as  thou- 
sands of  others 
have  been  who 
have  used  the 
Course,  it  will 
cost  you  only 
$5.00  in  full  pay- 
ment. You  have 
everything  to 
gain  and  nothing 
to  lose.  Act  im- 
mediately before 
this  unusual  offer 
is  withdrawn. 


11  see  its  possibilities  that 


PERSONAL 
EXPERIENCES: 

"...  The  very  day  after 
examining  'Mastery  of  Speech' 
1  had  the  confidence  to  go  up 
and  ask  my  superintendent  for 
a  transfer  on  the  planers.  .  .  . 
And,  to  my  surprise,  he  gave 
it  to  me.  I  had  for  months 
been  wanting  that  change,  but 
didn't  have  the  confidence  un- 
til your  Course  pointed  out 
the  easy  way  to  talk  to  your 
'Superior.'  That  is  only  one 
incident  where  your  Course 
was  of  value." 

RALPH  L.  LEONARD, 
40  Bridge  St.,  Beverly, 
Mass. 

"After  a  careful  perusal  of 
the  Course,  I  am  convinced 
that  correct  speech  is  the  larg- 
est contribution  to  a  man's 
success,  and  that  honest  ap- 
plication to  the  study  of  this 
Course  will  produce  the  de- 
sired perfection  in  speech. 

H.  W.  CROSS,  1802 
W.  Mansur  St.,  Guthrie, 
Okla. 

"1  have  had  the  Course  only 
a  few  days,  but  have  already 
noted  considerable  improve- 
ment in  speech  and  in  ability 
to  please  and  entertain  persons 
I'm  associated  with.  I  am 
much  pleased  with  it." 

OLAF  A.  BLOMGREN. 
Utilities  Q.  M.  C.  Camp 
Lewis,  Washington. 

"I  have  read  but  one  page — 
positively  not  another  word — 
and  I  have  found  in  that  page 
the   magical   keynote  which 
vibrates  with  my  longing  de- 
sire to  be.  and  my  belief  that, 
with  their  help,  I  will  become 
a  good  public  speaker,  despite 
an    agonizing    diffidence  in- 
herited from  my  mother." 
CHAS.  COURTLAND 
SMITH.   802  Hartford 
Bldg.,  Chicago,  III. 


Independent  Corporation 

Dept.  L-1104,  319  Sixth  Ave.,  New  York  City 


Independent  Corporation 

Publishers  of  The  Indtpendent  Weekly 
Dept.  L-1104,  319  Sixth  Ave.,  New  York  City 

You  may  send  me  the  Course  or  Courses  checked  be- 
low.   Within  rive  days  after  receipt  I  will  either  remail 
them  or  send  you  ?5  for  each  in  full  payment. 
[  ]      Mastery  of  Speech 

By  Frederick  Houk  Law 
[  ]      Roth  Memory  Course 

By  David  M.  Roth 
[  ]      How  to  Read  Character  at  Sight 

By  Dr.  K.  M.  H.  Blackford 
[  ]      Super-Salesmanship  ($7) 

By  Arthur  Neweomb 
[  ]      Purinton  Course  in  Personal  Efficiency 

By  Edward  Earle  Purinton 
[  ]       Ferrin  Home-Account  System  ($3) 

By  Wesley  W.  Ferrin 


Name .  . 
Address 


Elect.  Exp.  4-20 
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How  Columbia 
Students  Succeed 

(More  letters  on  request) 

"I  have  accepted  a  position  as  drafts- 
man, paying  $2,640.00  a  year  to  start. 
I  had  no  previous  drafting  experience 
aside  from  my  training  with  you, 
which  has  proven  all  that  was  needed 
for  me  to  become  a  professional 
draftsman."    Lawrence  P.  Johnston. 


"Several  firms  have  offered  me  $40 
and  $45  a  week  to  start.  As  I  am 
doing  nicely  as  draftsman  up  here 
and  about  to  receive  my  second  in- 
crease in  salary  have  decided  to  stay. 
I  find  there  are  hundreds  of  openings 
for  draftsmen  and  if  I  quit  where  I 
am  I  could  secure  another  position  in 
three  hours'  time.  There  will  be  a 
still  greater  demand  for  Draftsmen." 
Geo.  Murray,  Jr. 


"I  wish  to  express  my  appreciation 
for  your  courteous  treatment  and  sin- 
cere interest  in  the  progress  of  my 
studies  and  for  aiding  me,  upon  com- 
pletion of  your  course,  to  secure  a 
very  desirable  position  at  $140  a 
month  to  start.  I  am  getting  on  well 
and  the  chances  for  advancement  are 
excellent."    A.  L.  Gash. 


"I  have  accepted  a  good  position 
with  a  large  manufacturing  concern 
in  Chicago  and  wish  to  thank  you  for 
the  training  your  school  has  given 
me."    Emil  B.  Johnson. 

A  few  of  our  many  other  successful 
graduates  are : 

G.  Tangorra,  $2,800  a  year;  T.  R. 
Brown,  $2,860  a  year;  R.  Fowkes, 
$3,700  a  year. 


You  Can  Learn  Quickly  by  Our 
Practical  Method 

IF  you  are  a  person  of  even  average  ability,  you  can 
master  this  profitable  profession  in  your  spare  time  at 
your  own  home  through  our  famous  "Home  Study  Course". 
You  can  in  a  short  time  become  a  first  class 
Draftsman  because  of  the  fact  that  our  train- 
ing is  most  thorough  and  practical,  and  be- 
cause you  will  be  personally  instructed  and 
coached  by  the  President  of  the  school,  Roy 
C.  Claflin,  whose  long  experience  as  a  drafts- 
man and  a  teacher  especially  qualifies  him  to 
give  you  the  kind  of  training  you  need.  We 
teach  you  to  work  from  actual  models  just 
as  you  would  in  a  drafting  room,  instead  of 
merely  copying  from  books. 


Roy  C.  Claflin,  Presi- 
dent    The  Columbia 
School  of  Drafting 


1 


Drawing  Outfit 
Furnished  Students 

We  furnish,  without 
extra  charge,  an  indi- 
vidual drawing  outfit  to 
all  our  students  for  use 
throughout  the  course. 
This  becomes  your 
property  as  soon  as  the 
course  has  been  paid 
for. 

Mail  This  Coupon 
Today 

Your  future  success  de- 
pends upon  what  you  do, 
TODAY.  If  you  are  inter- 
ested in  learning  this  in- 
teresting and  big  paying 
profession,  send  the  follow- 
ing coupon  WITHOUT  DE- 
LAY for  our  Free  catalog 
of  particulars. 

COLUMBIA  SCHOOL  OF 
DRAFTING 
Dept.  1100 
14th  &  T  Sts.  N.W., 
Washington,  D.  C. 


Draftsmen  Get  $35.00  to  $100.00  a  Week 

Every  mechanical  idea  must  be  drawn  out  by  the  Draftsman  before 
it  can  become  a  reality.  On  account  of  the  importance  of  his  work, 
he  is  therefore  paid  a  good  salary  and  is  always  in  line  for  advance- 
ment. Drafting  is  not  only  one  of  the  best  paying  professions,  but  is 
the  stepping  stone  to  bigger  opportunities.  Many  men,  receiving  up 
to  $40,000  a  year  and  over,  in  technical  positions,  owe  their  success 
to  their  knowledge  of  Drafting  as  the  starting  point. 

General  construction  companies,  manufacturers  of  machinery,  loco- 
motives, and  automobiles,  designers  of  tools  and  special  equipment, 
makers  of  aeroplanes,  large  engineering  companies;  in  fact, all  branches 
of  industry  need  DRAFTSMEN  today  in  greater  numbers  and  at 
better  salaries  than  ever  before. 

"Columbia"  Graduates  Are  the  Kind  of 
Draftsmen  That  Are  Needed 

The  properly  trained  draftsmen,  such  as  those  graduated  by  the 
COLUMBIA  SCHOOL  OF  DRAFTING,  are  the  ones  who  get  the 
preferred  positions  and  best  salaries,  and  are  the  ones  who  are  most 
greatly  in  demand.  The  success  of  our  students  demonstrates  this 
fact.  Columbia  graduates  are  filling  important  positions  in  big  con- 
cerns throughout  the  country. 

We  would  like  to  send  you  a  book  of  testimonials  from  many  of 
our  hundreds  of  students  and  graduates  whose  present  highly  paid 
positions  as  Draftsmen  are  the  result  of  their  practical  training  with 
us.   A  few  of  these  letters  are  here  reprinted. 

No  Previous  Training  Required 

As  our  students  are  given  practical  Drafting  work 
from  the  beginning  of  our  course,  they  grasp  the 
essentials  quickly,  so  that  no  previous  training 
or  drafting  experience  of  any  kind  is  required  to 
take  up  this  work  with  us.  You  do  not  even 
need  a  high  school  education  to  learn  Professional 
Drafting  as  taught  by  this  school  and  the  training 
we  give  you  is  all  that  is  needed  to  secure  a  posi- 
tion as  Draftsman  (Read  Lawrence  P.  Johnston's 
letter). 


Columbia  School  of  Drafting 
Dept.  1100  14th  and  T  Sts.,  N.  W., 
Washington,  D.  C. 

Without  obligation  to  me,  please  send  me  FREE  your 
illustrated  book  of  particulars,  testimonials  from  stu- 
dents, rates  and  liberal  terms. 


Name 


Street  &  No. 
City   


.  State 


kpt 
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dBe  an  Automotive 
m  Electrical  Expert 


A  Great  New  Field  of 
Highly  Paid  Specialists 


RIG  paying  positions  are  open  throughout 
the  country  to  men  who  are  experts  in 
electrical  starting,  lighting,  ignition  and 
storage  battery  work  for  automobiles,  motor 
trucks,  tractors,  motorcycles,  motor  boats,  air- 
craft, farm  lighting  plants  and  gas  engines  of  all 
types.  Here  is  a  great  new  field  of  highly  paid 
specialists  where  there  are  not  enough  trained 
men  to  supply  the  demand.  Automotive  elec- 
trical experts  are  needed  by  automobile  and  gas 
engine  manufacturers,  service  stations  and 
garages.  No  less  than  75%  of  all  automobile 
troubles  are  electrical  and  require  the  services 
of  the  expert  who  understands  every  detail  of 
automotive  electrical  equipment;  its  construc- 
tion, principles  of  operation,  methods  of  testing, 
its  care  and  repair. 

Earn  $  1 50  to  $400  a  month 

You  can  qualify  for  the  big  opportunities  in  this 
clean,  interesting  work.  You  can  quickly  become  a 
master  of  electric  starting,  lighting,  ignition  and 
storage  batteries  and  step  into  a  big  paying  position 
as  a  trained  specialist  in  the  highest  branch  of  auto 
mechanics.  You  can  go  into  business  for  yourself, 
If  you  choose,  for  there  is  a  big  demand  everywhere 
for  expert  electrical  repair  service. 


In  Three  Months  You  Can  Be  A  Master 

Of  All  Starting,  Lighting  and  Ignition  Systems  and  Storage  Batteries 


Our  method  of  intensive,  highly  specialized  training  under 
practical  experts  in  our  big,  fully  equipped  laboratories 
makes  you  a  master  of  every  phase  of  automotive  and  gas 
engine  electrical  equipment.  You  learn  by  actual  work  on 
models  of  every  type  of  system  in  use.    You  are  taught 


everything,  from  the  fundamental  principles  of  electricity 
to  the  most  intricate  problems  ia  construction,  operation, 
testing  ana  iepair.  In  three  short  months,  by  devoting  full 
time  to  your  training,  you  can  be  an  expert. 


Come  to  American's  Greatest  Institution  of  Electrical  Education 


i 


Train  for  your  future  as  an  automotive  electrical  expert 
In  the  largest  and  most  completely  equipped  institution  of 
its  kind  in  the  country.  Nowhere  else  can  you  get  the 
tremendous  special  advantages  offered  you  .by  School  of 


Engineering  of  Milwaukee  with  its  fifteen  year  record  of 
training  men  for  success  in  all  branches  of  electricity. 
Four  big  buildings — 1500  students — over  75  instructors. 
Dormitory  and  other  special  privileges.  Students'  athletics. 


Earn  While  You  Learn  ^e  secu\e  rrt ~time  e™" 

— -w*-.-.  ployment  for  you  with 
Milwaukee  industrial  concerns  to  defray  your  expenses  if  you  wish.  You 
can  devote  half  time  to  earning  money  and  half  to  your  training  in  auto- 
motive electricity,  completing  the  course  in  six  months.  Most  of  our  students 
are  earning  their  own  way.  You  can  take  advantage  of  the  same  wonderful  plan 
while  you  are  training  for  a  splendid  future  as  a  highly  paid  expert.  As  soon  as 
your  course  is  completed  our  Free  Employment  Bureau  helps  you  to  a  good  position. 
We  have  hundreds  of  requests  from  employers  for  men  trained  by  School  of  Engineer- 
ing of  Milwaukee. 


Write  for  Big 
FREE  BOOK 


While  You  Learn   Plan.     Read  about~thUr 


School   of  Engineering, 


Just  mail  the  coupon  or  write  for  our  handsome 
illustrated  Book  telling  about  the  great  opportunist 
for  you  as  an  Automotive  Electrical  Expert 

ing  our  practical  method  of  training  „t,h  '  exp,ain-     J""*-"" """ ** —  ——— 

*   SCHOOL  OF  ENGINEERING 
OF  MILWAUKEE 
Dept.   14.  373  Broadway. 
Milwaukee,  Wis. 

/  Please  send  me.  without  cost  or  ob- 
future  that  will  be  opened  to  you  by  only  a    /         m  Qn  my   "art    your  Free  Book 

few  short  weeks  of  intensive,  specialised  train-    .  m  Automotive  Ele,rtridtv,  telUng  ahout 

New  classes  j  the  opportunities  open  and  your  method 


jreat  / 
its  up-to-date   electrical  / 
laboratories  and  its  unparalleled  layout  of  elec-  f 
trical  equipment  for  you  to  work  with.    Do  not  / 
pass  by  this  opportunity  to  learn  of  the  big 


A  corner  of  our  laboratories  showing  students 
at  work  with  various  types  of  automotive  elec- 
trical equipment. 


ing  in  automotive  electricity, 
forming  now.     Tear  off  the  coupon  and 
mail  it  today — your  request  involves  no 
cost  or  obligation.  / 

y  Name 
/ 

f  Address. 


/-  of  practical  training.  Also  particulars  of 
t    your  Earn  While  You  Learn  Plan. 


SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 

Dept.  i4,  373  Broadway,  Milwaukee,  Wis. 
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It  contains  the  follow- 
ing 44  chemicals: 
Alum  A12(S04)3,  (NrD-SO,, 
Antimony  (powdered)  (Sb) 
Ammonium  Aqua 

(NH3+ H20) 
Ammonium  Carbonate 

(NH4)2  COa 
Ammonium  Chloride  (NH  jCl ) 
Ammonium  Sulphate 

(NH4)3  S04 
Barium  Chloride  (Bad.) 
Boric  Acid  (H3B03) 
Brimstone  (Sulphur)  (S) 
Calcium  Chloride  (CaClo) 
Calcium  Oxide  (CaO) 
Calcium  Sulphate 

(CaS042H20) 
Charcoal  (Carbon)  (C) 
Chloride  of  Zinc  (ZnCU) 
Copper  Sulphate  (CuSO,) 
Ferrous  Sulphate  (FeSOt) 
Ferrous  Sulphide  (FeS) 
Glycerol  (Glycerine) 

C3H-(OH)3 
Hydrochloric  Acid  (HCl) 
Iodine  (1) 

Iron  Chloride  (FeCL) 

Iron  Oxide  <Fe03) 

Lead  Acetate  Pb  (C2HsOg): 

Litmus  Paper 

Magnesium  Carbonate 

(MgCOa) 
Manganese  Dioxide  (Mn02) 
Mercury  (Quicksilver)  (Hg) 
Nickel  Chloride  (  NiCL) 
Oxalic  Acid  (H,C,Oi)" 
Sodium  Bicarbonate 

(NaHC03) 
Sodium  Borate  (NaBCV) 
Sodium  Carbonate  ( Na.COj) 
Sodium  Chloride  (NaCl) 
Sodium  Nitrate  (NaN03) 
Sodium  Phosphate 

(Na2HP04) 
Sodium  Sulphate  (Na=S04) 
Sodium  Sulphite  (NaoS03) 
Stannous  Chloride  (SnCl.) 
Sulphate  of  Nickel  (NiSO, 
Sulphate  of  Zinc  (ZnSOj) 
Sulphuric  Acid  (H2S04) 
Tin   (Granulated)  (Sn) 
Zinc  (Metal)  (Zn) 
Zinc  Carbonate  (ZnC03) 

The  following  apparata 
are  furnished: 

One  Standard  Washbottle 

One  Alcohol  Lamp 

One  Conical  Glass  Measure 

One  Erlenmeyer  Flask 

One  Glass  Funnel 

One  Delivery  Tube 

Six  Assorted  Test-Tubes 

One  Test-Tube  Holder 

Ten  Sheets  of  Filter  Paper 

One  Glass  Dropper 

One  Spoon  Measure 

Glass  Tubing 

One  book  containing  Trea- 
tise on  Elementary  Chemis- 
try and  100  Chemical  Ex- 
periments to  be  performed 
with  this  outfit. 


"The  Joy  of  Father  and  Boy." 


Chemical  Laboratory 

We  present  herewith  to  our  friends  our  new  E.  I.  Co.  Chemical  Labora- 
tory which  contains  real  chemicals  and  apparata  to  perform  real  chemical 
experiments.  This  outfit  is  not  a  toy,  put  up  merely  to  amuse,  but  a 
practical  laboratory  set,  with  all  the  chemicals,  apparata  and  reagents 
necessary  to  perform  real  work  and  to  teach  the  beginner  all  the  secrets 
of  inorganic  chemistry.  With  this  outfit  we  give  free  a  book  containing 
a  Treatise  in  Elementary  Chemistry,  useful  data  and  recipes,  and  100 
instructive  and  amusing  experiments. 


DESCRIPTION  OF  THE  OUTFIT: 


The  outfit  consists  of  forty-four  (44)  Chemicals  all 
C.  P.  (chemical  pure)  put  up  in  appropriate  wooden 
boxes,  glass  bottles,  and  hermetically  closed  jars.  The 
acids  are  put  up  in  glass  bottles,  with  ground-in  glass 
stoppers  and  there  is  a  sufficient  quantity  of  chemicals 
supplied  (mostly  one  to  two  ounces)  enough  to  make 
dozens  of  experiments  with  each.  See  list  of  Chemi- 
cals herewith. 

The  apparata  furnished  are  all  of  the  best  obtainable 
make  and  of  standard  laboratory  size  and  shape.  A 
list  of  the  17  pieces  of  apparata  furnished  with  this 
outfit  is  printed  also  herewith. 

The  Instruction  book  is  a  real  Chemistry  Course 
for  the  Beginner.  Some  of  the  Contents  are:  Divi- 
sion of  Matter:  This  is  a  Treatise  on  Elementary 
Chemistry  and  deals  with  the  theory  of  the  Ele- 
ments, Molecules  and  Atoms,  etc.  Chemical  Nomen- 
clature: This  explains  in  simple  language  the  deri- 
vation of  the  chemical  names  of  the  Elements  and 
their  compounds.  There  is  a  chapter  on  Laboratory 
Operations;  Glass  Working;  First  Aid;  Fire  Ex- 
tinguishers; Experimenters'  Aphorisms,  etc, 


A  good  part  of  the  book  19  devoted  to  Weights  and 
Measures.  The  Metric  System,  the  English  system 
and  the  U.  S.  System  are  fully  explained. 

The  following  tables  are  furnished:  Symbols  and 
Atomic  weights  of  the  Elements;  Measures  of  Weights. 
Volume,  Capacity  and  Length;  Per  Cent  solutions; 
Conversion  of  Measure  expressed  in  parts;  Poisons 
and  their  antidotes;  Technical  and  common  name  of 
chemical  substances;  Formulas  for  Cleaning  various 
substances,  etc.,  etc. 

Among  the  100  Experiments  are: 

How  to  make  chemical  tricks;  How  to  make  invisible 
and  magic  inks;  How  to  test  flour;  How  to  test  soil; 
How  to  Make  Chlorine  Gas  and  smoke  (German  War 
Gas) ;  How  to  bleach  cloth  and  flowers.  How  to  pro- 
duce Oxygen  and  Hydrogen;  How  to  make  chemical 
colors;  How  to  test  Acids  and  Alkalies  and  hundreds 
of  interesting  hints  and  formulas. 


The  price  is  still  $5.00.       Shipping  Weight  10  lbs.       (Can  be  shipped  by  Express  only.) 


TRADE  MARK 


THE  ELECTRO  IMPORTING  CO.,  Mfrs. 

231  FULTON  STREET      NEW  YORK  CITY 


TRADE  MARK 


"THE  LIVELIEST  CATALOG  IN  AMERICA" 

Our  big,  new  electrical  cyclopedia  No.  21  is  waiting  for 
you.  Positively  the  most  complete  Wireless  and  electrical 
catalog  in  print  today.  176  Big  Pages,  400  illustrations. 
300  instruments  and  apparatus,  etc.  Big  "Treatise  on 
Wireless  Telegraphy."  21  FREE  coupons  for  our  160-page 
FREE  Wireless  Course  in  20  lessons.  FREE  Cyclopedia 
No.  21  measures  7x5%".  Weight  %  lb.  Beautiful  stiff 
covers. 


ELECTRO  IMPORTING  COMPANY 
231  Fulton  St.,  New  York  City 

1  enclose  herewith  6  cents  in  stamps  or  coin,  to 
cover  postage,  lor  which  please  send  me  your  latest 
Cyclopedia  Catalog  No.  21  as  described. 

NAME   

ADDRESS    | 

STATE   E.E.4-20  : 
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A  Startling  Memory  Feat 
That  0#z/  (Pan  Do 

How  I  learned  the  secret  in  one 
evening.  It  has  helped  me  every  day 

ON  THE  way  home  that  night  others.    Time  and  time  again  I  have  won  people  to 

I  asked  Macdonald  how  it  my  way  of  thinking  simply  because  1  could  Instantly 

i  asKea  iviacuonaia  now  n  recaH  facta  an(]  fleureg    Wnile  Vm  proud  ot  my 

was  done.     He  said  there  was  triumphs  in  this  respect,  I  often  feel  sorry  for  the 

really  nothing  to  it  —  simply  a  lll-at-ease  look  of  the  other  men  who  cannot  hold. 

fik              memory  feat,  the  key  to  which  UD  ">eir  ?nd-  ln  th.T  argTumeilt  becauie  they  cannot 

J       .,'             ,'        .  recall  facts  instantly.     11  seems  as  though  I  never 

anyone  could  easily  learn  in  one  forget  anything.   Every  fact  l  now  put  in  mj  mind 

evening.    Then  he  told  me  that  is  as  clear  and  as  easy  to  recall  instantly  as  though 

the  reason  most  people  have  bad  lt  "ere  « r/tten  before  me  in  plain  black  and  white. 

mr-mnrips   is    hpransp   thpv   leivp  "e  a11  hear  a  lot  aboUt  ,he  '"'portance  of  sound 

memories  is  Decause  mey  leave  judgment.    People  who  ought  to  know  say  that  a 

memory  development  to  chance.  man  cannot  begin  to  exercise  sound  judgment  until 

wni     Anyone  could  do  what  he  had  ne  is  for,v  t0  nf,v  Vears  of  aKe-    But  I  have  dis- 

Hone    and  develon  a  trnod  mem  Proved  all  that.    I  have  found  thai  sound  judgment 

fH    aone'  ana  aeveiop  a.  good  mem  is  n0thing  more  than  the  abUitv  t0  weigh  and  iudge 

M           ■■     ory,  he  said,  by  following  a  few  facts  in  their  relation  to  each  other.    Memory  is  the 

HI    simple  rules.    And  then  he  told  basis  of  sound  judgment.    I  am  only  thirty-two, 

mM          Mi    me  exactly  how  to  do  it.    At  the  'iut  many  tlrnes  }  have  been  complimented  on  having 

«            WSM     .  ■       T  fi.Lt    it.      t-i  ,l  i         •  the  judgment  of  a  man  of  forty-five.     I  take  no 

J           1     time  1  little  thought  that  evening  personal  credii  foi  this       is   ill  du.  ••.  the  way  I 

would  prove  to  be  one  of  the  trained  my  memory. 

mm     most  eventful  in  my  life,  but  *        *    *    *   *  * 

Mm           mm       such  it  proved  to  be  ""pHESE  are  only  a  few  of  the  hundreds  of  ways  I 

,#tj                                                           mB^BVmWmm            „.,    ,  '                                        T  A  have  profited  bj         trained  memory,    No  longer 

What   Macdonald   told   me   I  do  l  suffer  the  humiliation  of  meeting  men  I  know 

n  mm                                                              mm          took  to  heart.    In  one  evening  I  and  not  being  able  to  recall  their  names.  The 

^WBrnm^mW  m\mWm%w        MM         HT  made  remarkable  strides  toward    "•• 

'9^Hr             l8k      mW              ,,„,.,.,.  ,„„    rnv    mPrrmrv     ,nH    „  ,f  facts  about  him.    I  always 

JHnS£r               improving   m>    memory   ana  it  liked  t0  ,  ,ad  ,       ,    ih                 ,  Q{  it  Xow 

JB      mr                  was  but  a  question  of  days  be-  I  find  it  easy  to  recall  what  I  have  read.  Another 

JU  WBr                     fore  I  learned  to  do  exactly  what  surprising  thing  is  that  I  can  now  master  a  subject 

M                            he  had  done.    At  first  I  amused  [?  °£tsi*f?J»lV!s h  ^%th?i\^0Ij    Price  !!sts' 

.,                       ,       ,  market  quotations,  data  of  all  kinds,  I  can  recall  in 

myself  wth  my  new-found  ability  detail  almost  at  will.    I  rarely  make  a  mistake, 

by   amazing   people   at    parties.  My  vocabulary,  too,  has  increased  wonderfully. 

WHEN  my  old  friend  Faulkner  invited  My  "memory  feat,"  as  my  friends  called  it,  Whenever  I  see  a  striking  word  or  expression,  I 
.  ..  i  i  t  ■  <  t  i  j  J  ■  •.  17  i  ii  ■  memorize  it  and  use  it  in  my  dictation  or  conversa- 
nce to  a  dinner  party  at  his  house,  I  surely  made  a  hit.  Every  one  was  talking  tion_  Tnis  has  put  a  remarkable  sparkle  and 
little  thought  it  would  be  the  direct  about  it,  and  I  was  showered  with  invitations  pulling  power  into  my  conversation  and  busi- 
means  of  getting  me  a  one-hundred-ard-fifty  for  all  sorts  of  affairs.  If  anyone  were  to  ask  ness  letters.  And  the  remarkable  part  of  it  all 
per  cent  increase  in  salary.  Yet  it  was,  and  me  how  quickly  to  develop  social  popularity,  ^l^^&ftA'  "ecause^my'ViSd 
here  is  the  way  it  all  came  about.  I  would  tell  him  to  learn  my  memory  "feat ' —  works  like  a  flash  and  I  do  not  have  to  keep  stopping 
Toward  the  close  of  the  evening  things  began  but  that  is  apart  from  what  I  want  to  tell  you.  *»  taokUjl ?f ^P-^  ^  ^  rf  ^ 
to  drag  a  bit,  as  they  often  do  at  parties.  The  most  gratifying  thing  about  the  im-  But  the  best  part -of  it  all  is  that  since  my  memory 
Finally  some  one  suggested  the  old  idea  of     provement  of  my  memory  was  the  remarkable  ''^Tni^v'  w' "c*^  the  attention  of  our  president, 

hav  no-   cvervnnp  do   a    "stunt"     Snmp  earo-                ■ti.ij_.-u-            at     u  *  my  salar>  nas  steadily  been  increased.    Today  it  is 

navmg  everyone  ao  a    stunt      some  sang,     way  lt  helped  me  m  business.    Much  to  my  many  times  greater  than  it  was  the  day  Mac- 

otners  torced  weird  sounds  out  of  the  piano,     surprise  I  discovered  that  my  memory  training  donald  got  me  interested  in  improving  my  memory 

recited,  told  stories,  and  so  on.                          had  literally  put  a  razor  edge  on  my  brain.  ******* 

Then  it  came  to  Macdonaid's  turn.   He  was     My  brain  had  become  clearer,  quicker,  keener.  W^sTthis"d°"Get  die^Th'u '  eventfuI  ,eve,nine 

a  quiet  sort  of  chap,  with  an  air  about  him      I  felt  that  I  was  fast  acquiring  that  mental  didi  That  is*  how  /learned °to  do  tu°tL  remarkable 

that  reminded  one  of  the  old  saying  that  "still     g;-asp  and  alertness  I  had  so  often  admired  in  things  I  have  told  you  about.   The  publishers  of  the 

waters  run  deep."    He  said  he  had  a  simple     men  who  were  spoken  of  as  "wonders"  and  Roth  Memory  course— The  independent  corporation 

W»  which  he  hoped  we  would  like.    He     "geniuses."  t^fa£^T£^^t^^h££ 

selected  me  to  assist  him.  First  he  asked  to  be        rh        t  thj     T  retired  was  a  marked  im  send  the  Collrse  t0  >'ou  011  approval, 

blindfolded  securely  to  prove  there  was  no              next  thing  1  noticed  was  a  marked  im-  You  need  not  pav  a  single  pe      untn  haye 

trickerv  in  it     Those  oresent  were  to  rail  mif     Pavement  in  my  conversational  powers.   For-  examined  the  Course  and  found  that  it  fully  lives 

,,^r  fi          i nose  present  were  to  call  out     med          ta]k  was  haltmg  and  disconnected.  "P  to  all  the  claims  made  for  it.   Send  no  money, 

twenty-nve  numbers  of  three  figures  each,  such      j            '  ^d  think  of  thm„  t    sav      til  th  Merely  mail  the  coupon  or  write  a  letter,  and  the 

as  161.  249,  and  SO  on.    He  asked  me  to  write                                           T  a  *u     sayuun^  ttle  complete  Course  will  be  sent  to  you  instantly,  all 

down  the  numbers  as  thev  were  cXd               conversation  was  over.   And  then,  when  it  was  charges  prepaid,    if  after  examination  you  decide 

|uown  tne  numDers  as  tney  were  called.              t00  latCj  j  wou]d  always  think  of  apt  ^  thaf  you  do  not  want  t0  keep  the  Coursei  tnen  return 

This  was  done.    Macdonald  then  astounded     striking  things  I  "might  have  said  "    But  now  "  and  you  wil1  owe  nothing.   On  the  other  hand,  if 

everyone  by  repeating  the  entire  list  of  twenty-      I  can  think  like  a  flash.   When  I  am  talking  I  ^  ^  ^eZ°y bourse0  win  do  SSte^r  you 

hve  numbers  backwards  and  forwards,   men     never  have  to  hesitate  for  the  right  word,  the  then  merely  send  five  dollars  in  full  payment.   '  ' 

tie  asked  people  to  request  numbers  by  posi-      right  expression  or  the  right  thing  to  say     It  You  haTe  always  wanted  a  good  memory.  Now 

tions  such  as  the  eighth  number  called,  the     seems  that  all  I  have  to  do  is  to  start  to  talk  u^w^ave  %o^rZt\h/Z,Zy Ju  ESS? 

fourth  number,  and  so  on.    Instantly  he  re-      and  instantly  I  find  myself  saying  the  very  you.1  You  have^^erything  to  gataTnd  nothinglo 

seated  back  the  exact  number  in  the  position     thing  I  want  to  say  to  make  the  greatest  im-  lose  by  taking  immediate  action.    So  mail  the 

called.    He  did  this  with  the  entire  list— over     pression  on  people.  coupon  ^S^r^^^i11^!^?!1,.^  withdrawn.  | 

End  over  again,  without  making  a  single  mis-            ^                  my  new.found  ''^t^0,^  3TiiTIT' 

U    uca ^acdonald  asked  that  a  deck  of  cards     at  the  right  time  attracted  the  attention  of  our  INDEPENDENT  CORPORATION 

3e  shuffled  and  called  out  to  him  in  their  order.     president.    He  got  in  the  habit  of  calling  me  Putimere  of  The  independent  weekly 

Thus  was  done.    Still  blindfolded,  he  instantly     in  whenever  he  wanted  facts  about  the  busi-  y„u  £T -seSd'^tMl'sS  or^fs^^ed  below 

lamed  the  cards  m  their  order  backwards  and     ness.    As  he  expressed  himself  to  me   "You  within  me  days  after  receipt  i  «-m  either  reman  them  or 

forwards    And  then  to  further  amaze  us,  he     can  always  tell  me  instantlv  what  I  want  to  F"  Totn5 M^moWurle"  p,ymenl- 

;ave  us  the  number  of  any  card  counting  from     know,  while  the  other  fellows  annoy  me  by  M    HowS^Tead^characier  at  siaht 

•he  top,  or  the  card  for  any  number.                 dodging  out  of  the  office  and  saying  Til  look  &  d.  k  m  TbiS 

•<r                           .                                                        if  nn '  "  t  J      Mastery  of  Sueech 

You  may  well  imagine  our  amazement  at          p'  .  n    „ Bv  Frederick  Honk  Lw 

Vlacdonald's  remarkable  feat.    You  naturally                      *******  M    ^^^thur"  NlwePom(b$7) 

expect  to  see  a  thing  of  this  sort  on  the  stage,      T  FOUND  that  mv  abiUty  to  remember  helped  L  3    P%"%Ji™r%\&  RfSSS  Efflcie"cy 

ind  ever,  then  you  look  upon  it  as  a  tnck.      1  me  wonderfully  in  dealing  with  other  peo-  [  J    F^VesiTy"wCFerrilystem  <$3) 

£     l0.*ee.  11  done  by  ™  everyday  business     pie,  particularly  in  committee  meetings.  When  ■  v  5 

td  ,,nlP      ^-6W  ofuey;eryT'  b'^^ded     a  discussion  opens  up  the  man  who  can  back  ^™ 

,r.7er  conditions  which  make  trickery  im-     up  his  statements  quickly  with  a  string  of  Address   

(possible,  is  astonishing,  to  say  the  least.  definite  facts  and  figures  usually  dominates*  the   \  exP  4-20 
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CONTENTS  OF 

APRIL  ISSUE: 

A  Modern  Radiophone 

By  Robert  F.  Gowen 

The  Resonant  Converter  Trans- 
mitter 

New  Facts  About  Nauen  Station 

By  Dr.  Alfred  Gradenwitz 

Wireless  in  Modern  Aircraft 

By  Alexis  J.  Hall 

New  Reactance  Transmitter 

By  E.  T.  Jones 

The  Priess  Loop  Set — Part  4 

By  Walter  J.  Henry 

Aladdin's  Lamp 

By  Charles  S.  Wolfe 
With  the  Amateurs 
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What  "Radio  Amateur  News**  Is: 

RADIO  AMATEUR  NEWS  holds  the  field  undisputedly  as  the  greatest  radio 
magazine  in  print  today.  In  point  of  circulation,  number  of  articles,  illustrations, 
RADIO  AMATEUR  NEWS  now  leads  all  other  wireless  magazines.  Take  for 
instance  the  March  issue  with  its  72  pages;  there  are  fifty-four  separate  purely 
radio  articles  and  128  illustrations.  Over  thirty-five  thousand  copies  were  printed 
and  circulated. 

Each  issue  of  the  RADIO  AMATEUR  NEWS  now  contains  72  pages  (or  more)  and  an 
artistic  cover  in  two  colors.  The  U'.ustrations  average  120  every  month  and  there  are  from  40 
to  £0  up-to-date  articles,  some  oy  our  greatest  radio  scientists,  in  every  issue. 

RADIO  AMATEUR  NEWS  is  the  greatest  and  biggest  radio  magazine  in  print  today. 

RADIO  AMATEUR  NEWS  is  the  only  INDEPENDENT  monthly  wireless  magazine  in 
existence.  It  caters  to  no  commercial  interests — it  has  no  boss  save  its  readers.  It  is  "differ- 
ent"— it  has  the  latest  radio  news.  It  is  a  scientific  magazine  but  it  caters  largely  to  the 
RADIO  AMATEUR — it  is  by  and  for  the  Amateur.  It  is  published  by  the  publishers  of  the 
ELECTRICAL  EXPERIMENTER,  but  there  is  no  duplication  of  articles  ir  the  two  magazines. 
Both  are  entirely  different — but  both  together  will  give  you  ALL  the  radio  news  of  all  the 
world.  Whether  you  are  a  professor  or  an  Amateur,  get  a  sample  copy  or  order  it  from  your 
Newsdealer  today. 

$100.00  RADIOPHONE  PRIZE  CONTEST 

The  future  of  Radio  lies  in  the  Radio  telephone,  there  is  no  doubt  about  that.  With  the 
Radiophone  there  is  practically  no  interference;  you  need  learn  no  code;  a  radiophone  message 
takes  but  a  fraction  of  the  time  of  a  radiotelegraph  message. 

The  Editor  of  RADIO  AMATEUR  NEWS  is  so  enthusiastic  about  the  Radiophone,  and  he 
is  such  a  staunch  believer  in  its  great  future,  that  he  has  offered  $100.00  IN  GOLD  for  the  best 
photographs  and  description  of  a  good  amateur  Radiophone.  Here  is  your  chance  for  some 
easy  money. 

For  full  particulars  see  this  month's  issue  of  RADIO  AMATEUR  NEWS. 

20c 
The  Copy 

$2.00 
A  Year 

Canada  and  Foreign 

$2.50  A  Vear 


SEND 
2uc  FOR 
SAMPLE 
COPY 
TODAY 


72  PAGES 
128  ILLUSTRATIONS 

.«■«. SPECIAL  OFFER—  — 


231  Fulton  St.*  New  York  City 


niiui 

■  Gentlemen: 

I  Please  enter  my  subscription  for  RADIO  AMATEUR 
g  NEWS  for  the  term  for  one  year  tor  which  I  enclose 
_  herewith  $2.00.  As  a  special  offer  you  will  also  send 
™  me  for  25c  extra  your  great  Wireless  Course  containing 
1 160  pages,  350  illustrations,  size  6%  x  10"  with  fine 

■  flexible  cloth  cover.     I  have  written  my  name  and 
address  in  margin  below. 

■  ■■■■■■■■■■■■■■■IB 
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LEARN  WIRINGS5 75  A  WEEK 

THE  1920  EDITION,  COMPLETELY  REVISED  TO  DATE, 
WILL  MAKE  YOU  AN  EXPERT  WIREMAN 

"STANDARD  WIRING" 


ACTUAL  SIZE 

THE  ONLY  COMPLETE 
AND  ACCURATE  BOOK 
ON  WIRING  PUBLISHED 


THE  NATIONAL  AUTHORITY  FOR  TWENTY-SIX  YEARS 

THE   1920   EDITION   CONTAINS  OVER 
TWICE  THE  AMOUNT  OF  USEFUL  INFOR- 
MATION EVER  PUBLISHED  BEFORE 


CONTENTS 

The  National  Electrical  Code, 
with  all  its  new  rules,  is  ex- 
plained and  illustrated.  52  of  the 
latest  and  simplest  tables  which 
show,  at  a  glance,  just  what  size 
of  wire  is  needed  for  any  kind 
and  size  of  lighting,  motor  or 
heating  installation,  for  any  volt- 
age, current  and  drop  desired  for 
any  system,  Direct  Current,  Al- 
ternating Current,  single,  two  or 
three-phase.  The  latest  Code 
Rules  on  grounding  required  on 
all  work. 

SPECIAL  CHAPTERS 

How  to  install  and  operate  gen- 
erators, motors,  storage  batteries 
and  every  kind  of  wiring  device 
with  diagrams  of  connections. 
Illumination,  House  Wiring, 
Garage  Wiring,  Theatre  Wiring, 
Moving  Picture  House  Wiring, 
Sign  Wiring,  Marine  Wiring, 
Electric  Range  and  Heater  Wir- 
ing, Watt-Hour  Meter  Wiring 
and  complete  chapters  on  inside 
and  outside  wiring  for  every  sys- 
tem from  a  central  station  to  the 
smallest  cottage.  Electrical  Units 
and  their  Equivalents.  The  latest 
lamp  data.  Proper  symbols  to 
use  to  indicate  outlets,  etc.,  etc. 
Also  a  complete  directory  of  the 
leading  manufacturers  of  official- 
ly approved  apparatus  and  sup- 
plies necessary  for  any  kind  of 
installation. 


LEATHER  COVER— POCKET  SIZE 
440  PAGES— FULLY  ILLUSTRATED 
GILT  EDGES — PRICE  $3.00 


Sent  Post-paid  to  Any  Address  on  Receipt  of  Price  by 

H.  C.  CUSHING,  JR.,       8  WEST  40TH  STREET,  NEW  YORK  CITY 

Every  Electrical  Inspector  in  the  United  States  will  approve  your  work 
if  done  in  accordance  with  the  simple  rules  given  in  "Standard  Wiring 
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SPECIAL  TO  YOU! 

^eacL  \kis  I^emai*kal>le()ffer! 


Here  Are  3  Books  Vou  Should  Have 


DESIGN- CONSTRUCTION 

AUDION  AMPLIFYING  TRANSFORMERS 

RADIO  .  AND    AUDIO  - FREQUENCY  TVPE 


For  a  limited  time  we  will  send  all  three  for  only  50c 
when  included  with  a  one-year  subscription  for  the 
ELECTRICAL  EXPERIMENTER.  This  offer  is  limited 
— it  may  be  withdrawn  at  any  time.  Don't  wait,  get 
these  books  NOW  and  guarantee  yourself  twelve  won- 
derful numbers  of  the  ELECTRICAL  EXPERI- 
MENTER. 


Design  and  Construction  of  Audion 

Amplifying  Transformers 
Radio  and  Audio  Frequency  Type 


PUBLISHED  BV 
THE  EXPERIMENTER  PUBLISHING  CO.  INC. 
233  FULTON  ST.      ~  ,    HEW  YORK  CITY 


by  E.  T.  Jones,  late 
Associate  Editor  of 
RADIO  AMATEUR 
NEWS,  a  wonderful 
III  book — the  only  one  of 
its  kind  in  p  r i  n  t — 
should  be  on  the  shelf  within  easy  reach  of  every  amateur. 
Every  line  of  this  book  is  written  so  that  you  can  understand 
it.  Every  detail  in  the  manufacture  and  construction  of  Au- 
dion  Amplifying  Transformers  is  described  at  great  length. 
The  book  contains  many  illustrations  and  diagrams  that 
make  it  a  simple  matter  to  build  the  Transformers  described. 
Never  before  have  these  instruments  been  described  in  print. 
They  have  always  been  considered  strictly  a  "trade  secret." 


How  To  Make  Wireless  Receiving 
Apparatus 

A  wonderful  book  for  the  man  who 
would  construct  his  own  apparatus.  Size 
5'/4x7J/2  inches.  Containing  100  pages 
and  90  illustrations.  Compiled  of  the 
writings  of  twenty-five  Radio  experts. 
Every  amateur  should  have  this  book  in  his 
wireless  room. 

Any  amateur  in  the  "wireless  game"  can  easily  construct  a  complete  sending  and 
receiving  station,  and  will  have  his  choice  of  many  varieties  after  reading  these 
wonderful  books. 

Remember,  all  three  will  be  sent  you  postpaid  just  as  soon  as  we  receive 
your  subscription  and  50  cents  toward  the  cost  of  the  books.  You 
really  get  the  books  free,  because  the  magazine  alone  would  cost 
you  $3.00  if  you  bought  the  single  copies  each  month. 


How  To  Make  Wireless  Sending 
Apparatus 

in  every  detail  equal  to  "How  To  Make 
Wireless  Receiving  Apparatus."  Size  5j/^ 
x  7  J/2  inches.      Containing  100  pages  and 
88  illustrations.     Dealing  at  length  on 
Quenched  Spark  Gaps,  Rotary  Gaps 
and  Oscillation  Transformers. 


EXPERIMENTER  PUBLISHING  CO.*  Inc. 

233  Fulton  Street,  New  York  City,  N.  Y. 


Experimenter 
Publishing  Co., 
233    Fulton  St., 
New  York,  N.  Y. 

Gentlemen: — You  may 
send  me  the  three  books 
described  in  the  "Experi- 
menter" and  enter  my  name 
for  a  year's  subscription  to 
the    ELECTRICAL  EXPERI- 
MENTER MAGAZINE  for  which 
I  enclose  $3.00. 


Address 
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Only  7  Lessons — Easily 
Learned  in  7  Evenings 

You  don't  need  to  go  to  an  expensive  school  to  learn  shorthand.    You  don't  need  to  spend 
hours  and  hours  in  mental  grind  trying  to  master  a  lot  of  lines,  shadings  and  hooks. 
You  can  gratify  your  wish  to  learn  shorthand — to  be  able  to  take  short  notes  or  long  speeches 
speedily  and  correctly  by  learning  only  7  easy,  fascinating  Paragon  Shorthand  lessons. 
It's  the  ideal  course  for  busy  executives,  reporters,  advertising  writers,  secretaries,  authors, 
clerks,  ambitious  boys  and  girls — anyone  and  everyone  who  realizes  the  tremendous  advan- 
tage one  has  in  ability  to  make  quick  and  correct  notes  for  later  reference. 
Anyone  who  knows  the  alphabet  can  quickly  master  the  principles  of  the  Paragon  Course. 
There  are  twenty-six  letters  in  the  alphabet  and 

Only  26  Word  Signs 


Try  This  Lesson  Now 


Take 


wnIremar  7    t,  °ng,downs,roke 


From  the  longhand  letter  U  rub  „  , 
*«*  except  the  upper  part_the  £1  T"' 
will  have  the  Paragon  E      .  Cmle~^  >'°u 

"   Add  another  A  at  the  end  >     "f  * 

^Jfcaveagiri-Snarne  Ada.  y0tt 

Fr0m^ineliminatetheini-'  -  Strokes 
-"rema,n.u.hlchistheparag0nsymb0j 


and 
forO. 

F°r  the  longhand 

strokes,  you  use  th 
Thereto 


.  which  is  made  of  7 

!  one  horizontal  stroke   . 

would  be  Me. 
wow  continue  the  E  across  ih~  m 
D-thus  y°  anH  6  M'  30  as  t0  add 

'S  Meadow'         the  Si]ent  A  and  w 


omitted. 


in  the  Paragon  Shorthand  method — six  prefix  abbreviations — and  one  general  rule  for  con- 
tractions.   You  grasp  the  principles  the  first  evening — within  the  first  hour.    Practice  daily 
what  you  learn  in  each  lesson  and  you  very  quickly  gain  great  speed.    Each  sign  is  so  easy 
to  remember  that  you  don't  need  to  consult  the  book  for  the  correct  word  sign — each  one 
just  pops  into  your  mind  as  you  require  it.    It's  just  like  playing  an  interesting  game.  But 
you  can  make  the  knowledge  pay  you  big  dividends  by  using  it  in  your  daily  work  or 
stepping  up  to  a  position  that  requires  a  knowledge  of  shorthand. 
Paragon  writers  are  all  over  the  world:  in  England,  Continental  Europe,  Australia,  New  Zealand,  Canada,  South  Amercia,  Canal 
Zone,  China,  Philippine  Islands  and  in  all  other  civilized  places.       Paragon  Shorthand  is  used  in  the  offices  of  Standard  Oil  Company, 
United  States  Steel  Corporation,  many  of  the  great  Railway  Systems,  the  largest  firms  and  corporations  in  the  world. 

Paragon  Shorthand  Only  $5.°° 


For  the  price  of  a  couple  of  theatre  tickets  you  can  get  this  knowledge  and  ability 
that  will  prove  to  be  of  inestimable  value  to  you  almost  every  day  in  your  life. 

Many  of  the  big  men  in  business  got  their  start 
because  they  could  write  shorthand — Frank  A. 
Vanderlip,  George  B.  Cortelyou,  William  Loeb,  Jr., 
Edward  Bok  and  many  other  very  successful  men. 
The  man  or  woman  who  can  write  shorthand  has  an 
advantage  over  those  who  can't  write,  every  time. 

Thousands  of  ambitious  men  and  women  who 
absolutely  failed  to  learn  the  old,  complicated 
forms  of  other  systems  of  shorthand  have  learned 
Paragon  with  ease.  They  have  since  become  court 
stenographers,  reporters,  assistants  to  business 
heads,  executives  of  prominent  concerns  and  in- 
stitutions. Thousands  of  grateful  letters  have  been 
written  highly  recommending  the  Paragon  Course 
and  the  financial  reward  that  the  use  of  it  has 
brought. 

Large  and  small  business  houses  are  searching 
for  efficient  shorthand  writers.  They  are  willing 
to  pay  any  salary  within  reason  for  the  service 
which  they  must  have.  Salaries  are  steadily  ad- 
vancing— and  yet  the  demand  for  shorthand  writers 
cannot  be  supplied.  This  unfilled  demand  is  your 
opportunity. 

Formerly  $25.°° 
Now  $5.°° 

Paragon  Shorthand,  which  we  offer  you  for 
$5.00,  is  exactly  the  same  course  that  has  been 
taught  by  the  inventor,  Mr.  Alexander  Lichten- 
tag,  charging  a  fee  of  $25.00  for  the  Course  with 
separate  examinations  after  each  lesson.  This 
Paragon  Course  is  Mr.  Lichtentag's  identical 
Course  arranged  into  Seven  Easily-Learned  Les- 
sons, and  an  ingenious  self-examination  method. 


Testimonials 

Used  in  Government  Service 

"I  learned  Paragon  Shorthand 
from  the  Home-study  Course — 
the  lessons  alone — without  any 
further  aid  whatever.  At  the  end 
of  a  week  I  could  write  the  system 
nicely.  I  am  now  using  it  in  the 
Government  service.  Treasury 
Department,  Washington,  D.  C, 
and  am  getting  along  O.  K.  On 
account  of  my  efficiency  as 
stenographer  my  salary  has  been 
increased.  I  owe  my  rapid  ad- 
vancement to  Paragon  Short- 
hand."— E.  C.  Alley,  Room  426, 
Winder  Building.  Washington,  D.C. 

In  Court  Reporting 

"I  have  been  the  official  Court 
Reporter  for  the  Ninth  Judicial 
District  of  Louisiana  for  a  num- 
ber of  years,  using  Paragon  Short- 
hand exclusively.  Some  years  ago 
I  learned  this  system  in  seven 
lessons.  With  Paragon  Shorthand 
1  am  able  to  do  any  kind  of  work 
with  as  great  rapidity  as  the 
occasion  may  demand." — J.  Mar- 
tian Hamley,  Lake  Providence,  La. 

In  Public  Schools 

"As  a  result  of  competitive 
tests.  Paragon  Shorthand  was 
unanimously  adopted  as  the  ex- 
clusive system  for  the  Atlanta 
High  Schools.  The  classes  we 
have  already  graduated  in  Para- 
gon are  by  far  the  best  we  have 
turned  out  during  my  twelve 
years'  connection  with  the 
schools." — W.  C.  Lowe,  Head 
of  the  Shorthand  Departments, 
18  Avery  Drive,  Atlanta,  Ga. 

On  Big  Corporations 

"I  am  getting  along  fine  with 
Paragon  Shorthand.  It  is  all  you 
claim  for  it.  It  is  easy  to  write, 
and  as  for  speed — there's  no 
limit." — John  Waller.  Jr.,  Stand- 
ard Oil  Co.,  Sugar  Creek,  Mo. 


You  can  quickly  master  the  Course  at  home— in 
seven  evenings — just  as  thousands  of  others  have 
done. 

Through  this  Paragon  Course  you  can  write 
without  mental  friction — you  have  no  compli- 
cated rules  to  remember,  no  "lines"  to  watch,  no 
heavy  and  light  "shadings."  Only  26  simple  word- 
signs,  with  no  tedious  memorizing,  no  confusing 
of  meanings  through  the  old  elimination  of 
vowels.  Paragon  notes  never  get  "cold";  they 
are  just  as  easy  to  read  after  ten  years  as  after 
ten  minutes,  and  the  complete  price  of  the  Course 


is  only  $5.00. 

Send 


No  Money 


Don't  send  one  cent  now.    Simply  fill  in  and  mail  the 
Coupon  and  the  Paragon  Shorthand  Course  will  he  mailed  ^ 
to  you  for  your  personal  examination.    Keep  it  for  five  > 
days — test  the  lessons  and  see  for  yourself  how  S 
ciuickly  you  can  get  the  knack  of  writing  Paragon 
Shorthand.    Use  your  newly-found  knowledge.      f  ^ "I?90" 
Then,  after  the  five  days,  send  us  five  dollars     S  ononnana 
as  full  and  complete  payment  of  the  Course, 


Institute 


or  you  may  return  tile  Course  to  us  with-  f 
out  owing  us  one  cent.    You  can't  lose  s 
by  sending  for  the  Course  for  the 
five  days'  free  examination.    You  ^ 
will  gain  by  a  complete  knmvl-    .<Ynn    m»»  „«.,h 
edge  gof    Paragon    Snortland.  ^ShVrUiand  5  Co^e    f  ^ 
Send  the  Coupon.  /persona!  examination.  After 


Home  Study 
Dept.  G-l  104, 
3  C I -6th  Ave. 
New  York. 


Paragon  Shorthand 
Institute 


S  $5.00    in  full 
jr   Course  or  I  w 
.X  and  I  will  not  owe 
Home  btudy         >^you  any  money  or  be 
6M04  ^  obligated  in  any  way. 

31 1  -6th  X 

Ave.,  ./Name  

N.  Y.  / 

f  Address  


S  five  days  I  will  either  send  you 


payment  of 
return  it  to 


Elec.  Exp.  4-gO 
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NAME 


ADDRESS 


STATE   , 

ELECTRO    IMPORTING  COMPANY, 
231  Fulton  St.,  New  York  City. 

I  enclose  herewith  6  cents  in  stamps  or 
coin  for  which  please  send  me  your 
latest  Cyclopedia  Catalog  No.  21  con-  ^ 
taining  176  pages,  263  illustrations 
and  diagrams,  including  Treatise 
on  Wireless  Telegraphy,  and 
20  coupons  for  your  160  page 
Free   Wireless  Course  in 
20  lessons. 

ED 


~m  FILL  IN  THIS  COUPON  FOR 
YOUR  COPY  OF 

Our  New  176  Page  Cyclopedia  No.  21 

IT  IS  WAITING  FOR  YOU 

#    Full  size  fac-simile  of  our  catalog  just  as  it  looks  when  you  get  ft 

1-2  INCH  THICK  WEIGHT  ALMOST  1-2  POUND 

Illustrations 


A  Few  Interest- 
ing Things  from 
Catalog  No.  21 

Treatise  on  Wireless  Te- 
legraph; by  H.  Geras- 
foack.  Editor  Electrical 
Experimenter  and  Ra- 
dio Amateur  News — 
13  big  pages,  3  illus- 
trations. 

The  Wireless  Law  of 
1912— all  a  b  o  u  t  it, 
what  you  can  do  and 
what  you  can't. 

How  to  receive  and  send 
Badio  messages. 

How  far  you  can  send 


The  Elocii-o  Import ind  Co. 

231  FULTON  STREET  NEWVORK 

"EVERYTHING  FOR  THE  EXPERIMENTER" 


IN  this  cyclopedia  you  will  find  116  pages 
all  about  radio.  One  of  the  greatest 
catalogs  of  its  kind  in  print. 
You  will  find  in  it  dozens  of  wireless  in- 
struments of  the  famous  E.  I.  Co.  make. 
Remember  always  that  this  company  was 
the  FIRST  to  make  and  sell  wireless  instru- 
ments, the  first  wireless  outfit  having  been 
placed  upon  the  market  by  them  in  1904. 
The  E.  I.  Co.  knows  how,  because  it  has  the 
experience.  Others  imitate  but  cannot  equal 


E.  I.  Co.  for  quality  and  workmanship. 

Other  things  you  will  find  listed  in  this 
catalog:  Electrolytic  Interrupters,  Bull- 
dog Spark  Coils,  Chemical  Outfits,  Omni- 
graphs,  Code  Practice  Sets,  Telegraph  In- 
struments, Primary  Batteries,  Storage  Bat- 
teries, Solenoids,  Hydrometers,  Volt  and 
Ammeters,  Batterymeters,  Electrolytic  Rec- 
tifiers, Rheostats,  Tesla  Coils,  Nickel  Plat- 
ing Outfits,  Lighting  Plants,  Dynamos  and 
Motors,  Microphones,  Detectiphones,  Loud 


THE 
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Talkers,  High  Frequency  Apparatus  and 
supplies,  Heating  Pads,  Electro-magnets, 
X-ray  tubes,  Telephones,  Magnetos,  Low 
Tension  Transformers,  Books,  etc.,  etc. 
IN  A  WORD  THE  MOST  COMPLETE 
CATALOG  IN  PRINT 

ELECTRO  IMPORTING  CO. 

231  FULTON  STREET         NEW  YORK.  N.  V. 

"Everything  for  the  Experimenter" 


Table  of  wave  lengths, 
of  principal  D.  3.  & 
foreign  Badio  high  pow- 
er stations. 

How  to  receive  time  sig- 
nals by  Badio. 

How  to  construct  an 
amateur  aerial, 

How  to  use  title  test 
buzzer. 

How  to  join  the  "Badio 
League  of  America" 
FBEE,  including  appli- 
cation blank. 

How  telephone  receivers 
are  wound  and  built, 
tested  and  magnetized, 
3  pages,  2  illustrations. 

Experiments  with  a  pony 
telephone  receiver,  with 
6  illustrations. 

Wireless  Codes:  Morse. 
Continental,  Navy. 

Experiments  with  spark 
coils,  3  pages. 

How  to  photograph  elec- 
trical discharges 
(sparks). 

All  about  storage  bat- 
teries, how  to  test 
them,  recharging,  etc. 

Tesla  experiments,  2 
pages. 

How  to  make  Selenium 
Cells  (illustrated). 

1  with  this 
1  derful  cyclope- 
dia— 20  coupons  for  our 
160  page  Wireless 
Course  in  20  lessons. 
3  5  0  illustrations,  3  0 
tables.  Catalog  explains 
how  you  can  get  this 
Course  absolutely  free. 
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How  Would  }5u  Like  to  Earn 
*300Next  Week? 

Col.  S.  W.  Wilke  did  it  one  day,  and  in  4  years  jumped  to  almost  $1,000,000 
a  year.  S.  E.  Gibson  jumped  his  earnings  from  $150  to  $800  a  month.  Let 
me  send  you  my  secret  of  earning  more  money,  to  try  5  days  Free.    All  you 

risk  is  a  two  cent  stamp. 


I've 


MY  name  is 
Pelton  — 
Albert  L.  Pelton. 
Four  years  ago  I 
was  as  poor  as  a 
church  mouse.  I 
was  out  of  a  job, 
$300  in  debt,  and 
my  wife  and  two 
children  were  liv- 
ing on  starvation 
known  the  bitterest 


rations.  Yes 
kind  of  want. 

Today  I  have  money  and  all  that 
money  will  buy.  I  have  my  own  home. 
I  have  no  worries  about  high  prices  of 
food  or  clothing  or  rent. 

Even  if  I  never  make  another  nickel, 
I  don't  think  I  will  ever  have  to  worry 
about  money  matters. 

During  the  past  three  years  I  have 
been  making  on  an  average  of  over  a 
thousand  dollars  a  week. 

That's  quite  a  change  from  the  time  I 
was  "on  my  uppers",  isn't  it? 
Now  let  me  tell  you  how  I  did  it. 
You  will  probably  think  I'm  funny 
when  I  tell  you  that  for  twelve  years  I 
held  in  my  hand  the  secret  that  at  last 
won  me  riches. 
But  it's  true. 

For  twelve  years  I  struggled — with 
gold  right  in  my  hand. 

It  was  this  way. 

I  used  to  sell  books 
door — eking  out  a  poor  man's  living. 

One  of  the  books  I  sold  was  written 
by  Dr.  Frank  Channing  Haddock. 

I  never  thought  much  about  the  book 
— although  I  sold  a  few  from  week  to 
week. 

For  twelve  years  I  never  even  took  the 
trouble  to  read  it. 

It  was  called  "Power  of  Will". 

I  didn't  know  anything  about  will 
power. 

What's  more,  I  didn't  care. 

I  thought  it  might  be  a  good  book  for 
fellows  who  had  to  read  it. 

But  I  was  too  busy  earning  a  living 
to  bother  about  will  power. 

Probably  I  thought  then,  as  tens  of 
thousands  think  today,  who've  heard  and 
read  about  this  great  book — that  will- 
power was  some  myth,  or  impractical 
thing  for  dreamers. 

You  see — I  hadn't  analyzed  the  lives 
of  the  world's  greatest  men  then,  and 


-from  door  *o 


By  A.  L.  Pelton 

discovered  that  will-power  is  the  mighti- 
est force  men  have  ever  known. 

I  was  fooling  myself — cheating  my- 
self fearfully,  as  I  found  out  later. 

One  day  I  ran  across  a  man  who  had  pur- 
chased the  book  from  me  a  few  months  back. 

He  stopped  me  on  the  street  and  said, 
"Hello,  Pelton,  say,  I'd  like  to  have  another 
copy  of  that  Haddock  book, — can  you  send 
it  up  right  away?" 

I  told  him  I  would.  Then  I  asked  him 
casually  if  he  liked  it. 

What  he  told  me  made  me  go  home  and 
read  the  book  myself — for  the  first  time  since 
I  began  to  sell  it  twelve  years  before. 

That  same  evening  I  borrowed  $300. 

The  next  day  I  was  in  New  York. 

I  secured  the  exclusive  selling  rights  to  the 
book. 

Then  I  spent  $150  for  a  page  "ad"  in  the 
Review  of  Reviews  magazine. 

It  brought  me  about  $2000  in  cash. 

As  fast  as  the  money  came  in  I  shot  it 
back  into  advertising. 

When  I  got  $2500  in  cash  I  bought  a  half 
page  "ad"  in  the  Saturday  Evening  Post. 

The  first  year  I  spent  $50,000  in  advertising. 

The  next  year  I  spent  nearly  a  hundred 
thousand. 

I  guess  I've  spent  over  half  a  million  dollars 
since  my  first  $150  "ad",  and  already  450,000 
men  and  women — including  great  executives, 
international  diplomats,  famous  authors,  etc., 
also  have  taken  up  this  study. 

At  first  some  people  said  I  was  crazy  to 
advertise  that  book. 

When  they  found  that  the  book  was  selling 
—and  that  I  was  spending  as  high  as  $20,000 
a  month  telling  people  about  it,  they  said  I 
had  more  nerve  than  sense. 

But,  my  friends,  all  this  time  I  was  simply 
taking  my  own  medicine. 

I  was  telling  people  that  the  will  was  the 
motive  power  of  the  brain — that  a  strong  will 
could  batter  down  every  obstacle  to  success — 
that  weak  will-power  could  be  made  strong, 
as  easily  as  the  muscles  of  the  arm  could  be 
made  strong — and  that  most  people  had  weak 
wills  made  strong — and  that  simply  because 
they  didn't  use  their  will  power. 

I  had  strengthened  my  own  will  and  was 
using  it  when  people  were  calling  me  "crazy". 
And  it  was  my  will  power  that  people  called 
"nerve". 

Anyway,  it  was  the  secret  of  my  success. 
Without  it  I  might  still  be  plodding  —  still 
canvassing. 

Or  even  if  I  had  gotten  up  enough  courage 
to  advertise  I  might  have  made  only  a  piker's 
success. 

It  was  my  will  power  that  got  me  the  $300 
loan. 

It  was  my  will  power  that  got  me  exclusive 
sale  of  Dr.  Haddock's  book. 

It  was  my  will  power  that  made  me  plunge 
into  advertising  instead  of  going  slowly. 

And  finally,  it  was  my  will  power  that  made 
me  say  to  the  public — "Send  No  Money — 
Read  Power  of  Will  5  days  free.  Pay  me  if 
you  decide  to  keep  it — Send  it  back  if  you 
don't  want  it." 

That  was  a  new  sort  of  proposition  to  most 
people.   They  had  nothing  to  lose— and  a  lot 


to  gain,  if  the  book  was  worth  while. 

So  the  orders  came  in  by  the  hundreds — 
then  by  the  thousands. 

At  times  I  was  15,000  orders  behind — just 
couldn't  print  books  fast  enough. 

And  letters  from  readers  came  pouring  in  so 
fast  I  simply  couldn't  read  them  all.  Col.  S. 
W.  Wilkie  of  Roscoe,  S.  D.,  wrote  that  one 
day's  study  of  "Power  of  Will"  netted  him 
S300  cash,  and  that  four  years  later,  by  using 
the  methods  Haddock  formulated,  his  earnings 
had  risen  to  nearly  $1,000,000  a  year.  V.  P. 
Coffin  of  Rochester,  N.  Y.,  wrote,  about  one 
month  after  getting  the  book — "  'Power  of  Will' 
already  has  produced  an  increase  of  $5,000  a 
year  in  my  income."  J.  F.  Gibson  of  San 
Diego,  Cal.,  said  that  since  reading  "Power  of 
Will"  his  salary  jumped  from  $150  to  $800  a 
month. 

Men  like  Judge  Ben  Lindsey,  Supreme 
Court  Justice  Parker,  Asst.  Postmaster-General 
Britt,  Governor  McKelvie  of  Nebraska,  Sena- 
tor Capper  of  Kansas,  Secretary  of  Agriculture 
Meredith,  Governor  Ferris  of  Michigan — and 
a  host  of  other  big  men,  show  the  class  of 
leaders  who  have  studied  Haddock's  methods. 

Surely  there  must  be  something  in  "Power 
of  Will"  for  you,  my  reader. 

It  helped  me.  It  has  helped  half  a  million 
others.  I  could  send  you  a  circular  mailed 
with  hundreds  of  letters  from  readers.  But, 
better  still,  see  the  book  and  read  it  5  days 
free. 

All  you  lose,  if  you  don't  think  "Power  of 
Will"  will  increase  your  earnings,  is  a  two 
cent  stamp. 

It  may  make  $300  for  you  next  week — it 
might  carry  you  upwards  to  $50,000  or 
$100,000  in  a  few  years — I  don't  know.  I  do 
know  it  has  made  a  lot  of  money  for  its 
readers. 

I  do  know,  too,  that  if  you  pass  this  offer 
by — if  you  are  a  scoffer  and  a  doubter — I  will 
lose  only  the  small  profit  on  the  sale  of  a 
book — but  you — you  may  lose  the  difference 
between  peanut  money  and  real  money. 

It  costs  only  2c  stamp  to  mail  the  coupon. 

Don't  wait  12  years — as  I  did.  You  may 
have  gold  within  your  reach  and  not  know  it. 
Send  for  "Power  of  Will"  ww.  You've  seen 
my  ads  before — now  answer  this  one  and  see 
if  this  masterful  volume  Joesn't  contain  the 
one  little  push  you  may  :ieed  to  make  your 
life  rosy-red.  Begin  training  your  will  by 
sending  in  the  coupon  this  very  second. 

A.  L.  Pelton. 

Pelton  Publishing  Co. 

30-H  Wilcox  Block,        Meriden,  Conn. 

Pelton  Publishing  Company 

30-H  Wilcox  Block,  Meriden,  Conn. 

You  may  send  me  "Power  of  Will"  at  your  risk. 
I  agree  to  remit  $3.50  or  remail  the  book  to  you 
in  five  days. 

Name   

Address   

City   
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New  York  Electrical  School 

29  W.  17th  St.,  New  York,  N.  Y. 

Please  send  FREE  and  without  obligation  to 

me  your  64-page  book. 


. .  NAME 
STREET 


.CITY   STATE 


Master  Electricity  By 
Actual  Practice 

The  only  way  you  can  become  an  expert  is  by  doing  the 
very  work  under  competent  instructors,  which  you  will  be 
called  upon  to  do  later  on.  In  other  words,  learn  by  doing. 
That  is  the  method  of  the  New  York  Electrical  School. 

Five  minutes  of  actual  practice  properly  directed  is  worth 
more  to  a  man  than  years  and  years  of  book  study.  Indeed, 
Actual  Practice  is  the  only  training  of  value,  and  graduates 
of  New  York  Electrical  School  have  proved  themselves  to 
be  the  only  men  that  are  fully  qualified  to  satisfy  EVERY 
demand  of  the  Electrical  Profession. 

The  Only  Institution  of  the  Kind 
in  America 

At  this  "Learn  by  Doing"  School  a  man  acquires  the  art 
of  Electrical  Drafting;  the  best  business  method  and  ex- 
perience in  Electrical  Contracting,  together  with  the  skill 
to  install,  operate  and  maintain  all  systems  for  producing, 
transmitting  and  using  electricity.  A  school  for  Old  and 
Young.   Individual  instruction. 

Over  6,200  Graduates  are  Successful  Men 
in  the  Electrical  World 

No  previous  knowledge  of  electricity,  mechanics  or  mathematics  is 
necessary  to  take  this  electrical  course.  You  can  begin  the  course  now 
and  by  steady  application  prepare  yourself  in  a  short  time.  You  will 
be  taught  by  practical  electrical  experts  with  actual  apparatus,  under 
actual  conditions. 

The  N.  Y.  E.  S.  gives  a  special  Automobile  Ignition  Course  as  an 
advanced  training  for  Auto  Mechanics,  Garage  Men  and  Car  Owners. 
The  course  covers  completely  all  Systems  of  Ignition,  Starters,  Lighting 
and  other  electrical  equipment  on  automobiles,  motor  boats,  airplanes, 
etc. 

Let  us  explain  our  complete  courses  to  you  in  person.  If  you 
can't  call,  send  now  for  (A-page  book — it's  FREE  to  you. 

New  York 
Electrical  School 

29  West  17th  Street,  New  York 
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FROM  time  to  time  we  hear  of  new 
schemes  devised  by  inventors  for 
harnessing  the  tremendous  energy 
shot  earthward  every  minute  of  our 
lives  by  "Old  Sol."  An  American 
scientist,  Mr.  Henry  E.  Willsie,  has  re- 


menting  in  the  wilds  and  barrenness  of 
an  Arizona  desert,  where  sandstorms, 
cloudbursts,  thirst  and  poisonous  reptiles 
all  combined  to  threaten  their  very  exist- 
ence. All  these  experiences  are  interest- 
ingly told|in  an  absorbing  novel  written  by 


power,  particularly  in  the  southern  part  of 
the  United  States  and  ..other  more  tropical 
parts  of  the  world,  experience  has  shown 
that  the  sun's  heat  wijl  cause  the  tempera- 
ture of  the  water  to  increase  to  about  150 
degrees.    The  heated  water  passes  into  a 


[VU.,;.T  ENGINE  RUN 

co™T  BY  VAPORIZED 
FROM  SULPHUR 
ENGINE  DIOXIDE 


COILS  FILLED  WITH  SULPHUR 
DIOXIDE  VAPORIZED  BY  HEATED 
WATER  LET  IN  AMD  CIRCULATED 
FROM  STORAGE  TANK  TO  VAPOR- 
IZER THROUGH  PUMP  BACK  UP  TO 
THE  GLAS5  FRAME 


'  SULPHUR 

"■PASSING  AROUND  COLD 
WATER  PIPES-GOING  BACK 
TO  VAPORIZER  REGULATED 
BY  CRANK 


POWER  U5E  I 


'  PUMP  FORCING 
!  UP  WATER  FROI 
VAPORIZER  TO 
SUN  FRAME 


HOT  WATER  CAN  BE 
STORED  AMD  TURNEM 

INTO  ENGINE  AT  ANY 
TIME 


Copyright — 1920— by  E.  P.  Co. 

The  Latest  Sun-Power  Electric  Plant.  By  Following  the  Pipe  Lines  Conveying  the  Sun-Heated  Water  to  the  Sulfur  Dioxid  Boiler,  and 
the  Course  Taken  by  the  Sulfur  Dioxid  Steam  Thru  the  Engine  and  Condenser,  Thence  Back  to  the  Boiler  Once  More,  a  Clear  Idea  Is  Had 

of  Just  How  This  "Free  Energy"  Power  Plant  Works. 


cently  proposed  a  new  form  of  Solar 
Power  Plant,  which  comprises  a  number  of 
very  interesting  and  radical  features  which 
would  seem  to  promise  a  successful  future 
for  it.  Not  only  is  Mr.  Willsie  a  scien- 
tific theoretician,  but  also  a  man  of  prac- 
tical deeds,  and  to  this  end  he  built,  some 
years  ago,  a  solar  light  and  power  plant 
on  a  small  scale  out  in  Arizona.  The  de- 
velopment of  this  plant  nearly  caused  Mr. 
Willsie  and  his  wife  their  lives  during  their 
many   exciting   adventures    while  experi- 


Mrs.  Honore  Willsie,  entitled  "The  Forbid- 
den Trail." 

Coming  back  once  more  to  the  scientific 
side  of  Mr.  Willsie's  interesting  invention, 
which  is  shown  in  the  accompanying  illus- 
tration in  one  of  its  applications,  we  learn 
that  the  iinderlying  principle  is  the  drawing 
of  the  heat  from  the  sun's  rays  into  a 
moving  sheet  of  water,  which  passes  up 
and  down  thru  a  series  of  zigzag  passage- 
ways, under  a  double  thickness  of  glass. 
Where  the  sun  has  considerable  thermal 


sulfur  dioxid  boiler,  and  eventually  this 
water  returns  to  the  glass  heating  tanks 
or  planes  exposed  to  the  sun's  rays. 

Where  a  large  plant  of  this  type  is  prop- 
erly laid  out,  the  mirrors  or  glass-covered 
tanks  in  which  the  water  or  liquid  is  heated 
by  the  sun's  rays  may  be  arranged  in  a 
fixt  position,  or  also  they  may  be  designed 
so  as  to  swing  from  east  to  west  with  the 
sun,  so  as  to  keep  the  rays  perpendicular 
to  the  surface  at  all  hours  of  the  day. 
{Continued  on  page  1310) 
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The  Sperry  "Battle  Tracer"  Complete,  and  Also  Revolution  Converter 
and  Auxiliary  Range  Transmitter.    The  "Battle  Tracer"  Records  the 
Course  Followed  by  their  Own  as  Well  as  the  Enemy  Ship.    E  is  the 
Enemy  Arm  Tracer  and  R,  the  Range  Predictor. 


Close-Up 
of  the 
Tracer 
Head, 
Which 
Graduated  Ene- 
my Arm  Passes. 
This  Connects 
With  the  Vari- 
ous Range  Find- 
ing and  Spotting 
Apparatus  on 
the  Vessel. 


Diagram  Show- 
ing How  Range 
1  s  Computed 
Directly  from 
"Battle  Tracer" 
Plottlngs  So 
That  Guns  Can 
Be  Aimed  Ahead 
of  Time,  to  Hit 
the  Enemy  Ship, 
by  "Prediction." 


((T  7ES,  Captain,  she  was  traveling  at 
18  knots ;  we  were  slowly  closing 
in  on  her,  and  when  14  miles  away 
we  opened  fire." 

"The  shells  from  the  very  first 
salvo   struck  her  squarely   amidship  and 

blew  her  super-structure  off  ."  Thus 

continued  the  gunnery  officer's  report  of 
the  Naval  engagement  just  completed  in 
which  the  very  first  shots  found  the  enemy 
and  silenced  their  guns  before  they  had  a 
chance  to  reply. 

It  is  truly  remarkable  to  think  that  not 
even  a  "finder"  shot  had  been  fired.  In 
'this  case  there  was  no  need  of  firing  the 
guns  and  wasting  the  big  shells  in  order  to 
get  a  "bead"  on  the  fugitive  vessel. 

The  vessel's  range  was  computed  to  ab- 
solute accuracy  and  predetermined  in  time 
for  the  guns  to  be  set  and  fired.  All  this 
computation  with  the  aid  of  the  device  here 
mentioned  required  but  19  seconds,  reduc- 
ing thereby,  past  calculations  several  hun- 
dred per  cent. 

What  is  thi~  remarkable  equipment,  you 
will  ask.  Essentially,  it  consists  of  a  num- 
ber of  devices  all  working  in  conjunction 
with  each  other.  The  most  important  of 
which,  perhaps,  is  the  Battle  Tracer,  as  it  is 
called. 

The  object  of  the  invention,  which  has 
proven  itself  to  be  of  great  practical  use, 
is  to  provide  a  means  whereby  the  course  of 
our  own  ship  is  plotted  automatically  on  a 
table  similar  to  the  table  used  for  plot- 
ting navigation  courses.    In  addition,  an 


arm  extending  from  the  instrument  proper, 
called  the  enemy  arm,  keeps  track  at  all 
times  of  the  enemy's  movements.  In  this 
way,  regardless  of  what  our  own  ship's 
speed  may  be  or  what  the  enemy's  speed 
may  be,  prediction  of  its  probable  location, 
allowing  sufficient  time  for  the  gunners  to 
change  their  range,  can  be  made  with  re- 
markable accuracy  and  the  guns  can  be 
fired  so  that  very  few  shots  will  miss  the 
target  for  which  they  were  intended.  . 

"Suppose  the  enemy  zig-zags,"  you  will 
say.  "Isn't  the  art  of  shelling  more  a  mat- 
ter of  mere  guess  work  than  of  accuracy?" 
No,  dear  reader,  no !  You  must  remem- 
ber that  a  ship  eight  to  nine  hundred  feet 
long  traveling  at  20  knots,  or  perhaps,  even 
more,  cannot  steer  and  squirm  away  with 
the  same  ease  as  an  automobile. 

It  is  not  a  question  of  a  few  seconds,  but 
minutes  elapse  before  one  of  these  large 
floating  fortresses  can  be  turned  complete- 
ly in  their  course,  particularly  in  view  of 
the  terrific  speeds  at  which  they  move. 
Hence,  when  a  computation  is  made  via  the 
tracer,  and  guns  can  be  elevated  within 
nineteen  seconds,  taking  the  corrected  find- 
ings as  data  to  work  from;  it  then  gives  the 
enemy  very  little  opportunity  to  change  a 
predicted  and  predetermined  range  or  bear- 
ing. 

Essentially,  the  apparatus  consists  of  a 
cylindrical  box  about  7  inches  in  diameter 
and  5^2  inches  deep,  containing  four  motors, 
and  necessary  gearing.  It  is  mounted  upon 
a  tracer  table  and  guided  by  a  system  of 


parallel  arms  which  allow  free  movement 
in  any  horizontal  plane,  at  the  same  time, 
however,  preventing  the  Tracer  from  turn- 
ing on  its  axis.  This  allows  the  outer  dial 
(A)  of  the  Tracer  to  be  kept  in  one  posi- 
tion continually  with  reference  to  the  table. 
(Accompanying  letters  refer  to  close-up 
view  of  Battle  Tracer  dials.) 

This  dial  of  which  we  have  just  spoken, 
is  one  of  the  three  dials  which  perform 
varied  functions.  As  will  be  noted,  the 
outer  dial  is  graduated  to  360  degrees  and 
is  held  on  the  table  so  that  zero  of  the 
dial  is  north  on  the  chart  and  is  always  at 
the  upper  edge  of  the  table,  altho  capable 
of  movement  in  any  way  except  the  turning 
movement. 

Just  inside  of  this  dial  and  operating  in 
juxtaposition  with  it,  is  another  dial  (B) 
similarly  graduated  but  movable.  This  dial 
is  controlled  from  the  gyro-compass  by  one 
of  the  four  motors  inside  the  Battle 
Tracer  head. 

A  pointer  coming  from  the  center  of  the 
Tracer  head  extends  to  the  edge  of  this 
dial  and  the  outline  of  a  ship  with  its  bow 
at  zero  is  also  engraved  upon  it.  This 
pointer  (D)  which  we  have  just  spoken  of 
is  connected  to  the  enemy  arm  and  operates 
in  conjunction  with  it,  being  moved  by 
another  motor  connected  to  the  Target 
Bearing  Transmitters.  Both  the  pointer 
and  the  enemy  arm  are  capable  of  complete 
revolution.  This  movable  dial  (B)  is 
mounted  upon  a  movable  post,  to  the  bof- 
(Continued  on  page  1332) 
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A  LTHO  you  do  not  knew  perhaps,  or 
f\    at  least  may  not  have  stopt  to  think 
I  \  about  it,  one  of  Uncle  Sam's  mili- 
lary  experts  can  spot  you  in  the 
dark,  and  tell  in  what  direction  you 
are  moving — and  at  a  distance  of  600  feet — 
all  due  to  the  fact  that  your  body  radiates 
HEAT!    Not  very  much,  it  is  true — but 
still  enough  to  affect  a  sensitive  electric 
ibermopile  of  the  type  shown  in  the  ac- 
companying illustration. 

A  recent  issue  of  the  Physical  Review 
contains  a  summary  of  a  paper  read  by 
Mr.  S.  O.  Hofman  at  the  Washington 
meeting  of  the  American  Physical  Society 
on  this  extremely  interesting  subject.  In 
trench  warfare  operations  on  the  Western 
front,  maneuvers  took  place  mainly  in  the 
night  time,  as  any  movement  during  the 
day  quickly  attracted  hostile  rifle  and  ar- 
tillery fire. 

An  attempt  was  made,  therefore,  to  de- 
tect the  presence  of  men  moving  in  "No- 
Man's-Land"  at  night  by  recording  or  in- 
dicating the  heat  radiated  from  their 
bodies.  The  receiver  utilized  a  delicate 
heat-actuated  instrument  or  heat  indicator 
for  this  purpose,  comprising  an  electric 
thermopile  placed  or  mounted  on  the  focus 
of  a  14-inch  parabolic  mirror.  This  ther- 
mopile, which  generates  a  very  minute  yet 
measurable  electric  current  whenever  a  heat 
ray,  even  tho  ever  so  slight,  impinges  on 
it,  is  connected  to  an  extremely  sensitive 


electric  galvanometer  or  magnetic  needle 
instrument  of  the  D'Arsonval  type. 

Remarkable  and  uncanny  as  it  may  seem, 
it  was  actually  found  possible  with  this 
sensitive  apparatus  to  detect  the  presence 
of  a  man  at  a  distance  of  600  feet  or  over 
one-eighth  of  a  mile  away,  which  gave 
plenty  of  time  in  most  cases  to  organize 
a  counter-attacking  party,  or  extra  guard. 

This  device  proved  very  useful  for  de- 
tecting hostile  raiding  parties  creeping  to- 
wards the  trenches  in  the  darkness  of 
night,  and  helped  in  many  cases  to  capture 
some  badly  wanted  enemy  prisoners  for  the 
purpose  of  questioning  by  the  intelligence 
officers,  especially  when  an  attack  was 
about  to  be  made  by  the  Allied  troops. 

One  of  the  accompanying  illustrations 
shows  an  effective  and  sensitive  form  of 
thermopile.  The  minute  electric  current 
generated  at  the  juncture  of  two  dissimi- 
lar metals  such  as  copper  and  iron,  or  anti- 
mony and  bismuth,  when  heated  by  the  im- 
pinging of  a  heat  ray  upon  the  juncture, 
will  cause  a  deflection  on  a  sensitive  gal- 
vanometer connected  to  the  opposite  termi- 
nals of  the  thermopile. 

Altho  it  is  but  little  known,  thermopiles 
so  sensitive  that  they  will  record  the  heat 
radiated  by  distant  stars  have  been  devised 
and  regularly  employed  in  astromony  work 
bv  those  engaged  in  this  work. 

Dr.  W.  W.  Coblentz,  of  the  U.  S.  Bureau 
of   Standards,  has   devised  an  extremely 


sensitive  thermopile  for  this  work,  and  this 
is  built  in  an  evacuated  glass  tube.  On  this 
measuring  instrument  are  registered  infini- 
tesimal fluctuations  of  temperature. 

A  ray  of  light  may  have  started  ten 
years  ago  from  some  distant  star,  and 
may  have  spent  all  of  these  ten  years 
hurtling  earthward-bound  thru  space  at  a 
speed  so  astounding  that  it  could  girdle 
the  globe  in  far  less  time  than  it  takes  to 
blink  an  eye — and  yet  when  it  falls  upon 
the  bolometers  at  the  Bureau  of  Standards 
they  will  tell  the  observer  how  much  heat 
that  ray  brought  with  it  from  the  star  to 
the  earth ! 

As  Silvanus  Thompson  points  out,  one 
of  the  most  remarkable  instruments  of  this 
type  is  the  radio-micrometer  devised  by 
Vernon  Boys.  On  this  instrument  a  loop 
of  fine  silver  wire  is  suspended  by  a  quartz 
fiber  between  the  poles  of  a  magnet,  and 
this  loop  of  silver  wire  has  its  circuit  closed 
at  its  lower  end  by  a  piece  of  antimony  and 
a  piece  of  bismuth  (or  alloys  of  these 
metals)  soldered  to  a  minute  disc  of  copper 
foil.  A  rise  of  temperature  in  the  copper 
foil,  even  so  small  as  one-millionth  of  a 
heat  degree,  will  generate  an  electric  cur- 
rent in  the  loop  and  give  a  deflection  over 
one  division  of  the  scale  on  the  instrument. 
With  a  heat  detecting  instrument  of  this 
type  the  radiant  heat  of  a  candle  can  be 
detected  at  a  distance  of  two  miles,  as 
Silvanus  Thompson  shows. 


Imagine  That  You  are  a  Soldier  in  the  Dark  At  Night,  and  That  You  are  Attempting  to  Raid  the  Enemy  Trench.  Likewise,  Imagine 
That  You  are  At  a  Distance  of  Nearly  One-quarter  of  a  Mile  from  Said  Trench.  If  It  is  Pitch  Dark,  You  Will  Feel  Very  Confident 
in  the  Dark,  That  You  Can  Cneak  Up  On  the-Enemy  Without  Exciting  the  Least  Suspicion  On  His  Part, — But  Foiled  Again! — for  It 
Now  Develops,  That  the  electrical  Experts  of  the  Allied  Military  Engineers  Had  Developed  and  Utilized  a  Super-sensitive  Electric 
Thermopile,  Which  Will  Detect  the  Heat  Radiated  from  the  Human  Body,  At  a  Distance  of  from  600  to  1,000  Feet,  and  Many  a  Dead 

German  Soldier  Would  Tell  You  the  Answer,  If  He  Could! 
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One  Man  Controls  All  the  Doors  on  This  New  Semi- Automatic  Subway  Train  Now  Being  Tried  Out  in  Actual  Practise  in  the  New  York 
Subway.  As  the  Diagram  Shows,  the  Guard  Stationed  at  the  Center  of  the  Train  Can,  by  Pushing  the  Proper  Electric  Control  Buttons, 
Cause  Electro- Magnets  to  Control  the  Comprest  Air  Mechanism  Opening  and  Closing  the  Successive  Car  Doors.    The  Motorman  Can  Start 

the  Train  Only  When  All  the  Doors  Are  Closed. 


^  TRAIN  comes  dashing  into  a  subway 
/\  station,  stops,  discharges  its  passen- 
/-%  gers  and  allows  others  to  enter. 
•L  A»There  is  nothing  unnatural  in  this 
"train"  of  events,  as  hundreds  of 
trains  come  tearing  in  and  out  of  ;he 
stations  in  New  York's  subways  every  day 
in  the  year.  You  go  to  ascertain  from  the 
guard  where  the  nearest  station  to  some- 
where is,  and  travel  to  the  end  of  the  car, — 
but  no  guard  in  sight !  With  a  shrug  of 
your  shoulders  and  the  thought  "Hmm- 
mm-m !  Perhaps  he  is  down  the  next  car 
playing  cards  with  his  comrade,"  you  travel 
thru  another  coach  but  still  no  guard,  and 
so  on  down  the  10  car  train  until  you 
wonder  whether  you  are  paying  for  a  ride 
or  walking  the  distance,  and'  then, — at  last ! 
a  guard!! — right  in  the  middle  of  the  train. 
_  After  finding  out  that  it  takes  exactly 
six  blocks  to  the  left  and  two  to  the  north, 
with  a  couple  of  turns  in  the  opposite 
direction  thrown  in,  to  get  to  the  desired 
place,  you  stick- around  awhile,  so  to  speak, 
in  order  to  find  out  why  but  one  guard 
is  in  the  entire  train.  Cutting  down  ex- 
penses? Rather.  Here  in  the  middle  car. 
his  Imperial  Majesty— "the  Guard''— has 
control  of  the  entire  train  and  can  aim 
the  doors  so  that  they  will  just  miss  you 
by  a  hair  even  tho  he  is  two-hundred  feet 
away  from  the  door  you  enter. 

In  other  words,  by  the  press  of  a  button, 
all  doors  on  all  cars  either  close  or  open 
at  his  volition.  And  months  of  experience 
has  taught  him  exactly  when  to  release  the 
doors  so  that  they  will  "clean  up"  every- 
thing in  sight.    The  method  of  operation 


is  very  ingenious.  Everyone  living  in  the 
greater  metropolis  knows  that  the  terminals 
of  the  subway  have  constantly  sufficient 
guards  to  successfully  jam  in  all  the  people 


In  view  of  the  fact  that  we  are  still  I 

1  handicapped  due  to  the  recent  print-  1 

f  ers'  strike,  we  have  as  yet  not  been  f 

}  able  to  catch  up  with  our  schedule.  I 

1  \\  e  would  therefore  ask  our  readers  I 

\  to  be  patient  and  not  write  us  about  I 

|  the  lateness  of  the  issue  for  the  next  | 

1  three  months. 

With  the  June  issue  we  expect  to  I 

|  catch    up    again    with    our    regular  I 

I  schedule.    In  other  words,  the  June  = 

1  issue  will  be  out  about   May  25th.  I 

|  Several    other   publishers    found    it  I 

|  necessary  to  skip  an  issue  in  order  to  1 

|  come  up  to  date,  but  we  prefer  not  to  I 

I  do  this.    We  hope  our  readers  will  [ 

[  understand  and  bear  with  us  until  we  f 

|  are_  back   to   our   former   schedule  \ 

I  again. 

The  Publishers.  I 


a  train  will  hold  and  shut  the  doors  after 
them,  so  that  they  won't  fall  out  again! 
Hence  there  is  no  necessity  of  having  as 
many  guards  on  the  train  proper  as  the 
company  is  now  employing. 

For  this  reason,  they  have  stationed  a 
guard  in  the  center  of  this  new  semi-auto- 


matic train,  so  that  he  can  command  a  view 
of  both  sides,  by  peeking  out  between  the 
cars.  At  his  right  and  left" side  are  a  series 
of  push  buttons  for  controlling  electrically, 
all  the  comprest  air  operated  doors  either 
to  the  fore  or  aft  parts  of  the  train.  When 
he  presses  a  button,  a  series  of  solenoids 
automatically  actuate  the  valves,  allowing 
for  the  escape  of  comprest  air  from  the 
cylinders  operating  the  doors.  The  door 
is  released  and  flies  back,  allowing  the 
passengers  of  the  train  to  be  discharged. 
When  other  passengers  have  entered,  he 
releases  one  button  which  shuts  all  the 
doors,  from  his  position,  up  to  the  position 
of  the  motorman  in  the  first  car.  He  then 
actuates  the  button  for  performing  the  same 
function  in  the  doors  to  the  rear. 

The  instant  all  the  doors  are  closed,  an 
automatic  control  allows  the  motorman  to 
throw  his  controller  into  the  starting  posi- 
tion which  could  not  have  been  done  before 
this.  Likewise  the  signal  light  still  lit 
while  the  door  is  open,  is  turned  off  auto- 
matically, and  the  light  no  longer  flashes 
up  toward  the  motorman,  and  interfering 
in  this  way,  with  his  control. 

Any  of  the  doors  may  be  instantly  placed 
into  an  inoperative  position,  just  the  same 
as  is  being  done  at  the  present  time,  and 
very  little  change  in  the  old  cars,  is  neces- 
sary for  adopting  the  new  system. 

Storage  batteries  are  used  to  actuate  all 
the  electrical  controls.  Such  apparatus,  if 
put  into  universal  use  on  all  trains,  would 
dispense  with  from  12  to  15  guards  per 
train,  who  could  do  abler  service  perhaps, 
on  the  platforms  of  the  subway  stations. 
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IF  you  have  ever  planted  flowers  or 
vegetables  and  watched  them  grow 
from  day  to  day,  and  from  week  to 
week,  you  have  undoubtedly  been 
strongly  imprest  with  the  remarkable 
changes  which  sometimes  occur  in  a  single 
night  in  plant  growth.  But — did  you  ever 
notice  the  change  in  growth  of  a  plant  or 
flower  in  the  course  of  an  hour,  or  a  minute, 
or  a  second?  Quite  possibly  not — but  if 
you  are  interested  in  the  close  laboratory 
study  of  plant  growth,  then  it  is  possible 
today  to  make  readily  visible  the  minute 
growth  of  plant  life,  even  over  such  short 
periods  of  time  as  one  one-hundredth  of  a 
second. 

While  there  are  a  number  of  very  inter- 


[ustfUineEt  Demised 


movements  of  the  plant  the  crescograph 
actually  gives. 

Recently  a  large  audience  seated  in  the 
council  chamber  of  the  India  Office,  in  Lon- 
don, England,  watched  the  growth  of  a 
plant  and  the  effects  of  various  stimulants 
upon  it,  as  recorded  upon  the  large  screen 
on  the  wall.  This  was  at  a  lecture  given  by 
Prof.  Bose.   Either  sunlight  or  else  a  beam 


One  of  the  chief  features  and  applications 
of  such  an  instrument  as  this,  as  pointed 
out  by  Prof.  Bose,  is  the  much  shorter 
time  that  it  would  now  require  to  obtain  a 
definite  knowledge  of  the  growth  of  a  cer- 
tain plant  under  specific  soil  and  climatic 
conditions.  Instead  of  watching  a  whole 
season  to  learn  if  a  certain  plant  will  grow 
well  in  a  given  soil,  and  in  a  given  climate, 
this  test  can  now  be  carried  out  in  a  few 
days  or  weeks.  The  accompanying  graphic 
curves  show  some  of  the  effects  of  electric 
shocks  and  poisons  on  plant  growth. 

HOW  FAST  DO  PLANTS  GROW? 

Altho  you  probably  think  a  plant  grows 
at  a  fairly  rapid  rate,  even  tho  you  cannot 
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MAY  BE  MADE  ON 
REVOLVING  CYLINDER 


PLANT  UNDER  STUDY 
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The  Bose  "Balanced  Crescograph"  for  Recording,  Studying  and  Demonstrating  the  Growth  of  Plants.  This  Remarkably  Sensitive 
Instrument  Magnifies  the  Movement  of  a  Plant  While  Growing,   Up  to  100  Million  Times.    In  London,  Recently,  a  Whole  Audience 

Witnest  the  Action  of  Plants  as  Reflected  on  a  Large  Lecture  Screen. 


esting  and  useful  devices  available  in  col- 
lege laboratories  for  the  study  of  plant 
growth,  as  well  as  the  action  and  reaction 
of  plants,  due  to  the  application  of  heat  and 
cold,  as  well  as  various  chemicals  and  elec- 
tric shocks  administered  at  different  time 
intervals,  et  cetera,  one  of  the  most  accurate 
and  remarkable  instruments  ever  devised 
for  this  study  is  the  one  recently  used  by 
Sir  Jagadis  Chandra  Bose,  hailed  as  the 
most  eminent  man  of  science  that  modern 
India  has  produced,  and  which  device  is 
known  as  the  Crescograph.  This  instrument 
is  shown  in  the  illustration  on  our  front 
cover,  as  well  as  in  one  of  the  accompany- 
ing drawings  by  our  artist, 

HOW  THE  "CRESCOGRAPH"  MAKES  PLANT 
GROWTH  VISIBLE. 

Before  going  into  the  details  of  the  cres- 
cograph or  the  auxanometer,  both  of  which 
show  the  growth  of  plants  in  a  vivid  man- 
ner, it  will  be  interesting  to  note  what  a 
really  wonderful  magnification  of  minute 


of  light  from  a  small  incandescent  lamp 
may  be  used  in  the  crescograph,  and  this 
light  beam  is  reflected  thru  a  series  of  mir- 
rors in  the  manner  evident  from  the  ac- 
companying illustration,  so  that  by  the  time 
it  reaches  the  screen  the  relative  movement 
between  the  mirror  and  the  focal  spot  of 
the  impinging  light  beam  is  very  markedly 
magnified. 

In  the  case  of  the  lecture  just  cited,  a 
magnification  of  from  1,000,000  to_  100,000,- 
000  times  was  achieved.  This  is  tanta- 
mount to  magnifying  the  highest  powers  of 
the  microscope  100,000  times.  The  room 
being  darkened,  a  mysterious  hook  of  light 
past  swiftly  over  the  screen.  This  showed 
the  actual  growth  of  the  plant  as  projected 
from  the  mirror  of  the  crescograph,  mag- 
nified many  hundred  thousand  times.  The 
lecturer  pointed  out  that  this  hook  of  light 
illustrated  the  effect  of  electricity  upon  the 
plant — too  great  power  having  the  opposite 
effect  to  the  stimulation  afforded  by  a  rea- 
sonable amount. 


notice  it  in  a  period  of,  say,  five  minutes  or 
even  an  hour,  yet  the  plant  really  grows 
much  more  slowly  than  you  perhaps  im- 
agine. 

The  little  snail,  whose  slowness  is  pro- 
verbial, moves  6,000  times  faster  than  the 
plant  grows !  Plants  grow  at  an  average  rate 
of  one  one-hundred  thousandth  part  of  an 
inch  per  second,  or,  in  other  words,  plants 
add  about  one  inch  to  their  stature  in  eleven 
days.  A  few  years  ago  you  would  have 
thought  it  impossible  to  actually  see  the 
plant  grow  before  your  eyes,  but  now, 
thanks  to  Dr.  Bose's  remarkable  researches, 
you  can  readily  do  this  with  the  cresco- 
graph. 

At  a  recent  London  lecture,  Sir  Jagadis 
Bose  took  a  cyclamen  leaf  and  attached  it 
to  the  crescograph.  The  mirror  at  once  re- 
flected a  spot  of  light  on  the  wall  screen, 
and  this  spot  moved  at  the  rate  of  ten  feet 
in  twelve  seconds,  notwithstanding  the  fact 
that  the  plant  was  growing  only  at  the 
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actual  rate  of  1/100,- 
000th  part  of  an  inch 
per  second. 

Plants  resemble 
animals  very  much 
in  their  daily  lives, 
and  Dr.  Bose's  re- 
searches have  shown 
the  presence  of  heart 
beats,  death  spasms, 
definite  and  positive 
reactions  to  various 
forms  of  stimuli,  to 
anesthetics,  poisons, 
etc.  All  of  this  work 
shows,  according  to 
Prof.  Bose,  that 
plants,  like  human 
beings,  do  have  a 
nervous  system.  It 
is  reported  that  this 
great  savant  of  In- 
dian culture  and  sci- 
ence has  actually 
shown  that  plants 
can  and  do  feel  the 
effect  of  an  etheric 
wave  message,  or  a 
Marconigram,  as 
they  pass  over  the 
earth.  This  proves 
that  the  plant  is 
more  sensitive  in  its 
nervous  response 
than  the  human 
body,  which  we  usu- 
ally are  wont  to 
think  of  as  the  most 
marvelous  structure 
ever  created.  Peo- 
ple have  never  yet, 
so  far  as  we  know, 
been  able  to  "feel" 
a  wireless  signal  or  wave  passing  thru  them, 
but  by  means  of  specially  sensitive  appa- 
ratus connected  to  a  plant  Prof.  Bose  has 
shown  that  the  plant  really  feels  the  effect 
of  the  radio  wave  and  will  interpret  this 
effect  under  the  proper  conditions. 

One  of  the  interesting  stories  of  Prof. 
Bose's  interesting  work  relates  how  he  stud- 
ied a  certain  tree  in  India  which  had  never 
been  transplanted  successfully.  He  rea- 
soned that  the  tree  died  when  transplanted 
because  of  the  severe  shock  it  received 
when  it  was  dug  from  the  ground,  so  he 
followed  up  this  deduction  by  having  a  tree 
subjected  to  an  anesthetic,  in  the  same 
manner  that  the  modern  surgeon  causes  his 
patient  to  become  unconscious  in  prepara- 
tion for  a  surgical  operation.  Strange  to 
relate,  the  tree  manifested  the  same  charac- 
teristics as  a  person  under  an  anesthetic, 
and  it  was  successfully  transplanted  while 
under  the  effect  of  the  same.  The  tree 
continued  to  thrive. 

HOW  THE  CRESCOGRAPH  WORKS. 

Several  different  forms  of  magnifying 
instruments  for  studying  plant  growth  have 
been  devised  by  Prof.  Bose,  and  by  other 
workers  in  this  field  of  science.  The  stand- 
ard form  of  Bose's  crescograph  is  shown 
diagrammatically  and  in  picture  herewith. 
The  student  will  find  the  simple  form  of 
plant  growth  measuring  instrument,  known 
as  the  auxanometer,  illustrated  herewith, 
quite  within  his  mechanical  possibilities,  and 
it  can  be  made  up  in  many  different  ways.  A 
smoked  glass  caused  to  travel  slowly  past 
the  needle  of  such  an  instrument  will  re- 
cord the  changes  taking  place. 

One  principle,  and_  in  fact  the  underlying 
feature  of  all  these  instruments,  appeals  to 
be  the  fact  that  a  slight  movement  is  magni- 
fied into  a  larger  movement,  by  the  well 
known  law  of  levers — thus  if  you  have  a 
lever  100  inches  long,  and  place  a  fulcrum 
at  one  inch  from  a  given  end,  then  any 
movement  at  the  end  of  the  shorter  or  one 
inch  length  of  the  lever  will  cause  a  cor- 
responding and  greatly  magnified  motion  of 
this  lever  at  the  free  end  of  the  longer  limb, 
which  will  be  99  times  the  initial  movement. 
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Here's  the  "Auxanometer" — a  Simple  Instrument  Well  Adapted  to  Students'  Require- 
ments in  Studying  Plant  Growth.    The  Slight  Movements  of  the  Plant  Are  Magnified 

by  the  Lever  System  Shown. 


The  reader  can  readily  devise  a  simple 
form  of  magnifying  apparatus  constructed 
from  some  pieces  of  aluminum  wire  and 
possibly  a  balance  wheel,  with  its  support- 
ing pivots  cut  from  an  old  alarm  clock 
frame,  whereby  he  can  obtain  some  inter- 
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Fig.  1.  Fatigue  Under  Long-Continued  Stim- 
ulation in  the  Contracile  Response  of  Plants, 
(a)  Stimulation  by  Tetanizing  Electric 
Shocks:  (b)  Stimulation  by  Rapidly  Succeed- 
ing Thermal  Shocks. 
Fig.  2.  Effect  in  Acceleration  of  Rate  of 
Growth  of  Seedling  of  "Oryza  Sativa"  of 
Current  Thru  the  Soil.  The  Continuous  Line 
Shows  Effect  During  Passage  of  Current 
Thru  the  Soil  (1)  from  Left  to  Right 
and  (2)  from  Right  to  Left  («-).  Dotted 
Line  Shows  Effect  of  Cessation  of  Current. 
Fig.  3.  Additive  Effect  in  Electrical  Re- 
sponse of  Plants,  (a)  A  Single  Stimulus  of 
3  Degrees  Vibration  Produced  Little  or  No 
Effect,  but  the  Same  Stimulus  When  Rapid- 
ly Superposed  Thirty  Times  Produced  the 
Large  Effect  (b).     Leaf  Stalk  of  "Turnip." 

Fig.  4.    Death  of  Plant  by  Poison. 
Fig.  5.     Death,  and  Arrest  of  Pulsation,  in 
Leaflet  of  "Desmodlum,"  by  Electric  Shock. 


esting  results  in 
watching  the  growth 
of  plants. 

There  are  two 
forms  of  the  cresco- 
graph, the  simple 
crescograph  and  the 
balanced  type.  The 
larger  illustration 
herewith  shows  the 
details  of  the  bal- 
anced crescograph 
devised  by  Prof. 
Bose.  The  principle 
involved  in  the 
method  of  balance 
consists  in  making 
the  spot  of  light, 
which  is  moving  in 
response  to  growth, 
become  stationary 
by  subjecting  it  to  a 
compensating  move- 
ment. 

Let  us  suppose 
the  average  rate  of 
growth  to  be  1.2 
mm.  per  hour.  This 
will  cause  an  excur- 
sion of  the  moving 
spot  of  light  from, 
say,  left  to  right, 
thru  1,200  mm.  by 
the  end  of  the  hour ; 
in  that  case  the  mag- 
nification is  1,000. 
Had  the  growth 
been  uniform  this 
would  have  meant  a 
movement  of  20 
mm.  per  minute.  But 
if  not  uniform  the 
rate  might  some- 
times have  risen  above,  and  at  other  times 
fallen  below,  this  average.  If  we  now  sub- 
ject the  spot  of  light  to  a  uniform  compen- 
sating movement,  such  as  by  itself  would 
have  made  it  move  from  right  to  left  of  the 
recording  surface  to  the  extent  of  1,200  mm 
by  the  end  of  the  hour,  we  shall  find  that, 
being  acted  on  by  these  two  opposite  move- 
ments of  growth  and  compensation,  the 
spot  will  remain  approximately  on  a  single 
base  line  of  compensation.  The  fluctua- 
tions, or  variations,  which  have  occurred 
in  this  average  rate  of  growth  will,  how- 
ever, be  recorded  as  deviations  to  one  side 
or  other  of  this  mean  neutral  line.  Thus 
it  will  be  seen  that  the  slightest  deviation 
from  a  uniform  rate  of  growth  will  be 
found  displayed  by  the  record  of  the  mov- 
ing spot  of  light. 

We  are  further  enabled  from  our  knowl- 
edge of  the  speed  of  the  recording  drum 
and  the  balancing  rate,  and  from  an  inspec- 
tion of  the  curve  itself,  to  determine  not 
only  the  periodicities,  but  also  the  absolute 
value  of  the  rate  of  variation  of  growth 
at  any  given  moment. 

The  compensating  movement  referred  to 
is  effected  by  means  of  a  simple  hydraulic 
device.  The  spot  of  light  from  the  optical 
level  falls  upon  a  mirror  attached  to  a  sec- 
ond lever,  or  to  a  rotating  wheel.  The  arm 
of  the  lever,  or  a  thread  which  is  past 
around  the  wheel,  is  attached  to  a  float  on 
the  surface  of  a  cylinder  of  water.  Water 
is  escaping  from  this  cylinder,  by  means  of 
a  syphon  arrangement,  at  a  rate  which  can 
be  adjustc  1  with  the  greatest  nicety.  The 
float  can  be  thus  made  to  descend  at  any 
speed  that,  is  desired,  this  descent  produc- 
ing a  rotation  of  the  second  lever  or  of  the 
wheel. 

We  have  then  two  mirrors,  of  which  one 
is  rotated  in  one  direction,  by  the  growth- 
movement  of  the  plant,  and  the  second  in 
in  the  opposite  direction,  by  the  descent  of 
the  float.  A  spot  of  light  reflected  on  the 
two  mirrors  will  thus  remain  stationary 
when  the  precise  balance  is  effected  by 
proper  regulation  of  the  escape  Of  water 
from  the  cylinder  (see  our  figure  herewith \ 
{Continued  on  page  1318) 


1248 


ELECTRICAL  EXPERIMENTER 


April,  1920 


lw  I.  WHMFHEIUID)  SECOR 


IN  the  past  ten  years,  and  particularly  in 
the  last  twelvemonth,  there  has  been 
evidenced  a  great  deal  of  activity  on 
the  part  of  scientists  in  all  parts  of  the 
world,  on  the  subject  of  communicating 
with  Mars,  or  possibly  Venus.   The  present 
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Fig.  7.  One  Writer  on  the  Subject  of  Inter-Mars  Communication  Has  Suggested  That  We  Place  Lamps.  Thousands 
Upon  Thousands  of  Them,  Over  a  Large  Territory — as  Big  as  the  State  of  Illinois — These  Lamps  To  Be  Fitted  with 
Quick-Acting  Shutters.  Electrically  Operated.  The  Lamps  Are  Also  To  Be  Connected  to  Suitable  Keyboards  so  That 
by  Depressing  a  Given  Pattern  of  Keys,  Any  Design  Such  as  a  "Map"  of  the  United  States,  with  the  Letters 
"U-N-l-T-E-D  S-T-A-T-E-S"  lluminated  Can  Be  Flashed  Out  of  the  Entire  Lamp  Field  as  Here  Shown,  etc.  Any 
Desired  Letter  or  Picture  Could  Be  Flashed  on  This  Multiple  Lamp  Bank,  as  Becomes  Evident. 


discussion  has  nothing  to  do  with  the 
astronomical  facts  of  the  case,  for  these  are 
already  well  known, — at  least  so  far  as  the 
distance  between  the  Earth  and  Mars  is 
concerned,  and  other  heavenly  bodies. 

The  main  thing  that  we  do  not  know 
about  Mars,  is  whether  or  not  it  is  in- 
habited, but  we  will  leave  all  of  the  vast 
and  profound  theories  on  the  possibility  of 
Mars'  inhabitation,  to  the  astronomers  and 
others  who  are  capable  of  investigating 
these  facts. 

So  far  as  we  are  concerned  in  the  pres- 
ent instance,  we  will  assume  that  there  is 
such  a  being  as  a  "Martian".  Next,  the  all- 
important  and  preponderant  phase  of  the 
Mars'  inhabitation  theory  is — how,  and  in 
what  way  could  we  start  picking  up  con- 
versation or  communication  with  our  dis- 
tant neighbors,  intelligently. 

It  seems  quite  evident,  that  once  we  have 
outlined  and  developed  the  proper  method 
of  procedure  to  start  transmitting  and  pos- 
sibly interpreting  the  Martian  signals,  as 
well  as  making  sure  that  our  method  is  cor- 
rect, that  the  Martian  may,  with  his  sup- 
posedly far  greater  intellectual  development, 
(owing  to  the  greater  age  of  Mars  as  com- 
pared with  the  Earth.)  understand  what  we 
are  trying  to  say  to  him. 

It  is  nothing  short  of  startling  to  read 
some  of  the  newspaper  details  that  come 
from  all  parts  of  the  world,  suggesting  the 
"simple  schemes"  whereby  we  can  open  up 
communication  with  a  people  of  whom  we 
know  absolutely  nothing  about.  Think  of 
it !  Aside  from  the  fact  that  we  have  to 
doubt  their  very  existence,  we  do  not  have 
the  slightest  conception  of  what  they  look 
like,  nor  what  their  language  may  be! 


One  of  the  latest  Martian  communication 
converts  is  Dr.  Charles  Proteus  Steinmetz, 
probably  the  world's  greatest  electrical  en- 
gineer today,  and  one  of  our  foremost 
mathematicians.  If  anyone  should  be  able 
to  conceive  of  a  scheme  for  opening  up  con- 
versation by  wireless  telephone  or  telegraph, 


Fig.  I -A  Shows  the  Gigantic  Size  Compared  to  a 
Man.  of  the  New  Sperry  High-Power  Searchlight, 
Giving  a  Beam  Candle-Power  of  1.250.000.000  CP. 
The  Fan  Arrangement  of  Light  Beams  Was  Formed 
by  Placing  Six  Large  Reflecting  Mirrors  in  Front 
of  the  Searchlight.  Each  Divided  Beam  Being  Far 
Stronger  ihan  That  Flashed  from  the  Average 
High-Power  Searchlight  of  the  Ordinary  Type 


or  other  means,  with  a  strange  neighbor 
so  distant  as  the  Martians,  Dr.  Steinmetz 
should  certainly  be  fully  qualified. 

Dr.  Steinmetz,  in  a  recent  statement,  said 
that  wireless  communication  with  Mars  is 
not  at  all  improbable,  and  he  suggested  that 
signals  might  be  transmitted  by  radio  from 
a  gigantic  wireless  plant  on  the  Earth,  which 
would  be  charged  with  all  the  electric  power 
generated  in  the  United  States.  This  could 
be  accomplished  for  the  tidy  little  sum  of 
about  one  billion  dollars,  according  to  Dr. 
Steinmetz,  and  would  require  steel  towers 
at  least  1,000  feet  in  height,  in  order  to 
transmit  radio  messages  or  signals  to  the 
planet  Mars, — which  never  comes  any 
nearer  the  Earth  than  35,000,000  miles,  and 
at  certain  periods  is  230,000,000  miles  away. 
After  mentioning'  the  fact  that  we  might 
accomplish  the  interpretation,  after  several 
years'  recording,  of  the  stray  wireless  sig- 
nals mentioned  by  Marconi  and  Tesla  as 
being  picked  up  in  their  powerful  radio  sta- 
tions, he  goes  on  to  say, — "If  Mars  was  try- 
ing to  communicate  with  this  world,  it  is 
doubtful  if  it  would  ever  be  possible  to  de- 
cipher the  code,  but  it  would  be  some  satis- 
faction to  know  that  one  planet  could  send 
messages  to  the  other,  and  that  intelligent 
beings  were  inhabiting  the  planet  from 
which  these  messages  came.  We  know 
enough  about  Mars  to  assume  that  there  are 
inhabitants  there,"  said  Dr,  Steinmetz,  "and 
as  it  is  a  much  older  planet  than  ours,  its 
inhabitants  ought  to  be  more  advanced  in 
scientific  and  educational  investigations." 

But — "It  is  doubtful  if  it  would  ever  be 
possible  to  decipher  the  code  .  .  .  " — read 
that  line  over ! — for  it  means  a  whole  book- 
ful  when  you  start  to  really  think  about  it. 

A  SIMPLE  EARTH-MARS  CODE  FOR 
NUMERICS. 

There  is,  perhaps,  no  use  of  talking  about 
communicating  with  Mars,  or  as  we  said 
before,  with  a  people  of  whom  we  know 
absolutely  nothing,  but  for  the  present  we 
will  consider  that  they  are  duly  existing, 
and  that  they  are,  as  some  of  our  leading 
scientists   and  astronomers  have  argued, 
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GIANT  BATTERY 
OF  200  SPERRY 
SEARCHLIGHTS 
GIVING  1,250.000.000 

cp, each, or  total 
beam  of  250  bullion 

C. P.  POINTING 
MARTIAN -WARD 


Fig.  I.  Tho  Latest  Proposal  as  to 
How  to  Signal  tho  Inhabitants  of 
Mars  Is  That  of  Mr.  Elmer  G. 
Sperry,  Inventor  of  tho  World's 
Most  Powerful  Electric  Searchlight, 
Shown  at  Fig.  I -A.  Mr.  Sperry 
Proposes  That  We  Employ  a  Bat- 
tery of  200  of  His  1.250,000.000 
C.P.  Searchlights  In  One  Gigantic 
Bank,  so  as  to  Concentrate  Their 
Rays  in  One  Powerful  Beam  of 
Light.  It  Is  Calculated  That  the 
Martians,  if  Such  There  Be,  Can- 
not Miss  This  Blinding  Flash  of 
Light,  Which  Would  Appear  to 
Them  as  a  Star  of  the  7th  Magni- 
tude, Which  Is  Easily  Picked  Up 
by  Our  Earthly  Telescopes.  This 
Beam  of  Light,  Totaling  250,000,- 
000,000  Caiidle-Power,  Would  Rival 
the  Sun  Itself. 


thousands  of  years  in  ad- 
vance of  us  when  it  comes 
down  to  scientific  matters 
including  the  languages. 
Probably  they  have  but 
one  language  on  the  order 
of  our  rapidly  growing 
universal  language — Espe- 
ranto. 

All  well  and  good,  but 
without  wasting  any  more 
time  conjecturing  on  the 
ways  and  means  of  inter- 
planetary communication, 
let  us  start  with  the  fun- 
damentals of  the  under- 
standing between  any  two 
Earthly  human  beings.  To 
do  this,  as  one  professor 
of  languages  recently  sug- 
gested to  the  writer,  we 
certainly  will  have  to  step 
back  to  the  period  when 
we  were  little  children. 
Go  straight  back  to  the 
days  of  the  kindergarten, 
and  then  we  are  ready  to 
start  learning  the  real 
fundamentals  of  com- 
munication and  under- 
standing via  the  language 
route  between  humans. 
But  before  going  further, 
we  might  take  a  glance  at 
Fig.  2,  which  shows  the 
simplest  scheme  for  teach- 
ing or  endeavoring  to  communicate  to  an- 
other person,  the  elements  of  numeric  com- 
putation. 

Fig.  2  shows  that  two  dots,  plus  two  dots, 
equal  four  dots.  Little  children  are  often 
taught  in  this  way  by  several  different 
schemes,  how  to  count.  Some  of  our  ablest 
scientists  and  astronomers  have  suggested 


times  beyond  number,  that  this  is  a  very 
good  and  plausible  way  to  start  communi- 
cating with  the  Martians,  and  not  only  this, 
but  they  often  carry  this  idea  to  the  point 
where  it  is  claimed  that  eventually  lan- 
guages or  codes  explaining  the  languages 
may  be  transmitted  and  interpreted  either 
by  us  or  by  the  Martians. 


WHAT  THE 


FORGET  THE  MARTIANS 
"VANK:'  AND  A'  CHINAMAN* 
OPPOSITE  ENDS  OF  A  TFJ 
LINE-  THIS  HAS  BEEN  TRl 
CANNOT  LEARN  A  SINGLE 
OF  THE  OTHER'S  I.ANGUA 
IF  YOU  DON'T  BELIEVE  IT 


SIR  OLIVER  LODGE'S  SUGGESTION 
FOR  MARTIAN  SIGNALING.  BY  USING 
GEOMETRICAL  DESIGNS 


DFSIGN  DEVICE 
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It  take  but  a  little  reflection  to  see  that, 
while  presumably  and  with  average  intelli- 
gence no  greater  than  ours,  in  a  short  time 
a  person  who  doesn't  .know  our  language 
at  all,  should  be  able  to  perceive  if  shown 
a  blackboard  with  this  arrangement  of  dots, 
that  we  were  trying  to  impress  upon  him 
the  fact  that  two  dots,  plus  two  dots,  equal 
four  dots.  Well  and  good,  but  when  it 
comes  to  communicating  letters  or  words  of 
a  language  by  this  method,  it  would  seem 
to  be  quite  impossible,  and  altho  the  writer 

^  ■  r  I  - 

Fig.  5  (Inset).  You  Do  Not  Have  to  Endeavor  to  Open 
Up  Wireless  Telephone  Communication  with  the  "Mar- 
tians" in  Order  to  at  Once  Perceive  That  You  Have 
■  Started  Something" — so  Far  as  It  Is  Possible  to  "Talk." 
or  for  That  Matter  if  It  Would  Ever  Be  Possible  for  You 
to  Learn  Even  One  Word  of  Martian.  The  Experiment 
of  Placing  a  Chinaman  and  a  Yankee  on  Opposite  Ends 
of  a  Telephone  Line  Has  Been  Tried  for  a  Considerable 
Time  Period,  and  Neither  One  Could  Assimilate  or  In- 
terpret one  Word  of  Each  Other's  Language.  Altho  They 
Talked  Long  and  Often,  Over  the  Telephone.  Fig.  6. 
Sir  Oliver  Lodge  Suggests  That  We  Build  Large  Geomet- 
rical Figures  in  Black  on  the  White  Sands  of  the  Sahara 
Desert,  and  He  Believes  That  the  Martians  Will  Under- 
stand It,  as  Geometry  Is  a  Universal  Study  and  Science. 


has  discust  this  scheme  with  several  experts 
on  languages,  they  have  not  been  able  to 
think  of  a  single  method  whereby  it  could 
be  carried  out. 

So  we  go  back  once  more  to  the  little 
children  in  the  kindergarten  class.   We  will 
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or  stands  for  than  the 
wood  tie-post  to  which  you 
hitch  Old  Dobbin  —  ex- 
cept for  one  potent  and 
all-important  considera- 
tion, and  that  is — that  in 
the  books  from  which  he 
studies  or  else  by  means 
of  the  blackboard  and  the 
skilled    artistry    of  the 
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And  Wonder  of  Wonders! — Here  Is 
the  Very  High-Powered  Marconi 
Radio  Station  at  Which  the  Mys- 
terious Dots  and  Dashes  Filtered 
In  from  the  Ether — and  Further- 
more These  Signals  Are  Believed 
by  the  Great  Marconi  Himself  to 
Quite  Possibly  Be  "Signals  of  Inter- 
Communication"  Hurled  at  Us  Thru 
Millions  and  Millions  of  Miles  of 
Interstellar  Space,  Via  Wireless,  by 
the  Martians.  At  Left  We  See  the 
100.000-Meter  Wave  Inductance.  At 
Right  the  Wonderful  Eleven-Stage 
Audion  Amplifier,  Magnifying  the 
Signals  10,000,000  Fold. 


sider  for  one  moment — no  matter  how  fa- 
miliar you  may  be  with  secret  codes  and 
ciphers — and  try  to  think  how  you  would 
look  this  first  Martian  word  squarely  in  the 
face  and  endeavor  to  understand  what  ob- 
ject it  represents!  Does  it  represent  a  sea? 
Does  it  represent  a  house? — or  a  Martian 
horse? — or  does  it  mean  a  declaration  of 
war  between  two  Martian  nations — and  so 
on  and  so  forth. 

Consider  that  the  writer  is  a  Martian  and 
that  thru  your  powerful  earthly  telescope 
some  dark  night  you  are  confronted  by  a 
burst  of  light  from  Mars  and  upon  direct- 
ing your  telescope  more  minutely  and  accu- 
rately towards  this  illuminated  spot  on  the 
distant  planet  you  read  in  outlines  of  fire 
this  word.  There  is  no  use  of  taking  any 
other  words,  for  this  one  serves  its  purpose 
(Continued  on  page  1302) 


leave  numbers  out  of  the  question,  because 
we  cannot  carry  on  a  conversation  very 
well  with  a  set  of  figures. — or  at  least  we 
will  presume  that  this  is  not  the  case  with 
the  Martians.  How  is  a  child  taught  the 
letters  of  the  alphabet  and  their  final  cor- 
relation into  words, — and  again, — the  mean- 
ing of  these  words? 

When  you  have  thoroly  philosiphized  on 
this  elemental  detail  of  pedagogy,  you  at 
once  become  cognizant  of  the  highly  impor- 
tant fact  that  the  little  child  who  does  not 
know  anything  about  the  language  he  is  to 
be  taught,  cannot  teil  what  such  a  simple 
word  as  "R-A-T"  means.  He  can  be  taught 
the  sounds  of  the  letters  of  the  alphabet  so 
as  to  pronounce  them — 
and  also  how  to  write 
them — but  as  soon  as  he 
has  finished  with  this, 
think  of  asking  him  to 


teacher,  he  is  shown  a 
rat,  or  possibly  he  might 
be  shown  a  live  one  in  a 
cage,  or  a  dead  one — but 
in  any  case  he  does  two 
things  when  he  first  learns 
the  meaning  of  any  word, 
in  this  case  "rat."  He  is 
first  "taught  to  pronounce 
and  how  to  form  the  let- 
ters of  the  word  in  writ- 
ing, and  then  he  is  shown 
simultaneously  in  some  form  the  object 
which  the  word  represents. 

Some  one  may  object  at  this  point  and 
say  it  is  not  so  in  every  case  that  an  object 
representing  the  word  is  shown  simul- 
taneously with  the  mastery  of  the  word, 
but  the  answer  is  that  if  this  is  not  done, 
then  the  teacher  or  the  governess  will  have 
to  launch  forth  on  a  lengthy  word-picture 
explaining  about  the  rat,  let  us  say,  and 
what  it  looks  like. 

This  basic  element  of  learning  any  lan- 
guage is  more  forcefully  shown  at  Fig.  3, 
where  there  is  also  shown  what  we  shall 
call,  for  the  sake  of  supposition,  a  real 
Martian  word,  G-O-U-K-A !  Now  just  con- 


2  +  2    =  A 

ti6.Z. 


THIS  IS"REAL  MARTIAN 
CAN  YOU  TELL  WHAT 
THIS  WORD  REPRESENTS  ? 

G0UKA-? 

fig.3. 


fig.  4 


At  Fig.  2  We  Have  the  System — Commonly  Advocated  For 
Opening  Up  Communication  Between  the  Earth  and  Mars 
by  Means  of  Signals  .Sent  by  Light,  Radio,  etc.  This  Is 
to  Give  the  Martian  to  Understand  That  We  Earthians 
Count  Two  Dots  Plus  Two  Dots  as  Four  Dots.  .  It  Is 
Conjectured  That  In  a  Short  Time  We  Can  Thus  Inter- 
Communicate  Very  Nicely  with  Our  Martian  Neighbors. 
If  You  Think,  However,  That  Such  a  System  as  This  Will 
Eventually  Lead  to  lnter-"Language"  Communication  and 
Understanding,  Try  and  Dope  Out  What  the  (Assumed) 
Martian  Word  "G-O-U-K-A"  Means.  Fig.  3.  In  the  Next 
Issue  We  Will  Tell  You.  Fig.  4.  The  Most  Logical 
Method  of  Establishing  Any  Inter-Language  Communica- 
tion with  a  Strange  People,  Such  as  the  Martians,  Surely 
Seems  To  Be  by  Means  of  "Wird  Pictures,"  Such  as 
Shown  Here,  Flashed  or  Otherwise  Transmitted  Simul- 
taneously, in  Such  a  Manner  That  the  Picture  Can  Be 
Built  Up.  Otherwise,  If  the  Martian  Received  the  Letters 
R-A-T  by  Radio  and  Could  Understand  Them,  but  Did 
not  Know  What  Our  Animal  the  "Rat"  Looked  Like — 
He  Would  Have  Some  Tall  Difficulty  in  Trying  to  Find 
Out  What  R-A-T  Meant.  Granting,  of  Course,  That  He 
Knew  Our  Alphabet — For  the  Chances  Are  That  Animal 
Life  Is  Different  on  Both  Planets. 


The  Mysterious  Stray  Wireless 
Signals  Which  Have  Been  Re- 
corded by  the  Marconi  Trans-At- 
lantic Station,  May  Have  Some 
Meaning  Which  We  Do  Not  Un- 
derstand as  Yet.  It  Has  Been 
Suggested  by  One  Authority  That 
Possibly  if  We  Have  the  Proper 
Apparatus  or  Scientific  Means  For 
Interpreting  These  Apparently 
Meaningless  Jumbles  of  Dots  and 
Dashes,  That  We  May  Cause 
Them  to  Produce  a  "Picture." 
Suppose,  For  Example,  That  You 
Had  a  Revolving  Drum  Which 
Was  Moved  on  Its  Axis  and  Cov- 
ered with  a  Photographic  Paper 
or  Film.  If  the  Incoming  Radio 
Dots  and  Dashes  Were  Recorded 
on  This  Drum,  They  Might  Pos- 
sibly Form  a  "Picture  and  a 
Word."  Probably  in  Martian.  If 
We  Were  Able  to  Obtain  a  Con- 
siderable Number  of  These  Word 
Pictures  We  Could  Eventually 
Figure  Out  What  the  Martian 
Alphabet  Is.   Fig.  8. 


define  the  word  "rat" — 
a  simple  three  -  letter 
combination.  Now,  it  is 
at  once  evident  that  the 
child  has  no  more  idea 
of  what    R-A-T  means 


DEVELOPED  FILM 
FROM  DRUM 


TO  RADIO  RECEIVING 
APPARATUS 


PLAUSIBLE  MARTIAN  WORD-PICTURE 
WHICH  MIGHT  BE  RECORDED  ONA 
REVOLVING  DRUM  BY  DOTS  OR 
INTERMITTENT  RADIO  SIGNALS 


BELT  TO 
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HOW  the  Germans  sealed  up  over 
a  ton  of  official  and  secret  papers 
in  the  safes  of  the  Swiss  Con- 
sulate at  New  York,  only  to  be 
fooled  by  five  .vmerican  adven- 
turers, who  secretly  opened  the  wax  seals 
on  the  ropes  and  locks  during  the  nights 
when  the  office  was  vacant  proves  highly 
interesting  reading.  The  tale  of  these  five 
doughty  knights,  whose  names  are  unknown 
to  the  Government  to  this  day,  is  told  in 
this  story.  These  unknown  workers  of 
Uncle  Sam,  who  finally  procured  all  the 
secret  papers  and  handed  them  over  to  the 


ELECTRICAL  EXPERIMENTER 


By  FI&ED  Co  MX  ILLY 

the  safe,  and  the  knots  were  sealed  and 
stamped.  The  tape  was  also  fastened 
against  the  flat  surface  of  the  safe  doors 
with  sealing  wax  and  this,  too,  bore  the 
official  stamp. 

Because  the  'arger  safe  was  the  most 
carefully  sealed  up,  the  visitors  assumed 
that  it  must  contain  the  most  valuable- 
papers.  They  determined,  therefore,  to  try 
to  open  that  safe  first  of  all.  But  even  aside 
from  the  problem  of  working  the  combina- 
tion, it  looked  like  an  impossibility  to  open 
the  doors  without  disturbing  the  tape  and 
seals. 
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In  this  way  the  seals  could  be  removed  one 
at  a  time,  without  disturbing  the  impression 
of  the  official  stamp.  Later  the  seals  could 
be  glued  back  to  the  same  places  from 
which  they  had  been  removed. 

There  was  still  the  problem  of  getting 
the  tape  removed  from  the  handles  of  the 
safe  doors.  But  the  callers  hit  on  a  plan 
for  doing  this  that  made  the  job  simple. 

Instead  of  trying  to  remove  the  seals  and 
unwind  the  tape,  they  removed  the  little 
invisible  cotter-pin  which  held  the  grip  part 
of  each  handle  in  place.  Then  the  whole 
mass  of  tape  could  be  slipt  right  over  the 
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One  of  the  Most  Absorbing  Chapters  of  "World  War"  History,  Which  Was  Actually  Enacted  Not  on  the  "Battle- Front"— But  4,000  Miles 
From  It,  in  a  Quiet  Little  Consulate  Office  Located  in  New  York  City,  Is  Here  Told  by  the  Author.  The  Germans,  When  They  Left  Amer- 
u,- V  Laced  °ver  a  Ton  of  Valuable  Papers  in  the  Safes  of  the  Swiss  Consulate,  and  Plastered  Up  the  Cracks  of  the  Doors,  and  the  Locks 
With  Rope,  Paper  Tape,  and  Wax  Seals  Bearing  the  Imperial  German  Seal.  Not  to  Excite  Suspicion,  Five  Adventurous  Americans  Suc- 
ceeded Finally,  Thanks  to  the  Clever  Electric  Heater  Here  Illustrated,  in  Removing  the  Seals  Without  Damaging  Them— Procuring  All  the 

Secret  and  Valuable  Papers — and  Then  Gluing  the  Seals  Back  Into  Place. 


Government,  hired  a  suite  of  offices  in  the 
building  where  the  papers  were  stored. 

First  they  had  their  lock  expert  fashion 
a  key  to  the  outer  door  of  the  consular 
offices,  and  one  night  they  went  there  to 
look  the  layout  over.  To  all  appearances 
the  German  papers  were  stored  in  two  large 
safes,  several  sections  of  metal  filing  cases 
and  a  steel  trunk. 

Each  safe  and  each  filing  case  was  bound 
around  with  rope  and  with  red-white-and- 
black  tape — in  much  the  same  manner  that 
a  shoe-box  is  tied  with  a  piece  of  string  at 
a  store.  The  knots  in  the  tape  or  rope 
were  invariably  covered  with  sealing  wax 
of  a  special  kind  not  easily  imitated,  and 
the  wax  was  stamped  with  the  official  Ger- 
man seal. 

Particular  care  had  been  given,  appar- 
ently, to  the  sealing  up  of  the  larger  safe. 
Pieces  of  sealing  wax,  bearing  the  official 
stamp,  had  been  stuck  at  intervals  all  along 
the  cracks  at  the  edges  of  the  safe  doors. 
Official  tape  had  been  wound  back  and  forth 
between  the  handles  of  the  double  doors  of 


HOW    ELECTRICITY    REMOVED  GERMAN 
SEALS  UNDAMAGED. 

If  these  seals  were  noticeably  marred  it 
soon  would  be  discovered  that  the  safe  had 
been  tampered  with.  This  would  prevent 
later  visits,  and  furthermore,  if  it  became 
known  that  the  papers  were  gone,  part  of 
the  value  they  might  have  in  tracing  Ger- 
man agents  might  be  lost. 

The  visitors  saw  that  if  they  were  to  open 
the  safe  and  not  have  their  work  afterward 
discovered  they  would  need  several  in- 
genious tools.  When  they  returned  a  few 
nights  later  they  were  equipt  with  such  tools 
and  devices  as  were  required.  The  most 
noteworthy  of  these  was  an  electrical  con- 
trivance which  could  be  attached  to  one  of 
the  electric  light  sockets  near  the  safe. 
The  working  part  of  this  consisted  of  a 
Y-shaped  instrument  between  the  two  prongs 
of  which  was  stretched  a  fine  wire.  This 
wire,  when  heated  by  the  electrical  current, 
could  be  past  underneath  the  seals  where 
they  adhered  to  the  flat  surface  of  the  safe. 


knob  of   the  handle.     All   very   simple ! 

The  handles  showed  slight  blemishes 
where  the  pins  had  been  removed,  but  this 
was  quickly  remedied  simply  by  polishing 
the  abrasion  in  the  nickel-plating  and  apply- 
ing a  little  nickel-plating  solution. 

The  job  of  opening  the  safe,  removing  the 
contents  and  restoring  the  safe  to  its  pre- 
vious condition  occupied  the  five  men  from 
about  11  o'clock  at  night  until  toward  day- 
light. It  was  many  days  before  they  dared 
return  to  continue  their  search.  While  the 
nature  of  the  papers  in  this  safe  was  dis- 
appointing, the  Germans,  with  typical  Ger- 
man inefficiency,  had  left  in  the  safe  a  great 
quantity  of  paper  seals  of  exactly  the  same 
kind  that  they  had  used  in  sealing  up  the 
drawers  of  the  metal  filing  cases.  The  pos- 
session of  these  seals  greatly  simplified  the 
job  of  opening  those  drawers  later  on. 

On  a  certain  night  while  the  Americans 
were  at  work  on  these  files,  a  man,  now  sup- 
posed to  have  been  the  night  watchman, 
came  along  and  nearly  stumbled  upon  them. 
{Continued  on  page  1331) 
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WHEN  1  was  sixteen  I  secured  an 
old-fashioned  Pathe  phonograph 
of  the  cylindrical  record  type. 
You  know  the  kind  that  was  in 
vogue  years  ago.  Being  much  in- 
terested in  electricity  in  those  days,  the 
thought  occurred  to  me,  the  same  as  it 
occurred  to  thousands  of  others,  namely, 
why  not  transmit  the  music  electrically  by 
putting  a  sensitive  microphone  somewhere 
on  the  phonograph  and  thus  get  the  music 
at  a  distance. 

No  sooner  said  than  done.  An  old- 
fashioned  Hughes  microphone  was  con- 
structed by  means  of  three  little  carbon 
rods,  and  this  miniature  microphone  was 
attached  to  the  sound  box.  The  micro- 
phone was  in  series  with  a  battery  and 
the  primary  of  an  ordinary  telephone  in- 
duction coil.  The  music  transmission  was 
excellent  and  phonograph  music  was  trans- 
mitted over  a  distance  of  three  hundred 
yards  on  my  father's  estate.  These  experi- 
ments created  quite  a  sensation  in  those 
days,  and  my  friends,  all  elec- 
trical "bugs,"  were  much  elated 
and  pleased  with  the  stunt. 

One  evening  I  accidentally 
touched  the  two  wires  of  the 
secondary  terminals  of  the  tele- 
phone coil  and  was  qnite  sur- 
prised to  get  a  smart  and  dis- 
agreeable shock.  That  was  in 
1900.  The  early  experiments 
were  soon  forgotten,  but  in 
1917,  while  editing  an  article  in 
this  magazine,  where  a  young 
man  had  re-discovered  the  an- 
cient experiment,  I  thought  of 
that  shock,  and  I  understood  im- 
mediately what  that  shock  really 
was.  I  accordingly  set  to  work 
and  immediately  built  a  new 
transmitter  which  was  attached 
to  a  Victor  phonograph  sound 
box,  and  which  is  shown  in 
Fig.  4.  The  connections  are 
shown  from  which  it  will  be 
seen  that  the  microphone  is  in 


series  with  the  6-volt  storage  battery  and 
the  primary  of  an  induction  coil  such  as 
is  used  in  telephone  work. 

The  writer  used  a  regulation  sound  box 
merely  by  making  a  microphone  out  of  it 
and  substituting  a  carbon  diafram  for  the 
mica  diafram.  The  space  between  the 
back  carbon  and  the  carbon  diafram  is 
filled  out  with  polisht  carbon  grains.  The 


Mr.  Gernsback  Demonstrating  the  Physiophone.    The  Photograph 
Shows   How  the  Instruments  Are  Connected.     By   Means  of  the 
Double  Pole  Switch,  the  Music  is  Reproduced  by  a  Loud  Talker, 
Then  the  Switch  Is  Thrown,  and  Physiological  Music  Is  Had. 


mechanical  suspension  of  the  carbon  dia- 
fram must  be  the  same  as  the  one  for  the 
mica-diafram.  In  other  words,  the  vibra- 
tions of  the  phonograph  needle  must  be 
faithfully  past  onto  the  carbon  diafram, 
the  same  as  is  the  case  with  the  mica  type. 
When  the  connections  are  correctly  made 
and  two  handles  are  now  attached  to  the 
secondary  of  the  induction  coil,  and  these 
graspt  in  your  hands,  the  rhythm  of  the 
music  will  be  felt  faithfully  and  with 
astonishing  fidelity.  What  we  do  feel  is 
sound  vibration  translated  into  electrical 
impulses  which  in  turn  are  felt  -physio- 
ically  by  the  human  nerves.  It  is  sur- 
prising how  well  this  translated  music  is 
communicated  to  the  nervous  system  of  the 
human  being,  and  with  a  little  practise  it 
becomes  possible  to  recognize  the  different 
tunes  merely  by  the  variations  of  the  little 
tingling  shocks. 

Different  records  were  tried  in  1917,  but 
just  then  the  United  States  entered  into 
the  war,  and  the  experiments  came  to  a 
sudden  end.  Recently,  however, 
they  were  taken  up  again  with 
the  following  results.  Improve- 
ments were  made  on  the  micro- 
phone and  a  great  many  new 
types  were  tried  out,  because  the 
original  type  was  not  entirely 
satisfactory.  Later  experiments, 
however,  proved  to  me  that  the 
1917  type  in  principle  was  prob- 
ably the  best  that  could  be  pro- 
duced. From  some  ten  or  twelve 
types  which  were  evolved  by  me 
then,  a  few  are  shown  here. 
Many  different  records  were 
tried,  and  it  seemed  to  be  readily 
establisht  that  the  different 
tunes,  the  different  musical  in- 
struments, as  well  as  voices, 
could  be  readily  differentiated 
physiologically  without  listening 
at  all  to  the  music,  or  without 
hearing  any  sound  whatsoever. 
Of  course,  it  goes  without  say- 
ing that  such  experiments  must 


LOUD  TALKER 


Double  Barreled  Music.    Showing  How  an  Audience  Can  Enjoy  the  Music  Orally  As  Well  As  Physiologically.    In  Other  Words  You  Hear  the 

Music  and  You  Feel  It  As  Well.    A  Brand  New  Source  of  Enjoyment. 
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During  Tests  With  Totally  Deaf  People,  They  All  Expressed  a  Great  Desire  to  Dance  by  Means  of  Physiological  Music.    Due  to  the  Rhythm  a 
Deaf  Person  Can  Now  Dance  Without  Any  Trouble  by  Means  of  Physiological  Music. 


be  made  with  the  phonograph  in  a  different 
part  of  the  building  with  the  nandles  so  far 
away  that  the  music  from  the  phonograph 
cannot  be  heard  at  all.  When  using  the 
microphone  type  as  shown  in  Fig.  4,  the 
sound  near  the  phonograph  is  still  audi- 
ble, altho  not  anywhere  near  as  loud  as 
if  the  original  mica-diaf ram  were  used. 

For  this  reason  the  handles  must  be 
located  in  another  room  so  that  whatever 
music  leaves  the  phonograph  cannot  be 
heard.  I  used  a  double-throw  switch  and 
a  loud  talker  of  the  type  commercially  sold, 
and  invited  visitors  to  first  listen  to  the 
phonograph  record  by  means  of  the  loud 
talker.  Then  the  switch  was  thrown,  and 
of  course  no  sound  was  heard  at  all.  By 
grasping  the  handles,  the  visitors  could 
readily  follow  the  rhythm  of  the  record, 
and  right  here  a  curious  thing  happens. 

Some  people,  altho  musically  inclined, 
have  trouble  in  following  the  music,  while 
others  immediately  recognize  the  different 
strains  and  have  no  trouble  to  sing  or 
whistle  with  this  physiological  music. 
There  seems  to  be  a  difference  in  the  ner- 
vous system  of  individuals,  and  some  peo- 
ple can  more  readily  translate  the  rhythm 
than  others,  altho  not  necessarily  more 
musically  inclined.  Other  tests  were  made 
paralleling  the  idea  by  using  no  phonograph 
at  all,  but  simply  a  microphone  into  which 
a  person  spoke.  By  having  the  experi1 
menter  count  from  one  to  a  hundred,  the 
other  party  at  the  far  end  could  feel  the 
voice  impulses  and  after  a  while  man- 
aged to  "understand"  the  voice  by  physio- 
logical impulses. 

In  Fig.  1  is  shown  another  type  of  trans- 
mitter attacht  in  front  of  the  sound  box 
in  the  phonograph.  It  consists  simply  of 
three  transmitters  connected  in  parallel,  the 
connections  being  the  same  as  usual.  This, 


however,  did  not  work  as  well,  and  very 
little  could  be  felt  at  the  secondary  end. 

In  Fig.  2  is  shown  two  transmitters,  be- 
cause the  writer  at  one  time  when  work- 
ing with  a  single  transmitter  on  a  disc 
type  phonograph  did  not  receive  all  the  im- 
pulses, that  is  to  say,  only  one  side  of  the 
lateral  cut  vibrated  the  diafram. 

The  same  idea  is  shown  in  Fig.  3  where 


Fig.  4.    Schematic  Illustration  of  the  Com- 
ponents of  the  Physiophone. 


two  transmitters  were  simply  attached  to 
the  needle  holder,  the  rubber  band  serving 
simply  to  feather  the  action,  but  the  re- 
sults in  neither  case  were  good,  and  the 
original  1917  type  transmitter  with  certain 
refinements  has  been  found  to  work  best 
in  all  respects. 

What  purpose  is  accomplisht  by  these 
experiments?  Ordinary  human  beings  cer- 
tainly do  not  require  the  translation  of 
musical  impulses  into  their  nervous  sys- 
tem, but  for  the  deaf  a  vast  and  important 
field  has  been  opened.  Here  we  have  a 
means  of  translating  music  into  the  ner- 
vous system  of  a  deaf  person  who  has  not 
the  slightest  conception  of  music.  Of 
course,  it  should  be  understood  right  here 
that  I  do  not  mean  to  convey  the  idea  that 
a  deaf  person  will  actually  "hear"  the 
music.  What  he  does  get,  however,  is  the 
rhythm,  and  he  certainly  gets  this  very 
definitely  as  has  been  actually  demon- 
strated by  tests  with  deaf  persons  upon 
which  the  writer  experimented.  It  has 
been  found  that  a  deaf  person  can  readily 
understand  the  different  musical  pieces,  and 
can  even  recognize  different  musical  in- 
struments with  very  little  practise. 

Of  course,  the  deaf  person  must  learn 
the  same  as  any  other  human  being,  for  it 
is  a  well-known  fact  that  if  a  person 
totally  deaf  were  restored  his  hearing,  he 
would  not  be  able  to  understand  what  you 
said  to  him  for  some  time  to  come.  He 
would  have  to  learn  and  judge  the  sound 
just  the  same  as  a  child.  The  same  is  the 
case  with  a  totally  blind  person  who  has 
never  seen  daylight.  Experiments  made 
with  such  people  invariably  prove  that  as 
soon  as  the  eyesight  is  restored,  they  do 
not  see  in  the  sense  that  the  normal  person 
(Continued  on  page  1320) 


1254 


ELECTRICAL  EXPERIMENTER 


FROM  time  immemorial,  people  of 
this  and  foreign  countries  have  al- 
lowed a  class  of  humbugs  and 
fakers  to  foist  upon  them  innumer- 
able cure-all  devices  and  medicines. 
Not  alone  have  these  quack  doctors  been 
charging  exorbitant  prices  for  worthless 
trash,  but  they  have  also  caused  various 
injuries  and  hardships  to  those  attempting 
to  manipulate  or  apply  these  worthless 
humbugs  "as  per  directions." 

In  medicines,  even  today,  the  market  is 
full  of  glaring  advertisements  of  remedies 
which  formerly  were  claimed  to  cure  any- 
thing from  a  corn  to  a  malignant  tumor. 

Some  of  these  fakers  and  quack  doctors 
have  been  enjoined  from  ever  again  manu- 
facturing or  offering  for  sale,  any  medi- 
cines of  any  kind  and  the  harvests  of  five 
hundred  thousand  to  several  million  dollars 
annually,  is  lost  forever  to  them.  Like  all 
schemes  of  this  nature,  these  individuals 
produce  testimonial  upon  testimonial  to 
prove  (?)  that  their  goods  are  as  won- 
derful as  they  claim  them  to  be  and  with 
the  boldest  effrontery,  produce  advertise- 
ments such  as  "Five  Hundred  Dollars  will 
be  paid  to  any  one  who  can  prove  that 
these  letters  are  not  genuine,  or  have  been 
solicited."  This  seems  to  pave  the  way  to 
the  enormous  financial  profits  recorded  by 
them  in  income  tax  reports  and  demon- 
strates to  what  an  extent  they  have  hood- 
winked the  Public. 

It  is  only  necessary  for  us  to  watch  the 
continuous  panorama  of  advertisements 
which  bunko  medicine  houses  use  and  view 
the  daily  death  column  in  the  paper  to  note 
the  marked  similarity  of  names  of  persons 
who  have  died  of  the  same  disease,  which, 
two  days  later,  the  cure-all  concern  an- 
nounces it  had  cured.  "Dead  men  tell  no 
tales"  as  the  old  adage  goes,  and  hence,  we 
will  not  stop  to  even  question  whether  or 
not  the  individuals  concerned  in  the  treat- 
ment, ever  had  used  it,  but  if  so,  the  re- 
markable results  are  clearly  indicated  by 
the  "slow  procession." 

One  of  the  greatest  frauds  of  all  time 
and  finally  declared  by  the  Government  to 
be  simply  a  scheme  for  obtaining  money 
thru  the  mails  by  means  of  pretexts  and 
fraudulent  promises,  and  to  which  further 
use  of  the  mails  was  denied,  was  the  "great" 
and  "wonderful"  ACTINA  humbug.  Per- 
haps many  of  our  readers  remember  this 
Actin'a  inhaler,  having  probably  seen  ad- 
vertisements of  it  thruout  the  country. 
This  device  sold  at  about  ten  dollars  and 
later  on,  if  the  correspondents  did  not  an- 
swer, a  50  per  cent  discount  on  any  goods 
was  offered. 

Essentially,  it  consists  of  an  outer  casing 
about  three  inches  long  with  a  wide  open- 
ing at  one  end,  and  a  narrow  opening  at 
the  other.  An  inner  tube  of  perforated 
zinc  about  l4  inch  wide  and  fitting  inside 
the  first  tube  or  casing  (this  made  of  cop- 
per). The  American  product,  however, 
was  entirely  of  steel.  The  space  between 
the  two  walls  shown  in  illustration  (1)  was 
filled  with  oil  of  mustard  and  oil  of  sassa- 
fras. The  former  smells  like  a  decayed 
onion  and  great  caution  must  be  exercised 
when  smelling  this  oil,  hence  the  Actina 
advertisements  stating  that  it  was  perfectly 
harmless  were  not  only  fraudulent,  but  also 
of  great  injurious  content.  This  swindle 
"cured"  deafness,  blindness,  catarrh,  and 
nervousness  and  a  couple  of  other  odds 
and  ends  thrown  in. 

The  American  Medical  Association,  in 
their  expose  propaganda,  speaking  of  its 
effect  in  curing  any  eye  or  ear  disease, 
state  that  the  sufferer  might  just  as  well 


and  with  more  safety,  blow  red  pepper  up 
his  nose,  and  get  his  sneeze  cheaper  than 
by  sniffing  at  a  $10.00  evil  smell. 

This  fraud  claimed,  in  addition,  to  be 
an  ozone  battery,  the  electric  action  of 
which  was  due  to  the  copper  and  zinc  in- 
volved in  its  construction.  We  would 
refer  the  reader  to  several  past  descrip- 
tions of  real  ozone  generators  and  recall 
to  his  mind  that  even  the  smallest  of  these 
generators   was   comparatively   bulky  and 


Peace  Time  Uses  for  the  Search-  | 

I    light  —  A  new  scheme  for  outlining  \ 

I    airplane  field  with  one  search'ight,  \ 

I    by  Edwin  F.  Under,  M.  E.,  Special-  § 

1  ist  in  Searchlight  Design  and  In-  | 
|    ventor  of  Bullet-proof  Mirror. 

The    Automatic    Telephone — Sim*  1 

1    pie  explanation  in  picture  and  in  dia-  | 

f  gram  by  an  expert  in  Automatic  { 
I  Telephony. 

Flashlighting  Birds  and  Animals,  1 
f    by  Howard  Taylor  Middleton. 

The  "Loadstone"  or  Natural  Mag-  j 

I    net — Specially  written  by  an  expert  \ 

1    on  loadstones,  with  special  illustra-  I 

1    tions.  | 

A   Day   With  the   Weatherman —  1 

1     The  role  of  electro-mechanics  in  fore-  \ 

I    telling  your  daily  weather  report,  by  \ 

1    H.  W infield  Sccor.  \ 

"Odd  Photo"  Prize  Contest. 

"House-hold  Electrics"  page,  by  1 
1    Edna  Purdy.  \ 

The  Why  and  Wherefore  of  Mag-  \ 
I    netism,  by  Edward  A.  Kcever. 

How  Glass  Is  Made — All  about  § 

j    glass,  the  everyday  substance  about  I 

I  which  we  know  so  little,  by  Prof.  I 
I    Floyd  L.  Darrow. 

1       Popular  Astronomy,  by  Isabel  M.  1 

1    Lewis,  M.A.  \ 

The  Amateur  Magician — The  Mys-  \ 

!     terious  "Rapping  Hand"  which  fore-  f 

1    tells   your   fortune,   by   Joseph    H.  1 

I     Kraus.  | 

Long  Waves  and  "Strays"  on  Rog-  I 
i  crs'  Antennae,  by  Lieut.-Com.  A.  § 
I    Hoyt  Taylor,  U.S'.N.R.F. 

Some  Laboratory ! ! — An  interesting  | 

|    story  with  excellent  photographs  of  I 

|    an  American  model  worker's  shop  dc  1 

I  luxe — Written  as  only  he  can  write  I 
I    it,  by  Thomas  Reed. 

More  Light  for  Microscopes,  by  1 
1    Merrill  M.  Hunting.  1 
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yet  we  find  here,  a  company  deciding  that 
ozone  can  be  generated  by  electric  action 
(?)  between  the  zinc  and  the  copper,  while 
held  in  the  hand.  Additional  fakes  made 
by  the  same  concern  were  the  Magneto 
Conservative  Garment  shown  in  Fig.  3. 
This  garment,  which  was  claimed  to  cure 
anything  from  indigestion  to  locomotor 
ataxia,  looked  like  a  suit  of  underwear 
with  a  large  number  of  bar  magnets, 
oodles  and  oodles  of  them,  scattered  thru- 
out its  interior. 

Such  magnetic  devices  never  cured  nor 


did  they  ever  have  even  the  slightest  effect 
upon  the  individual.  Such  bunko  devices 
as  the  magnetic  hair  brushes  and  combs, 
"cold  feet"  pads  generating  electricity  due 
to  the  action  between  the  copper  and  zinc 
plates,  and  electric  belts,  not  only  never 
cured,  but  also  made  themselves  uncom- 
fortable to  the  wearer. 

Out  of  hundreds  of  claims  for  testimo- 
nials, not  one  cure  could  be  authenticated 
by  the  use  of  the  various  devices  here  re- 
ferred to. 

In  order  to  note  the  effect  of  magnetism 
on  the  human  body,  tests  were  made  in 
France  (see  Fig.  2),  which  involved  the 
use  of  gigantic  electro-magnets  capable  of 
forming  the  most  intense  magnetic  fields. 

Persons  placed  under  the  effect  of  this 
ultra-powerful  magnetic  flux  were  care- 
fully watched  and  every  movement  re- 
corded with  remarkable  accuracy  and  pre- 
cision. The  pulse  rate,  heart  beat,  breath- 
ing, and  reflex  responses  from  the  various 
nerve  centers  were  noted  and  in  no  case 
was  even  the  slightest  change  effected 
when  the  person  was  first  under  magnetic 
influence  and  again  when  the  current  was 
turned  off. 

This  fact  is  well  worth  remembering. 
When  once  thoroly  learned,  people  will  not 
be  bamboozled  by  any  device  which  claims 
as  its  healing  power,  magnetism  of  any 
sort.  Under  this  category,  come  also  such 
ridiculous  schemes  and  such  flagrant  mis- 
representations as  Electro-magnetic  Rings 
which  cure  everything  from  nose  bleed 
down  to  appendicitis,  and  varicose  veins. 

Another  of  the  wonderful  deafness  cures 
which  was  perhaps  more  magical  and  mys- 
tical than  the  former  was  that  of  (Dr.) 
Branaman.  This  device  would  cure  deaf- 
ness or  catarrh,  head  noises  or  asthma,  so 
quickly  that  you  would  not  even  know  it, 
regardless  of  what  the  deafness  was  due 
to.  The  poor  afflicted  victim  was  given  a 
symptom  blank  which  he  filled  out  and 
whether  he  could  add  yes  to  every  question 
or  no  to  every  question  asked  thereon,  he 
was  either  pronounced  deaf  or  suffering 
from  catarrh. 

The  contrivance  altho  selling  for  $8.00, 
cost  about  $1.50  to  make.  Essentially,  it  is 
a  leather  belt  strapt  securely  around  the 
head,  made  in  the  form  of  a  pocket.  This 
houses  the  "battery."  The  battery  is  the 
same  as  employed  in  the  audacious  com- 
mercial frauds  even  now  being  advertised 
and  manufactured  in  the  form  of  belts. 

These  consist  of  a  number  of  copper  and 
zinc  elements,  the  zinc  being  placed  inside 
the  copper.  Around  the  zinc  element  is  a 
tiny  bit  of  felt  so  that  when  the  battery  is 
immersed  in  a  vinegar  solution  an  electric 
current  is  set  up !  These  electric  currents 
buzz  thru  the  ears  and  stimulate  in  that 
way,  the  nerves  of  hearing,  according  to 
Dr.  Branaman,  America's  leading  ear  spe- 
cialist (at  least  he  calls  himself  that)  ;  he 
even  went  so  far  as  to  publish  advertise- 
ments in  the  newspapers  showing  the 
photograph  of  a  man  as  being  cured  of 
deafness  and  blindness.  This  man  had 
been  deaf  for  years  and  was  still  deaf ; 
and  this  Dr.  Branaman  knew.  Still  he 
persisted  and  continued  to  use  the  victim's 
name  in  his  advertising  slogans.  Strange 
to  say,  a  testimonial  purported  to  have  been 
written  by  the  man,  was  printed  altho  the 
victim  was  so  unfortunate  as  to  be  unable 
to  write. 

Even  today,  in  some  of  our  newspapers 
and  magazines  perhaps  we  find  advertise- 
ments that  start  off  with  a  big  flare  "Don't 
shout,  use  the  Morley  ear  phone."  This 
(Continued  on  page  13121 
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By  CHARLES  S.  WOLFE 


THE  Chief  of  Police  gave  me  a  hos- 
tile questioning  stare.  I'm  not  ex- 
ceptionally quick  witted,  but  I  don't 
have  to  be  hit  with  a  club  in  order 
to  grasp  an  idea.  I  rose  instantly. 
"Something  tells  me  I  am  de  trop,"  I  mur- 
mured. 

My  friend  put  out  a  protesting  hand. 
"Sit  down,  you  touchy  ass,"  he  said. 
"Chief,  this  man  is  a  particular  friend  of 
mine.  You  can  safely  say  anything  in  his 
presence.    It  will  go  no  farther." 

Undecided  whether  to  go  or  stay,  I  hesi- 
tated. The  Chief  smiled  sourly.  "Oh,  it's 
all  right,  Mister,  if  Joe  here  says  so.  But 
forget  anything  you  hear,  get  me?  We 
can't  afford  leaks." 


whole  clan  had  no  terrorizing  influence  on 
Toe. 

The  Chief  dropt  wearily  into  the'  near- 
est chair.  "You'll  have  to  pardon  me, 
friend,"  he  growled  at  me,  "I'm  a  little 
short  on  manners  at  the  best  of  times,  and 
this  thing  is  getting  on  my  nerves.  Joe," 
turning  to  Fenner,  "I  want  you  to  help  us 
again." 

I  turned  a  mental  summersault.  The 
Chief  of  Police  addressing  my  chum  as 
Joe.  Asking  him  to  help  them — again. 
Ye  Gods!  Was  my  seemingly  common- 
place chum  a  detective? 

The  Chief  was  speaking.  "There  was 
a  man  killed  in  the  Atwood  building  an 
hour  ago.    I've  just  come  from  there." 


about  them,  anyway,  Chief?"  queried  Joe. 

"Well,  for  one  thing,  we  can't  find  the 
knife,  or  whatever  it  was  that  he  was 
stabbed  with." 

"Murderer  took  it  away  with  him,"  sug- 
gested Fenner. 

The  Chief's  face  took  on  a  pained  look. 
"Maybe  he  did,"  he  said,  wearily,  "only — 
there's  no  possible  way  he  could  get  in  to 
stab  the  man  in  the  first  place,  and  no  way 
that  he  could  get  out  after  he  had  stabbed 
him  in  the  second  place.  And  in  the  third 
place  the  crime  simply  couldn't  have  been 
•committed  at  all,  but  it  was.  And  there 
you  are." 

"Chief,  you're  talking  thru  your  hat," 
reproved  the  amazing  Fenner  with  astound- 


This  Is  a  Story  of  An  "Educated  Harpoon,"  and  We  Are  Not  Going  to  Tell  You  In  a  Few  Words,  Just  What  It  Is  or  How  It  came  About  That 
a  Great  Business  Man  Was  Murdered  In  His  Private  Office,  Without  Anyone  Having  Entered  the  Office,  As  the  Facts  of  the  Case  Have 
Clearly  Proven.    However,  If  You  Have  a  Fair  Education  In  Electrical  and  Radio  Matters,  You  May  Be  Able  to  Guess  How  the  Man  Was 
Killed.     If   Not,  You   Will   Find  This  One  of  the  Most  Interesting  Scientific  Narrations  Ever  Written. 


Joe  saw  that  I  intended  to  go,  and  he 
crost  and  forced  me  back  into  my  chair. 
"Don't  mind  the  Chief,  Bill,"  he  said, 
laughingly.  "He  has  an  inherently  sus- 
picious disposition.  Now  then.  Chief,  what 
is  troubling  you  ?" 

I  gasped.  T  knew  Joe  Fenner  as  a  fel- 
low student,  wireless  telegraph  enthusiast 
and  scientific  dabbler.  A  mighty  likable, 
but  not  extraordinary,  sort  of  a  fellow.  To 
find  him  on  terms  of  intimacy — to  say 
nothing  of  equality — with  the  Chief  of  our 
city's  police  force  was  astounding.  Per- 
sonally, I've  always  had  a  little  fear  of 
policemen,  a  relic  of  boyhood  days  and 
pranks.     Apparently  the  king-bee  of  the 


My  face  must  have  reflected  the  varying 
emotions  that  this  statement  produced 
within  me,  but  Joe's  countenance  re- 
mained passive.  "Murdered,"  he  asked, 
quietly.     "How  ?" 

"Stabbed  in  the  back."  The  Chief  might 
have  been  saying  "Please  pass  the  pota- 
toes," for  all  the  feeling  exprest  in  his 
tones. 

Joe  shrugged  his  shoulders.  "I  don't 
think  you  want  me,  then,"  he  said.  "It's 
out  of  my  line." 

"Yes,  you'd  think  so,"  agreed  the  Chief, 
"if  it  wasn't  for  the  peculiar  circumstances 
surrounding  the  crime." 

"Peculiar  circumstances  ?   What's  peculiar 


ing  disregard  of  the  deference  due  one  in 
the  Chief's  position.  "There  must  be  a 
perfectly  simple  way  in  which  some  one 
got  into  the  place  and  away  again." 

The  Chief  arose.  "My  car's  outside." 
he  said.  "Come  along  down  and  have  a 
look." 

As  Fenner  hesitated  I  took  my  cue.  ."I'll 
ride  along  as  far  as  my  house  if  you  don't 
mind,"  I  said. 

"You'll  ride  along  and  have  a  look  with 
me,"  said  Fenner,  warmly.  "I  know  you're 
just  as  curious  as  1  am  to  get  a  look  at 
the  scene  of  this  remarkable  crime." 

The  Chief  was  almost  friendly.  "Yes," 
{Continued  on  page  1335) 
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The  Electric  Bachelor  Maid 
Surprised  Her  Friends  One  Eve- 
ning by  Giving  an  "Electric 
Corn  Popping"  Party.  A  Stick 
to  Which  the  Corn  Popper  Was 
Attached  Waved  Regularly  Back 
and  Forth  When  the  Sewing 
Machine  Motor  Was  Running. 


Every  Young  Woman 
Likes  Those  Beauti- 
ful Blouses  with 
Crimped  Ruffles,  but 
She  Often  Foregoes 
Buying  Them  Because 
She  Has  No  Crimper. 
An  Electric  Curling 
Iron  Is  Not  to  Be 
Despised  As  a  Crimp- 
er of  Ruffles  When 
One  Has  No  Crimper. 


The  Electric  Batchelor 
Maid.  Does  Not 
Confine  the  Motor 
to  the  Sewing  Ma- 
chine. She  Cuts  a 
Circular  Felt  Buffer 
and  Fits  It  Onto  the 
Shaft  of  the  Motor 
for  an  Electric  Man- 
icure. 


i 


Making  an  Electric 
Cracker  Jar.  A  Hy- 
Lo  Red  Bulb  Is  In- 
serted Thru  the  Top 
of  the  Cracker  Tin, 
and  the  Heat  Is  Just 
Right  When  the  Light 
Is  On  I  Day  a  Week. 


One  of  the  Annoying 
Things  About  "Vacuum- 
ing" Is  a  Tangled  Cord. 
A  Coiled  Spring  May  Now 
Be  Purchased,  or  Made 
by  the  Handy  Mechanic. 


Efficient  Brushing  by 
Motor.  The  Brush  Con- 
nected to  the  Shaft  of  the 
Motor  Revolves,  and  Its 
Speed  Is  Regulated  by  the 
Foot  Pedal  of  the  Motor. 


A  Nitrogen  Lamp  Held  or 
Clamped  to  a  Tin  Dipper  for  a 
Reflector,  Gives  a  Surprising 
Amount  of  Heat,  Which  May 
Be  Directed  Over  the  Entire 
Head  or  Used  to  Dry  a  Section. 
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1ARGE  corporations  of  today  do  not 
waste  and  take  up  the  valuable  time 
j  of  high-salaried  executives  by  leav- 
~  ing  it  to  them  to  prepare  and  prop- 
erly route  the  dispatches  of  the 
firm  in  the  most  economical  way.  Instead 
a  specially  trained  clerk,  preferably  one  who 
has  had  experience  in  a  telegraph  or  cable 
office,  is  assigned  to  this  work,  and  all  tele- 
grams, cablegrams  and  radiograms  must 
be  routed  thru  him  before  forwarding. 
However,  since  it  is  not  every  organization 
whose  business  warrants  the  employment  of 
such  a  clerk,  nevertheless  the  smaller  con- 
cerns may  profit  by  some  timely  information 
on  this  subject.  Particularly  is  this  needed 
today,  for  in  the  mad  scramble  to  "get  the 
business"  little  details  like  economy  in  the 
use  of  words  in  telegrams  and  cablegrams 
are  seldom  taken  seriously. 

The  writer,  who  during  the  war  had  an 
opportunity  to  study  various  systems  of 
communications,  both  government  and  com- 
mercial, was  surprised  at  the  lack  of  com- 
mon sense  and  knowledge  displayed  by  some 
firms  and  individuals  when  sending  dis- 
patches. In  some  instances  no  efforts  were 
made  to  economize  in  the  use  of  words, 
and  in  a  fifteen-word  cablegram  as  many 
as  five  unnecessary  words  would  be  used, 
which  in  the  case  of  messages  destined  to 
remote  points,  costing  42  cents  per  word, 
meant  a  loss  of  $2.10.  On  the  other  hand, 
there  were  those  who  were  seeking  econ- 
omy by  the  wrong  methods,  and  thru  lack 
of  proper  knowledge  of  rules  would  attempt 
to  combine  words  in  an  illegitimate  manner 


in  order  to  lower  the  cost  of  the  message. 
In  either  case  much  money  and  time  was 
lost  in  harangues  and  disputes  between 
themselves  and  the  cable  clerks,  which  could 
have  been  avoided  by  securing  the  neces- 
sary information  in  very  short  order  from 
competent  telegraph  clerks  or  from  other 
experienced  persons. 

Besides  the  telephone  there  are  three  gen- 
eral means  of  rapid  verbal  communication 
with  distant  points  as  follows  and  in  the 
order  of  their  importance : 

1.  The  telegraph. 

2.  The  cables. 

3.  The  wireless. 

THE  TELEGRAM. 
The  telegraph  as  a  means  of  communica- 
tion is  usually  resorted  to  in  this  country 
where  the  telephone  is  too  expensive,  or 
where  the  special  delivery  mail  is  too  slow, 
and  of  the  three  mentioned  above  is  the 
most  commonly  known  and  used. 

CLASSES  OF  SERVICE. 

There  are  four  classes  of  messages  which 
may  be  sent  by  telegraph : 

(1)  The  telegram,  for  which  full  rate  is 
charged  and  which  is  given  expedited  trans- 
mission. It  may  contain  ten  or  less  words 
for  the  same  charge,  additional  words  be- 
ing charged  for  according  to  rate  per  word. 

(2)  The  night  message,  which  is  handled 
during  the  night  only  when  traffic  is  small 
and  for  which  reduced  rates  are  charged. 
This  message  is  usually  delivered  in  the 
mornine  of  the  following  business  day. 

(3)  The  day  letter  is  transmitted  during 
slack  periods  of  the  day  and  may  contain 


regular  ten-word 
day  telegram,  ad- 
ditional words 
being  charged 
for  at  the  rate 
of  one -fifth  of 
initial  rates  for  each  additional  ten  words 
or  less. 

(4)  The  night  letter  is  handled  in  practi- 


fifty  words  or 
less.  This  form 
of  message  is 
charged  for  at 
one  and  one-half 
the  charge  of  a 


The  Accompany- 
ing Illustration 
Shows  the  Three 
Principal  Forms 
of  Business  Mes- 
sages as  Com- 
monly Transmit- 
ted by  TELE- 
GRAM, CABLE- 
GRAM and 
Wl  RELESS  or 
MARCONIGRAM. 
The  Underlying 
Key-Note,  in 
Writing  Out 
These  Messages 
for  Transmission, 
Is  of  Course  Brev- 
ity, with  a  Capi- 
tal "B."  Many 
Useful  and  Prac- 
tical Hints  for 
the  Correct  Prep- 
aration of  Such 
Messages  Are 
Given  by  the  Au- 
thor in  the  Ac- 
companying Text. 
Altho  the  Pre- 
ferred Forms  of 
These  Messages 
Are  Known  Fairly 
Well  to  Everyone, 
Yet  It  Is  a  Fact 
That  a  Brief  and 
Fully  Complete 
Message  Which 
Shall  Not  Be  Mis- 
understood by  the 
Recipient,  a 
Rarity 
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A  Page  from  One  of  the  Famous  Telegraph 
and  Cable  "Code  Books"- (Lieber's  Code).  By 
the  Use  of  a  Single  "Code  Word"  You  Can 
Transmit  a  Whole  Sentence,  Thus  Reducing 
the  Cost  Remarkably. 
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cally  the  same  manner  as  the  night  message, 
but  may  contain  fifty  or  less  words,  and  is 
charged  for  at  the  same  rate  as  a  regular 
day  telegram  for  fifty  words.  Additional 
words  are  charged  fur  at  the  rate  of  one- 
fifth  of  the  regular  day  message  rate  for 
every  ten  words  or  less. 

Note:  Day  and  night  lettergrams  must 
be  written  ill  plain  English,  foreign  lan- 
guage, code  or  cipher  not  being  accepted  by 
telegraph  companies. 

The  domestic  telegraph  message  differs 
essentialy  from  the  cable  and  wireless  in 
that  the  text  is  the  only  part  charged  for; 
the  address  and  signature  being  sent  free  of 
cost  to  the  sender.  Some  essential  and 
general  rules  regarding  the  transmission  of 
telegraph  messages  may  be  briefly  described 
as  follows : 

(1)  The  complete  address  as  well  as  one 
signature  are  not  counted  nor  charged  for. 

(2)  Any  dictionary  word  of  a  recognized 
language,  that  is,  the  English,  German, 
French,  Italian,  Dutch,  Portuguese  or  Latin, 
may  be  used  and  will  be  counted  as  one 
word,  no  matter  how  many  letters  the  word 
contains. 

(3)  All  numerals,  decimal  points,  punc- 
tuation points,  whether  isolated  or  together, 
are  counted  and  charged  for  as  one  word 
each. 

(4)  Names  of  places,  states  or  countries, 
such  as  New  York  City,  Havre  de  Grace, 
Camp  Dix,  District  of  Columbia,  East  St. 
Louis,  South  Orange,  may  be  combined  and 
counted  as  one  word  each,  and  in  order  to 
simplify  counting,  should  be  written  thus : 
Newyorkcity,  Havredegrace,  etc. 

(5)  Mutilated  dictionary  words,  written 
together  contrary  to  accepted  usage  of  the 
language,  or  combinations  of  several  dic- 
tionary words  will  be  counted  and  charged 
for  according  to  the  number  of  words  they 
are  composed  of.  For  example,  such  words 
as  "firstclass,"  "allright,"  "postoffice,"  etc., 
are  counted  as  two  words. 

(6)  Such  words  as  "parcelpost,"  "per- 
cent," "carload,"  "O.K.,"  "A.M.,"  "P.M.," 
"C.  O.  D."  "F.  O.  B.,"  are  counted  and 
charged  for  as  one  word  each,  because 
these  are  recognized  by  custom  to  be  sin- 
gle words. 

(7)  Code  words  and  cipher  words  may  be 
used.  Code  words  not  exceeding  ten  letters, 
and  cipher  words  not  exceeding  five  letters 
are  counted  and  charged  for  as  one  word 
each. 

(8)  Only  one  address  and  one  signature 
are  allowed  in  one  message,  two  or  more 
signatures  being  charged  for  as  so  many 


Photo  Courtesy  Donald  McNlcol. 
And  Speaking  of  the  Dispatch  of  Telegraph  Messages — Here  Is  the  "Distribution  Board" 
Which  Links  Our  Local  Telegraph  Office,  Manned  by  Two  or  Three  Operators,  with  the 
Large  Staff  of  Telegraphers  In  the  Main  Telegraph  Exchange  in  New  York  City.  Each 
Operator's  Position  on  the  Long  Dispatch  Tables  Is  Connected  with  a  "Tell-Tale"  Signal 
Lamp  on  the  Front  of  the  Switchboard.  The  Operator,  who  Sits  in  Front  of  this  Board, 
Can  Thus  See  at  Any  Instant  Just  Which  Operators  Are  Idle.  AiBranch  Exchange,  De- 
siring to  Transmit  a  Message,  Signals  Thru  a  Lamp  on  the  Table  of  the  Board,  and  All 
the  Operator  Has  Then  to  Do  is  to  Take  One  of  the  Plugs  Beside  This  Lamp  and  Con- 
nect It  with  a  Jack  Connecting  with  an  Idle  Operator.  The  Battery  of  Relays  on  the 
Right-Hand  Side  of  the  Frame  Are  Connected  to  the  Various  Branch  Exchange  Circuits 
and  Cause  the  Signal  Light  in  Each  Case  to  Remain  Lit  Until  Connection  Is  Properly 
Made  by  the  Distribution  Operator. 


extra  words,  whichever  the  case  may  be. 

(9)  Numerals  in  the  body  of  a  domestic 
message  are  counted  and  charged  for  as  one 
word  for  each  individual  numeral. 

THE  CABLEGRAM. 

The  cablegram  is  a  more  complex  and 
detailed  subject  than  the  domestic  telegram, 
and  in.order  to  avoid  errors  requires  judg- 
ment and  accuracy  on  the  part  of  the  sender. 
One  reason  for  this  is  that  it  is  usually  sent 
to  foreign  lands,  which  entails  handling  by 
many  hands,  and  the  cost  is  considerably 
greater  per  word  than  the  telegram.  In  the 
case  of  the  cablegram,  every  part  of  the 
message  is  charged  for  with  one  exception 
— the  name  of  the  country  to  which  it  is 


Many  of  Us  No  Doubt  Entertain  the  Idea  That  There  Are  Two  or  Three  Undersea  Cables 
Spanning  the  Atlantic  Ocean  Between  Europe  and  America,  but  a  Glance  at  This  Latest 
Cable  Map  of  the  Atlantic  Ocean  Tells  a  Different  Story.  There  Are,  in  All,  Seventeen  Cables 
Linking  the  Old  and  the  New  Worlds. 


destined,  such  as  France,  Italy,  etc.  In  pre- 
paring the  message  these  names  are  usually 
bracketed  to  avoid  counting  and  charging 
for  them.  The  manner  of  counting  words 
is  known  and  usually  referred  to  as  the 
"cable  count,'  which  same  is  also  employed 
in  checking  wireless  messages  or  radio- 
grams. Owing  to  the  fact  that  cablegrams 
are  expensive,  commercial  houses -make  ex- 
tensive use  of  code  and  cipher  in  order  to 
lessen  the  number  of  words  and  therefore 
reduce  the  cost. 

Several  well-known  codes«in  commercial 
use  today  are : 

ABC  Codes,  4thiand  5th  Editions. 

Lieber's  Improved  Code.  i 

Western  Union  Code. 

A.  I.  Code. 

Bentley's  Code. 

Century  Code.  i 

Scott's  Code,  10th  Edition. 

Riverside  Code. 

Imperial  Code. 

Bromley's  Code. 

BroomhaH's  Code. 

Typical  code  words :  Codiac,  Gopher, 
Staticallo,  Nomadimice. 

DIFFERENCE  BETWEEN  PLAIN  LANGUAGE, 
CODE  AND  CIPHER. 

Plain  language,  as  referred  to  in  cable- 
grams or  radiograms,  may  be  any  language 
using  the  Latin  alphabet  and  Arabic  system 
of  numerals.  In  using  plain  language  in  a 
cable  or  radiogram  any  legitimate  word  may 
be  counted  as  one  word  up  to  and  includ- 
ing fifteen  letters ;  beyond  that  point  and 
for  each  additional  fifteen  letters  it  is  con- 
sidered and  charged  for  as  two  words,  tho 
the  word  need  not  necessarily  be  discon- 
nected. For  instance,  the  word  "unconsti- 
tutional," which  contains  sixteen  letters,  is 
counted  as  two  words. 

Code  language  consists  of  genuine  or  arti- 
ficial words  of  a  pronounceable  nature,  but 
which  may  have  a  different  face  meaning 
and  are  counted  and  charged  for  at  the 
rate  of  ten  letters  to  the  word.  When  code 
words  of  an  artificial  nature  exceed  ten 
(Conthmed  on  page  1298) 
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IF  the  earth  could  be  weighed  like 
a  load  of  coal,  how  much  would 
it  weigh  ?  Is  it  composed  of 
light  materials  principally,  or 
heavy  ones?  How  can  anything 
be  learned  about  the  matter?  It  is  the 
purpose  of  this  article  to  give  a  brief 
outline  of  some  of  the  methods  by 
which  questions  like  these  are  an- 
swered. 

Sir  Isaac  Newton's  celebrated  law 
of  universal  gravitation,  publisht  in 
1687,  states  that  every  particle  of  mat- 
ter attracts  every  other  particle  with  a 
force  proportional  to  the  product  of 
their  masses,  and  inversely  propor- 
tional to  the  square  of  the  distance  be- 
tween them.  As  may  readily  be  im- 
agined, the  law  was  deduced  from 
astronomical  facts,  and  finds  its  most 
important  applications  in  astronomy, 
for  by  it  the  motions  of  the  moon, 
the  planets  and  other  celestial  bodies 
are  determined. 

There  are,  however,  too  many  un- 
known factors  in  the  formula  to  make 
it  directly  available  for  calculating  the 
mass  of  the  earth  from  astronomical 
data.  Five  quantities  are  involved,  of 
which  four  must  be  known  in  order 
to  calculate  the  fifth :  the  force  be- 
tween the  two  bodies,  their  respective 
masses,  the  distance  separating  them, 
and  a  numerical  constant  whose  value 
depends  on  the  units  in  which  force, 
mass  and  distance  are  exprest.  If  we 
wish  to  know  the  mass  of  the  earth  in 
pounds  or  tons,  we  must  take  some 
selected  body  on  the  earth's  surface 
and  compare  the  earth's  attraction  for 
it  with  the  attraction  of  sonic  other 
known  body  for  it,  at  a  known  dis- 
tance. The  working  difficulty  is  that 
bodies  of  manageable  size,  separated 


Fig.  8.  This  Shows  the  Remarkably  Sensitive  Caven- 
dish Type  Apparatus  With  the  Small  and  Large  Lead 
Balls,  Reflecting  Mirror,  Etc.,  Actually  Used  in  Deter- 
mining the  Weight  and  Density  of  the  Earth,  at  the 
Present  Date,  by  Professor  Louis  Derr  and  His  Asso- 
ciates at  the  Massachusetts  Institute  of  Technology, 
Cambridge,  Mass. 
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Pig.  1.  Diagram  Showing  How  the  French 
physicist,  Bouguer,  Attempted  to  Weigh  the 
earth  by  Noting  the  Pull  of  a  Mountain 
Mass  on  a  Suspended  Bob,  or  Weight,  in 
1740.  A  Deflection  of  16  Seconds  of  Arc  Was 
Actually  Observed,  and  From  This  Ratio,  as 
Compared  to  the  Pull  of  the  Earth  Upon  the 
Bob,  It  Was  Possible  to  Compute  the  Aver- 
age Density  of  the  Earth. 


Fig.  2.  This  Shows  the  Arrangement  Fol- 
lowed by  Rev.  Nevil  Maskelyne  in  1774,  in 
Which  Case  He  Chose  a  Mountain  in  Scot- 
land for  His  Experiments.  One  Plumb  Line 
Was  Placed  South  of  the  Mountain,  and 
Another  North  of  It.  The  Ratio  Between  the 
Pull  of  the  Earth  and  the  Pull  of  the  Moun- 
tain Was  Readily  Observed,  and  the  Density 
of  the  Earth  Then  Computed. 

controllable  distances,  exert  so  feeble  a 
gravitational  pull  upon  each  other  that  the 
measurement  is  a  problem  of  considerable 
magnitude. 


The  problem  is  an  old  one,  and  has  been 
attacked  many  times  and  from  many  angles. 
The  results  obtained  are  usually  given  in 
figures  representing  the  average  density  of 
the  earth,  a  quantity  of  perhaps  more 
scientific  interest  than  the  mere  statement 
of  its  mass.  Of  course,  if  the  mass  and 
volume  are  known  the  average  density  is 
found  simply  by  dividing  one  by  the  other. 

Perhaps  the  earliest  definite  results  are 
those  obtained  by  the  French  physicist, 
Bouguer,  about  1740.  He  hung  up  a  plumb- 
line,  ten  miles  east  of  the  great  mountain 
mass  of  the  Cordilleras  in  Peru,  and  then 
moved  it  close  to  the  mountain  range.  He 
reasoned  that  if  the  mountains  exerted  any 
attraction  for  the  suspended  bob,  the  line 
would  no  longer  hang  vertically,  but  would 
be  tipt  slightly.   This  is  shown  in  Fig.  1. 

The  deflection  was  actually  observed,  and 
was  found  to  be  about  sixteen  seconds  of 
arc.  This  gave  a  ratio  between  the  pull  of 
the  mountain  on  the  hanging  bob  and  the 
pull  of  the  earth  upon  it  (its  weight,  of 
course)  and  from  this  ratio  it  was  possible 
to  compute  the  average  density  of  the  earth, 
which  was  figured  out  as  about  twelve 
times  the  density  of  water.  The  experi- 
ments were  carried  out  with  great  diffi- 
culty, and  the  result  is  now  known  to  be 
much  too  large,  but  Bouguer's  work  was 
of  pioneer  importance  in  that  it  showed 
that  the  earth  is  denser  than  water,  that  it 
could  not  be  regarded  as  hollow,  in  view  of 
the  large  average  density,  and  that  moun- 
tain masses  do  attract. 

In  1774  the  Rev.  Nevil  Maskelyne,  As- 
tronomer Royal  of  Great  Britain,  employed 
a  somewhat  different  method,  choosing  a 
mountain  in  Scotland  for  his  experiments. 
Fig.  ?  shows  his  arrangements.  One  plumb- 


line  was  placed  just  south  of  the  moun- 
tain, another  just  north  of  it.  Now, 
from  the  known  circumference  of  the 
earth  and  the  measured  distance  be- 
tween the  plumb-lines,  the  difference 
of  longitude  between  the  two  stations 
could  easily  be  calculated,  and  the 
angle  between  the  vertically  hanging 
plumb-lines  would  have  been  41  sec- 
onds of  arc  if  the  mountain  were  not 
there.  Actually  the  angle  was  53  sec- 
onds, the  mountain  having  pulled  the 
plumb-line  six  seconds  out  of  the  ver- 
tical on  each  side.  This  is  indicated  in 
the  figure. 

From  this,  as  before,  the  relative  pull 
of  the  mountain  and  the  earth  on  the 
suspended  bob  could  be  determined, 
and  when  geologists  had  studied  the 
mountain  and  estimated  its  mass  the 
mass  of  the  earth  could  be  easily  com- 
puted. Its  average  density  came  out 
4.71  times  that  of  water.  Other  trials, 
near  Edinburgh,  gave  5.32. 

The  weak  point  of  the  method  is 
the  difficulty  of  accurately  estimating 
the  mass  of  the  attracting  hill  or 
mountain,  and  therefore  the  results 
obtained  by  methods  involving  the 
measurement  of  earth  masses  cannot 
be  accepted  as  accurate.  It  is  ob- 
viously necessary  to  have  everything 
under  complete  control,  and  this  has 
been  accomplisht  in  several  ways. 

Poynting's  method  (1890)  is  as  fol- 
lows :  Two  metal  balls  were  carefully 
counterpoised  on  a  very  delicate  bal- 
ance, and  the  position  of  the  balance 
pointer  noted  by  an  observer  looking 
through  a  telescope  from  another 
room.  Then  a  huge  ball  of  lead  weigh- 
ing 350  pounds  was  cautiously  moved 
to  a  position  just  below  one  of  the  sus- 


Fig.  3.  This  Shows  Poynting's  Method  of 
Weighing  the  Earth.  Two  Metal  Balls  Were 
Carefully  Counterpoised  on  a  Delicate  Bal- 
ance or  Scale.  A  Large  Ball  of  Lead  Was 
Then  Moved  to  a  Position  Just  Below  One 
of  the  Suspehued  Balls  and  Its  Direction 
Caused  the  Balance  to  Tip.  The  Pull  of  the 
Large  Ball  Could  Thus  Be  Weighed  Directly, 
Having  Been  About  One  Millionth  of  a  Pound. 
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Fig.  4.  This  Illustrates  a  More  Advanced 
Method  of  Weighing  the  Earth,  Devised  by 
Henry  Cavendish,  in  London,  In  1798.  In 
This  Case  Two  Small  Metal  Balls  Are  Sus- 
pended From  a  Fine  Wire,  and  Two  Larger 
Lead  Balls  Are  Then  Placed,  One  Behind 
and  the  Other  in  Front  of  the  Suspended 
Balls.  The  Attraction  of  the  Large  Balls 
Thus  Deflected  the  Rod  Carrying  the  Small 
Masses,  and  This  Deflection  Could  Be  Re- 
corded or  Thrown  on  a  Screen,  by  Means  of 
a  Mirror  Mounted  on  the  Suspension  Wire 
and  on  Which  a  Beam  of  Light  Was  Focused. 
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peiulecl  balls,  and  its  attraction  caused  the 
balance  to  tip  slightly,  as  indicated  in  Fig.  3. 
The  pull  of  the  350-pound  ball  was  thus 
weighed  directly  ;  in  the  actual  experiment 
it  was  about  one  millionth  of  a  pound. 

But  the  mosl  accurate  results  of  all  have 
been  obtained  thru  a  method  devised  by 
Rev.  John  Mitchell.  He  did  not  live  to 
carry  out  his  project,  and  the  experiments 
were  first  made  by  Henry  Cavendish  in 
London,  in  1798.  Cavendish  took  a  slender 
rod  seven  feet  long  with  a  small  metal  ball 
at  each  end  and  suspended  it  horizontally 
by  a  very  fine  wire.  A  large  ball  of  lead, 
twelve  inches  in  diameter,  was  then  brought 
up  in  front  of  one  of  the  suspended  balls, 
and  a  second  lead  ball  of  the  same  size 
placed  behind  the  other  suspended  ball,  as 
shown  in  plan  in  Fig.  4.  The  attraction  of 
the  large  balls  thus  deflected  the  rod  and 
the  hanging  balls,  until  the  deflecting  pull 
was  just  balanced  by  the  twist  in  the  wire. 
The  force  was  then  calculated  from  the  de- 
flection. 

Within  recent  years  the  apparatus  of 
Cavendish  has  been  much  improved  and 
given  vastly  greater  sensitiveness,  especially 
by  Prof.  C.  V.  Boys,  a  noted  British  physi- 
cist. Fig.  5  shows  one  form  of  the  appa- 
ratus. 

The  suspended  balls  weigh  one-fortieth 
of  an  ounce  each,  and  are  about  an  inch 
and  a  half  apart.  The  large  attracting 
masses  are  of  lead,  about  the  size  of  a  base- 
ball, and  weigh  about  six  pounds  each.  The 
suspension  is  a  fine  thread  of  quartz,  eigh- 
teen inches  long  and  about  one-twelfth  the 
diameter  of  a  human  hair.  Fig.  6  shows 
the  quartz  thread  and  a  human  hair  equally 
magnified,  and  it  must  be  admitted  that  the 
quartz  thread  is  much  the  handsomer  of 
the  two.  The  fibers  are  made  by  melting 
the  edges  of  two  quartz  crystals  together 
and  then  quickly  sepan  'ing  them,  just  as 
glass  threads  may  be  d\  awn  by  heating  a 
glass  rod  in  the  middle  and  pulling  the 
ends  apart. 

The  deflection,  which  is  very  small,  may 
be  made  visible  to  an  audience  in  the  fol- 
lowing way.  A  tiny  mirror  is  fastened  to 
the  little  rod  carrying  the  swinging  balls, 
as  shown  in  Fig.  7,  and  a  narrow  beam  of 
light  from  an  electric  lamp  is  reflected  from 
the  mirror  upon  a  scale  on  a  distant  wall. 
Any  motion  of  the  mirror  is  thus  shown 
by  a  displacement  of  the  spot  of  light  on 
the  wall,  and  the  device  practically  amounts 
to  putting  a  long  pointer  on  the  swinging 
arm,  a  pointer  of  any  desired  length,  per- 
fect stiffness  and  no  weight! 

The  apparatus  requires  various  acces- 
sories, an  extremely  steady  support  for  the 
suspended  balls  being  the  most  important. 
This  steadiness  is  obtained  by  mounting  the 
swinging  system  on  a  heavy  iron  frame  or 
cage  hung  from  a  bracket  on  the  wall  of 
the  room  and  provided  with  large  adjust- 
able weights  at  its  extremities.  These 
weights  are  set  by  trial  at  such  points  as  to 
destroy  accidental  vibrations  as  completely 
as  possible,  and  when  properly  adjusted 
they  are  very  effective.  Fig.  8  shows  the 
arrangement  worked  out  at  the  Massachu- 
setts Institute  of  Technology. 

The  experiment,  tho  not  spectacular,  is 
nevertheless  a  striking  one,  and  is  occa- 
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Fig.  5.  The  Early  Cavendish  Apparatus  Is 
Shown  at  Left.  A  More  Modern  Type  of 
Cavendish  Balance  Is  Shown  at  the  Right, 
and  Which  Was  Much  Improved  and  Gained 
Vastly  Greater  Sensitivity  Under  Develop- 
ment by  Prof.  C.  V.  Boys,  a  Noted  British 
Physicist. 


sionally  shown  at  some  of  the  larger  col- 
leges and  technical  schools.  With  the  ap- 
paratus at  rest,  the  spot  of  light  on  the 
wall  is  almost  motionless,  perhaps  quiver- 
ing a  little  when  someone  treads  heavily 
on  the  floor  above.  But  when  the  large 
lead  balls  are  moved  into  position,  altho 
nothing  apparently  happens  for  a  minute  or 
thereabouts,  the  spot  of  light  then  begins  to 
creep  slowly  over  the  scale  with  a  motion 
that  very  slowly  but  surely  increases  until 
the  displacement  is  a  yard  or  more  on  a 
wall  forty  or  fifty  feet  away.  No  haste 
can  be  expected,  for  with  the  apparatus 
illustrated  the  force  on  the  little  balls  is 


Fig.  7.  This  Diagram  Shows  How  a  Narrow 
Beam  of  Light  Is  Reflected  From  a  Mirror 
on  the  Quartz  Fiber,  Suspending  the  Swing- 
ing Balls  in  the  Cavendish  Balance,  Used  in 
Determining  the  Density  and  Weight  of  the 
Earth. 


Fig.  6.  This  Photo  Shows  the  Remarkable 
Smoothness  and  Even  Diameter  of  a  Quartz 
Thread  Compared  to  a  Human  Hair,  Both 
Equally  Magnified.  The  Quartz  Thread  Is 
Used  to  Suspend  the  Two  Small  Balls  in  the 
Cavendish  Balance. 


no  greater  than  the  weight  of  about  one 
one-hundred-thousandth  of  an  inch  of  hu- 
man hair ! 

The  "conscientious  objector"  now  rises 
to  ask  how  it  is  possible  to  measure  a  force 
so  absurdly  small,  and  the  answer  is  that 
the  force  is  not  measured  directly,  but  ob- 
tained by  calculation.  By  knowing  the 
weights  and  the  dimensions  of  the  swing- 
ing parts  of  the  apparatus,  and  the  time 
required  for  a  complete  swing  back  and 
forth  (just  as  the  balance  wheel  of  a  watch 
swings),  it  is  possible  to  calculate  the  force 
required  to  produce  any  given  deflection, 
and  in  this  way  the  pull  of  the  lead  balls 
on  the  suspended  system  may  be  figured. 
With  the  apparatus  shown,  one  complete 
swing  requires  about  three-quarters  of  an 
hour. 

To  sum  up :  The  experiment  determines 
the  actual  force  between  two  known  masses, 
at  a  known  distance  apart.  If  we  consider 
a  ten-pound  ball  lying  on  the  ground  we 
have  a  closely  similar  case.  We  know  the 
pull  of  the  earth  on  the  ten-pound  ball — 
obviously  ten  pounds'  weight.  We  know 
the  distance  between  the  ball  and  the  at- 
tracting center  of  the  earth — four  thou- 
sand miles.  We  know  the  mass  of  the  ball 
— ten  pounds.  With  the  Cavendish  appa- 
ratus we  start  by  knowing  the  distance  and 
both  masses,  and  then  determine  the  force; 
with  the  ten-pound  ball  on  the  ground  we 


start  with  a  knowledge  of  the  force,  the 
distance  and  one  of  the  masses,  and  com- 
pute the  other  mass — the  mass  of  the  earth. 
A  simple  proportion,  derived  from  the  ex- 
periment just  described,  then  gives  the  mass 
of  the  earth  directly. 

The  resulting  figure  is  so  stupendous 
that  it  is  utterly  meaningless:  the  mass  of 
the  earth  is  6.000,000.000,000,000,000,000  (six 
sextillon)  tons.  It  may  be  added  that  its 
average  density  is  5.52  times  that  of  water. 


THE  "UNIVERSE"  ON  A  SMALL 
SCALE. 

"Mars  always  challenges  interest,"  says 
William  Joseph  Showalter  in  a  recent  com- 
munication to  the  National  Geographic  So- 
ciety. 

"It  is  quite  generally  believed  that  Mars 
has  ice-capt  poles.  The  telescope  reveals 
white  spots  at  the  tpoles  that  have  every 
appearance  of  being  like  our  ocean  Polar 
region.  They  advance  toward  the  equator 
in  winter  and  retreat  in  summer.  In  the 
summer  of  1916,  Pickering,  who,  with 
Lowell,  has  led  the  school  of  astronomers 
who  believe  they  can  see  canals  on  Mars, 
said  that  he  found  the  white  caps  stretching 
farther  down  toward  the  equator  than  he 
had  ever  seen  them  before. 

"He  said  that  if  there  was  any  connection 
between  the  weather  of  Mars  and  that  of 
the  earth  the  winter  of  1916-17  would  be 
the  coldest  in  many  years.  It  was  true. 
May  it  yet  be  possible  to  do  long-range 
weather  forecasting  on  the  earth  by  study- 
ing the  waxing  and  waning  of  the  ice-cap 
on  the  South  Pole  of  Mars? 

"Perhaps  our  most  graphic  picture  of  the 
solar  system  is  given  by  flerschel.  Imagine 
a  circular  field  two  and  a  half  miles  in 
diameter ;  place  a  library  globe  two  feet  in 
diameter  in  the  very  center;  eighty-two  feet 
away  put  a  mustard  seed.  The  globe  will 
represent  the  sun  and  the  mustard  seed 
Mercury. 

"At  a  distance  of  142  feet  place  a  pea, 
and  another  at  215  feet.  These  will  repre- 
sent Venus  and  the  earth  both  as  to  size 
and  distance.  A  rather  large  pinhead  at  a 
distance  of  327  feet  will  speak  for  Mars, 
and  a  fair-sized  tangerine  a  quarter  of  a 
mile  distant  will  stand  for  Jupiter.  A  small 
lemon  at  two-fifths  of  a  mile  will  play  the 
role  of  Saturn,  a  large  cherry  three-fourths 
of  a  mile  distant  will  answer  for  Uranus, 
and  a  fair-sized  plum  at  the  very  edge  of 
the  field  will  proclaim  Neptune. 

"Eighty  moons  would  be  required  to 
make  one  earth.  A  player  there  could 
throw  a  ball  six  times  as  far  as  it  can  be 
thrown  on  American  diamonds.  A  man 
weighing  150  pounds  there  would  weieh  000 
on  the  earth." 
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THE  towboat  of  to-day  does  not 
make  the  most  of  its  store  of 
mechanical  energy.  It  fails  for  a 
variety  of  reasons,  but  primarily 
because  its  screw  or  screws  are  in- 
capable of  getting  a  full  grip  upon  the 


guidance  and,  within  the  limits  imposed  bj 
the  linking  electrical  conductor,  enjoy  con 
siderable  freedom  of  action.  With  eacl 
charge  properly  motored  and  fitted  with  i 
suitable  screw  for  a  given  maximum  speed 
and  the  power  boat  similarly  equipt  foi 


ELECTRIC  MOTORS  DRJVlNO  PROPELLERS  ON  CAR  FLOATS 


1 — In  This  Case  the  Flanking  Car  Floats  are  Each  Equipt  with  Twin  Screws  Electrically  Operated,  and  the  Control  of  the  Entire  Group 
In  the  Hands  of  the  Man  in  the  Pilot  House  of  the  Central  Vessel.  By  "Going  Ahead"  On  One  Barge  and  "Backing"  with  the  Other, 
Would  Be  Entirely  Feasible  to  Turn  the  Whole  Tow  Within  a  Small  Circle.  2 — This  Diagram  Illustrates  One-half  of  the  Propelling  Equip 
ment,  An  Electric  Motor,  of  a  Car  Float.  3 — A  Photograph  of  the  "New  Era"  Preceding  the  "DAWN"  from  Which  She  Obtained  Her  Enet 
gizing  Current.  Nearby  is  Seen  the  Pulley  Over  Which  the  Electrical  Conductor  Passes  and  Immediately  Below  is  Visible  a  Part  of  the  Rei 
At  the  Bow  of  the  "DAWN."  A — A  Fleet  of  Electrically  Propelled  Barges  Making  Their  Way  Thru  a  Canal.  It  Will  Be  Observed  Th£ 
the  Prime  Mover,  the  Source  of  Energy,  is  a  Freight-laden  Craft  At  the  Rear  of  the  Line. 


water  when  drawing  one  or  more  power- 
less craft.  A  propeller  to  be  efficient  must 
actually  advance  thru  the  water  propor- 
tionately to  its  speed  of  revolution,  and 
the  force  of  its  drive  is  dependent  upon 
the  number  of  times  it  turns  in  the  course 
of  a  minute.  If  it  revolves  rapidly  with- 
out moving  on  it  churns  up  the  water, 
pumps  down  air,  and,  to  a  more  or  less 
pronounced  extent,  whirls  around  in  a 
mixed  or  agitated  medium  which  is  hard 
to  get  hold  of  effectively. 

Now  this  is  pretty  much  the  state  of 
affairs  when  a  tug  heads  the  line  of  a 
string  of  barges  or  canal  boats.  Should 
the  convoy  be  laden,  then  the  tug  struggles 
with  all  of  its  power  to  make  headway, 
but  the  rate  of  advance  is  not  in  keeping 
with  the  speed  at  which  the  steamer  would 
move  if  free  and  developing  the  same 
measure  of  energy.  In  short,  its  task  is 
something  akin  to  a  freight  locomotive, 
attached  to  a  train,  trying  to  mount  a  gra- 
dient on  wet  tracks,  but  with  this  differ- 
ence— the  tug  must  take  the  water  as  it 
finds  it,  but  the  locomotive  can  "sand  the 
rails." 

But  the  towboat  is  further  hampered  by 
the  conditions  under  which  it  has  to  work. 
For  instance,  its  churning  propeller  drives 
rearward  a  veritable  mill  race — directly 
against  the  bows  of  the  oncoming  convoy. 
As  a  consequence,  this  disturbance  virtu- 
ally adds  to  the  load  to  be  drawn  by  turn- 
ing the  steam  vessel's  own  efforts  against 


itself.  In  these  days  of  high  prices  and 
general  insistence  upon  operative  efficiency 
there  is  a  crying  need  for  something  better 
than  the  tug  as  a  handy  marine  tractor. 
Fortunately,  a  line  of  improvement  has 
been  pointed  out  and  convincingly  demon- 
strated by  Mr.  William  T.  Donnelly  of 
New  York  City. 

Mr.  Donnelly  proposes  to  turn  the  erst- 
while tug  into  a  navigable  power  station, 
generating  electricity  for  its  own  drive  and 
for  the  unit  propulsion  of  its  string  of 
tows.  The  several  vessels  that  would  thus 
draw  upon  the  floating  central  station 
would  be  equipt  with  electric  motors  for 
driving  their  respective  screws.  Making 
due  allowances  for  the  power  losses  be- 
tween the  generator  and  the  motors  depen- 
dent upon  it,  taking  into  account  wastage 
incidental  to  transmission,  et  cetera,  Mr. 
Donnelly  has  establisht  the  fact  that  a  given 
initial  power  development  can  be  thus  ap- 
portioned and  yield  distinctly  superior  re- 
sults in  the  common  speed  of  a  nautical 
train,  so  to  speak.  Further,  the  central 
station  can,  with  equally  good  effect,  either 
head  or  follow  its  charges  or,  if  desirable, 
the  tows  can  be  secured  on  one  or  both 
sides  of  the  master  craft. 

To  begin  with,  an  arrangement  of  this 
nature  reasonably  promises  to  add  tre- 
mendously to  the  ease  with  which  a  num- 
ber of  boats  so  energized  can  thread  a 
tortuous  channel  or  a  busy  waterway,  for 
each  unit  will  be  susceptible  of  independent 


efficient  operation  at  towing  speeds,  th 
whole  string  would  be  able  to  maintai 
a  pace  much  faster  than  that  possible  i 
the  same  propulsive  effort  were  exerted  b 
a  tug,  as  is  now  the  case. 

Mr.  Donnelly  has  planned  that  his  syf 
tern  be  adapted  to  coastwise  and  ocea 
transportation.  In  the  latter  case,  whil 
the  electric  cable  would  not  be  expecte 
to  exert  a  pull,  still  he  is  satisfied,  by  rea 
son  of  technical  developments,  that  the  cor 
ductor  can  be  built  strong  enough  to  pet 
mit  it  to  serve  as  a  tow  line  in  an  emer 
gency,  involving  motor  breakdown  on  an 
of  the  convoy.  For  this  purpose  his  cabl 
would  be  patterned  with  a  copper  cor 
suitably  insulated,  then  wrapt  with  hem 
and  finally  armored  with  steel  wire,  th 
latter  giving  the  needful  strength  and  sen 
ing  at  the  same  time  as  a  "ground"  fo 
the  circuit.  For  deep-sea  work,  the  objec 
in  making  the  distributing  cable  stron 
enough  to  bear  a  linking  stress  would  b 
to  hold  the  various  units  of  the  tow  tc 
gether  during  a  storm,  thus  taking  care  o 
"lame  ducks"  and  enabling  the  whole  flee 
to  help  one  another  for  the  time  beint 
when  heading  up  into  the  wind  and  wave: 

As  a  substitute  for  river  freight-and 
passenger  steamers  and  kindred  craft  pl> 
ing  our  Great  Lakes  and  semi-protecte 
coastal  waters  upon  daily  schedules,  Mi 
Donnelly  would  have  recourse  to  speciall 
designed  navigable  centra  stations,  caps 
{Continued  on  page  1319) 
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Fig.  3  Shows  the  Mount  of  the  Vibrating 
Mirror  On  the  Phonograph  Sound  Box.  When 
the  Voice  Waves  are  Spoken  Into  the  Trum- 
pet They  Cause  the  Diafram  to  Vibrate,  and 
Also  the  Small  Mirror  Attached  On  An  Arm, 
Secured  to  the  Center  of  the  Diafram. 


FORTY  years  ago  ordinary  telephony 
was  a  novelty.    Today  the  telephone 
is  part  of  the  equipment  of  most 
modern  houses,  and  we  use  it  with- 
out often  thinking  of  the  ingenuity 
vhich  resulted  in  its  invention.    It  comes 
is  a  surprise  to  find  that  telephony  by 
neans  of  light,  the  Photophone— which  is 
itill  a  great  novelty — was  invented  almost 
is  soon  as  the  ordinary  telephone.  Appro- 
riately  enough,  the 
nventor  of  both 
vas    one    and  the 
ame  person — Alex- 
nder  Graham  Bell, 
t  was  in  1880  that 
ie  succeeded  in  cora- 
lunicating  speech, 
y  means  of  a  beam 
f  sunlight,  over  a 
istance  of  about 
00  yards.  This  was 
very  remarkable 
chievement,  and  it 
;  difficult  to  under- 
tand    why    it  has 
ailed  to  be  de- 
elopt  to  any  great 
xtent  until  recent- 
y.   Various  experi- 
nenters  have  work- 
d  intermittently  on 
he  subject,  with  a 
iew   to  improving 
iraham  Bell's 
nethods,  but  the 
act    remains  that 
levelopment  has 
ieen  extraordinarily 
low  in  comparison 
vith   that   of  tele- 
ihony    over  wires. 
The  subject  is,  how- 
ever, a  very  fasci- 

lating  one,  and  it  is  the  purpose  of  this 
rticle  to  explain  the  principles  and  method 
nvolved. 

In  ordinary  telephony  we  speak  into  the 
ransmitter  and  thereby  cause  a  diafram  to  ^ 
ibrate  in  accordance  with  the  vibrations 
onstituting  the  speech  sounds.  The  dia- 
ram  in  moving  to  and  fro  compresses  to  a 
i'arying  degree  the  carbon  granules  con- 
tained in  the  microphone.  Comprest  car- 
bon is  a  better  conductor  of  electricity  than 
iarbon  loosely  packed,  and  therefore,  if  we 
Connect  an  electric  battery  to  the  micro- 
phone, we  obtain  a  current  of  electricity 
/hich  fluctuates  in  magnitude  in  accord- 
ance with  the  vibrations  of  the  diafra^ 
These  fluctuations  of  current  are  convey^ 
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to  a  distance  by  means  of  wires,  and,  pass- 
ing thru  the  electromagnet  in  the  receiver, 
alter  the  amount  of  the  attraction  which 
the  magnet  exerts  on  an  iron  diafram, 
which  is  thus  set  in  vibration,  and  the  orig- 
inal sounds  are  reproduced. 

Now,  it  will  be  clear  that  any  means  by 
which  we  can  cause  a  current  of  electricity 
to  fluctuate  in  accordance  with  the  vibra- 
tions of  speech  will  provide  a  method  of 
telephony.  And  if  this  current  can  be  oper- 
ated by  means  of  a  beam  of  light  projected 
from  some  distance  away,  it  will  be  possible 
to  dispense  with  the  wires  between  sending 
and  receiving  stations.  Graham  Bell  solved 
this  problem  by  using  the  remarkable  ele- 
ment called  selenium.  This  substance  is, 
ordinarily,  a  bad  conductor  of  electricity, 
but  if  it  is  illuminated  by  a  beam  of  light, 
its  conductivity  is  increased.  Thus  if  a 
thin  layer  of  selenium  is  connected  with  an 
electric  battery  and  kept  in  the  dark,  a 
small  current  flows  thru  it.  If  it  is  now 
placed  near  a  bright  light,  the  current  is 
very  much  increased.  Different  colors  have 
different  effects.  Red  light  is  more  effec- 
tive than  blue,  but,  generally  speaking,  the 
whole  of  the  constituents  of  white  light 
contribute  to  the  increased  conductivity.  It 
is  not  within  the  scope  of  this  article  to 
describe  the  manufacture  of  a  selenium  cell. 
Suffice  it  to  say  that  it  has  to  be  prepared 
in  a  thin  layer,  annealed  at  a  special  tem- 
perature, and  mounted  with  two  terminals 


Fig.  4.    This  Shows  the  Latest  Type  Light- 
ray  Transmitter  Arranged  for  Use  with  Light 
from  the  Sun. 


1 — Simple  Form  of  Receiving  Circuit  for  Use  in  Photophone,  Comprising  Light-sensitive  De- 
vice, Such  as  a  Selenium  Cell,  Connected  in  Series  with  a  Battery  and  Telephone.  2 — Thisi 
Diagram  Shows  How 


Vibrating  Mirror  Moun 
Right,  and  How  Thia  ' 


i  from  Source  of  Light  are  Past  Thru  a  Lens  and  Grid  On  to  a 
On  an  Arm  Attached  to  a  Phonograph  Sound-box  Diafram  at  the 
s  Reflected  Thru  a  Second  Lens  and  Grid  On  Its  Way  to  the 
Receiving  Set. 

ading  the  electric  current  in  and  out. 

goes  commonly  by  the  name  of  a 
ium  cell.'*  It  acts  as  a  sort  of  elec- 
ilve,  permitting  a  big  current  to  pass 
brightly  illuminated,  and  only  a  small 
hen  in  the  dark. 

)k  now  at  Figure  1.  On  the  right 
side  are  shown  a  selenium  cell,  a  bat- 
and  a  telephone  receiver  in  series.  A 
ent  is  flowing  thru  the  receiver,  but 
only  when  the  current  fluctuates  that 
ids  will  be  heard.  Now,  later  on,  we 
describe  how  it  is  possible  to  make  a 
tin  of  light  fluctuate  in  intensity  in  ac- 
cordance with  the  vibrations  of  speech 
sounds.  For  the  moment  let  us  suppose  we 
have  such  a  beam  and  that  we  focus  it  by 


means  of  the  lens  on  the  selenium  cell. 
What  will  happen?  Every  time  the  light 
gets  bright  the  current  in  the  receiver  will 
increase.  Every  time  it  gets  dim,  there  will 
be  a  reduction  of  current.  Actually,  of 
course,  these  fluctuations  of  light  occur  far 
too  rapidly  to  be  visible — perhaps  1,000  per 
second.  But  the  selenium  is  affected  by 
them,  and  the  variations  of  light  are  copied 
by  the  variations  of  current,  and  one  hears, 
as  it  were,  the  light  speaking.  Figure  1 
then  represents  the  arrangement  of  the 
receiver  in  "telephony  by  light.'' 

We  have  now  to 
consider   the  prob- 
lem   of    the  trans- 
mitter, that"  is,  the 
means  whereby  the 
vibrations  of  speech 
can  be  imprest  upon 
a  beam  of  light,  so 
as  to  make  it  fluc- 
tuate accordingly. 
There  are  two  pos- 
sible    methods  of 
procedure.  One 
may  either  endeavor 
to    make  speech 
vibrations  control 
the  brightness  of  a 
source  of  light  it- 
self,   or    use  the 
vibrations    for  the 
purpose     of  inter- 
rupting  the  light 
proceeding   from  a 
steady  source.  The 
latter  procedure 
was  adopted  by 
Graham    Bell,  and 
he     describes  two 
devices  in  this  con- 
nection.    It  is  un- 
likely that  the  first 
of     these  ever 
proved  successful, 
but  it  is  mentioned 
here  because  of  its  relation  to  the  author's 
method,   which    will    be    described  later. 
Bell  proposed  to  construct  two  grids  con- 
sisting of  parallel  strips  alternately  opaque 
and  transparent.    One  of  these  grids  was 
to  be  fixt,  the  other  attached  to  a  diafram 
at  the  end  of  a  trumpet.    The  grids  were 
to  be  placed  parallel  to  one  another,  and 
originally  so  that  the  opaque  strips  of  the 
one  covered  up  the  spaces  of  the  other.  A 
beam  of  light  fell  upon  the  grids,  and  the 
amount  of  light  penetrating  the  pair  would 
depend   on    their    relative    position.  By 
speaking    into    the    trumpet    the  diafram 
would   be   made   to    vibrate,   and,  conse- 
quently, the  "shutter"  formed  by  the  grids 
{Continued  on  page  1315) 
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It  takes  a  thief 
to  catch  a  thief, 
they  say,  and  so  it 
has  finally  come  to 
pass  that  the  elec- 
tric current  steps  in 
to  really  cut  ice 
with  anything  like 
efficiency, — or  what 
was  once  a  current 
of  water.  In  other 
words,  this  is  a  case 
of  when  current 
meets  current  —  to 
paraphrase  the  old 
idage  "when  Greek 
meets  Greek." 

The  twentieth 
century  way  of  cut- 
ting ice  on  ponds 
and  rivers,  is  to 
utilize  electric  cur- 
rent to  operate  a 
powerful  motor, 
which  in  turn  is 
connected  thru  gear- 
ing or  directly  to 
a  large  saw  which 
tears  thru  the  ice  at 
prodigious  speed. 

With  the  aid  of 
this  powerful  elec- 
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The  20th  Centurv  Way  of  Cutting  Ice  on  Ponds  and  Rivers,  Is  to  Utilize  Electric  Current  as, 
Shown  Herewith  The  Current  Is  Transmitted  to  the  Motor  Within  the  Saw  Machinery,  Thru 
Flexible  RuTber  Covered  Cable  Running  to  the  Shore.    Gasoline  Driven  Saws  Are  Also  Used. 


trie  ice  sawing  ma- 
chine, which  obtains 
its  current  thru  a 
flexible  insulated 
cable,  running  to 
an  electric  power 
line  near  the  pond, 
the  work  of  putting 
60,000  tons  of  ice  in 
the  ice-house  of 
the  Boston  Ice  Co., 
at  Wellesley,  Mass., 
was  completed  this 
winter  in  record- 
breaking  time. 

The  ice  reaches 
the  machjne  in 
twenty-foot  squares 
and  the  four  cylin- 
der saws  cut  then 
into  the  regulatior 
size  cakes. 

Besides  the  elec- 
trically driven  saw: 
there  are  in  us< 
many  gasoline  en 
gine  driven  saws  fo: 
ice  cutting.  A  Fon 
engine  makes  a  goo< 
powerful  prirni 
mover  for  such  ; 
saw. 
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NOW  that  everything  in  the  line  of 
safety  apparatus  and  fire  announcers 
has  been  invented,  a  New  York 
genius,  a  fireman,  to  be  more  specific,  has 
perfected  and  patented  a  device  which  not 
only  gives  instant  alarm  in  case  of  fire, 
but  also  notifies  its  precise  and  exact  loca- 
tion, making  the  announcement  when  the 
heat  in  a  room  reaches  about  130  degrees 
Fahrenheit,  which  is  considerably  lower 
than  the  temperature  at  which  the  sprinkler 
system  would  operate.  In  thi-  way,  an- 
nouncement of  the  fire  is  made  long  be- 
fore the  automatic  sprinklers  flood  the 
apartment  or  building  with  water,  thus 
ruining  by  water  a  lot  of  material  which 


could  have  been  saved  if  the  sprinkler 
had  been  promptly  shut  off.  Knowing  the 
difficulties  and  the  faults  of  the  methods 
used  to-day,  the  inventor  has  developed 
mechanisms  which  are  actuated  by  weights 
in  which  electric  current  plays  but  a  very 
small  part,  and  as  long  as  gravity  exists 
the  mechanism  is  absolute  and  positive  in 
its  action.  ,  . 

Fuse  links  are  another  feature  of  this 
invention.  These  join  together  lengths  of 
cord  or  very  thin  wire.  This 
taut  wire  running  thru  a  series 
of  pulleys  finally  terminates  in  || 
the  fireproof  box  containing  the  | 
phonograph  apparatus.  A  weight  |* 
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is  suspended  to  the  cord  which  is  also  con 
nected  directly  to  the  lever  starting  th 
phonographic  mechanism.  Another  cori 
runs  up  thru  the  box  and  has  another  fus 
link  inserted  in  it,  the  latter  outside  of  th 
box  as  illustrated.  The  cord  now  passe 
thru  the  box  again  and  is  connected  to  th 
Bell  telephone  receiver  hook. 

When  a  fire  breaks  out  in  any  particu 
lar  portion  of  the  building,  one  of  the  fuse 
(Continued  on  page  1317) 
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"Hello,  Operator!— 
There  Is  a  Fire  at 
188  Blank  Street,  In 
the  Warehouse  on 
the  Second  Floor, 
Front.  Notify  Fire 
Headquarters  at 
York  1,000.  Central, 
there  is 

Etc."  This  Is  a 
Fire  Alarm  Call 
SPOKEN  Over  the 
Telephone  by  This 
Latest  Fire  Alarm 
Device.  Diagram  at 
Right  Shows  Fus- 
ible Links  "L"  In- 
serted in  Taut  Cord 
Which  Releases 
Phonograph,  As 
Soon  As  the  Links 
Are  Melted. 


Diagram  at  'Left 
Shows  Electric 
Thermostats  Which 
May  Be  Placed  on 
the  Ceiling  About 
10  Feet  Apart,  and 
Electric  Relay  or 
Tripping  Device  for 
Starting  Phono- 
graph In  Case  of 
Fire.  When  the 
Fusible  Link  Just 
Above  the  Cabinet 
Melts,  the  Phono- 
graph Is  Shut  Off, 
and  the  Telephone 
Hook  Is  Restored 
to  Normal  Condi- 
tion. 
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ELECTRIC  STEERING 
WHEEL  HEATER. 

This  newest  electric  win- 
ter driving  comfort  consists 
of  two  neat  leather  covered 
grips,  one  for  each  hand, 
which  lace  on  to  the  steer- 
ing wheel  at  any  place  con- 
venient for  driving.  Spe- 
cial resistance  wires  are 
cleverly  arranged  between 
two  copper  plates  in  such 
a  way  that  a  very  small 
current  is  sufficient  to  keep 
the  grips  warm.  They  oper- 
ate on  the  same  principle  as 
an  electric  heating  pad. 
After  a  certain  heat  is  ob- 
tained the  heaters  will  get 
no  hotter,  but  retain  an 
even  temperature.  They  are 
simple,  neat  and  efficient. 

A  type  designed  specially 
for  the  Ford  car  is  heated 
by  electricity  from  the  mag- 
neto. 

Safety  demands  a  firm  grip  of  the  steer- 
ing wheel  which  you  cannot  get  with  cold 
fingers.  The  new  device  keeps  your  fingers 
limber,  with  only  a  pair  of  light  gauntlets 
on,  which  enables  you  to  grip  the  wheel 
tight  on  the  coldest  winter  days,  giving  you 
a  safe  feeling  even  while  driving  over  pave- 
ments slippery  with  ice. 


This  Is  the  "Ford"  of  Europe  in  the  Central  Sections. 
Entirely   Mounted  on  the  Front  Above  the  Wheel. 


Electrically 


Heated  Steering 
Autos. 


Wheel  for 


The  heater  coils  use  only  half  the  current 
necessary  for  electric  headlights.  They  are 
operated  from  the  same  storage  battery  or 
magneto  that  supplies  the  headlights  and 
are  easy  to  attach.  They  can  be  put  on  in 
ten  minutes.  There  are  no  bolts  or  screws, 
or  holes  to  bore  ;  lace  on — wire  up — that's 
all. 


AUTO  PARKING  LIGHT. 

In  order  to  save  current  while  automo- 
biles are  standing  idle  on  the  streets,  an 
enterprising  concern  has  developed  this 
auto  parking  light.  This  lamp  is  attached 
to  the  rear  fender  and  takes  the  place  of 
the  regular  head  and  tail  lamps  when  the 
car  is  not  being  operated.  The  2-candle- 
power  bulb  is  said  to  consume  only  about 
a  quarter  of  the  current  the  regular  lamps 
use.  A  2j-2-inch  white  semaphore  lens  is 
furnished  in  front  of  the  lamp  and  a  red 
semaphore  lens  in  the  rear.  An  "off"  and 
"on"  switch  is  installed  on  the  lamp  itself. 


A  Small  Cur- 
rent -  Saving 
Electric  Park- 
ing Light  for 
Autos.  Lamp 
Is  Attached  to 
Rear  Fender. 
Flashes  White 
Ahead  and 
Red    to  Rear. 


NEW 


MAGNETO    FOR  FORDSON 
TRACTOR. 


One  of  the  neatest  and  most  effective 
easy-starting  ignition  appliances  yet  pro- 
duced for  the  Fordson  is  the  new  model 
magneto  fitted  with  an  impulse  starter 
coupling.  One  slow  turn  of  the  crank  of 
the  engine  gives  ignition  results  ordinarily 
had  at  500  revolutions  per  minute,  due  to 
the  impulse  starter  giving  a  quick  spin  to 
the  magneto  rotor  shaft.  The  new  outfit  is 
chain  driven  from  the  front  end  of  the 
crankshaft,  the  unit  being  located  on  the 
left  side  of  the  engine,  where  it  is  away 
from  exhaust  heat,  a  most  important  ad- 
vantage when  the  destructive  effect  of  the 
heat  is  considered.  The  heat  quickly  de- 
stroys distributor  blocks  and  reduces  the 
magnetic  life  of  the  magnets.  In  this  mag- 
neto all  this  has  been  eliminated.  All  that 
is  needed  for  installation  is  a  wrench.  No 
holes  need  be  drilled,  or  any  parts  re- 
moved or  discarded.  As  shown  in  the  ac- 
companying illustration,  the  magneto  rests 


Showing  New  Magneto  for  Fordson  Tractor 
Installed  on  Engine.  It  Has  an  Impulse 
Starter,  Giving  Full  Spark  on  One  Revolution. 

on  a  support  which  itself  is  braced  by 
brackets  attached  to  the  crankcase.  The 
instrument  is  driven  by  a  short  shaft  at 
one  end  of  which  is  an  adjustable  coupling 
and  at  the  other  two  bronze  bearings 
mounted  on  either  side  of  a  16-tooth 
sprocket.  This  sprocket  is  driven  by  a 
silent  chain  from  another  sprocket  at  the 
forward  end  of  the  camshaft.  The  silent 
chain  is  protected  by  a  guard  which  is  pro- 
vided with  an  oil  hole  so  that  the  chain  may 
be  given  an  occasional  oiling.  The  chain 
is  easily  adjusted. 


NEW  AUTOMOTIVE 
AMMETERS. 

Two  new  ammeters  for 
automobiles,  motor  boats, 
airplanes  and  other  auto- 
motives  have  recently  been 
added  to  a  well-known  line 
of  instruments. 

The  type  of  ammeter 
shown  is  an  inexpensive  in- 
strument, but  is  rugged,  re- 
liable and  amply  accurate 
for  the  service  for  which 
it  is  intended.  It  operates 
on  the  polarized-vane  prin- 
ciple, without  springs  or 
moving  coils,  is  dead  beat 
and  can  withstand  momen- 
tary overloads  of  500  am- 
peres without  injury. 

The  dial  is  two  inches  in 
diameter,  and  the  scale 
which  indicates  amperages 
of  from  15  to  30,  charge 
and  discharge,  is  an  inch 
and  a  half  long.  Either  black  dials  with 
white  figures  and  needles,  or  white  dials 
with  black  figures  and  needles  can  be  sup- 
plied. The  meter  is  arranged  for  flush 
mounting  in  the  dash  or  cowl. 

The  second  type  of  ammeter  was  origi- 
nally designed  for  government  radio  serv- 


The  Power  Plant  Is 
Photo — Edna  Purdy. 


Latest  Type  of  Auto  Ammeter.  White  or 
Black  Dials  Are  Available  on  These  Meters. 

ice,  and  is  the  smallest  dArsonval  instru- 
ment made.  Tho  but  two  inches  in  body 
diameter,  this  instrument  possesses  all  of 
the  delicacy  of  action,  high  sensibility, 
great  accuracy  and  ruggedness  of  the  stand- 
ard switch-board  type.  It  is  supplied  for 
flush  as  well  as  projection  mounting.  Volt- 
meters with  scales  ranging  from  3  volts  up- 
ward are  also  supplied  in  this  style  of  in- 
strument. 

Many  electrical  instruments  can  be  fur- 
nished, when  desired,  with  black  dials,  the 
figures,  scale,  and  pointer  being  white. 
The  comparative  illumination  on  black  and 
white  dial  instruments  is  vividly  shown  by 
the  acompanying  illustration,  which  shows 
a  white  and  black  dial  instrument  mounted 
side  by  side  on  a  switchboard  and  illumi- 
nated by  the  same  lamp. 


Comparative     Illumination     on  Black 
White-Dial  Instruments 


and 
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TO  appreciate  the  beauties  of  a  star- 
light night  get  as  far  away  from  the 
heart  of  the  city  as  possible.  No  ob- 
observations  of  the  heavens  can  be 
made  thru  slit-like  openings  between 
rows  of  houses  with  the  glare  of  street 
lights  in  one's  face  and  the  smoke,  dust  and 
haze  of  a  busy  city  enveloping  one  on  all 
sides.  Even  such  celestial  jewels  as  Sirius, 
Vega  and  Spica  shine  with  a  pale  and  sickly 
light  for  the  city  dwellers. 

Get  out  in  the  open  if  you  want  to  be- 
come acquainted  with  the  stars  and  choose, 
moreover,  a  clear,  moonless  night,  for 
bright  moonlight  blots  out  fully  half  of  the 
stars  that  would  otherwise  be  visible  to  the 
naked  eye. 

A  good  test  of  the  "seeing"'  is  the  visi- 
bility of  the  Milky  Way.  If  you  always 
view  the  heavens  from  the  outskirts  of  a 
great  city  the  Milky  Way  really  means  noth- 
ing to  you,  but  if  you  have  the  good  fortune 
to  be  aboard  ship  on  a  clear,  dark,  moon- 
less night  or  on  the  western  prairies  or  near 
the  summit  of  a  mountain  or  at  some  farm 
or  country  home  far  removed  from  the 
city  you  will  not  fail  to  see  at  some  hour 
of  the  night  a  portion  of  this  magnificent 
girdle  of  the  heavens,  the  groundwork  of 
the  universe,  where  suns  are  piled  upon 
suns  in  riotous  profusion  and  where  the 
misty  light  of  the  luminous  nebulae  leads 
into  the  dark  caves,  rifts  and  lanes  pro- 
duced by  the  non-luminous  nebulae,  the 
whole  giving  us  the  impression  of  an  elab- 
orate and  intricate  structure  that  reveals 
the  workings  of  a  Master-mind  and  over- 
whelms us  with  feelings  of  awe. 

In  attempting  to  explore  the  wonders  of 
the  heavens  with  an  opera-glass  some  ama- 
teurs have  complained  that  they  could  not 
find  Jupiter's  four  moons.  This  may  be  due 
either  to  poor  observing  conditions,  as  men- 
tioned above,  or  to  the  use  of  a  poor  glass 
or  to  failure  to  recognize  these  minute 
points  of  light  when  visible.  All  four 
moons  will  probably  not  be  visible  at  once, 
as  one  or  more  of  the  moons  will  usually  be 
in  transit  across  the  planet  or  occulted  be- 
hind the  planet  or  eclipsed  by  its  shadow. 

Continued  observing  from  night  to  night 
will  reveal  the  fact  that  these  little  bodies 
are  actually  revolving  around  the  plant. 

With  a  telescope  that  was  in  some  re- 
spects inferior  to  a  modern  field  glass  Gali- 
leo determined  the  periods  of  revolution  of 
all  four  satellites  within  a  few  nights  of 
their  discovery. 


An  Interesting  Telescopic  View  of  the  Planet 
Neptune  with  Its  Moon.  The  Little  White 
Spot  Near  the  Large  One  Is  Neptune's  Moon. 
An  Unusual  Photograph,  as  the  Little  Satel- 
Jlte  Is  a  Very  Difficult  Object  to  View,  Even 
Thru  a  Large  Telescope. 


ISABEL-  M.  ILEWESP  M. 

Of  the  U.  S.  Naval  Observatory 


Mars:  Region  of  Syrtis  Major.    Photos  Taken 
at    Yerkes,    September    28,    1909,  Showing 
Changes  Due  to  Rotation.    Exposure  3  to  4 
Seconds. 

Some  have  complained  also  of  the  "danc- 
ing" of  the  stars  when  viewed  thru  a  spy- 
glass or  small  telescope  of  greater  power 
than  an  ordinary  field  glass.  It  is  useless 
to  attempt  to  use  any  instrument  more  pow- 
erful than  a  field  glass  or  opera  glass  with- 
out a  tripod  or  rigid  mounting  of  some 
form. 

The  more  powerful  the  telescope  the 
more  carefully  it  must  be  mounted. 

Buildings  for  housing  powerful  telescopes 
are  built,  if  possible,  far  away  from  street- 
car lines  and  railroads  for  the  trembling 
of  the  ground  caused  by  the  passage  of 
trains  and  cars  affects  the  instruments. 
Telescopes  of  four  inches  or  more  in  aper- 
ture are  of  little  value  unless  mounted  on 
a  stone  or  cement  pier  and  housed  in  such 
a  way  as  to  be  entirely  free  of  the  floor,  as 
even  walking  across  the  floor  would  other- 
wise cause  the  instruments  to  tremble.  Tem- 
perature and  atmospheric  effects  must  also 
be  considered,  and  to  equalize  the  inside 
and  outside  temperature  and  overcome  the 
"boiling"  of  the  atmosphere  due  to  unequal 
temperature  the  astronomer  throws  open 
the  dome  of  the  observing  room  for  some 
time  before  he  expects  to  begin  his  obser- 
vations. 

At  most  large  observatories  "visitors' 
nights"  are  a  regular  feature.  Visitors  to 
Mt.  Wilson  Observatory  observe  the  great 
100-inch  reflector  from  a  glass  encased  ob- 
serving room  that  they  may  introduce  no 
temperature  effects  upon  the  sensitiveness 
of  this  powerful  instrument. 

There  are  certain  celestial  objects  that 
nearly  every  one  desires  to  see  thru  a  tele- 
scope. 

We  all  want  to  see  the  Moon  and  Sat- 
urn's rings  and  some  of  our  near  neighbors 
in  the  solar  system,  as  well  as  some  of  the 
most  interesting  objects  that  lie  many  light 
years  away,  the  great  nebulae  and  the 
globular  star  clusters  and  the  double  stars. 


The  best  general  view  of  the  moon,  as 
many  are  aware,  is  obtained  a  few  days 
after  the  first  quarter,  but  the  best  time  to 
study  any  particular  marking  is  when  it  lies 
near  the  terminator,  the  line  separating  the 
light  from  the  dark  portion  of  the  moon's 
surface.  The  marking,  crater  or  mountain 
or  cleft,  as  the  case  may  be,  is  then  illumi- 
nated by  a  low  sun  and  casts  a  long  shadow, 
which  indicates  the  height  and  form  of  the 
object.  Lunar  objects  that  stand  forth  beau- 
tifully when  the  sun  is  rising  or  setting 
upon  them  sometimes  entirely  disappear 
from  view  under  a  high  sun.  The  poorest 
of  all  times  to  observe  the  moon  is  at  the 
time  of  full  moon,  when  there  are  no  shad- 
ows and  all  detail  of  the  lunar  markings  is 
lost  in  a  flood  of  sunlight  under  vertical 
illumination. 

The  most  interesting  views  of  the  moon 
from  a  popular  point  of  view  are  those  ob- 
tained with  a  six-  or  eight-inch  telescope 
showing  the  entire  lunar  disk  in  the  field 
of  view. 

Highly  magnified  views  taken  with  the 
great  reflectors  and  refractors  show  the 
moon  to  us  piece-meal,  for,  as  the  mag- 
nification increases,  the  angular  width  of 
the  field  decreases,  and  instead  of  a  view  of 
the  entire  lunar  disk  we  get  a  "close-up" 
of  a  very  limited  portion  of  the  surface 
showing  great  detail. 

Venus  in  the  telescope  is  a  surprisingly 
beautiful  little  ob.  ect  if  seen  near  its  time 
of  greatest  brilliancy,  halfway  between  in- 
ferior conjunction  and  elongation,  when 
it  appears  as  an  exquisite  little  crescent 
moon.  With  a  magnifying  power  of  forty- 
five  Venus  appears  exactly  as  the  moon 
does  to  the  unaided  eye  when  it  is  four 
days  old,  tho,  of  course,  it  shows  no  dis- 
tinctive markings  such  as  appear  on  the 
lunar  surface,  for  the  surface  of  Venus  is 
screened  from  our  view  by  its  dense  at- 
mosphere. 

Astronomers  prefer  to  make  their  ob- 
servations of  Venus  and  Mercury  in  the 
daytime,  for  they  are  then  higher  in  the 
sky  and  the  observations  are  not  marred  by 
the  disturbing  atmospheric  effects  of  re- 
fraction, haze  and  "boiling"  that  are 
always  greatest  near  the  horizon. 

Saturn  is  one  celestial  object  that  hardly 
ever  disappoints  us.  His  rings  are  a  source 
of  never-failing  interest  to  everyone.  To 
be  sure,  they  disappear  from  view  for  a 
very  brief  period  once  every  fifteen  or 
seventeen  years,  when  our  line  of  vision 


Remarkable  Photograph  of  Saturn,  Taken 
November  17,  1911,  with  the  Sixty  Inch 
Telescope  of  the  Mt.  Wilson  Observatory. 
This  Shows  It  as  It  Appears  in  a  Powerful 
Reflecting  Telescope. 

lies  directly  in  their  plane,  but  such  dis- 
appearances are  comparatively  rare  and, 
even  at  such  times,  we  cannot  fail  to  be  in- 
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A  t  L  e  f  t— G  r  e  a  t 
Photographic  Neb- 
ula Near  PI  and 
Delta  Scorpii. 
Photographed  by 
Mr.  Barnard  with 
the  Bruce  Tele- 
scope. Exposure  8 
Hours  and  45  Min- 
utes. One  of  the 
Most  Beautiful 
Sights  in  the 
Heavens. 


At  Right  —  Encke's 
Comet,  Taken  at 
the  Yerkes  Obser- 
vatory, October  29, 
1914.  Note  the 
Great  Lengths  of 
the  Star  Trails, 
Which  Indicate 
Rapid  Motion  of 
the  Comet.  This 
Comet  Is  Noted  for 
Having  the  Short- 
est Period  of  All 
Known  Periodic 
Comets,  Three  and 
Three  -  Tenths 
Years.  At  Its 
Brightest,  It  Is  a 
Faint  Telescopic 
Object,  Showing  no 
Trail. 


erested  in  his  belts  and  his  moons  and  the 
renounced  flattening  at  the  poles,  which 
>  then  particularly  noticeable. 

Jupiter  also  delights  us  all  with  his  con- 
tantly  changing  belts  and  varied  coloring, 
nd  the  phenomena  of  his  four  historic 
loons  that  show  up  so  beautifully  even  in 
le  small  telescopes. 

Mars  in  the  telescope  is  usually  a  disap- 
ointment  to  every  one,  and  the  astronomer 
ever  presents  him  as  a  show  object;  in 
act,  he  prefers  not  to  show  him  at  all 
nless  you  are  prepared  beforehand.  The 
fartian  disk  is  small,  for  Mars  is   

tiny  world  after  all.  Its  surface 
;  less  than  a  third  that  of  the  earth, 

must  be  remembered.  To  glimpse 
tie  Martian  canals  one  needs  a 
-ained  eye  and  the  skill  in  observ- 
lg  that  only  comes  after  long  con- 
nued  practise,  as  well  as  excep- 
onally  fine  atmospheric  conditions, 
uch  as  are  not  usually  to  be  found 
n  visitors'  nights  at  the  observa- 
iries  of  our  large  cities. 

It  must  be  remembered  that  the 
laps  of  the  Martian  canals  that 
lost  of  us  have  seen  are  the  results 
f  years  of  painstaking  observations 
lade  under  superlatively  fine  observ- 
lg  conditions,  and  that  only  a  small 
roportion  of  the  total  number  of 
anals  have  been  seen  at  any  one 
me.  A  canal  may  flash  forth  dur- 
lg  a  moment  of  exceptional  seeing 
nd  then  be  dimmed  by  Martian 
lists  or  terrestrial  haze.  Even  the 
fiance  observer  will  note  the  snow 
aps,  however,  and  the  most  con- 
picuous  surface  markings. 

The  outer  planets,  Uranus  and 
leptune,  are  so  far  away  that  they 
re  of  little  interest  even  in  the  large 
;lescopes. 

In  delving  into  space  beyond  the 
}lar  system,  of  greatest  interest  to 
II  are  the  star  clusters  and  nebulae 
nd  the  double  and  multiple  star 
/stems,  as  well  as  the  many  won- 
erful  regions  of  the  Milky  Way. 

Aside  from  the  Great  Nebula  in 
|)rion,  which  is,  indeed,  a  wonder- 
M  object  in  the  telescope,  the  nebu- 
|ie  are,  on  the  whole,  disappointing 
j'hen  observed  directly.  Here  is  one 
jistance  in  which  the  photographic 
[late,  on  account  of  the  cumulative 
fleet  of  light,  is  vastly  superior  to 


the  human  eye.  All  the  wonderful  detail 
brought  out  in  the  photographs  of  the 
nebulae  and  star-clusters  is  the  result  of 
several  hours  of  photographic  exposure. 

The  Great  Spiral  Nebula  in  Andromeda, 
the  Trifid  Nebula  and  many  of  the  wonder- 
ful double  armed  spirals  with  which  we  are 
familiar  thru  their  photographs  show  up 
quite  disappointingly  in  the  telescope  be- 
cause they  appear  so  extremely  faint  to  the 
human  eye. 

Star  clusters,  as  well  as  nebulae,  appear 
at  their  best  photographically.    A  few  of 
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e  of  the  Most  Interesting  of  All  Comets  (Morehouse 
met)  Because  of  the  Sudden  and  Unexplainable 
anges  in  Form  and  Brightness  That  Were.Con- 
ually  Taking  Place.  The  Telescope  Was  Kept 
inted  on  the  Comet  While  the  Photograph  Was 
ing  Taken,  Which  Caused  the  Star  Images  to  Trail 
ross  the  Plate.  Taken  at  the  Yerkes  Observatory, 
October  15,  1908, 


the  coarser  globular  clusters  are  wonderful 
objects  in  the  larger  telescopes.  With  small 
three-inch  telescopes  it  is  difficult  to  make 
out  the  stellar  nature  of  even  the  coarsest 
of  the  star  clusters. 

Double  and  multiple  star-systems  can 
always  be  found  even  with  as  modest  an 
instrument  as  an  opera  glass,  for  these 
systems  abound  in  the  heavens.  At  a  con- 
servative estimate  at  least  one  out  of  every 
four  stars  belongs  to  a  physically  connected 
system  composed  of  two  or  more  stars  re- 
volving around  a  common  center  of  gravity. 
One  of  the  tests  of  the  power  of  a 
telescope  is  its  ability  to  separate 
close  double  stars.  A  six-inch  tele- 
scope will  separate  a  double  star  into 
its  two  components  that  appears  as 
a  single  star  in  a  three-  or  four-inch 
telescope,  while  it  will  in  turn  show 
as  a  single  star  a  close  double  that 
can  be  separated  by  a  telescope  of 
greater  aperture. 

Some  double  stars  are  so  close  that 
no  existing  telescope  is  powerful 
enough  to  separate  them,  tho  the 
shifting  of  spectral  lines  will  reveal 
that  a  companion  star  is  present. 
Such  double  star  systems  are  called 
spectroscop ic  b inaries. 

The  wider  doubles  are  frequently 
of  beautifully  contrasting  colors,  such 
as  green  and  red  or  blue  and  gold. 
Many  of  these  gems  are  visible  in 
the  smallest  telescopes  and  they  are 
among  the  wonders  of  the  heavens 
that  every  one  will  want  to  see. 

Often  the  faint  companion  of  a 
brilliant  star  will  be  invisible  in  small 
telescopes  because  of  the  glare  of 
light  from  its  bright  companion. 
Such  is  the  case  with  the  companions 
of  Rigel  and  Antares. 

Close  satellites  of  the  planets 
Jupiter,  Saturn  and  Mars  are  also 
difficult  to  find,  not  only  because 
they  are  small,  but  because  they  must 
always  be  so  close  to  the  planet  that 
they  are  dimmed  by  its  light.  For 
the  same  reason  our  terrestrial 
planets  are  invisible  at  the  distance 
of  the  outer  planets. 

Comets  are  not  interesting  objects 
to  view  telescopically,  as  they  are 
extremely  faint.  No  extended  sur- 
face, such  as  the  disk  of  a  planet  or 
a  comet  can  appear  brighter  tele- 
scopically than  it  does  to  the  naked 
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At  Left  —  The  Bruce 
T  e  I  e  s  c  o«p  e  of  the 
Yerkes  Observatory, 
Showing  the  Thre* 
Objectives  by  Means 
of  Which  Different 
Sized  Photographs  of 
the  Same  Regions  May 
Be  Photographed  Si- 
multaneously. Magnif- 
icent Photographs  of 
the  "Milky  Way"  Were 
Taken  by  Mr.  Barnard 
with  This  Instrument, 
Temporarily  Located 
on  Mount  Wilson,  Cal. 
The  Plate  Holders  Are 
Placed  at  the  Eye-End 
of  the  Telescope. 


At  Right — A  Universe 
of  Suns:  The  Great 
Star  Cluster  in  Hercu- 
les (Messier  13).  Dis- 
tance from  the  Earth 
Estimated  To  Be  37,000 
Light  Years.  Photo- 
graphed with  the  Six- 
ty-foot Reflector  of  the 
Mt.  Wilson  Observa- 
tory. Exposure  11 
Hours.  This  Is  Visible 
to  the  Naked  Eye  as  a 
Faint,  Hazy  Patch  of 
Light.  In  a  Three- 
Inch  Telescope,  Its 
Stellar  Nature  Can 
Hardly  Be  Distin- 
guished. 


eye,  for  altho  the  increase  in  light  is  pro- 
portional to  the  square  of  the  diameter  of 
the  lens,  the  magnification  of  the  object  by 
the  eyepiece  spreads  this  light  over  a  greater 
surface  and  the  total  amount  of  light  re- 
ceived  by  the  eye  is  less  than  when  the  ob- 
ject is  gazed  at  directly. 

The  total  amount  of  light  received  from 
the  stars,  however,  is  greatly  increased  as 
the  diameter  of  the  lens  increases,  because 
they  appear  as  points  of  light.  The  bright 
stars  can  be  seen  in  the  daytime  in  the  tele- 
scope and  millions  upon  millions  of  stars 
invisible  to  the  naked  eye  can  be  seen  in  the 
telescope.  Many  more  millions  that  can- 
not be  seen  by  the  eye,  even  with  telescopic 
aid,  can  be  brought  out  by  the  cumulative 
action  of  light  upon  the  photographic 
plate. 

Photography  is  of  little  value  in  study- 
ing in  detail  surface  markings  of  the  plan- 
ets on  account  of  the  rotation  of  the  plan- 
ets on  their  axes,  which  makes  long  photo- 
graphic exposures  impracticable. 

The  Martian  canals  have  lately  been  pho- 
tographed at  the  Lowell  Observatory,  and 
Dr.  Slipher's  wonderful  photographs  of 
Jupiter  give  unsurpassed  general  views  of 
the  Jovian  markings,  but  all  the  more  deli- 
cate changes  in  tint  and  shade  of  the  mark- 
ings of  Jupiter,  Saturn  and  Mars  and,  in 
fact,  of  the  lunar  markings  as  well,  can 
be  caught  only  by  the  human  eye,  which 


excels  the  photographic  plate  in  catching 
fleeting  glimpses  of^fine  detail  and  in  utiliz- 
ing the  rare  instants  of  perfect  seeing  which 
occur  from  time  to  time  in  all  localities. 

Photography  is  far  more  valuable  for 
cometary  work  than  in  delineating  plane- 
tary features. 

In  spite  of  the  fact  that  a  comet  is  mov- 
ing rapidly  thru  the  solar  system,  valuable 
photographic  exposures  of  even  several 
hours'  duration  can  be  obtained  by  stopping 
the  clockwork  of  the  telescope,  which  keeps 
the  stars  immovable  in  the  field,  and  allow- 
ing the  stars  to  trail  across  the  field  while 
an  observer  keeps  the  telescope  pointed  on 
the  comet  thruout  the  time  of  exposure  by 
means  of  the  cross-wires  in  the  finder  of 
the  telescope  or  by  some  similar  means. 

Wonderful  photographs  of  comets  have 
been  obtained  by  such  methods  and  these 
are  of  great  scientific  value  in  that  they 
afford  indisputable  evidence  of  the  changes 
in  the  form  and  general  appearance  of  a 
comet  that  often  take  place  with  startling 
suddenness. 

The  speed  with  which  the  comet  is  mov- 
ing can  be  judged  from  the  length  of  the 
star  trails  produced  during  the  exposure. 

Photographs  of  comets  are  of  great  value 
to  any  one  interested  in  researches  into  the 
causes  of  the  remarkable  and  unaccountable 
changes  in  the  behavior  of  comets  that  are 
continually  occurring. 


One  of  the  most  interesting  of  all  come 
was  Comet  Morehouse  (1908),  which,  t 
never  bright,  exhibited  some  very  strikii 
phenomena.  Its  brightness  changed  frc 
time  to  time  in  a  most  erratic  manner,  ai 
the  material  that  formed  the  tail  at  tim 
appeared  to  be  swept  aside  by  unseen  fore 
or  driven  from  the  head  with  unaccountat 
rapidity.  It  may  be  considered  one  of  t 
most  mysterious  comets  that  has  ever  a 
peared.  Many  excellent  photographs  of  tl 
comet  were  taken  which  prove  the  pec 
liarity  of  its  behavior. 

Of  special  interest  this  spring  will  be  t 
apposition  of  Mars,  which  will  occur  < 
April  21.  Mars'  nearest  approach  to  t 
earth  will  take  place  a  few  days  later,  i 
April  27,  when  it  will  be  about  fifty-fo 
million  miles  from  the  earth.  In  1922  ai 
1924  the  distance  will  be  even  less. 

Any  one  may  find  the  ruddy-hued  plan 
at  that  time  very  readily,  as  it  will  be  t 
brightest  red  star  in  view  in  the  evenir 
At  the  time  of  apposition  Mars  will 
almost  as  bright  as  Sirius,  the  brightest  st 
in  the  sky,  which  will  disappear  below  t 
western  horizon  very  early  in  the  evenii 
by  the  last  of  April.  At  the  same  tir 
Mars  will  appear  in  the  eastern  sky  short 
after  sunset  and  will  be  on  the  meridian 
midnight.  Jupiter  will  also  be  seen  ju 
west  of  the  meridian  at  sunset  and  will  n 
set  until  after  midnight. 


it  Earnest  RuatlhierforclL  On  Tfie  Problem 

Of  Radioactivity 


In  the  first  Silvanus  Thompson  Memorial 
Lecture,  delivered  before  the  Rontgen  So- 
ciety Sir  Ernest  Rutherford,  F.  R.  S.,  re- 
viewed the  various  lines  of  scientific  inves- 
tigation opened  up  as  a  result  of  the  dis- 
covery of  X-rays.  In  a  tribute  to  the  first 
president  of  the  society,  in  whose  honor  the 
lectureship  was  instituted,  he  mentioned 
that  on  the  morning  that  the  late  Silvanus 
Thompson  read  of  Rontgen's  discovery  he 
set  to  work,  and  by  nightfall  had  succeeded 
in  producing  what  was  probably  the  first 
X-ray  photograph  taken  in  England.  The 
outbreak  of  war,  Professor  Rutherford 
said,  had  caused  an  almost  complete  stop- 
page in  the  great  tide  of  advance  in  pure 
a^ionnr-  K,,t  tVip  lull  afforded  a  suitable  op- 


portunity for  looking  back  with  some  de- 
gree of  perspective  over  the  ground  covered 
during  the  last  twenty  years. 

Undoubtedly  the  discovery  of  this  new 
type  of  radiation  marked  the  beginning  of 
an  epoch  in  physical  science  and  had 
brought  about  a  revolution  in  ideas  of  the 
nature  of  matter  and  electricity  almost  as 
marked  as  that  produced  in  biology  by  the 
theory  of  evolution.  The  two  decades  from 
1895  to  1915  had  been  a  period  of  pioneer 
advance  over  a  new  and  fertile  territory, 
with  the  almost  daily  discovery  of  inter- 
esting facts  and  the  gradual  unfolding  of 
fundamental  ideas.  The  directions  of  ad- 
vance which  had  been  stimulated  by  the 
discoverv  of  X-rays  included  investigation 


on  the  ionization  of  gases,  electrons,  tl 
diffraction  of  X-rays  by  crystals,  and,  mo 
important  of  all,  the  phenomena  of  radii 
activity,  which  was  an  even  more  dire 
consequence  of  the*  discovery  of  X-raj 
than  the  work  on  the  electron.  The  I 
quence  of  changes  in  uranium,  thorium,  ar 
actinium  had  now  been  followed  out,  nc 
indeed  completely,  but  in  the  main  part.  K 
doubt  there  would  still  be  in  the  futu; 
considerable  developments  as  the  result  ( 
investigations  of  the  multiple  transform; 
tions  of  the  atom,  but  as  a  whole,  apa 
from  a  few  outstanding  difficulties,  like  tl 
origin  of  actinium,  fee  JrraB'sformatien  c 
radioactive  bodies  was  fairly  well  nndei 
stood. 


April.  1920 


SECOND  HONORABLE  MENTION. 

I  wish  to  say  that  the  peculiar  effect  re- 
produced on  the  sample  piece  of  film  pub- 
lisht  in  the  December  issue  of  the  Elf.c- 
trical  Experimenter  was  probably  caused 
by  the  distorted  curve  of  the  primary  alter- 
nating current  which  was  probably  operat- 
ing at  commercial  frequency. 

A  distorted  curve  is  considered  as  a  re- 
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Diagram  to  Accompany  Mr.  Coffman's  Ex- 
planation   of   the   "Mysterious  Rabbit." 

sultant  of  a  sine  curve  of  the  same  fre- 
quency as  the  distorted  curve,  combined 
with  a  number  of  other  sine  curves  of  a 
higher  frequency.  The  shape  of  the  re- 
sultant curve  depends  on  the  features  of 
design  of  the  circuit.  The  sine  wave  of 
the  same  frequency  as  the  distorted  wave 
is  called  the  fundamental  wave,  and  the 
higher  frequency  components  are  called 
harmonics.  Practically  the  resultant  of 
the  fundamental  and  a  limited  number  of 
harmonics  will  represent  any  distorted 
wave  with  sufficient  accuracy. 

The  actual  shape  of  curves  is  deter- 
mined by  means  of  an  oscillograph  or  by 
some  other  method.  In  practice  the  prob- 
lem is  usually  that  of  splitting  up  a  given 
distorted  curve  into  the  fundamental  and 
harmonics,  and  the  ability  to  distinguish 
at  a  glance  the  presence  of  prominent  har- 
monics in  any  distorted  curve  can  be  at- 
tained only  by  practice  in  drawing  different 
fundamental  waves  and  harmonics  and  add- 
ing these  algebraically.  In  making  such 
drawings  the  maximum  value  of  the  har- 
monics should  be  taken  at  less  than  the 
maximum  value  of  the  fundamental. 

By  referring  to  the  photo  of  the  film, 
we  may  draw  a  resultant  curve  which  will 
be  distorted  as  can  be  seen.  The  resultant 
curve  is  shown  in  the  illustration.  By  be- 
ginning at  the  top  of  the  film  and  going 
down  it  can  be  seen  that  the  power  of  the 
primary  inducing  current  gradually  in- 
creased, and  then  suddenly  flasht  up  to 
maximum  power  when  view  six  was  taken. 
The  numerals  in  the  accompanying  illus- 
tration represent  the  time  at  which  the  re- 
spective views  were  taken.  By  analyzation 
of  the  resultant  curves,  it  is  proven  that 
it  consists  of  the  fundamental  wave  b 
and  the  second  and  fourth  harmonics  c 
and  d,  respectively. 

Altho  the  current  in  the  high  frequency- 
secondary  circuit  was  oscillating  at  an  ex- 
tremely high  frequency,  compared  with 
that  in  the  primary  circuit,  the  power  of 
the  same  at  any  instant  was  dependant 
upon  the  power  of  the  current  in  the  pri- 
mary at  that  instant. 

Raymond  Noble  Coffman. 
105  Burt  Ave., 
Newark,  Ohio. 
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(CONTINUED  FROM  THE  MARCH  NUMBER) 

THIRD    HONORABLE  MENTION. 

The  effect  obtained  in  making  motion 
pictures  of  the  rabbit  undergoing  the 
corona  discharge  from  a  high  frequency 
apparatus  is  due  to  the  fact  that  the  ex- 
posures are  made  without  reference  to  the 
intermittent  appearance  and  disappearance 
of  the  corona  discharge. 

In  a  high  frequency  set  the  secondary 
voltage  and  current  rises  to  maximum  and 
drops  to  zero  value  in  a  rapidly  succeed- 
ing train  of  high  frequency  waves  for  each 
discharge  of  the  primary  spark  gap.  That 
is,  the  frequency  may  be  200,000  cycles  per 
second,  but  these  wave  trains  are  split  into 
groups  with  a  wave  envelope  of  a  shape 
determined  by  the  frequency  of  sparking 
and  the  damping  in  the  circuits. 

A  motion  picture  camera  operating  at  a 
rate  of  sixteen  exposures  per  second  with 
each  exposure  lasting,  say,  .01  second,  will 
snap  the  corona  in  the  different  stages  of 
its  changing  values.  The  first  five  ex- 
posures on  the  length  of  'film  were  made 
when  the  corona  was  at  a  value  below  its 
maximum,  the  sixth  exposure  occurring  at 
the  exact  instant  it  had  reached  its  maxi- 
mum value  in  one  of  its  recurring  cycles. 
Were  the  rate  of  exposure  and  spark  dis- 
charge kept  at  the  same  rate  a  perfect  pic- 
ture would  be  obtained  at  regular  inter- 
vals. 

Thos.  W.  Benson. 

2,111  M  St., 

Philadelphia,  Pa. 

FOURTH  HONORABLE  MENTION. 

To  explain  this  strange  phenomenon,  it 
is  assumed  that  the  spark-discharge  used 
was  of  a  highly  dampt  order,  also  the  speed 
of  the  camera  at  the  time  happened  to  be 
running  at  a  speed,  synchronous  to  one  of 
the  many  harmonics  of  a  wavelength  de- 
velopt  by  the  frequency  of  the  spark  dis- 
charge. 

If  this  be  true,  then  each  picture,  begin- 
ning at  the  top  would  not  necessarily  be 
taken  of  the  next  wave,  of  the  train,  but 
the  next  in  their  order  of  the  harmonic. 

It  must  be  understood  that  the  harmonic 
is  moving  constantly  with  the  frequency- 
of  the  wavelength  developt  by  the  spark 
discharge. 

In  this  case  the  camera  shutter  opens 
only  when  the  harmonic  is  in  evidence ;  that 
is,  there  is  no  picture  taken  except  when 
the  harmonic  covers  some  one  point  of  the 
discharge  wave-train. 

To  illustrate  this,  the  full  lines  in  the 
drawing  show  the  oscillations  of  only  one 
spark  discharge,  and  the  broken  lines  show 
the  harmonic  position  relative  to  the  open- 
ing of  the  camera  shutter  on  a  spark  dis- 
charge, that  is,  the  first  picture  in  the  il- 
lustration would  be  taken  when  the  har- 
monic was  in  a  position  as  shown  at  C 
in  the  drawing,  the  second  taken  when  the 
harmonic  a^ain  crost  a  wave-train  or  at 
a  point  D,  the  third  at  a  point  E,  the  fourth 
at  a  poist  F,  the  fifth  at  a  point  G,  the 
sixth  picture  would  be  taken  from  the  first 
rush  of  current  in  discharging  or  at  a  point 
A,  the  seventh  and  eighth  would  be  taken 
at  a  point  G  also  or  even  later  if  the  time- 
length  of  the  wave-train  was  greater. 

I  have  made  many  photographs  of  spark- 
discharges,  sometimes  obtaining  no  picture 
at  all,  and  never  any  two  of  the  same 
strength  or  density. 

By  using  a  speed  camera  with  a  shutter 
speed  of  one,  three  or  four  hundredths  of 
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a  second,  pictures  of  this  nature  are  easily 
obtained. 

The  movie  camera  gives  the  same  effect, 
except  that  there  are  sixteen  pictures  per 
second  in  the  standard  machine,  therefore 
the  camera  must  have  been  running  at  a 
speed  synchronous  to  a  harmonic  wave- 
length developt  when  the  discharge  took 
place. 

Harold  C.  Simons, 
Elec.  (R.  O.)  U.  S.  N., 
Frankford,  Mich. 


Harmonics  Enter  Into  the  Solution  of  the 
"Rabbit  Puzzle"  by  Mr.  Simons. 


FIFTH     HONORABLE  MENTION. 

As  everyone  knows  who  is  familiar  with 
alternating  current  on  open  circuit  (such 
as  the  poles  and  secondary  windings  of  an 
high  frequency  induction  coil  constitute) 
the  poles  are  electrified  alternately  with 
charges  of  positive  and  negative  sign,  one 
pole  being  positive  while  the  other  is  nega- 
tive. With  a  frequency  of  two  hundred 
thousand  the  change  in  sign  of  the  charge 
of  either  pole  occurs  so  rapidly  that  the 
discharge  seems  to  the  unaided  eye  to  be 
continuous. 

The  fact  of  the  matter  is  that  the  dis- 
charge is  not  continuous,  but  approaches  a 
maximum  as  the  pole  under  observation  is 
charged  with  electricity  of  one  sign  at  its 
highest  potential ;  dies  down  and  disap- 
pears with  the  lowering  of  this  potential, 
only  to  reappear  when  the  pole  is  almost 
immediately  charged  with  electricity  of  the 
opposite  sign  at  a  rising  potential. 

Thus  it  will  be  seen  that  if  a  camera 
with  a  fast  working  speed  were  trained 
upon  the  rabbit  ( in  this  case  constituting 
part  of  one  pole  of  the  machine)  and  the 
film  exposed  at  the  time  that  the  electric 
charge  was  changing  signs  (that  is,  when 
there  is  no  discharge),  the  film  when  de- 
velopt would  be  blank,  while  if  exposed 
at  the  time  of  maximum  discharge  the  re- 
sult would  be  as  shown  in  picture  number 
six. 

As  the  moving  picture  camera  has  a 
"frequency"  of  approximately  sixteen,  and 
the  electrical  discharge  a  frequency  of  two 
hundred  thousand,  the  exposures  would  be 
made  at  times  of  different  degrees  of  dis- 
charge. 

Thus  exposure  number  one  was  made 
when  the  discharge  was  approaching  a 
minimum.  Number  two  was  made  as  the 
potential  of  the  charge  was  still  lower 
than  the  potential  of  the  charge  photo- 
graphed in  number  one :  numbers  three 
and  four  are  photographs  of  receding 
potential,  while  in  number  five  the  ex- 
posures of  the  camera  and  the  frequency 
of  the  electrical  machine  again  commence 
to  be  in  synchronism,  and  the  result  is 
that  the  sixth  exposure  was  made  just  as 
the  discharge  was  at  its  maximum  bril- 
liancy, while  numbers  seven  and  eight 
again  were  made  at  times  of  discharge  of 
lower  potential. 

Frank  L.  Hevdon. 

Ponca,  Neb. 

{Continued  on  page  1317) 
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>y  PROF.  FIUOYD  L.  BARROW 


Left  —  Making 
Phosphine  Rings  Is 
an  Extremely  In- 
teresting "Chemi- 
cal Stunt,"  Which 
Will  Please  All 
Those  Who  Have 
Even  a  Small  Lab- 
oratory. The  Gas 
Rings  Arise  in  the 
Form  of  Beautiful 
Concentric  Circles. 

Right —  Generation 
of  Water  Gas  Is 
Here  Readily  Dem- 
onstrated, the  Gas 
Being  Collected  by 
Downward  Water 
Displacement.  Note 
Bunsen  Burner 
Quartet.  The  Set- 
up of  the  Appa- 
ratus Is  Clearly 
Depicted  in  Dia- 
gram, Figure  11. 


FLAMES  AND  ILLUMINANTS. 

THE  object  of  experimentation  in  the 
home  laboratory  should  not  be 
amusement,  merely.  If  that  were 
the  sole  purpose,  il  would  not  be 
worth  the  time  and  effort  required. 
But  the  skill  in  manipulation,  the  knowledge 
of  chemistry,  the  training  in  observation 
and  the  interest  in  scientific  work  acquired 
in  such  practice  are  of  inestimable  value. 
It  is  well  to  remember,  too,  that  a  century 
and  a  half  ago  when  chemistry  was  in  its 
infancy  most  of  the  great  chemical  dis- 
coveries were  made  in  home  laboratories. 
Therefore,  in  all  the  work  make  it  the  best 
possible,  be  sure  you  understand  the  chem- 
istry back  of  it  and  seek  at  every  point  to 
gain  increased  skill  in  manipulation. 

In  this  article  we  shall  consider  the 
chemistry  of  flames  and  illumlnants — a  most 
important  field  of  chemical  investigation. 
Perhaps,  we  had  better  start  off  with  the 
fact  that  to  produce  a  flame  requires  the 
union  of  two  gases  or  vapors.  Red  hot 
coals  glow  but  there  is  no  flame.  Likewise 
the  burning  of  iron  in  oxygen  or  the  union 
of  sulfur  and  zinc  dust  produces  light  but 
no  flame. 


IGNITION  OF  GAS  FROM  AN  EXTINGUISHED 
CANDLE. 

Light  a  candle  and  when  it  is  burning 
well  blow  out  the  flame.  Immediately  hold 
a  lighted  match  in  the  rising  smoke  a  half 
inch  above  the  wick,  when  the  vapor  will 
catch  fire  and  running  back  will  communi- 
cate the  flame  to  the  wick. 

To  show  this  on  a  larger  scale  arrange 
a  candle  and  Argand  lamp  chimney  as 
shown  in  figure  1  allowing  for  good  ventila- 
tion.   On  blowing  out  the  flame  and  ap- 


An  Extremely  Simple  Acetylene  Gas  Lamp 
Whereby  the  Amateur  Chemist  Can  Work  at 
Night.  The  Light  Emitted  Is  Very  Constant 
and  the  Lamp  May  Be  Turned  Off  by  Simply 
Tightening  the  Pinch-Cock.  The  Embryo 
Chemist  Is  Here  Seen  Carrying  on  an  Analy- 
sis Experiment  by  the  Acetylene  Lamp. 


Here  Is  Something  New  to  Try  on  the  Gas 
Company.  Instead  of  Burning  Gas  in  Air — 
Do  Both;  Burn  Air  in  Gas  and  Gas  in  Air 
Simultaneously,  Thus  ODtaining  Two  Lights 
at  the  Cost  of  One.  The  Trick  Lies  in  the 
Lighting  and  Piping  Arrangements  of  the 
Apparatus. 


plying  the  lighted  match  to  the  top  of 
the  chimney,  the  candle  will  be  relighted. 
The  chimnev  may  be  3  or  4  inches  in 
height. 

TO  ILLUSTRATE  THE  TERM  "SUPPORTER 
OF  COMBUSTION." 

A  gas  may  be  combustible  and  yet  not  a 
supporter  of  combustion.  This  is  well  il- 
lustrated with  hydrogen.  Generate  a  cylin- 
der of  the  gas  in  the  usual  way  by  the 
action  of  dilute  sulfuric  on  zinc  and  collect 
the  gas  over  water. 

Now  as  shown  in  figure  2  hold  the  cyl- 
inder of  hydrogen  in  the  left  hand,  mouth 


downward  and  thrust  upward  into  it  a 
lighted  candle  attached  to  a  wire.  The 
hydrogen  lights  at  the  mouth  of  the  cyl- 
inder with  a  small  explosion,  burning  with 
an  almost  colorless  flame,  but  the  candle 
immediately  goes  out.  Upon  withdrawing 
the  candle  it  is  relighted  at  the  mouth, 
showing  that  the  hydrogen  itself  is  burn- 
ing. The  operation  may  be  repeated  a 
number  of  times  before  the  gas  is  ex- 
hausted. This  shows  clearly  that  while  the 
hydrogen  is  combustible  it  does  not  sup- 
port combustion.  This  is  also  true  of 
many  other  gases. 

BURNING  AIR. 

That  either  illuminating  gas  or  air  may 
be  regarded  as  the  supporter  of  combustion 
is  shown  by  the  following  experiment : 

Fit  a  lamp  chimney  with  a  2-holed  rub- 
ber stopper  carrying  a  glass  elbow  and  a 
straight  glass  tube  as  shown  in  figure  3. 
The  straight  tube  should  be  about  10  milli- 
meters in  diameter.  On  the  top  of  the 
chimney  place  a  piece  of  asbestos  board 
with  a  small  hole  in  the  center.  Now  con- 
nect the  glass  elbow  with  the  gas  supply 
and  closing  the  hole  in  the  asbestos  board 
with  the  palm  of  the  hand  turn  on  the 


The  Gas  Flame  Above  Shown  Coming  Front 
the  Bottle  Is  Due  to  the  Fact  That  Gas  Had 
Been  Introduced  Primarily  and  Later  Shut 
Off.  Air  Mixes  With  the  Gas  in  the  Bottle 
Until  Finally  the  Mixture  Therein  Contained 
Is  of  a  Sufficient  Explosive  Context  to  Go  Off 
With  a  Loud  Report. 
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Igniting    the    Gas    From    an  Extinguished 
Candle,  Thus  Lighting  the  Candle  Again. 

Above,  Diagram  Showing  That  Even  Those 
Gases  Which  Burn  Can  Act  as  Supporters  of 
Combustion  In  Which  Case  They  Need  Not 
Burn. 

gas.  Then  light  the  gas  at  the  lower  end 
of  the  straight  tube,  immediately  remove 
your  hand  from  the  cardboard  and  also 
light  the  gas  at  the  top  of  the  chimney. 
Two  flames  will  result,  one  at  the  top  of 
the  chimney,  which  is  the  excess  of  gas 
burning  in  air  and  the  other  at  the  top  of 
the  straight  tube,  which  is  air  burning  in  an 
atmosphere  of  illuminating  gas.  Thus  air 
is  the  combustible  gas  here  and  the  illumi- 
nating gas  is  the  supporter  of  combustion. 

AN  EXPLOSIVE  MIXTURE. 

Secure  a  2-holed  Woolf  bottle  of  two 
or  three  liters  capac- 
ity and  fit  the  necks 
with  stoppers  carry- 
ing glass  tubes  as 
shown  in  Figure  4. 
The  straight  tube 
should  be  about  10  or 
12  millimeters  in 
diameter.  Connect 
the  glass  elbow  with 
a  gas  cock,  and  turn- 
ing on  the  gas  drive 
out  the  air  from  the 
bottle.  Light  the  gas 
at  the  top  of  the 
straight  tube  and 
then  withdraw  the 
elbow  with  its  stop- 
per, at  the  same  time 
turning  off  the  gas. 
Trje  flame  will  con- 
tinue to  burn  at  the 
top   of   the  straight 

tube  for  a  few  minutes  and  then  seem  to 
disappear  entirely.  But  do  not  conclude 
that  nothing  will  happen.  Wait,  and  sud- 
denly a  sharp  report  will  occur  and  the 
bottle  will  be  filled  with  a  sheet  of  flame. 
In  a  darkened  room  the  effect  is  much 
more  impressive. 

As  the  burning  gas  escapes,  air  enters 
thru  the  open  neck  until  the  bottle  is  full 


of  an  explosive  mixture  of  gas  and  air, 
when  the  feeble  flame  strikes  down  into  the 
mixture  and  ignites  it.   The  "striking  back 
of  a  gas  stove  or  Bunscn  burner  is  due  to 
the  same  cause. 

THE  SAFETY  LAMP. 

Multiply  the  above  explosion  a  million 
times  and  you  will  have  something  like  the 
effect  produced  by  an  explosion  of  "fire 
damp"  in  a  coal  mine.  It  will  show  you, 
too,  the  necessity  for  the  miner's  safety 
lamp  invented  by  Sir  Humphrey  Davy  a 
century  ago. 

The  principle  of  this  lamp  is  well  shown 
by  surrounding  a  candle  with  a  cylinder  of 
fine  iron  or  copper  gauze.  Cut  a  sheet  of 
gauze  6  by  8  inches  and  roll  it  into  a  cyl- 
inder and  fasten  it  along  the  edges.  At 
the  bottom  place  a  candle,  securing  it  in 
position  with  wire  supports. 

Light  the  candle  and  hold  the  cylinder 
horizontally  in  jet  of  illuminating  gas  as 
shown  in  figure  5.  The  gas  will  be  seen 
to  burn  inside  the  cylinder  but  the  flame 
will  not  communicate  outside  and  the  burner 
will  not  light.  This  gauze  may  even  be- 
come red  hot  without  igniting  the  gas  on 
the  outside.  So  good  a  conductor  of  heat 
is  the  gauze  that  the  gas  does  not  reach 
its  kindling  temperature.  A  simple  applica- 
tion of  a  physical  principle,  and  yet  it  has 
saved  thousands  of  lives. 

A  BUNSEN  BURNER  FLAME. 

With  the  air  holes  open  at  the  bottom  of 
the  tube  a  Bunsen  burner  flame  shows  two 
distinct  cones — an  outer  cone  of  burning 
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Fig.  4 


The  Plan  of  the  Miners  Safety  Lamp  Show- 
ing That  an  Explosive  or  Dangerous  Gas 
Will  Burn  Inside  the  Wire  Gauze  Cage,  Yet 
Not  Ignite  the  Atmosphere  of  Gas  Surround- 
ing It. 

Demon  .rating  That  the  Inner  Cone  of  the 
Bunsen  Flame  Is  Cool. 


Your  Own  Gas  Generator;  Making  "Water  Gas."   You  Can  Bottle  It  and  Use  It  to  Your 

Heart's  Content. 

gas  called  the  "oxidizing"  flame  and  an 
inner  cone  of  unburned  gas  called  the  "re- 
ducing" flame.. 

That  the  inner  cone  is  not  undergoing 
combustion  is  very  strikingly  shown  in  the 
following  way :  Thrust  a  pin  thru  a  match 
stick  about  a  half  inch  below  the  head. 
Mount  this  in  the  top  of  a  Bunsen  burner 
and  turn  on  the  gas.  Now  light  the  gas 
and  observe  that  the  match  does  not  burn. 
To  show  that  it  has  not  burned  turn  off 
the  gas  and  it  will  be  found  that  the  match 
is  perfectly  good  and  can  be  lighted  in  the 
usual  way. 

Another  very  striking  experiment  to 
demonstrate  this  fact  is  illustrated  in  figure 
6.  Make  a  burner  of  a  small  glass  funnel 
and  over  the  top  place  a  piece  of  fine  cop- 
per gauze.  In  the  center  of  the  gauze 
place  a  small  heap  of  gunpowder  or  flash- 
light powder.  Turn  on  the  gas  and  light 
it  by  bringing  a  match  down  from  above. 
The  gas  will  burn  but  the  powder  will 
remain  unignited.  Slowly  turn  off  the  gas 
and  as  the  flame  diminishes  in  size  the 
powder  will  ignite. 

SPONTANEOUS    IGNITION    OF  HYDROGEN. 

Direct  a  stream  of  hydrogen  from  a 
generator  on  some  platinized  asbestos,  when 
the  asbestos  will  be  seen  to  glow  and  pres- 
ently the  hydrogen  will  ignite. 


Fig.  6 


Burning  Air  In  an  Atmosphere  of  Illuminat- 
ing Gas.  Two  Lights  are  Noticed,  One  at 
the  Top  of  the  Cylinder  Burning  in  Air,  the 
Other  Inside  the  Cylinder  Burning  in  an 
Atmosphere  of  Gas. 

The  Layout  for  the  Explosive  Mixture  Ex- 
periment.   The  Gas  Supply  Pipe  and  Cork 
Is  Removed;  the  Flame,  However,  Still  Con- 
tinues to  Burn.  Why? 

The  platinized  asbestos  may  be  prepared 
by  moistening  a  small  quantity  of  asbestos 
fibers  with  a  few  drops  of  platinum  chlorid 
solution  and  igniting  them  in  a  Bunsen 
burner  flame.  The  chlorid  decomposes  and 
finally  divided  platinum  is  left  on  the  fibers. 

PHOSPHINE    SMOKE  RINGS. 

Arrange  apparatus  as  shown  in  Figure 
7.  Fit  a  flask  with  a  2-holed  stopper  carry- 
ing two  bent  tubes,  one  of  which  reaches 
nearly  to  the  bottom  of  the  flask.  In  the 
flask  place  a  strong 
solution  of  sodium  or 
potassium  hydroxid 
and  a  piece  of  yellow 
phosphorous,  the  size 
of  a  pea.  Connect  the 
tube  leading  to  the 
bottom  of  the  flask 
with  a  gas  cock  and 
drive  out  the  air.  To 
the  other  tube  con- 
nect an  18-inch  length 
of  rubber  tubing,  in 
the  end  of  which  is 
inserted  a  glass  de- 
livery tube.  Have 
the  end  of  this  tube 
bent  up  slightly  and 
place  it  in  a  basin  of 
water. 

Now  heat  the  con- 
tents of  the  flask  and 
as  the  solution  begins 
to  boil  a  gas  will  be  given  off  which  spon- 
taneously ignites  on  reaching  the  air. 

AN  ACETYLENE  LAMP. 

Obtain  a  large  mouthed  bottle  of  one  or 
two  quarts  capacity,  a  large  lamp  chimney, 
small  disc  of  coarse  wire  gauze,  one-holed 
rubber  stopper,  6-inch  length  of  glass  tub- 
ing, rubber  connection,  acetylene  gas  tip 
and  18  inches  of  heavy  aluminum  wire. 
(Continued  on  page  1328) 


The  Very  Pretty  Prosphine  Ring  Trick.  The 
Above  Diagram  Demonstrates  a  Stunt  Which 
No    Experimenter    Should     Refrain  From 
Conducting. 
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THE  CONSTRUCTOR 


By  I.  H.  FA] 


MANY  uses  could  be  found  for  a 
small  single-phase  motor  which 
would  connect  up  to  an  ordinary 
110-volt  lamp  socket,  and  while 
such  motors  are  not  high  priced 
many  Amateur  Mechanics  wish  to  build 
them  themselves,  but  are  deterred  by  the 
difficulty  of  making  or  obtaining  field  and 
rotor  punchings,  for,  unlike  the  direct  cur- 
rent variety,  both  the  stator,  or  field  mag- 
net, and  rotor  cores  must  be  built  up  of 
iron  sheets  or  laminations. 

No  originality  is  claimed  in  the  main  de- 
sign of  the  small  motor  to  be  described,  but 
an  attempt  has  been  made  to  lay  out  a  strong 
and  substantial  construction  not  too  diffi- 
cult to  be  built  at  home  on  a  small  screw- 
cutting  lathe.  The  power  of  this  little  mo- 
tor would  depend  to  some  extent  upon  the 
materials  used  and  the  workmanship  and 
care  in  making  the  windings,  but  it  should 
be  serviceable  for  driving  a  fan,  buffing 
wheel,  rotary  spark  gap,  or  various  types 
of  light  machinery.  Having  but  one  set  of 
windings  upon  rotor  and  stator,  it  is  not 
self-starting  and  will  not  start  under  a  full 
load,  this  being  characteristic  of  all  such 
types  of  alternating  current  machinery.  But 
by  using  a  tight  and  loose  pulley  or  a  simi- 
lar contrivance  and  giving  the  belt  a  sharp 
pull  after  throwing  the  switch,  the  motor 
will  pick  up  speed  without  difficulty.  An- 
other  crude  but  effective  starting  device  is 
shown  in  the  assembly  drawing  (Fig.  2)  ; 
this  consists  of  a  spool  shown  on  the  left- 
hand  end  of  the  shaft  around  which  a  heavy 
cord  is  wound  and  the  motor  given  a  start- 
ing whirl  by  a  quick  pull  of  this  cord. 

In  regard  to  the  laminations :  field  and 
rotor  are  built  up  of  sheets  of  "stove  pipe" 
iron  of  about  22  gage,  tho  if  regular  trans- 
former iron  or  silicon  steel  was  obtainable 
a  more  efficient,  as  well  as  more  expensive, 
machine  could  be  produced.  Even  tho  these 
sheets  could  be  given  a  form  simple  enough 
to  be  cut  out  by  hand,  separately,  with  tin- 
ner's snips,  this  would  be  a  formidable 
undertaking,  and  the  method  decided  upon 
here  is  to  cut  out  square  sheets,  pile  them 
up,  clamp  together,  drill  out  along  the  re- 
quired outlines  by  means  of  a  jig  plate, 
then  separate,  break  out  the  portions  not 
needed  and  finish  by  filing  and  in  the  lathe. 
Even  this  means  considerable  work,  when 
compared  with  the  construction  of  a  direct 
current  machine,  but  to  partly  compensate 
for  this  the  A.C.  motor  has  no  commutator, 
slip  rings  nor  brush  holders,  the  rotor  wind- 
ings being  short-circuited.  As  seen  in  Figs. 
1  and  2,  the  motor  has  four  poles,  with  four 
stator  coils,  while  the  rotor  has  four  wide 
slots  and  also  four  poles,  with  no  electrical 
connection  between  stator  and  rotor.  At  a 
frequency  of  60  cycles  the  speed  will  be  a 
little  under  1,800  r.p.m. 

Fig.  3  shows  the  shape  of  the  stator  lami- 
nations and  Fig.  4  of  the  rotor.  By  refer- 
ring to  Fig.  1  it  will  be  seen  that  with  the 
rotor  in  the  position  shown  the  spaces,  or 
slots,  in  the  rotor,  lie  opposite  the  stator 
pole  faces,  while  the  rotor  faces  lie  next 


to  the  stator  slots.  By  using  care  and  with 
an  accurate  drill  press  or  lathe  drill  pad, 
it  might  be  possible  to  cut  both  a  rotor  and 
stator  lamination  from  one  sheet  of  iron, 
by  making  narrow  separations  at  the  cor- 
ners where  the  rotor  faces  meet  the  corners 
of  the  stator  poles.  Otherwise  separate 
square  sheets  must  be  used  for  stator  and 
rotor  laminations,  requiring,  of  course,  con- 
siderable more  material.  A  saving  could 
be  effected  by  making  each  stator  sheet  in 
two  parts,  as  per  the  dotted  lines  in  Fig.  3, 
and  "breaking  joints"  when  assembling  the 
pile,  but  this  would  introduce  a  little  more 
reluctance  into  the  magnetic  circuit.  Figs. 
6  and  7  illustrate  the  method  of  making  the 
drilling  jigs  out  of  a  scrap  plate  of  half  or 
three-eighths  inch  cast  iron  or  steel.  Care 
should  be  taken  in  laying  out  these  jigs  that 
enough  material  will  be  left  around  the 
edges  of  the  sheets,  after  drilling,  to  allow 
of  a  smooth  finish.  To  use  the  jigs,  the 
square  sheets  are  piled  up  to  make  a  depth 
of  two  inches,  for  both  stator  and  rotor, 
when  comprest ;  this  would  take  about  68 
sheets  of  22-gage  iron.  After  clamping  or 
bolting,  by  the  corners,  to  a  hardwood 
board,  the  center  hole  is  drilled  and  two 
lines  scribed  exactly  at  right  angles  thru 
the  center ;  then  the  four  11/32-inch  holes 
in  the  stator  and  5/32-inch  holes  in  the 
rotor  are  drilled,  rotating  the  jig  so  as  to 
use  the  same  hole  thru  it  each  time  and  tak- 
ing care  that  the  holes  were  exactly  ninety 
degrees  apart.  Then  a  pin  is  driven  thru 
the  half-inch  hole  of  the  jig  and  one  of 
these  holds  the  jig  furthermore  clampt  to 
the  pile,  and  one-quarter  of  the  holes 
drilled;  the  jig  is  then  shifted  thru  a  right 
angle  and  the  process  repeated,  and  so  on 
until  all  the  holes  are  thru.  With  an  accu- 
rate drill  press  the  whole  pile  could  be 
drilled  thru  at  once,  but  in  other  cases  it 
might  be  best  to  drill  half  of  the  elates,  or 
a  pile  one  inch  high,  at  a  time.  The  plates 
are  now  separated,  the  pieces  broken  out, 
reassembled  and  the  edges  finisht  to  size 
with  a  file.  Previously  to  separating  a  shal- 
low hacksaw  cut  should  be  made  across  the 
pile  at  some  point,  to  insure  getting  them 
back  in  the  same  position,  and  before  re- 
assembling the  outside  corners  are  cut  off 
to  make  less  work  for  the  lathe. 

The  stator  plates  are  then  assembled  and 
bolted  to  the  lathe  face-plate,  with  a  hard- 
wood packing  piece  in  between,  centered  up 
and  bored  out  and  the  outside  turned  down 
to  the  given  diameter.  They  must  then  be 
taken  apart  again  and  all  burrs  cleaned  off 
the  edges  to  prevent  making  electric  con- 
tact between  the  laminations;  before  the 
final  assembly  each  plate  is  given  a  thin 
coat  of  shellac  on  one  side  and  allowed  to 
dry.  5/16"  bolts  are  used  and  each  is 
wrapt  in  shellacked  paper  so  that  when 
dry  it  may  be  just  driven  into  the  11/32" 
hole  without  tearing  the  wrapping.  This 
bolt  and  rivet  insulation  is  necessarv  for 
the  insulation  of  the  laminations.  Similarly, 
lA"  rivets  are  insulated  and  put  thru  the 
5/32"  holes.    The  plates  should  be  clampt 


tightly  together  but  not  so  tight  as  to 
spring  them  open  where  there  are  no  bolts 
or  rivets.  The  rotor  core  is  similarly  con- 
structed, but  the  laminations  are  held  on 
the  shaft  by  two  pairs  of  locknuts  as  well 
as  ys"  bolts,  insulated  with  paper  and  fiber 
nuts,  which  also  act  as  posts  to  hold  the 
windings  in  place. 

All  the  machine  work  must  be  completed 
before  starting  the  winding.  In  regard  to  the 
bearings  (Fig.  8-A),  these  are  cast  in  brass 
or  bronze ;  heavy  bar  brass  with  bearing 
bushings  soldered  or  brazed  in  might  also 
be  used.  The  bearing  yokes  are  separated 
from  the  stator  core  by  cast  iron,  steel  or 
brass  posts,  which  also  act  as  nuts  to  clamp 
the  laminations  together.  There  are  several 
possible  ways  to  drill  out  the  bearings.  One 
would  be  to  put  an  11/32"  drill  thru  the 
bolt  holes  in  the  core,  spot  the  bearing 
yokes  and  then  drill  and  ream  them  5/16". 
Then  put  in  the  5/16"  bolts  (Fig.  7-A),  insu- 
lated with  shellacked  paper  and  screw  home 
the  posts.     Drill  and  ream  to  a  2" 

length  of  steel  shafting,  drive  it  thru  a  hole 
in  a  2"  hardwood  block,  place  between  cen- 
ters in  the  lathe  and  turn  the  block  to  a 
diameter  that  would  just  allow  it  to  be 
pusht  into  the  bore  of  the  stator  (3/16"). 
Then  put  in  the  short  bearing  studs  (Fig.  8) 
and  bolt  one  of  the  bearing  yokes  in  place. 
Using  the  steel  busht  block  as  a  jig,  drill 
and  ream  the  bearing  yoke. 

Two  angle  plates  (Fig.  9)  are  cast  in  iron 
or  brass  for  the  motor  base;  these  can  be 
mounted  on  an  angle  plate  on  the  face-plate 
and  faced  to  take  the  stator  core;  one  5/16" 
bolt,  also  wrapt  in  paper,  holds  both  in 
place. 

The  rotor  laminations,  as  previously  men- 
tioned, are  held  to  the  shaft  by  two  sets  of 
locknuts,  one  set  of  which  have  1"  flanges. 
Or  two  1"  washers  and  four  S.  A.  E.  y2" 
nuts  could  be  used.  In  any  event,  after 
screwing  up  these  nuts  and  their  lock  nuts 
to  clamp  the  laminations  tightly,  they  are 
turned  down  to  finish  dimensions  and  the 
shaft  also  turned  to  finish  size.  If  done 
previously  to  this,  clamping  the  laminations 
might  spring  the  shaft.  Two  grooves  are 
turned,  with  sharp  edges,  to  prevent  oil 
working  up  into  the  rotor  windings.  A  light 
cut  is  also  taken  to  true  up  the  surface  of 
the  rotor.  Then  the  insulated  %"  bolts  are 
run  thru  and  clampt  by  the  fiber  posts. 
Figs.  10,  11.) 

THE  WINDINGS. 

Now  for  the  windings.  Procure  a  roll  of 
"armature"  tape,  wrap  some  around  the 
stator  cores,  tie  it  and  cover  with  shellac. 
The  construction  of  the  stator  precludes  the 
use  of  form  wound  coils ;  so  enough  wire 
for  one  coil  is  wound  on  a  spool  small 
enough  to  pass  thru  the  core,  and  the  coil 
is  wound  by  hand.  A  couple  of  split  flanges 
of  very  thin  fiber  could  be  slipt  on  each  end 
of  the  core  and  glued  together,  the  splits 
opposite,  to  act  as  heads  for  the  coil.  No.  22 
D.C.C.  copoer  wire  is  used  for  the  stator; 
(Continued  on  page  1314) 
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(Full  Description  Covering  the  Construction  of  This  Alternating  Current  Motor  on  Opposite  Page.) 
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WHEN  I  had  finished  writing  the 
(now)  first  part  of  "The  Finer 
Workings"  of  Static  Electricity,  I 
felt  that  a  limited  treatise  on  the 
most  vital  phases  of  this  particu- 
lar form  of  electricity  may  not  only  help 
the  beginner  or  uninitiated  to  gain  a  clearer 
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STATIC  ELECTRICITY.  Diagram  Showing 
How  a  Series  of  Insulated  Conductors  May 
Be  Charged  by  Super- 1 nduction,  the  Indi- 
vidual Conductors  Being  Separated  by  Air 
Gaps  as  Shown.  The  Distribution  of  the 
Positive  and  Negative  Static  Charges  Is 
Shown  by  the  -f-  and  —  Marks. 

conception  of  what  is  demonstrated  by  the 
preceding  experiments,  but  also  considered 
it  worthy  the  effort  to  lay  down  in  an  easily 
understandable  manner  the  principal  ac- 
tions of  this  natural,  electrical  element,  as 
I  found  them  by  experimentation. 

Static  Electricity  has  been  my  special  Re- 
search-object, off  and  on  during  the  past 
twenty  odd  years ;  and  altho  I  had,  during 
that  time,  observed  many  of  its  phenomena 
— both  dim  and  pronounced  in  character — 
I  venture  to  say,  that  numerous  surprises 
are  still  waiting  for  those,  who  care  to  in- 
vade this  wonderful  region.  The  "Trail" 
has  been  carefully  "Blazed"  all  the  way  to 
it  long  ago,  has  been  kept  open  bv  ardent 
followers  and  added  to,  but  a  great  por- 
tion of  what  lies  on  either  side  of  it  is 
well  beyond;  is  as  yet  more  or  less  engulfed 
by  a  tangle  of  doubts ! 

CHARGE  AND  CHARGING. 

The  various  means  by  which  a  static 
charge  is  effected  are  found  in  any  book 
on  the  subject  and,  consequently,  need  not 
be  gone  into  any  further  here.  The  peculiar 
and  unique  action  of  this  charge,  in  which- 
ever way  produced,  however,  embodies 
highly  interesting  phenomena,  unclear  if 
not  wholly  unknown  to  the  beginner : 

A  static  charge  travels  in  any  direction 
thru  space ;  its  natural  trend  being,  of 
course,  down  and  up,  that  is  from  the 
clouds  to  the  earth  or  vice  versa,  forming 
its  path  by  seeking  whatever  conducting 
body  comes  handy. 

In  order  to  retain  such  a  charge  for  any 
length  of  time,  a  supporting  insulator  is 
absolutely  imperative.  Lightning,  as  it 
strikes  a  human  being,  an  animal,  a  tree 
or  a  house  does  the  damage  during  the 
instant  while  the  charge  is  delivered,  but 
loses  its  force  a  moment  after  it  reaches 
the  earth  (a  mammoth  conductor).  A 
probable  exception  from  this  is  "ball  light- 
ning" and  only  in  so  far,  that  it  has  the 
peculiar  trait  of  hovering  over  or  moving 
along  near  the  earth's  surface  for  a  frac- 
tion of  time  before  its  sphere  of  electric 
"fire"  explodes.  (All  in  all,  a  very  rare 
occurrence !) 


Any  one  of  these  electro-static  charges 
is  of  a  Unipolar  character. 

There  are  three  ways  of  charging :  direct 
charging  (by  contact)  ;  indirect  charging 
(by  induction,  which  is  charging  at  a  dis- 
tance.) See  Expts.  No.  1-3-4,  Part  1;  and 
circumstantial  charging  (by  superinduction) , 
which  embodies  contact  charging  with  an 
insulating  body  interposed  between  charge- 
source  and  conductor.  See  Expt.  No.  2, 
Part  1. 

But  considering  the  peculiar  nature  of 
Static  electricity  there  are  ever  so  many 
exceptions  from  such  fundamental,  general 
rules,  which  (the  exceptions)  are  some  of 
the  things  that  exemplify  its  "Finer  Work- 
ings." And  so  it  happens  that  contact 
charging  at  times  becomes  inductive  charg- 
ing (electrified  insulator  as  charge-source!) 
and  the  same  in  reverse. 

Likewise,  charging  by  superinduction 
does  not  ahvays  include  the  contact-ele- 
ment;  and  a  series  of  insulated  conductors 
may  be  charged  in  this  manner  by  having 
them  separated  by  air-gaps.    (See  Fig.  5.) 

As  I  have  hinted  at  before:  a  conductor 
can  only  be  charged,  that  is  without  losing 
its  charge  right  away,  as  long  as  it  is  sup- 
ported by  an  insulator  of  some  kind:  the 
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Experiment  No.  5,  in  Which  an  Electrophor- 
ous  Cover  Is  Statically  Charged  in  the  Usual 
Way  and  After  Removing  It  From  the  Hard 
Rubber  Sheet,  It  Is  Placed  on  a  Plate  of 
Glass.  The  Charge  Does  Not  Dissipate  In- 
stantly as  Might  Be  Supposed,  But  Leaks  Off 
Gradually. 

air,  silk  thread,  insulating  stand,  etc.  (It 
so  becomes  a  charge-source!) 

It  can  be  directly  charged  in  this  man- 
ner and  will  retain  its  charge  for  a  certain, 
short  time  and  also  indirectly  (Inductively) 
charged  under  the  same  conditions. 

In  the  latter  case,  however,  it  will  not 
retain  its  charge  any  longer  than  it  is  kept 
under  the  influence  of  the  waves  emanating 
from  the  charge-source  or  removed  from 
contact  with  the  same,  which  of  necessity, 
has  here  to  be  an  insulator.  (Charged 
ebonite  plate  and  electrophorus  cover,  for 
instance,  if  the  latter  is  removed  from  the 
former  without  first  grounding  the  repelled 
electrons !) 

The  only  exception  from  this  is  furnished 
by  "In-between-objects,"  like  pith  balls, 
which  are  neither  good  conductors  nor  good 
insulators. 

Insulators  cannot  be  charged  directly  by 
the  application  of  a  charged  conductor,  but 
may  be  "electrified"  by  the  friction  method, 
a  thing  impossible  to  accomplish  with  a  con- 
ductor, unless  well  insulated  (which  applies 
also  to  the  part  with  which  it  is  in  friction.) 

They  may  so  become  charged  on  one  end 


while  the  other  one  stays  neutral,  or 
charged  evenly  all  over,  as  the  case  might 
be;  and  they  will  retain  their  charge  for 
quite  a  little  while. 

However,  they  can  be  inductively  charged 
(as  well  as  by  superinduction.  Note:  Glass 
plate  in  experiment  No.  2,  Part  1)  but  only 
as  long  as  they  are  in  contact  with  the 
charge-source,  which  here  may  be  either 
an  insulator  or  otherwise  insulated  charge- 
source. 

True,  inductive  charging  (distance  charg- 
ing) of  insulating  bodies,  such  as  a  sheet 
of  glass,  is  also  not  so  remote  a  possibility, 
as  I  found  out,  when  such  insulators  are 
coated  with  a  film  of  moisture  (atmos- 
pherical dampness),  which  serves  as  a  con- 
ductor. This  is  only  one  instance  of  the 
many  circumstances  which  enter  unbidden 
into  static  experiments  and  which,  not 
seldom,  overthrow  time  tested  theories.  / 

Proof,  that  an  electro-static  charge  does 
not  penetrate  thru  an  insulator  (sheet|  of 
glass,  etc.)  of  a  thickness,  corresponding 
naturally  with  the  value  of  the  potential  of 
such  charge,  is  contained  in  the  following 
experiment : 

EXPERIMENT  NO.  5. 

An  electrophorus  cover  (tin  box  em- 
ployed in  the  previous  experiments)  is 
charged  in  the  usual  way  and,  after  remov- 
ing it  from  the  hard  rubber  sheet,  placed 
on  a  plate  of  glass  or  other  (neutral)  in- 
sulating sheet.    (Fig.  5-A.) 

Altho  this  glass  plate  is  grounded  on  the 
table  and  so  should  offer  quite  an  induce- 
ment for  the  electrons  residing  on  the 
cover  to  find  a  way  thru,  they  can  not 
accomplish  this,  but  are  retained  on  the 
cover.  They  gradually  diminish,  however, 
in  value,  which  is  the  consequence  of 
natural  "leakage" ;  and  this  not  more  so 
than  had  the  cover  been  suspended  in  space 
by  a  silk  thread.  In  fact,  its  capability  of 
holding  a  charge  should  now  rather  be 
increased,  with  the  superinduced  earth- 
force  acting  upon  it,  ("Bound"  Charge!) 
Fig.  5-B. 

SPARKS  AND  POLARITY. 

It  takes  two  opposite  poles  to  produce  a 
spark.  A  "unipolar"  electro-static  charge 
cannot  do  it. 

When  a  lightning  bolt  cuts  thru  space, 
its  blinding  glare  and  tendency  to  branch 
out  and  to  "Zigzag"  are  the  consequences 
of  its  striking  and  reaching  for  oppositely 
charged  waves  of  electricity  in  its  path  and 
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Continuing  the  Argument  Set  Forth  at 
Fig.  5-A,  the  Electrophorus  Can  Hold  the 
Charge  More  Efficiently,  in  View  of  the  Su- 
perinduced Earth-Force  Acting  Upon  It 
(Bound  Charge). 
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s  also  the  result  of  its  tremendously  high 
)Otential.  For,  these  ether-waves  need,  of 
lecessity,  not  primarily  be  charged,  may  be 
leutral  even,  but  will  become  inductively 
•lectrified — and  pretty  high  at  that! — when 
his  happens.  There  is  nothing  changed  in 
he  unipolar  element  contained  in  the  bolt 
if  lightning,  except  that  it  loses  some  of 
ts  force;  on  the  contrary,  this  only  sub- 
tantiates  the  fact  that  a  charge  can  only 
>e  of  a  "unipolar"  character. 

As  such,  when  insulated  and  approached 
•y  another  insulator  it  is  as  tame  as  a 
ove.  Nothing  happens.  A  somewhat 
ifferent  aspect  is  offered,  when — to  give  an 
xample — (serving  as  Expt.  No.  6.)  a  metal 
bject,  in  neutral  condition  and  held  by  an 
lsulating  handle,  is  brought  near  one  of  the 
lectrodes  of  a  static  machine  in  action, 
parks  will  jump  over,  naturally,  and  they 
•ill  continue  to  do  so  as  long  as  they  find 

complement  of  electrons  of  opposite  sign 
pon  that  object.  These  have  partly  existed 
nd  are  in  addition  induced  there  (on  the 
bject  being  approached)  and  taking  atmos- 
herical  conditions  into  consideration — are 
ourished  to  it  more  or  less  from  the  air 
a  metal  body  is  a  first  class  conductor  and 
;ts  like  a  sponge  in  respect  of  properties 
f  attraction,  especially  under  pressure  of 
duction!)  so  that  the  sparking  often  con- 
nues  for  a  long  time.  If  everything  was 
ist  right  or  as  it  should  be,  the  sparking 
ould  cease  after  a  few  moments ;  for,  with 
te  opposite  electricity  consumed  by  the 
teutralizing"  spark,  all  further  attraction 
l  the  part  of  the  metal  body  stops.  All 
at  is  left  upon  it  is  a  charge,  which  it 
is  acquired  during  the  process,  and  which 

of  the  same  sign  as  that  of  its  erstwhile 
pelled  electrons  (but  of  a  higher  po- 
ntial)  as  well  as  that  of  the  charge- 
iurce  (see  Fig.  6). 

A  pronounced  effect  is,  quite  naturally, 
lined  when  the  unipolar  charge  is  per- 
itted  to  reach  a  grounded  conductor,  in 
hich  it  finds  all  the  opposite  electrical 
operties  that  it  is  longing  for.  It  then — 
id  only — really  manifests  all  the  "Ear- 
arks"  of  a  charge  and  in  proportion  to 
>  potential  becomes  dangerous  to  a  lesser 
higher  degree.  That  is  the  basic  prin- 
ple  of  the  spark  discharge,  the  rushing 
gether  of  opposite  polarities  ; — that  forms 
e  spark ! 

The  entirely  opposite  character  of  a  posi- 
rt  (  +  )  and  negative  ( — )  pole — the  two 
jns  of  electricity — is  in  so  far  still  further 
ihanced,  that  the  positive  element  is  an 

■  cess  of  charge  while  the  negative  is  a 
•ficit. 

According  to  the  manner  of  charging  an 

)ject  as  well  as  according  to  the  potential 
the  charge-source  and  its  own  polarity, 
will  the  respective  polarities,  naturally 

try  in  their  arrangement  upon  such  ob- 

cts. 

The  experiments  and  illustrations  furn- 
led  with  Part  1  of  this  paper  show  this 
lite  cleaily,  which  eliminates  a  repetition 
:re,  while  Fig.  6  demonstrates  the  polar- 
stribution  as  nearly  so  as  when  direct 
arging  is  resorted  to  (not  touched  upon 
Part  1.)  with  the  only  difference,  that 

■  actually  direct  (contact)  charging,  in- 
iction  and  neutralization  follow  one  an- 
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Fig.  6 


other  so  rapidly,  that  the  induced,  oppositely 
polarized  element  exemplifies  another  case 
of  "Spurlos  Versenkt" !— No  evidence  of  it 
nor  even  time  enough  for  such ! 

In  any  and  whatever  kind  of  charging 
of  a  neutral  body,  induction  takes  place 
first,  followed  by  attraction  and  ended  by 
neutralisation, 

NEUTRALIZATION. 

Neutralization  embraces  everything  in 
Static  Electricity.  It  is  there  at  the  be- 
ginning and  at  the  end;  and  the  visible  or 
otherwise  perceivable  action  that  lies  be- 
tween is  nothing  but  the  evidence  of  its  re- 
creation, or  the  manifestation  of  the  proc- 
ess in  re-establishing  the  electrical  balance. 

Normally,  everything  on  earth  is  static 
electrically  balanced,  that  is  positive  and 
negative  electrons  are  evenly  distributed 
upon  the  things  around  us.  Both  polarities 
are  conglomerated — so  well  mixed — that,  as 
is  self-evident,  polarization  cannot  exist  in 
such  a  case.  The  condition  of  such  objects 
is  then  called  "Zero,"  which  means  neutral. 

As  a  natural  consequence  of  the  disturb- 
ance of  this  electrical  balance  under  the 
effects  of  friction,  heat,  motion,  etc.,  their 
potential  becomes  abnormally  raised,  which 
constitutes  a  charge  or  polarization.  Some 
objects  become  positively  polarized,  others 
negatively,  but  only  the  neutralising  action 
furnishes  proof  of  the  existence  of  a 
charge,  either^  directly  or  in  a  round-about 
way.  For,  it  is  well  to  remember  that  even 
like  charged  bodies,  which  ordinarily  repel 
one  another  and  plainly  show  this  wherever 
possible,  are  such  only  temporarily  and 
that  they  seek  either  a  neutral  or  an 
oppositely  electrified  object  by  way  of  com- 
pulsory attraction.  And  attraction  as  such 
is   neutralisation   at  a   distance,  with  the 


J'Cnamed  hard  rubber 
Z- Pith  bolts  ! neutral) 
i-- Charged  £1.  Cover 
4'  Insvtoting  stand 


Takes  Two  Opposite  Poles  to  Produce  a 
latic     Spark — a     Unipolar  Electro-Static 
Charge  Cannot  Do  It. 


This  Experiment  Demonstrates  the  Process 
of  Neutralization  in  as  Near  a  Prolonged 
Manner  as  It  Seems  Possible  to  Accomplish 
With  Such  Simple  Apparatus.  The  Static 
Neutralization  Apparatus  Required  to  Per- 
form This  Experiment,  Including  the  Two 
Pith  Balls,  Are  Easily  Obtained  and  Cost 
Practically  Nothing. 

naturally  "forerunning"  induction.  This 
shows,  on  the  other  hand,  that  they  need 
not  come  in  actual  contact  with  a  neutral 
or  an  oppositely  charged  body,  but  will 
become  neutralised  thru  the  air  in  due  time, 
if  there  is  no  way  open  for  making  contact. 

Neutralisation  is  simply  the  electrical  lain 
of  the  earth  and  nothing  can  get  around  it. 

While  oppositely  charged  conductors  neu- 
tralize their  charges  almost  instantly  on 
contact,  or  thru  a  spark  at  the  proper 
distance,  insulators  do  so  unperceivably 
slow  as  well  as  only  to  a  limited  degree  and, 
invariably,  without  the  manifestation  of  a 
spark.  This  is  partly  due  to  the  low  poten- 
tial to  which  only  they  can  be  raised,  partly 
— and  in  the  main — the  result  of  their 
make-up,  which  characterises  them  as  in- 
sulators. 

So  it  is  possible,  as  I  have  already  pointed 
out,  that  a  hard  rubber  rod  may  become 
charged  on  one  end  and  stay  neutral  on 
the  other.  But  not  only  that :  an  electrified 
glass  rod  (+)  may  be  rolled  to  and  fro 
over  a  charged  sheet  of  ebonite  ( — )  and 
yet  both  will  retain  their  respective  polar- 
ities.   No  doubt,  their  charges  lose  some 
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t'Chorgid  hord  rubber  plate 
Z-  Pilhbollsfaeu/ro/ )  3-Chorged  eircfrophorus  cover 


fig.  74 


The  Disposition  of  the  Static  Electric 
Charges  in  the  Pith  Ball  Experiment  Illus- 
trated at  Fig.  7,  Where  the  Electrified  Elec- 
tropnorus  Cover  and  Electrified  Hard  Rub- 
ber Sheet  Are  Slowly  and  Simultaneously 
Projected  Toward  the  Pith  Balls  From 
Either  Side. 


of  their  former  strength,  but  unprovable 
little  of  it  under  this  process.  The  insulat- 
ing properties  are  so  excellent,  that  by 
bringing  a  charged  conductor  and  oppo- 
sitely electrified  insulator  in  contact  there 
is  no  noticeable  evidence  of  neutralisation 
All  this  becomes  greatly  changed,  when 
atmospherical  conditions  (dampness)  trans- 
form an  otherwise  good  insulator  suddenly 
into  a  fairly  good  conductor,  which  has 
also  been  hinted  at  in  the  foregoing.  And 
under  such  circumstances  neutralization 
works  overtime! 

EXPERIMENT  NO.  7. 

This  experiment  demonstrates  the  process 
of  neutralization  in  as  near  a  prolonged 
manner  as  it  seems  possible  to  accomplish 
with  such  simple  apparatus.  Fig.  No.  7 
refers  to  the  instruments  and  their  arrange- 
ment and  shows  the  pith  balls  hanging 
very  close  together,  almost  in  contact,  as 
they  should  hang.  This  is  important.  Of 
further  importance  is  that  the  charged  El- 
cover  and  electrified  hard  rubber  sheet  are 
slpzvly  and  simultaneously  approached  from 
either  side  (each  one  facing  only  one  side 
of  each  separate  ball!)  with  the  potentials 
of  the  two  charge-sources  given  individual 
consideration.  That  means,  the  more 
strongly  charged  El-cover  should  at  no 
stage  of  this  experiment  approach  as  near 
to  its  ball  as  the  electrified  ebonite  plate 
be  permitted  to  close  in  on  its  own. 

Contrary  to  the  expectation  of  the  un- 
initiated or  to  the  general  law  of  attraction 
these  light  objects  will  not  fly  toward  their 
respective  charge-sources,  but  will  join  and 
cling  together.  When  this  happens  their 
inductively  repelled  "inner"  charges  neutral- 
ize, and  all  action  of  the  operator  should 
stop  here  for  the  time  being;  for  if  he 
brought  the  charge-sources  any  closer  he 
would  simply  accelerate  the  process  and 
spoil  the  experiment. 

In  fact,  the  feeble  element  of  attraction 
existing  between  the  two  balls  overcomes 
the  powerful  attractive  properties  exerted 
upon  them  by  the  charge-sources  only  by 
reason  of  their — the  balls — close  proximity 
to  one  another  and  the  greater  distance 
that  lies  between  them  and  the  charge- 
sources. 

(Continued  on  page  1324) 
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Something  of  Interest  to  Every  Young  Electrician — an   Electro- Monogram  Sign  Which  Is 

Easily  Constructed  at  Small  Cost. 


HERE,  boys,  is  a  signaling  outfit  that 
you  may  use  at  night,  spelling  out, 
one  letter  at  a  time,  any  message  you 
desire  to  send  to  your  '"pal"  across  the 
street  or  over  on  the  next  avenue.  No 
code  is  necessary.  You  merely  place  a  me- 
tallic bar  across  groups  of  wires  and  the 
monogram,  which  contains  electric  lights, 
forms  the  desired  letters. 

You  may  construct  the  monogram  any 
size  you  desire.  A  small  one  may  be  oper- 
ated with  batteries,  or  a  large  one  may  be 
connected  with  the  110-volt  lighting  circuit 
of  your  home. 

A  shallow  box  is  used  in  the  construc- 


tion of  the  monogram.  In  case  you  make 
a  small  size,  a  cigar  box  of  proper  pro- 
portions is  just  right.  It  should  be  slightly 
longer  than  it  is  wide,  but  the  proportions 
do  not  need  to  be  exact. 

The  light  portions  of  the  monogram 
shown  in  the  picture  are  troughs.  Thin 
wood  or  metal  may  be  used  in  making 
these  troughs.  They  should  be  about  as 
deep  as  the  length  of  the  lamps  used  in 
them,  allowing  a  glass  front  to  be  placed 
on  the  monogram  if  desired.  Each  trough 
is  furnished  with  a  lamp,  as  indicated  by 
the  numbered  circles.  The  troughs  are 
painted  white  to  form  a  reflector.  Thus 


muring  Electric  Cuarrem 


A WASHINGTON  scientist  at  the 
Bureau  of  Standards  has  devised  an 
ingenious  arrangement  whereby  it  is 
possible  to  measure  the  amperes  of  elec- 
tric current  by  means  of  a  sort  of  photo- 
meter. In  his  scheme  the  brightness  of  a 
hot  filament  is  matched  against  a  bright 
background.  This  may  have  an  applica- 
tion to  alternating  current  work,  and  par- 
ticularly to  wireless  work  where  it  has  been 
always  necessary  to  get  some  means  where- 
by the  value  of  an  alternating  or  high-fre- 
quency current  can  be  reduced  to  its  equiva- 
lent direct  current. 

The  method  can  be  understood  by  refer- 
ence to  the  accompanying  diagram.  The 
electric  bulb  at  the  closed  end  illuminates 
a  ground  glass  screen  the  image  of  which 
is  thrown,  by  means  of  an  achromatic  lens, 
on  the  nlanrent  of  the  second  bulb.  The 
filament  of    the    second    bulb    is  viewed 


against  the  bright  background  thus  formed 
by  means  of  the  eyepiece,  which  is  provided 
with  a  color  screen  so  that  the  observer  is 
working  always  in  light  of  one  color.  The 


when  lamp  No.  8  is  lighted,  the  wh 
trough  indicated  by  No.  8  is  lighted.  Wr 
various  combinations  of  these  lamps 
lighted,  different  letters  may  be  form 
The  entire  alphabet  and  all  of  the  numer 
may  be  formed  with  this  monogram. 

The  wiring  diagram  is  shown  on 
back  of  the  monogram.    The  heavy  1 
is  a  continuous  wire  which  is  attached 
one  side  of  every  lamp.    This  line  g 
to  one  side  of  the  battery  or  power  1 

Now  one  wire  is  run  from  the  ot 
side  of  each  lamp  to  the  switch-board 
minals  shown  on  the  left  of  the  board 
the  drawing.    The  lamps  numbered  2 
those  numbered  19  may  be  connected 
one  wire,  as  there  is  no  letter  that 
quires  the  use  of  one  No.  2  lamp  w 
out  the  other.    The  same  holds  true 
the  No.  19  lamps.    That  means  that 
have   nineteen   wires   to   connect  to 
switch-board  terminals.    Only  twelve  w 
are  shown  in  the  drawing  for  the  sake 
simplicity. 

On  the  switch-board  the  nineteen  w 
are  run  across  loosely  until  the  le 
groups  such  as  T,  P,  I,  F  and  the  d 
have  been  tapt.  They  may  then  be  fori 
into  a  cable  to  give  plenty  of  room 
the  board  for  the  letter  groups. 

By  tracing  out  the  wires  in  the  T  gr< 
it  will  be  found  that  the  lamps  to  wl 
these  wires  are  connected  will  form 
letter  T  when  lighted.  The  same  is  ) 
of  the  P,  I,  F  and  dash  groups.  The  w 
forming  the  letter  groups  are  stretc 
across  bridges  about  a  quarter  of  an  i 
high  and  fastened  at  the  ends.  The  brie 
should  be  made  of  wood  or  other  r 
conducting  material.  The  portion  of 
wires  between  the  bridges  should  be  ba 

Now  a  wire  is  run  from  the  source 
current  to  the  center  of  the  bottom  of 
board  and  there  a  single-wire  cord  is 
tached.  At  the  end  of  this  cord  a  T-sln 
metal  bar  is  placed.  The  handle  shoulc 
wrapt  with  tape  or  otherwise  insulatei 
strong  current  is  used.  The  bar  must  \ 
contact  with  the  wire  cord.  When  the 
is  placed  across  the  bare  wires  in  any 
ter  group,  the  lamps  to  which  those  w 
are  connected  will  be  lighted,  illumina 
the  desired  letter. 

The  letter  groups  may  be  arranged 
rows  in  alphabetical  order  or  after 
manner  of  a  typewriter  keyboard.  W 
the  operator  gets  accustomed  to  the  p 
tions  of  the  letter  groups  he  will  be  ; 
to  spell  out  messages  with  great  rapic 

Contributed  by  ALTON  D.  SPENC 


first  bulb  is  heated  by  an  electric  cun 
controlled  by  a  rheostat.   The  value  of 
current  can  be  determined,  as  indicatec 

(Continued  on  page  1324) 
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Arrangement  of  Electric  Lamp  Apparatus  for  Measuring  the  Current  Strength  By  Matl 
ing  the  Brightness  of  a  Hot  Filament  Against  a  Bright  Background. 
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1 — Great  Care  Must  Be  Taken  In  Removing  the  Plates  from  a  Storage  Battery,  So  As  Not  to  Damage  the  Lead  Paste  Filling.    2 — See  to  It 
That  the  Insulators  Between  the  Lead  Plates  are  Perfect  and  Not  Cracked  Or  Broken.    3 — The  Terminal  Connections  May  Be  Soldered 
Or  Fused  By  Current  Obtained  from  Another  Storage  Battery,  Using  a  Pointed  Electrode  As  Shown. 


Contact  of 
Warped  Plate 


SINCE  automobiles  have  become  so 
popular  many  profitable  occupations 
and  side  lines  are  afforded  for  rebuild- 
ing and  adjusting  their  various  parts. 
This  is  especially 'true  of  storage  bat- 
tery repairing  and  recharging.  Most  gar- 
ages in  small  towns  are  not  in  a  position  or 
have  not  time  to  take  them  apart  and  bother 
with  them,  so  they  send  them  away  to  some 
larger  place  to  have  it  done.  Any  one  with 
a  little  experience  can  do  this 
and  make  a  handsome  profit  be- 
sides. It  is  the  object  of  this 
paper  to  explain  briefly  the  main 
points  to  be  observed  in  the  ap- 
plication of  this  work. 

The  equipment  needed  com- 
prises a  syringe  hydrometer,  volt- 
ammeter,  welder  (electric  home- 
made), saw,  blow-torch,  test  clips 
lead  covered,  pincers,  sulfuric 
acid,  solder,  distilled  water  (can 
be  made  in  the  still  shown),  gen- 
erator or  rectifier  and  lamps  for 
charging. 

While  battery  repairing  could 
be  done  without  a  charging  ap- 
paratus, it  would  be  very  incon- 
venient to  carry  them  to  a  garage 
or  service  station  to  be  charged 
every  time  after  they  were  fin- 
ished. Many  experimenters  are 
equipt  with  D.C.,  or,  a  rectifier 
can  be  purchased  from  any  elec- 
trical house.  It  will  pay  well  to 
install  this  because  the  money  ex- 
pended is  soon  made  back  on  it. 

When  a  battery  is  brought  in 
the  first  thing  to  do  is  test  the 
voltage.    If  the  cells  show  from 


explained  later)  is  allowed  to  flow  until  the 
cells  gas  freely,  then  continue  the  charge 
for  6  hours  at  the  finish  rate  (in  this  case 
Al/i  amperes  with  about  5  lamps  con- 
nected). Never  hold  a  match  near  the  vent 
holes  while  charging  as  the  products  of 
electrolysis  explode.  If  one  of  the  cells 
has  become  short-circuited  or  for  some 
other  reason  is  below  the  rest,  it  should  be 
charged  separately  until  it  is  up  with  the 


BOTTOM  VIEWOFSET 
OF  PLATES.  ONE  IS  W/1RPED 


Wdrped 
Plate 

Insulator 


Current 
Leads 


Resistance 


Switch 
CHARGING  CIRCUIT 


Kettle 


Fire  or  Stove 


mm 

Water 


SIMPLE  STILL 


come  Short-circuited  By  Sulfating,  Over-discharge  Or  Over-re- 
charge. Center — Charging  Circuit  with  Lamp  Bank.  The  Lamps 
are  of  the  Voltage  Rating  of  the  Line  Potential.  Positive  Line 
Goes  to  Positive  Terminal  of  Storage  Battery.  Bottom — Simple 
Still  Made  from  Kettle  and  Large  Bottle  for  Distilling  Water  for 

Storage  Cells.  Never  Use  Spigot  Water — It  Invariably  Contains  as  the  current  goes  thru  the  point 
Sufficient  Mineral  Traces  to  Sulfate  or  Disintegrate  Your  Battery    ^f  -rt0  „„1rr  „„,J„  ;c 

Plates. 


1  to  2  V.  each  they  probably  need  useful  Hints  On  Storag_e  Battery  Repairing.  Top— How  Plates  Be 
only  charging.  Next  draw  enough 
electrolyte  from  each  cell  sepa- 
rately into  the  hydrometer  syringe 
to  float  the  hydrometer,  take 
reading,  and  put  it  back  again  in 
the  same  cell.  The  table  below 
shows  the  relative  strength  of  the 
battery  at  the  various  readings : 

1250  80%  strength  of  battery 
1225  60% 
1200  40% 
1175  20% 
1150  exhausted. 
A  fully  charged  battery  should  have  a  Sp. 
Gr.  of  1.275,  or  1275  on  the  hydrometer, 
but  it  sometimes  occurs  that  one  shows  a 
density  of  1300  or  even  1325. 

The  charging  rate  will  be  found  on  the 
lead  name  plate  tacked  to  the  case.   Here  is 
an  example : 
Start  13^  Amp.  Finish  4H  Amp. 
In  this  ease  a  current  of  13^  amperes 
(about  14-100  Watt  lights  in  the  lamp  bank 


intervals  of  one  or  two  months  to  keep  the 
Sp.  Gr.  up  as  long  as  it  is  not  in  use.  A 
repair  station  should  make  a  specialty  of 
storing  batteries  for  auto  owners.  If  the 
batteries  are  neglected  and  allowed  to 
freeze  the  active  material  of  the  plates  be- 
comes spongy  and  will  fall  off.  The  table 
gives  the  freezing  points  of  various  den- 
sities. 

1150  Freezes  20°  above  Zero  Fahr. 
1180      "  0° 
1215      "      20°  below  " 
1250      "      60°  " 

On  a  110  Volt  circuit  a  100 
Watt  lamp  draws  nearly  1  Am- 
pere and  a  50  or  60  W.  ^2  Amp. 
When  these  size  lamps  are  used 
for  the  charging  resistance  (110 
V.)  the  current  flow  is  easily 
calculated.  The  connections  for 
this  outfit  are  shown  in  the  dia- 
gram. Don't  forget  to  connect 
the  positive  side  of  the  current 
supply  to  the  positive  terminal  of 
the  battery.  Quite  a  number  of 
batteries  can  be  connected  in 
series  and  charged  at  the  same 
time.  If  you  have  test  clips  put 
them  on  the  ends  of  the  charging 
terminals,  painting  the  positive 
red ;  also  provide  a  few  wires 
about  a  foot  long  with  a  test  clip 
on  each  end.  With  these  a  con- 
nection is  easily  and  instantly 
made. 

Very  commonly  a  battery  comes 
in  that  has  one  or  more  cells 
which  will  not  raise  even  after  a 
day  or  two  of  continuous  charg- 
ing. This  condition  'is  usually 
caused  by  warped  plates  which 
have  worn  thru  the  insulators 
and  touch  each  other.  Such  a 
cell,  obvioush',  cannot  be  charged 


Test  Clips 
to  Hook  on 
Batteries 


® 


others  and  then  connect  them  all  in.  Some 
times  a  cell  lags  behind  because  the  electro- 
lyte leaks  out  of  a  cracked  jar,  and  every 
time  water  is  added  the  Sp.  Gr.  becomes 
less.  This  is  taken  up  later.  If  the  Sp. 
Gr.  does  not  reach  1275  or  over  after  6 
hours  of  charging  at  the  finish  rate  continue 
at  this  rate  until  there  is  no  increase.  If  a 
battery  has  been  neglected  for  a  long  period 
it  may  take  several  days  to  bring  it  up  to 
capacity.  Never  add  acid  to  raise  the  den- 
sity until  the  battery  is  fully  charged.  If 
it  must  be  added  it  should  have  a  Sp.  Gr.  of 
1210. 

A  battery  set  away  for  the  winter  or 
standing  idle  for  any  length  of  time  should 
first  be  fully  charged  and  afterwards  at 


of  contact.  The  only  remedy  is 
to  take  out  the  plates  and  insulate 
the  places  where  they  come  together.  A 
whole  new  insulator  can  be  put  in,  or,  a 
strip  an  inch  wide  can  be  put  in  from  top  to 
bottom  where  the  pressure  comes.  These 
insulators  may  be  obtained  from  any  house 
selling  storage  batteries.  (Diagram  shows 
putting  in  separators.) 

As  they  increase  in  age  storage  cells  de- 
teriorate. In  a  storage  battery  the  active 
material  falls  from  the  grids.  This  is 
hastened  where  they  are  used  on  an  auto- 
mobile, because  of  the  jolts  they  get.  The 
more  material  tiiev  lose  the  less  charge  they 
will  hold.  It  is  the  positive  element  that 
almost  always  falls  out  first  and  a  new 
set  of  these  plates  will  often  make  a  good 
(Continued  on  page  1313) 
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No.  6— ERECTING  MOTORS  AND  SHAFTING 


THE  erection  of  dynamos  and  motors 
is  always  a  matter  requiring  extreme 
care,  particularly  when  it  comes  to 
properly  and  exactly  alining  the 
pulleys  on  the  motor  and  on  the  shaft 
which  it  is  to  drive.    The  leveling  of  the 


Diagram  Showing  How  Motor  and  Shafting 
Pulleys  Are  Lined  Up  for  Belt  Drive  by 
Means  of  a  String  or  Chalk  Line.  If  One 
Pulley  Is  Narrower  Than  the  Other,  Then  It 
Is  Centered  as  Shown  at  "B." 

base  of  the  machinery,  as  well  as  the  level- 
ing of  the  shaft  are  also  very  important 
matters  which  we  shall  here  give  our  con- 
sideration. 

Referring  to  Fig.  1,  A,  B  and  C  repre- 
sent different  phases  of  the  art  of  alining 
two  pulleys,  such  as  those  on  a  motor  and 
on  a  line  shaft.  At  Fig.  1-A,  the  funda- 
mental principle  followed  in  lining  up  two 
pulleys  of  equal  face  width  is  illustrated. 
A  strong  cord  or  chalk  line  is  held  across 
the  two  faces  of  the  pulleys  so  that  the 
string  shall  touch  at  the  four  points  marked 
"X."  Usually  two  men  do  this,  but  if  you 
have  to  do  this  alone,  as  will  happen  occa- 
sionally, then  the  string  may  be  tightened 
around  the  pulley  or  otherwise  secured  at 
its  highest  point,  when  you  can  easily  pull 
the  string  taut  and  bring  it  gradually  into 
line  with  the  lower  base  of  the  top  pulley, 
and  then  move  the  motor  to  be  mounted  into 
position,  so  that  its  pulley  face  will  be  in 
perfect  alinment  with  the  cord. 

Care  must  be  taken  to  see  that  the  cord 
is  not  allowed  to  assume  an  angular  posi- 
tion such  as  shown,  in  a  greatly  exagger- 
ated manner,  by  the  dotted  line  E  and  F. 

In  some  cases  the  two  pulleys,  that  is  the 
driver  and  the  driven,  are  not  of  the  same 


figz 


i/i  intermediate  Hangers 
mounted  frvmc&mer  //'/js 


Several  Schemes  Followed  in  Alining  Shaft- 
Ing.  The  Stunt  Employing  the  Rubber  Hose 
Filled  With  Water  and  Fitted  With  a  Gage 
Glass  on  Either  End  Proves  Very  Successful 
and  Useful. 


face  width.  In  this  case  the  string  is  ap- 
plied as  shown  at  B,  in  the  usual  manner, 
and  by  means  of  a  rule  the  difference  be- 
tween the  two  pulley  widths  is  divided  up 
proportionately.  For  instance,  if  the  larger 
pulley  has  an  8-inch  face  and  the  small 
pulley  a  6-inch  face,  then  if  the  two  are  to 
be  alined,  as  is  most  always  the  case,  then 
one  inch  space  should  be  allowed  on  each 
side  of  the  small  pulley  face  when  it  is 
checked  by  a  cord  held  on  either  side  of 
the  large  pulley,  as  becomes  clear  upon 
examining  the  diagram. 

If  the  method  of  lining  up  pulleys  with 
the  cord  is  not  quite  clear,  a  glance  at  Fig. 
1-C  will  make  it  so.  Here  it  is  seen  how  a 
cord  is  past,  as  nearly  as  possible,  across 
the  two  diameters  of  the  respective  pulleys. 
Where  the  shaft  projects  thru  a  pulley,  then 
the  cord  is  simply  pulled  taut  a  little  to  one 
side  of  it,  which  gives  exactly  as  good  re- 
sults as  if  there  were  no  shaft  projection, 
and  the  string  past  exactly  over  the  diam- 
eters. The  length  of  the  belt,  which  is  to 
connect  the  pulleys  is  usually  measured  by 
means  of  a  strong,  non-stretchable  cord, 
past  over  the  two  pulleys  or  else  by  means 
of  a  tape  measure. 

If  the  belt  is  to  be  a  very  exact  fit, 
and  of  the  endless  variety,  then  the  tape 
measure  should  be  a  steel  one,  so  as  to 
give  a  very  exact  reading.  Most  all  mo- 
tors, however,  are  fitted  with  belt-tighten- 
ing screws  on  their  base,  so  that  quite  a 
little  variation  is  allowed  for  tightening  up 
the  belt,  once  it  is  put  into  place. 

LEVELING  SHAFTING. 

The  leveling  of  shafting,  whether  large 
or  small,  is  an  important  affair,  if  the 
best  efficiency  and  quietest  running  results 
are  to  be  obtained.  Figs.  2,  A,  B  and  C 
show  some  useful  wrinkles  in  leveling 
shafts.  The  usual  method  for  ordinary 
work  is  to  employ  a  first-class  steel  level — 
preferably  one  having  a  V-shaped  bottom 
— and  the  shafting  should  be  turned  into 
several  different  positions,  so  as  to  get  a 
mean  average  on  the  level  readings,  and 
also  the  level  should  be  placed  on  several 
points  along  the  shaft  while  making  the 
measurements,  such  as  those  indicated  by 
X,  X,  X. 

A  unique  suggestion  to  help  in  simplify- 
ing the  leveling  of  long  shafts,  or,  for  that 
matter,  short  ones,  is  shown  at  Fig.  2-B. 
Two  boiler  gage  glasses  or  other  suitable 
glass  tubes  are  hooked  up  with  a  length  of 
rubber  garden  hose  or  rubber  tubing;  this 
is  then  filled  with  water,  the  water  not 
quite  reaching  the  tops  of  the  gage  glasses. 
The  free  ends  of  the  gage  glasses  are  fitted 
with  hooks,  which  may  pass  over  the  shaft 
and  hold  it  in  position  in  the  manner  shown. 
This  method  is  quite  exact  indeed,  as  it  is 
well  known  that  water  or  any  other_  liquid 
will  always  seek  its  own  level.  In  this  case 
we  at  once  perceive  that  the  water  level  in 
the  two  gage  glasses  will  be  the  true  level, 
and  if  we  then  measure  from  these  points 
indicated  on  the  gage  glasses  to  the  surface 
of  the  shafting  and  keep  changing  the  po- 
sition of  the  shafting  until  these  two  dis- 
tances, D  and  E,  are  equal,  then  we  know 
that  the  shaft  is  perfectly  level. 

Where  several  shaft  hangers  have  to  be 
put  in  place  before  the  shafting  is  avail- 
able, the  hangers  are  readily  lined  up  and 
secured  to  the  ceiling  or  side  wall,  which- 
ever the  case  may  be,  by  means  of  a  center 
cord  or  string,  as  shown  at  Fig.  2-C.  If 
more  than  two  hangers  are  to  be  mounted 
by  this  method,  then  the  two  extreme  end 
ones  should  be  alined  and  put  into  place 
first  Intermediate  hangers  can  then  be 
readily  lined  up  by  means  of  the  center 


string,  which  should  be  placed  exactly  thru 
the  centers  of  the  bearings  in  the  end  hang- 
ers, as  becomes  evident.  Of  course  the  string 
must  be  carefully  checked  up  with  a  good 
spirit  level,  so  that  it  is  in  a  perfectly  level 
plane.  The  shaft  hangers  are  usually  held 
on  ceiling  beams  by  means  of  lag  bolts. 


Fig  J 


The  Leveling  of  Motors  and  Dynamos  Is  Not 
Always  the  Easiest  Proposition  Imaginable. 
Several    Ways    of    Leveling    Up  Electrical 
Machinery  Are  Here  Shown. 

LEVELING  DYNAMOS  AND  MOTORS. 

The  leveling  of  dynamos  and  motor 
frames  is  not  always  the  easiest  task  im- 
aginable. This  is  particularly  true  in  the 
case  of  small  motors  and  dynamos  having 
round  or  special  housings,  as  shown  at 
Fig.  3-A.  An  idea  which  can  sometimes  be 
brought  into  play,  for  such  machines,  is  to 
have  a  leveling  cradle  of  the  form  shown, 
and  which  may  be  adjustable  for  different 
sizes  of  machinery,  which  can  be  placed  so 
as  to  rest  on  the  shaft  on  both  ends  of  the 
motor.  The  two  lower  feet  of  the  leveling 
cradle  should  have  V-shaped  slots  in  them. 
The  level  is  then  placed  on  top  of  the 
cradle,  as  shown.  In  other  cases  there 
is  often  a  sufficient  amount  of  ma- 
chined surface  on  the  base  of  the  motor 
so  that  it  can  be  leveled  in  the  necessary 
two  directions,  i.e.,  at  right  angles  to  one 
another  at  the  points  marked  XI,  X2  and 
X3,  or  on  both  sides,  and  front  and  back 
of  the  base. 

In  some  instances  it  is  possible  and  per- 
missible on  a  small  motor  or  dynamo  to 
level  it  close  enough  by  placing  the  level 
proper  on  the  face  of  the  pulley,  as  shown 
(Continued  on  page  1323) 


Small  and  Medium  Size  Dynamos  and  Motors 
Are  Here  Illustrated,  Mounted  on  Both  Ceil- 
ing and  Floor.  Motors,  Even  Small  Ones, 
Should  Not  Be  Held  to  the  Celling  Beams  by 
Lag  Bolts  Alone  for  a  First  Class  Job,  as 
Belting  Strains  Are  Liable  to  Pull  It  F?rom 
Its  Moorings, 


This  department  will  award  the  following  monthly  prizes:    First  Prize,  $3.00;  Second  Prize,  $2.00;  Third  Prize,  $1.00. 

The  purpose  of  this  department  is  to  stimulate  experimenters  towards  accomplishing  new  thing's  with  old  apparatus  or  old  material, 
and  for  the  most  useful,  practical  and  original  idea  submitted  to  the  Editors  of  this  department,  a  monthly  series  of  prizes  will  be  awarded. 
For  the  best  idea  submitted  a  prize  of  $3.00  is  awarded  ;  for  the  second  best  idea  a  $2.00  prize,  and  for  the  third  best  prize  of  $1.00.  The 
article  need  not  be  very  elaborate,  and  rough  sketches  are  sufficient.  We  will  make  the  mechanical  drawings  Use  only  one  side  of  sheet. 
Make  sketches  on  separate  sheets. 


FIRST  PRIZE,  $3.00  SECOND  PRIZE,  $2.00  THIRD  PRIZE,  $1.00 


A  "TESTED"  ELECTRIC  FURNACE. 

I  am  a  reader  of  your  magazine  and 
have  been  interested  in  some  of  the  ex- 
periments publisht  in  it,  and  am  therefore 
taking  the  liberty  of  sending  you  the  dia- 
grams of  an  electric  arc  fur~~ce  which  I 


Kaolin  Cupel    -Carbon    Kaolin  Muffel 


Brass 


Bee  trie  Arc  furnace 
.Coiled  resistance  wine     Porcelain  insula 
itor 


>5pfel  ^e£S^!^n^,Z/rs..  
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Resistance 


An  Electric  Furnace  That  Works!    A  Rheo- 
stat Is  Used  in  Series  With  It. 

have  used  in  my  laboratory  for  some  time 
with  good  success. 

I  believe  the  diagram  to  be  self  explana- 
tory of  the  method  of  construction,  and 
can  be  made  from  odds  and  ends  to  be 
found  in  any  shop.  I  have  used  the  above 
furnace  to  fuse  brass,  copper,  silver,  gold 
and  platinum  very  satisfactorily  as  a  high 
degree  of  heat  can  be  obtained. 

I  also  give  a  diagram  of  the  resistance 
used  in  connection  with  the  furnace.  I 
used  about  thirty  feet  of  No.  24  iron  wire 
wound  into  a  3/16-inch  coil  which  I  then 
wound  around  a  4-inch  porcelain  tube. 
This  was  then  suspended  in  a  piece  of 
brass  pipe  6  inches  long  and  poured  full 
of  plaster  of  Paris.  It  must  be  noted  that 
before  this  can  be  used  it  must  be  placed 
over  a  very  slow  fire  and  thoroly  dried 
out ;  else  it  would  either  burn  out  the  coil 
or  explode,  due  to  the  moisture  being  driven 
off  too  rapidly.  I  used  this  outfit  on  the 
regular  110-volt  circuit. 

Contributed  by  DR.  A.  T.  FRIEDLINE. 


MAKING  A  PERMANENT  MAGNET 
METER. 

I  have  experimented  quite  a  bit  on  mak- 
ing various  kinds  of  meters  and  have  found 
great  satisfaction  in  the  ammeter  here  de- 
scribed. Procure  a  horseshoe  type  per- 
manent steel  magnet,  about  the  size  of  a 
telephone  magnet ;  a  cork,  some  fine  magnet 
wire,  tin,  cardboard  and  pins,  etc.  Cut  the 
heads  off  the  pins  and  insert  one  in  each 
end  of  the  cork,  but  be  careful  that  they 
do  not  touch — and  wind  the  wire  around 
the  cork,  as  in  illustration,  and  connect  each 
end  of  the  fine  magnet  wire  to  the  two 
pins  so  the  pins  act  as  bearings  and  the 
cork  as  an  armature.  Mount  the  armature 
between  two  pieces  of  brass  strip  to  act  as 
bearings  and  place  the  armature  between 
the  poles  of  the  horseshoe  magnet.  Next 
bend  a  piece  of  copper  or  aluminum  wire 
and  insert  one  end  into  the  cork.  Mount 
the  meter  on  a  planed  wood  base  and  fix 
a  cardboard  dial  under  the  wire.  Calibrate 
it  by  means  of  a  standard  ammeter  and 
batteries. 

Contributed  by  LEE  HOLMES. 


UNIQUE  RUBBER  FEET  FOR 
APPARATUS. 

I  had  my  wireless  apparatus  on  a  high 
polished  table  and  as  I  did  not  wish  to 
mar  the  table  by  fastening  the  apparatus 
to  it,  besides  being  bothered  by  having  the 
instruments  slide  out  of  place  and  scratch- 
ing the  top,  I  cut  up  some  rubber  bands 
(about  K"  x  1")  and  glued  them  around 
the  edge  of  the  base,  8"  or  10"  apart. 

Contributed  by  HERBERT  M.  MAUS. 
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The  Simplest  Permanent  Magnet — Moving 
Coil  Meter.    Nifty  for  Experimental  Work. 


Rubber  Feet  Improve  the  Insulation  of  Any 
Electrical  Instrument. 


A  SHORT-CIRCUIT  EXPERIMENT. 

Practically  everybody  knows  that  if  a 
battery  connected  to  a  bulb  is  short- 
circuited,  the  bulb  will  go  out.  But  look 
at  Fig.  1.  The  short-circuiting  element  is 
an  ordinary  battery  carbon.  Close  switch 
A  and  the  bulbs  light  brightly.  Close  switch 
B,  and  no  change  in  bulb.  Why  shouldn't 
it  dim?  Oh,  you  think,  you  only  "shorted" 
one  battery.  But  look  at  Fig.  2.  Here  after 
A  is  closed  and  then  B,  the  bell  still  con- 
tinues to  ring,  despite  the  fact  that  all  the 
current  is  short-circuited.  Oh,  you  say, 
current  does  not  pass  thru  carbon.  But 
connect  as  in  Fig.  3  and  the  bell  will  ring, 
indicating  that  it  will.    The  owner  of  a 


A  CONVENIENT  HORN  DEVICE 
FOR  AUTOMOBILES. 

Purchase  a  wrist-watch  case  for  about 
50  cents  and  cut  out  a  piece  of  tin  large 
enough  to  admit  a  push-button,  but  leave 
the  outside  rim  large  enough  to  fit  the 
watch  case  snugly.  Procure  a  flexible  lamp 
cord   of   sufficient   length   to   permit  the 


To  auto  horn  J 
circuit  * 


Mount  Your  Auto  Horn  Button  on  a  Wrist 
Watch  Band  and  See   How  Convenient  It 
Proves. 

driver  to  hold  one  end  with  his  arm  outside 
the  car,  as  when  turning  a  corner.  Now 
connect  the  wires  to  the  button  and 
to  the  electric  horn  circuit.  Our 
circuit  being  complete,  let  us  pass  on 
to  the  uses  of  the  push-button.  You  may 
strap  the  button  to  your  index  and  second 
finger,  so  that  the  button  may  be  in  place 
for  the  fingers  to  be  prest  against  the  wheel 
without  removing  the  hand.  Now  again,  to 
blow  the  horn  while  turning  a  corner.  Sim- 
ply extend  the  hand  and  press  the  button 
with  the  thumb,  and  continue  to  steer  the 
car  with  the  other.  By  this  arrangement 
you  may  blow  the  horn,  signal  to  turn  the 
corner  by  extending  the  arm,  and  guide  the 
car — all  at  the  same  time.  If  the  driver 
should  not  wish  to  use  the  button  all  the 
time,  he  may  wind  the  wire  around  the 
steering  rod  and  strap  the  button  anywhere 
on  the  steering  wheel.  But  pessimists  may 
argue — "They  will  be  easily  stolen."  I  main- 
tain that  you  can  place  a  separable  connector 
costing  15  cents  in  the  circuit,  so  that  the 
apparatus  may  be  disconnected  and  placed 
under  the  seat  or  elsewhere.  I  find  this  a 
decided  improvement  over  the  present 
method,  and  think  it  will  be  worth  a  trial 
by  all  motorists. 
Contributed  by       LYLE  CASHION. 

Wheatstone  bridge  will  easily  ascertain  the 
reason,  however.    It  is  a  well-known  fact 
that  electricity  will  pass  thru  the  conductor 
of  least  resistance. 
Contributed  by      PHILIP  A.  WALL. 
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Conundrum:    When  Is  a  "Short-Clrcuit"  Not 
a  Short-Circuit? 


1280 


elECTrICal  experimenter 


April,  1020 


INTERESTING  CHEMICAL 
EXPERIMENTS. 

1.  Heat  a  little  sulfur  with  concentrated 
nitric  acid  until  it  has  disappeared.  Ob- 
serve the  red  fumes.  Insert  a  burning 
match  into  them  and  note  that  they  support 
combustion.    When  the  reaction  is  over, 
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Some  Very  Interesting  Experiments  in  Chem- 
istry  are    Here    Illustrated    and  Described. 

allow  the  tube  and  its  contents  to  cool,  then 
add  barium  chlorid  solution  and  a  white 
precipitate  will  be  formed.  This  shows  the 
presence  of  sulfuric  acid.  The  sulfur  has 
been  oxidized  by  the  nitric  acid  to  sulfuric 
acid. 

2.  Burn  a  little  sulfur  in  a  bottle  of 
oxygen  and  note  the  phenomenon.  Do  the 
same  with  phosforous.  This  time  if  the 
room  is  dark,  the  reaction  will  be  more 
brilliant.  Burn  some  charcoal  also  in 
oxygen  and  note  the  scintillation.  Slip  a 
small  piece  of  cotton  into  melted  sulfur, 
then  attach  it  to  a  piece  of  picture  wire. 
Ignite  this  and  lower  into  a  bottle  of  oxy- 
gen. Note  how  readily  the  wire  burns  and 
the  globule  of  red  hot  iron  that  forms  on 
the  end. 

3.  Generate  hydrogen  and  allow  it  to  es- 
cape from  under  water.  Hold  a  lighted 
splint  over  the  escaping  bubbles.  (Fig.  1). 
As  each  one  escapes  it  is  ignited  and  ex- 
plodes. This  sounds  like  a  miniature  bat- 
tle. Another  way  is  to  blow  hydrogen 
bubbles  and  as  they  rise,  set  fire  to  each. 
(Fig.  2). 

4.  Dissolve  some  yellow  phosforous  in 
carbon  disulfid  and  paint  a  sheet  of  paper 
with  this  solution.  In  a  darkened  room 
the  phosforous  will  glow  after  the  carbon 
disulfid  has  evaporated.  Do  not  leave  the 
solution  or  brush  around.  The  bottle 
should  always  be  tightly  corked. 

5.  Dissolve  15-20  grams  of  lead  acetate 
(sugar  of  lead)  in  500  c.c.  of  water  and 
V>lace  in  a  wide  mouth  bottle.  Suspend  in 
this  liquid  a  piece  of  sheet  zinc  by  a  string. 
Allow  it  to  stand  for  a  day  or  so.  By 


careful  observation  you  will  see  the  lead 
tree  grow. 

6.  Alcohol  from  sugar.  Dissolve  30 
grams  of  table  sugar  (granulated)  in  400 
c.c.  of  water.  Pour  this  into  a  flask  pro- 
vided with  a  stopper  and  delivery  tube. 
Add  %  cake  of  yeast  and  set  aside  in  a 
warm  place.  It  would  be  well  to  have  the 
delivery  tube  dipt  into  lime  water,  so  as 
to  show  that  carbon  dioxid  is  given  off. 
Allow  this  to  stand  for  a  few  days.  You 
can  then  distill  off  the  dilute  alcohol.  This 
is  done  by  distilling  about  half  of  the 
liquid  and  discarding  the  remainder.  It 
may  be  necessary  to  distill  off  half  again 
before  the  alcohol  is  strong  enough  to 
burn. 

7.  Boil  10  grams  of  powdered  nutgals 
in  80  c.c.  of  water.  Filter  after  standing. 
There  is  now  tannin  in  the  solution.  Add 
to  this  a  solution  of  iron  sulfate.  Some 
inks  are  made  in  this  manner. 

Place  a  small  piece  of  phosforous  in 
a  porcelain  dish  (free  from  water),  and 
the  same  amount  of  iodine.  The  reaction 
proceeds  by  itself  with  the  production  of 
much  light  and  heat. 

9.  Place  a  little  powdered  antimony  into 
a  jar  of  chlorin.  It  immediately  catches 
fire  and  gives  off  a  shower  of  sparks.  Heat 
a  piece  of  thin  copper  'foil  and  plunge  it 
into  a  jar  of  chlorin.  Observe  that  it 
catches  fire  immediately,  forming  copper 
chlorid.  Paint  a  piece  of  paper  with  tur- 
pentine and  hold  it  in  a  flame  until  it  be- 
gins to  light.  Quickly  plunge  it  into  a  jar 
of  chlorin.  There  will  be  a  flash  and  great 
clouds  of  carbon  are  produced.  Flowers, 
calico,  etc.,  may  be  bleached  by  moistening 
and  placing  in  a  jar  of  chlorin. 

10.  Make  an  intimate  mixture  of  equal 
parts  of  potassium  chlorate  and  sugar. 
Set  this  in  a  pile  and  add  a  drop  of  sul- 
furic acid  (concentrated).  The  mass 
catches  fire  at  once  and  flares  up. 

11.  A  very  striking  experiment  to  illus- 
trate the  solubility  of  ammonia  gas  is  to 
fill  a  flask  completely  with  the  gas  and  in- 
sert a  stopper  provided  with  a  straight 
piece  of  tubing.  (See  Fig.  3).  To  this 
is  added  a  piece  of  rubber  tubing  over 
which  a  clamp  is  placed.  To  this  is  at- 
tached another  straight  piece  of  glass 
tubing  which  dips  into  the  bottom  of  a 
beaker  of  red  litmus.  When  the  clamp  is 
opened,  the  water  rises  and  the  color 
changes  to  blue.  This  will  take  place 
sooner  if  water  is  put  into  the  upper  piece 
of  tubing.     (Fig.  3). 

Contributed  by 

EDWARD  MARENZANA. 


LIQUEFYING  A  GAS. 

The  actual  liquefying  of  a  gas  is  an 
experiment  of  great  interest,  and  in  the 
case  of  sulfur  dioxid  easy  to  carry  out. 
The  apparatus  is  set  up  as  shown  in  the 
diagram.  A  is  an  Erlenmeyer  flask  carry- 
ing a  dropping  funnel  and  containing  in 
the  bottom  a  layer  of  sodium  sulfite  pow- 
der. The  funnel  contains  a  solution  of 
sulfuric  acid  made  by  pouring  the  concen- 
trated acid  very  slowly  into  an  equal  vol- 
ume of  water  and  allowing  to  cool.  B  is 
a  gas-washing  bottle  containing  concen- 
trated sulfuric  acid.  C  is  a  battery  jar 
containing  a  U-tube  packed  in  a  freezing 
mixture  of  salt  and  ice. 

After  the  set-up  has  been  made  allow  the 
acid  from  the  funnel  to  drop  slowly  upon 


the  sulfite.  A  rapid  evolution  of  sulfur 
dioxid  gas  will  at  once  begin,  and  in  passing 
thru  the  U-tube  the  gas  will  be  condensed 
to  a  clear  colorless  liquid. 

Freezing  Action  of  the  Gas — Pour  a  lit- 
tle of  the  liquid  gas  into  10  cc.  of  water 
in  a  small  beaker.  The  mixture,  upon 
stirring,  will  immediately  crystallize  to  a 
solid  mass. 

Place  a  little  water  on  a  block  of  wood 
and  upon  it  set  a  small  beaker  containing 
a  little  of  the  liquid  gas.  The  rapid  evap- 
oration of  the  liquid  will  produce  intense 
cold  and  freeze  the  beaker  to  the  block. 

Contributed  by  FLOYD  L.  DARROW. 


A  sulphur  dioxide  generator  with  dropping  funnel 
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C  •  jar  containing  It-  tube  parted  in  a  freezing 
mixture  of  salt  and  *ce 


Apparatus  Set  Up  for  Experiment  in  Lique- 
fying a  Gas. 


TO  GIVE  PLASTER  FIGURES  AP- 
PEARANCE OF  MARBLE. 

Put  one  ounce  of  grated  pure  curd-soap 
into  four  pounds  of  clear  water.  Dissolve 
in  a  well-glazed  earthen  vessel.  Then  add 
one  ounce  of  white  bees-wax  cut  into 
thin  slices.  As  soon  as  the  whole  is  in- 
corporated it  is  ready  for  use.  Having 
well  dried  the  plaster  figure  before  the 
fire,  suspend  it  by  a  piece  of  twine,  and 
dip  it  once  into  the  above  varnish.  Upon 
taking  it  out  the  moisture  will  appear  to 
have  been  absorbed.  In  about  two  minutes 
stir  the  solution  and  give  the  figure  an- 
other dip.    Two  dips  are  usually  sufficient. 

Allow  the  figure,  carefully  covered  to 
protect  it  from  all  dust,  to  stand  for  a 
week,  then  with  a  soft  muslin  rag,  or 
cotton  wool,  rub  the  figure  gently,  when  a 
most  brilliant  gloss  will  be  produced. 

Contributed  by 

WALTER  CHAS.  MICHEL. 


METHOD  OF  TESTING  WOOLEN 
AND  COTTON  THREADS. 

Take  a  few  threads  of  the  material  to 
be  tested  and  place  in  a  test  tube  with 
enough  nitric  acid  to  cover  them.  Bring 
just  to  the  boiling  point  over  a  flame  and 
allow  to  cool.  Pour  a  small  quantity  of 
ammonium  hydroxide  in  the  tube  and  note 
the  change.  If  the  liquid  is  not  changed  in 
color  the  material  is  cotton,  but  if  the 
liquid  assumes  an  amber  color  the  material 
is  woolen.  In  either  case  dense  white 
fumes  of  ammonium  nitrate  will  be 
evolved  from  the  tube. 

Wool  contains  much  nitrogenious  matter 
while  cotton  contains  none.    This  accounts 
for  the  change.    The  above  is  a  sure  test. 
I  have  used  it  repeatedly. 
-    Contributed  by 

JOHN  ELIOT  CHRYSTAL. 
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•A  SERIES  of  radio  telephone  tests  and 
f\    experiments    by    the    writer  per- 
/  %  formed  during  the  months  of  De- 
■**cember  and  January  have  produced 
some  results  which  may  be  interest- 
ing  to    the    readers    of    the  Electrical 
Experimenter.    The  results  are  interest- 
ing, not  only  because  of  the  records  made, 
but  of  the  peculiar  conditions  under  which 
the  experiments  were  performed. 

The  transmitting  equipment  consisted  of 
a  standard  one  kilowatt  deForest  Oscillion 
panel  transmitter  which  is  designed  to  work 
on  large  ship  type  aerials  on  wave-lengths 
between  500  and  1000  meters.  This  trans- 
mitter uses  two  x/2  kilowatt  power  tubes 
for  the  generation  of  the  high  frequency 
currents.  The  plate  current  of  these  tubes 
is  supplied  from  a  motor-generator  set 
which  delivers  a  voltage  of  1500.  The 
tubes  are  of  a  new  type  made  of  Pyrex 
glass  and  the  plates  are  of  Tungsten  so 
that  external  cooling  is  not  required.  The 
tuning  is  done  by  means  of  a  variable  sec- 
tional series  condenser  and  by  varying  con- 
tact clips  on  a  helix  in  the  rear  of  the 
panel.  The  circuit  employed  was  of  the 
standard  deForest  single  tuned  type  with 
capacity  coupling  between  the  grid  and  plate 
circuits. 

A  special  new  type  of  modulating  cir- 
cuit developed  by  Mr.  C.  V.  Logwood  was 
installed,  the  novelty  being  in  that  both  the 
grid  and  plate  circuits  of  both  tubes  are 
modulated  by  the  voice  currents  at  the 
same  time.  Continuous  wave  telegraphy  is 
accomplished  by  making  and  breaking  the 
grid  leak  circuit  and  a  modulated  wave  was 
added  by  substituting  with  a  switch,  a  buz- 
zer and  key  in  place  of  the  microphone. 

The  transmitter  was  installed  at  the  home 
of  the  writer  in  Ossining,  N.  Y.,  and  con- 
nected to  a  compara- 
tively small  aerial, 
four  wires  170  ft.  in 
length  with  a  spac- 
ing of  30  inches  and 
with  an  average 
height  of  55  feet.  A 
60-foot  lead-in  was 
tapped  off  the  end 
nearest  the  station 
and  brought  to  the 
transmitter  through 
a  hole  in  a  window 
pane.  This  aerial 
has  a  capacitance  of 
approximately  .0007 
mirco-farad  and  a 
fundamental  wave- 
length of  about  355 
meters. 

The  ground  sys- 
tem consisted  of  84 
square  feet  of  cop- 
per sheet  buried  be- 
neath the  founda- 
tions of  the  operat- 
ing room  about  8 
feet  below  the  trans- 
mitting apparatus. 
There  were  also  ad- 
ditional grounds  to 
the  water  pipes,  gas 
pipes,  heating  ap- 
paratus, etc.,  of  the 
house. 


Upon  installation,  no  difficulty  was  ex- 
perienced in  making  the  transmitter  operate 
successfully  on  750  meters  for  tests  and 
demonstrations  with  the  deForest  labora- 


Photo  Above  Shows  the  Author,  Mr.  Robert 
F.  Gowen,  the  Radio  Engineer  Who  Talked 
1,500  Miles  on  Less  Than  300  Watts,  or  About 
One-Fifth  of  a  Watt  per  Mile.  He  Is  Shown 
Holding  a  New  De  Forest  1  K.W.  Transmit- 
ting Bulb  or  "Oscillion."  Photo  Below  Shows 
Amateur  Radio  Station  of  Mr.  Trump  at  To- 
peka,  Kansas.  He  Received  the  1,500  Mile 
Radiophone  Speech  Sent  Out  by  Mr.  Gowen 
at  Ossining,  New  York 


Photo  from  Underwood  &  Underwood 

Robert  K.  Trump,  21,  a  Former  Sailor  Living  in  Topeka,  Kansas,  O 
Music  and  Conversation  Between  Robert  F.  Gowen,  Engineer  of  the 
phone  and  Telegraph  Co.  and  R.  H.  G.  Matthews  of 


tories  at  High  Bridge,  but  when  later,  ex- 
periments were  made  to  cause  the  set  to 
oscillate  at  200  meters  in  order  to  work  with 
the  amateurs,  it  was  found  that  the  con- 
stants of  the  circuit  were  such  as  to  make 
it  decidedly  unstable  at  this  high  frequency. 
After  a  good  deal  of  experimentation  and 
adjustment,  however,  fairly  good  results 
were  obtained  at  a  wave-length  of  330 
meters  which,  it  will  be  noted,  was  below 
the  fundamental  of  the  aerial. 

Using  this  wave-length  during  December 
the  writer  attempted  to  communicate  with 
amateurs  in  the  vicinity  of  New  York  and 
found  great  difficulty  in  making  the  tele- 
graph signals  heard  because  of  the  ex- 
tremely sharp  tuning  of  the  emitted  wave 
and  also  because  very  few  amateurs  listen 
on  wave-lengths  over  250  meters. 

On  the  330  meter  wave-length  the  trans- 
mitter would  put  but  2.4  amperes  into  the 
aerial  with  an  imput  of  300  watts,  tho  a 
maximum  of  2.6  amperes  could  be  obtained 
with  an  imput  of  approximately  $4  kilo- 
watt. Owing  to  the  unstable  conditions 
caused  by  the  circuit  constants  the  oscil- 
lator had  very  poor  efficiency  and  about 
January  1  the  writer  was  surprised  to  have 
a  report  that  the  signals  were  being  heard 
at  Utica  about  175  miles  away.  Mr.  Benas 
at  Utica  reported  by  radio  telegraph  and 
by  letter  that  the  music  sent  out  at  the 
Ossining  station  could  be  heard  100  feet 
away  from  his  telephone  receivers  when 
using  a  two  step  amplifier,  so  that  in  two 
instances,  his  friends  there  had  used  it  as  a 
dance  orchestra. 

It  was  apparent  from  this  report  that, 
altho  it  was  difficult  to  get  amateurs  to 
listen  and  answer  the  calls  on  330  meters, 
when  the  signals  were  once  tuned  in,  they 
were  very  loud.  This  incentive  prompted 
the  idea  of  working 
later  at  night  when 
the  amateur  inter- 
ference was  less,  and 
shortly  thereafter 
Radio  Station  8ER 
answered  a  call  and 
reported  that  they 
were  at  St.  Mary's. 
Ohio,  more  than  600 
miles  away. 

Continued  efforts 
in  adjustment  of  the 
circuit  and  methods 
of  calling  them 
brought  in  reports 
from  many  stations 
thruout  Ohio,  and 
Indiana.  Reports  of 
successful  reception 
of  the  speech  were 
received  also  from 
Wakefield,  ■  Massa- 
chusetts, Gaffney, 
South  Carolina,  Na- 
panee,  Ontario,  about 
this  time,  increasing 
the  distance  to  about 
750  miles.  Subse- 
quently a  letter  was 
received  from  the 
operator  on  a  yacht 
300  miles  south  of 
Jacksonville,  Florida. 
(Cont.on  page  1326) 
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If  you  haven't  your  favorite  jazz  melody 
and  if  there  isn't  one  within  400  or  500 
miles,  don't  let  that  worry  you.  Just  send 
a  radio  to  the  nearest  wireless  station,  and 
have  them  put  the  desired  record  on  the 
instrument,  put  your  receiver  in  operation, 
and  you  have  it. 
Everyone  knows 
the  wireless  has 
proven  a  success- 
ful invention,  but 
very  few  know  all 
the  uses  it  may  be 


in  all  experimental  work  and  the  last  rating 
was  given  99.2  per  cent.  The  photo  shows 
L.  W.  Elias  and  the  machine. 

The  wireless  telephone  is  not  so  much 
of  a  novelty  any  more,  altho  of  course, 
the  apparatus  is  not  to  be  had  for  a  mere 
song.  However,  our  radio  experimenters, 
even  the  youngest,  are  rapidly  becoming 
experts  in  the  development  and  construc- 
tion of  simple  apparatus,  whereby  it  is  pos- 
sible to  transmit  articulately,  the  spoken 
word.  In  transmitting  music  or  vocal  rec- 
ords from  a  phonograph  by  means  of  the 
wireless  telephone, 
there  are  several  dif- 
ferent ways  in  which 


A  new  radio  transmitter  has  been  de- 
velopt  by  L.  M.  Cockaday,  of  New  York, 
which  operates  on  a  direct  current  source 


By  Means  of  the 
Phonograph  andWire- 
less  Telephone  Appa- 
ratus Here  Shown, 
Dance  Music  Was  Re- 
cently Transmitted  400 
Miles  by  Radio  to 
Some  of  Uncle  Sam's 
Convalescent  Soldiers. 
Photo  (o  by  U.  &  U. 


New  Direct  Current 
Wireless  Transmitter 
Giving  a  Clear  Note 
Equivalent  to  a  500- 
Cycle  Synchronous 
Spark  Set.  Its  Secret 
Lies  in  the  Use  of  a 
Rotary  Synchronous 
Spark  Gap  and  Inter- 
rupter in  Place  of  a 
Fixed  or  Stationary 
Spark  Gap  and  Ordi- 
nary Interrupter. 


put  to.  The  other  day  L.  W.  Elias,  officer  In 
charge  of  the  Chicago  U.  S.  Radio  Station, 
was  successful  in  sending  a  complete  mu- 
sical program  to  Fort  Sheridan's  convales- 
cent soldiers.  When  he  had  finished,  to  his 
surprise  the  operator  in  Detroit  compli- 
mented him  on  his  progress  and  advised 
Mr.  Elias  that  he  had  connected  his  instru- 
ment to  a  transmitter  and  that  over  100 
people  had  heard  his  music.  He  was  also 
told  that  everyone  in  Camp  Grant  had 
heard  the  same  program.  The  apparatus 
necessary  to  transmit  music  in  this  manner 
is  a  phonograph  with  records,  a  transmitter, 
and  receiver  combined  with  a  power  plant 
connected  with  batteries.  The  transmitter 
consists  of  one  oscillating  and  one  modulat- 
ing tube.  Any  amateur  receiving  appara- 
tus within  a  radius  of  400  miles  can  inter- 
cept the  sound  waves  as  they  are  sent  on 
undampt  waves  of  700  meters.  The  Chi- 
cago Government  Radio  Station  ranks  first 


the  air  waves  set  up 
in  the  phonograph 
sound  chamber  may 
be  communicated  or 
super-  imposed  upon, 
tKe  wireless  telephone  transmitting 
apparatus,  and  eventually  to  the  antenna 
from  which  this  is  liberated  into  space,  in 
the  form  of  electro-magnetic  waves  in  the 
ether.  In  some  cases,  the  microphone  of 
the  modulating  circuit  of  the  wireless  tele- 
phone outfit  is  placed  in  proximity  to,  or 
secured  tightly  to,  the  phonograph  sound- 
box proper.  In  other  instances,  one  or 
more  microphones  of  the  modulating  cir- 
cuit have  been  placed  in  the  amplifying 
sound  chamber  of  the  phonograph,  and  this 
has  been  found  to  give  very  good  results. 

A  microphone  placed  inside  the  doors 
or  grill  of  the  phonograph  has  many  good 
points  about  it.  This  is  so  for  one  reason 
that  the  sounds  created  by  the  diafram  of 
the  phonographic  sound-box  have  not  their 
full  vibrating  timbre  and  sonority  when 
they  first  proceed  along  the  tone  chamber, 
but  receive  their  full  sonority  only  after  they 
have  entered  the  larger  amplifying  chamber. 


of  power,  the  system  being  such  that  it 
eliminates  the  motor-generator  now  used 
in  connection  with  spark  set  transmitters. 

In  the  primary  circuit  a  rotary  inter- 
rupter is  used  in  series  with  the  primary 
coil  of  a  step-up  transformer,  in  combina- 
tion with  a  synchronous  rotary  spark-gap 
in  the  secondary  circuit,  as  shown  in  the 
diagram. 

The  relative  positions  of  these  two  wheels 
are  so  adjusted  that  as  the  interrupter 
closes  the  primary  circuit,  the  condenser 
in  the  secondary  circuit  can  discharge  only 
at  its  maximum  capacity;  that  is  to  say, 
the  spark-gap  comes  into  sparking  position 
just  as  the  interrupter  opens  the  primary 
circuit,  thereby  obtaining  its  highest  ef- 
ficiency. 

The  interrupter  successively  opens  and 
closes  the  power  circuit  a  sufficient  number 
of  times  to  obtain  a  clear  500  cycle  tone 
which  is  always  steady. 


A^scltomis  ©mi  Alternating*  Ctsrrent  Asjaiin! 


As  several  readers  have  inquired  about 
using  audions  on  A.C.,  and  how  to  get  rid 
of  the  hum,  etc.,  we  referred  these  to 
Mr.  Elliot  A.  White,  author  of  the  article 
"Operate  Your  Audion  on  A.C.,"  which 
appeared  in  the  July  issue.  Here  are  some 
valuable  pointers  from  Mr.  White : 

"In  reply  to  your  queries,  I  understand 
your  first  paragraph  to  mean  that  the 
queries  concern  the  use  of  alternating  cur- 
rent for  the  filament  only. 

"My  experience  has  been  that  it  is  easier 
to  use  A.C.  on  the  plate  than  on  the  fila- 
ment, because  in  the  former  case  the  large 
condenser  across  the  leads  from  the  recti- 
fier keeps  the  60-cycle  hum  out  of  the  cir- 
cuit. It  is  more  difficult  to  use  the  A.C. 
for  the  filament  only,  as  it  is  sometimes 
hard  to  get  rid  of  the  hum.  However,  I 
have  personally,  as  I  said  in  the  article, 
used  the  A.C.  for  both  plate  and  filament, 


both  separately  and  together,  and  got  rid 
of  all  noise.  A  friend  of  mine  has  also 
had  success  with  it  on  the  filament  alone — 
'as  silent  as  a  church,'  he  told  me.  I  be- 
lieve the  Navy  used  toy  transformers  for 
filament-lighting  at  'Great  Lakes'  during 
the  war,  and  I  have  also  heard  of  its  use 
by  the  Navy  and  by  the  Federal  Telegraph 
Company  on  the  'Coast.'  so  you  see  it  can 
be  done  all  right.  I  suspect  the  trouble  in 
the  cases  you  mention  is  probably  due  to 
the  Experimenters  themselves,  as  I  sug- 
gested in  the  article,  for  I  by  no  means 
claim  that  the  device  is  'fool-proof.' 

"However,  you  might  call  their  attention 
to  several  important  points,  all  of  which 
were  treated  in  the  paper :  1.  The  connec- 
tion to  the  balancing  resistance  across  the 
filament  must  be  properly  adjusted.  2. 
Connections  from  the  tuned  circuit  to  the 
detector  must  be  made  exactly  as  in  the 


illustration  ('ultraaudion'  hook-up,  the  sec- 
ondary being  connected  to  grid  and  plate, 
not  grid  and  filament).  3.  The  tuning  ad- 
justments of  inductance  and  capacities  must 
be  properly  made,  this  being  delicate,  as  I 
said.  4.  Any  foreign  sources  of  interfer- 
ence from  A.C.  must  be  eliminated. 

"If  your  complaining  readers  are  cor- 
rect as  to  1  and  2,  then  their  trouble  is 
with  either  3  or  4.  Concerning  these,  I 
would  refer  them  again  to  the  article,  par- 
ticularly to  the  second  and  third  paragraphs 
from  the  end.  It  is,  of  course,  also  possi- 
ble (I  know  of  one  such  case)  that  the 
Experimenters  are  getting  cross-talk  from 
near-by  power  lines  to  antenna  outside  the 
house,  or  from  house  wiring  to  the  set 
inside,  either  by  capacity  effect  or  by  direct 
induction.  I  should  think  you  would  find 
it  difficult  to  handle  these  problems  with- 
out being  on  the  ground." 
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Photo  at  Left  Shows  the  Famous  New  High-Powered  Radio  Station  at  Croix  d'Hins,  Which  Is  Located  Just  Outside  of  Bordeaux,  France. 
It  Has  a  Total  Power  Rating  of  Some  1,000  Odd  Kilowatts.  Photo  at  Right  Shows  Remarkable  New  Radio  Receiver  Which  Automatically 
Rings  a  Bell  Signal  on  Ship,  When  Another  Vessel  Is  Sending  Out  an  "S.O.S."  Call  for  Help.    This  Will  Avoid  Delays  In  Answering  Distress 

Calls  at  Sea. 


Latest  Radii©  News 


THE  accompanying  photograph  at  the 
left  shows  the  gigantic  steel  towers 
of  the  powerful  Lafayette  radio 
Station  of  Croix  d'Hins,  located  15 
miles  outside  of  Bordeaux,  France. 
This  station,  one  of  the  most  powerful  if 
not  the  most  powerful  hi  the  world,  was 
started  in  1918  by  the  U.  S.  Navy  to  enable 
radio  communication  to  be  carried  on  in  a 
positive  manner  at  all  times  with  the  Amer- 
ican war  vessels  traversing  the  Atlantic 
Ocean  and  other  waters. 

This  plant  has  since  been  turned  over  to 
the  French  government  by  special  arrange- 
ment. There  are  eight  giant  masts,  each 
rising  825  feet  above  "Mother  Earth," 
which  serve  to  support  the  antenna  con- 
ductors. 

When  the  armistice  was  signed  the  U. 
S.  Navy  Radio  Department  discontinued 
work  on  the  stations,  but  the  plant  was 
completed  by  the  Pittsburg-Des  Moines 
Company  for  the  French  government. 

This  plant  will  have  various  types  of 
radio  transmitting  equipment,  including  arc 


and  spark  sets  with  a  total  rating  of  some 
1,000  odd  kilowatts. 

AUTOMATIC  S.O.S.  BELL  SIGNAL  FOR  SHIPS. 

The  photograph  presented  herewith  at 
the  right  illustrates  a  remarkable  new 
radio  invention  which  is  said  to  pick  up 
and  translate  "S.O.S."  calls  from  ship  sta- 
tions and  to  cause  a  bell  to  start  ringing 
in  the  station  receiving  the  call.  In  other 
words,  when  a  ship  in  distress  sounds  the 
S.O.S.  call  (the  International  radio  signal 
of  distress,  to  which  ships  of  all  nations 
pay  strict  attention  under  the  present  regu- 
lations, in  order  to  try  and  speed  toward 
the  disabled  ship  and  render  succor,  if 
possible),  the  radio  signals,  flashed  out 
from  the  vessel  in  distress  is  picked  up  on 
the  antenna  of  other  ships  within  a  radius 
of  several  hundred  miles  and  if  fitted  with 
this  apparatus  the  message  of  distress 
will  give  an  audible  signal  on  the  bell  at 
once,  without  taking  a  chance  of  whether 
it  will  be  picked  up  by  a  radio  operator 


"listening  in."  It  has  sometimes  been  the 
case  that  such  signals  have  not  been  heard 
even  by  ships  quite  close  to  the  vessel 
calling  for  assistance,  owing  to  the  fact 
that  the  operator  may  have  been  off  duty 
at  the  time,  or  for  some  other  reason. 

We  have  long  advocated  such  an  appa- 
ratus as  this  for  receiving  and  interpreting 
"S.O.S."  calls  at  sea,  for  many  reasons.  It 
is  a  simple  matter  now-a-days  to  rig  up  a 
positive  working  apparatus  which,  by  means 
of  sensitive  relays  and  amplifiers,  will 
serve  to  close  a  local  circuit  containing  a 
sufficiently  strong  battery  to  actuate  a  call 
bell  circuit. 

The  main  purpose  that  the  bell  signal 
in  this  case  serves  is  to  call  the  attention 
of  the  radio  operator  in  charge,  and  pos- 
sibly the  ship's  commanding  officer,  to  the 
fact  that  a  distress  signal  is  being  received. 
When  this  has  been  done,  the  operator  of 
course  "listens  in"  in  order  to  receive  the 
further  details  of  the  distrest  ship's  loca- 
tion, which  is  given  out  by  wireless  both 
as  to  latitude  and  longitude. 


General  amateur 
wireless  telegraph 
stations  are  re- 
stricted to  a  trans- 
mission wavelength 
of  200  meters,  and 
a  Chicago  concern 
has  developed  and 
placed  on  the  mar- 
ket a  wireless  tele- 
graph transmitting 
set  designed  to  give 
the  best  results  on 
this  short  wave- 
length. This  set  in- 
cludes a  transfor- 
mer, condenser  and 
oscillation  transfor- 
mer and  a  rotary 
spark  gap,  all  of 
which  are  shown  in 
the  accompanying 
illustration. 

The  transformer 
is  of  the  closed- 
core,  air-cooled  type 
with  a  double  mag- 
netic circuit.  A  fea- 
ture of  the  con- 
struction is  its  mag- 
netic shunt  control, 
which   protects  the 


Complete  Amateur  Radio  Transmitter  Designed  for  200  Meters  Wave  Length. 

Sizes  from  '/4  to  1  K.V.A. 


Built  In 


transformer  from 
all  undue  current 
surges.  The  trans- 
formers are  design- 
ed to  be  connected 
directly  to  a  source 
of  alternating  cur- 
rent, no  choke  coils 
being  necessary. 
Capacities  of  1,  24, 
y2  and  Y±  k.v.a. 
(kilo-volt-amperes ) 
are  made,  but  the 
*4  k.v.a.  transfor- 
mer does  not  have 
the  magnetic  shunt 
control.  The  center 
device  in  the  illus- 
tration is  the  con- 
denser. This  is  of 
the  oil  -  immersed 
type.  There  are  ten 
terminals  arranged 
so  that  the  capacity 
can  be  varied  from 
0018  to  .009  micro- 
farad in  single  steps 
of  .0009  micro- 
farad each.  One 
k.v.a.  =  1000  watts 
at  100  per  cent 
power  factor. 


EVERETT  ILEO  DEETER 


HUNT  up  all  your  old  telegraph 
coils,  your  extra  Audions  (you 
who  have  fat  pocketbooks ) ,  and 
prepare  to  settle  down  to  busi- 
ness, for  here's  a  new  stunt  to 
try,  and  you  can  become  a  great  "profes- 
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Small  Iran  former 
con  be  used  in  place 
of  I  he  above  baft. 


Fig.l 


Diagram    Showing    Connection    of  Coherer 
and    Decoherer   With    Polarized    Relay,  and 
Also    Special    Selective    Relay    Fitted  With 
Dash -Pot. 


sor,"  or  a  "wizard,"  by  amazing  people  in 
your  own  home  town  by  the  act  of  control- 
ling numerous  distant  apparatus,  simply  by 
pushing  a  button  on  your  radio-sending 
outfit. 

By  following  the  construction  details 
given  herewith  a  wireless  control  board 
which  works  very  well  can  be  easily  con- 
structed, and  by  its  use  the  amateur  can 
operate  any  certain  apparatus  connected  to 
the  board  without  first  operating  others, 
thus  making  it  a  true  selective  control. 

Now  if  you  are  done  with  that  message 
we'll  go  to  work — yes,  tell  your  neighbor  to 
come  over,  too,  for  after  he  sees  your's 
he'll  want  one,  too.  First  we  will  see  for 
ourselves  how  the  thing  works. 

For  simplicity  we  will  consider  the  use  of 
a  coherer — the  poor  nut  may  be  forced  to 
use  one  in  his  actual  model — and  if  he 
spent  all  his  money  for  auto  cable  to  try 
out  the  "underground  trick" — but,  anyhow, 
a  coherer  works  quite  well.  But  don't  let 
anyone  catch  you  when  you  file  up  a  nickel 
and  dime  for  filings.  And  don't  break  up 
the  family  thermometer  for  a  tube,  because 


it's  too  small  inside,  and  if  you  were  to  get 
the  "flu"  your  temperature  might  go  a  mile 
high  and  it  would  be  impossible  to  get  it 
down  again — anyhow  you  could  use  it  to 
hang  your  aerial  on. 

Here  we  go — get  your  electrical  dic- 
tionary and  turn  to  diagrams — make  sure 
you  know  what  sign  represents  a  relay, 
coherer,  battery,  etc.,  as  you  hardly  ever  see 
this  one,  and  then  after  six  or  seven  hours 
of  real  study  we  can  almost  realize  the  fol- 
lowing facts : 

If  you  focus  your  luminaries  on  diagram 
No.  1  and  was  just  to  imagine  that  some 
poor  jay  wireless  amateur  was  to  send  out 
a  right  smart  wireless  wave,  which  was  by 
decrement  and  other  complicated  mathe- 
matics of  the  same  metric  wavelength  as 
that  of  our  elaborate  de-cohering  outfit, 
why  then  our  clumsy  antenna  would  prob- 
ably make  a  successful  attempt  and  "down 
the  thing."  Now  if  the  wave  gets  thru  the 
coherer  to  the  ground  it  causes  the  filings  to 
get  close  enough  together  to  lessen  their 
resistance,  and  then  things  begin  to  hap- 


Rear  View  of  Selective  Relay  Switch-board 


Illustration    of    Details    to    Be    Followed  in 
Constructing    the    Selective    Radio  Control 
Relay  Here  Described. 


pen.  When  the  platinum  (if  you're  rich) 
points  close,  of  course  the  juice  goes  thru 
and  makes  the  magnet  pull  down  the  arm 
which  operates  the  sprocket  wheel,  in  turn 
operating  the  commutator  or  the  switch 
controlling  the  display  apparatus.  If  you 
think  you  now  understand  all  you've  been 
over,  proceed  to  diagram  No.  4  also.  If 
you  don't  proceed  anyway — it'll  do  your 
think  tank  good.  When  the  arm  is  down 
it  makes  contact  to  J,  and  this  gives  a  little 
stingy  juice  to  the  bell,  what  there  is  of  it, 
which  hits  the  glass  tube  of  the  coherer  and 
knocks  the  "lings  apart,  ready  for  another 
"jazz."  But  this  is  not  all  the  clumsy  brass 
arm  did — the  string  seen  between  C  and  M 
pulls  the  arm  B,  and  out  at  the  end  where 
the  plunger  R  is  connected  at  O  there  is 
quite  an  emotion  as  the  arm  drops  thru  a 
long  arc,  which  may  be  varied  by  sliding 
the  arm  at  N. 

The  plunger  R  is  connected  to  a  small 
air-tight  vessel  partly  filled  with  water,  and 
this  floats  upon  the  water  enclosed  in  the 
larger  tin  can  P  (see  Fig.  5-A).  Now  when 
the  arm  come?  down  the  "ship  sinks,"  and 


the  small  vessel  goes  under  and  if  left 
alone  it  always  takes  a  little  time  for  it  to 
come  to  the  top,  being  partly  filled  with 
water.  Of  course,  if  the  arm  is  constantly 
being  pulled  down  the  float  is  also  pulled 
under.   Now  as  long  as  the  float  is  not  en- 
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Amplifying  Circuit  Provided  With  Two  Au- 
dions    Connected     to     Sensitive  Polarized 
Relay,  Which  in  Turn  Actuates  the  Special 
Selective   Relay  Here  Described. 


tirely  up  the  main  circuit  for  the  display 
apparatus  is  open  and  therefore  they  do  not 
operate.  But  when  the  arm  is  up  then  the 
circuit  and  the  apparatus  circuits  operate 
on  the  point  the  switch  is  left  on. 

Now  for  the  conclusive  diagram,  No.  3. 
This  shows  the  back  of  the  control  board, 
and  mainly  the  circular  switch.  Now  sup- 
posing we  had  No.  1  of  the  switch  connect- 
ed to  an  electric  train  or  street  car,  No.  3 
to  a  little  windmill,  No.  4  to  an  electric 
light,  No.  5  to  an  electric  cannon,  etc.  We 
want  to  cause  No.  1,  the  train,  to  operate. 
We  push  our  transmitting  button  four  times 
and  toot-toot  she  goes.  Now  we  are  asked 
to  shoot  our  cannon,  No.  5,  and  all  we  have 
to  do  is  to  push  the  button  four  more  times 
and  bang!  For  No.  10  we  would  now  push 
five  times,  etc. 

Two  and  ten  on  the  switch  are  stop  blanks, 
while  16  can  be  a  place  where  they  all  oper- 
ate, making  the  segment  of  eleven  narrow 
strips,  not  touching  one  another  and  con- 
nected to  all  other  segments  of  the  switch. 

Retire  for  the  night  now,  for  you'll  need 
all  kinds  of  strength  and  ability,  as  well  as 
(Continued  on  page  1334) 
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Front  View  of  Selective  Relay  Switch-board. 
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JT^HERE  seems  to  be  a  marked  ten- 
I  dency  among  radio  experimenters  of 
I  the  present  to  lay  their  hands  on  the 
^-  new  developments  in  radio  appa- 
ratus, particularly  as  applied  to  vari- 
3  receiving  instruments  which  have  been 
night  out  during  the  World  War.  From 
at  I  can  gather  from  various  publica- 
ns and  1  tters  from  the  Amateurs,  a 
;at  demand  has  arisen  for  the  most  mod- 
i  of  apparatus.  Tbis  demand  reflects  a 
rit  of  progressiveness  in  the  Amateur, 
is  true,  but  there  is  a  limit  to  all  things, 
:1  the  adoption  of  all  the  new  and  fancy 
lis  which  are  being  described  from  time 
time  will  lead  to  a  limit  where  the  dis- 
ssing  facts  are  all  too  plain — that  the 
le  old  stuff  that  we  used  to  "gather  in" 
:  signals  with,  was  far  superior  to  sev- 
y-live  per  cent  of  the  war  apparatus, 
i  have  had  considerable  experience  with 
:  majority  of  apparatus  which  was 
night  out  during  the  period  of  hostilities, 
idng  used  practically  all  the  latest  de- 
opments  under  typical  operating  condi- 
ns,  and  for  the  benefit  of  those  whose 
igings  for  "Navy  VT's,"  "loop  antennas," 
.,  are  getting  the  better  of  common  sense, 
me  outline  a  few  of  the  results  I  have 
Gained  with  new  and  marvelously  efli- 
nt  (?)  war  radio  apparatus. 

AERIALS. 

Let  us  start  at  the  top,  this  being  the 
rial,  of  course.  Before  1917  we  Amateurs 
;d  the  good  old  inverted  "L"  or  "T" 
>e,  flat-top  antenna;  of  the  four-  or  six- 
re  size,  elevated  from  thirty  to  fifty  feet, 
d  -we  got  GOOD  results.  A  certain 
irtland  (Ore.)  Amateur,  regularly  com- 
inicated  with  a  station  in  Los  Angeles 
d  with  a  Reno  (Nev.)  station  also, 
licago  Amateurs  were  heard  up  to  one 
Diisand  miles,  and  the  east  coast  stations 
■re  easily  heard  in  the  Middle  West  and 
>uth.   All  this  with  one  K.W.  or  less  and 

two  hundred  meters!  In  my  tests,  I 
ed  an  antenna  of  the  typical  flat-top  "T" 
je,  three  hundred  feet  long  and  eighty 
;t  high,  four  wires,  and  with  a  two-kilo- 
itt,  five  hundred-cycle  set,  was  able  to 
ver  twenty-two  hundred    (2,200)  miles 

night  on  six  hundred  meters,  at  sea. 
lbstituting  a  loop  antenna  of  four  hun- 
ed  ninety  (490)  meters  natural  period, 
obtained  a  radiation  of  seventeen  am- 
res,  but  my  signals  were  only  heard  at  a 
stance  of  two  hundred  seventy  miles. 
ie  vessel  with  which  I  carried  out  these 
sts  used  an  Amateur  tubular  audion  bulb, 
ith  no  amplification ;  with  his  Navy  VT 
i  could  hear  me  very  faintly  at  two  hun- 
•ed  forty  miles.  I  made  several  similar 
sts,  elevating  the  loop,  etc.,  but  on  no 
:casion  was  I  able  to  do  better.  On  the 
her  hand,  the  loop  antenna  for  receiving 
not  at  all  bad.  I  picked  up  signals  from 
ands  End,  England  (GLD).  at  seventeen 
indred  miles,  with  one  tubular  bulb 
jleven  hundred  miles  on  a  Navy  VT), 
id  merely  placing  the  loop  on  the  bridge, 
he  chief  objection  to  the  loop  antenna  for 
:ception  in  Amateur  Stations  is  its  marked 
irective  effects.  In  some  cases  this  would 
S  an  advantage,  in  cutting  out  interfer- 
lces,  or  receiving  signals  from  but  one 
eneral  direction  and  its  opposite,  but  very 
;w  Amateurs  will  care  to  limit  their  receiv- 
lg  possibilities  to  but  one  or  two  points 
f  the  compass.  The  loop  invites  experi- 
lentation,  but  don't  be  so  all-fired  het  up 
bout  adopting  it  without  trial  in  your  pro- 
osed  station.  Stick  to  the  flat-top,  inverted 
L"  or  "T"  types — they  aren't  going  to  be 
ack  numbers  at  all. 


AS  TO  APPARATUS. 

Now  as  to  the  apparatus  itself.  A  new 
form  of  layer  wound  inductance  has  made 
its  debut,  in  the  form  of  pancake  loading 
coils,  and  is  also  being  embodied  in  several 
forms  of  loose-couplers.  The  coils  have 
given  good  results,  when  used  as  loading 
inductances  and  coupler  coils,  and  have  the 
advantage  of  taking  up  much  less  space 
than  the  old  type  of  cylindrical  tube  wind- 
ings. It  is  also  easily  possible  to  incorpo- 
rate these  coils  into  panels,  which  are  very 
popular,  and  make  a  neat  job  of  it.  The 
layer  wound  coil — IF  wound  with  an  offset 
winding  (honeycomb  coils)  is  a  distinct  step 
forward,  and  full  credit  should  be  given  it. 
Experimenters,  in  buying,  however,  should 
demand  this  offset  winding  which  makes 
the  coils  what  they  are — extremely  neat, 
compact  and  efficient  little  units. 

A  word  now  about  capacity  coupled  tun- 
ers. These  were  tried  on  various  vessels, 
and  in  shore  stations,  but  were  found  to  be 
impractical  for  spark  reception,  due  to  their 
extreme  sharpness  of  tuning,  which  made 
them  poor  "stand-bys."  In  certain  cases 
the  tone  of  the  incoming  signal  was  also 
distorted  by  them.    For  these  reasons  their 
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adoption  as  spark  receivers  never  became 
very  popular,  but  in  long  wave  undampt 
wave  receivers  they  seem  well  adapted,  for 
their  sharpness  is  an  advantage  there,  and 
it  also  seems  that  the  more  variables  that 
can  be  crowded  into  an  arc  set  the  better 
it  works.  Capacity  tuners,  however,  will 
never  become  popular  in  Amateur  Stations. 

The  heart  of  the  receiving  station  draws 
our  attention  next.  I  have  heard  more 
Amateurs  whine,  sigh  and  express  extrava- 
gant promises  of  reimbursement  to  anyone 
who  would  get  them  a  Navy  VT  than  de- 
sires for  all  the  other  new  apparatus  that 
has  appeared.  The  prevailing  opinion  seems 
to  be  that  for  sensitiveness  they  are  mar- 
velous— unequaled !  Where  this  idea  ever 
found  root  is  puzzling,  in  the  face  of  the 
fact  that  the  majority  of  tubes  developed 
for  war  purposes  were,  and  are,  miserably 
poor  bulbs  in  comparison  with  the  tubular 
bulbs  we  had  formerly  used.  This  applies 
to  their  use  as  detectors — they  make  good 
amplifier  bulbs  when  used  with  150  to  300 
volts,  plate  current — but  where  will  the 
modern  Amateur,  even,  get  that  voltage, 
D.C.  ?    Batteries  are  out  of  the  question, 


as  is  a  motor-generator.  We  an-  mostly 
concerned  with  detectors,  however.  I  he 
war  tubes  were  designed  to  combine  rug- 
gedness,  reliable  operation  in  inexperienced 
hands,  with  a  fair  degree  of  sensibility.  In 
the  last  named  requirement  they  did  not 
exceed  the  specifications  in  the  least.  It  is 
true  that  such  bulbs  require  no  variation  of 
plate  voltage  and  will  operate  over  a  mod- 
erate range  of  filament  current  fairly  well, 
but  the  Navy  VT's  all  require  a  plate  volt- 
age of  from  seventy  to  one  hundred  and 
fifty  volts.  1  have  used  probably  two  hun- 
dred different  Navy  tubes  at  times,  and  have 
yet  to  find  one  which  equals  the  little  old 
"tubulars"  for  sensitiveness.  A. new  bulb 
has  recently  come  into  prominence,  which  I 
have  had  no  opportunity  of  trying  out  as 
yet,  but  which  seems  to  be  "the  goods," 
as  it  is  becoming  popular  with  a  great  num- 
ber of  Amateurs.  It  requires  but  a  low 
plate  voltage  not  required  to  be  varied 
and  seems  to  promise  much.  Until  I  have 
had  the  opportunity  of  trying  it  out,  how- 
ever, 1  shall  stick  to  the  old  "tubulars"  for 
all  around  satisfactory  work.  1  have  tried 
the  new  bulbs  as  amplifiers,  by  doubling  the 
[date  voltage — sometimes  even  tripling  it — 
and  have  found  them  to  be  excellent  for 
that  purpose,  better  in  fact  than  the  tubular 
bulbs,  which  are  poor  amplifier  tubes. 

All  this  crabbing  w  ould  naturally  lead  up 
to  the  question  of  what  I  would  consider  a 
good  Amateur  Set  for  receiving.  My  idea 
is,  after  testing,  planning,  designing  and 
trying  all  manner  of  sets  for  the  past  two 
years,  to  have  a  short  wave  set,  with  a 
range  of  one  hundred  and  fifty  to  six  hun- 
dred and  fifty  meters,  to  include  both  Ama- 
teur and  Commercial  marine  waves,  and 
get  good  efficiency  on  each.  The  circuits 
should  by  all  means  be  regenerative,  using 
one  of  the  old  tubular  bulbs.  If  it  is  de- 
sired to  amplify  these  sets,  I  would  sug- 
gest a  two-step  amplifier  using  the  new 
Amateur  tubes.  The  transformers  should 
perhaps  be  purchased  until  more  data  is 
published  regarding  their  construction  than 
is  now  available.  The  telephones  should 
preferably  be  of  the  mica  diafram  type,  or 
if  the  price  is  prohibitive  a  good  two  or 
three  thousand  ohm,  double  headset. 

Besides  the  above  set,  all  well  equipt  Ama- 
teur Stations  should  have  a  long  wave  set, 
capable  of  receiving  the  undampt  wave  sta- 
tions. While  personally  I  do  not  care  for 
the  sustained  wave  system,  it  seems  to  be 
the  coming  thing,  so  we  must  all  keep  up 
with  progress.  An  efficient  arc  receiver 
would  comprise  a  long  wave  coupler,  ca- 
pable of  receiving  waves  up  to  ten  thou- 
sand meters  at  least,  two  or  three  variables, 
mica  diafram  phones,  and  a  good  oscillating 
bulb  with  a  modern  oscillating  circuit.  A 
very  good  undampt  wave  set  can  be  made 
from  the  unit  inductances  now  on  the  mar- 
ket, layer  wound  as  before  described.  Sev- 
eral reliable  concerns  are  putting  out  such 
inductances  in  neat  individual  cabinets  of 
varying  wavelengths,  so  that  the  induc- 
tances can  be  placed  next  to  each  other 
and  used  as  primary  and  secondary  coils, 
varying  the  coupling  by  changing  the  dis- 
tance between  the  coils.  If  a  receiver  such 
as  this  is  properly  made,  very  good  results 
will  be  had  with  an  antenna  of  one  single 
wire,  several  hundred  feet  long,  which  need 
not  be  more  than  thirty  feet  high. 

A  good  ground  connection  is  vitally  im- 
portant in  every  case.  Solder  your  ground 
lead  to  a  water  pipe,  and  make  it  of  heavy 
cable.  In  addition,  ground  to  everythinc 
within  reach — steam  pipes,  etc.   It  all  helps. 

If  care  is  exercised  in  the  construction 
and  installation  of  equipment,  and  instru- 
(Continued  on  page  1330) 
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LARGE  DRIVE  GEAR 


AUTOMATIC  RAZOR  STROPPER*"  WATEB  OUn£T 


And  Speaking  of  Shaving,— Why  Cannot 
Someone  Give  Us  a  Low-Priced  Automatic, 
Safety-Razor  Blade  Sharpener  Which  Could 
Be  Connected  to  the  Kitchen  Spigot.  A 
Small  Cheap  Water  Motor,  Specially  De- 
signed for  the  Purpose,  Would  Rotate  the 
Strop  Wheels  In  Apple-Pie  Order.  Mr.  Hob- 
son  Guarantees  to  Sell  One  of  These  to 
Every  User  of  a  Safety  Razor  in  the  United 
States  and  Foreign  Countries, — the  Bolshe- 
vik Regions  Not  Included! 


During  the  influenza  epidemic  eating  in 
public  restaurants  and  cafes  was  rather  a 
risky  thing  to  do  because  public  eating 
places  are  not  careful  in  cleaning  dishes 
and  cups  before  using  them  again.  In 
drinking  hot  drinks  from  the  common 
cup  people  place  the  rim  of  the  cup  be- 
tween their  lips  and  draw  the  liquid  into 
their  mouths.  This  is  a  very  easy  way  to 
catch  the  "flu"  or  some  other  contagious 
disease,  of  which  there  are  many.  To 
avoid  this  possible  exposure  a  small  cellu- 
loid (or  even  paper)  lip  and  mouth  pro- 
tector could  be  made  like  that  shown. 
It  should  be  made  to  fit  the  rim  of  the 
cup  snugly  so  that  the  contents  of  same 
could  not  run  under  and  out  upon  the 
user's  clothes.  A  little  sanitary  invention 
of  this  kind  would  undoubtedly  meet  with 
approval  by  thousands  of  folks  who  are 
particular  about  their  health  and  desirous 
of  avoiding  any  exposure  to  others'  care- 
lessness. 


>y  JAY  G.  HOB 


THERE  are  several  kinds  of  razor 
blade  sharpeners  on  the  market.  Few 
of  them  have  met  with  considerable 
success  because  they  really  sharpened 
as  claimed.  However,  all  of  the 
various  designs  require  the  user  to  turn  a 
small  crank  to  operate  the  stropping  ele- 
ment. It  consumes  enough  time  preparing 
one's  face  for  the  trying  ordeal  without 
having  to  stand  around  cranking  the  sharp- 
ener until  the  razor  blade  is  ready  to 
shave. 

Why  not  construct  an  automatic  razor 
blade  stropper  to  be  fastened  on  the  water 
faucet  as  illustrated,  one  that  will  run  when 
the  water  is  turned  on  so  that  your  razor 
blade  will  be  nice  and  sharp  by  the  time 
you  are  ready  to  shave.  An  efficient  sharp- 
ener of  this  kind  could  easily  be  made  as 
shown,  with  a  light  metal  case,  two  round 
stroppers  connected  by  small  gears  and 
operated  by  a  little  water  wheel  enclosed 
in  part  of  the  sharpener  case.  The  blade 
can  be  arranged  to  strop  on  both  of  the 
revolving  strops  thru  an  eccentric  connec- 
tion with  the  blade  holder.  When  you 
wish  to  shave  fasten  the  sharpener  to  the 
water  faucet,  place  the  razor  blade  in  the 
holder,  turn  on  the  water  and  by  the  time 
you  are  ready  the  blade  will  be  in  fine 
cutting  condition  to  make  shaving  a  pleas- 
ure. Every  user  of  the  modern  safety 
razor  would  appreciate  an  improvement  of 
this  kind  and  gladly  discard  all  other  types 
for  this  design. 


^DISPENSE  R 


TOOTH  POWDER  DISPENSER 

Instead  of  Losing  About  Six  Tooth-Paste 
Tube  Caps  Every  Month  and  Doing  an  In- 
terminable Amount  of  Cussing  About  the 
Paste  That  Went  to  Waste  or  Soiled  Your 
Clothes,— Why  Not  Invent  a  Neat  and  Cheap 

Tooth  Powder  Dispenser  Like  This?  Zip  

Turn  the  Thumb  Valve  and— Presto!  You 
Get  Just  the  Proper  Quota  of  Tooth  Powder 
on  Your  Tooth-Brush. 

The  average  person  becomes  so  adjusted 
to  the  present  tooth  brush  and  tube  of 
paste  or  can  of  powder  now  in  use  that  no 
thought  of  an  improvement  in  this  line 
seems  to  appear.  However,  on  second 
consideration  we  can  easily  see  that 
there  is  great  inconvenience  and  waste 
in  the  seemingly  efficient  dentifrices  of 
today.  For  example,  remember  the  time 
you  made  a  hurried  trip  to  some  distant 
point  via  Pullman,  throwing  necessities  into 
your  traveling  bag  as  you  ran  out  of  the 
door.  Recall  how  you  had  to  stand  on 
your  head  in  the  berth  trying  to  find  your 
tooth  paste  before  retiring,  and  how  very 
evasive  it  was.  Finally  you  gave  up  hopes 
of  finding  it  and  went  disgustedly  to  bed? 
On  other  occasions,  at  home  when  vou  were 
late  for  work  and  forgot  to  put  the  cover 
back  on  the  tube  of  paste  which  was  hard 
and  useless  when  you  returned  home  that 
evening?  These  experiences  are  a  common 
kind  to  most  of  us.  To  overcome  these 
difficulties  and  add  to  the  pleasures  of  liv- 
ing I  thought  of  what  should  prove  to  be 
a  very  welcome  departure  in  every  bath- 
room, every  Pullman  car,  every  public  wash 
room  and  every  place  where  dentifrices  are 
used.  As  shown  in  the  illustration  my  con- 
ception is  in  the  form  of  a  neat  metal  or 
porcelain  bracket  to  which  is  secured  a 
round  tube  or  can  embracing  a  removable 

LIP  MOUTH  GUARD 


UP  PROTECTOR 


First  on  thelProgram  of  Things  to  Invent, — 
We  Have  What  Mr.  Hobson  Suggests  for  a 
"Lip  and  Mouth  Protector."  Afraid  of 
Catching  the  "Flu"  or  Some  One  of  57  Odd 
Fevers?  Carry  a  Little  Lip  Protector  With 
You  and  Slip  It  Over  the  Edge  of  the  Cup 
Where  the  Nasty  Little  Germs  Are  Wont  to 
Sleep  Until  You  Drink,  and  Then,  Good 
Night!    Yes,  We  SHOULD  Have  Them! 

Copyright — 1920 — by  Jay  G.  Hobson. 


top  to  allow  for  refilling  the  same,  and 
the  bottom  end  would  be  arranged  a  sn 
measuring  cup  or  valve  operated  by 
thumb  and  forefinger  of  one  hand  wl 
the  other  hand  held  the  toothbrush  un 
the  spigot  to  receive  an  exact  amount 
powder  or  paste  sufficient  for  one  gc 
cleaning  of  the  teeth. 

As  will  be  seen  a  little  device  of  t 
kind  installed  in  each  bathroom,  or  Pi 
man  car,  would  not  only  economize  in 
use  of  the  preparation,  but  it  would  alw; 
be  handy  and  ready  for  use  of  each  mem] 
of  the  family.    Having  it  ever  before  th 
with  this  kind  of  a  slogan  printed  there 
"USE  ME  TWO  TIMES  A  DAY  Al 
I'LL  KEEP  THE  DENTIST  AWA1 
would  remind  them  of  the  importance 
keeping  their  teeth  clean.    An  attract 
device  of  this  description  would  sell 
most  every  home  and  probably  be  u< 
extensively  by  some  large  dentifrice  mai 
facturer. 

Watching  a  fat  gentleman  bending  oi 
three  times  trying  to  reach  his  shoes 
tie  a  broken  or  loosened  string,  while  son 
what  amusing,  suggested  an  idea  for 
needed  improvement  in  shoe  laces.  T 
present  kind  in  universal  use  is  really  i 
satisfactory  for  many  reasons. 

To  begin  with  it  is  forever  coming  t 
tied,  wears  out  quickly,  breaks  just  wh 
we  don't  want  it  to,  and  causes  flat  f< 
because  there  is  practically  no  give  in  t 
string  when  we  walk,  run  or  jump.  Ra 
ing  up  on  the  toes  in  walking  causes  t 
strings  to  force  the  arch  of  the  foot  dow 
ward  instead  of  allowing  it  to  follow  t 
motion  forward  as  is  natural  when  walki 
barefoot. 


METAL  SHOE  LACE 

Ever  Try  to  Lace  Your  Shoes  In  a  Hurn 
This  Includes  Ladies  and  Gentlemen,  as  W< 
as  the  Little  Folks.  Here's  the  Author 
Suggestion:  Do  Away  With  the  Everlastir 
String  Laces  Which  Are  Forever  Losir 
Their  Tips,  and,  Instead  (When  They  Ai 
Manufactured),  Get  a  Dozen  or  So  of  The; 
Spring  Lacers, — and  Besides,  Your  Foot  Ca 
Really  Have  Free  Movement  in  This  Expar 
sible  Shoe  Top!    Not  Bad,  Eh? 

So  an  improvement  in  shoe  laces  is  i 
order.  One  that  seems  practical  to  m 
could  be  made  of  a  small,  flat,  adjustabl 
bar  or  strip  of  metal  with  a  stout  co 
spring  concealed  inside.  This  little  ba 
is  cut  in  the  middle  to  allow  for  expansio 
and  adjustment  to  shoe.  At  either  en 
of  this  flat,  hollow  bar  would  be  a  blur 
hook  or  catch  "U"  shaped  and  only  larg 
enough  to  fit  into  the  eyes  of  both  sides  o 
the  shoe  as  illustrated. 

The  small  coil  spring  pulling  on  botl 
ends  of  the  flat  bar  would  force  the  sho 
sides  together  and  hold  them  as  secure! 
as  a  shoe  string,  but,  in  addition,  this  im 
provement  would  allow  for  a  free  move 
ment  of  the  foot  when  walking,  thereb; 
preventing  much  of  the  present  day  foo 
troubles.  A  practical  article  of  this  kin< 
should  sell  rapidly  and  be  adopted  b; 
the  large  shoe  manufacturers. 
(This  is  the  third  article  by  Mr.  Hobson 
The  next  one  will  appear  in  the  Mai 
issue. — Editor.) 
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LATEST  PATENTS 


Theatrical  Appliances. 

(No    1,324,680,  issued   to  Langdon 
McCormick.) 
This  patent  relates  to  a  method 
jf     producing     illusionary  effects 
whereby  ships  and  other  objects  are 


made  to  rise  and  increase  or  de- 
crease in  size  and  move  forward  at 
the  same  time,  to  give  the  effect  of 
the  ship  or  other  feature  moving  to- 
ward the  front  of  the  stage.  A. 
large  number  of  moving  platforms 
cause  the  illusion  effect  to  be  more 
pronounced,  at  the  same  time  a 
wider  sea  area  toward  the  rear  of 
the  ship  is  effected  by  gradually  ele- 
vating the  waves,  causing  the  illu- 
sion effects  to  take  on  the  aspects 
found  in  nature.  In  actuality,  the 
ship  moves  forward  for  about  JO  ft. 

Electric  Furnaces. 

(No.  1,324,156,  issued  to  Felice  Ja- 
coviello.) 
This  latest  invention  is  an  elec- 
trical furnace  wherein  a  series  of 
grafite  crucibles  are  imbedded  in 
powdered  coal  or  grahte,  thus  con- 
necting them  in  series.  The  pipe  or 
conduit  communicates  with  the  up- 
per portion  of  every  crucible.  Molten 
metal  can  be  poured  from  all  of 
the  crucibles  at  the  same  time.  Cjreat 
heat  is  produced  in  this  furnace  be- 
cause of  the  relatively  high  and  low 
conductivity  of  the  alternate  layers 
forming  the  grafite  crucibles  and 
the  intermediate  packing. 


Electric  Keyboard. 

(No.  1,311,384,  issued  to  William  F. 
Drew.) 

This  does  not  relate_  to  calculating 
machines  only,  but  includes  type- 
writers and  the  like.  We  shall  de- 
scribe the  adding  machine  herewith. 
It  consists  essentially  of  ten  sole- 
noids which,  operate  the  adding  mach- 
ine levers.  In  addition,  there  are 
ten  more  solenoids  connected  to  a 
tier  of  the  same  number  of  plates  of 
slidable  nature  in  the  series.  _  When, 
therefore,  electrical  contact  is  made 
by  means  of  the  stylus,  two  sole- 
noids are  immediately  actuated.  One 
draws  the  slidable  plate  of  that  series 
so  that  the  plunger  can  only  descend 
a  definite  distance,  and  the  other 
system  causes  the  plunger  to  descend. 


Wireless  Transmitter. 

(No.  1,315,197,  Issued  to  Earl  C. 
Hanson.) 
This  patent  is  the  latest  for  trans- 
mission of  energy  by  means  of  elec- 
trostatic and  electro-magnetic  induc- 
tion. It  employs  audio  frequency 
radiation  in  contrast  to  the  common 
radio  frequency  methods  now  used. 
It  is  extremely  simple  and  can  be 
controlled  to  such  an  extent  that  de- 
tection beyond  the  distance  predeter- 
mined is  impossible  (according  to  the 
inventor).  It  consists  of  two  react- 
ances into  which  are  placed  iron 
cores;  for  sending  a  telephone  coil  is 
used,  shunted  by  a  variable  con 
denser.  The  transmitter  and  battery 
are  likewise  shunted  by  variable  con- 
densers. Thus,  the  direct  current, 
practically  constant,  induces  no  cur- 
rent in  the  high  tension  winding,  but 


when  the  operator  speaks  into  the 
transmitter  he  varies  the  resistance, 
and  a  considerable  potential  is  im- 
prest between  the  antenna  and  the 
ground.  For  receiving,  a  similar 
iron  core  reactance  is  used  and  is 
either  connected  directly  thru  a  re- 
ceiver or  thru  a  vacuum  tube  for 
the  purpose  of  amplification. 

Battery  Connector  Remover. 

(No.    1,316,485,   issued   to  Fremont 
S.  Kay.) 

This  patent  is  very  clever  and 
novel.  Heretofore,  in  order  to  re- 
move connectors  from  storage  bat- 
teries and  the  like,  it  has  been  neces- 


sary to  destroy  the  posts  by  drilling 
them  out.  This  device,  however, 
leaves  the  center  post  intact,  remov- 
ing only  the  connector  without  in- 
jury to  the  original  posts.  It  should 
meet  with  favor  with  all  storage 
battery  repair  men.  The  tool  when 
operated  cuts  two  concentric  zones. 
The  inner  cutter  clears  the  solder 
from  the  periferal  surface  of  the 
posts  of  the  battery,  while  the  outer 
cutter  clears  the  solder  from  the 
wall  of  the  eye  on  the  connecting 
strip.  In  this  way  the  post  and  con- 
necting strip   are   completely  saved. 


Eliminating  Undesired 
Vibrations. 

(No.    1,319,521,    issued    to    R.  A. 
Fessenden  and  F.  H.  Leslie.) 
This  patent  is  for  sound  produc- 
ing bodies,  such  as  diaframs,  and  its 
object  is  to  suppress  any  desired  ex- 


tent of  vibration  frequencies  which 
arc  not  wanted.  The  presence  of 
natural  vibrations  are  very  objec- 
tionable even  in  telephony,  as  a  re- 
sult of  which  the  higher  tones  of 
the  voice  are  unduly  strengthened 
tho  still  permitting  speech.  If  used 
in  submarine  signaling  they  would 
not  transmit  articulate  speech,  so 
by  properly  proportioning  self-in- 
duction, resistance  and  capacity  in 
the  circuit,  the  amount  of  sound  ab- 
sorbed can  lie  regulated  and  the 
cliatram  then  made  to  vibrate  sub- 
stantially correctly  over  an  entire 
ranye  of  frequencies,  whereby  clear, 
shaip,  articulate  speech  can  be 
heard  for  distances  of  five  miles,  via 
t!:.t  absorption  system,  whereas,  prior 
to  this  only  indistinct  sounds  were 
ticrd. 


Metal  Cutting. 

(No.  1,324,337,  issued  to  R.  E. 
Chapman  and  J.  W.  Kirk.) 
A  very  clever  patent  was  recently 
granted  to  the  above  mentioned  in- 
dividuals on  apparatus  for  cutting 
metals.  It  is  of  the  simple  arc- 
forming  type  in  which  a  carbon 
connected  to  a  generator  creates  an 
arc  at  its  point  of  contact  with  the 
metal  to  be  cut.  The  center  of  this 
carbon,  however,  has  a  hollow  bore 


cm 


running  thru  it,  to  which  is  con- 
nected an  oxygen  supply  tank;  thus 
when  the  arc  is  started  and  the  metal 
commences  to  fuse,  advantage  is 
taken  of  the  better  cutting  qualities 
under  the  oxygen  stream.  This  arc, 
according  to  its  inventor,  will  oper- 
ate as  efficiently  under  water  as 
above. 


Submarine   Boat  Detector. 

(No.  1,321,998,  Issued  to  Giovanni 
Emanuele  Elia.) 
It  consists  of  a  long  rubber  hose 
about  one-half  inch  in  diameter 
suspended  from  a  series  of  small 
buoys  at  a  predetermined  depth. 
This  rubber  hose  may  be  quite  long 
and  as  it  is  comparatively  light,  does 
not  cause  any  great  resistance  upon 
the  progress  of  the  ship.  Should  the 
submarine^  now  run  into  the  hose 
and  cut  it,  the  sudden  outflow  of 
water  which  has  been  pumped  into 
it  under  pressure,  would  be  instant- 
ly noticeable  on  the  vessel's  indicat- 
ing apparatus. 


Ship  Salvaging. 

(No.  1,324,336,  issued  to  J.  T. 
Breneman. ) 
This  is  another  of  those  patents 
which  are  planned  to  salvage  sunken 
wealths  and  treasures.  The  patent, 
however,  has  the  drawback  in  that 
the  exact  position  of  the  ship  must 
be  known  before  further  action  can 
take  place.  Essentially,  it  consists 
of  a  method  of  dragging  a  cable 
over  the  bed  of  the  river  until  it 
comes  under  the  stern  of  the  vessel. 
This  cable  is  then  replaced  by  a 
heavy  chain.  Immediately  another 
chain  is  thrown  across. the  top  of 
the  vessel  so  that  it  will  lie  perhaps 
100  feet  forward  of  the  position  of 
the  first  chain  obtained.  This  second 
chain  is  connected  with  the  first 
chain  by  a  block  which  allows  itself 
to  slide  downward  only.  When,  there- 
fore, the  second  chain  is  tightened, 
it  forms  a  complete  harness  around 


the  vessel,  gripping  it  firmly.  As 
many  of  these  chains  are  lowered  as 
required  in  each  case;  the  second 
chain  only  does  the  lifting,  the  first 
chain  going  under  the  bow  and  act- 
ing as  the  gripper. 

A  float  actuated  by  hydraulic  ele- 
vators then  raises  the  vessel.  As 
will  be  seen,  the  vessel  for  the  suc- 
successful  operation  should  be  in  an 
upright  position  or  nearly  so. 


Telescopic  Tower. 

(No.  1,325,053,  issued  to  F.  C.  Stei- 
dle.) 

This  invention  is  the  latest  in  tele- 
scopic towers  for  submarines  and 
other  uses.  It  is  absolutely  water- 
tight and  air-tight  and  its  telescopic 
means   is   accomplisht   by  comprest 


air.  Valves  operating  on  a  pressure 
principle  cause  the  first  and  lower- 
most section  to  rise,  carrying  with  it 
all  the  other  sections.  _  When  this 
reaches  its  extreme  height  the  in- 
crease in  air  pressure  causes  the 
valve  to  open  and  the  second  sec- 
tion rises,  and  so  on  until  the  last  is 
completely  elevated.  It  also  carries 
with  it  guys  so  that  there  is  no  dan- 
ger of  it  being  damaged  during  the 
process  of  extension  or  when  storms 
are  encountered  at  sea. 
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Our  Amateur  Laboratory  Contest  is  open  to  all  readers,  whether  subscribers  or  not.  The  photos  are  judged  for  best  arrangement  and  efficiency  of  tti 
apparatus.  To  increase  the  interest  of  this  department  we  make  it  a  rule  not  to  publish  photos  of  apparatus  unaccompanied  by  that  of  the  owner.  Dark  photi 
preferred  to  light-toned  ones.    We  pay  $5.00  each  month  for  the  best  photo  or  photos  and  $2.00  to  each  "Honorable  Mention."     Address  the  Editor,  "Wit 

the  Amateurs"  Dept. 
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THIS  MONTH'S  $5.00  PRIZE  WINNER- 
PAUL  WALTER 

I SUBMIT  herewith,  photos  of  my  Electrical  and  Chemical  Labora- 
tory.   I  do  my  own  photo  work  and  produce  many  odd  effects 
with  my  home  made  apparatus  and  am  equipt  to  enlarge,  reduce 
and  copy  anything  from  an  atom  to  a  battleship.    I  manufacture  a 
glue  which  will  mend  anything  but  a  broken  heart. 

I  have  a  motor-driven  chuck  upon  which  I  turn  up  many  things  to 
be  used  in  the  making  of  coils,  apparatus,  instruments,  etc.  It  will 
drill  holes  in  any  metal  or  wood  and  can  be  used  to  polish  brass 
parts.  This  little  tool  is  really  necessary  to  any  laboratory.  A  good 
asset  for  a  well  conducted  shop,  is  to  have  everything  arranged  in 
some  systematic  order,  so  that  when  a  fellow  is  working  or  has  an 
idea,  he  will  not  be  discouraged  or  tempted  to  be  careless  because  the 
tool  he  wants  is  not  handy,  or  the  piece  of  material  he  needs  is  way- 
down  under  some  transformer  iron.  I  have  everything  labeled  and 
in  plain  view.  Each  screw  and  washer  has  its  special  place  in  my 
shop  and  I  don't  have  to  stop  my  work  to  look  for  an  article.  The 
result  is  that  I  get  something  done,  because  things  are  where  they 
suggest  their  use. — Paul  Walter,  2725  Main  St.,  Ocean  Park,  Cal. 

HONORABLE  MENTION,  JOHN  G.  SPOTTON 
§2  00  PRIZE  PAID  EACH  "HONORABLE  MENTION" 

I WISH  to  show  in  this  article  what  can  be  accomplisht  in  a 
limited  working  space.  I  only  have  a  small  corner  in  a  room. 
The  apparatus  that  are  permanently  mounted,  are  either  on  the 


table,  the  wall,  or  the  switch-board.  On  the  latter,  I  have  a  lamp, 
battery-fan,  ignition  coil,  telegraph  apparatus,  "shocker"  and  a 
motor.  These  are  controlled  by  a  selective  switch.  The  "juice"  is 
obtained,  at  present,  from  dry  cells.  These  are  controlled  by 
rheostats  and  by  a  switch,  so  that  any  number  may  be  used. 

A  good  feature,  is  the  combination  telephone-telegraph  line.  For 
telegraphy,  I  now  use  a  key  (mounted  on  the  table)  Radiotone,  con- 
denser, and  Pony  receiver,  while  at  the  other  end,  a-  friend»has  a 
regulation  Morse  telegraph  outfit.  For  phoning,  I  use  a  microphone, 
designed  from  one  shown  in  the  December,  1916,  Experimenter — a 
phone  and  bell.  On  a  shelf  is  an  arc  light  run  by  110  volt  A.C. 
current  with  a  water  resistance  and  fuses.  I  ammow  working  on  a 
detachable  part,  which  can  be  fitted  over  the  carbons,  converting  it 
into  a  furnace^when  necessary.  An  eight  point  needle  drop  annuncia- 
tor shown  on  the  wall  in  the  centre  is  very  useful  for  connection 
with  burglar  and  door  mat  alarms,  thermostats,  etc. 

My  workshop  is  equipt  with  all  the  necessary  wood  and  metal-work- 
ing tools.  I  also  have  a  foot-power  lathe  which  is  not  shown.  The 
chemicals  of  my  Electro-Chemical  department  are  kept  on  a  shelf  in 
my  desk.  I  don't  need  a  very  big  outfit  as  about  all  I  do  in  this  line, 
is  to  experiment  with  wet  cells,  accumulators,  electro-plating,  photog- 
raphy and  occasionally  I  do  some  analysis.  The  upper  shelf  holds  my 
library  of  about  30  technical  books.  What  I  value  the  most,  tho,  are 
my  back  numbers  of  the  Electrical  Experimenter,  from  Novem- 
ber, 1913,  to  date.  This  indeed  is  a  library  in  itself,  and  has  been 
my  "guiding  star"  since  I  first  got  to  be  an  "Electrical  Bug." — John 
G.  Spotton,  Harriston,  Ontario,  Canada. 
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Future  news  not  as  veT  invented 


*^Z-f^+- RADIO  J4G.W£_FROM  ALL  OVER  THO  WORLD  AWO  CLJCWHERC 


Old  Man  H.G  and 

HIS  PERFORMING  EDITORIAL 
WILDCATS  TURNING  OUT 
THE  MONTHLY  E.E. SPASM. 


INSPIRED  BY   M.  BLACK 


Formula:    A  Ton  of  Brains,  20  Barrels  of  Ink,  2  Carloads  of  Paper,  Hundreds  of  Telegrams  (Radio  and  Cablegrams),  10,000  Letters,  Photo- 
graphs and  Manuscripts  By  the  Barrel,  Seasoned  With  a  Dash  of  Electrical  and  Chemical  Experiments,  a  Wild  Night  Ride  or  Two,  Via 
Pullman,  An  Airplane  Trip,  Etcetra,  Served  With  a  Layer  of  Meringue  Glace  (Varnished  Covers)  and  There  You  Have  It — Your  "Elec- 
trical Experimenter." 


I 


i  JUST  can't  get  over  wondering 
how  that  New  York  bunch  keeps 
on  turning  out  this  sheet  month 
after  month,"  Bender  queried  while 
loafing — beg  pardon — leafing  over 
the  latest  issue  of  the  Experimenter. 

"And,"  he  continued,  "it  beats  old  Dutch, 
how  Gernsback  and  his  editorial  wild  cats 
manage  to  make  each  issue  better  than  the 
one  ahead  of  it.  Where  do  you  think  that 
bunch  gets  all  those  ideas  from  anyway?" 

Jazz  grew  contemplative  as  he  looked 
wistfully  over  the  broad  expanse  of  the 
Pacific  as  it  lapt  its  way  toward  'Frisco 
Bay.  He  pulled  a  few  times  at  his  cigar 
before  he  replied  with  a  sigh : 

"Tell  you  the  truth,  gents,  I'd  rather  live 
in  my  quiet  two  by  four  in  Oakland  than 
publish  that  nerve-racking,  man-eating 
shark  that  goes  by  the  name  of  Electrical 
Experimenter,  better  known  as  Sperry 
in  Australia.  And  if  Gernsback  had  the 
slightest  sense  of  humor  he'd  call  it  Elec- 
trical Exterminator,  because  it  sure  will 
exterminate  him  sooner  or  later.  No  man 
can  live  and  remain  a  human  fountain  of 
ideas  day  in  and  day  out  like  that  bird,  and 
not  dry  up  in  the  end. 
"But  you  boys  want  to  know  how  it's 


did  every  month — well,  here  goes,  anyway: 
"Last  month  when  I  went  East  I  made 
it  my  business  to  call  upon  the  E.  E.  outfit, 
and  you  may  believe  me  or  not,  but  I'm 
still  dazed  from  what  I  saw,  s'help  me 
Caesar. 

"Some  fine  Monday  A.  M.  I  trot  down 
to  Fulton  St. — which  is  the  dead  line  of  the 
town — and  pull  up  short  at  "Information," 
where  I  throw  anchor. 

"  'Want  to  see  the  Editor.  Name's  Jazz 
Stokes  from  Oakland,  Cal.,  I  mentions  to 
the  cutie  behind  the  switchboard.  A  couple 
hours  later  when  she  finally  finds  time  to 
give  me  the  once  over,  she  smiles  expen- 
sively at  me  and  asks  what  in  blazes  I 
want.    I  repeat  the  info. 

"  'Oh,  yes,'  she  chirps  languishly,  mani- 
curing her  nose  with  a  powder-puff  all  the 
while,  'I  remember  you  now,  you  are  the 
Stoker  from  Coakland,  Oklahoma.  Ex- 
cuse me  for  letting  you  wait  a  bit  longer. 
Now  what's  your  name?' 

"I  repeat  it  a  few  times  over. 

"'Age?'  she  asks  next. 

"Uncertain,"  I  murmur. 

"'Was  your  mother  married?' 

"Not  yet,  she's  a  widow!" 

"  'Have  you  ever  been  in  jail?' 


"Sure  thing,  that's  my  profession." 
"  'How  come?' 

"Well,  you  see,  I  am  Warden  of  the  jail 
of  Berkeleigh,  Cal. !" 

"  'That's  fine.  Now  then  on  what  busi- 
ness would  you  like  to  see  the  Sultan?' 

"Just  a  friendly  visit." 

"Just  then  the  house  bell  clanged  out 
the  noon  hour,  and  as  I  had  no  appoint- 
ment with  the  All-Highest,  I  saw  it  would 
be  useless  to  get  into  his  Wigwam  and 
next  to  his  skin.  So  I  invited  the  Tnfo- 
Switchboarder'  out  for  lunch,  as  a  ruse. 
An  invitation  for  lunch  always  works  in 
New  York.  So  while  she  got  her  hat  and 
put  on  her  outdoor  complexion,  I  slipt 
by  the  gate,  vaulted  a  couple  of  brass 
railings  and  made  a  home  run  for  the 
sanctum  labeled  'Editor.'  I  pussyfooted 
in  cautiously — which,  however,  wasn't  at 
all  necessary.  There  were  three  or  four 
people  in  his  office  and  no  one  paid 
the  slightest  attention  to  tne,  so  I  sat 
down.  The  illustrious  TdeaTncubator' 
was  very,  very  busy  with  a  couple  of 
artists,  his  secretary,  the  phone,  the  radio- 
phone and  his  managers.  During  the  half 
hour  I  was  in  that  editorial  bug-house,  I 
(Continued  on  page  1292) 
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4.  If  a  qui 
research  work 
are  answered 


The  "Oracle"  is  for  the  sole  benefit  of  all  electrical  experimenters.    Questions  will  be 
answered  here  for  the  benefit  of  all,  but  only  matter  of  sufficient  interest  will  be  publisht. 

Rules  under  which  questions  will  be  answered: 

1.  Only  three  questions  can  be  submitted  to  be  answered. 

2.  Only  one  side  of  sheet  to  be  written  on;  matter  must  be  typewritten  or  else  written 
in  ink,  no  penciled  matter  considered. 

3.  Sketches,  diagrams,  etc.,  must  be  on  separate  sheets.     Questions  addrest  to  this 
department  cannot  be  answered  by  mail  free  of  charge. 

ck  answer  is  desired  by  mail,  a  nominal  charge  of  25  cents  is  made  for  each  question.  If  the  questions  entail  considerable 
or  intricate  calculations  a  special  rate  will  be  charged.    Correspondents  will  be  informed  as  to  the  fee  before  such  questions 


LAMP  BULB  A  LEYDEN  JAR. 

(1039)  H.  Edwards,  Deseronto,  Ont, 
writes : 

A.  1.  While  experimenting  with  Geiss- 
ler  tubes,  made  from  burnt-out  lamp  bulbs 
as  described  in  a  former  issue  of  your 
magazine,  I  noticed  an  odd  thing  which  I 
cannot  account  for.  The  bulb  used  was 
an  ordinary  Tungsten  lamp.  The  glass  rod 
in  the  center  of  the  bulb  had  been  shat- 
tered in  some  way,  so  I  covered  the  glass 
tip  with  wax  and  made  a  Geissler  tube  out 
of  it.  The  tube  was  attached  to  a  static 
machine  capable  of  giving  a  twelve-inch 
spark,  by  a  wire  which  was  wound  around 
the  brass  end  of  the  bulb  and  attached  to 
the  positive  terminal  of  the  machine.  A 
short  gap  was  left  between  the  two  termi- 
nals of  the  static  machine  and  after  operat- 
ing for  a  few  minutes  I  pushed  the  termi- 
nals of  the  machine  together  and  discon- 
nected the  bulb.  Then  I  picked  up  the 
bulb  without  touching  the  brass  end.  When 
I  was  about  fifteen  feet  from  the  static 
machine  I  happened  to  drop  my  finger  onto 
the  brass  end  to  the  bulb  and  drew  a  spark 
about  one  inch  long  from  it.  Rather  sur- 
prised I  carried  the  bulb  downstairs  to  the 
science  teacher  of  the  school  and  showed 
her  the  spark.  This  time  it  was  less  strong 
and  after  two  or  three  attempts  it  became 
totally  discharged.  The  bulb  was  certainly 
a  Leyden  jar,  and  my  hand  was  one  coat- 
ing. What  had  formed  a  second  coating  to 
hold  a  charge  on  the  inside  of  that  ex- 
hausted bulb? 

A.  1.  Undoubtedly  you  are  not  aware 
that  the  charge  is  retained  in  the  glass, 
and  not  in  the  coating  of  the  Leyden  jar. 
The  highly  ionized  air  in  the  electric  bulb 
acted  as  an  internal  coat,  and  induced  the 
glass  to  take  on  the  charge  inside,  whereas 
the  outside  coat,  viz.,  your  hand,  was  con- 
nected to  the  earth  thru  your  body. 

To  prove  that  the  charge  is  retained  in 
the  glass  and  not  in  the  coat  is  very  easily 
demonstrated  in  a  separable  Leyden  jar. 
The  Leyden  jar  is  charged,  the  coats  care- 
fully removed  by  an  insulating  rod,  and 
these,  when  away  from  the  glass,  may  be 
touched  with  impunity.  Should  the  fingers 
be  placed  on  both  sides  of  the  glass,  a 
slight  crackling  is  soon  heard,  showing  that 
there  is  some  charge,  which  escapes  very 
slowly.  However,  if  the  coats  are  now  re- 
placed and  a  discharger  brought  in  contact 
with  the  inside  and  outside  coats,  a  sharp 
crack  is  heard  and  a  spark  flies  across  the 
discharge  ball  and  the  knob  on  top,  the 
metal  coatings  acting  as  good  conductors 
of  the  charge. 


MAKING  PERMANENT  STEEL 
MAGNETS. 

(1040)  M.  F.  McCormick,  Crown  Point, 
Ind.,  asks  the  "Oracle" : 

Q.  1.  Several  questions  regarding  per- 
manent steel  magnets ;  these  bar  magnets 
measuring  ^x^4x3  inches. 

A.  1.  Regarding  first  question,  would 
say  that  a  compound  steel  magnet  made 
up  of  two  separate  magnets,  would  be  ap- 


proximately twice  as  strong  as  either  one 
of  the  single  units,  as  you  mention ;  pre- 
suming that  both  South  and  both  North 
poles  are  placed  together,  i.  e.,  both  S.S. 
poles  at  one  end,  and  the  N.N.  poles  at  the 
other. 

Answering  your  second  question  as  to 
the  form  of  magnetizing  coil  required, 
would  say  in  the  first  place  alternating  cur- 
rent cannot  be  used,  and  direct  current 


A SCIENTIFIC  magazine  is  supposedly 
notorious  for  its  dry  reading.  Still 
we  flatter  ourselves  that  the  ELEC- 
TRICAL EXPERIMENTER  can  hold  your 
attention  without  your  yawning  too  fre- 
quently. 

Of  course  you  like  to  laugh — we  all  do. 
Sometimes  we  make  you  smile  while  you 
peruse  the  EXPERIMENTER.  Perhaps 
sometimes  you  laugh  out  loud — at  some 
of  our  "preposterous  ideas"  which  we 
print  here.  And  then  of  course  the  joke's 
on  us,  because  we  were  real  serious! 

Now  it  occurred  to  us  that  we  would 
like  to  print  a  column  of  real,  original 
jokes  every  month,  but  here's  the  hook: 
The  joke  must  be  a  SCIENTIFIC  JOKE. 
No,  this  is  no  joke,  we  mean  it! 

Anyone  can  print  or  re-print  jokes,  but 
we  want  them  with  a  dose  of  science.  So, 
till  further  notice  we  will  pay  $3.00  as  a 
monthly  1st  prize  for  the  best  joke,  and 
$1.00  for  each  other  one  we  print. 

So  you  will  know  what  we  mean  with  a 
"Scientific  Joke,"  we  print  one  here, 
which  we  purloined  from  the  "Baltimore 
American": 

LOGICAL. — "I  want  some  good 
current  literature." 
"Here  are  some  books  on  elec- 
tric lighting." 

Now  of  course,  our  readers  can  do  much 
better  than  this.  So  let's  wait  and  see. 
One  reader  can  submit  as  many  jokes  as 
he  pleases.  Even  if  it  is  old  the  joke  is 
not  necessarily  barred  or  condemned. 
There  is  one  rule  however:  The  joke  must 
not  be  too  technical;  in  other  words,  it 
must  be  readily  understood  by  anyone. 
Not  more  than  100  words  can  be  used. 
Use  only  one  side  of  the  paper. 

Address 

SCIENTIFIC  JOKE  EDITOR, 

Care  of  this  publication. 


either  from  a  lighting  circuit,  or  else  from 
storage  or  dry  cells  must  be  utilized  for 
the  purpose.  A  very  powerful  magnetizing 
coil  may  be  made  as  follows  for  service  in 
conjunction  with  this  battery  current.  A 
brass  tube,  $i  inch  inside  diameter  and 
measuring  three  inches  in  length,  may  be 
wound  with  20  layers  of  No.  22  B.  &  S. 
gage,  S.C.C.  magnet  wire.  The  magnet 
steel  may  be  placed  in  the  coil  one  after 
another  and  the  current  switched  on,  after 
each  magnet  is  placed  within  the  tube,  the 
steel  bars  being  magnetized  from  54  to  ^ 
minute.  The  strongest  magnetization  has 
been  found  to  take  place  in  such  steel  bars 
when  the  current  thru  the  coil  is  inter- 
rupted at  short  intervals.    This  may  be 


done  by  means  of  a  telegraph  key  or  switch 
operated  by  hand,  or  else  a  motor  or  slow 
speed  vibrating  relay  may  be  rigged  up  to 
produce  this  effect. 

In  regard  to  the  hardening  of  the  steel, 
will  say  you  will  do  well  to  look  up  some 
good  machinists'  handbook  oh  this  subject, 
but  in  brief,  it  has  been  found  that  the 
steel  used  should  preferably  be  a  tungsten 
steel,  and  that  it  should  be  glass-hard  in 
order  to  have  the  greatest  retentivity  for 
magnetism.  It  is  common  practice  for 
ordinary  magnets  to  heat  the  steel  to  a 
cherry  red  and  then  to  plunge  the  bar  in 
water;  thus  quenching  it  quickly  and  pro- 
ducing a  practically  glass-hard  temper. 
We  take  pleasure  in  recommending  one  of 
the  best  books  on  magnets,  i.  e.,  the  work 
entitled  "Experiments  in  Electricity  and 
Magnetism,"  by  Sylvanus  Thompson,  which 
our  "Book  Department"  can  supply  for 
$1.65  prepaid.  A  very  good  book  covering 
tempering  of  steel,  etc.,  is  entitled  "Rogers' 
Machinists'  Guide,"  which  can  be  supplied 
at  $2.15  prepaid. 


ONE  OR  TWO   TELEPHONE  RE- 
CEIVERS BEST? 

(1041)  A.  Jarrett,  New  York,  N.  Y.,  in- 
quires : 

Q.  1.  Which  is  the  best,  the  single  Bell 
telephone  receiver  or  this,  together  with  an 
auxiliary  watch  case  receiver. 

A.  1.  With  respect  to  the  efficiency  of 
the  watch-case  telephone  receiver,  which  is 
commonly  used  and  supplied  by  telephone 
companies  in  different  cities  in  order  to 
hear  long  distance  calls  more  plainly,  etc., 
would  advise : 

There  is  no  doubt  about  it  that  the  addi- 
tion of  the  watch-case  receiver  helps  very 
considerably.  As  regards  the  electrical 
efficiency,  you  can  rest  assured  that  there 
is  invariably  sufficient  current  at  the  tele- 
phone terminals  to  operate  at  least  two  re- 
ceivers connected  on  parallel.  It  is  the 
same  as  connecting  two  lamps  on  parallel. 
Twice  the  current  is  required  for  two  tele- 
phone receivers  as  would  be  required  for 
one,  but  the  editor  of  this  department  has 
never  noticed  any  depreciation  of  the  speech 
reproduction  when  the  multiple  phone  is 
connected,  when  either  receiver  is  tested 
separately.  Secondly  the  hearing  efficiency 
is  increased  by  this  arrangement  of  two  re- 
ceivers, as  has  been  proven  in  wireless  work, 
where  two  receivers  are  always  used. 

In  the  first  place,  as  you  state,  there  is 
more  sound  produced,  but  the  main  and 
most  important  thing  is  that  you  in  this 
manner  bring  into  operation  the  combined 
hearing  forces  of  the  two  ears,  which  co-act 
in  a  very  much  better  manner  when  they 
are  both  acted  upon  simultaneously  by  the 
same  sound,  as  compared  to  the  action  when 
one  ear  is  affected  by  the  sound  only.  Be- 
sides, as  you  state,  there  is  always  trouble 
due  to  external  noises  affecting  the  open 
or  unused  ear. 
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Radiator 
Cement 

In  liquid  form 
and  easy  to  use. 
Will  ordinarily 
seal  leaks  in 
from  two  to  ten 
minutes. 


Hastee  Batch 


A  quick,  perma- 
nent, inexpensive 
repair  for  tubes 
and  casings.  Can 
be  applied  in 
three  minutes  at 
a  cost  of  2  cents. 


Compound 


Will  remove  pits 
and  foreign  sub- 
stances  from 
valves,  giving  a 
velvet  seat.  Will 
not  cut  grooves. 


Keepfour  Car  Tfoung 


It  isn't  fair  to  yourself  or  to  your  car  to  run  it  without 
any  attention  and  then  sell  it  at  a  big  loss.  With  but 
little  effort  you,  yourself,  can  keep  your  car  in  such 
condition  that  the  depreciation  will  be  very  slight.  We 
offer  for  your  use  Johnson's  Car  Savers.  No  experi- 
ence is  necessary  for  their  use.  They  can  all  be  applied 
by  the  amateur  with  perfect  satisfaction. 

Johnson's  Car  Savers  are  of  the  very  highest  quality 
that  can  be  produced.  You  will  find  cheap  make-shifts 
on  the  market,  but  when  you  insist  upon  Johnson's 
you  are  taking  no  chance,  for  all  of  our  preparations 
are  fully  guaranteed. 


Start  today  to  reduce  the  depreciation  of  your  automo- 
bile. An  hour  or  two  every  month  and  Johnson's  Car 
Savers  will  prove  their  value  in  dollars  and  cents  when 
you  come  to  sell  or  turn  in  your  car. 

Johnson's  Car  Savers  have  been  on  the  market  for  several  years. 
Millions  of  cans  have  been  used  by  motorists  everywhere  with 
entire  satisfaction. 

For  years  our  employees  have  been  our  partners  and  share  the 
profits.  Because  of  this  personal  interest  unusual  care  and  skill 
enter  into  the  manufacture  of  the  Johnson  products — overhead 
is  reduced  to  the  minimum  and  we  are  enabled  to  sell  at  a  very 
slight  increase  over  pre-war  prices,  notwithstanding  the  tre- 
mendous advances  on  all  of  our  raw  materials. 

Representative  dealers  and  jobbers  all  over  the  world  handle 
Johnson's  Car  Savers.  Don't  accept  or  handle  unknown  substi- 
tutes. Write  for  our  booklet  "Keep  Your  Car  Young" — it's  free. 

S.  C.  JOHNSON  &  SON 

Dept.  E.  E.  4,  RACINE,  WISCONSIN 


Johnson's 
Black-Lac  is  the 
ideal  top  dress- 
ing. One  coat 
imparts  a  rich, 
black  surface 
just  like  new. 


Auto-Lak 


A  splendid  elas- 
tic varnish  fo,r 
bodies,  hoodis 
and  fenders.  A 
coat  will  in- 
crease the  value 
of  your  car 
from  10%  to 
35%.  Dries  in 
24  hrs. 


StopSqueakOfl 


It  seeps  between 
the  springs,  thor- 
oughly lubricat- 
ing them.  Makes 
your  car  ride 
easier,  reduces 
the  liability  of 
spring  breakage. 
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Know 
Your 
Man 

—to  sell  to  him 
i — to  employ  him 
— to  direct  him 

If  you  should  seek  for  the  one  big  quali- 
fication that  has  made  for  the  success  of 
Schwab,  Carnegie,  Morgan  and  others, 
you  would  find  that  they  knew  men; 
their  ability  to  gather  around  them  the 
right  men  for  the  right  position  more 
than  any  other  factor  contributed  to 
their  success. 

Until  you  know  how  to  judge  men  cor- 
rectly, you  cannot  sell,  direct  or  employ 
them  to  the  full  extent  of  your  ability. 
You  can  know.  It  is  easy.  Mr.  Wilson 
M.  Taylor  has  given  an  infallible,  correct 
and  simple  method  in  his  new  book 

"The  Science  of  Approach" 

He  classifies  all  types  of  men  and  shows  you 
the  best  way  to  appraise  quickly  the  minds  of 
men  of  various  t^pes,  to  determine  their  in- 
clinations, their  process  of  thinking,  their  basis 
of  judgment  and  decision. 

Get  This  Key  to  Men's  Minds 

Stop  guessing.  Know  why  people  like  you  and 
why  they  do  not.  Learn  how  to  make  them 
like  you.  Be  able  to  recognize  the  type  that 
thinks  slowly  and  acts  slowly,  the  type  that 
thinks  quickly  and  acts  quickly,  the  emotional 
type,  the  mercenary  type,  the  generous  type  and 
all  other  types.  You  can  realize  what  an  ad- 
vantage this  means  to  be  able  to  do  this.  The 
largest  firms  in  America  are  adopting  Mr. 
Taylor's  method.  You,  too,  should  have  the 
knowledge  this  book  contains. 

Mr.  Taylor  Has  Agreed  to  Send  it  on 
Five  Days'  Approval 

Your  opportunity  is  presented  in  the  coupon 
below.  Use  it.  All  it  requires  is  a  little 
initiative  to  determine  whether  or  not  "The 
Science  of  Approach"  will  benefit  you  as  greatly 
as  it  has  benefited  other  men.  You  take  no 
risk  in  determining  this.  Sign  and  mail  the 
attached  coupon  TODAY. 


sr—  — — — — ■ 

«  WILSON  M.  TAYLOR,  Inc., 

!35  West  39th  Street,  New  York  City 
Please  send  me  copy  of  your  book,  "The  Science  of 

jl  Approach,"  on  5  days'  approval — enclosed  And  $2.00. 

1  If  I  decide  not  to  keep  the  book,  I  will  return  same 

|  to  you  within  5  days  and  you  are  to  return  the  $2.00, 

j  without  question. 

i 
i 

1  Addre3s  afe-Wo 

I  P.S.  If  you  prefer,  we  will  send  book  and  you  can 
|^        send  us  $2.00  or  return  it  in  5  days. 


Name 


By  EVERSON  WESTERLING 

(Continued  from  page  1289) 


never  got  the  hang  of  it  how  he  made  him- 
self understood  with  them,  or  they  with 
him.  I  never  knew  if  he  talked  to  them, 
to  the  phones,  or  to  himself. 

"Howard  Brown,  the  gink  who  smears 
the  monthly  canvas  cover  was  discussing 
the  next  spasm  with  the  Pasha.  Brown 
wanted  to  know  what  the  main  color  was 
to  be. 

"  'Weather  Bureau,'  yells  the  High-Chief 
into  the  phone.  He  gets  it  in  a  couple  of 
seconds.  What  sort  of  weather  will  we 
have  next  month?'  he  bawls.  'Rain,  all 
month,  you  say?    O.  K.  Fine.' 

"  'The  cover  will  be  sky  blue'  as  he 
turns  to  Brown.  'As  it  will  rain  all  next 
month,  people  will  be  tickled  to  see  a  blue 
sky,  even  if  it's  only  on  a  cover.  We  ought 
to  sell  a  couplo  thousand  copies  on  that 
argument  alone !' 

"  'Fine,'  says  the  paint  cuckoo.  'Now 
what's  the  subject?' 

The  Grand-Duke  scratches  his  head 
thoughtfoolishly  while  he  toys  with  his 
telegraph  instrument.  Just  then  r.  nice 
ripe  tomato  comes  sailing  in  thru  the  open 
window  and  lands  squarely  on  the  Mikado's 
bean.  Quick  like  a  flash  he  turns  to 
Brown,  and  chuckling  gleefully  says,  while 
blotting  up  the  ketchup  with  a  few  blot- 
ters : 

"  'That  gave  me  the  idea.  Subject  will 
be  an  artificial  big  steel  man.  Show  him 
working  in  a  field ;  paint  him  red — like 
this  tomato  sauce.  Good  combination — 
red  steel  monster  with  a  skyblue  back- 
ground. People  will  be  interested  in  him, 
now  that  help  is  scarce.  Open  his  back 
to  show  the  propelling  machinery  inside  of 
him — ah  yes — wireless  aerial  on  his  head 
and  in  foreground  radio  man  with  a  lot 
of  wireless  junk,  who  directs  the  auto- 
maton's movements  in  the  field.' 

'Fine,  wonderful,"  we  all  applauded. 
"That's  going  to  be  some  cover,"  yelped 
the  manager.  "All  our  competitors  will 
die  of  envy,  but  how  on  earth  do  you  get 
all  those  ideas?" 

"  'Simple,'  chuckles  the  Rajah,  'the 
tomato  gave  me  the  idea  of  course !  Don't 
you  see,  tomato — auTOMATOn — and  where 
does  a  tomato  grow?  In  a  field!  There 
you  have  it,  automaton  working  in  field. 
Next!' 

Just  then  Secor,  the  associate  Editor 
comes  in  with  a  bang  thru  the  loud  talking 

telephone  on  the  wall:  X  !  ?!!  ■ — !xx 

Wow — R-rhrrrrrr. . . what  irt  thunder  do 
you  mean  by  adding  8  more  pages  to  this 
infernal  sheet,  ain't  we  got  enough  now... 

r-r-r~R-R-R  X  !  ?**  can't  possibly  do 

MORE.  Killing  myself  now.  Absolutely 
Impossible  to  do  more  work — I  quit  right 

here-  Wah — wow — wow — whizz — bang— 

"and  he's  gone !" 

"But  the  High-Priest  thru  it  all  keeps 
on  smiling;  it  seems  he  likes  those  gentle 
outbursts.  No  sooner  has  the  enraged 
editorial  bird  ceased  fluttering  than  the 
Grand-Turk  presses  a  button  and  chirps 
into  a  mouthpiece : 

"  'Great  stuff,  Secor.  That  talk  of  yours 
gave  me  a  bunch  of  ideas  to  fill  those  eight 
pages :  You  spoke  about  killing  yourself; 
why  not  send  Kraus  up  to  Sing-Sing  and 
get  some  recent  dope  on  how  they  electro- 
cute the  murderers  up  there — good  for  two 
pages  with  a  full  page  washdrawing  show- 
ing how  it's  did! 

'And  you  said  "What  in  thunder,"  didn't 
you,  darling?  Well  what's  the  matter  with 
making  a  full  page  drawing  showing  all 
the  different  stages  of  a  thunderstorm- 
good  for  two  pages. 

"  'Then  you  said  absolutely  impossible, 
yes,  no?  Well;  two  pages  of  good  stuff 
showing  historical  instances  how  inven- 
tors made  the  impossible  come  true;  ought 


to  make  fine  reading — full  page  drawing 
s_howing  those  inventions,  what? 

"  Finally,  you  yelled  so  loud  that  my 
ears  hurt.  Seems  as  if  the  acoustics  in  my 
office  are  too  good — how  about  two  pages 
on  acoustic  freaks — echos — strange  acous- 
tic phenomena — full  page  illustrations  how 
to  do  it — there  are  your  8  pages — no,  don't 
thank  me,  call  me  up  later  if  you  need 
more  ideas !' 

"I  had  heard  enough.  I  collapsed  right 
then  and  there.  After  I  came  to  a  couple 
of  hours  later,  I  slunk  out  of  this  idea- 
monster's  office.  He  had  never  even  seen 
me. 

After  I  had  sufficiently  recuperated  I 
thought  I'd  waltz  up  to  see  this  Secor 
bird.  He  looked — or  rather  sounded  prom- 
ising. As  I  had  no  appointment  with  the 
gink  I  bribed  the  elevator  brigand  who 
took  me  up,  hidden  in  a  big  ashcan,  which 
just  went  up  after  having  emptied  its  load 
of  rejected  manuscripts  on  the"  paper 
dealer's  wagon. 

I  was  dumped  onto  the  associate  editor's 
floor  and  crept  to  the  door  labeled 


HARRY  WINFIELD  SECOR, 
E.E.  I.  R.  E.  S.O.S.  P.D.Q. 
ASSOCIATED  EDITOR 
The  guy  who  thinks  he  does  all  the 
work  AND  DOES 


Thru  the  door  came  murderous  sounds, 
and  I  had  already  turned  back  on  second 
thought,  but  a  tall  young  giant  who  wore  a 
sign  on  his  hat  "Field  Editor"  rushed  up 
in  a  monstrous  haste.  He  collided  with  me 
and  we  both  burst  thru  the  door  into  the 
sanctum.  "However,  he  paid  not  the  slight- 
est attention  to  me,  so  I  sat  down  and 
looked  at  the  scenery. 

Miscellaneous,  gum  chewing,  powder- 
puffing  damsels  sat  at  various  desks  manip- 
ulating their  keys. 

On  the  floor  lay  a  long-haired  cuckoo, 
"artist"  painted  all  over  him.  The  asso- 
ciate editor  was  just  then  drumming  an 
editorial  point  or  two  into  the  artist's 
anatomy.  The  Grand  Vizier  was  waving 
a  drawing  hysterically  at  the  unfortunate 
rat  on  the  floor  and  lambasted  him  for 
some  minutes  soundly. 

"What  in  X  !?X  RRR  do  you  mean  by 
crabbing  my  illustration  this  way  R!X? 

RRRRrrr  Wow  Bang  Ziz  look  at 

this  face — what  will  our  readers  think  of 
me — I  didn't  want  a  pig's  face — I  want  a 

MAN'S  face — wow,  bang,  Rrrrrr  !X  

and  look  at  this  electric  current — why,  it 
looks  like  a  bunch  of  spaghetti,  you  fish- 
faced,  enaemic  son  of  a  rainworm.  And 
then-  look  at  this  thing — Lord  have  mercy 
on  his  brain  that  he  hasn't  got.  Didn't  I 
tell  you  to  put  a  derrick  here — and  look 
what  this  poor  idiot  of  an  evaporated  mol- 
lusk-brained  flea  puts  in  its  place — a  HER- 
RING, instead  of  a  derrick.  And  here 
we're  scheduled  to  go  to  press  at  4:39 
A.  M.  and  the  drawing  must  be  made  over 
again.  Whizz,  Bang,  BANG,  WOW 
X !  ?XX  !  ?X  " 

Just  then  the  loud  talker  with  the  voice 
of  the  Editor-in-Chief's  started: 

"Listen  Secor,  I  got  a  glorious  idea,  for 
you  to  work  out.  Best  I've  had  since  five 
minutes  ago.  Let's  make  a  $100  prize  con- 
test what  to  do  with  discarded  mouse  traps. 
Readers  like  these  contests— besides  these 
popular  contests  bring  in  from  6  to  9  tons 
of  paper  which  we  can  sell  to  the  paper 
deal  " 

But  the  voice  was  cut  dead  by  a  large 
inkstand  that  the  irate  Secor  threw  at  the 
loud  talker. 

(Contniued  on  page  1294) 
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Test  Lesson  In 

Draftsmanship 


Send  for  this  free  lesson  which  explains 
the  Chicago  "Tech"  method  of  teaching 
Draftsmanship  by  mail.  Positions  at  big 
salaries  are  now  waiting  for  competent  men. 
Even  draftsmen  of  limited  training  and 
experience  are  snapped  up  and  paid 
good  salaries.  If  you  are  dissatisfied 
with  your  opportunities,  learn  Drafts- 
manship. Chicago  "Tech"  will  train  you 
in  the  most  practical  way  in  the  short- 
est time.   Mail  the  coupon  today  and 


let  us  tell  you  about 
the  Chicago  "Tech" 
method.  The  free 
lesson  will  show 
you  how  well 
equipped  you  are  to 
follow  Draftsmanship 


Enroll 


in  the  course  only  if  you  decide  that  you 
can  take  it  up  to  advantage.    No  cost, 
no  obligation  on  you  to  make  this  in- 
vestigation.  Send  the  coupon. 
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$25 
to  $100 
a  Week 


Draftsmen  always  command 
good  salaries.    And  now  when 

American  industries  are  to  be  called  up- 
on to  meet  vast  foreign  and  increased  do- 
mestic demands,  the  opportunities  are  greater 
than  ever.   This  is  the  time  for  you  to  prepare 
for  a  better  position— a  higher  salary. 

Come  to  the  College  or 

Learn  At  Home 

Hold  you  present  position  while  training.  Our  experts  will  instruct 
you  by  mail.  Only  your  spare  time  is  required.  You  are  directly  under 
practical  draftsmen  and  engineers.    You  are  taught  exactly  the  work 
required  in  the  drafting  rooms  of  big  concerns.   No  time  put  in  on  un- 
necessary studies.  This  means  thorough  instruction  and  early  graduation. 

Easy  Payments 

The  fees  for  Chicago  "Tech"  Courses  are  very  moderate — and  you  can  pay  on  easy 
terms.     And  also,  you  obtain  in  a  few  months  what  it  would  take 
several  years  to  acquire  by  ordinary  methods.    You  can  get  an  early 
start.    You  are  soon  ready  to  take  a  paying  position  and  to  quickly 
get  back  the  cost  of  your  course.    Then  keep  on  earning  more. 


FREE  Instruments 

Every  student  of  theChicago  "Tech"  mail  course  in  Draftsmanship  receives 
this  set  of  instruments,  or  a  cash  credit  in  case  he  already  has  a  set.  These 
instruments  are  of  the  same  make  and  sizes  as  are  used  by  high  salaried 
experts  in  drafting  rooms  of  factories,  shops,  railroads,  etc.   You  use  them 
while  learning— then  take  them  right  into  yov?  practical  work. 


— 


Auto  and  Gas  Engine  Course 

All  about  automobile  mechanism— its  construction,  operation  and  REPAIR— 
taught  by  mail.  You  train  directly  under  the  Chicago  '  Tech"  automobile  ex- 
perts. Splendid  opportunities  open  now.   Send  coupon  and  get  all  the  facts. 

Learn  All  This  in  Spare  Time 

Principles    of    the  Automobile. 

Every  point  made  clear  about  the  baBic 
principles  of  propulsion— steam,  gas  and 
electric  cars.  Power  transmission  systems 
in  pleasure  and  commercial  cars,  etc.,  etc. 
Gasoline  Engines.   All  about  the 


about  oils  and  how  to  test  them.  Splash 
and  circulating-  systems.  Operation  in  dif- 
ferent cars  explained.  Diagrams  and  tables. 
Cooling  systems  completely  illustrated, etc. 

Batteries.  Electrical  principles  ex- 
plained. Instructive  diagrams  of  wiring  and 
connections.  Coils,  condensers,  vibrators, 
etc.,  etc. 

Magneto  Ignition.  Principles  and 
practical  operation  of  various  types  and 
systems  with  diagrams.  Generation  of  cur- 
rent. Field, armature,  highand  low  tension, 
all  explained.    Complete  in  every  point. 

Starting  and  Lighting  Systems. 
All  modern  methods.  Starters— spark,  me- 
chanical, air,  acetylene,  electric,  battery- 
shown  in  detail  with  diagatns  and  full  ex- 
planations. Charging.  Motor  and  gener- 
ator adjustments,  etc.,  etc. 

Know  How  to  Find  and  Fix  Troubles 

Most  complete  instruction  in  auto  repair  work.  Equips  you  for  high  pay  or  to  start  a 
business.  Big  demand  for  trained  repair  men  *nd  men  who  know  how  to  inspect  cars, 
ihis  course  makes  youffproficient.  Prepares  you  to  take  a  job  as  an  expert.  Not  enough 
competent  men  now  available. 


different  types.  A  complete  course  in  gas 
engine  construction,  operation  and  repair. 

Power  Plants  and  Transmissions. 
Application  of  power  by  4-6-8-12  cylinder 
engines.  Typesof  clutches,  gears,  drives, 
axles,  etc. 

Carburetors  and  Fuel  Supply 
Systems.  All  methods  demonstrated. 
Fuel  values.  How  to  test.  Gasoline  and 
air  mixtures.  Regulation,  care  and  man- 
agement, etc.,  etc.,  etc. 

Lubrication    and   Cooling.  All 


¥'  | " tT  Send  the  coupon  and  get  catalog  and  all  informatit 
.  about  the  Course,  the  small  fee  and  the  easy  terms. 

All  this  sent  on  request.    Mail  coupon  now. 


Send  the  Coupon — Now 

The  sooner  you  are  prepared  the  sooner  you  will  be  holding:  a  job  that  pays  a  large  salary 
and  opens  the  way  to  advancement.  Many  executives,  general  managers  and  superin- 
tendents began  as  draftsmen. 

Other  institutions  ask  you  to  pay  first— and  then  to  find  out  later  how  well  qualified 
you  are  for  this  profession.   We  send  you  the  free  lesson  first  and  place  you  under  no  obli- 
gation at  all.   Discover  your  qualifications  before  you  pay  anything. 
The  coupon 


will  bring:  theTest 
Lesson,  free.  Al- 
so information 
about  the  profes- 
sion of  Drafts- 
manship and  de- 
tailed facts  about 
Chicago  "Tech" 
methods,  the  fees, 
terms,  etc.  Mark 
with  X  the  branch 
you  are  i  nte rested  in 
—or  if  i  n  doubt  about 
which  course  to 
take,  write  a  letter 
stating  facts  about 
yourself  and  asking 
our  advice  which 
will  be  freely  given. 
Mail  either  the  cou- 
pon or  letter  today. 


Chicago  Technical  College 


445  Chicago  "Tech' 
Chicago,  111. 


Bldg. 


CHICAGO  TECHNICAL  COLLEGE, 

445  Chicago  "Tech"  Building,  Chicago 

Without  obligation  to  me,  please  send  me  your  FREE  Test  Lesson  and 
other  interesting  literature  covering  the  subject  indicated  below. 
Mark  X  opposite  work  in  which  you  are  especially  interested. 


□  Architectural  Drafting 

□  Machine  Drafting 

□  Electrical  Drafting 

□  Structural  Drafting 

□  Sheet  Metal  Drafting 

□  Builders'  Course 


□  Plan-Reading— Building 

□  Plan-Reading— Shop  Men 

□  Estimating 

□  Surveying 

□  Map  Drafting 

□  Autos  and  Gas  Engines 


City. 


College  or  Home  Study?  State  which. 
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$1.00  Postpaid 

SHAVES  WITH 
GILLETTE  BLADES 

equal  to  any  $5.00  safety  razor. 


Rogers  Bros,  new  safety  razor  is  as 
nearly  perfect  as  any  safety  razor  can 
be  made.  No  expense  is  spared  to  make 
it  the  very  best  offer  to  the  users  of 
high-grade  safety  razors. 

Note  the  exclusive  "Hexagon  Handle" 
with  a  guaranteed  double  silver-nickel 
Electroplate  throughout. 


i       i— Mail  this  Coupon  Now  — ■ 

D.  A.  R.  Sales  Company 

2521  17th  Ave.  So. 
MINNEAPOLIS,  MINN. 

Enclosed  find  one  dollar  for 
your  special  safety  razor  offer 

Name   

Address   


r.  BATTERY  cttw 
Pays  Big  fiiim 


$150  to  $300  Profit  Every  Month 

DO  YOU  WANT  IT? 

You  can  get  it  with  an  HB  Charger.  Sturdy,  reliable, 
nothing  to  wear  out  or  break.  No  burn-outs  or  expen- 
sive renewals.  Charges  batteries  for  10c  to  15e  each — 
customer  pays  75c  to  $1.50.  Figure  those  profits  I  This 
season  brings  biggest  business.  Start  N0W1 
WHICH  ONE  DO  YOU  NEED? 


HB  32- Battery  Charger— 

Recharges  1  to  32  6-volt 
batteries  or  equivalent  at 
a   time.     Four  separate 
charging  lines,  each  capa- 
ble of  charging  up  to  8 
batteries.      Ideal  equip- 
ment for   big  garage  or 
battery    service  station. 
Will    clear    as    high  as 
$250  to  $350  a  month. 
SoW  on  Trial  Under  HB  Absolute  Money-Back  Guar- 
antee.   All  HB  Equipment  is  sold  under  our  absolute 
guarantee  of  complete  satisfaction.    You  run  no  risks. 
If  not  satisfied  after  using  any  HB  Equipment  10  days, 
you  may  return  it  and  receive  all  you  paid  us.  The 
HB  monthly  payment  plan  is  an  additional  guarantee., 
Write  today  for  full  information  about  the  HB  Charger 
that  fits  your  battery  business. 
HOBART  BROS.  CO.  Box  48E,  Troy.  Ohio 


HB  500- Watt  Charger- 
Recharges  1  to  8  6-volt 
batteries  at  a  time.  Uses 
power  from  lines  now  in 
your  garage.  Should  pay 
$100  to  $200  profit  a 
month.  A  big  money- 
maker for  a  small  bat- 
tery business. 


(Continued  from  page  1292) 


STAMPS 


50  all  di£f.  British  Guiana.  Cuba.  China, 
[ndia,  Jamaica,  Japan,  Portugal,  Vene- 
zuela, etc.,  only  10c;  100  all  diff.,  15c; 
1000  all  diff.,  fine  collection  in  itself.  $5.00;  100  diff. 
V.  S.,  30c;  1000  hinges,  10c.  Agents  wanted,  50%  com- 
mission. List  free.  I  BUT  STAMPS. 
L.  B.  DOVER  OVERLAND,  MO. 


"That'll  keep  him  quiet  for  a  while," 
fumed  the  august  Vice-Chancellor.  Turn- 
ing to  one  of  the  female  inmates  of  his 
cell  at  his  elbow  he  growled : 

"See,  there  he  goes  again!  Ideas, 
IDEAS,  nothing  but  ideas  all  day  and 
night  long.  Any  idiot  can  have  ideas,  but 
does  he  work  'em  out?  Not  on  your  lip- 
rouge  !  I'm  the  crab  that  does  the  dirty 
work,  and  then  I  have  to  wrestle  with  this 
scum — pointing  to  the  prostrate  form  of 
the  artist — so  the  readers  will  know  what 
it's  all  about.  And  then,  five  minutes  be- 
fore going  to  press  that  Editor-in-Cheese 
countermands  the  order  and  sings  out  that 
he  thinks  a  contest  of  discarded  straw- 
hats  would  be  preferable  to  old  mouse 
traps  " 

Just  then  there  was  a  comparative  lull 
while  His  Majesty  came  to  blows  with  the 
Field  Editor,  because  the  latter  hadn't 
fielded  about  something  or  other. 

I  took  the  occasion  to  approach  the 
Lady  in  Waiting  to  his  Highness. 

"Enchanted  inmate,"  I  ventured,  "could 
I  speak  for  a  few  seconds  with  the  Chief 
of  the  Harem?  Name's  Jazz  Stokes  from 
California.  Tell  the  Sefior  I  am  here  to 
talk  on  business,  but  if  Monseigneur  is  too 
busy,  I  will  wait  awhile." 

The  Lady  in  Waiting  gave  no  sign  of 
approval,  either  negative  or  positive,  so  I 
took  the  occasion  and  made  good  my  threat. 
I  waited.  I  got  even,  however,  because  I 
pulled  out  my  stopwatch  and  timed  her 
gum  chewing.  She  batted  a  high  average. 
As  a  matter  of  fact  she  could  chew  faster 
than  the  rest  of  the  ward  inmates. 

Just  then  a  herd  of  draftsmen,  photo 
engravers,  boys  with  printer's  proofs,  pro- 
fessors with  manuscripts  in  one  hand  and 
bills  in  the  other,  descended  upon  the  un- 
fortunate Secretary  of  Labor.  He  singled 
out  one  of  the  draftsmen  who  was  twenty- 
four  hours  overdue  with  his  drawings,  and 
threw  a  bulky  "Encyclopedia  Germanica" 
at  him.  It  caught  the  victim  amidships,  and 
as  I  stood  behind  him,  he  caught  me  well 
on  my  starboard  side.  We  both  had  a 
pleasant  sail  thru  the  door  and  before  land- 
ing, the  draftsman  introduced  himself. 
"That's  the  second  time  he  threw  me  out 
this  week,  but  I  don't  mind  it.  /  carry  ac- 
cident insurance — and  he  needs  the  exer- 
cise, poor  boy  " 

On  my  way  down  I  stopt  at  a  door 
labeled 


S.  GERNSBACK 
CIRCULATION  DEPT. 
WRINKLES  &  FORMULAS 


On  entering  softly  I  found  this  worthy 
flanked  on  all  sides  by  many  female  as- 
sistants and  keybangers  all  equipt  with 
gas-masks.  Unlike  the  other  offices,  a  su- 
preme quiet  reigned  here.  It  took  me  some 
minutes  before  I  could  make  out  the  form 
of  the  Captain  of  the  ship.  Clad  in  an 
acid-stained  duster,  he  was  sitting  behind 
a  curious  desk  arrayed  with  every  con- 
ceivable piece  of  junk,  chemical  glass- 
ware, magazines,  bottles,  shower  bath,  mis- 
cellaneous cats,  minerals,  one  or  two  gross 
variegated  ash  trays,  each  with  a  legend : 
No  smoking;  files — letters,  mail  and  cross 
cut — books,  books,  books,  manicure  set, 
test  tubes,  goggles,  gold  fish,  auto  tire,  and 
too  many  other  items  impossible  to  en- 
compass into  the  four  ends  of  a  compass. 

The  air  reeked  of  the  smell  of  putrefied 
codfish,  but  changed  to  the  perfume  of  a 
dying  rose  the  next,  only  to  be  transformed 
into  the  odor  of  fragrant  frankfurters  a 
second  after.  I  then  understood  the  gas- 
masks of  his  victims  sitting  about  the  office. 

Just  then  by  means  of  a  dozen  retorts 


and  test  tubes  he  composed  an  odor  sonata 
in  B-sharp.  I  felt  myself  transported  from 
the  perfume  of  a  vamp's  boudoir,  to  the 
Chicago  stock  yards,  thence  to  a  sweet 
jasmine  and  rose  field,  only  to  be  hurled 
immediately  into  the  agonizing  stench  of  a 
glue  factory. 

Before  I  had  recovered  there  was  a 
slight  explosion  of  one  of  the  formulas, 
and  a  large  brick  came  sailing  my  way. 
It  knocked  me  down  flat,  but  the  odor 
liberated  by  the  explosion  soon  revived  me. 
Coughing,  puffing  and  sneezing,  I  galloped 
down  the  stairs  forgetting  entirely  to  in- 
troduce myself  to  the  Wrinkle  Professor. 
I  went  down  six  flights  of  stairs  and  cast 
anchor  on  a  door  mat  resting  before  a  door 
neatly  smeared : 


ROBERT  W.  DEMOTT 
(accent  on  the  Dee) 
Advertising,  etc. 


This  office  was  mostly  desks.  A  whole 
forest  of  them.  The  inmates  of  the  dormi- 
tory when  they  wanted  to  cross  from  one 
state  to  the  other  used  an  overhead  trolley 
and  a  rope  about  the  neck.  This  was  by 
far  the  most  elaborate  Harem  of  the  whole 
joint.  The  types  varied  from  the  opulent 
oriental  to  the  Indian  version  of  a  Totem 
Pole.  Being  in  the  advertising  office,  they 
believed  in  advertising:  bare  arms,  bare 
backs,  and  neat  ankles  were  well  adver- 
tised. By  their  flashing  white  teeth  you 
saw  at  once  that  they  were  using  a  widely 
advertised  brand  of  toothpowder.  They  all 
wore  expensive  smiles  of  the  well-known 
and  advertised  brand :  "The  smile  that 
won't  come  off." 

The  Chief  was  doing  an  elaborate  War 
Dance,  accompanied  by  the  tam-tams  of 
the  typewriter  keys. 

Thomas  A.  Edison  and  Nikola  Tesla, 
who  had  a  story  running  in  the  next  issue 
begged  humbly  to  be  allowed  to  have  their 
articles  run  "next  to  pure  advertising." 
Edison  wanted  to  have  most  of  his  story 
sandwiched  in  between  Correspondence 
Schools  and  Patents  because  he  was  cuckoo 
on  them,  while  Tesla,  having  more  aesthetic 
inclinations,  wanted  his  story  to  run  along- 
side the  Wireless  Ads  and  the  High  Fre- 
quency Machine  Ads.  These  being  his  in- 
ventions, he  thought  it  was  no  more  than 
right  that  his  story  should  be  well  gar- 
nished with  them. 

But  the  Chief  of  the  Tribe  was  obdurate. 
He  wouldn't  listen.  He  said  the  other 
writers  must  have  a  show,  too,  and  so  on 
and  so  forth.  Finally  Edison  hit  upon  a 
fine  idea.  He  would  pay  for  the  space 
alongside  the  ads  and  run  his  story  in  that 
space.  Before  the  Advertising  Admiral 
had  recovered  from  his  surprise,  both  Edi- 
son and  Tesla  had  planked  down  a  thou- 
sand dollars  on  his  desk  and  flown  the  coop. 

The  only  comment  the  General  made 
was:  "Chump  that  I  was.  If  I  had  only 
thot  of  it  myself,  I  could  have  played  those 
birds  against  each  other  and  gotten  double 
the  rates !" 

Just  then  six  or  seven  trembling  men 
stalked  in.  I  soon  saw  that  they  were  big 
advertisers  of  the  magazine.  Their  con- 
tracts had  run  out  at  6  A.  M.  that  morn- 
ing, having  been  in  force  for  four  long 
days.  By  that  time  a  new  rate  had  gone 
into  effect  which  threatened  to  ruin  them. 
Would  the  Secretary  of  State  not  allow 
them  to  let  the  old  contract  run  for  two 
more  days?  Or  if  not,  would  he  not  be 
satisfied  with  a  raise  of  450%. 

The  Sheik  pondered  for  a  long  time. 
Then  he  called  over  one  of  his  Phoebe 
Snow's  and  asked  for  the  latest  time  table, 
better  known  as  rate  card. 

(Continued  on  page  1298) 
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Your  Tired  Nerves! 


Vitality 

The  Violet  Rays  send  a  spray  of  mild, 
tiny  currents  through  every  part  and 
organ,  vitalizing  and  invigorating 
every  cell.  It  acts  like  the  refreshing 
effects  of  a  shower  bath — and  leaves 
you  with  a  delightful  feeling  of  bound- 
ng  health  and  bouyant  energy. 


Simple,  Delightful 
Treatments  Right 
In  Your  Own  Home 


Enjoy  wonderful,  sparkling  health!  Feel  the 
thrill  of  the  bounding  vitality  of  youth !  Increase 
your  store  of  energy,  revitalize  your  worn  out 
cells,  make  every  fibre  of  your  body  tingle  with 
a  new  vim  and  vigor!  All  this  you  can  have 
through  the  magic  of  Vi-Rex  Violet  Rays  right 
in  your  own  home! 

Violet  Rays  penetrate  to  every  cell  in  the  body,  imparting  that  stimulating  vigor  which 
brings  the  glow  of  health,  tones  up  the  entire  system,  putting  life  into  over-taxed  and  sluggish 
tissues.  As  a  quick  relief  from  pain  Vi-Rex  has  no  equal.  Its  soothing  rays  quickly  find  the 
source  of  distress  and  afford  speedy  comfort.  Headaches,  nervousness,  skin  blemishes  and 
many  other  complaints  vanish  as  if  by  magic  through  this  marvelous  treatment.  You  will 
be  amazed  at  the  splendid,  quick  results  through  the  use  of  this  wonderful  new  Vi-Rex  Violet 
Ray  Machine — right  in  your  own  home! 


Beauty 

Violet  Rays  purify  the  scalp  and 
itimulate  hair  growth — a  wonderful 
lid  to  beauty.  Removes  eczema, 
)lmpleB,  blackheads,  obesity — giving 
he  skin  a  smooth  fine  texture,  free 
rom  blemishes  and  aallowness. 


Magic-Like 
Treatment  For: 

This  is  only  a  partial  list  of 
the  many  ailments  that  can  be 
treated  successfully  with  Violet 
Rays  right  in  your  own  home. 


Amazing  Neie)  Source  of 
Jiealth  ,Enerqu  and  Beauty 


Vi-Rex  Violet  Rays  are  effective  for  a  host  of 
disorders  and  ailments.  Physicians  in  all  parts 
of  the  country  are  adding  this  scientific  outfit  to 
their  equipment  and  recommending  its  use  to 
their  patients.  Beauty  specialists  have  long 
realized  its  efficiency  for  inducing  a  clear  and 
healthful  skin.  Until  recently  expense  prohibited 
the  use  of  this  remarkable  health-building  force  in 
private  homes.  Now  the  practical,  inexpensive 
Vi-Rex  Violet  Ray  Machine  enables  everyone 
to  enjoy  all  the  benefits  of  this  marvelous  treat- 

20  Home  Self-Treatments  FREE 


ment  at  home. 

The  operation  of  the  outfit  is  simplicity  itself. 
Current  from  your  electric  light  socket  is  trans- 
formed into  an  effective  healing  agent  as  pleasant 
to  the  senses  as  a  ray  of  spring  sunshine.  It  may 
be  used  on  the  very  young  and  the  very  old  with- 
out the  slightest  discomfort.  No  shocks  or  jolts — 
just  a  soft  steady  ray  of  violet  light  filled  with  an 
abundance  of  health  and  energy.  (Special  equip- 
ment is  supplied  to  you  at  a  trifling  cost  if  electric 
current  is  not  available.) 


You  don't  have  to  take  any  risk  in  giving  Vi- 
Rex  Violet  Rays  a  trial.  Take  20  treatments  in 
your  own  home.  Use  this  marvelous  machine 
morning  and  night  for  ten  days.  If  you  do  not 
find  quick  relief — if  you  do  not  feel  better,  sleep 
better,  look  better,  send  it  back,  and  you  will  not 
be  out  one  penny.  This  special  offer  is  now  open 
but  it  may  be  withdrawn  at  any  time  so  act 
quickly  1 

Write  for  Free  Book  and  Trail  Offer 

Write  to-day  for  our  free  booklet  describing  the 
wonderful  Vi-Rex  outfit  in  complete  detail,  and 
particulars  of  our  liberal  10-day  trial  offer.  Find 
out  how  Violet  Rays  will  help  you.  Read  what 
hundreds  of  users  say  about  the  Vi-Rex  and 
astonishing  results  which  have  been  obtained. 
Learn  why  it  is  the  most  economical  and  practical 
machine  of  its  kind  available.  You  may  use  it  to 
gain  health,  vitality,  beauty  I  There  is  no  limit 
to  its  beneficial  powers.  Mail  the  Coupon  or 
send  a  postal.    Do  it  now. 

Vi-Rex  Electric  Co.,  Dept.  44 

326  W.  Madison  St.,  Chicago 


Not  a  Viabrator 

The  Vi-Rex  Violet  Ray 
Machine  is  not  a  vi- 
brator— does  riot  shock 
or  jar  the  nerve  ends. 
Its  effectiveness  is  ob- 
tained through  its 
power  of  penetration— 
not  through  manipula- 
tion of  surface  muscles. 
No  feeling  of  soreness 
or  exhaustion  after  use 
— only  a  comforting, 
agreeable  sense  of 
relief. 

Vi-Rex  Electric  Co., 

Dept.  44 
3Z6  W.  Madison  St.,  Chicago 

Please  send  me  without  cost  or  obligation  your 
free  book  describing  your  wonderful  Violet  Ray 
Maohine. 


Name. . . 
Address  . 
City.... 


.State. 
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That  is  what  gives  them  chances  for 
promotion.    They  start  in  at  a  good 
salary  —  $110.00  a  month  and  expenses. 

The  work  is  important,  for  the  safety  of 
thousands  depends  on  their  vigilance.  And 
when  they  do  their  work  as  we  teach  them 
they  attract  the  favorable  attention  of  their 
superiors.   Promotions  then  are  rapid. 

Learn  This  Profitable  Profession 

AU  you  need  i3  a  common  school  education 
for  entrance  to  our  three-month's  course, 
which  is  easy  to  learn  at  home  during  your 
spare  time.  Take  the  initiative  now,  while 
the  demand  for  Railway  Traffic  Inspectors  is 
so  good.    THERE  IS  A  BIG  DEMAND  IN  THIS  FIELD. 

We  know  of  fine  openings  for  our  graduates. 
Many  who  started  our  course  a  few  months 
ago  now  hold  positions. 

OUR  BOOKLET  tells  of  this  ideal  vocation 
— out  in  the  big  out-doors— how  you  associate 
with  big  men— how  you  can  earn  an  excellent 
salary  from  the  start— how  you  can  climb  to 
ths  very  top.  The  opportunity  COUPON 
(below)  is  your  key  to  a  better  salary  now  and 
a  much  bigger  future.  Why  not  send  it  today? 
Remember  you  start  at  $110  a  month,  and 
WE  SECURE  YOUR  POSITION. 

Standard  Business  Training  Institute, 

BUFFALO,  N.  Y. 


Please  send  without  obligation  to  me 
your  Booklet  D119,  explaining  your 
Railway  Traffic  Inspector's  Course. 
Name   


Address. 


MARKO 

STORAGE  BATTERIES 

ARE  GOOD— TRY  ONE 

Paul  M.  Marko  &  Co.,  Inc. 

1402-1412    Atlantic  Ave. 

Brooklyn,  N.  Y. 


ARE  YOU   BASHFUL,  TIMID 

I Self  Conscious,  Embarrassed  in  Company.  Let  us  tell  I 
you  how  you  can  overcome  these  troubles  and  acquire  m 
Poise,  confidence,  assurance  and  a  magnetic  personal-  I 
ity.  Address  The  Veritas  Science  Institute,  1400  I 
Broadway,  New  York,  Desk  15. 


Printing"  Cheap 

Cards. circulars,  labels.book.pa|>er.  Press $8. 
(JpLamcrS'-)  Job  pre>s$lU(J.  Save  money.  Print 
^[[ffV^for  others,  big  profit.  All  easy,  rules  sent. 
r^&TTOB  Write  factory  tor  press catalog.TYPE.cards, 
^^SiHaetc.  THE  PRESS  CO.,  D-47,  Merlden,  Conn. 


NUMBER  6 


AN  OPEN  LETTER  TO  MR. 
THOMAS  REED. 

Dear  Mr.  Reed: — • 

A  long  time  ago  you  wrote  me  this  letter. 
I'll  reproduce  it  here  because  it's  so  long- 
ago  you  probably  have  forgotten  it. 

Mr.  R.  W.  DeMott, 

Advertising  Manager, 

The  Electrical  Experimenter, 

New  York  City. 

Dear  Sir:— 

I  was  interested  in  your  address  to  the 
readers  in  this  month's  Experimenter,  and 
will  bring  to  your  attention  a  little  sugges- 
tion which  I  think  you  may  be  glad  to  have. 

You  will  understand  that  the  incident  re- 
lated in  the  enclosed  letters  was  to  me 
nothing  more  than  an  annoyance,  but  if  the 
practice  is  a  general  one  of  this  advertiser, 
it  must  be  causing  real  disappointment 
among  our  readers,  most  of  whom  are  boys 
with  little  money  to  spend.  My  suggestion 
is  that  you  require  all  advertisers  to  state 
that  their  merchandise  is  "postage  free"  or 
else  give  the  weight  or  something  to  indicate 
that  postage  is  extra. 

In  the  case  referred  to  I  assumed  that  the 
price  of  50c  on  these  ringers  included  post- 
age. The  advertiser  sent  me  the  ringers 
charging  me  the  30c  postage  as  an  extra  to 
be  collected  C.  O.  D.  As  the  cost  of  the 
merchandise  was  only  $1.00,  the  30c  extra 
charge  was  quite  annoying.  It  also  gives 
this  advertiser  an  unfair  advantage,  because 
his  prices  look  lower  than  they  really  are. 

I  have  no  doubt  that  the  advertiser 
omitted  the  postage  information  thru 
oversight,  but  I  don't  want  our  boys  to  feel 
"stung"  in  the  slightest  degree  when  they 
answer  our  ads,  which  are  not  the  least  in- 
teresting part  of  the  magazine.  There  is  a 
chummy  atmosphere  about  "E.E."  which 
extends  to  the  ads  to  quite  a  degree  and 
which  I  should  think  the  advertisers  would 
find  it  to  their  interest  to  cultivate. 

Very  truly  yours, 
(Signed)   Thomas  Reed. 

Now,  Mr.  Reed,  I  want  to  apologize  first 
off  for  not  having  answered  sooner.  The 
point  you  bring  up  is  so  important  to  our 
readers  that  I  thought  the  best  way  of 
answering  your  letter  would  be  thru  this 
column.    But  there  has  been  such  a  rush  of 


other  news  these  past  few  months — so  many 
items  of  big  interest  to  our  readers — that 
my  little  sermons  temporarily  "got  the  gate". 
(Bet  you  never  even  noticed  that  they 
weren't  in.)  And  so  your  letter  remained 
filed  away  in  a  special  folder  and,  frankly, 
it  slipt  my  mind. 

It  wasn't  until  Friend  Secor,  Boss  of  the 
Ink  Slingers  from  the  Editorial  Depart- 
ment, just  because  he  happened  to  be  in 
Cincinnati,  750  miles  from  home,  with  a 
hole  in  the  magazine,  and  no  news  to  fill  it, 
stuck  No.  5  of  my  little  talks  in  the  Novem- 
ber issue.  But  lots  of  other  things  just  as 
bad  happened  to  that  issue — that  one  we 
printed  out  in  Cincinnati  while  the  printers 
were  on  strike  in  New  York. 

Anyhow  it  did  one  good  thing — it  re- 
minded me  that  I  had  a  letter  to  answer. 
So  I  got  busy  and  by  exerting  every  pull  I 
could  spring  got  the  loan  of  part  of  two 
columns  in  this  issue. 

Mr.  Reed,  your  point  is  well  taken  from 
one  standpoint.  But  here's  the  big  rub  in 
the  mail  order  field.  Suppose  you  buy  some 
goods  from  New  York.  You  live  in  Boston. 
Parcel  Post  rates  are  cheap  between  these- 
points.  Now  suppose  someone  else  living 
in  San  Francisco  buys  the  same  article.  Do 
you  want  to  pay  part  of  his  parcel  post  or 
express  charges?  That  is  what  it  would 
amount  to  if  transportation  charges  were 
included  in  the  price.  The  manufacturer  or 
seller  would  have  to  add  an  item  for  ship- 
ping that  would  constitute  the  average  ship- 
ping cost  for  all  his  sales.  That  means  that 
the  man  nearest  his  .plant  would  pay  part  of 
the  shipping  expense  of  the  man  far  away 
and  the  one  at  a  great  distance  would  get 
his  goods  more  cheaply  than  he  should. 

For  this  reason  it  is  customary  in  the  mail 
order  field  to  quote  prices  net  (without 
transportation  charges). 

And  so  it  has  become  a  recognized  fact 
that  most  mail  order  concerns  require  the 
shipping  charges  added  to  the  cost  of  the 
goods  or  else  they  ship  "charges  collect." 
It  is  pretty  safe  to  assume  that  unless  the 
price  of  an  article  is  marked  postpaid  the 
price  does  not  include  the  transportation 
charges. 

It  seems  to  me  that  it  is  more  my  duty 
to  explain  this  to  our  readers  rather  than 
to  try  to  change  the  advertisers'  policy. 
Don't  you  agree?  We  certainly  don't  want 
any  reader  to  feel  "stung"  when  he  buys 
from  an  advertiser  and  it  is  my  aim  to  keep 
(Continued  on  page  1326) 


NEW  MOTORS 

FACTORY  GUARANTEED  •  ALL  SIZES 

Your  Opportunity 


IN  ORIGINAL  BOXES 


To  Buy  New  Guaranteed  Electrical 
Apparatus  of  Standard  Manufacture. 


Single  Phase  Motors 

110-220  volts.  A.  C,  60  cycle, 
1800  R.  P.  M.  with  pulley 


1 1.  H.  P,  111  volts,  indue-  ««■»  A  en 

■/4  •»».  I«u  toi  «Hrt  -  -  «P^<|^i»V 

l/_  H.  P.,  IIO-iM  volts, in-  *0  0  Kf\ 

'/2  doetion,  loll  losd  slitt .  V^O'W 

'  I  pulsion,  lor  compressor  <P*JO",U 

1  H.  P.,  111-220  soils,  repot-  <T/?r-T  Eft 
■  lion,  villi  slidin:  base  -  -  VQ  I  ,J 

$108-50 
$124-50 
$164-50 


4  H.  K  win. 

"  repulsion,  sliding  base 

0  H.  P.,  110-120  volli, 

tf  repulsion,  sliding  base 

C  H.  P.,  110-220  noils, 

*  repulsion,  sliding  base 


Charging  Generators 

Suitable  for  all  lighting 
Battery  Charging 
and  Power  Requirement*. 

I  nolts,  It  amp.  $16.50 

15  volts,  M  amp.  $21.00 

41  volts,  t  amp.  $24.50 

111  v,  Vk  amp.  $24.50 

41  volts,  12  amp.  $38.50 

110  volts,  5  amp.  $38.50 

40  volts,  25  amp.  $58.50 

110  volts,  lOamp.  $58.50 
Moving  Picture  £q  C  f\f\ 
Arc  Generator  pOO.UU 


Polyphase  Motors 

2  end  3  phase.  A.C..  SSOv, 
60  c.  1750  RPM..  complete 
with  base  and  pulley. 

viH.p.  .  $42-50 
ih.m2b»  $59.50 
«h.»\\  p  $72-50 
■  $84-50 
$102-50 

1  H.  P.,  bleb  speed,  3600 
ipoasoonl'"  $36*50 


>  H.  P. 


SH.P. 


Battery  Charging  Outfits 

To  operate  on  A.  C,  60  cycle,  single  phase 

voltage  as  specified. 
110  volts,  A.  C,  100  nan.  14  veils,  0A  f\ 
without  switchboard  «p»fcVJ«v'v/ 

110  volts,  A.C1S0  watts,  10  veils,  <tfiQ  SO 
with  switchboard  <POO'*JV' 


110-220  volts,  A.  C,  250  watts, 
24  volts,  without  switchboard 


$75-00 

220  volts,  A.C  300  watts,  SO  volts,   CQC  00 
without  switchboard     "  -  •POO,UU 

110 volts, A.C 375 watts, 31  volts,  «OC  00 
without  switchboard         -  "POO*"" 

$110-00 


220  volts,  A.C,  SOS  watts, 
43  volts,  with  switchboard 

HO  volts,  A.C 750  walls,        *10C  00 
72  volts,  without  switchboard  V  I  £,0'vv 


WRITE  FOR  CATALOG.   BARGAIN*  IN  MOTORS  AND  GENERATORS 


I I  SPECIA 
/A  H.P.K 

/  S.P.,  1750  RPM, 
Complete,  cord,  pi  tig  &  pulley 


MONEY  BACK 


WASHING  MACHINE  MOTORS 

Suitable  f. 

Small  Com- 

.resso^  Cortee  ■  W  £JCH 


$1975 


SHIPPING  TERMS 


GUARANTEE 

K%  deposit  required  on  all  orders.  Balance  C.  0.  D.  by  Express 
Sight  draft  with  Bill  of  Lading  attached  by  freight. 

MANUFACTURES'  DISTRIBUTER 


CHAS.  H.  JOHNSTON,  Boxl2?  West  End,  Pittsburgh,  Pa 


Sole 
English  Agents 


for 


Electrical 
Experimenter 

SCIENCE  AND  INVENTION 


We  are  sole  distributors  for 
the  Electrical  Experimenter 
in  Great  Britain.  If  you  reside 
anywhere  in  England,  commu- 
nicate with  us  and  we  will  see 
that  you  are  supplied  each 
month. 

1/6  the  Issue 

Specimen  Copy  sent  post  free  upon 
receipt  of  a  postal  order  or  stamps 
for  6d.   Address  Dept.  7. 

Messrs.  Geoffrey  Parker 
&  Gregg 

62,  The  Mall 
Ealing,  London,  W.5 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


April,  1920 


ELECTRICAL  EXPERIMENTER 


(These/Are 
The  Hours  That  Count 

MOST  of  your  time  is  mortgaged  to  work,  meals  and  sleep.  But  the  hours  after 
supper  are  yours,  and  your  whole  future  depends  on  how  you  spend  them.  You 
can  fritter  them  away  on  profitless  pleasure,  or  you  can  make  those  hours  bring 
you  position,  money,  power,  real  success  in  life.  Thousands  of  splendid,  good-paying 
positions  are  waiting  in  every  field  of  work  for  men  trained  to  fill  them.  There  is  a  big 
job  waiting  for  you — in  your  present  work  or  any  line  you  choose.  Get  ready  for  it!  You 
can  do  it  without  losing  a  minute  from  work  or  a  wink  of  sleep,  without  hurrying  a  single 
meal,  and  with  plenty  of  time  left  for  recreation.  You  can  do  it  in  one  hour  after  supper 
each  night,  right  at  home,  through  the  International  Correspondence  Schools. 

Yes — You  Can  Win  Success  in  an  Hour  a  Day 

Hundreds  of  thousands  have  proved  it.  The  designer  of  the  Packard  "Twin  Six,"  and  hundreds  of  other 
Engineers,  climbed  to  success  through  I.C.S.  help.  The  builder  of  the  great  Equitable  Building,  and  hundreds  of 
Architects  and  Contractors,  won  their  way  to  the  top  through  I.C.S.  spare-time  study.  Many  of  this  country's  fore- 
most Advertising  and  Sales  Managers  prepared  for  their  present  positions  in  spare  hours  under  I.C.S.  instruction. 

For  28  years  men  in  offices,  stores,  shops,  factories,  mines,  railroads — in  every  line  of  technical  and 
commercial  work — have  been  winning  promotion  and  increased  salaries  through  the  I.C.S.    Over  100,000 

men  are  getting  ready  right  now  in  the  I.C.S. 

INTERNATIONAL ~CORRESPON DENCE  "sCHOOLsl  ^  ^  ^ 

Your  Chance  Is  Here! 


BOX  6226,  SCRANTON,  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  the  position,  or  in  the 
subject,  before  which  I  mark  X. 

J  ADVERTISING  □  ELECTRICAL  ENGINEER 


SALESMANSHIP 
JTraffic  Management 
]  BUSINESS  MANAGEMENT 
J  Private  Secretary 
1  Commercial  Law 
(Certified  Public  Accountant 
(Higher  Accounting 
I  Railway  Accountant 
I  BOOKKEEPER 
j  Stenographer  and  Typist 
I  Good  English 
i  Window  Trimmer 

Show-Card  Writer 

Sign  Painter 

-CIVIL  SERVICE 

Railway  Mall  Clerk 

Mail  Carrier 

□  cartoonist 

Illustrator 

Perspective  Drawing 
Carpet  Designer 
Wallpaper  Designer 
ll  Bookcover  Designer 

□  TEACHER 

Common  School  Subjects 
High  School  Subjects 
Mathematics 
AUTOMOBILE  OPERATING 
Automobile  Repairing 
Auto,  Electrical  Work 


□  Electrician 

□  Electric  Wiring 

□  Electric  Lighting: 

□  Electric  Car  Running 

□  Heavy  Electric  Traction 
Electrical  Draftsman 
Electric  Machine  Designer 
Telegraph  Engineer 
Telephone  Work 
ARCHITECT 

Architectural  Draftsman 
Contractor  and  Builder 
Building  Foreman 
Carpenter 
Concrete  Build-  r 
PLUMBER  k  STEAM  FITTER 
Heating  &  Ventilation 
Plumbing  Inspector 
Foreman  Plumber 
CHEMIST 

Analytical  Chemist 
Locomotive  Engineer 
Roundhouse  Foreman 
MINE  FOREMAN  OR  ENGINEER 
Coal  Mining 
Metal  Mining 
Assayer 

TEXTILE  OVERSEF.RORSCPT. 
Cotton  Manufacturing 
Woolen  Manufacturing 


□  MECHANICAL  ENGINEER 

□  Mechanical  Draftsman 

□  Machine  Designer 

achine  Shop  Practice 
Boilermaker  or  Designer 
Patternmaker 
_Toolmaker 

□  Foundry  Work 

□  Blacksmith 

□  Sheet  Metal  Worker 

□  STEAM  ENGINEER 

□  Stationary  Fireman 

□  MARINE  ENGINEER 

□  GAS  ENGINE  OPERATING 

□  Refrigeration  Engineer 

□  Metallurgist  or  Prospector 
"CIVIL  ENGINEER 

 Surveying  and  Mapping 

OR.  R.  Constructing 

□  Bridge  Engineer 

O  SHIP  DRAFTSMAN 

□  Structural  Draftsman 
Structural  Engineer 
Municipal  Engineer 
NAVIGATION  nfl 
Motor  Boat  Rnnn's  j=j 

□  Italian 


AGRICULTURE 
Fruit  Growing 
Vegetable  Growing 
Live  Stock  &  Dairying 
POULTRY  RAISER 


Name. 


Occupation 
and  Employer. 


Street  and  No._ 


City. 


No  matter  where  you  live,  the  I.C.S.  will  come  to 
you.  No  matter  what  your  handicaps,  or  how  small  your 
means,  we  have  a  plan  to  meet  your  .circumstances.  No 
matter  how  limited  your  previous  education,  the  simply 
written,  wonderfully  illustrated  I.C.S.  textbooks  make  it 
easy  to  learn.  No  matter  what  career  you  may  choose,  some 
one  of  the  280  I.C.S-  Courses  will  surely  suit  your  needs. 

Make  Your  Start  Now! 

When  everything  has  been  made  easy  for  you — when 
one  hour  a  day  spent  with  the  I.C.S.  in  the  quiet  of  your 
own  home  will  bring  you  a  bigger  income,  more  comforts, 
more  pleasures,  all  that  success  means,  can  you  afford  to 
let  another  single  priceless  hour  of  spare  time  go  to  waste? 
Make  your  start  right  now!  This  is  all  we  ask:  Without 
cost,  without  obligating  yourself  in  any  way,  put  it  up 
to  us  to  prove  how  we  can  help  you. 

Just  Mark 
and  Mail  This  Coupon 


You  benefit  by  mentioning  the  '■Electrical  Experimenter" 


when  writing  to  advertiser 


1298 


ELECTRICAL  EXPERIMENTER 


April,  1920 


HftU» 


BE 
AN 

ARTIST 

CHfCK  FROM 
MAGAZINE 

O  > 

DRAWN  BY 
14 -YEAR -OLD  BOY 

The  above  cartoon  was  drawn  by  Master  Bob  Bren- 
nan  of  the  Washington  School  of  Art.  Bob  writes 
that  he  is  selling  his  work  and  that  he  is  cartoonist 
on  a  small  paper  in  Evansville.  Ind.  He  is  but  one 
of  our  ma*«  students  and  graduates  who  are  making 
money  as  cartoonists,  illustrators  and  designers. 

Learn  By  Mail  at  Home ! 

By  our  new  method  of  teaching  di  awing  by  mail 
you  can  learn  in  your  own  home,  in  a  short  time. 
Get  into  this  fascinating  work  yourself  and  earn 
$50  to  $100  or  more  per  week!  The  study  is 
fascinating.  Only  a  few  minutes  a  day!  Have  your 
own  studio  or  secure  high-salaried  position.  Or  work 
in  spare  time.  Many  students  earn  while  they  are 
learning. 

171? C ITT  BOOK  AND  ARTISTS' 
r*  IVlL.ELi  OUTFIT!  WRITE  TODAY 

A  complete  outfit  free  to  all  students.  Includes 
everything  required  to  produce  hundreds  of  dollars 
worth  of  pictures.  Write  today.  Special  terms  to  a 
limited  numbe.-  of  new  students.  Mail  postal  or 
letter  for  beautiful  Booklet,  "How  to  B'ecome  an 
Artist,"  filled  with  drawings  and  full  particulars  of 
our  extraordinary  offer.  Do  it  now — Before  you 
forget. 

WASHINGTON  SCHOOL  OF  ART.  Inc. 
1488,  H  Street,  N.  W.         Washington,  D.  C. 


Wd Sown  Catwei 

An  "Old  Town  Canoe"  will 
jump  at  the  thrust,  or  glide 
at  the  dip  of  a  paddle.  Floats 
light  as  a  fleck  of  foam,  but 
every  "Old  Town"  has  the 
built-in  strength  and  sturdi- 
ness  to  withstand  many  years 
of  rugged  service.  For  the 
youngsters,  buy  the"Sponson 
Model"  the  canoe  that's  safer 
than  a  row  boat.  Write  for 
catalog.  3000  canoes  in  stock. 
$67  up  from  dealer  or  factory. 

OLD  TOWN  CANOE  COMPANY 

954  Fourth  Street 
Old  Town,  Maine,  U.S.A. 

-A-  —  -%- 


"CDTTC  Puncture 
r  lvtlJb  Proof  Tube 
1Q  f\  n  A>Miles  Record 
JpVUUbf.this  tube 


A  puncture  proof  tnbo  FREE  with  every 
Public  Tire  ordered.  Public  Tires  are  recon- 
structed and  guaranteed  on  6,000  mile  basis. 

Price  Includes  Tubes  and  Tire3 

28x3  $  6.80  34x4  $1 1 .30 

30x3           7.20  34x4M_  12  95 

30x3M_    8.30  35x4^  _  13.20 

32x3'i_    8.90  36x4}4_  13  70 

31x4          10.15  35x5  .  14  35 

32x4          10.50  36x5  14.70 

33x4          10.95  37x5  14.95 

In  ordering  Btate  whether  SS  or  CL  la  de- 
Blred.  Send$2.C0  deposit  for  each  tire  Bat. 
C.  O.  D.  subject  to  examination.  5%  special 


discountif  full 


it  sent  with  order. 


[We  send  you  oar  guarantee  bond  I 
with  order.  This  is  your  protection.  | 

PUBLIC  TIRE  CORPORATION 

Dept.  54  3500  S.  Michigan  Ave.,  Chicago,  III. 


"When  did  this  rate  go  into  effect?"  he 
queried. 

"Ten  A.  M.  this  morning,"  she  sang  out 
in  "His  Master's  Voice."  "But,"  she  added, 
"there's  a  new  rate  going  into  effect  at  3 :51 
P.  M.  this  afternoon.  The  gentlemen  are 
just  in  time  to  catch  it,  the  ten  o'clock  one 
being  obsolete  by  this  time." 

"Have  you  figured  out  the  3:51  P.  M. 
rate  yet?" 

"No,  not  yet,"  she  coughed  nervously 
over  a  "Smith  Brothers'  Cough-drop." 

"Alrite,  I  do  it  myself,"  gravely  spoke 
the  Maharajah.  "And  to  show  you  that 
our  advertising  rate  is  absolutely  legitimate 
I  will  place  my  (rate)  cards  upon  the  table 
and  show  you  the  scientific  manner  by 
which  we  dope  out  our  rate." 

"By  referring  to  'Bradstreet's  index'  you 
will  find  that  the  price  of  paper  has  gone 
up,  22%  since  last  night.  Printing  went 
up  26%.  Ink  14%.  Face  powder  29%— 
my  squaws  here  use  it,  hence  it  must  go 
into  the  rate  card.  Rent's  gone  up  110%. 
Chewing  gum  11% — used  by  our  amazons 
for  efficiency.  Salaries  increased  14%. 
Typewriter  ribbon  16%.  Cost  of  printing 
rate  cards  went  up  84%.  Dog  biscuits  21% 
— this  item  too  goes  into  the  rate  card  be- 
cause I  own  a  watch  dog.  Fountain  pen 
ink  increased  15%.  Desk  blotters  5%. 
Bill  heads — to  send  you  your  bills  22%.  To 
this  I  must  add  an  increase  of  100%  to  my 
family — had  twins  last  night,  you  see. 
Adding  up  these  figures  gives  a  grand 
total  of  489%.  The  last  rate  being  $300  a 
page,  that  makes  this  evening's  rate  $1,467 
per  page. 

"Please  sign  on  the  dotted  line.  You'll 
excuse  me  while  I  catch  my  train,  must  see 
how  the  twins  are  getting  along  " 

"Well,  boys,  they  had  to  carry  me  out 
on  a  stretcher,"  concluded  Jazz,  "and  you 
may  believe  it  or  not,  but  I  hadn't  shook 
hands  or  spoken  to  anyone  of  that  tribe  of 
wild  cats." 

"Well,"  said  Bender,  "as  far  as  I  can 
see,  you  didn't  miss  much." 


dirndl 

By  PIERRE  H.  BOUCHERON,  Ensign  U.S.N.R.F. 

{Continued  from  page  1259) 


letters  in  length  they  are  not  accepted  by 
cable  or  radio  companies  at  code  rate,  but 
must  be  counted  and  charged  for  at  cipher 
rate;  that  is,  five  letters  to  the  word. 

Cipher  language  is  a  group  arrangement 
of  disconnected  letters  or  numerals  having 
a  secret  meaning  known  only  to  the  sender 
and  receiver.  It  is  accepted  by  telegraph, 
cable  or  radio  companies  when  a  message 
is  made  up  of  unintelligible  and  unpro- 
nounceable groups  of  letters  or  figures  rep- 
resenting words  and  is  counted  and 
charged  for  at  the  rate  of  five  letters  or 
figures  to  the  word.  When  letters  and  fig- 
ures are  mixed  in  one  word,  however,  each 
individual  letter  or  figure  is  counted  sep- 
arately. The  following  are  examples  of 
how  such  cipher  is  counted: 

CZOTN— 1  word. 

TRNSIM — 2  words. 

73570—1  word. 

C51N7— 5  words. 

Exceptions  :  Words  which  are  not  con- 
sidered as  having  a  secret  meaning,  such 
as  the  trade-marks  COF59,  IP76  and  the 
commercial  expressions  COD,  OK,  FOB, 
CIF,  AM,  PM,  USS,  RR,  SS,  etc.,  are 
counted  and  charged  for  at  the  rate  of  five 
letters  to  the  group  or  word. 

Miscellaneous :  Recognized  names  of 
foreign  countries,  states,  provinces,  cities, 
vessels,  etc.,  are  counted  and.  charged  for  as 
(Continued  on  page  1300) 


Sharp  Turn! 

It's  easy  for  this  fellow. 
Steering  'round  corners 
and  oat  of  tight  places  is 
a  feature  of  the  Auto- 
Wheel  Coaster  end  Auto- 
Wheel  Convertible  Road- 
ster. T  h  e  s  e  wagons 
develop  the  best  motorists 
—  with  sharp  eyes  and 
keen  nerves. 

Roller  -  Bearings,  cut  - 
under  wheels,  wide-sweep- 
ing steering-tongue.  Built 
durably  to  give  years  of 
service.  The  Auto-Wheel 
will  carry  a  1,000  lb.  load. 

Two  types:  Auto-Wheel 
Coaster  —  for  all  'round 
coasting  and  hauling. 
Auto  -  Wheel  Convertible 
Roadster  — two  wagons  in 
one,  changed  from  box 
waKon  to  speedster  in 
half  a  minute. 

Felt  Pennant  Free 

Also  descriptive  booklet, 
and  our  new  magazine  for 
boys  — for  tho  names  of 
three  local  coaster  dealers. 
Mention  which  one  handles 
the  wagon  with  Auto- 
Wheel  Coaster  or  Auto- 
Wheel  Convertible  Road- 
ster on  the  sides. 

Organize  an  Auto-Wheel 
Coaster  Club.  Free  caps 
to  members.  Special  cap 
to  Captain.   Get  busy. 


The  Buffalo  Sled  Company 

163  Schenck  St.,  N.  Tonawanda.  N.T. 
In  Canada:   Preston,  Ont. 


■TjON'T  dye  old  hair, 
*-*  but  grow  new  hair, 
of  normal  color  — 
using  "The  Life 
W»a  y"  Method  for 
eradicating  baldness, 
falling  hair,  dandruff 
and  other  ills. 

By  my  method  you 
Awaken,  Vitalize  and 
Energize  tre  Scalp — 
making  and  keeping 
it  Soft.  Cool,  Flexible 
and  Fertile — feeding, 
lubricating  and  culti- 
vating the  hair — ton- 
ing up  the  pigment 
glands  and  coloring 
It  from  within. 
I  do  not  use  any 
My  full,  complete  <D  f  i~\f\  tonics,  dyes,  appara- 
course  is  only  «t»  X  »V/*^  tus  or  drugs. 
No  furthei  expense.  Course  guaranteed.  For  both  men 
and  women.  Many  thousands  using  it.  Send  a  dollar 
for  "The  Life  Way"  Method.  Reports  and  further 
details  free. 

EARL  WARD  PEARCE,  The  Life  Way  Studios 
 Dept.  58,  Los  Angeles,  U.  S.  A.  


NO-LEAK-0  PISTON 


■GROOVE 

RING  CO., 


ONE 
PIECE 

I  On    market  5 
years.  1,000,- 
'  000   a  month. 
Beware  imita- 
tions. 

"NO  -  LEAK -O" 
Patented. 
BALTIMORE.  MP. 


WIRELESS 

Our  big,  new  electrical  cyclopedia  No.  22  is  wait- 
ing for  you.  Positively  the  most  complete  Wireless 
and  electrical  catalog  in  print  today.  80  Big  Pages. 
150  illustrations.  200  instruments  and  apparatus, 
etc.  Big  "Treatise  on  Wireless  Telegraphy."  20 
FREE  coupons  for  our  160-page  FREE  Wireless 
Course.  FREE  Cyclopedia  No.  22  measures  6x9. 
Beautiful  stiff  covers.  Sent  for  6  cents  in  stamps 
or  coin. 

ELECTRO  IMPORTING  CO.,  231  Fulton  St.,  N.  Yi 


14x17  OIL  PAINTED 
ENLARGEMENT  FROM 

any  film  or  photo.   Send  $3.00.    Give  color  eyes,  hair, 
etc.   Equals  $25  work.  Reference — Any  Bank. 
TANGLEY  CO.  DEPT.  E4,  MUSCATINE.  IOWA 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


April,  1920 


ELECTRICAL  EXPERIMENTER 


1299 


mm 


learn  Electricity 

-the  New  Way 


IT'S  no  longer  necessary  to  go  to  school  or  serve  an  ap- 
prenticeship to  learn  electricity.  With  this  new  library 
of  APPLIED  PRACTICAL  ELECTRICITY  you  learn 
right  at  home — in  your  spare  time  without  interfering 
with  your  present  work. 

Any  big  job  that  you  want  in  the  electrical  field  is  yours 
if  you  will  train  yourself  to  fill  it.  It  only  takes  an  hour 
or  two  a  day  with  these  books. 


Big  Pay  for  jobs  paying  Good  Jobs  If  y°u  **e 


ffmiMAjf  Mam  $1500.00  to 

Trained  nen  $5000.00  a 

year  are  waiting  for  men  who  can 
qualify  as  Electrical  Engineers — Sub- 
station Operators — Troublemen  — 
Switchboard  Operators — DynamoTend- 
ers — Electricians.  Electricity  is  the 
greatest  force  in  the  world  and  it  is 
growing  bigger  and  bigger  every  day. 
More  and  more  men  are  needed  all 
the  time.  Why  don't  you  get  into 
this  big  paying  field  now? 


Are  Waiting  some  branch 

of  electricity  you  will  never  have  to  look 
for  a  job.  The  job  and  the  big  pay  will 
be  looking  for  you.  You  can't  dodge  a 
good  job  if  you  have  the  "know  how" 
under  your  hat.  Let  these  27  great  en- 
gineers help  you  to  the  best  kind  of  job 
with  their  books. 

Send  the  coupon  below  and  get  them 
for  FREE  examination.  See  our  free 
offer  below. 


The  World's  Greatest 

Electrical  Books 

LOANED  to  yOU 


This  is  the  1920  edition — new  from  cover  to  cover — chuck 
full  of  the  latest  methods  and  most  recent  discoveries  in 
this  fascinating  field.  Everything  is  written  in  plain,  good 
old  U.  S.  language  by  27  of  the  greatest  experts  in  the  busi- 
ness. The  eight  volumes  with  3800  pages  make  up  a  com- 
plete course  in  electrical  engineering.  It's  a  home  study 
course  for  the  beginner  and  a  handy  reference  guide  for 
the  expert  combined. 

What  the  |lei^n*sif 

Books  f  each  Electrical 

Measurements — Electric  Wiring — Un» 
derwriter's  Electrical  Requirements  — 
Theory,  Calculation,  Design  and  Con- 
struction of  Direct  Current  Generators 
and  Motors — Types  of  Generators  and 
Motors— Management  of  Electrical  Ma- 
chinery— Electric  Lighting — Alternating 
Current  Machinery — Power  Transmis- 
sion— Electric  Railways — Self-Propelled 
RailwayCars— Trackless  Trolley — Power 
Stations— Switchboards  and  Switching- 
Storage  Batteries— Applied  Electro-chemistry- 
Electric  Elevators— Electric  Welding  and  Heat- 
ing —  Wireless  Telegraphy  and  Telephony  — 
Land  and  Submarine  Telegraphy. 


FREE 


We  will  lend  you  this  wonderful  library  to  use  in  your  own  home  or  shop  a 
whole  week  FREE.  It  won't  cost  you  one  cent.  DON'T  SEND  ANY  MONEY. 
Just  fill  out  and  mail  the  coupon  today  and  the  set  of  eight  volumes  will  come 
to  you  by  express  collect.  You  be  the  judge  and  find  out  for  yourself  what  the 
books  will  do  for  you.  Use  them  as  you  please.  Show  them  to  your  friends 
and  get  their  opinion.  Then  if  you  have  any  doubt  as  to  their  value  send  them 
back  at  our  expense  and  you  won't  owe  us  anything. 

Only  I  Cents  a  Day 

If  you  like  the  books  after  a  week's  examination  you  pay  us  only  $2.80  and  $2.00  each  month 
until  $29.80  is  paid.  This  is  only  50  cents  a  week — 7  cents  a  day.  You  can't  afford  to 
pass  up  a  better  job  on  these  easy  terms.    MAIL  THE  COUPON  NOW. 

American  Technical  Society 

Dent.  £  254,  CHICAGO 


free  Service  Stess 

electrical  books  we  give  a  one  year  membership 
in  this  society.  This  entitles  you  to  consult  our 
engineers  and  experts  on  any  electrical  prob- 
lem. Write  as  often  as  you  like.  Ask  as 
many  question  as  you  like  for  one  year. 

Coupon  is 
All  You 
Need- 
send  it 

Now 


American 
technical 
Society 
Dept.  E2S4 
Chicago,  U.  3.  A. 

Please  send  me  the  8-voI- 
mne  set  of  Electrical  En- 
gineering for  7  days'  examin- 
ation, shipping  charges  collect. 
If  I  decide  to  buy  I  will  send  $2.80 
within  7  days  and  balance  at  the 
rate  of  $2.00  a  month  until  $29.80  has 
been  paid.   Then  you  will  serfd  me  a 
receipt  showing  that  the  set  of  books 
and  the  Consulting  Membership  are  mine 
and  fully  paid  for.   If  I  want  to  get  along 
without  the  books,  I  will  return  them,  after 
7  days,  at  your  expense. 


Reference.. 
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Be  a  Draftsman! 

Make  $30  to  $75  a  Week 

Your  name  and  address  on  the  coupon  brings  this 
great  Cyclopedia  of  Drawing  without  a  penny  down. 
Pay  only  net  snipping  charges  when  books  arrive. 
With  these  books  and  a  low  price  "school  set"  of  draw- 
ing instruments,  obtainable  at  any  store,  a  man  can 
become  master  of  drawing  and  earn  $30  to  $75  weekly. 
LEARN  AT  HOME  —  Good  paying  positions  open 
everywhere.  Intense  activity  in  manufacturing, 
railroading,  building,  etc.,  calls  for  more  draftsmen. 

Shipped  on  7  Days'  FREE  Trial 

CYCLOPEDIA  OF  DRAWING 

4  Volumes.  1650  Pages.  Thousands  ol  Illustrations. 

Bound  in  genuine  American  morocco.  Pages  6K  x 
inches.  Covers  all  branches  of  Drafting  — Archi- 
tecture, Electrical,  Structural  Steel,  Sheet  Metal, 
etc.  Teaches  pen-and-ink  rendering,  lettering,  free- 
hand, perspectiTe,  shades  and  shadows,  working 
shop  drawings,  machine  design,  .etc.,  etc. 

tn«  «  in aaIt  0n'y  $2  a  "i°ntn  'f vou  ,teep the 

wUC  a  TlCcK  books.    Coupon  explains  offer, 
good  only  within  borders  of  U.  S.  and  Canada. 
Free  Membership  in  This  Society.— A  Consulting 
Membership  given  free  with  each  set— worth  $12.00. 

S  AMERICAN  TECHNICAL  SOCIETY 
Dept.  D-2S4  Chicago 
-  -  - 

S  AMERICAN 
^  TECHNICAL 
SOCIETY 
Dept.  D-254 
Chicago,  U.  S.  A. 
Please  send  Cyclopedia  ol 
Drawing  for  7  days'  examina- 
tion,  shipping  charges  collect. 
I  will  send  $2.80  within  7  days 
and   $2  a   month  until   $14.80  is 
paid,  or  notify  you  and  hold  books 
subject  to  your  order.    Title  not  to  pass 
until  fully  paid. 


Name  . . . 
Address  . 
Reference 


HOW  TO 
SELLYOUR 


ESTATE 


I- 


This  FREE  Book 

tells  how  you  can  get  cash  for  your  property  by  using  the 
Simpler  Plans  for  Silling  Real  Estate,  which  have  already 
sold  more  than  5,000  properties  of  all  kinds  in  the  U.  S. 
and  Canada.  No  matter  where  your  property  is  located,  these 
successful  plans  will  show  you  how  to  sell  it  yourself,  with- 
out employing  agents,  or  paying  commissions  to  any  one. 
Don't  spend  a  minute's  time,  an  ounce  of  effort  or  a  cent 
of  money  trying  to  sell  without  first  reading  this  important 
book,  and  learning  how  to  sell  your  property  Quickly,  eco- 
nomically and  at  the  highest  possible  price.  The  reading  of 
this  book  has  sored  property  owners  hundreds  and  thou- 
sands of  dollars  in  commisswns  and  it  can  do  the  same  for 
you.  As  the  book  is  sent 
absolutely  free,  you  have 
everything  to  g.ain  and 
nothing  to  lose. 

Send  your  name  and  ad- 
dress at  once — a  postal  will 
do — and  you  will  receive  by 
return  mail,  postpaid,  a 
copy  of  this  important  book, 
without  cost  or  obligation. 

THE  SIMPLEX  CO. 

Dept.  241 

1123  Broadway 

New  York 


Quick  Results! 

"Sold  my  house  within  two 
weeks  by  following  the  Sim- 
plex Plans." — F.  Stark  AY  is. 
"Sold  for  cash  in  10  days." 
— W.  H.  Cartland.  Mass 
"Sold  my  property.  Your 
plan  quickest  I  ever  saw." 
— Johnson  String,  N.  J. 
"Sold  my  home  for  cash 
within  three  weeks." — ,1/. 
E.  Lounsberru,  Okla.  "Sold 
my  lots  for  cash." — R.  P. 
Moodie,  Ottawa.  Can.  "Sold 
for  cash  within  a  few 
weeks." — M.  P.  Jones,  Iowa. 
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one  word  each  in  the  address  of  cable  or 
radio  messages,  irrespective  of  their  length 
or  the  number  of  separate  words  they  con- 
tain ;  for  instance,  Havre  de  Grace,  New 
York,  East  St.  Louis  are  counted  as  one 
word  each.  In  the  body  or  text  of  a  mes- 
sage, however,  such  names  are  counted  and 
charged  for  at  the  rate  of  fifteen  letters  to 
the  word  in  plain  language  messages ;  at 
the  rate  of  ten  letters  to  the  word  in  code 
messages,  and  at  the  rate  of  five  letters 
to  the  word  in  cipher  messages. 

In  dispatches  written  in  a  mixture  of 
plain  and  code  language  the  maximum 
length  of  a  chargeable  word  is  set  at  ten 
letters  or  characters. 

In  dispatches  written  in  a  mixture  of 
plain,  code  and  cipher  languages,  the  pas- 
sages in  both  plain  and  code  language  are 
charged  as  code  language,  and  the  passages 
in  cipher  language  are  charged  at  cipher 
rate. 

In  dispatches  written  in  plain  language 
and  cipher  language,  the  passages  in  plain 
language  are  counted  as  plain  language, 
and  the  passages  in  cipher  language  are 
counted  as  cipher  language. 

A  sender  may  prepay  a  reply.  To  do  so 
he  must  write  before  the  address  of  the 
message  the  indication  of  prepayment,  as 
well  as  the  number  of  words  prepaid  for 
the  answer;  thus  R.P.  10  (to)  Lathrop, 
Paris,  etc.,  the  expression  "R.P.  10"  being 
counted  and  charged  for  as  one  word. 
RADIOGRAMS. 

Radiograms  are  messages  which  must  be 
transmitted  thru  the  medium  of  the  ether 
by  means  of  radiated  electro-magnetic 
waves  and  may  originate  on  board  a  vessel 
at  sea  to  a  distant  inland  point  or  vice 
versa.  There  has  also  been  recently  in- 
augurated a  radio  service  betweien  the 
United  States  and  various  European  points, 
whereby  radiograms  may  be  sent  to  and 
from  England,  Norway  and  other  nations 
in  the  same  manner  as  cablegrams. 

In  general,  the  system  of  counting  the 
words  in  a  radiogram  is  identically  the 
same  as  that  employed  in  cablegrams ;  in 
other  words,  the  "cable  count."  Names  of 
ships  are  counted  as  one  word  each,  irre- 
spective of  the  number  of  letters  in  the 
address.  In  the  case  of  two  or  more  ships 
of  the  same  name  (which  is  not  an  uncom- 
mon occurrence)  the  line  controlling  the 
vessel  should  be  included  in  the  address,  as 
in  the  following  manner:  "Smith,  Ward- 
line  Steamer  New  York,  via  Cape  May 
Radio." 

Radiograms  originating  on  land  and  des- 
tined for  vessels  at  sea  are  sent  by  land 
wire  to  the  coastal  radio  station  nearest 
to  the  point  or  zone  within  sending  and  re- 
ceiving radius  of  the  vessel,  after  which 
the  coastal  radio  station  holds  the  message 
until  it  has  establisht  communication  with 
the  incoming  or  outgoing  ship,  as  the  case 
may  be. 

Before  sending  a  radiogram  to  a  vessel 
at  sea  the  sender  should  first  ascertain  from 
the  local  ship  news  office  or  marine  depart- 
ment of  a  newspaper  as  to  the  latest  radio 
report  received  from  the  ship,  giving  her 
position  or  probable  date  of  arrival  or  de- 
parture, as  the  case  may  be,  so  that  the 
message  may  be  properly  timed.  In  some 
of  the  large  seaports,  such  as  New  York, 
Boston,  Baltimore,  New  Orleans,  San 
Francisco,  etc.,  it  is  well  to  first  secure  the 
above  information  from  the  local  office 
of  the  radio  system,  as  the  latter  is  in  a 
position  to  inform  the  sender  as  to  the 
proper  coastal  station  to  route  the  radio- 
gram, as  well  as  rates  and  other  necessary 
information.  Ordinarily,  however,  any 
telegraph  office  will  accept  radiograms  to 
and  from  ships  and  properly  route  and  de- 
liver them. 


Make  Your  Own 

ELECTRICAL  APPARATUS 


SAVE  % 


It  is  easy  to  make  your  own  at 
home  with  the  aid  of  these  4  up- 
to-date  books  that  you  can  under- 
stand.     Each  has  over  72  pages 
and  over  60  illustrations,  3 
color    cover,    size    5x7  inches. 
HOME  MADE   ELECTRICAL  APPARATUS 
In  Three  Parts 
VOL.   I — Contains  working  drawings  and  directions 
for   making   all   sorts  of  Static  Machines,  Static 
Apparatus,    Home-made   Batteries,    Storage  Cells, 
Transformers,  Rectifiers,  etc. 

VOL.  2 — Contains  working  drawings  and  directions 
for  all  sorts  of  Voltmeters,  Ammeters,  Galvano- 
meters. Switches,  Rheostats.  Telegraph  Keys,  Sound- 
ers, Telephones,  Shocking  Coils,  Spark  Coils,  Ex- 
periments, etc. 

VOL.  3 — Contains  working  drawings  and  directions 
for  making  all  sorts  of  Dynamos.  Motors,  Electric 
Engines,  Miniature  Lighting  Plants,  Wireless  Tele- 
graph Apparatus,  Tesla  Coils,  Wireless  Telephone, 
Electroplating.  Experiments,  etc. 
HOME-MADE  TOY  MOTORS— Gives  complete  de- 
tails with  working  drawings  for  making  12  simple 
but  operative  electric  motors.  Several  built  from 
sheet  "tin."    Others  with  castings. 


OC-  each 
ODC  postpaid 


THREE  $1.00 

GET  THEM  NOW 
PRICE  MAY  ADVANCE  ANY  DAY 
COLE  &  MORGAN,  Inc.  Publishers 
Dept.  124,  19  Park  Place,  New  York 


Electric  Alarm  Clock  and  Bank 

SERVES  FIVE  DISTINCT  USES 

Electric  Alarm,  Electric  Call  Bell,  Electric 
Lamp,  Savings  Bank,  and  Safety  Deposit 

Guaranteed  Accurate  Timekeeper.    Alarm  Ring* 
Until  You  Get  Up  and  Stop  It 


a; 


of  the  night.  Alarm  la  ConthaMK* 
aa  the  button  at  end  of  cord  and  it 
ire  room.  By  caaairliiatha 
*ll  bell  in  «ick  room,  office. 
ie  lease  useful  part*  aoo-i* 
The  Safe  Deposit 
EnoelUnt  Tl*».tli**p*f.  i 


lealred.  Aa 
hand.  Not 

"<-r>  UlT". 


It  llvfaU  op  the  Dial  of 
—  rtafV  until  you  get  up  an 

yoo  can  ua*  tkmp  o 
aba*  or  home.  It  is  always  ready  ana  a: 
XTofw*  are  the  Sav.nff*.  Bar.k  ar,d  Sa 
aharat  CaeaUnatlon  lock.  The  Clock 
lafii  ftlckal-plated.  It  is  operated  by  i 
•j0«»4a  of  £ear»  and  can  ce  replaced 

I  fl  Shipped  by  Express.  charges  collect,  or  by  parcel  port. 
My  #  I  V  prepaid.  If  you  add  $1.00  more.  Weight.  9  Iba. 
IMMON  SMITH  &  CO.,  0tgt.E8   , 3224  North  HaitW  Strut,  CHICAO© 


 peaa  bv 

•ntTlmkMper,  made  of  ate*l. 
,  No.  6  Dry  Battery,  which  La»to 
us p*' tine.    Batteriea  arc  obtain- 


Earn  $75.  a  Week! 
See  page  1235 


Wrestling  Book  FREE 

Be  an  expert  wrestler.  Learn  at  home  by  mail. 
Wonderful  lessons  prepared  by  world's  champions 
Farmer  Burns  and  Frank  Gotch.  Free  book 
telle  you  how.  Secret  holds,  blocks  and  trieks  re- 
vealed. Don't  delay.  Be  etrong,  healthy  Handle 
bis  men  with  ease.  Write  for  free  book. State  age. 
Farmer  Burns.  ?444  Ramge  Bldg. ,  Omaha,  Neb. 
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This  Machine  was 
Built  from  a  Dry  Goods 
Box,  similar  to  the  One 
Shown  Below. 


Build  This  $150  PHONOGRAPH 

Out  of  a  Dry  Goods  Box! 

WE  MAKE  IT  EASY 

The  cut  at  the  left,  shows  a  beautiful  Phonograph,  which 
you  can  build  out  of  a  common  dry  goods  box,  similar  to 
the  one  illustrated  below.  This  machine  is  handsome  in 
design  and  will  be  an  ornament  to  any  home.  Its  lines  are 
simple  and  pure  Colonial.  All  who  have  heard  it,  say  it  has 

A  Tone  of  Surpassing  Beauty 
Equal  to  Any  $250  Machine 

rich,  sonorous,  like  a  violincello,  due  in  part  to  the  shape 
of  the  sound  chamber,  an  exclusive  feature  in  all  our 
machines.  It  plays  all  records,  giving  them  a  new  beauty 
which  has  been  a  delight  to  all  who  have  heard  them. 

All  are  astonished  at  the  great  volume  as  well  as  the  superior 
quality  of  the  tone,  and  a  superior  tone  is  what  all  phonographs  are  judged  by,  and  what 
all  makers  strive  for.  We  have  made  it  an  easy  matter  to  build  a  phonograph  out  of 
ordinary  material  with  the  aid  of  our 

Simplified  Plans  and  Instructions 

which  are  so  easy  to  follow,  as  they  are  completely  worked  out  in  every 
detail.    Any  person  who  has  a  few,  ordinary  tools — saw,  hammer,  plane, 
screw  driver,  and  some  sand  paper — can  now  build  a  phonograph  with  i 
our  help,  and  with  no  chance  for  failure. 

This  is  amply  proved  when  you  look  again  at  the  machine  illustrated 
above.   You,  too,  can  build  one  like  it  out  of_  a  dry  goods  box  with  the 
aid  of  our  plans,  because,  what  one  man  did,  you  can  do.    You  will 
be  amazed  how  easy  it  is  and  how  fascinating  when  you  get  started, 
also  how  cheap. 

We  Cut  the  Costs  on  Phonographs 

We  have  not  only  made  it  easy,  but  cheap_  to  build  a  phonograph 
under  our  plan.    We  furnish  all  mechanical  equipment — double 
spring  motor,  (plays  three  10-inch  records),  12-inch  turn  table, 
speed  regulator,  tone  arm,  (plays  all  records),  continuous  cover 
hinge,  cover  support,  four  butt  hinges,  four  socket  casters, 
one  modulating  rod,   four  door-friction  catches,   four  door 
knobs,  with  simplified  building  instructions,  and  three  10-inch 
records, — all  for  $20.    A  machine  of  similar  quality,  with 
this  equipment,  would  be  priced  at  $150.  in  any  store!  And 
there  is  another  angle  to  the  proposition  that  will  interest 
you.    As  soon  as  your  friends  hear  your  machine,  they  are 
going  to  want  one  just  like  it,  because  of  its  beauty  of  design 
and  wonderful  tone.    In  this  way  it  will  not  be  long  before  you 
find  yourself  with  orders  ahead,  and  in  an  incredibly  short  time 
will  be  started — well  started — in 

The  Business  of  Building  Phonographs 

and  there  is  no  business  on  earth  that  pays  better.   People  want  a  phono- 
graph in  the  home,  because  of  the  enjoyment  it  brings  to  all.    You  know 
this  of  course.   Why  don't  you  decide  right  now  to  build  your  first  machine? 
The  business  end  of  the  proposition  will  quickly  follow.    It  will  only 
cost  you  a  two-cent  stamp  to  get  full  details.    The  coupon  will  bring 
them  promptly. 

Agents  Are  Making  Money 

under  our  plan  and  we  want  to  hear  from  more  men  who  are  ambitious  and  are 
looking  for  the  Big  Opportunity  to  get  into  business  for  themselves  on  a  small 
capital,  and  be  independent  for  life.  Write  today  for  full  details.  Use  the 
coupon.  Take  advantage  of  the  wonderful  times  ahead.  1920  will  be  America's 
banner  year.  Get  your  share  of  this  prosperity.  Let  us  help  you.  Exclusive 
territory  allowed. 

MODERN  PHONOGRAPH  SUPPLY  CO. 

243  Springer  Bldg.,  313  S.  Clinton  Street,  Chicago,  111. 


MODERN  PHONOGRAPH  SUPPLY  CO. 

243  Springer  Building,  313  S.  Clinton  St. 
Chicago,  111. 

Send  me  full  details  of  your  Build  Your  Own  Phono- 
graph proposition,  and  the  Big  Opportunity  for 
Agents. 


Name  . . 
Address 


City  or  Town  State. 
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THE 

CONQUEST 

OF 

POVERTY 

By  HELEN  WILLMANS  POST 

The  most  popular  book  in 
the  range  of  Mental  Science 
(New  Life  and  Self  Help).  It 
brings  freedom  to  the  mind, 
and  through  the  mind  to  the 
body. 

This  book  is  wonderful.  The 
demand  has  been  so  great  that 
now  we  offer  a  cheap  edition 
that  we  sell  at  $  1 .00  a  copy  for 
a  short  time  only. 

Dr.  B.  Lust's  Publishing  House 

Dept.  E,  110  EAST  41st  ST. 
NEW  YORK  CITY 


SEND  NO  MONEY 

WE  TRUST  YOU 

worth  of  valuable  pretenta,  such  as  Watches 
Sterlin^fSilverlmlial  Wat-r  Sets  Air  K.tlc-h, 
Guns.  Moving  Future  Machines,  Musical 
Instruments,  Oameras,  Printing  Presses, 
Typewriters.   Telescopes,    Books.  Puzzles. 
Games.  Tricks  Toys  ar^d  NoveldeS,  KuOU-r 
Stamps  Hn,t»ehoM  Labor  Sarins  Uovlces, 
etc.  All  you  have  to  do  is  to  send  your  name 

and  we  will  »eorl  you.  without  any  charge  2<i 
eit  r<t  lurtje  De  Luie  colore'!  pictures,  to  sell 
at£5oe».  h    When  hold,  n*nJ  uh  the  1*5.001 
and.  we  will  cWe  joo  good *  of  your  own  se- 
lection to  the  v.ilnn  of  S4  00  from  our  won- 
derful 300  page  premium  catalog  Remem- 
her.  -on  ^T-t  them-  goodh       k  premium  for 
do  not  have  to  pay  one  cent  for  them"  nlOD*y  ou 

I't  L-fiilinuing  thf  enle^of  nur  gtyo-la  >oucun  earn* 

a  million  f.,il„mr?«               V^X'l            ,'"!',!  ^"hei? 
cnUnniVL-ly  ud»erti-.ed  1(l  ■ '        u  i,.r  flv, hanlca 1 1 

and  by  our  method  we  actually  provide  you  With  th* 
meanoof  purchaain«  theM  vatuat.le  presants,  Ser.d 

■  end  jou  tit  f\,»i  lot.  a.  r-mimfild  hy  oui  bttf  cnUlog 

to  aelert  tout  premium*  from. 

JOHNSON  SMITH  &  CO.. 
Dept.  E8,  3224  N.  HaUted  St.,  CHICAGO 

SWALLOWS  RIFLE  NOISE 

A  wonderful  invention  — 
and  a  wonderful  experience 
to  shoot  without  noise. 
Equip  your  .22  rifle  with  a 

XoximSitencer 

$0.00  from  dealer  or  factory,  complete  with  coup- 
line.    Attach  it  yourself.    Send  6c  for  descriptive 
catalog   and  booklet, 
of  astonishing  experi- 
ence of  Silencer  users. 

MaxiraSilencerCo. 

89  Homestead  Av. 
HARTFORD.  CONN. 


PROSPECTIVE  STUDENTS 

B/»  Kl  will  give  you  your  N.D.  degree  In 
«  w.  ¥%m  jwo  years,  day  and  night  classes. 
This  institution  teaches  Electrical  Therapeutics, 
Static,  High  Frequency,  Violet  Ray,  Galvanic  Cur- 
rent. X-Ray.  Osteopathy,  Orthopaedics.  Chiro- 
practic. Psychology,  as  embodied  under  the  Trip- 
licity  of  Sciences  known  as  Naturopathy.  The 
field  is  unlimited  right  now  for  Naturopathic  Phy- 
sicians. Our  experienced  faculty  of  fourteen  prac- 
tical physicians  will  guide  you  surely  and  care- 
fully to  attain  success.  Earn  while  you  learn  if 
you  so  desire.  Graduates  of  single  branch  schools 
who  are  here  now  say  that  the  Blumer  System  is 
the  most  wonderful  drugless  healing  system  in  ex- 
istence. Write  today  for  our  catalogue.  Start 
right    Address  Executive  Secretary, 

BLUMER  COLLEGE  of  NATUREOPATHY 
97  Ann  St.,    Dept.  H.,     Hartford,  Conn. 

"The  Scientific 
Dept.    of  the 


15  cents  postage  will  bring  to  you 
Natureopath. "  Address  Publicity- 
above  college. 


By  H.  WINFIELD  SECOR 

{Continued  from  page  1250) 


well,  and  it  is  not  formed  of  any  earthly 
Combinations  or  codic  conjugation  with 
which  you  are  familiar.  Can  you  imagine 
what  your  first  effort  would  be  towards 
solving  this  problem? 

For  the  moment  we  may  even  consider 
that  you  have  at  your  disposal  even  the 
interplanetary  wireless  telephone,  but  of 
course  in  its  infancy,  so  far  as  communica- 
tion with  the  Martians  is  concerned. 

Is  it  not  a  most  interesting  philosophical 
conundrum  to  try  and  think  just  what  you 
would  do  in  this  case?  Would  you  try  to 
talk  to  the  Martian  and  encourage  him  in 
the  English  tongue  in  your  endeavor  to  find 
out  what  the  word  "gouka"  meant  ?  Or  per- 
haps, if  you  are  a  linguist  of  high  attain- 
ment, you  might  possibly  try  talking  to  him 
in  several  different  tongues,  of  which  there 
were  at  the  last  count,  420  different  species 
on  the  face  of  the  earth. 

But  we  won't  keep  you  guessing  any 
longer,  because  we  know  you  will  undoubt- 
edly tire  of  this  reasoning,  and  in  the  next 
issue  we  shall  tell  you  what  this  (supposed) 
Martian  word  means. 

Looking  at  Fig.  4  once  more,  take  a  piece 
of  paper  and  cover  up  the  little  animal  at 
the  left  of  the  word  r-a-t,  and  just  imagine 
what  a  quandary  you  would  be  in  upon 
your  first  sight  of  the  word  rat,  even  tho 
by  long  and  patient  study  you  had  learned 
the  outlines  of  the  letters  and  knew  that 
they  constituted  elemental  parts  of  a  cer- 
tain language, — it  matters  not  which  one. 
Remember,  the  Martian  could  not  talk  to 
you,  even  tho  he  had  a  wireless  telephone 
transmitter  which  reached  the  earth,  be- 
cause he  does  not  know  your  language.  And 
how  are  you  going  to  ask  the  Martian  in  a 
language  which  you  know  nothing  about 
what  the  word  means,  and  what  is  still 
worse,  how  would  you  know  the  proper  pro- 
nunciation of  the  word?  The  answer  is, 
you  could  not! 

But  supposing  that  after  you  had  been 
looking  at  this  word  for  a  long,  long  time, 
that  suddenly  one  night  ah  outline  appeared 
alongside  of  it  of  an  animal  that  looked  like 
a  rat  !  In  other  words,  remove  your  piece 
of  paper  from  over  this  part  of  the  illus- 
tration on  the  left  of  Fig.  4  and  lo  and  be- 
hold !  you  at  once  perceive  that  R-A-T 
equals  a  rat.  All  your  difficulties  have  been 
swept  away  instantly. 

And  so  it  begins  to  look  as  if  the  only 
logical  method  by  which  to  start  a  commu- 
nication with  the  Martians  in  either  direc- 
tion is  by  means  of  words  and  pictures. 
This  method  is  not  entirely  new,  for  sev- 
eral of  our  foremost  astronomers  have 
made  this  suggestion ;  but  in  the  latest  out- 
burst from  our  radio  and  other  communica- 
tion experts,  who  are  talking  of  sending 
radio  or  flash-light  signals  to  Mars,  or,  in 
other  words,  dots  and  dashe9  of  the  Morse 
code,  forming  letters  of  a  language  which 
we  know, — the  homely  philosophy  and  sim- 
plicity of  the  kindergarten  rule  have  been 
entirely  forgotten,  it  seems ! 

Picture  yourself  standing  opposite  a  man 
whom  you  never  saw  before  and  whose 
language  bears  no  similarity  whatever  to 
yours,  and  that  by  means  of  a  semaphore 
or  by  a  wireless  instrument  or  perhaps  a 
telegraph  sounder,  he  starts  shooting  dots 
and" dashes  at  you!  Suppose  the  dots  and 
dashes  correspond  to  letters  in  his  language. 
Can  you  by  any  stretch  of  the  imagination 
conceive  as  to  how  you  are  going  to  inter- 
pret these  dots  and  dashes  and  finally  as- 
certain what  in  Sam  Hill  he  is  driving  at? 
(Continued  on  page  1304) 


RICHARDSON'S  POLYPHASE  SLIDE  RULE 


has  the  regular  A,  B,  C,  and  TJ  Scales;  also  a  CI  of 
Polyphase  Scale,  Logarithm,  Sine  and  Tangent  Scales.  All 
graduations  are  printed  on  white  coated  steel  from  engine 
divided  plates.  These  Scales  are  accurate  and  will  retain 
their  accuracy  indefinitely.  They  are  not  affected  by  adds, 
alkalies,  water  or  grease.  Length  of  rule  10".  A  100  page 
instruction  Book  which  teaches  all  there  is  to  know  about 
slide  rules,  is  sent  with  each  order. 

[SrSS^  the  Richardson's  Polyphase  Slide  Rule,  in  case 
with  100  page  Instruction  Book  $2.00. 

An  ideal  Slide  Rule.  It  is  low  priced  and  an  equal  to 
any  other  rule  in  appearance,  accuracy  and  durability. 
He  convinced.  Tour  money  will  be  promptly  refunded  if 
you  are  not  satisfied. 

Send  for  our  40  page  catalogue  of  supplies.  It  describes 
rules  ranging  from  50c  to  $10.  each.  Instructions  in 
Logarithms  and  Trigonometry  free  with  every  catalogue. 

NILES,  MICH. 


GILS  ON  SLIDE  RULE  CO. 


STAU  N  C  H 


TOOL  Chest  economy  means  a  Union  Tool  Chest — the 
chest  of  stauneher  construction  for  stauncher  service. 
Built  of  solid  oak.  top  and  bottom*  rabbited  in  and 
frame  joints  lock-cornered,  not  dove-tailed.  Union  Tool 
Chests  outlast  the  tools  they  contain.  Bangs,  knocks, 
jolts,  falls,  bad  weather  do  not  hurt  your  tools  when 
you  keep  them  safe  and  se- 
cure in  a  Union  Tool  Chest. 
10  Styles  and  Sizes. 
Write  for  Catalog,  prices 
and  name  of  nearest  deal- 
er and  guarantee.  If  no 
dealer  near  you,  write  for 
special  offer. 


Latest  Book  On 

SELENIUM  CELLS 

Their  Construction,  Care  and  Use 

By  F.  W.  BENSON 

73  pages,  IS  diagrams  and  3  halftone 
page  plates,  7y2  x  5%  inches.  Cloth. 

PRICE  $1.50 

Uses  of  Selenium 

Measuring  Light  -  Transmitting  Speech 
through  the  Telephone — Automatic  Con- 
trol of  Buoys,  Street  Lights  and  Illum- 
inated Advertising  Signs — Control  of 
Ships  and  Boats  at  a  Distance — Most 
Efficient  Burglar  Alarms,  etc.,  etc. 
SPON  &  CHAMBERLAIN 
120  G  Liberty  Street,  New  York 


^Send  To-day  for  the-^ 

"Electrical  Worker's  Friend" 


.  An  electrical  book  of  66  motor     d»   A    _  _ 
drawings  with  complete  instruc-     Vxl  .00 
tions  for  rewinding  and  reconnect-        ""fr  . 
ing  A.C.   motors.        Special   at  m 
Or  write  for  full  particulars  of  this  valuable  book 

SMITH  &  SMITH   PUBLISHING  CO. 
Dept.  B.  1524  Lowrie  St.,  N.  S.,  Pittsburgh,  Pa. 


BLANK  CARTRIDGE  C4 
ONLY  *Ji 


PISTOL 


Inches   long,   real   revolver  style.  For 
protection  and  sport,  every  man,  woman  and 
boy  should  have  one.    Order  at  once.    Get  an 
American  flag  FREE.    Money  refunded  if  desired. 
G.  P.  LEWIS  CO.,  1402  Broadway,  New  York  City 
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SKINDERVIKEN 

TRANSMITTER  BUTTON 


MOST  SENSITIVE  MICROPHONE 


YOU  can  easily  make  a  highly  sen- 


sitive  detectophone  by  using  a 
Skinderviken  Transmitter  Button  to 
collect  the  sound  waves.   You  can  build  your  own  out- 
fit without  buying  expensive  equipment.   Think  of  the 
fun  you  would  have  with  such  an  instrument! 
It's  very  simple,  too,  and  inexpensive. 

You  can  install  an  outfit  in  your  home  and 
hear  the  conversation  being  held  all  over  the 
house.  You  can  connect  up  different  rooms  of  a 
hotel.  This  outfit  was  used  by  secret  service 
operatives  during  the  War.  It  is  being  used  on 
the  stage. 

wn0lA.  ,N0UAQ 

So  much  for  its  com- 
mercial adaptations! 
You  can  procure  ap- 
paratus of  the  same 
jNOHja^''  type. 

One  of  the  main  advantages  of  the  Skin- 
derviken Transmitter  Button  lies  in  its 
ultra-sensitiveness.  You  can  place  it  in 
any  position  you  like.  It  is  the  greatest 
invention  in  micro-phones  and  has  won 
recommendations  from  men  of  high  stand- 
ing in  the  scientific  world.  It  is  being 
used  all  over  the  world.  You  can  mount 
it  most  anywhere.  Card  board  boxes, 
stove  pipes,  stiff  calendars  and  hundreds 
of  other  places  will  suggest  themselves  to 
you.  The  buttons  cannot  be  seen  by  any 
one  in  the  room  as  they  are  so  small  and 
light.  Only  a  small  brass  nut  is  exposed 
to  the  view. 

Full  directions  for  connecting 
up  the  button  for  use  as  a  detecto- 
phone are  given  in  booklet  which 
is  sent  with  each  button. 

The  only  instruments  needed  to 
complete  a  detectophone  outfit,  in 

Phone  addition  to  a  Skinder- 
(MmteSMmMiD)  v  i  k  e  n  Transmitter 
Button  are  a  receiver, 
battery,  and,  if  de- 
sired, an  induction 
coil. 


FOR  $1.00  A 

■  It  IS 


fRONT  SOUNDING 
B0AR.D 


Receiver  Placed 
on  Cigai  Box 


MONG  electrical  experimenters  the 
button  has  created  a  sensation. 
It  is  not  uncommon  to  receive  unso- 
licited letters  like  these:  "I  received  transmitter  but- 
ton today  and  I  wish  to  inform  you  that  it  works  great 
and  is  the  best  I  have  ever  seen  or  heard  of  for  the 
price.  I  will  certainly  recommend  it  to  my  friends. 
I  wish  to  thank  you  for  your  good  service." 

"I  have  been  using  one  of  these  trans- 
mitter buttons,  and  it  has  proved  to  be  worth 
more  than  its  value  in  my  experimenting." 
"I  received  one  (Transmitter  Button)  some 
time  ago,  and  they 
are  just  O.  K.  for 
experimenting."  "I 
have  been  using  one 
of  these  transmitter 
buttons  for  experi- 

olo rcceivqe as      mental  work  and  it  certainly  lives  up  to 
all  you  say  for  it  and  then  some." 

Mr.  H.  Gernsback,  editor  of  this  maga- 
zine, who  is  the  dean  of  electrical  experi- 
menters, said :  "In  the  writer's  opinion,  ob- 
tained by  actual  elaborate  tests,  the  Skin- 
derviken Transmitter  Button  is  probably 
the  most  efficient  device  of  its  kind  on 
market  today,  due  to  its  simplicity  and 
other  outstanding  features.  Should  have 
a  great  future." 

The  same  circuit  connections  apply  to 
all  experiments,  regardless  of  how  the 
transmitter  button  is  mounted. 

The  Skinderviken  Transmitter 
Button  operates  on  one  or  two  dry 
cells.  It  often  happens  that  two 
cells  produce  too  much  current 
and  the  sounds  are  deafening.  We 
recommend  either  one  fresh  cell 
or  two  worn  out  cells. 

We  have  the  utmost  faith  in  this  transmitter  button  We 

guarantee  satisfactory    SOM  Canau 

service  or  we  will  refund 
the  purchase  price.    Boys  -^jngTW- 
— Young  and  old — send  ■£  ■I 

J' Holes  ' 


in  a  dollar  bill  RIGHT 
NOW!  You  can't  lose. 
If  you're  not  satisfied, 
you  receive  your  dollar 
back.    Isn't  that  fair? 


Telegraph  Key     \eon  Diaphrasu 


Cap  with  Enlaesed 

10lt 


JOHNSON  SMITH  &  CO.,  Dept.  E-16,  3224  N.  Halsted  Street,  Chicago 


USE     THIS  COUPON 


Johnson  Smith  &  Co.,  Dept.  E.  16, 3224  N.  Halsted  St.,  Chicago,  HI. 

Gentlemen: — Please  ship  at  once  to  address  below  Skinderviken  Transmitter  Buttons  for  which  I  enclose  $ 


Name 


Address   Citv   


.State 


Y ou  benefit  bv  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 


IS  Expert 


ELECTRICAL  EXPERIMENTER 


April,  1920 


)  '*AnSo  and  Tractor  Mechanic 

|  Earn  $100  to  $400  a  Month 

i  Young  man,  are  you 

I  mechanically  inclined? 

i  Come  to  the  Sweeney 

I  School.  Learn  to  be 

I  an  expert.    I  teach 

!  with  tools  not  books. 

I  Do  the  work  yourself, 

i  that's  the  secret  of  the 

!  SWEENEY  SYSTEM 

I    of  practical  training  by  which  6,000        £'  '.fi«  I 

Boldiers  were  trained  for  U.  S.  Gov-   •  ew  | 

eminent   and   oyer  20,000   expert  I 

mechanics.  Learn  in  a  few  weeks;  no  previous  I 

experience  necessary.  I 

CDC  IT  Write  today  for  illustrated  free  catalog  | 

rWtL  showing  hundreds  of  pictures  men  ■ 

working  in  new  Million  Dollar  Trade  School.  | 

LEARN  A  TRADE; 


SCHOOL  OF  AUTO-TRACTOR^VIATION 
66  SWEENEV  BLOC  KANSAS  CITY,f)Q.  ' 


AN, EASY  WAY  TO 
MAKE  MONEY 


8 

Don't  be 
content  to 
plod  along 

on  a  small  salary.  Be  independent.  Go  in  the  tire  re- 
pairing business.  One  man  says  "I  made  $60.00  the  first 
day  "  Others  average  $200  to  $600  a  month.  Very  little 
capital  needed.  Jobs  plentiful.  Every  motorist  a  pos- 
eible  customer.  No  experience  needed.  We  teach  you. 

Tire  Repair  Outfit 

Improved  Wrapped  Tread  Method 
Used  by  Tire  ManoiacUrer* 

Does  as  good  work  as  the  big  high 
priced  vulcanizing  outfits.  A  boy 
can  use  it.  It's  the  only  vulcanizer 
that  has  Automatic  Heat  Control,  and 
can't  undercure  or  overcure  a  tire. 
Requires  no  watching  or  regulating. 

-  FREE  Book 

"How  to  Open  a  Tire  Repair  Shop." 
It  tells  how  to  make  big  money. 
Don't  delay.   Write  quick. 

C.  A.  SHALER  CO. 

2203  Fourth  St.     W.upua,  Wiicouia 


SLIGHTLY  USED 
STANDARD  MAKE 


TIRES 


Size  Price 
33s4y2.  (Cords)  $16.00 

34x4%   12.75 

35x4y2   13.75 

36x4%   14.50 

37x4y2.  (Cords)  25.00 

35x5   14.75 

36x5   15.00 

37x5   15.50 


Size  Price 

30x3   $5.00 

30x3%   6.50 

32x3'/2   8.00 

31x4....   8.75 

32x4   9.50 

33x4   10.50 

34x4   11.75 

32x1%.  (Cords)  15.00 

Special  Brand  New  Tubes.  Guaranteed. 
Size  Three  sizes  only.  Price 

30x3   $1.75 

30x3%   2.00 

31x4   2.35 

Order  now.  Shipment  made  the  same  day.  $1  deposit 
required  with  each  tire  ordered.  Balance  C.  O.  D.,  subject 
to  your  examination.  Specify  whether  you  desire  to  have 
clincher  or  straight  side  tire.  Special  cash  discount  of  5 
per  cent,  if  full  amount  accompanies  order. 

G.  &  H.  TIRE  &  VULCANIZING  CO. 

2559  S.  State  St.,  Chicago,  III. 


Charge  Storage  Batteries 

For  Convenience  or  Profit 

From  any  alternating  current  lamp  socket  with 
the  Cambridge  Rectifier.  For  home  or  garage 
use.  As  simple  as  turning  on  a  lamp  and  fully 
guaranteed. 

Quickly  saves  its  cost  and  doubles 
the  life  of  your  battery.  Always 
ready  when  you  want  it.     Rec- , 
tiller   Bulletin   R   sent  on 
request. 

Bulletin  Y  of  Wire- 
less Telegraph  Appa- 
ratus sent  for  3  cent  wk 
stamp. 

Clapp-Eastham  Co. 

131  Main  St. 


The  Cambridge  Bat- 
Cambridge,  Mass.    tery    Charger.  Price 


$25 


Learn  Autos  and  Tractors 

""*=>  Wonderful  opportunities  constant- 
mrff^    vl      ly  offered  trained  men;  we  train 
^*GSl  _l  ^5  you  thoroughly  to  start  your  own 
*g  business  or  make  good  money  as 
motor  expert,  driver,  shop  fore- 
man, etc. 

5000  Graduates  making 
good.    Catalog  Free. 
Cleveland  Automobile  School,  1807  L24th  St  Cleveland,  0. 


It  is  of  course  evident  that  as  aforemen- 
tioned, and  granted  that  both  parties  have 
average  intelligence,  most  lilkely  one  can 
make  the  other  understand  numbers  from 
zero  to  nine,  so  that  number  combinations 
could  be  transmitted  and  interpreted — but 
think  of  hearing  for  the  first  time  or,  for 
that  matter,  a  thousand  times,  a  string  of 
five  dots  and  five  dashes  of  the  Morse  code. 
In  the  other  man's  language  it  might  mean 
"d"  or  "h"  or  "z"  and  again  it  might  mean 
a  house  or  a  cat-boat  or  a  three-ringed  cir- 
cus, for  all  you  are  concerned. 

HOW  DO  WE  LEARN  FOREIGN  "EARTHLY" 
LANGUAGES  ? 

It  is  common  to  hear  people  say:  "Why, 
that  is  easy, — when  they  happen  to  over- 
hear a  discussion  of  interplanetary  lan- 
guage communication, — "If  this  is  as  hard 
as  it  sounds,"  say  they,  "then  how  do  you 
account  for  the  fact  that  a  Frenchman 
readily  learns  German,  or  a  German  learns 
Dutch?"  And  yet  it  is  commonplace  !  Very 
true,  it  is  a  common,  ordinary  everyday  oc- 
currence, but  did  you  ever  really  stop  to 
think  about  it  at  all,  and  how  it  takes  place? 
Several  very  important  and  peculiar  things 
happen  when  you  learn  a  word  of  a  foreign 
language.  Supposing  you  are  an  American 
and  that  you  visit  France,  let  us  say. 

As  you  leave  your  ship  and  take  a  rail- 
road train  for  the  great  city  of  Paris  your 
attention  is  suddenly  arrested  by  a  large 
electric  sign  erected  on  a  tall  building.  Re- 
member, now,  that  you  do  not  know  a  word 
of  French,  and  assume  that  all  of  those 
around  you  knew  not  a  single  word  of  the 
English  language.  How  would  you  find  out 
what  the  illuminated  word  meant? 

Possibly,  if  you  nodded  your  head  in  the 
direction  of  the  display  a  sufficient  number 
of  times  to  make  the  Frenchman  near  you 
eventually  awaken  to  the  fact  that  you 
were  in  doubt  as  to  the  word  on  the  sign, 
he  would  make  some  bodily  motion  to  give 
you  some  inkling  as  to  what  the  word 
meant.  But  unless  you  happened  to  live  to 
be  so  old  that  you  could  look  thru  a  mar- 
velously  high-power  telescope  a  couple  of 
thousand  years  from  now,  which  would 
magnify  the  Martian  himself,  so  that  you 
can  see  his  bodily  movements,  then  it  is 
evident  that  you  are  going  to  have  a  merry 
old  time  finding  out  what  a  similar  strange 
word,  if  presented  to  you  in  the  form  of 
illuminated  letters  on  Mars  or  otherwise 
could  mean. 

While  speaking  on  the  subject  of  how  we 
assimilate  the  language  of  another  nation, 
it  should  be  remembered  that  never  do  we 
learn  a  word  of  a  strange  tongue  and  its 
full  meaning  unless  we  see  in  some  way  or 
other  a  comparative  picture  of  what  the 
words  means. 

The  American  Doughboys  in  France 
picked  up  many  French  words.  Of  course 
they  did,  why  not?  The  French  man  or 
woman  would  show  him  a  bottle  or  cup,  or 
saucepan  or  stove  and  utter  at  the  same 
time  the  French  word.  Naturally,  as  he  is 
an  intelligent  being,  he  will  know  that  the 
particular  word  uttered  in  each  case  repre- 
sents the  object  which  was  shown  him. 

So  once  more  we  see  that  it  is  in  every 
case  the  simplest  and  the  shortest  method 
and  in  fact  the  only  logical  method  whereby 
to  teach  the  language  of  one  nation  to  the 
other, — that  is,  by  words  and  pictures  simul- 
taneously, or  by  a  similar  and  equally  clear 
illustration. 

Another  very  important  element  in  inter- 
language  relations  is  the  fact,  particularly 
in  Europe,  that  there  are  a  dozen  and  prob- 
ably several  dozen  different  languages,  so- 
called,  which  have  a  very  large  number  of 
common  generic  roots,  and  this  explains  all 
(Continued  on  page  1306) 


Will  faring wa  r>|  f£f>  p  *< ! 


What 
15  Cents 

Will  for 

You 

From  t 

Nation's 
Capital 


The  little  matter  o!  IS  eta.  In  stamps  or  coin  will 
bring  you  the  Pathfinder  13  weeks  on  trial. ..The 

Pathfinder  is  an  illustrated  weekly,  published  at  the 
Nation's  center,  for  the  Nation:  a  paper  that  prints 
all  the  news  of  the  world  and  tells  the  truth 
and  only  the  truth ;  now  in  its  27th  year. 
This  paper  fills  the  bill  without  emptying 
the  purse;  it  costs  but$l  a  year.   If  you 


on  what  is  going  on 
in  the  world,  at  the  least 
expense  of  time  or  money, 
this  is  your  means.  If 
you  want  a  paper  in  your 


35  Miles 
per  hour 

Is  Record 
of  this 
Car 


Washington  has  become 
the  World 's  Capital  and 
reading  the  Pathfinder  is 
like  sitting  in  the  inner 
council  with  those  who 
mold  the  world's  destiny. 
cere,  reliable,  enter-  V  1 

j taining,  wholesome,  the  Pathfinder  is  yours. 
If  you  would  appreciate  a  paper  which  puts 
everything  clearly,  briefly — here  it  is.  Send 
15c  to  show  that  you  might  like  such  a 
paper,  and  we  will  send  the  Pathfinder  on 
probation  13  weeks.  The  15c  does  not  repay 
us,  but  we  are  glad  to  invest  in  new  friends. 

THE  PATHFINDER.  Box  976 ,  Washington,  D^C. 

Boys,  Build  This  Car.    This  nift 
little  car  driven  by  gasoline  motor, 
can  be  built  by  any  boy.  Parts  arm 
furnished  by  us  and  are  very 
cheap.    Send  26c    for  building 

f'lans  and  price  list  of  parts  bdow- 
n«  how  to  build  this  lad's  car. 


SYPHER  MFG.  CO. 
156  Warren  Street  .a1 
TOLEDO,  OHIO. 


THE  "ALSOP-  ALL-SPARK" 

>lugs  fire  like 
four-cylinder 

$7.50 


will  make  old  carbon-choked  plugs  fire  like 
new — can  be  installed  on  any  four-cylinder 
car.    Send  for  illustrated  cata- 
logue— or  remit  for  device  on 
money  back  guarantee. 

ALLSPARK  IGNITION  CO., 

13X  Water  St.,  New  York 


irf'  Buill  for  the  Owner «,    $1 185 


Simple, 
Sturdy  construction. 
Low  cost  ofup-keeD 
and  operation.  Can- 
tilever springs  in  rear. 

Comfortable  E-Z  riding  Jjg^jgjSJj^a  X08  in. wheel  t 
T"k*»»»l«*».*-  W/r» h 4- j-^^J  Immediate  deliveries.  Fifth  auccess- 
UealerS  W anieu  f  ui  year.  Increased  output.  Liberal 
newspaper  advertising:  in  dealers'  territory.  Wonderful  opportunities. 
Write  or  Wire  NOW. 

THE  SENECA  MOTORCAR  CO.,  43  Seneca  Factory,  F0ST0RIA,  OHIO 


BIG  MONEY  SAVINGS  FOR, YOU 

Used  and  rebuilt  motorcycles,  single  and  twins, 
$26  to  S1O0.   Used  bicycles.  $6.00;  tan- 
dems, $10.  A  H  machines  g*uarante*d 
in  rood  working  order.  New  tri- 
cycles and  motorcycles  at  Fac- 
tory prices.  You  save  dealer*' 
profits.     Motorcycle  and  auto- 
mobile tires  too.  $3.00.  Complete) 
,     line  of  parts  and  supplies, 
eningcr  Cycle  Co. ,  Rocheaf  r,N.V» 


j   ^.t  one  exclusive  tepre* 
y  sentativeineaeh  locality  to  use 
end  sell  the  new  Mellinger  Extra-Ply, 
//  hand  made  tires.  Guarantee. Bond  for 
[8000  Miles.  (No  seconds).  Shipped  pre- 

1  —id  on  approval.  SamDlesechonafurnished.  \>?not 
1  until  you  (ret  our  Special  Direct  Prices.  Write 

MELLINGER TIRE& RUBBER  CO. 

1  901  OAK  ST.  KANSAS  CITY,  MO 

A  STEFFEY  MOTOR 

on  your  wheel  will  con- 
vert it  into  a  practical  and 
successful  high  grade 
motorcycle    that  will 

cost  you  less  to  operate  than  the  more 
Write  at  once  and  secure  lowest  fac- 
tory prices.  Excellent  opportunity  for  agents.   Send  stamp. 

STEFFEY  MFG.  CO.,  Dept.  E.  5025  Brown  St.,  Phila.  Pa. 

Lighting  Fixtures" 

Ready  to  Hans 

(Direct  from  Manufacturers) 
Completely    wired,   including  glass- 
ware.   New  designs. 

Send  for  catalogue  No.  18 

ERIE  FIXTURE  SUPPLY  CO. 
Sta.  C  Erie,  Pa. 


expensive  machines. 


3m 


Perfect.new  tires, all  sizes,  non-skid  or  plain, 
fabric  or  cord.  Prepaid  on  approval.  8000to 

10,000  Miles  Guaranteed 

0  Customers.  Catalog  Free.  Agents  Wanted, 
Service  Auto  Equipment  Corporation 
995  Service  Blag.,  Kansas  City,  Me. 
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Hundreds  of  Burgess-trained  men  and  boys  have  advanced  to  better  positions  by 
means  of  the  practical  electrical  knowledge  easily  learned  at  home  by  this  method. 
Give  a  little  of  your  spare  time  and  you  can  do  the  same. 

Home  Study  For  Beginners  and  Electrical  Men 


The  Burgess 
Service  Is  bo 
universally  suc- 
cessful, that  we 
give  positive  as- 
surance ut  per- 
fect satisfaction 
on  completing 
the  cour.se  or 
money  refund- 
ed. There  are 
no  strings  tied 
to  this — y  o  u 
are  the  judge. 


This  home  study  course  is  bas'-d  on  the  years  of  practical  experience  of  Yorke  Burgess,  who  gives 
personal  attention  to  each  student.    Burgess  students  are  invariably  promoted  and  get  better  salaries. 

Beginners  get  employment  in  electrical  work  after  taking  the  course  a  short  while.    Burgess  students  are  in  demand,  over 

80  per  cent  are  now  engaged  in  electrical  work. 

171  ITT  V    ITT  ITT  V      EASY  TO  LEARN- 

Jrlr  1  I  "rlr  1  I     easy  to  pay  for 


A  simple  method  of  learning  practical  electricity — supplied  on  easy  payments,  including  apparatus,  instruments,  materials,  etc.  Start  any  time — 
stop  any  time.    Your  payments  cease  if  you  are  not  satisfied.    Send  for  Burgess  catalog  today.    Gives  full  information  without  cost  or  obligation. 


4-- 


YORKE  BURCESS,  Supt. 

BURGESS  ELECTRICAL  SCHOOL, 


745  East  42nd  St.,  Chicago,  111. 


BURGESS  BLUE  BOOK  I  Electrical  Slide  Rule 


a  practical  and  handy  reference  book  for 

ELECTRICAL  MEN  AND  STUDENTS 

Contains  over  200  CALCULATION  FORMULAS  and  VVOKKED  OUT  PROB- 
LEMS showing  their  use.  DRAWINGS  of  ELECTRICAL  MACHINERY  DE- 
VICES—INSIDE CONNECTIONS— ALTERNATING  CURRENT  CALCULA- 
TIONS and  hundreds  of  every  day  problems  are  also  covered.  Recommended 
by  electrical  men  all  over  the  country.  Purchased  by  electrical  concerns  for 
their  employees  and  customers. 

PRICE  $1.00 

We  refund  your  money  if  the  book  does  not  meet  your  approval. 

BURGESS  ENGINEERING  CO.,      759  East  42nd  St.,  Chicago,  III. 

YORKE  BURGESS,  President 
Consulting  Electrical  Engineering.  Pow 
Railroads,  Industrial  Problems  a  Specialty 
subjects.    Inventions  perfected. 


Plants,  R.  R.  Signals.  Electric 
Information  furnished  on  electrical 


I 
I 
I 
I 
I 


Invaluable  to  Any  Electrical  Man 

In  response  to  many  requests,  Mr.  Burgess  has  prepared  a  set  of  simple 
and  concise  lessons  for  those  who  desire  to  take  up  the  use  of  this 
practical  instrument. 

A  HIGH  GRADE  SLIDE  RULE 

in  a  leather  case,  and  a  COMPLETE  COURSE  OF  INSTRUCTION  will 
be  supplied  at  a  very  reasonable 

SPECIAL  COMBINATION  PRICE 

We  have  selected  the  best  rule  for  the  purpose.  The  simple  lessons 
will  enable  you  to  understand  its  use  thoroughly. 

Write  us  for  full  information 

BURGESS  ELECTRICAL  SCHOOL 
750  East  42nd  St.  Chicago,  III, 


We  teach  you  wireless  by  mail.  A  thorough,  practical  course  written  by  men  with 
years  of  actual  experience  and  each  a  U.  S.  Licensed  First  Grade  Operator.  You 
learn  easily  and  quickly.  After  ten  weeks  to  four  months  of  studying  we  guarantee 
you  a  position,  either  at  sea  or  in  a  land  station,  paying  from  $125  to  $250  a  month 
with  board  and  quarters. 

Start  Now— Pay  While  Learning 

You  can  start  at  once  by  making  a  small  deposit  and  then  pay  the  balance  while  learning.  We 
give  you  FREE  with  each  course,  a  complete  set  of  learning  instruments  and  ail  necessary  text 
books. 

Our  mail  course  entitles  each  student  to  a  month's  FREE  tuition  at  our  school  in  Baltimore 

where  we  have  a  complete  ship  installation.  »  t     ■ 

Sign  and  Send  the  Coupon  for  the  Whole  Story  *h  NOW  • 

t    llfVr       Southern    Wireless  Iri- 
(VyVW^         stitute,    423  Courtland 
I|\  Street,  Baltimore,  Md. 

fl*  </%  Send  me  FREE  literature  on 

Wireless.      Also,    explain  ju-t 
how   I   can  pay   for   your  Home 
Study  Course  while  learning. 

Name   

V  Mm  Address   


423-425  Courtland  Street 
BALTIMORE,  MARYLAND 


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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Big  Money  for  Boys ! 


ELEC 


There  is  a  wonderful  opportunity  right 
now  for  boys  who  like  electricity.  Boys 
who  are  ambitious  and  will  train  them- 
selves in  spare  time  can  step  into  positions 
just  as  soon  as  they  are  ready.  Good  sal- 
aries are  offered  to  start  with  splendid 
chances  for  rapid  promotion. 

For  28  years  the  International  Correspond- 
ence Schools  have  been  training  boys  for  suc- 
cess in  electricity  and  over  200  other  eubjects. 
They  will  help  you  prepare  right  at  home  for 
a  position  in  the  lineof  electrical  work  you  like 
best — or  in  any  other  work  that  appeals  to  you. 
Thousands  of  boys,  through  I.  C.  S.  training, 
have  stepped  into  fine  jobs,  but  never  were 
opportunities  so  great  as  now. 

Let  the  I.  C.  S.  help  you.  Choose  the  work  you  like 
best  in  the  coupon  below,  then  mark  and  mail  it  today. 
This  doesn't  obligate  you  in  the  least,  and  it  will  briDg 
you  information  that  will  start  you  on  a  successful 
career.  This  is  your  chance.  Don't  let  it  slip  by 
Mark  and  mail  this  coupon  now. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

BOX  6228,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I  can  qualify  for  tho 
position,  or  in  the  subject,  before  which  I  mark  X. 

□  ELECTRIOiL  h  NO  I  Mil.  It 
m  Electrician 
_  Electric  Wiring 
_,  Electric  Lighting 
J  Electric  Car  Running 

Heavy  Electric  Traction 
 Electrical  Draftsman 

B Electric  Machine  Designer 
Telegraph  Expert 
n  Practical  Telephony 
Z  MEUIUNIOAl  ENGINEER 

B Mechanical  Draftsman 
 Ship  Draftsman 

Machine  Shop  Practice 
Toolmaker 
Gas  Engineer 
CIVIL  ENGINEER 
Surveying  and  Mapping 
UINE  KOKEM'N  OKEMG'lt 
ARCHITECT 
Architectural  Draftsman 
_  PLUMRING  AND  HEATING 

B Sheet  Metal  Worker 
Navigator 


□  CHEMICAL  ENGINEER 
r  SALESMANSHIP 

□  ADVERTISING  MAN 

□  Window  Trimmer 

□  Show  Card  Writer 

□  Outdoor  Sign  Painter 

□  RAILROADER 

□  ILLUSTRATOR 

□  DESIGNER 

□  BUSINESS  MANAGEMENT 
~  Private  Secretary 

□  BOOKKEEPER 

L  Stenographer  and  Typist 
Q  Cert.  Pub.  Accountant 

Traffic  Management 
 Commercial  Law 

□  GOOD  ENGLISH 

□  STATIONARY  ENGINEER 

□  CIVIL  SERVICE 

□  Railway  Mail  Clerk 
Textile  Overseer  or  Snpt. 
AGRICULTURE  in  Spanish 
PonltrvRalsIng  fj  French 

□  Automobiles       !□  Italian 
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the  more  clearly  how  it  is,  for  example,  that 
an  European  comes  to  America  and  tells 
you  he  speaks  six  or  eight  languages,  or 
possibly  ten.  Of  course  he  can  do  it,  and 
so  would  you  as  an  American,  if  you  were 
continually  thrown  in  with  people  of  other 
nations  as  the  people  of  Europe  are  inter- 
mixed, some  of  the  countries  being  very 
small,  and  if  the  languages  of  these  differ- 
ent peoples  had  numerous  generic  roots 
similar  to  your  own.  But  when  you  meet 
one  of  these  high-brows  ask  him  if  he 
speaks  some  radically  different  tongues,  such 
as  English,  Chinese,  Eskimo,  Indian,  Rus- 
sian and  Turkish,  which  have  no  similar 
generic  roots.  That  is  another  story,  you 
can  bet ! 

HOW  A  CHINAMAN  LEARNS  ENGLISH. 

Fig.  5  shows  an  interesting  case  right  in 
line  with  the  would-be  Martian  conversa- 
tionalist's theories.  This  experiment  has  ac- 
tually been  tried  out  as  a  professor  of  lan- 
guages explained  to  the  writer,  and  shows 
just  what  he  has  always  contended. — that, 
lacking  a  picture  or  verbal  description  to- 
gether with  a  word  of  a  strange  language, 
or  else  some  other  visual  effect,  such  as  a 
motion  of  the  body,  jerking  of  the  head, 
or  pointing  of  the  finger,  etc.,  that  it  is 
practically  impossible  for  two  exponents  of 
two  radically  different  languages  to  inter- 
pret a  single  word  of  what  the  other  is  talk- 
ing about. 

The  illustration  at  Fig.  5  shows  how  a 
Yankee  and  a  Chinaman  were  placed  on 
either  end  of  a  telephone  line.  This  hap- 
pened some  years  ago  in  the  South  Pacific 
Islands,  where  the  linguist  aforementioned 
was  stationed  at  the  time,  and  this  gives  a 
very  good  illustration  of  what  we  have  been 
talking  about,  as  the  two  languages  are 
widely  separated  and  have  no  comparisons 
in  common.  If  you  think  they  have,  go  into 
the  nearest  Chinese  laundry  and  get  John 
the  Chinaman  to  wish  you  a  "Happy  New 
Year"  or  some  equally  plain  or  well-under- 
stood salutation  in  his  native  tongue. 
!**[!_?_*  Would  you  ever  recognize  it? 

Well,  to  make  a  long  story  short,  the 
"Yank"  gabbled  away  at  the  telephone  at 
his  end  of  the  line— and  the  "Chink"  did 
likewise.  They  kept  this  up  for  a  good  many 
days,  in  fact  for  several  months  all  in  all, 
and  the  sum  total  of  all  this  talking  and 
wasting  of  dry  batteries, — not  to  mention 
the  time  which  might  have  been  enjoyably 
spent  fishing  on  the  coral  shores, — was 
NOTHING! 

Very  few  linguists  have  attempted  to 
learn  Chinese,  but  that  language  is  no  more 
difficult  for  a  moment  than  trying  to  learn 
Martian;  for  you  can  go  to  China  (if  you 
have  the  price)  or  for  that  matter  get  ac- 
quainted with  a  Chinaman  who  speaks  En- 
glish, right  in  New  York  City  or  your 
home  town,  and  after  spending  several 
months  in  special  sessions  with  him  you  will 
perhaps  have  an  idea  of  a  few  (?)  Chinese 
words.  Some  languages  are  simple  and 
some  not  so  simple.  Ours  is  fairly  so,  and 
the  Chinaman  thinks  his  is  first  class,  altho 
his  children  spend  the  greater  part  of  their 
lifetime  mastering  its  intricacies. 

There  are  about  16,000  different  signs 
used  in  the  Chinese  language  to  indicate  the 
different  objects.  If  you  want  to  write  the 
word  house,  you  make  a  sign  like  this 
and  if  you  want  to  become  a  real 
high-class  Chinese  college  man,  you  /^*r" 
must  learn  over  twice  this  number, 
or  40,000  signs  each  signifying  a  different 
object.    Suppose  the  Martians  have  such 
a  language?  How  do  we  know?  We  don't; 
and  even  with  word-pictures  it  would  be  a 
slow  job,  for  their  objects  might  not  be 
familiar  to  us. 
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Suppose  you  are 
being  choked 


WHAT  THOMAS  A.  EDISON  AND  SIR  OLIVER  ' 
LODGE  SAY. 

Thomas  A.  Edison  believes,  according  to 
[  a  recent  publisht  interview,  that  contrary 
;  to  the  contentions  of  many  eminent  radio 
scientists,  the  Heaviside  ionization  layer  in 
the  upper  atmosphere  of  the  earth  would 
prevent  earth-borne  radio  signals  from 
passing  out  into  interplanetary  space — that 
these  earth-borne  radio  signals  would  be 
propagated  into  interstellar  space  for  hun- 
dreds of  thousands  of  miles  by  means  of 
the  ether  waves,  and  that  it  is  possible  tha* 
the  Martians,  if  there  are  such  beings,  had 
received  these  signals,  altho  they  might  not 
have  the  slightest  idea  as  to  what  they  might 
mean. 

As  he  jocularly  remarked  in  an  interview 
at  the  recent  celebration  of  his  seventy- 
third  birthday,  and  granting  that  the  mes- 
sages radiated  by  our  powerful  trans- 
Atlantic  radio  stations  had  reached  such 
distances  as  Mars,  how  do  we  know 
whether  they  are  received  or  impinge  upon 
a  human  or  a  chimpanzee f  It  is  the  opin- 
ion of  the  writer  that  the  stray  signals  to 
which  both  Dr.  Marconi  and  Dr.  Tesla  re- 
fer to,  as  having  been  heard  in  their  long- 
distance radio  stations  from  time  to  time, 
are  either  signals  from  unknown  distant 
stations  or  else  they  are  static  disturbances 
caused  by  disturbances  of  the  electrical 
equilibrium  of  the  atmosphere,  or  possibly 
of  the  earth  itself. 

Now  that  everyone  in  the  scientific  world 
is  taking  a  crack  at  the  interplanetary  com- 
munication game,  Sir  Oliver  Lodge,  the 
well-known  British  scientist  now  touring 
the  United  States,  made  the  following  sug- 
gestion : 

"Nonsense,"  said  he,  when  asked  if  he 
thought  it  possible  to  communicate  with 
other  planets  by  wireless  telegraphy.  "It 
would  be  possible  to  place  an  immense  geo- 
metrical figure,  say  on  the  Sahara  Desert 
and  then,  if  the  inhabitants  of  Mars  are  of 
a  high  order  of  intelligence,  they  may  be 
able  to  distinguish  the  figure  and  determine 
that  it  had  been  the  work  of  man.  Geom- 
etry is  a  universal  science,  and  it  is  not  un- 
likely that  if  they  are  of  a  higher  order  of 
intelligence  than  we  that  they  can  interpret 
the  gigantic  figure  as  an  effort  at  communi- 
cation."   (See  illustration,  Fig.  6.) 

"ILLUMINATED  WORD  PICTURES"  FOR  THE 
MARTIANS. 

A  writer  in  the  Western  Electric  News 
recently  made  the  following  suggestion 
which  seems  almost  comic  and,  in  fact, 
tragic,  when  we  come  to  figure  the  bill,  but 
still  it  has  the  essence  of  sound  logic  in  it, 
when  it  comes  down  to  real  Earth-Martian 
intercommunication.  He  suggests  that  we 
take  a  large  piece  of  ground,  such  as  the 
whole  State  of  Illinois,  and  install  upon  this 
nice  flat  piece  of  ground  several  million 
1,000  candle-power  flood  lights  fitted  with 
reflectors  and  shutter  attachments.  These, 
of  course,  would  all  point  sky  or  Martian- 
ward,  then  he  continues :  "Choose  a  dark 
night  and  start  the  flood-lights  working.  I 
would  suggest  that  a  complex  net-work  of 
shutter  control  circuits  he  hooked  up  with 
some  automatic  printing  telegraph  machines, 
so  that  by  shoving  a  piece  of  perforated 
tape  thru  the  automatic  transmitter  the 
whole  set  of  lamps  could  be  illuminated  in 
any  pattern  desired 

"For  instance,  an  outline  of  the  United 
States  could  be  shown  by  the  lamps  (see 
Fig.  7  herewith)  and  at  the  bottom  huge 
letters,  about  three  miles  long,  can  spell  out 
the  words  'U-N-I-T-E-D  S-T-A-T-E-S.' 
By  the  aid  of  their  modern  ultra-powerful 
telescopes,  the  scientists  on  Mars  can  or 
should  see  at  a  glance  what  we  were  driv- 
ing at,  and  it  would  not  matter  whether 
they  saw  the  period  mark  or  not." 

SPERRY  PROPOSES  250.000,000,000  C.  P. 
MARTIAN  TORCH. 

And  now  comes  a  proposal  by  Elmer  G. 
Sperry,  inventor  of  the  world's  most  power- 


YOUR  opponent  has  you  about  the  throat 
— he  is  choking  you!  What  can  you  do? 
Simply  reach  up  with  your  hands,  get 
hold  of  his  two  little  fingers  and  give  them  a 
quick  snap  back.    He  will  let  go  immediately. 

Or  suppose  he  has  his  arms  around  your 
waist,  and  is  forcing  you  back  and  down. 
How  can  you  break  that  hold?  Simply  put 
your  two  thumbs  on  your  opponent's  eye-balls 
and  your  other  fingers  on  his  forehead.  Then, 
while  pressing  upward  and  inward  with  your 
thumbs,  give  your  opponent's  head  a  quick 
snap  backward.  He  will  release  you  at  once. 
(Be  careful  if  you  try  this  on  friends.) 

Then  if  you  knew  something  about  boxing, 
you  would  be  in  a  position  to  give  him  a 
sound  thrashing.  You  would  know  how  to 
put  the  entire  weight  of  your  body  behind 
each  smashing  blow,  and  how  to  land  the  blow 
where  it  would  hurt  most.  And  at  the  same 
time  you  would  know  how  to  guard  against 
his  blows  for  your  face,  stomach  or  ribs. 

Don't  you  see  now,  that  no  matter  how  big, 
strong  or  brave  you  are,  unless  you  know 
something  about  boxing  and  self-defense,  you're 
not  able  to  defend  yourself  like  a  man? 

Wouldn't  you  like  to  learn  boxing  and  self- 
defense  quickly  by  a  new  method,  at  half 
cost  of  a  single  term  of  lessons  by  the  old 
method?  You  can.  The  Marshall  Stillman 
Association  teaches  boxing  by  mail.  The  com- 
plete course  only  costs  $5,  and  to  prove  that 
it  is  practical,  we  send  it  to  you  on  five-day 
approval.  You  examine  it,  practice  the  les- 
sons. If  you  are  satisfied,  you  keep  the 
course,  and  send  us  $5 ;  otherwise  you  return 
the  course.  That  ends  the  matter.  What  could 
be  fairer?  We  couldn't  do  it  if  we  were  not 
sure  of  ourselves.  We  know  from  experience 
that  nine  chances  out  of  ten  you  will  keep 
the  course  if  you  give  it  a  thorough  trial. 
There  are  over  10,000  students  studying  it  now 
— some  of  them  as  young  as  12  years,  others 
as  old  as  60 — and  the  letters  they  write  us 
show  that  after  a  few  weeks'  study  the  aver- 


age Marshall  Stillman  student  is  able  to  out- 
box  stronger  and  bigger  opponents.  Y.  M. 
C.  A.  physical  directors  and  boxing  instructors 
in  the  United  States  and  Canada  know  this. 
That  is  why  they  use  the  course,  and  recom- 
mend it  to  others — to  save  time  and  money. 

Marshall  Stillman  was  Mike  Donovan's 
sparring  partner — Mike  Donovan,  you  know, 
taught  boxing  for  over  thirty  years  at  the 
New  York  Athletic  Club.  So  Marshall  Still- 
man followed  his  methods  and  adapted  them 
to  home  study  in  a  very  unique  way.  The 
first  lessons  take  place  before  your  mirror.  You 
begin  with  things  you  already  know  —  the 
breast  stroke  in  swimming,  holding  out  your 
hand  for  a  coin,  etc.  Step  by  step  Marshall 
Stillman  leads  you  from  these  movements  to 
the  movements  in  boxing  which  are  very  sim- 
ilar to  them,  and  before  you  know  it,  you  find 
yourself  subconsciously  practicing  the  rudi- 
ments of  boxing;  the  hit,  guard,  ducking, 
feinting,  foot  work,  etc. 

In  addition,  you  receive  16  lessons  in  stand- 
ing wrestling  and  jiu-jitsu,  and  a  lesson  on 
daily  exercise  to  keep  you  in  good  physical 
condition.  And  to  every  student  we  send  a 
free  copy  of  Mike  Donovan's  famous  book, 
"The  Science  of  Boxing",  specially  bound  for 
home  study.  The  fact  that  there  are  175 
illustrations  shows  how  complete  the  lessons 
are — yet  they  are  compact  and  simple. 

This  course  used  to  sell  for  $10.  In  getting 
out  the  Home  Study  Edition,  we  printed  a 
great  quantity  at  one  time,  with  the  idea  of 
being  able  to  offer  it  to  the  public  for  $5.  But 
printing  is  costing  more  every  day,  so  we 
cannot  promise  to  maintain  the  $5  price  in- 
definitely. If  you  are  at  all  interested,  mail 
the  coupon  right  away — remember,  you  don't 
send  any  money,  and  if  after  five-days'  trial 
you  are  not  convinced  that  we  can  teach  you 
boxing  and  self-defense,  you  may  return  it. 
Mail  coupon  to  Marshall  Stillman  Association, 
Suite  E-4,  461  Fourth  Ave.,  New  York. 


 Free  Approval  Coupon  

Marshall  Stillman  Association,  Suite  E-4,  No.  461  Fourth  Ave.,  New  York.  You  may  send  me  on 
approval  your  Home  Study  Course  in  Self  Defense,  including  5  Lessons,  one  set  of  daily  exercises,  3 
rounds  of  shadow  boxing,  8  bone-breaking  holds  and  releases,  8  holds  in  standing  wrestiing.  and  a  free 
copy  of  Mike  Donovan's  book,  "The  Science  of  Boxing."   I  will  return  the  course  or  remit  $5  within  5  days. 
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5,000  More  Miles 

To  Old  Tires 


Stations  Needed  Everywhere 

You  know  what  4,000  to  5,000  additional  tire  mileage 
means  to  motorists.  Haywood's  Tire  Surgery  is  a 
new  tire  repair  method  that  gives  new  life  and  thou- 
sands of  miles  of  additional  service  to  tires  which  before  would 
be  thrown  in  the  junk  pile.  Think  of  what  this  means,  man.  as 
a  money  making  opportunity.  Think  of  the  business  that  is 
going  begging  to  pay  you  big  money  if  you're  ready  to  act 

Is  a 

Wonderful  Business 

Easy  to  Learn  — No  Experience  Necessary 

Uncountable  millions  of  tires  are  cut,  torn,  gashed  and  bruised, 
broken  down,  worn  out,  yet  with  the  Haywood  method  cf  tire 
surgery  all  these  tires,  no  matter  how  far  gone,  can  be  put  back 
into  service.  Every  town,  every  hamlet,  every  city  needs 
Haywood  Tire  Surgeons,  and  it's  that  we  are  offering  you  — 
a  business  of  your  own— a  business  that  is  already  making 
hundreds  of  men  rich  and  so  will  make  you. 
YOU  CAN  LEARN  IN  A  WEEK.  Walk  right  into  $2500  to 
$4000  a  year— be  independent  in  business  for  your- 
self. Let  us  send  you  all  the  facts. 

Mail  Coupon  — Get  My  Free  Book 

Just  put  your  name  and  address  on  the  coupon  be- 
low, send  it  to  me  by  return  mail,  and  I'll  send  you 
without  obligation  full  particulars  of  this  money 
making  opportunity.    My  Free  Book  explains 
ho 


Earns  $800  Month 

This  is 
E.T. 
Buchmann 


myself  solely  to  re-build- 
ing of  Tires  by  Haywood 
Method." 

$6,500.00  Home  Paid  For 

John  W.  Blair.  Toledo, 
Ohio,  says:  When  I 
started  three  years  ago,  I 
had  just  $50.00  left  after 
paying  for  my  outfit.  I 
now  have  a  $6,500.00 
home  paid  for,  $1,000.00 
in  one  bank,  and  de- 
posits in  several  others." 


everything.  Tells  how  to  start  business  with  very  little 
money.   Now  you  can  easily  and  quickly  learn  all  about  tires  and  my 
method  of  Tire  Surgery.   It  will  tell  you  how  to  handle  every  detail  of 
the  business.  In  fact,  how  to  succeed  and  make  money.  Don't  wait. 
Write  me  today.  The  postage  for  a  stamp  or  post  card  will  prove 
the  best  investment  you  ever  made. 

M.  HAYWOOD,  President 
HAYWOOD  TIRE  &  EQUIPMENT  COMPANY 
1261  CAPITAL  AVENUE  INDIANAPOLIS,  INDIANA 


To  day  Far  All  Facts 


M.  HAYWOO  D,  President 

HAYWOOD  TIRE  &  EQUIPMENT  COMPANY 

1.261  Capito!  Avenue,  Indianapolis,  Indiana 

Dear  Sir-— Send  me  quick,  without  obligation,  full  particulars  of  Tire  Surgery 

Name  

Address  .  .  


SPRING  TONIC 

Your  battery  needs  a  spring  tonic  more  surely  than  the  human  dynamo.  Not  brimstone  and 
treacle,  but  some  pure  unadulterated  electrical  energy  easily  and  economically  obtained  by  the 
use  of  the 

F-F  BATTERY  BOOSTER 

Bantam  Type  6-6  ampere  6  volt  battery  $15.00 
Bantam  Type  12-5  ampere  12  volt  battery  $20.00 

Operate  from  110  to  120  volt  60  cycle  A.C.  Lamp  Socket. 
Weight  10  pounds  complete  with  Ammeter  and  Battery  Clips. 
Include  Postage  and  Insurance  Charges  with  remittance  on  Parcel 
Post  shipment. 

Circular  No.  12  gives  full  information  on  these  and  larger  sizes  for 
operation  on  A.C.  or  D.C.  current  or  Farm  Lighting  Plants. 

Ask  for  Bulletin  No.  12 

THE  FRANCE  MANUFACTURING  CO.,  Cleveland,  Ohio 


©wild  aiad  fly 


Model  Airpl  ounces 


Send  5<t  for  catalog  qg^Q^rigr^a^n^d^nocked— down  scafe 
models  of  new  machines,  parFsTtifea^s^nd  supplies. 


April,  1920 

ful  electric  searchlight,  shown  in  the  accom- 
panying photographs,  to  utilize  a  battery  of 
200  of  his  1,250,000,000  C.  P.  searchlights  in 
one  gigantic  bank  and  to  concentrate  their 
rays  into  one  powerful  beam  of  light,  which 
it  is  figured  that  the  Martians  cannot  miss. 
It  is  claimed  that  this  flash  of  light  would 
be  visible  on  Mars  as  a  star  of  the  seventh 
magnitude,  which  is  easily  picked  up  by  our 
telescopes. 

The  accompanying  photographs  were 
taken  on  the  roof  of  the  Sperry  Gyroscope 
Company's  factory  in  Brooklyn,  New  York, 
and  certainly  shows  in  a  very  interesting 
manner  the  great  power  of  this  most  pow- 
erful electric  searchlight  ever  built.  Two 
hundred  of  these  searchlights  would  give  a 
total  candle-power  for  Martian  signaling  of 
250,000,000,000— rivaling  the  sun  itself. 

The  fan  arrangement  of  light  beams  in 
one  of  the  photos  was  formed  by  an  ar- 
rangement of  six  large  reflecting  mirrors 
which  produced  a  very  brilliant  and  spec- 
tacular effect,  as  will  be  seen.  See  Figs. 
1  and  1-A. 

MYSTERIOUS  DOTS  AND  DASHES  MIGHT 
FORM  MARTIAN  PICTURE. 

Mr.  H.  Gernsback  has  suggested  that  if 
the  proper  interpreting  apparatus  was 
brought  into  play,  that  the  mysterious  dots 
and  dashes  received  on  the  radio  antenna 
of  the  Marconi  station,  and  also  those  cited 
by_  Dr.  Tesla,  might  yield  some  very  sur- 
prising results.  In  other  words,  if  these 
were  recorded,  as  for  instance  by  a  light 
beam  controlled  by  a  set  of  magnets  con- 
nected to  the  radio  receiving  apparatus  an- 
tenna as  shown  at  Fig.  8,  on  a  sensitized 
photographic  cylinder,  fitted  with  a  threaded 
axle  or  shaft,  which  would  cause  it  to  move 
longitudinally  as  well  as  rotatively,  past  the 
fluctuating  light  beams,  that  when  this  was 
unrolled  from  the  drum  there  might  be  de- 
veloped a  word-picture  or  such  as  we  have 
shown  in  Fig.  8. 

Now,  there  is  nothing  startlingly  novel 
about  this  apparatus.  As  a  matter  of  fact 
it  has  been  used  about  ten  years  ago  for 
the  transmission  of  pictures  by  radio  and 
considerable  success  was  had  with  this 
method.  The  pictures  can  be  transmitted 
entirely  either  by  dots  or  by  dashes 
— it  makes  no  difference  which,  and  a  min- 
ute's consideration  will  show  that  with  a 
transmission  of  this  kind  no  regular  se- 
quence of  the  dots  or  dashes  is  feasible  or 
even  possible. 

In  other  words,  the  time  element  between 
the  succeeding  dots  or  dashes  all  vary  and 
will  never  be  alike.  Due  to  these  differences 
in  time  between  succeeding  signals,  the  ra- 
dio picture  is  built  up. 

As  Mr.  Gernsback  points  out,  were  the 
Martians  to  send  us  such  radio  pictures, 
they  would  probably  first  pick  out  some 
astronomical  fact,  as  for  instance  the  planet 
Saturn  with  its  rings.  Alongside  of  this 
would  then  appear  the  symbol  in  the  Mar- 
tian language  whatever  they  might  be. 

This  is  shown  in  our  illustration,  Fig.  8. 
If  the  Martians  were  to  send  us  pictures 
such  as  these,  extending  over  a  number  of 
months,  it  would  be  very  simple  for  any- 
one versed  in  deciphering  foreign  languages 
to  become  acquainted  with  the  Martians' 
alphabet  or  language,  as  the  case  might  be, 
and  very  soon  we  would  master  the  lan- 
guage without  much  trouble.  By  this  method 
the  Martians  could  show  us  how  they  trans- 
mitted the  messages  to  us,  and  we  in  turn 
could  then  follow  suit  and  answer  back  by 
a  like  method. 

This  idea  was  prompted  by  the  fact  that 
it  is  apparently  almost  impossible  for  us 
Earthians  to  interpret  intermittent  signals 
such  as  dots  and  dashes  or  short  and  long 
flashes  of  light  hurled  toward  us  by  another 
planet,  into  intelligible  language — and  as 
the  Martians  are  supposed  to  be  far  more 
intelligent  and  more  scientifically  developt 
than  we,  it  is  possible  that  some  such  scheme 
as  this  may  be  eventually  worked  out  by 
our  scientists.  Many  wonderful  things  have 
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happened  in  the  past  twenty-five  years  and 
in  the  past  one"  hundred  years  there  has 
been  a  greater  advance  in  science  than  in 
all  the  centuries  that  went  before. 

SOME  OTHER  OPINIONS. 

Dr.  James  Harris  Rogers,  of  Hyattsville, 
Maryland,  the  well-known  inventor  of  the 
underground  and  underseas  wireless,  has 
recently  announced  that  he  is  preparing  to 
set  up  delicate  radio  receiving  instruments 
in  his  laboratory  capable  of  responding  to 
signals  up  to  150,000  meters  wave  length. 
This  is  said  to  be  50,000  meters  greater 
wave  length  capacity  than  that  used  at  the 
Marconi  station,  where  the  mysterious  sig- 
nals have  been  noticed  by  Marconi  himself 
and  which  he  believes  to  have  come  from 
some  far  distant  planet — such  as  Mars. 

In  a  recent  interview  Dr.  Nikola  Tesla 
had  the  following  to  say:  "That  the  plan- 
ets are  inhabited  is  a  foregone  conclusion. 
I  believe  that  the  time  has  come  for  a  seri- 
ous attempt  in  the  direction  of  interplan- 
etary communication.  We  can  begin  by 
erecting  a  plant  for  transmitting  the  signals 
conveying  the  knowledge  of  numbers,  which 
would  be  the  simplest  truth  that  could  be 
communicated  to  the  Martians  or  other 
worlds'  inhabitants,  and  which  would  be  an- 
swered immediately  if  the  planet  is  popu- 
lated by  a  race  as  civilized  as  ours.  Once 
the  first  step  is  successfully  carried  out,  it 
would  then  be  very  easy  to  install  more 
elaborate  apparatus  for  the  transmission  of 
pictures,  by  means  of  which  the  most  intri- 
cate thoughts  can  be  communicated." 

Another  writer  on  interplanetarian  com- 
munication, believes,  like  Sir  Oliver  Lodge, 
that  geometric  figures  would  be  very  plausi- 
ble as  the  first  stepping  stone  to  open  up 
relations  between  the  earth  and  the  Mar- 
tians, and  the  sponsor  of  a  very  interesting 
theory,  Mr.  J.  G.  Carter  of  Clifton,  Ohio, 
puts  forward  the  suggestion  that  the  snow 
flakes  which  fall  during  our  winter  season 
may  even  be  influenced  in  a  positive  manner 
by  agencies  controlled  by  the  inhabitants  of 
other  planets,  such  as  Mars.  This  theory  is 
based  on  the  fact  that  there  is  a  very  large 
number  of  different  geometric  designs  as- 
sumed by  falling  snow  flakes. 

In  closing,  we  may  very  well  take  a  few 
moments  to  digest  some  remarks  of  an  in- 
terested reader,  Mr.  Martin  C.  Hansen,  on 
the  subject  of  communicating  with  Mars. 

"From  some  recent  newspaper  clippings  I 
have  noted  the  following  statement :  'Some 
wireless  experts  believe  we  shall  soon  be 
able  to  exchange  wireless  messages  with 
such  planets  as  may  be  inhabited.'  YEH  ! 
says  I.  And  again,  one  article  claims  Venus 
to  be  a  'younger'  sister  of  the  earth.  Well ! 
well ! 

"Now,  if  Venus  is  so  much  younger  than 
the  earth,  then  we  must  also  concede  its 
race  of  inhabitants  are  also  younger,  both 
in  nature  and  inventions.  If  this  is  true 
then  we  may  have  to  'feel'  them  for  radio 
signals  for  generations  to  come,  before  we 
can  hope  to  get  any  answer.  And  just  as 
Martians  are  supposed  to  have  done  the 
same  thing  with  us  for  hundreds,  if  not 
thousands  of  years ;  so  will  we  have  to  keep 
on  signaling  the  Venerians. 

"To  return  to  the  subject  of  intellectual 
Martians.  If  the  Martians  are  so  much 
wiser  than  we  by  a  million  or  more  years, 
then  they  have  NOT  tried  to  wireless  us  for 
the  past  thousands  or  more  years,  as  they 
certainly  ought  to  have  telescopes  and  other 
instruments  to  actually  ascertain  what  we 
are  doing  along  the  line  of  inventions  and 
mechanics,  etc.,  and  they  would  not  be  such 
fools  as  to  signal  us,  when  they  would  know 
we  had  no  instruments  of  any  kind  to  re- 
cord their  signaling. 

"If  Venerians  are  a  million  years  younger 
than  we  (if  we  knew  this  to  be  true),  then 
we  are  certainly  the  most  consummate  fools 
in  believing  we  can  send  messages  to  them 
because  they  are  as  yet  the  lowest  cave  men 
of  the  stone  age." 
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You  want  these  things  and  probably- 
many  others,  so  why  don't  you  double 
and  treble  your  pay?  You  can  do  it.  With  double  and  treble 
the<  amount  you  are  now  earning  you  can  go  to  the  bank  each 
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selves to  handle  the  jobs  ahead 
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DON'T  YOU  DO  IT?"  You  want 
the  things  that  better  pay  will 
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to  prepare  yourself  for  a  better 
job  and  better  pay? 
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A  Chain  is  No  Stronger  Than 

Its  Weakest  Link 


E.  W.  GOODMAN 
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and  your  body  is  no  stronger  than 
its  weakest  member.  You  can  not 
expect  strength  from  a  weak 
chain,  or  health  from  a  weak 
body. 

For  the  body  is  like  a  chain — in 
order  to  be  healthy  it  must  be 
strong  and  dependable  in  all 
parts.  This  can  be  accomplished 
only  by  a  proper  system  of  exer- 
cise— a  system  which  will  provide 
for  the  regular  and  systematic  use 
of  the  entire  muscular  system. 

Start  forging  a  link  in  the  chain 
of  health  to-day.    Send  for 
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A  year  or  so  ago  there  was  described  in 
this  journal  another  solar  power  plant  and 
an  elaborate  scheme  was  detailed  and 
illustrated  therein  for  revolving  glass  heat- 
ing units  in  perfect  synchronism  with  the 
sun  by  means  of  an  electric-clock  regulat- 
ing device,  so  that  not  only  did  the  com- 
plete bank  of  solar  units  rotate  from  east 
to  west,  but  also  the  angle  of  the  surface 
of  the  units  was  tilted  so  that  this  surface 
was  kept  exactly  at  right  angles  with  the 
solar  rays,  which  means  that  the  surface  of 
the  glass  tank  or  units  must  swing  from  right 
to  left  in  the  course  of  the  daylight  period 
from  eight  to  ten  hours,  and  also  they  must 
be  tilted  from  a  nearly  vertical  position  in 
the  morning — thence  to  a  horizontal  posi- 
tion at  noon — and  then  once  more  to  an 
approximately  vertical  position  again  in 
the  evening. 

In  Mr.  Willsie's  solar  power  plant  there 
is  a  trough  arranged  at  the  bottom  of  the 
glass  heating  tank  into  which  the  heated 
water  at  a  temperature  of  150  degrees  or 
more  runs  off  thru  a  pipe  into  the  storage 
tank  which  in  insulated  with  layers  of  dry 
sand.  Mr.  Willsie  explains  that  the  water 
will  remain  hot  from  four  to  ten  days  when 
stored  in  this  tank,  and  here  we  have  the 
key  to  a  very  novel  principle  involved  in 
Mr.  Willsie's  plant,  viz.,  that  he  can  run 
his  engine  and  dynamo  at  night  without 
any  storage  batteries  and  obtain  electric 
lights,  etc.,  which  he  actually  did  at  his 
Arizona  plant. 

Originally,  however,  when  the  plant  is 
put  into  complete  operation,  the  heated 
water  runs  from  these  storage  tanks  into 
the  sulfur  dioxid  engine  and  boiler  system, 
as  shown  clearly  in  the  diagrammatical 
illustration  herewith.  Sulfur  dioxid,  as  is 
well  known,  has  a  low  boiling  point,  so  that 
it  can  be  placed  in  the  boiler  and  heated 
up,  allowing  the  hot  water  to  come  into 
contact  with  the  boiler  tubes  containing 
the  sulfur  dioxid.  When  the  sulfur  dioxid 
in  the  boiler  commences  to  boil,  you  then 
obtain  the  necessary  sulfur  dioxid  steam 
wherewith  to  run  the  engine.  In  other 
words,  instead  of  using  the  fire  to  make 
steam  in  the  boiler,  hot  water  is  used  in- 
stead, which  originally  obtained  its  heat 
from  the  sun  directly. 

As  the  sulfur  dioxid  steam  leaves  the 
engine  cylinder  it  is  not  exhausted  into  the 
open  air,  owing  to  its  initial  high  cost,  but 
it  is  exhausted  into  a  series  of  pipes  over 
which  cold  water  is  sprayed.  This  water, 
in  the  case  of  irrigation  plants,  such  as 
that  developed  by  Mr.  Willsie  in  Arizona, 
is  the  same  water  that  is  pumped  by  the 
engine  (the  pump  being  a  separate  ma- 
chine connected  to  the  engine  by  belt  or 
otherwise)  for  irrigation  purposes,  so  noth- 
ing is  lost  in  this  stage,  but  the  sulfur 
dioxid  steam  is  condensed  and  is  then  re- 
pumped  or  otherwise  directed  back  again 
into  the  boiler,  only  to  be  heated  all  over 
again  by  the  hot  water  coming  from  the 
sun  tanks. 

As  Mr.  Willsie  has  pointed  out,  electric 
light  was  had  at  night  at  his  Arizona  solar 
plant,  which  was  actually  made  by  the  rays 
of  the  sun  shining  during  the  preceding 
day,  a  seeming  paradox,  were  it  not  for  the 
facts  explained  heretofore — that  he  has 
found  it  possible  to  cause  the  hot  water  to 
retain  its  quota  of  heat  energy  even  for 
several  days  at  a  time,  when  it  is  stored  in 
properly  built  tanks  insulated  with  layers 
of  dry  sand,  or  other  heat  insulating 
materials. 

Where  this  may  not  be  practicable,  we 
can  always  have  recourse  to  electric  stor- 
age batteries,  in  which  the  dynamo  would 
pump  electric  energy  during  the  day  on 
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certain  days.  Then  whenever  the  battery 
became  sufficiently  low  in  its  charge,  the 
electric  energy  required  could  be  drawn 
from  the  storage  battery  at  night  or  at  any 
other  time.  Under  certain  conditions  it 
would  probably  not  be  necessary  to  operate 
the  solar  plant  to  charge  the  storage  bat- 
tery more  than  one  day  a  week,  as,  for  in- 
stance, where  such  a  plant  was  installed 
(of  the  proper  size,  of  course)  for,  let  us 
say,  lighting  a  private  dwelling  or  farm- 
house and  outbuildings,  etc.  By  having  a 
sufficiently  large  storage  battery  which 
would  generate  the  energy  required  for 
lighting  purposes  for  a  period  of  one  week, 
this  could  be  taken  care  of  by  charging  for 
just  one  day  complete. 

At  any  rate,  it  is  a  case  of  getting  some- 
thing for  nothing,  so  far  as  spending  the 
"coin  of  the  realm"  is  concerne and  this 
is  what  most  people  are  worried  about  to- 
day, with  the  H.  C.  L.  still  soaring  sky- 
ward. Of  course,  it  is  not  something  for 
nothing  in  a  strict  sense  of  the  word,  for 
we  are  utilizing  the  energy  of  the  sun's 
rays.  The  foregoing  covers  the  doubt  ex- 
prest  by  many  people  when  they  first  hear 
about  solar  energy  plants,  for  their  invari- 
able and  natural  first  question  is  "What 
about  cloudy  weather,  and,  even  tho  we 
have  quite  a  number  of  sunny  days,  you 
may  even  have  three  or  four  cloudy  days 
in  one  week?"  This  is  very  true,  but  the 
aforementioned  explanation  as  to  charg- 
ing the  storage  batteries  but  one  or  two 
days  a  week,  or  possibly,  as  Mr.  Willsie 
points  out,  by  suitably  storing  the  heated 
water  in  special  storage  tanks,  explains 
this  problem. 

And,  anyway,  it  will  probably  not  come 
to  pass  very  soon  that  we  shall  be  selling 
and  installing  solar  electric  lighting  plants 
on  the  roofs  of  apartment  houses,  in  the 
northern  parts  of  the  United  States,  as  if 
these  were  as  cheap  as  sand  in  the  Sahara 
Desert,  the  average  city  dweller  would  not 
bother  with  it,  when  he  can  spend  $2.00  or 
so  a  month  and  have  the  local  electric  light- 
ing company  supply  all  the  "juice"  he  re- 
quires without  bothering  his  head  about  it. 
But  it  is  another  question  when  we  come 
to  consider  the  vast  stretches  of  land  such 
as  those  in  the  South  and  Southwestern 
parts  of  the  United  States,  where  the  fight 
for  survival  of  plant  life  is  seen  to  be  de- 
pendent upon  the  all-important  quantity — ■ 
water.  And  here  is  where  these  solar 
plants  should  and  will  find  their  ultimate 
goal  and  adoption  in  large  quantities,  for 
it  is  uneconomical  under  any  consideration, 
to  attempt  on  a  large  scale  an  irrigation 
of  such  large  tracts  of  desert  by  means  of 
coal  or  oil  driven  plants,  as  these  fuel  com- 
modities are  becoming  more  expensive  each 
year. 


TRANSMITTING  ENERGY. 

Wireless  telegraphy  and  wireless  tele- 
phony suggest  the  possibility  of  transmit- 
ting energy  by  wireless  waves.  "Suggest" 
is  right — we'll  say.  A  Rumanian  engineer, 
M.  Constantinesco,  has  been  experimenting 
in  England  with  a  method  that  seems 
novel. 

He  uses  a  tube  filled  with  water  or  some 
such  liquid,  in  which  vibrations  of  the  na- 
ture of  sound  wavs  are  produced  at  one 
end  and  the  energy  is  reconstructed  at  the 
other  end  in  a  mechanical  form.  The  de- 
tails of  the  apparatus  are  kept  secret,  but 
Constantinesco's  researches  have  been 
financed  by  the  British  Government,  and 
it  has  already  been  applied  in  the  mechan- 
ism that  stops  the  discharge  of  bullets 
from  the  rapid  firing  gun  of  an  aeroplane 
each  time  that  the  blade  of  the  propeller 
passes  before  the  muzzle.  This  is  what 
makes  it  easy  to  fire  2,000  shots  a  minute 
thru  a  propeller  making  between  1,000  and 
2,000  revolutions  a  minute.  (But  what  has 
this  got  to  do  with  the  wireless  transmis- 
sion of  energy?  Leave  it  to  the  daily  "news 
technicians." — Editor.) 


Double  Your  Strength! 

Improve  Your  Health! 
Lengthen  Your  Life ! 

Your  Success  in  Life — your  business,  your  happiness, 
your  social  position,  your  future — all  depend  upon  your 
Health  and  Strength.  No  other  two  factors  are  so 
vitally  important  in  making  good  as  a  man  and  a  leader  of 
men.  Every  Real  Man  feels  the  ever  present  desire  for  a 
healthy,  perfectly  developed  body,  more  nerve  force,  greater 
endurance  and  control.  And  yet  these  very  gifts  are  within 
reach  of  any  one  who  is  willing  to  devote  a  few  minutes 
each  day  to  health-building,  with  the  aid  of  the  greatest 
invention  of  its  kind  in  existence. 

I  guarantee  that  my  system  of  Condensed  Exercise 
with  the  scientifically  perfected 

Automatic 
Exerciser 

will  more  than  double  your  constitutional  and  muscular  strength  in  from 
two  to  three  months,  improve  your  health  day  by  day  and  add  a  gratifying 
number  of  happy,  active,  productive  years  to  your  life.    Hundreds  of  my  pupils 
throughout  the  country  will  gladly  testify  that 
the  Automatic  Exerciser  will  do  these  things. 

Ten  minutes  daily  on  the  Automatic  Exer- 
ciser will  build  up  a  wonderful  degree  of  fun- 
damental, physical  strength  that  will  make  life 
and  work  a  pleasure.  It  will  give  you  a  Clear 
Brain,  Powerful  Heart,  Massive  Chest,  Strong 
Lungs,  Fine  Back,  Broad  Shoulders,  Well 
Shaped  Arms  and  Legs  and  a  Wrist  of  Steel. 

The  Automatic  Exerciser  fortifies  the  entire 
area  of  the  abdominal  walls  throughout  all  its 
layers.  Its  influential  effect  on  the  digestion 
eliminates  the  "special  diet"  question.  It 
strengthens  entire  organism  and  insures  im- 
munity from  the  many  ills  the  "busy  man" 
knows  so  well.  It  instantly  relieves  brain  and 
body  fag,  making  nervousness  and  complica- 
tions a  thing  of  the  past. 

You  quickly  outgrow  any  "mail  course" ;  the 
results  are  but  temporary.  But  you  cannot 
outgrow  the  Automatic  Exer- 
ciser. It  does  not  use  up  your 
vitality — it  generates  More 
Vital  Energy.  Like  the  heart, 
which  has  a  rest  between  each 
beat,  so  in  my  system  there  is 
a  resting  period  between  each 
contraction  of  the  muscles 
brought  into  play  with  the 
Automatic  Exerciser. 

This  enables  you  to  develop 
a  superior  physique  without 
undergoing  the  strenuous  and 
exhaustive  training  which  the 
ordinary  gymnasium  methods 
require.  The  patented  nie-L 
chanism  of  the  Automatic  \  ( 
Exerciser  induces  complete  re- 
laxation in  the  nerves  and 
muscles  and  develops  great 
strength  and  flexibility  in  the 

joints.  It  will  cure  any  case  of  "muscle  bound"  condition  in  a  short  time.  The 
attachments  for  different  parts  of  the  body  are  hooked  to  the  chain  at  any 
point  desired.  The  resistance  increases  automatically  with  each  pull  and  the  numbers  on  the  ball 
REGISTER  the  increase  at  each  pull  as  the  lever  bar  moves  ahead  one  cog  at  a  time.  The  resistance 
and  increase  is  POSITIVE  and  UNIFORM  and  can  be  adjusted  to  less  than  a  pound  or  several 
pounds  to  meet  the  requirements  of  the  different  parts  of  the  body. 

WHAT  OTHERS  SAY 


Resistance  on  abdo- 
men increases  auto- 
matically 


Overhead  exercise 
for  straightening 
and  strengthening 
spine  and  shoulders 


Wrist  and  upper  arm 


Massages  and  exer- 
cises the  small  of 
the  back 


"I  am  well  pleased  with  the  Auto- 
matic Exerciser.  Before  taking 
exercise  on  your  machine  my  blood 
and  liver  were  slow  and  sluggish — 
but  now!  what  a  difference — I  am 
full  of  energy. 

"It  is  worth  a  hundred  times  the 
price  I  paid  for  it." 
Wichita,  Kansas.        Earl  Pinnex. 

"The  Automatic  Health  Exerciser 
is  a  wonder.  It  lias  done  more  for  my 
health  and  strength  in  two  months 
than  all  the  exercises  and  apparatus 
put  together  which  I  have  tried  in 
years."  Madrice  Daly,  Jr. 

Daly  Billiard  Academy,  N.  Y.  City. 


Mr.  Anton  Hromatka,  City  Infirmary.  St. 
Louis,  Mo.,  sends  records  of  his  results,  which 
he  secured  with  my  machine  and  instructions 
in  four  months. 

Strength  First       Second  Strength 

of  Record      Record  Gained 

Thighs    754  lbs.  2.000  lbs.   1.246  lbs. 

Knees    754  lbs.   1.800  lbs.  1,046  lbs. 

Calves  and  Ank- 
les  410  lbs.      892  lbs.      482  lbs. 

Back    508  lbs.  1,382  lbs.      874  lbs. 

Shoulders  and 

Arms    356  lbs.      641  lbs.      285  lbs. 

Neck   185  lbs.      375  lbs.      190  lbs. 

Biceps    87  lbs.      28  0  lbs.      193  lbs. 

His  fingers  show  an  average  gain  in 
strength  of  100%. 


Records  of  one 
month's  results  by  Mr. 
Thomas  Waring. 
Hamilton.  Ont. .  Can. 


First 
Record 
159  lbs. 
134  lbs. 

"  5  -i  lbs. 
41  lbs. 
20  lbs. 


Second 
Record 

411  lbs. 

461  lbs. 

'88  ibs'. 
86  Ibs. 
54  lbs. 


Abdomen 
lbs.     102  lbs. 


IF  YOU  ARE  BATTLING  WITH 
FUNCTIONAL.  WEAKNESS  IN 
ANY  FORM.  SEND  FOR  


Prof.  ADRIAN  P.  SCHMIDT 

Suite  304-D,  1947  Broadway,  New  York  City  £StaS2 


^"LIFE'S  BACKBONE" 


which  gives  a  full  description  of  the  Automatic  Exerciser,  how 
it  works,  what  it  will  do.  etc.  Don't  judge  my  machine  until 
you  hare  read  this  booklet.     I  will  send  it  on  receipt  of  4c. 

Kindly  spell  out  your  name  and  address  plainly. 
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There  is  a  Secret  of  the  Ages.  It  is  the  open  sesame  which 
swings  wide  the  doors  of  life,  gives  to  him  who  seeks  and  who  wills 
the  power  to  enter  and  possess,  and  enables  him  to  whom  it  is 
revealed  to  get  what  belongs  to  him,  to  realize  the  heart's  desires, 
to  make  the  dreams  of  years  come  true,  and  to  make  of  life  a  work 
of  art  and  a  glorious  success. 

YOU  have  doubtless  heard  of  THE  LIFE  WAY  PLAN.  It  is  based  upon  a 
great  scientific  fact  which  is,  that  within  yourself  you  have  all  the  essential 

elements  for  Health,  Wealth,  Success  and  Happiness,  and  THE  SECRET 

FORMULA  shows  you  just  how  to  "swing  wide  the  doors  of  life"  that  is,  to 

release  your  latent  and  dormant  forces,  and  to  set  them  at  work,  earning 
dividends  for  you. 

Also,  how  to  develop  superb  muscles,  and  have  quiet  nerves,  restful 
sleep,  organs  that  function  loyally  and  supreme  mind  control,  with  improved 
memory,  and  intensified  power  of  concentration,  and  how  to  gain  a  new 
consciousness,  get  out  of  the  ruts,  make  a  fresh  start,  raise  your  income,  get 
what  belongs  to  you. 

There  is  a  clamorous  call  today  for  men  and  women  to 
fill  the  better  places,  and  here  is  an  unparalleled  oppor- 
tunity for  self  promotion  and  a  PLAN  which  is  easy  and 
delightful,  soul  inspiring,  life  transforming  and  epoch 
making. 

Hundreds  of  thousands  have  tried  this  PLAN  and 
have  succeeded.    Would  you  not  love  to  try  it? 

The  first  step  in  demonstrating  THE  LIFE  WAY 
PLAN  for  yourself  is  to  get  my  free  book — THE  LIFE 
WAY.  It  explains  the  PLAN  and  is  brimful  of  facts 
you  will  be  glad  to  know.  It  tells  you  how  you  may 
have  for  your  very  own  this  "Secret  of  the  Ages,"  and 
go  singing  the  song  of  abundance  through  life. 

So  no  matter  what  your  problems  may  be,  or  what 
methods  you  have  tried,  send  now  for  your  copy  of  THE 
LIFE  WAY.  It  is  free,  and  without  cost  or  obligation  on 
your  part,  I  will  promptly  send  you  the  book. 

EARL  WARD  PEARCE,  The  Life  Way  Sludios,  Dept.  56,  Los  Angeles,  Cal. 


tEfje  breakers! 

Atlantic  City's  Newest 
Fire-Proof  Hotel 

Ocean  Front.  Unusually  attractive 
during  the  Autumn  and  Winter  sea- 
sons. 

American  and  European  Plans 

Luxurious  lobbies,  spacious  verandas  and  sun  parlors  overlooking  the  ocean. 
Charming  afternoon  musicales  and  evening  concerts.  A  palatial  residence 
for  those  seeking  rest  and  recreation.  Sea  water  baths.  Fireproof  garage. 
Illustrated  booklet  sent  on  request. 


GRASP  THIS  OPPORTUNITY  TO  MAKE  BIG  MONEY! 


Open  a  TIRE  REPAIRING  SHOP  —  it  is  sure  to  be  a 
success.  Figure  it  out  yourself.  Hundreds  of  automobiles 
mean  hundreds  of  tires  that  need  constant  repairing. 
You  get  this  business  and  make  big  money.  No  previous 
training  necessary.  We  instruct  you  free — teach  you 
everything. 

VANDERPOOL  VULCANIZER 

(5  Cavity) 

has  capacity  of  $300.00  worth  of  work  a  day — repairs  tires 
just  as  they  are  made  at  the  factory.  Investment  small 
and  immediate  returns.  Write  today  for  full  particulars 
and  FREE  TIRE  REPAIRING  MANUAL. 


WM.  VANDERPOOL  COMPANY, 

In  answering  address  Dept.  L 


Springfield,  Ohio 


lical 

By  JOSEPH  H.  K.RAUS 

(Continued  from  page  1254) 


concern,  in  advertisements,  claims  that  low 
sounds  and  whispers  are  plainly  heard  and 
altho  it  may  be  used  in  a  few  cases,  the 
claims  are  misleading. 

The  device  is  a  small  oiled  silk  artificial 
drum  having  a  waxed  silk  thread  attached 
to  it.  A  piece  of  flexible  rubber  tube  is 
likewise  included  for  insertion  of  the 
"phone."  The  total  price  which  the  Mor- 
ley  concern  charge  for  this  device  is  $5.00, 
its  cost  being  about  25  cents.  Something 
similar  was  originally  constructed  in  1852 
by  Toynbee,  altho  the  heads  of  the  Morley 
concern  claim  the  invention,  having  secured 
several  patents  on  the  same.  It  is  nothing 
but  an  artificial  drum  head,  which  is  insert- 
ed into  the  ear.  Indications  for  the  use  of 
the  same  can  only  be  determined  by  a  com- 
petent aurist,  after  a  most  rigid  examina- 
tion. 

Another  drum  of  a  similar  nature  is  be- 
ing sold  by  the  Artificial  Ear  Drum 
Co.,  which  is  a  rubber  contrivance  called  a 
Medicated  Ear  Drum.  Each  end  of  this 
is  enlarged  with  a  constricted  portion  in 
the  center.  All  that  is  necessary  is  to  push 
the  device  into  the  ear  and  Zowie !  you  can 
hear ! 

Likewise,  we  have  yet  to  see  where  a 
case  of  discharging  ears  has  been  remedied 
by  a  similar  device.  The  Wilson  ear  drum 
is  another  of  the  wonderful  w'reless  tele- 
phones for  the  ears  for  which  great  claims 
and  testimonials  have  been  advanced. 

Quite  different  from  the  above  devices  is 
one  even  now  on  the  market  and  claiming 
International  Notoriety,  called  the  Macaura 
blood  circulator  shown  in  Fig.  6.  The  in- 
ventor organized  institutes  and  gave  lectures 
for  the  sake  of  perpetrating  the  sale  of  his 
blood  circulator  or  pulsator.  This  prince  oi 
fakers,  Dr.  Macaura,  then  went  so  far  as  tc 
rent  auditoriums  and  gave  two  shows  week- 
ly. His  advertisements  appeared  the  world 
over.  Finally,  after  having  the  most  mar- 
velous advertisements,  rivaling  everything 
in  splendor  and  imagination  in  various 
papers,  announcing  the  discovery,  and  aftei 
having  shifted  his  scene  of  operations  thru 
various  countries,  the  self-styled  "Doctor," 
who  had  swindled  so  many  thousands,  was 
imprisoned  for  three  years  and  fined  $600. 

It  is  here  called  the  Cirkulon,  and  costs 
over  $15.00.  It  is  a  simple  hand-operated, 
vibratory  device  which  will  do  none  of  the 
things  claimed  for  it,  and  is  far  less  efficient 
than  the  vibratory  massage  devices  being 
sold  at  a  much  cheaper  rate. 

The  greatest  series  of  ridiculous  and  non- 
sensical devices  are  those  known  as  the 
gas  pipe  cures,  among  which  are  found 
the  Electropoise,  Oxydonor,  Oxygenor, 
Oxypathor,  Oxytonor,  and  Oxybon. 

These  wonderful  discoveries  consisted  of 
a  nickel  plated  gas  pipe,  beautifully  finished 
at  both  ends,  with  two  wires  running  into 
the  same.  This  cylinder  was  about  3% 
inches  long  and  weighed  about  5  ounces 
At  the  end  of  the  wire  is  a  small  disc 
which  is  attached  to  the  wrist  or  ankle,  or 
both,  by  means  of  an  elastic  band  and 
buckle,  according  to  the  treatment.  In 
general,  they  are  filled  with  either  nothing 
or  else  a  worthless  compound,  such  as  car- 
bon, either  in  stick  form  or  pulverized, 
iron  filings  or  perhaps  coke  dust. 

The  first  two  of  the  aforementioned  de- 
vices were  empty,  altho  claimed  to  possess 
remarkable  electric  (?)  qualities.  The 
Oxygenor  was  claimed  to  oxygenate  the 
blood  of  its  victims.  This  fake  was  filled 
with  "rare  and  costly"  materials,  accord- 
ing to  the  makers  (sulphur  and  charcoal  by 
analysis).  The  ozone  so  generated  traveled 
directly  "thru  the  pores"  and  was  so  pow- 
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erful  that  a  regulating  cord  had  to  be  at- 
tached to  the  device. 

It  cured  everything  from  chicken-pox  to 
epileptic  fits  and  from  measles  in  child- 
hood to  heart  failure  at  old  age.  When 
placed  into  a  tube  of  water  it  absorbed  all 
the  oxygen  from  it  and  pumped  it  into  the 
blood — (at  least  the  inventors  said  so). 
Particularly  in  view  of  the  fact  that  water 
is  made  up  of  two  atoms  of  hydrogen  and 
one  of  oxygen,  we  are  hence,  questioning 
what  the  water  looked  like"  after  all  the 
oxygen  had  been  removed ! 

Another  of  these  same  gas  pipe  frauds 
was  guaranteed  to  cure  everything  except 
cancer  and  tumor,  on  which  it  had  no 
effect.  Of  course,  the  makers  had  to  admit 
that  there  was  some  trivial  disease  that 
could  not  be  cured,  as  a  cure-all  is  some- 
times looked  upon  as  being  a  fake,  but  if 
glaring  headlines  state  that  we  can  cure 
everything  but  tumors,  why,  of  course, 
that  sounds  more  reasonable. 

These  devices  were  sold  at  prices  rang- 
ing from  $10  to  $35.  Their  actual  cost 
not  being  more  than  50  cents  to  one  dol- 
lar, and  their  actual  value  being  about 
.00007  mills,  i.  e.,  they  would  bring  this  as 
junk. 

The  magnetic  blanket  shown  in  (Fig. 
8)  is  another  of  the  magnetic  frauds  which 
need  not  be  discust  at  any  great  length  as 
magnetic  devices  have  already  been  de- 
scribed. It  is  another  method  of  extorting 
the  "coin"   from  an  unsuspecting  public. 

A  wonderful  seller  at  one  time  was  the 
vacuum  head  cap  which  stimulated  the  scalp 
and  induced  the  naughty  hairs  which  the 
great  bald  headed  man  desired,  to  stop 
playing  hide  and  seek  and  come  out  for  a 
little  air.  It  just  seemed  to  suck  this  hair 
out.  This  rubber  cap,  connected  by  a  hose 
to  a  pump  operated  by  foot  power  (or  a 
motor  driven  suction  device  if  the  person 
had  the  wherewithal  to  pay  for  the  same), 
was  clapt  on  the  head  and  placed  into 
operation. 

As  to  the  fallacy  of  the  modus  operandi. 
When  a  suction  device  is  applied  to  any 
part  of  the  body,  it  causes  the  blood  to  be 
drawn  to  that  part,  but  at  the  same  time 
causes  a  congestion  in  the  superficial  veins, 
arteries,  and  capillaries,  hence,  the  much 
desired  results  are  not  produced. 

In  addition,  it  may  be  of  some  slight 
value  to  note  that  the  hairs  are  only  modi- 
fications of  the  skin  and  consist  of  the 
same  structure  as  that  membrane.  When 
therefore,  once  the  root  of  a  hair  has  been 
killed,  and  its  follicle  destroyed  so  that  a 
shiny  bald  pate  presents  itself,  it  is  im- 
possible to  coax  any  hair  from  the  head. 


Stos-agl©  Battery 


By  HENRY  KLAUS 

(Continued  from  page  1277) 


battery  out  of  an  old  one,  altho  this  is  not 
the  case  every  time.  A  method  of  refilling 
the  old  frames  was  given  in  a  back  number 
of  the  Experimenter,  but  they  would  have 
to  be  sawed  off  in  order  to  get  at  them  and 
then  welded  back  on.  It  is  better  to  put  in 
new  plates  and  refill  the  old  grids  for  use 
in  small  cells  which  can  be  sold  to  run  toys 
for  kids. 

A  battery  with  the  plates  short  circuiting 
will  show  little  or  no  voltage,  while  one 
with  the  active  element  gone  will  give  the 
normal  E.M.F.  but  hardly  no  amperage. 

When  the  plates  must  be  taken  out  you 
will  be  careful  and  not  spoil  the  rest  of  the 
outfit.  Ordinarily  it  is  practical  only  to 
take  out  one  cell  at  a  time.  The  connec- 
tions between  the  cells  must  be  unscrewed 
or  unfastened  if  possible  or  else  sawed  in 
two.  The  pitch  around  the  ends  is  melted 
and  the  plates  pulled  out  as  shown  in  the 
diagram.  We  have  used  two  methods  for 
this,  the  blow  torch,  and  moderately  high 
pressure  steam.  The  first  is  more  practi- 
cal because  it  is  more  convenient,  handier, 


The  Demand 
for  Wireless  Operators 
Far  Exceeds  the  Supply 

The  New  York  Wireless  Institute  will  make  you  an  operator — AT 
HOME — in  your  spare  time — quickly,  easily  and  thoroughly.  No 
previous  training  or  experience  required.  Our  Home  Study  Course 
has  been  prepared  by  Mr.  L.  R.  Krumm,  Chief  Radio  Inspector, 
Bureau  of  Navigation,  N.  Y.  Radio  experts  able  to  impart  their  practi- 
cal and  technical  knowledge  to  YOU  in  an  easy  to  understand  way, 
will  direct  your  entire  Course.  The  graded  lessons  mailed  you  will 
prove  so  fascinating  that  you  will  be  eager  for  the  next  one.  The 
instruments  furnished  free,  will  make  it  as  easy  to  learn  the  Code 
as  it  was  to  learn  to  talk.   All  you  will  have  to  do,  is  to  listen. 

Big  Salaries 

Wireless  operators  receive  excellent 
salaries  ranging  from  $125  to  $200  a 
month  and  it  is  only  a  stepping  stone 
to  better  positions.  There  is  practi- 
cally no  limit  to  your  earning  power. 
Men  who  but  yesterday  were  Wireless 
Operators  are  now  holding  positions  as 
Radio  Engineers,  Radio  Inspectors, 
Radio  Salesmen  at  salaries  up  to  $5000 
a  year. 


Travel  the  World  Over 

A  Wireless  Operator  can  visit  all  parts 
of  the  world  and  receive  fine  pay  and 
maintenance  at  the  same  time.  Do  you 
prefer  a  steady  position  without  travel? 
There  are  many  opportunities  at  the 
numerous  land  stations  or  with  the 
Commercial  Wireless  or  with  the 
Steamship  Companies. 

FREE  Instruments 
and 
Text  Books 

We  furnish  free 
to  all  students, 
during  the 
course,  the  zvon- 
derful  receiving 
and  sending  set 
exactly  as  pro- 
duced in  the  il- 
lustration. This 
set     is  not 

This  wonderful  Set  for  learning  the  Code  furnished  free  with  our  Course  loaned,  but 

given  to  all  stu- 


The  Transmitter  shown  is  the 
celebrated  Omnigraph  used  by 
several  Departments  of  the  U.  S. 
Government  and  by  the  leading 
Universities,  Colleges,  Technical 
and  Telegraph  Schools  throughout 
the  U.  S.  and  Canada.  Start  the 
Omnigraph,  place  the  phone  to 
your  ear  and  this  remarkable  in- 
vention will  send  you  Wireless 
Messages,  the  same  as  though  you 
were  receiving  them,  through  the 
air,  from  a  Wireless  Station  hun- 
dreds of  miles  away.  When  you 
apply  for  your  license,  the  U.  S. 
Government  will  test  you  with  the 
Omnigraph — the  same  model 
Omnigraph  as  we  furnish  to  our 
students.  Ask  any  U.  S.  Radio 
Inspector  to  verify  this. 

FREE  Post-Graduate  Course 

A  one  month's  Post-Graduate  Course, 
if  you  so  desire,  at  one  of  the  largest 
Wireless  Schools  in  N.  Y.  City.  New 
York — the  Wonder  City — the  largest 
port  in  the  World  and  the  Headquar- 
ters of  every  leading  Wireless  and 
Steamship  Company. 


dents  complet- 
ing the  Course. 

Easy  Payments 

A  small  payment  down  will  enroll 
you.  We  will  make  the  payments 
so  easy  that  anyone  ambitious  to 
enter  the  fastest  growing  profes- 
sion— Wireless — may  do  so. 

Send  for  FREE  Booklet 

Without  obligating  you  in  any  way, 
send  for  our  booklet  "How  to  Become 
an  Expert  Wireless  Operator" — it  is 
free.  Mail  the  coupon  below,  or  postal 
or  letter — but  do  it  today. 

NEW  YORK  WIRELESS  INSTITUTE 
Dept.  12,  258  Broadway 
New  York  City 


I New  York  Wireless  Institute 
Dept.  12,  258  B'way,  N.  Y.  City 

I Send  me  free  of  charge,  your  booklet  "How  to 
Become  an  Expert  Wireless  Operator,"  contain- 
ing full  particulars  of  your  Course,  including 
|    your  Free  Instrument  Offer. 

Name   

|  Address   

■■    City  or  Town  State  


You  benefit  by  mentioning  the  "Electrical  Experimenter"  when  writing  to  advertisers. 
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You  Can  Have 


m 

Strong  Arms 

POWERFUL  BACK,  CHEST, 
MILITARY  SHOULDERS, 
SHAPELY   LEGS,   and  a 
HEALTHY  STOMACH. 

All  of  the  above  can  be  obtained  by 
following  the  instructions  in  my  book. 
Strong  Arms,  which  contains  a  com- 
plete course  in  physical  culture  that  will 
develop  all  parts  of  your  body  to  perfect 
proportion.  T1k  exercises  are  illus- 
trated with  20  full  page  half  tone  cuts 
and  require  no  apparatus.  Send  25c 
in  coin. 

300,000  COPIES  SOLD 

Send  your  order  today  before  you  forget. 

Prof.  ANTHONY  BARKER.  D.  C. 
Studio  560 
127  West  42d  Street.   New  York  City 


Big  Profits  forYou 

in  HB  Battery  Charging 


Start  now  to  build  big  battery  business.  Oppor- 
tunities best  this  season — more  old  cars  driven — 
new  Fords  with  storage  batteries.  HB  users  are 
easily  clearing 

$100   to    $200    Extra    Profit    Every  Month 
Some  even  more.     Get  in  the  game!    This  HB 
8-Battery  Charger  recharges  1  to  8  auto  bat- 
teries at  once.    Current  cost  10c  to  15c 
per  battery — Motorist  pays  75c  to  $1.50. 
Figure   your   profits.     No   electrical  or 
mechanical     experience     required  to 

operate.  No  expensive  renewals  or  adjustments. 

SmallCasb  Payment  Puts  This  Money-Mdher  in  Your  Shop- 

Balance  on  easy  monthly  terms.  Pro- 
fits will  easily  i-ay  fur  outfit.  No  burn- 
outs, no  expensive  renewal"— steady 
24  hours  a  <l;iy  ser  vice  with  HIG  PRO- 
FITS. Absolute  Money-Hack  guaran- 
tee. Tearoot  this  ad  and  mail  TOlJA  Y 
for  Information. 

HOBART  BROTHERS  COMPANY, 
Box  4IE,  Troy,  Ohio 

Successful  Manufacturer*  Since  1893 

FACTORY-TO- RIDER 

SAVES  YOU  MONEY 

Buy  direct  and  save  $10  to  $20  on  a 
bicycle.  RANGER  BICYCLES  now 
come  in  44  styles,  colors  and  sizes. 
Greatly  improved;  prices  reduced.  WE 
DELIVER  FREE  to  you  on  approval,  and 
"  days  trial,  actual  riding  test. 
EASY  PAYMENTS  if  desired  at  a 
small  advance  over  our  Special  Fac- 
tory-to-Rider  cash  prices. 
TIRES,  lampf.  wheels,  parts  and 
supplies  at  half  usual  prices. 
Do  not  buy  a  bicycle,  tires,  or  BHD- 
dries  until  you  get  our  big  free 
Ranger  catalog,  low  prices  and 
liberal  terms.  A  postal  brings  every 
thing. 

MEJinCYCLE  COMPANY 

HI  CHU  Dept.  S-107  Chicago 


Electric 
Lighted 
Motorbike 


REBUILT  ELECTRIC  MOTORS 

All 

Motors 
Guaranteed 
For  One  Year 


General  Electric 
Westinghouse 
Crocker- Wheeler 
Emerson 
Century 
Wagner 
etc. 


Motors  bought,  exchanged  and  repaired 
ELECTRICAL  SUPPLIES 
Wholesale  Prices 
Sockets,  wire,  tape.  loom,  fuses,  switches,  cut  outs.  etc. 

New  illustrated  catalogue  free.  Satisfaction  guar- 
anteed or  money  refunded. 

HYRE  ELECTRIC  CO. 
631  S.  Dearborn  St.  Chicago.  III. 


Wire  Your 
Own  House! 
See  page  1235 


Handwriting  Tells  You  Secrets 

Be  successful.  Find  out  what  holds  you  back. 
Send  us  an  ink  specimen  of  your  handwriting 
and  $1.00.  Our  expert  Graphologists  will  tell 
you  your  faults,  virtues,  talents,  etc.  Tour  $1.00 
back  if  you  are  not  satisfied. 

ROBERT  R.  ROSS,  110  West  40th  St.,  N.  Y. 


YOUR  PHOTO  ENLARGED 
14x17  AND  OIL  PAINTED 

Send  any  film  or  photo  and  $3.00.  Give  color  eyes,  hair, 
etc.    Equals  $25  work. 

TANGLEY  DEPT.  E4,  MUSCATINE,  IOWA 


ELECTRICAL  EXPERIMENTER 


and  cheaper,  altho  more  care  must  be  taken 
not  to  burn  the  wood  or  the  hard  rubber 
covers  and  jars.  If  the  hard  rubber  is  ac- 
cidently  heated  too  much  it  must  be  held  in 
the  right  shape  while  it  is  soft. 

A  common  trouble  is  a  cracked  jar.  A 
supply  of  the  sizes  most  used  would  be  a 
good  investment.  When  they  are  not  brok- 
en too  bad  we  have  found  a  recipe  in  a 
back  number  of  the  Experimenter  that 
worked  well.  Also,  when  only  one  of  two 
adjacent  cells  is  cracked  a  home-made  cel- 
luloid jar  (Experimenter)  did  the  work 
nicely. 

Be  sure  you  don't  get  the  cells  reversed 
when  you  put  them  back  in.  They  are 
pusht  down  as  far  as  before  and  the  pitch 
melted  again.  The  connectors  are  soldered 
together  with  the  electric  welder  as  the 
picture  shows. 

The  carbons  from  old  flashlight  batteries 
are  ground  to  a  point  for  use  on  the  elec- 
tric soldering  outfit.  If  a  high  amperage 
battery  is  used  it  gets  red  hot  the  moment 
the  contact  is  made.  Always  connect  it  to 
negative  pole. 

A  still  for  making  the  distilled  water 
is  given  in  the  diagram.  It  can  be  put  in 
glass  jugs  and  sold,  at  a  good  profit. 

A  few  hints. 

Don't  fill  the  cells  more  than  y2  in.  above 
plates. 

Don't  pound  the  plug  to  get  it  out  of 
the  terminal  lug,  loosen  it  with  a  pincers. 

Keep  the  vent  plugs  out  while  charging. 

Wear  a  rubber  apron  if  you  have  one 
while  working  on  batteries. 

If  you  file  a  soldered  joint  down  smooth 
don't  leave  the  filings  on  the  top,  it  may 
short-circuit.  Acid  or  water  spilled  on  the 
battery  may  do  the  same. 
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By  H.  H.  PARKER 
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about  three  pounds  will  be  required.  Care 
should  be  taken  that  the  coils  are  well  in- 
sulated at  every  point  from  the  iron  core. 

Assuming  that  all  coils  are  wound  in  the 
same  direction,  connect  the  end  of  one  coil 
to  the  end  of  the  next,  the  beginnig  of  that 
to  the  beginning  of  the  third,  and  so  on. 
This  will  leave  the  beginning  of  the  first 
and  the  beginning  of  the  last  to  be  connect- 
ed to  the  terminal  block  (Fig.  1,  12),  and 
so  to  the  110-volt  A.C.  60-cycle  mains.  Fig. 
12  shows  one  method  of  terminal  block  con- 
struction:  two  1"  by  2"  fiber  blocks  held 
together  by  the  terminal  bolts.  The  inner 
block  is  held  by  a  5/16"  carriage  bolt,  which 
also  acts  as  the  top  clamping  bolt  for  the 
stator  core ;  the  square  head  being  counter- 
sunk in  the  fiber  prevents  the  blocks  from 
turning. 

The  rotor  must  be  thoroly  insulated  with 
thin  fiber,  paper  or  tape  and  shellac  before 
starting  to  wind  the  coils.  These  are  four 
in  number,  one  surrounding  each  rotor 
tooth,  tho  to  do  this  it  must  have  a  right- 
angle  turn.  There  are  two  ways  to  wind 
the  rotor :  coils  wound  over  a  wooden  form, 
taped  and  bent  into  place  before  inserting 
the  bolts  and  fiber  posts,  or  assemble  these 
and  wind  the  wire  directly  on  the  core  and 
getting  the  turns  as  even  as  possible  under 
the  conditions.  No.  24  D.C.C.  wire  is  used 
for  the  rotor,  using  as  much  as  will  go  on, 
but  taking  care  that  about  the  same  amount 
is  used  on  each  coil  so  that  the  rotor  will 
not  be  unbalanced  when  the  motor  runs. 
The  windings  are  short-circuited :  assum- 
ing all  coils  wound  in  the  same  direction, 
connect  the  four  inside  ends  together  and 
then  the  four  outside  ends.  Soak  the  coils 
well  with  shellac  or  insulating  varnish  and 
allow  to  thoroly  dry.  For  protection  from 
injury,  the  stator  coils  may  be  wound  with 
a  layer  of  heavy  string,  or  covered  with 
tape  and  shellacked. 


April,  1920 

C  |A/\fi<iftn|  men  witn  training  are  in  de- 
blCirll  ICCll  maud.  For  more  than  a  quarter 
L.„  «'  >  century,  this  school  has 
been  training  men  of  ambition  and  limited  time,  for  the  elec- 
trical industries.    Condensed  course  in  Electrical 

Engineering  SYS 

positions  and  promotions.  Theoretical  and  Practical  Elec- 
tricity. Mathematics,  Steam  and  Gas  Engines  and  Mechani- 
cal Drawing.  Students  construct  dynamos,  install  wiring  and 
test  electrical  machinery.     Course  with  diploma  complete 

In  One  Year 

Over  3000  men  trained.  Thoroughly 
equipped   fireproof  dormitories,  dining 
hall,  laboratories,  shops. 
Free  catalog.  28th  year  opens  Sept.  29,  1920 

BLISS  ELECTRICAL  SCHOOL 

260  TAKOMA  AVENUE,  WASHINGTON,  D.C. 


Compressed  Air  Motors 

The  New  way  of  propelling  your  model  aero- 
plane. Built  of  the  finest  materials.  Guaran- 
teed to  be  as  represented  or  your  money  re- 
funded. Engines  and  Model  Aeroplanes  built 
for  you  from  your  drawings  at  reasonable 
prices.  Give  us  a  trial  and  be  convinced.  Write 
for  a  circular  of  these  wonderful  motors.  IT'S 
FREE. 

HEC  AEROPLANE  CO. 

345  East  49th  Street  New  York  City 


SAVE  25%  to  60% 

od  slightly  used 

GRAFLEX-KODAKS 

Cameras  and  Lenses  of  every  description. 
Equal  to  new.  Save  money.  Write  now  for 
Free  Bargain  Book  and  Catalog 

listing  hundreds  of  mo ney -saving  bargains  in 
slight  I  y  used  and  new  cameras  and  supplies.  All  • 
1  goods  sold  on  10  days'  Free  Trial.  Money  back 
If  not  satisfied.  You  take  no  chances  dealing 
witL  us.  We  have  been  In  the  photographic 
business  over  16  vears.   Write  now. 

CENTRAL  CAMERA  CO.,  Dept. H4    124  S.  Wabash.  Chicago 

.EASIEST'  SHORTHAND  r 


then  acquire  speed  witL  _  _„ 
Shorthand.  Amazingly  simp!©* 
easy.  Approved  by  experts.  Write 


dictation,  messages,  etc..  ma- 
pldly  as  spoken,  after  brief 

Rleaaant  practice.  Favorite  me- 
ed for  personal  use;  make  notes 


'  profession  or  business;  aid  In  j 
yonr  career.    Used  In  Army,  Navy,  courts,  com- J 
merclal  schools;    by  public   and  private  Bteno.1 
eraphers.  teachers.  Silent  cost.  K.  I.  Shorthand 
—for  busy  people.  Including  YOU.  Proof  Lessons.  am 
Guarantee  and  Brochure  w  i  ^Testimonial  a  !re©t  postpaid.  Address: 

KING  INSTITUTE,       EL-300-Statlon  F,    NEW  VORK_CITY^ 

AMAZING  PROFITS 

In  Hares  and  Cavies 

We  pay  $7.00  to  $13.50  a  pairfor  Hares 
and  $1.50  to  $2.00  a  pairfor  Cavies, 
and  Express  Charges.    We  furnish 
largest  and  finest  guaranteed  high 
.grade  stock  and  buy  all  you  raise. 
'  Free  Illustrated  Bookletand  Contract. 
UNITED  FOOD  &  FUR  ASSOCIATION 
329  W.  48th  SL,   Dept.  E    New  York 


"Big  field—an- 
limited  possibilities  I 
—Increasing  demand  for  } 
with  creative  Ideas.  Our  I 
eourse  develops  ability  andoriginai-ll 
fty.    Work  intensely  Interesting  H 

Earn  $25.  to  $75.  Weekly  V 

_  "Yon  can  do  it  If  ambitious.  Successful  graduates^™ 
''everywhere.   Our  course  covers  every  phase  ofl^BB 
'work  completely  and  thoroughly.    Our  graduates  i 
nd  big  salaries.    Write  for  catalog,  samples,  3 
Iguarantee  and  Free  Outfit  Offer.  „  .  _  _ 
\  DETROIT  SCHOOL  OF  LETTERING,     684  D*  S.  L.  Bid*.  Detroit,  Micb._i 


INusic  Lessons 


3  At  Home 


CompleteConservatory 
Course  by  Mail 


Wonderful  home  study  music 
lessons  under  great  American 
 and  European  teachers.  En- 
dorsed by  Paderewski.  Master  teachers  guide  and  coach  yon. 
Lessons  a  marvel  of  simplicity  and  completeness. 
A  n  U.|.iii««nl  Write  naming  course  you  are  interested 
AnV  InSlrUment  in:piano,Harmony,Voice,PublicSchool 
Music,  Violin.Cornet.Mandolir ^Guitar .Banjo  or Jteed  Organ 
,  -and  we  will  send  FREE  CATALOG.  SEND  for  It  NOW! 

UniversityExtension  Conservatorj.6296  gcicl-M.cr«Bi<t_..Chicag> 
i  Cleartone  Phonographs 

$4.00  to  $200.00  Retail 

Our  Sundry  Dept.  offers  Needles  39c  per 
thousand.  Motors  $1.35  to  $14.75  each.  Tone- 
Arms  and  Reproducers  $1.30  to  $5.75  per 
set.  Main  Springs  20c  to  90c  each.  Records. 
Needles,  Sapphire  Points  and  Parts  at  rea- 
sonable prices. 

Write  for  our  84-page  catalogue,  the  only 
one  of  its  kind  in  America,  illustrating  33 
different  styles  of  Talking  Machines  and 
over  500  different  Phonographic  Parts. 
LUCKY  13  PHONOGRAPH  COMPANY 
Export  Dept.  46B  East  12th  Street,  N.  T. 

BE  A  BANKER 
I  Prepare  by  mail  in  spare  time  for  this  attractive  prof es- 
]   sion  in  which  there  are  great  opportunities  for  both  mea 
and  women.      Send  at  once  for  free- book,    "How  to 
Become  a  Banker,"  bp  Edgar  G.  Alcorn,  President. 
American  School  of  Banking.  }14McLene  Bldg.v  Columbus,  O. 
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In  assembling  the  completed  parts  of  the 
motor,  see  that  the  rotor  turns  freely  with- 
out touching  the  pole  faces  or  the  stator 
coils.  At  least  1/32"  end  play  but  not  more 
than  1/16"  should  be  allowed  the  shaft. 
The  air  gap  ought  to  be  practically  even 
(1/32")  all  around.  Any  size  holes  can  be 
drilled  in  the  feet  to  screw  the  motor  to  its 
foundation. 

If  any  other  frequency  is  used,  the  motor 
speed  in  revolutions  per  minute  may  be 
found  from  the  formula 

2  X  f  X  60 

S  =  

P 

where  "f"  is  the  frequency  in  cycles  per 
second,  and  "p"  the  number  of  poles,  four 
in  the  case  of  this  motor. 


By  PROFESSOR  A.  O.  RANKINE 

(Continued  from  page  1263) 


would  open  and  close.  In  actual  practise, 
the  movements  of  the  diafram  are  extreme- 
ly small — a  few  thousandths  of  an  inch 
only — and  it  would  be  extremely  difficult 
to  make  the  grids  at  once  so  fine  and  so 
rigid  as  to  operate  satisfactorily.  The 
author's  modification  of  this  method,  as 
will  be  seen  later,  surmounts  this  difficulty. 

Graham  Bell's  second  device  is  much 
more  practicable.  It  depends  on  the  fact 
that  a  vibrating  diafram  is  constantly 
changing  its  curvature,  first  being  flat,  then 
convex,  then  flat  again,  then  concave,  and 
so  on.  By  silvering  the  diafram,  thus  mak- 
ing it  a  reflector,  and  allowing  light  to  fall 
upon  it,  the  reflected  beam  is  made  more  or 
less  divergent  according  to  the  shape  of  the 
diafram.  The  latter,  being  set  in  vibration 
by  speech  sounds,  thus  causes  the  amount 
of  light  received  at  a  distance  from  the 
reflected  beam  to  fluctuate  in  the  manner 
desired.  It  was  with  this  instrument  that 
Bell  first  communicated  speech  by  light, 
and  he  called  it  a  "photophone." 

After  Bell's  experiments  there  was  a  long 
period  during  which  little  was  done.  But 
about  1900  the  German  physicist,  Ernst 
Ruhmer,  made  a  long  series  of  interesting 
experiments.  He  attacked  the  problem 
from  a  different  aspect.  Starting  with  an 
electric  arc,  he  devised  means  of  causing 
small  fluctuations  in  the  arc  current,  by 
using  a  microphone.  He  thus  succeeded  in 
making  the  arc  itself  change  in  brightness 
in  accordance  with  speech  vibrations.  These 
light  variations  were  projected  to  a  distance 
by  means  of  a  searchlight  mirror,  and  re- 
ceived on  selenium  in  the  way  already  de- 
scribed. Ruhmer  claims  to  have  telephoned 
in  this  way  to  a  distance  of  several  miles. 
But  the  method  suffers  from  several  disad- 
vantages. In  the  first  place  it  is  limited  to 
the  use  of  an  electric  arc,  and  thus  one 
cannot  use  sunlight,  which  is  very  much 
more  efficient.  Also  it  is  very  difficult  to 
keep  the  arc  in  the  necessary  sensitive  con- 
dition— it  continually  requires  adjustment. 

It  was  these  considerations  which  caused 
the  author,  when  asked  in  1916  by  the  Brit- 
ish Admiralty  to  re-open  the  investigation, 
to  revert  to  the  general  principles  under- 
lying Graham  Bell's  methods.  The  device 
which  the  author  has  produced,  and,  to 
some  extent  perfected,  depends  on  the  fact 
that  it  is  much  easier  to  move  a  beam  of 
light  than  a  material  grid,  and  that  it  is 
necessary  in  some  way  to  magnify  the  very 
small  movements  which  occur  when  a  dia- 
fram vibrates.  Figure  2  is  a  diagram  show- 
ing the  essential  features  of  the  transmit- 
ting apparatus.  On  the  right  hand  side  of 
the  diagram  is  shown  a  trumpet  at  the  end 
of  which  there  is  a  phonograph  sound  box. 
At  the  place  where  the  needle  is  ordinarily 
placed,  there  is  rigidly  attached  a  small  mir- 
ror, about  y2  inch  in  diameter.  If  speech 
sounds  enter  the  trumpet  the  middle  of  the 
diafram  vibrates  and  actuates  the  lever  so 
that  the  smaii  mirror  executes  angular  os- 
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dilations  of  small  extent  about  an  axis 
perpendicular  to  the  diafram.  Light  from 
a  source,  such  as  an  arc,  or,  it  may  be,  the 
sun,  is  focust  by  means  of  the  first  lens 
upon  the  vibrating  mirror,  whence  it  is  re- 
flected to  the  second  lens.  The  latter  is 
arranged  so  that  the  vibrating  mirror  is  at 
its  focus,  and  the  beam  of  light  is  thus 
made  parallel,  ready  for  projecting  to  a 
distance.  Close  up  to  the  first  lens  is  placed 
a  grid,  with  spacings  equal  and  alternately 
opaque  and  transparent.  A  second  exactly 
similar  grid  is  placed  close  to  the  second 
lens.  The  incident  light  is  thus  split  up 
into  segments  (indicated  by  the  unshaded 
parts)  and  these  segments  are  reflected  by 
the  small  mirror  to  the  second  grid.  Now 
when  the  small  mirror  turns  through  quite 
a  small  angle,  the  reflected  segments  of 
light  turn  also,  and  the  amount  of  light 
penetrating  the  second  grid  evidently  de- 
pends on  the  position  of  the  vibrating  mir- 
ror. In  the  diagram  the  position  shown  is 
that  in  which  50  per  cent  of  the  maximum 
is  being  transmitted.  When  the  vibrating 
mirror  is  set  in  oscillation  by  speech  sounds 
the  light  filaments  shown  on  the  left  hand 
side  of  the  second  lens  get  broader  and 
narrower  and  we  have  the  fluctuating  beam 
of  light  which  is  required.  The  advantages 
over  Graham  Bell's  method  are  obvious. 
The  grids  need  not  be  inordinately  narrow, 
provided  the  distance  between  them  and  the 
vibrating  mirror  is  considerable.  The  grids 
themselves  do  not  move  at  all,  but  we  still 
get  the  effect  of  a  shutter  which  is  con- 
trolled by  the  speech  sounds. 

_A  photograph  of  the  mounting  of  the 
vibrating  mirror  and  the  sound  box  is 
shown  in  Figure  3,  and  Figure  4  is  a  photo- 
graph of  the  whole  transmitting  apparatus 
mounted  for  use.  In  this  case  the  sun  is 
being  used  as  the  source  of  light.  The  sun- 
light falls  upon  the  large  mirror  shown  on 
the  left-hand  side,  whence  it  is  reflected 
thru  the  first  grid  on  to  the  small  mirror, 
thence  again  thru  the  second  grid  and  the 
projecting  lens.  The  apparatus  is  mounted 
on  the  equivalent  of  a  gun  mounting  and 
provided  with  sights  so  that  the  beam  of 
light  may  be  projected  in  the  desired  di- 
rection, and  thus  caused  to  fall  upon  the 
collecting  lens,  which  concentrates  the  light 
upon  the  selenium  cell. 

The  reproduction  of  the  speech  sounds 
by  the  selenium  is  extraordinarily  faithful. 
It  is  easy  to  recognize  the  voice  of  the 
speaker.  Of  course,  for  conversations  to 
be  carried  on,  there  must  be  two  transmit- 
ters and  two  receivers. 

It  remains  to  add  a  few  remarks  con- 
cerning the  ranges  over  which  speech  can 
be  transmitted  in  this  way.  Everything 
depends  on  the  brightness  of  the  source  of 
light  used,  and  the  sizes  of  the  transmitting 
and  receiving  lenses  or  mirrors.  The  sun 
is  the  best  source  of  light.  With  it,  and 
using  lenses  only  6  inches  in  diameter  for 
transmitting  and  receiving,  speech  is  read- 
ily audible  8  (eight)  miles  away.  There  is 
no  reason  why,  with  larger  apparatus,  and 
more  sensitive  receivers,  this  range  should 
not  be  greatly  extended.  It  is  necessary, 
of  course,  to  have  an  uninterrupted  straight 
line  between  sender  and  receiver.  Fog, 
also,  interferes  to  some  extent,  altho,  owing 
to  the  fact  that  selenium  is  very  sensitive 
to  red  light  and  this  light  penetrates  fog 
better  than  blue,  the  interruption  is  not  as 
great  as  might  be  supposed.  The  curvature 
of  the  earth  will  impose  the  ultimate  limit 
of  range,  and  for  this  reason  telephony  by 
light  could  not  be  a  substitute  for  the  elec- 
trical wireless  telephony  which  is  now  de- 
veloping so  rapidly.  But  light  ray  tele- 
phony has  the  considerable  advantage  of 
complete  secrecy.  It  is  only  those  upon 
whom  you  purposely  shine  the  light  who 
will  hear  what  you  say.  For  this  reason 
telephony  by  light  over  comparatively  short 
ranges,  particularly  between  ships  at  sea, 
and  between  hills  in  sunny  countries  on 
land,  may  in  the  future  prove  of  consider- 
able use. 
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separates,  resulting  in  the  weight  being 
released.  This  immediately  lifts  up  the 
hook  on  the  telephone  and  allows  the  pho- 
nograph to  start  its  call,  which  has  been 
previously  inscribed  on  records  adapted  for 
this  purpose.  The  record  is  also  fitted 
with  a  very  simple  mechanism  which  causes 
it  to  be  repeated  many  times  over  and 
either  stops  its  action  because  the  motor 
is  run  down,  or  else  that  the  fire  has  dan- 
gerously neared  the  fireproof  box  of  the 
apparatus,  when  the  link  outside  the  cabi- 
net fuses  and  separates ;  the  telephone  hook 
then  drops  down  into  its  normal  non-oper- 
ating position.  In  the  electrical  system  for 
operating  the  announcer  an  idea  equally 
clever  has  been  utilized.  Regular  thermo- 
stats are  placed  thruout  the  building  so 
that  a  rising  temperature  of  130  degrees 
will  affect  the  closing  of  their  contacts. 
In  this  way  a  magnetic  device  very  similar 
to  a  telegraph  sounder,  having  a  tooth 
filed  in  the  beam,  would  be  drawn  toward 
the  magnets.  Into  this  "V"-shaped  tooth 
or  notch  is  fitted  a  two-pronged  hinge  so 
that  it  is  free  to  drop  downward  when  the 
circuit  is  closed. 

A  steel  ball  is  attached  to  the  cord  hold- 
ing the  weight  up.  This  cord  is  now  past 
thru  the  opening  between  the  prongs  so 
that  the  ball  rests  nearer  the  hinged  por- 
tion, and  thus  very  little  weight  is  applied 
directly  to  the  beam  of  the  sounder.  The 
instant  the  armature  is  drawn  toward  the 
magnets,  the  pronged  fork  is  released  and 
drops  downward,  due  to  the  slight  weight 
upon  it.  Immediately  the  pole  is  free  to 
slide  from  between  the  forked  lever  and 
the  weight  coming  downward  with  a  sud- 
den thud  releases  the  phonograph  and 
raises  the  telephone  receiver  hook. 

When  the  link  on  top  of  the  box  fuses,  the 
weight  chops  harmlessly  to  the  bottom,  re- 
leasing ai;  the  same  time'  the  hook  which 
it  had  previously  held  suspended,  causing 
the  phonograph  to  stop. 

The  phonograph  can  at  any  time  be  re- 
moved from  the  cabinet  and  used  for 
pleasure  purposes  and  no  connections  what- 
soever are  made  to  the  telephone,  except 
for  the  string  which  is  caught  around  the 
receiver  hook. 
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SIXTH  HONORABLE  MENTION 

The  phenomenon  of  the  film  of  the  rab- 
bit electrified  to  500,000  volts,  shown  on 
page  798  of  Dec.  1919  issue,  may  be  ex- 
plained as  follows : 

Motion  picture  films  are  taken  at  about 
the  rate  of  sixteen  exposures  per  second. 
Each  exposure  I  presume  lasts  about  1/100 
of  a  second  or  perhaps  a  little  more.  The 
streamers  or  flashes  from  the  rabbit  do  not 
occur  at  every  cycle  of  the  200,000  cycle 
high  frequency  current.  The  rabbit  acts  as 
a  capacity  and  holds  the  charge  for  an  in- 
stant. When  the  rabbit  is  fully  chafged, 
the  charge  escapes  into  the  air  in  the  form 
of  streamers  and  corona.  The  duration  of 
the  charge  was  not  too  short  to  allow  more 
than  one  discharge  to  occur  during  the 
time  of  exposure,  but  too  fast  for  the  eye 
to  perceive:  The  first  five  pictures  of  the 
portion  of  film  shown  were  taken  just  be- 
fore or  after  the  full  discharge,  hence 
showing  the  streamers  leaking  out.  At  the 
sixth  exposure,  a  full  discharge  took  place 
at  the  instant.  The  last  two  pictures  were 
exposed  just  at  the  time  when  the  charge 
was  being  accumulated  by  the  capacity  of 
ths  rabbit  right  after  a  full  discharge  had 
taken  place,  Joho  Yasumura. 

R.  No.  1,  Sumner,  Wash. 
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The    U  World's 
Most  Wonderful 
"Writing  Machine" 

Here's  a  polyglot  machine  that  writes  all  lan- 
guages from  Eskimo  Indian  to  Kata  Kana  Japanese. 
There  are  over  365  different  type-sets  to  choose 
from.  The  type  is  instantly  interchangeable — two 
different  languages  or  type-sets  are  always  on  the 
ONE  machine.  You  "Just  turn  the  knob" — to 
change  language  or^type. 

Hammond 


MANY  TYPEWRITERS  IN  ONE 

Sounds  like  an  Arabian  Nights  story — but  the 
machine  itself  is  very  practical,  very  real.  It  is  the 
typewriter  President  Wilson  uses  personally — the 
typewriter  he  took  with  him  when  he  visited  King 
George. 

Types  for  all  purposes 
and  for  all  languages 
Spaolng  to  suit  size  of  type 

Perfect  alignment 
All  on  one    MULT  I  PL  EX 

The  marvelous,  INSTANTLY  interchangeable 
type  feature  is  only  one  of  the  16  reasons  why 
thousands  of  prominent  men  and  women  in  all 
walks  of  life  prefer  and  personally  use  the  Multiplex. 

For  the  Mathematician,  Engineer,  Chemist, 
Astronomer,  Surveyor,  Navigator — there  is  no 
typewriter  like  the  Multiplex  Hammond!  The 
Multiplex  does  many  things  that  no  other  type- 
writer  can  do ! 

The  Mathematical  Multiplex  contains  the  charac- 
ters and  signs  used  for  writing  in  higher  and  lower 
mathematics,  and  for  engineering,  mechanics,  etc., 
as  well  as  for  all  the  ordinary  work  that  can  be 
done  on  any  typewriter. 
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Audion    Amplifying  Transformers 
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This  latest  and  important  book  by  Mr.  Edward  T.  Jones, 
late  Associate  Editor  of  Radio  News,  will  be  of  great  in- 
terest to  all  radio  amateurs  thruout  the  land.  The  trans- 
formers shown  in  these  books  have  never  been  described  in 
print  before,  and  have  usually  been  considered  a  manufac- 
turer's secret.  Anyone  who  has  several  vacuum  tubes  cannot 
afford  to  do  without  this  book  because  it  will  enable  him 
to  build  the  necessary  amplifying  transformers  very  readily. 
The  designs  are  very  simple  and  rugged,  and  anybody  can 
make  them  without  trouble. 

Mr.  Jones,  the  author,  is  a  practical  man  who  is  an  ex- 
perimenter himself  and  knows  whereof  he  speaks.  The  book 
is  printed  on  good  paper  and  has  an  attractive  cover  in  two 
colors.  Paper  bound.  Size  5  in.  x  7  in.  Contains  many 
illustrations,  diagrams  and  working  data  necessary  to  build 
the  transformers. 
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No.  2 — How  to  Make  Wireless  Receiving  Ap- 
paratus.   By  20  Radio  Experts. 

Written  and  published  entirely  for  the  wireless  en- 
thusiast who  wants  to  make  his  own  radio  apparata. 
Only  strictly  modern  instruments  are  described  and 
the  illustrations  and  descriptions  are  exceptionally 
clear  and  simple. 
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This  outflow  of  water  is  roughly  adjust- 
ed by  opening  the  stop-cock  to  a  greater  or 
lesser  extent.  The  finer  adjustment  is  then 
effected  by  the  suitable  variation  of  the 
difference  of  level  in  the  two  limbs  of  the 
syphon.  One  end  is  connected  with  a  flexi- 
ble india-rubber  tube,  which  is  attached  to 
a  string  passing  over  a  pulley,  and  fixt  to 
the  adjustable  wheel  B,  attached  to  the 
observer's  table.  Rotation  of  the  wheel  in 
one  direction  will  depress  this  end  of  the 
syphon,  so  increasing  the  flow,  and  in  the 
other  direction  will  raise  it,  diminishing  it. 

The  rate  of  descent  of  the  float  is  thus 
regulated  with  the  utmost  nicety,  till  an 
absolute  balance  is  obtained.  The  observer 
recognizes  the  condition  of  the  balance 
when  there  is  no  drifting  of  the  spot  of 
light  on  the  recording-drum.  The  adjust- 
ing wheel  is  now  fixt  at  this  position  of 
balance.  If  any  agent  should  induce  an 
acceleration  of  growth,  the  balance  is  dis- 
turbed, and  the  spot  of  light  moves,  say,  to 
the  right,  or  in  a  positive  direction.  Any 
agent  which  induces  retardation  will,  on  the 
other  hand,  cause  a  deflection  of  the  spot 
of  light  in  a  negative  direction. 

The  record  is  made  in  the  usual  manner 
on  a  revolving  drum.  Our  figure  illus- 
trates the  complete  apparatus,  which  en- 
ables us  to  obtain  a  record  under  balanced 
— or  by  closing  the  stop-cock  of  the  syphon, 
also  under  unbalanced — conditions.  The 
wheel  is  graduated,  and  the  absolute  value 
of  the  compensatory  movement,  at  any  po- 
sition of  the  circular  scale,  can  be  pre- 
viously calibrated,  by  fixing  the  plant  mir- 
ror, and  observing  the  extent  of  movement 
of  the  spot  of  light  on  the  drum,  due  to  the 
subsidence  of  the  float  in  a  given  time. 
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Magnavox  Telemegafone  will  produce  the  greatest  volume  of  sound 
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ble  of  energizing  the  otherwise  powerless 
boats.  The  latter  would  have  the  space 
now  occupied  by  boilers  and  engines  to 
utilize  for  revenue,  devoting  it  either  to 
the  carriage  of  more  cargo  or  a  greater 
number  of  passengers,  and  would  not  be 
hampered  or  made  dirty  by  frequent  fuel- 
ing. The  prime  movers,  on  the  other  hand, 
could  go  direct  to  the  coaling  pockets  or 
the  fuel-oil  tanks  and,  being  designed  pure- 
ly for  motive  purposes,  grime  and  smoke 
would  not  entail  the  same  property  in- 
juries. Finally,  this  separation  of  the 
steam  plant  from  the  freight  or  express 
vessel  would  measurably  reduce  fire  haz- 
ards and  lead  to  the  lowering  of  insur- 
ance rates. 

But  probably  the  most  conspicuous  gain 
would  be  in  shortening  the  lay-over  periods. 
That  is  to  say,  the  power  steamer  would 
be  kept  well-nigh  continuously  on  the  job  ; 
moving  one  ship  by  day  and  starting  back 
shortly  afterwards  with  another  during  the 
hours  of  darkness.  Thus  a  single  central 
plant  would  be  able  to  take  care  of  two 
"trailer  vessels"  upon  a  twenty-four-hour 
schedule.  Fantastic  as  such  a  project  may 
appear  offhand,  still  a  little  analysis  shows 
how  thoroly  rational  the  scheme  really  is. 
In  effect  it  amounts  to  nothing  more  radi- 
cal than  applying  afloat  principles  and  prac- 
tises that  have  become  commonplace  in  the 
operating  of  electrified  railways  and  the 
running  of  multiple-unit  trains. 

And  now  the  reader  will  ask,  what  has 
Mr.  Donnelly  done  both  to  satisfy  himself 
and  to  convince  others  that  there  are  not 
insuperable  obstacles  in  the  path  of  put- 
ting his  system  of  distributive  propulsion 
into  effect?  To  begin  with,  a  little  over 
four  years  ago  he  built  and  operated  his 
yacht,  the  Dawn,  a  craft  50  feet  overall  of 
12  feet  beam  and  drawing  close  to  4  feet 
of  water  when  laden.  By  way  of  power 
plant  he  installed  a  prime  mover  in  the 
form  of  a  60-horsepower  gasoline  engine, 
and  this  he  connected  directly  with  a  40- 
kilowatt  electric  generator  working  at  450 
revolutions  a  minute.  To  drive  the  Dawn 
he  provided  a  20-horsepower  motor  direct- 
ly connected  to  the  propeller  shaft,  and  this, 
when  making  450  turns  a  minute,  sufficed 
jto  give  the  boat  a  speed  of  9  miles  an  hour. 
Tt  will  be  observed  that  the  generator  was 
.capable  of  furnishing  more  than  double 
'the  current  needed  to  energize  the  motor 
Tor  the  yacht's  screw. 

Last  summer  another  yacht,  the  New 
\Era,  modeled    and    dimensioned   like  the 
\Dawn,  was  constructed  and  equipt  with  a 
20-horsepower  motor  for  the  little  vessel's 
propulsion  and  arrangements  were  made  by 
which  the  needful  electricity  could  be  sup- 
I  plied  from  the  Dawn  to  insure  a  speed  of 
1 9  miles  an  hour.    The  conducting  cable  is 
lied  from  a  reel  over  an  elevated  pulley  at 
the  bow  of  the  Dawn  and  thence  thru  the 
water  to  the  stern  of  the  New  Era,  where 
it  is  linked  with  the  latter's  operating  cir- 
cuit.   This  cable  is  less  than  an  inch  in 
diameter,  and  trails  with  a  very  modest 
pull  astern  of  the  New  Era,  looping  easily 
and  smoothly  between  the  boats  when  they 
are  maneuvering. 

The  New  Era  is  provided  with  a  num- 
ber of  storage  batteries  from  which  "juice" 
is  drawn  for  lighting  and  cooking  service 
when  the  yachts  are  at  anchor.  At  one 
time  during  a  trial  run  from  New  York 
City  to  Schenectady  and  return  something 
went  wrong  with  the  Dawn's  gasoline  en- 
gine, which  called  for  the  machine's  stop- 
page. However,  the  boats  went  right  on — 
both  of  them  obtaining,  for  the  time  being, 
their  motive  energy  from  the  storage  bat- 
teries of  the  New  Era.    The  normally  de- 
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*  _    |  |  The  American  University  method 

|  iCfltni  Sit  rlOinC   of  teaching  enablesyou  to  study  by 
_  mail  or  in  class  and  obtain  a  com- 

1*1  Snorp  Timp  plete  mastery  of  Chiropractic  in 
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terms.  From  the  day  you  enroll  your  instruction  will  be  under  the 
personal  direction  of  a  splendid  faculty  of  Chiropractic  experts.  Our 
one  aim  will  be  to  make  you  successful.  We  will  work  whole-heartedly 
with  you  to  advance  your  interests  so  that  in  a  short  time  you,  like 
thousands  of  Chiropractors,  can  earn  a  good  income. 

$3000  to  $5000  a  Year 

There  are  many  instances  of  Chiropractors  earning  from  $3000  to  $5000 
a  year.   Some  upwards  of  $10,000.    Dr.  M.  D.  Moore,  of  Kentucky,  re- 
ports an  income  of  $9,000  a  year.    Dr.  L.  H.  Roche,  New  Jersey,  $5,000; 
Dr.  Hanna,  of  Kentucky,  over  $5,000  yearly. 

The  success  of  Chiropractors  in  many  cases  has  come  so  quickly  as  to  be 
almost  startling.    And  yet,  it  is  not  to  be  wondered  at  when  you  consider  the 
constantly  increasing  number  of  intelligent,  thinking  people  who  are  now  con- 
vinced that  Chiropractic  is  the  common-sense  and  really  scientific  way  to  relieve 
pain  and  disease  and  who,  therefore,  demand  the  services  of  Chiropractors. 

NOW — Your  Great  Opportunity 

Why  not  qualify  now  for  this  splendid  profession  that  offers  such  re- 
markable possibilities  for  making  you  prosperous  and  independent?  If  you 
are  ambitious  to  make  money,  increase  your  social  standing  and  be  "some- 
body," our  course 


in  Chiropractic 
will  point  the  way. 
No  special  preli- 
minary study  re- 
quired.  You  gradu- 
ate with  the  degree 
of  D.  C.  (Doctor  of 
Chiropractic),  receive 
handsome  diploma, 
FREE,  and  are  ready  at  once  to  open  your  office. 

G.  17  i^tL        i_     offer  at  once.   Regular  value 

CI  rrGG  l^nartS  of  the  22  magnificent  charts  is 
V/llOI  LO  $31  50    Man«  of  tnege  chartg 

are  handsomely  lithographed  in  life-like  colors.  Mail  coupon 
and  get  all  the  facts.  We  will  send  you  our  beautiful  new 
illustrated  book,  full  particulars  regarding  course,  easy  terms, 
together  with  free  charts  offer  immediately.  Don't  put  it  off 
—mail  coupon  or  send  your  name  on  a  postal  card— today. 

AMERICAN  UNIVERSITY 

Manierre  Bldg,,  Dept. 720  Chicago,  111. 


AMERICAN  UNIVERSITY 

Manierre  Bldg.,  Dept.  720  Chicago,  111. 

Without  cost  or  obligation  send  me  by  mail,  your 
new  illustrated,  72-page  book  and  your  Free  Charts 
offer. 


Street  No.  or  R.F.D., 


When  Choosing  Your  Profession- 
it  Will  Pay  You  To  Investigate 

Electrical  Engineering ! 

The  men  who  reap  the  benefits  of  success  in  this  ever-developing 
and  expanding  field  must  have  a  thorough  technical  training. 
THE  COLLEGE  OF  ELECTRICAL  ENGINEERING 

of  the  School  of  Engineering  of  Milwaukee  offers  you  an  opportunity 
to  train  in  fully  equipped  laboratories,  drafting  rooms  and  modern 
classrooms,  under  the  expert  guidance  of  foremost  experienced 
engineers  and  technical  specialists. 

Bachelor  of 
Science  Degree 
in  3  Years 


Entrance  Requirements 
Moderate.  But  14  High 
School  credits  are  neces- 
sary for  entering  the  Col- 
lege of  Electrical  Engineering.  What  credits  you  may  lack 
can  be  quickly  secured  in  our  Institute  of  Eleetroteehnics. 

SPRING  TERM  OPENS  APRIL  1ST 
Clip  the  Coupon  NOW  for  catalog  and  full  particulars. 

SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 
180-373  Broadway  Milwaukee,  Wis. 


 CLIP  HERE  

School  of  Engineering  of  Milwaukee 
Milwaukee,  Wis. 

Gentlemen: — Without  obligation,  send  me  catalog, 
Photo-Story  book  and  particulars  concerning  your 
3 -Tear  Electrical  Engineering  Course  with  B.  S. 
Degree. 

*Tame   

Address  

City   State  

Age   Education  

SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 
180-373  Broadway 


Milwaukee,  Wis. 
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ELECTRICITY  IN 
"MOVIES" 

Here  lies  a  wonderful  field  for  the  suecially  trained 
electrical  man.  The  proper  knowledge  of  electricity, 
scientifically  applied,  is  the  secret  of  the  success  of 
all  the  big  motion  picture  houses.  Every  detail  of 
the  correct  use  of  electricity  in  a  moving  picture 
theatre  explained  in 

MOTION  PICTURE  ELECTRICITY 

By  J.  H.  Hallberg 

A  remarkable  book  by  a  practical  electrical  expert. 
Written  for  the  electrical  mau  who  wants  to  spe- 
cialize, or  for  the  moving  picture  theatre  owner  who 
doesn't  know  a  thing  about  electricity.  Explains  all 
electrical  terms,  formulae  and  principles.  Contains 
chapters  on  electricity,  D.  C.  and  A.  C.  current,  re- 
sistance and  resistance  devices,  electric  service,  wir- 
ing, lighting,  etc.  Also  contains  practical  suggestions 
and  all  necessary  reference  tables  on  wire  sizes  and 
capacity,  weights  and  measures,  heat  units,  etc.. 
etc.  Explains  the  principles  of  correct  illumination, 
both  inside  and  outside  as  well  as  for  advertising 
purposes.  Instructs  in  the  correct  projection  of 
pictures.  Gives  prices  of  equipment  and  cost  of 
operation.  2S0  pages,  handsomely  bound,  profusely 
illustrated. 

Price  $2.50  Postpaid 

Order  your  copy  today. 

CHALMERS  PUBLISHING  CO. 
516  Fifth  Avenue,  Room  604,    New  York  City 


SEX  KNOWLEDGE 

An  illustrated  book  which  gives  all  the  sex  Information 
you  should  have — in  a  wholesome  and  clean  way. 
Sent  prepaid,  in  plain  wrapper,  for  $1.00.  Send  for 
free  circular  of  our  other  books. 

MODERN  BOOK  CO..  Dept.  9004.  32  Union  Sq.,  N.Y.C. 


By  H.  GERNSBACK. 

(Continued  from  page  1253) 


does.  They  have  not  the  slightest  concep- 
tion of  perspective  and  will  invariably  put 
the  hands  out  before  the  eyes  in  order  to 
judge  the  distance.  The  far  away  moun- 
tain will  look  to  them  just  as  near  as  a 
wall  three  feet  away,  and  it  is  only  grad- 
ually that  a  previously  blind  person  learns 
to  judge  the  distance,  i.  e.,  by  experience. 

The  same  is  the  case  with  the  deaf  per- 
son and  physiological  music.  He  must  first 
learn  the  rhythm  of  the  music,  and  after  a 


Fig.  1.    Experiment  to  Transmit  Sound  Im- 
pulses Into  Electrical  Impulses.   This  Scheme 
Works  Very  Well  to  Transmit  Music. 

while  it  will  become  easy  for  him  to  un- 
derstand what  the  music  or  even  the  human 
voice  is  like  if  introduced  to  him  by  means 
of  the  Physiophone. 

I  even  go  further  and  predict  that  sooner 
or  later  a  totally  deaf  person  will  carry 
around  with  him  an  apparatus  along  the 
line  of  the  "deaf-phone"  type,  the  appa- 
ratus consisting  of  a  sensitive  microphone 
such  as  is  used  with  the  deaf-phones  now. 
The  microphone  will  be  in  series  with  a 
portable  battery  and  telephone  coil,  while 
the  secondaries  of  this  coil  will  go  to 
metallic  wrist  bands  of  the  wearer.  Then 
when  he  is  spoken  to  he  will  soon  be  able 
to  understand  the  meanings  of  the  small 
electrical  shocks  which  are  the  result  of 
the  human  voice  impinging  upon  the  sensi- 
tive microphone. 

Two  transmitter  buttons 
connected  in  pora/tet  ^  , 


Fig.  2.  Two  Transmitter  Buttons  Connected 
in  Parallel,  Attached  to  Phonograph  Arm. 
This  Scheme  Works  Fairly  Well  For  Trans- 
mission of  Music,  But  Not  so  Well  in  Con- 
nection With  the  "Physiophone." 

Coming  back  to  our  phonograph  experi- 
ments, the  deaf  person  can  now  enjoy 
dancing  which  he  certainly  could  not  do 
before,  for  he  had  no  music  or  rhythm  to 
dance  by.  One  of  our  illustrations  shows 
how  deaf  persons  will  now  be  able  to 
dance  by  means  of  phonograph  music  and 
the  Physiophone.  The  revolving  wheel  be- 
low the  ceiling  in  the  room  or  dance  hall 
has  flexible  wires  hanging  down,  which  in 
turn  connect  with  the  secondaries  of  the 
telephone  coils.  These  are  connected  with 
the  microphone  and  battery  near  the  phono- 
graph in  the  manner  stated  above.  Wires 
hanging  down  from  this  wheel  connect  to 
metal  wrist  pieces  attached  to  each  one  of 
(Continued  on  page  1322) 


BUILD  A  WHITE  FIREFLY  $2.00 


TEACH   YOURSELF  TO  FL.V 

World's  lightest  and  simplest 
aeroplane.  Designed  by  George 
D.  White,  America's  foremost 
aeronautical  engineer.  Weight 
150  pounds,  length  15  ft.  Needs 
8-12  HP.  motorcycle  engine. 
Lands  and  takes  off  at  24 
miles  per  hour.  Useful  load 
165  pounds.  Can  be  built  in  a 
few  weeks  at  home.  Send  $2 
for  complete  working  drawings,  building  instructions  and 
price  list  of  parts.    SEND  $2  NOW! 


WHITE  AIRCRAFT  CO. 

Dept.  9,  418  Merchants 
Trust  Bldg.,  Los  Angeles, 
Calif. 


AVIATION 
Information 


EE 


Sond  us  your  name  and  address  for  full  information  regarding  *h. 
Aviation  and  Airplane  business,  rind  out  about  the  many  great 
opportunities  now  open  and  how  we  prepare  you  et  home,  during 
spare  time,  to  quality.  Our  new  boon  "Opportunities  In  the  Air- 
plane Industry"  also  sent  free  if  you  answer  at  once. 

AMERICAN  SCHOOL  OF  AVIATION 
DEPT.  7744.     431  So,  Dearborn  St.,  CHICAGO 


DIAMONDS 

ON  CREDIT 


I"  Write  for  Free  Catalog.  Over  2,000  illustrations  of  Dia- 
monds, Watches,  Jewelry.  Select  anyarticle  desired,  have 
it  sent  to  you  prepaid.  If  satisfactory,  send  u«  one-fifth  of  the 
purchase  price  and  keep  it,  balance  in  eight  equal  monthly  amoupta. 

National  Credit  Jewelers  Liberty  Bonds 
I  Dept.    IVs  -22  108  N.  State  St.  Accepted 
IB  BROS &«»;!'*&      CHICAGO,  ILL.  LeadinTc'ities 


■  L  oCUl   LU  yUU  ['I  <-('.! 

purchase  orice  and  1 

lOFflS: 


into  MOVING  PICTURE  BUSINESS 


Small  Capital  Starts  You 


on  our  easy  payment  plan.  Begin 
now  and  get  your  share.    We  sell 
everything.   Write  today. 

jk.  Atlas  Moving  Picture  Co. 

J^^pept.  SO  S38  S.  Dearborn  SL^hlcag. 


Book  on  Law  Free 


Write  today  for  our  new  171-pase  book 
on  "The  Power  of  Law  Training."  It  carries 

a  vita]  and  inspiring-  message  to  every  ambitious 
man.  Find  oirt  about  the  opportunities  that  await 
the  law  trained  man.  Find  out  how  you  can  learn 
from  masters  of  the  law  right  in  your  own  home. 
No  obligations.  The  book  is  absolutely  FREE. 


COPY  THIS  SKETCH 

And  let  me  see  what  you  can  do  with  it. 
Many  newspaper  artists  earning  $30.00 
to  $125.00  or  more  per  week  were  trained 
by  my  course  of  mersonal  individual  les- 
sons by  mail  PICTURE  CHARTS  make 
original  drawing  easy  to  learn.  Send 
sketch  of  Uncle  Sam  with  6c  In  siamp^  for 
sample  Pictu»e  »Tiart,  list  of  successful 
students,  examples  »f  their  work  and 
evidence  of  what  YOU  can  accomplish"  ^ 
Please  state  your  o/jp  J  , 

The  Landon  School  tSSACA 

1510  Schofield  Bldg.,  Cleveland,  Ohio 
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WOMEN'S  ACMES 
ASK   FOR   A-K  TABLETS 
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0|  I  Can  Double  Your  Ability  to  Earn 
W  Money  I  Hold  Friends !  Win 
Love  and  Happiness  I  Our  System  of  Per- 
sonal Efficiency  tells  you  how!  Success 
Studygram  and  Personality  Sketch  for  10c 
and  birth  date.  Thomson-Heywood  Company. 
Dept.  350,  Chronicle  Building,  San  Francisco. 
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The  Ellis  Music  Master  Reproducer" 

made  (or  all  phonographs.  Pleases  the  most  exacting 
music  lover.  Eliminates  twang.  Perfect  harmony  of  ac- 
companiments, individuality  of  artists,  voices  and  instru- 
ments reproduced  from  records  in  life  like  reanimation.  It 
sells  on  its  merits.  Send  10c  for  booklets  E,  "Hints  to 
Music  Lovers"  and  "Music  Masters."  Agents  wanted 
J.    H.    ELLIS,    P.   0.   Box  882,   Milwaukee,  Wisconsin 


KO  Genuine  Foreign  Stamps— Mexico  War  Is- 
1J0  sues,  Venezuela,  Salvador  and  India  In 
Service,  Guatemala,  China,  etc.  Only  *" 
Finest  Approval  Sheets  50%  to  60%.  AGENTS 
WANTED.  Big  72-p.  Lists  Free.  We  Buy  Stamps. 
Established  25  yrs. 

Hussman  Stamp  Co.,  Dept.  67,  St.  Louis,  Mo. 


THE  "SHIMMIE  DANCER" 

Picture  of  lady  in  bathing  costume.  Press 
back  of  figure  and  see  it  "shimmie."  Lots  of 
fun! 

PRICE  ONLY  25c 
R.  Dougherty,  4103  N.  Crawford,  Chicago 
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PATFNTT 

ADVICE 


II  ^  o 


In  this  Department  we  publish  such  matter  as  is  of  interest  to  inventors  and  particularly  to 
those  who  are  in  doubt  as  to  certain  Patent  Phases.  Regular  inquiries  addrest  to  "Patent  Advice" 
cannot  be  answered  by  mail  free  of  charge.  Such  inquiries  are  publisht  here  for  the  benefit  of  all 
readers.  If  the  idea  is  thought  to  be  of  importance,  we  make  it  a  rule  not  to  divulge  all  details,  in 
order  to  protect  the  inventor  as  far  as  it  is  possible  to  do  so. 

Should  advice  be  desired  by  mail  a  nominal  charge  of  $1.00  is  made  for  each  question.  Sketches 
and  descriptions  must  be  clear  and  explicit.    Only  one  side  of  sheet  should  be  written  on. 


SPECIAL  NOTICE! 

Of  late  we  have  received  so  many  letters  from 
our  correspondents  regarding  patent  advice,  that 
it  has  been  quite  impossible  to  publish  all  of  them. 

Altho  printed  in  the  smallest  type  possible,  we 
cannot  accommodate  more  than  ten  or  twelve  an- 
swers a  month.  At  the  present  time  we  are  about 
four  months  behind.  Of  course,  if  our  correspond- 
ents have  time,  no  harm  is  done!  We  would 
however,  advise  that  if  a  quicker  answer  is  wanted, 
correspondents  should  avail  themselves  of  our  spe- 
cial service,  as  per  the  notice  printed  at  the  head 
of  this  column. 

All  letters  are  answered  in  turn  as  they  come 
into  this  office,  and  for  this  reason  it  will  be  un- 
derstood why  it  takes  so  long  for  an  answer  to  be 
publisht.  Will  correspondents  please  bear  this  in 
mind  ? — Editor. 


Printing  Stamp. 

(No.  380)  Russell  Fletchie  of  St.  Louis,  Mo., 
says  as  follows: 

"I  have  an  idea  on  which  I  would  like  to  ask 
your  advice. 

"It  is  a  rubber  stamp  working  like  a  date  stamp 
now  greatly  in  use,  but  instead  of  the  numerals 
running  from  1  to  9-0,  it  has  the  alphabet  upon 
each  rotating  -line  or  rubber  belt.  This  stamp 
could  be  made  as  wide  as  wished  or  as  narrow 
by  manufacturers.  Instead  of  stamping  dates  it 
would  be  used  to  stamp  words  (any  words). 
I  think  this  would  be  a  great  deal  better  than 
the  small  printing  outfits  now  sold  in  department 
and  10c  stores." 

A.  This  is  a  good  idea,  but  is  neither  new  nor 
very  practical.  It  would  be  all  right  for  some- 
body who  had  a  tremendous  amount  of  time  to 
spare,  otherwise  it  would  be  impractical.  Take 
for  instance,  if  you  would  wish  to  spell  out  the 
word  "extraordinary."  This  would  mean  that 
you  would  require  thirteen  bands,  and  the  av- 
erage word  having  seven _  or  eight  letters,  the 
amount  of  bands  to  manipulate  would  be  very 
tedious,  and  we  do  not  think  that  people  would 
wish  to  bother  with  it. 


Electro-Magnetic  Brake. 

(381)  Ralph  E.  Hast,  Elkins,  W.  Va.,  submits 
the  following: 

"A  number  of  powerful  electro-magnets  are 
placed  along  the  under  frame  of  the  cars  directly 
above  the  rails,  and  very  close  to  the  rails.  An 
automatic  coupling  socket  is  at  the  end  of  each 
car  so  that  when  the  cars  are  coupled  a  circuit 
is  completed.  The  amount  of  current  used  is 
determined  by  the  number  of  cars,  and  is  con- 
trolled by  a  rheostatic  switch  within  the  cab  of 
the  engine.  The  current  is  supplied  by  one  or 
more  generators  in  the  engine,  used  in  connec- 
tion with  storage  batteries.  The  electro-magnets 
would  be  connected  in  series. 

"This  method  of  breaking  would  prevent  the  'flat 
wheels'  resulting  from  the  present  form  of  'air 
brake'  as  the  wheels  would  continue  to  revolve 
until  the  train  came  to  a  standstill. 

"As  additional  cars  are  added  to  the  train,  more 
current  is  used  when  braking.  This  braking  would 
also,  I  think,  be  more  easily  controlled. 

"Of  course  the  proximity  of  the  electro-magnets 
to  the  rails  would  have  to  be  determined  by  the 
average  weight  and  speed  of  the  cars." 

A.  There  have  been  many  patents  taken  on 
electro-magnetic  brakes  in  the  past,  but  for  some 
reason  they  have  not  proved  very  successful,  as 
none  of  them  have  been  adopted  to  the  best  of 
our  knowledge.  It  seems  that  electro-magnetic 
brakes  do  not  stop  the  train  very  much  quicker 
than  an  ordinary  brake  does.  It  should  always 
be  borne  in  mind  that  a  train  is  heavy  enough 
to  brake  itself  once  the  ordinary  brakes  have  been 
applied  and  the  wheels  grind  along  the  rails. 
Any  additional  tractive  effort  on  the  rails  would 
not  be  worth  while  expending  extra  energy.  Be- 
sides in  order  to  energize  these  electro-magnets, 
an  extra  current  supply  would  be  necessary,  which 
is  not  always  available  on  all  trains. 


Snow  Melter. 

(382)  Hugh  Reynolds,  Brooklyn,  N.  Y.,  writes 
us: 

"I  have  been  very  much  astonished  that  New 
York  was  unable  to  run  its  street  cars  for  weeks 


at  a  time  because  of  the  recent,  snow  storm.  I 
have  personally  examined  the  third  rail  slot  and 
I  convinced  myself  that  in  some  cases  ice  cov- 
ered all  of  them  as  high  as  one  foot.  It  occurred 
to  me  that  it  should  be  possible  for  the  traction 
companies  to  place  an  electrically  heated  boiler 
on  a  specially  designed  car  and  then  generate 
steam.  Three  jets  of  steam  would  be  expelled  in 
front  of  the  car,  one  for  each  rail  and  one  for 
the  trolley  slot.  With  this  steam  it  seems  to  me 
that  it  would  be  only  a  matter  of  a  few  hours 
to  thaw  out  the  railroad.  Of  course,  where  the 
snow  and  ice  was  over  one  foot  thick  the  progress 
of  the  steam  car  melting  its  way  thru  the  snow 
and  ice  would  be  naturally  slow,  perhaps  pnly  a 
few  feet  per  hour.  But,  the  main  point  is  that 
in  a  day  a  vast  stretch  would  thus  be  melted 
out.  I  would  like  to  know  why  a  scheme  such 
as  this  is  not  practical?  If  so,  please  give  me 
the  reasons  If  you  think  it  is  practical,  could 
I  obtain  a  patent  on  it?" 

A.  It  seems  that  we  have  read  of  a  similar 
scheme  that  had  been  tried  before,  somewhere  in 
the  West,  but  we  believe  it  was  not  very  suc- 
cessful. While  it  is  possible  to  use  a  device  of 
this  kind,  we  think  the  main  trouble  lies  in  the 
fact  that  it  is  difficult  to  keep  up  sufficient  steam 
by  means  of  electrical  power,  because  the  amount 
of  steam  which  would  be  required  to  do  the 
thawing  would  be  quite  prodigious.  Furthermore, 
it  would  not  be  practical  just  to  thaw  away  the 
ice  and  snow  only  where  it  covered  slot  as  well 
as  the  rails,  because  if  the  snow  were  deep  enough 
the  cars  could  not  proceed  unless  all  of  the  snow 
and  ice  had  been  melted  on  the  roadbed,  and  this 
probably  would  require  too  much  power.  This  is 
one  of  the  reasons  why  we  believe  the  scheme 
would  not  prove  practical. 


Patents  and  Citizenship. 

(383)  Max  Kroner,  Detroit,  Mich.,  seeks  our 
advice. 

"I  wish  to  apply  for  a  patent  in  the  United 
States,  but  I  am  not  a  citizen  of  this  country, 
having  been  born  in  Denmark.  Can  I  apply  for 
a  patent,  and  will  the  United  States  Patent  Office 
grant  me  a  patent  if  I  do  apply?" 

A.  Yes.  You  can  apply  for  a  patent,  and  the 
United  States  Government  will  issue  the  patent  to 
you.  You  will,  however,  have  to  state  of  what 
country  you  are  a  citizen  in  your  application. 
You  do  not  have  to  be  a  citizen  of  the  United 
States  to  obtain  a  patent. 


"Interference." 

(384)  Pierre  Bordeaux  of  Los  Angeles,  Calif., 
writes  to  us: 

"If  I  applied  for  a  patent  and  another  man  has 
also  applied   for   a  patent  at  the   same   time  on 
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the  dancers.  As  soon  as  the  music  starts, 
the  dancers  become  conscious  of  the  music 
and  begin  to  dance,  enjoying  the  dancing, 
perhaps,  even  more  than  normal  human 
beings,  due  to  the  electrifying  effect  of  the 
current.  As  the  dancers  progress,  the  over- 
head wheel  keeps  turning  so  that  the  wires 
do  not  become  entangled. 

As  for  the  normal  human  being  he  can 
also  enjoy  the  physiological  effect  of  the 
electrical  current  for  the  principal  reason 
that  Faradization  is  healthy  and  invigorat- 
ing and  entirely  harmless.  Another  one  of 
our  illustrations  shows  what  can  be  ac- 
complisht  along  these  lines  for  the  normal 

gudder  banc/  fo  rote 
up  p/ot/  \ 


2-tronsmitter  buttons 
connected  /n  para//e/ 


Fig.  3.    Using  Two  Transmitter  Buttons  in 
Parallel.     Note  Feathering  Arrangement. 


human  being.  Picture  a  concert  hall,  along 
the  stage  of  which  a  battery  of  sensitive 
microphones  is  located.  The  current  is  led 
to  the  primary  of  a  large  induction  coil 
in  series  with  the  battery.  Secondary  leads 
go  to  metallic  handles  hung  at  the  back  of 
each  orchestra  chair  thruout  the  theatre. 
As  soon  as  the  music  starts,  every  one  in 
the  audience  can  grasp  the  handles,  and 
they  will  now  experience  the  novel  effect 
of  not  only  hearing  the  music  but  also  feel- 
ing it  in  a  very  invigorating  manner. 
This  thing  has  already  been  tried  out  by 
the  writer  in  a  small  way.  It  is  perfectly 
possible  to  put  your  body  in  series  with  a 
loud-talker  telephone.  Of  course,  the  music 
coming  out  of  the  horn  will  now  be  weak- 
ened, but  if  your  hands  are  wet  or  moist, 
the  weakening  of  the  loud-talker  music  is 
not  too  great.  You  are  now  enabled  to 
hear  the  music  as  well  as  feel  it.  It  will 
be  noted  in  one  of  the  photographs  that  a 
rheostat  is  used,  which  :s  quite  necessary 
to  reduce  the  current.  Some  phonograph 
records  as  for  instance  band  music  are  so 
loud  and  act  so  powerfully  upon  the  micro- 
phone diafram  that  it  is  quite  impossible 
to  hold  onto  the  handles  comfortably.  It 
should  be  noted  that  on  some  phonograph 
records  not  all  the  sounds .  can  be  trans- 
mitted. In  other  words,  very  high  sounds 
do  not  make  themselves  felt  at  all,  and 
some  such  records  as  the  flute  or  other 
soft  musical  instruments  do  not  lend  them- 
selves well  for  physiological  effects.  Rec- 
ords containing  xylophone,  piccolo,  band 
music  and  the  ones  with  singing  voices  are 
-probably  the  best.'  "  • 
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at  Fig.  3-B.  In  leveling  medium  and  large 
size  dynamo  and  electric  machinery,  re- 
course is  often  had  to  the  methods  shown 
at  Figs.  3-C  and  D.  At  Fig.  3^C  a  leveling 
trammel  or  bar  is  used,  and  this  is  placed 
across  the  two  machined  surfaces  on  front 
and  rear  of  the  motor  or  dynamo  base. 

As  these  are  accurately  machined  and  in 
perfect  alignment  with  the  two  bearings 
of  the  machine,  this  invariably  gives  accu- 
rate results.  However,  this  gives  the  align- 
ment of  the  machine  but  in  one  position 
only,  and  it  must  also  be  leveled  in  a  cross- 
wise direction  by  placing  the  leveling  tram- 
mel or  bar  across  the  machined  surfaces 
where  the  field  frame  is  secured. 

The  scheme  of  leveling  shown  at  Fig. 
3-D  implies  a  taut  cord  or  else  a  piece  of 
shaft  which  may  be  past  thru  the  two  bear- 
ings of  the  motor  frame.  The  frame  is 
then  leveled  until  the  shaft  shows  it  is  at 
the  correct  point  or  else  the  frame  is  leveled 
until  the  bearings  measure  with  equal  spac- 
ing around  the  center  cord  or  string.  In 
this  case  also  the  base  must  be  leveled  in 
a  crosswise  direction,  as  at  X,  by  plac- 
ing a  leveling  board  or  bar  across  the  two 
machined  surfaces  where  the  field  frame 
will  later  rest. 

SECURING  MOTORS  IN  PLACE. 


Small  and  medium-sized  dynamos  and 
motors  are  frequently  secured  in  position 
after  they  have  once  been  aligned  with  the 
shafting  or  other  machinery  which  they  are 
to  drive,  by  means  of  lag  bolts.  A  lag  bolt 
is,  in  reality,  a  glorified  wood  screw,  and 
it  resembles  a  bolt  at  one  end  and  a  wood 
screw  at  the  other,  this  end  being  brought 
to  a  point  so  that  it  can  be  driven  into  wood 
and  then  turned  with  a  monkey  wrench, 
which  will  cause  it  to  thread  its  way  into 
the  wood  the  same  as  any  ordinary  screw. 

At  Fig.  4-A  a  motor  is  shown  fastened  to 
a  wooden  ceiling.  It  is  usual  to  place  two 
pieces  of  wooden  joist  across  the  feet  of 
the  motor  as  shown  at  A,  and  these  joists 
are  lagged  to  the  wooden  floor  beams.  The 
heads  of  the  lag  bolts  should  be  counter- 
sunk down  into  the  wood  so  that  the  surface 
of  the  joists  present  a  perfectly  level  plane. 
Then  the  motor  is  blocked  or  held  in  posi- 
tion, and  the  feet  of  same  are  secured  to 
the  small  cross-joists  by  the  lag  bolts.  It  is 
usually  necessary  to  prevent  splitting  the 
wood  with  large  lag  bolts,  to  drill  a  small 
hole  before  they  are  started  with  the  ham- 
mer and  then  turned  with  the  monkey 
wrench. 

At  Fig.  4-B  another  method  of  motor  in- 
stallation is  shown.  The  floor  beams  under 
which  the  motor  is  here  secured  may  be  of 
wood  or  concrete. 

Cotter  pins  passing  thru  small  holes 
drilled  thru  the  ends  of  the  bolts  are  best 
used,  but  some  motor  concerns  who  supply 
bolts  for  this  purpose  provide  self-locking 
nuts,  or  else  cut  spring-lock  washers,  which 
are  placed  behind  the  nuts  so  that  when  these 
are  tightened  up  against  the  washers,  the 
spring  in  the  washers  will  exert  pressure 
against  the  nuts,  and  thus  prevent  them 
from  being  shaken  or  vibrated  loose. 

At  Fig.  4-C  one  scheme  for  mounting  a 
motor  on  a  concrete  floor  is  detailed.  The 
motor  is  mounted  on  two  wood  stringers 
made  of  two  pieces  of  joist  placed  under 
the  feet  of  the  motor.  These  joists  are 
countersunk  for  lag  bolts,  which  are  thread- 
ed down  into  expansion  sleeves  placed  in 
suitable  holes  drilled  for  them  in  the  con- 
crete. The  motor  is  later  placed  on  these 
wooden  stringers  and  secured  by  suitable 
size  lag  bolts  threaded  down  into  the 
wooden  joists. 

1' ...  (This  series  to  he  ..continued.).  


tool  maker  says 

"Yes,  I've  got  quite  a  num- 
ber, No  more,  probably,  than 
most  toolmakers,  but  quite  a 
number  just  the  same.  But 
then,  I  ought  to  have  a  lot  of 
'em.  I've  been  buying  Star- 
rett  Tools  ever  since  I  was  an 
apprentice. 

"You  know  my  work  calls  for  pretty 
close  limits,  and  some  way  or  other 
I've  got  a  feeling  of  confidence  in 
Starrett  Tools  that  makes  it  easier  for 
me  to  do  good  work. 

"When  did  I  get  my  first  Starrett  Tool? 
Oh,  somewhere  back  in  the  80's.  In  fact,  it 
must  have  been  pretty  soon  after  the  Starrett 
factory  started.  There's  one  thing  that  al- 
ways impressed  me.  Right  from  the  start, 
Starrett  Tools  have  been  designed  and  made 
by  men  who  knew  machine  shop  -practice 
You  know,  practical  men.  And  somehow  it 
shows  in  the  quality  of  the  tools." 

The  L.  S.  Starrett  Company 

THE  WORLD'S  CREATEST  TOOLMAKERS 

Manufacturers  of  Hack  Saws  Unexcelled 

ATHOL,  MASS. 


Accuracy,  utility,  and  quality  are") 
built  into  every  Starrett  Tool,  Write 
for  Catalog  No.  21  ■■T.K" 


42-OSS 


BOYS!  —  BE  A  REGULAR  MAGICIAN 

Mystify  your  friends,  give  real  mystery  shows, — 
you  can  do  it  easily  with  the 

Mystero  Show  Outfit 

(Only  $1— Postpaid) 

Contains  12  new  surprising  tricks,  used  by  pro- 
fessional magicians.  Complete  illustrated  in- 
structions in  every  box.  All  the  tricks  will  be  as 
clear  as  day  to  you,  but  no  one  else  can  under- 
stand them. 

Send  your  name  and  a  dollar  bill  to 

UNIQUE  GAME  &  TOY  SERVICE 

1328  Broadway  New  York,  N.  Y. 


SK1NDERVIKEN  TRANSMITTER  BUTTON 

The  smallest  and  most  sensitive  transmitter  in  the  world. 
Send  $1.00  for  button  and  booklet  with  circuit  diagrams.-- 

J.  SKINDERVIKEN 

Inventor  and  sole  manufacturer     

335  Broadway,  New  York,  or  154  West  Randolph  St.,  Chicago,  III. 


E  EFFORT 
A  DAY  MADE 
EASY  WITH 


ADD  TO  YOUR  INCOME  $5TtH0L$ioi 

New  Improved  Green  Automatic  Machine 

Sharpens,  Hones  and  Strops  all  kinds  of  safety  razor  blades,  in  one  operation, 
from  four  to  six  blades  per  minute.  For  both  Quality  and  Quantity,  this  machine 
is  in  a  class  by  Itself.  .  There  is  nothing  like  it  on  the  market.  Let  us  send  you 
bur  free  booklet  explaining  everything  including  the  "AMERICAN"  Key  Cutter — 

cuts  square,  angular  or  round  slots.    ■•  •  ■ 

■AMERICAN  SHARPENING  1flACHItre-C(T(rnt7,  DepT.TXl84  W.T?asKngloii,Si:  CHICAGO 


AMERICAN" 
Cutter 


You  benefit  by  nientioniri^h^^lectrw  when  writing  to  advert* 
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ELBERT  HUBBARD  II,  Editor-in-Chief  ROYCROFT 

The  Greatest  Book  EverP  ublishedl 

M\C  Biffs  bigotry,  slams  shams  and 
W  11  superstition,  and  gives  the  lie 
*  laryngismus!  The  gospel  ac- 
cording to  Franklin,  Jefferson,  Paine, 
Lincoln,  Ingersoll,  Whitman,  Emerson 
and  Elbert  Hubbard,  Printed  Roy- 
croftie  in  two  colors  and  craftily  bound 
in  pebble-grain  flexible  leather. 

An  Outspoken  Little  Magazine 

B<wroft 

MTP  A  lively,  likeable  monthly  pub- 
Wll  lication  edited  by  Elbert  Hub- 
bard  II.  It  stands  for  Ameri- 
canism and  progressiveness  and  speaks 
the  truth  with  force  and  directness.  It 
is  a  magazine  that  will  increase  your 
capacity  for  friendship,  your  thinkery, 
your  ideals. 

Both,  for  #2.50! 


Use  tbe  coupon  I 


THE  ROYCROFTERS,  East  Aurora,  N.  Y. 

Send  me  AN  AMERICAN  BIBLE  and  ROYCROFT 
MAGAZINE  (for  one  year)  for  which  I  enclose  $2.50. 

Name   _  _  


Address  ... 


E.-E. 


TENOR  BANJQUku 


I  Mandolin,  Guitar,  Cornet  or  Banjo 


Wonderful  new  system  of  teaching  note  music  by  mall  To  first 
pupils  in  each  locality,  we  give  a  $20  superb  Violin,  Mandolin. 
Ukulele,  Guitar,  Uawaiin  Guitar,  Cornet,  Tenor  Banjo  or  Banjo  abso- 
lutely free.  Very  small  charpe  for  lessons  only.  Wo  guarantee  sac- 
cess  or  no  charge.  Complete  outfit  free.  Write  now.  No  obligation. 

SLINGEBLAND  SCHOOL  OF  MUSIC,  Inc.  Dept. 41. CHICAGO,  ILL 


I  won  World*8  First  Prize  for  beet  course  I 
In  Penmanship.  Under  my  guidance  you  can  \ 

become  an  expert  penman.  Am  placing  many  of  mi 
students  an  instructors  in  commercial  collides  at  nigh 
salaries,  1  f  you  wish  to  become  a  better  penman,  write 
ui©.  1  will  send  you  FREE  one  of  my  Favorite  Pens 
and  a  copy  of  the  Ransom  erian  journal.   Write  today. 

C<  W.  Ransom,     511  Esses  Blds.,KansasCity ,Mo* 


Tlh©  a6Fiim©s=  W<orl 


By  FREDERICK  VON  LICHTENOWj 

(Continued  from  page  1275) 


However,  as  I  have  stated  before,  induc- 
tion takes  place  first,  and  that  is  what  we 
have  here  to  do  with.  Then  follows  at- 
traction. After  the  short  while  occupied 
by  neutralization  of  their  "in-between" 
charges,  the  light  objects  retain  only  their 
induced  "outer"  charges  (naturally  opposite 
to  those  of  their  respective  sources!)  and 
upon  separation  fly,  "stronger  than  ever" 
over  to  these  and  make  contact  with  them 
(See  Fig.  7-a). 

The  behavior  of  the  balls  during  neutral- 
ization evidences  in  this  as  well  as  in  ex- 
periment No.  4,  Part  1,  very  graphically 
what  I  have  said  in  reference  to  their 
properties  as  conductors  and  insulators. 
They  are  a  mixture  of  both ;  they  are  the 
"Guinea  pigs"  of  the  electrostatic-research 
worker,  for  they  respond  to  anything  be- 
longing in  that  sphere. 

Whenever  an  object  susceptible  to  an 
electrostatic  charge  is  subjected  to  the  neu- 
tralizing process  while  under  the  influence 
of  an  inductive  (outside)  force,  such  object 
will  invariably  become  charged  (in  this  case 
oppositely!)  to  the  extent  of  holding  the 
charge  for  a  given  period.  In  other  words : 
if  neutralization  is  followed  instantly  by 
induction,  a  charge  will  be  effected  without 
the  usual  resort  to  contact  (with  the  charg- 
ing body!).  This  is  clearly  demonstrated 
by  the  action  of  the  gold  leaves  of  an  elec- 
troscope, when  the  latter  is  inductively 
charged.  The  neutralising  process  is  the 
magic  factor,  which  makes  this  possible 
and,  to  emphasize  again,  it  must  take  place 
"just  ahead"  of  (almost  simultaneously 
with!)  the  inductive  action.  This  magic 
factor  was  made  use  of  by  the  author  in 
the  successful  workout  of  Experiments  Nos. 
3  and  4,  of  Part  1. 

(To  be  continued) 


t!hi©  E.^© 

By  C.  A.  BRIGGS 

(Continued  from  page  1276) 


the  figure,  by  means  of  a  potentiometer  con- 
nected by  leads  to  a  standard  resistance  in- 
terposed in  the  circuit. 

In  using  the  device  the  current  to  be 
measured  is  past  thru  the  bulb  nearest  the 
eyepiece  and  the  current  in  the  other  bulb 
is  varied  until  the  observer  sees  that  the 
filament  at  one  point  disappears  against 
its  background,  on  account  of  the  intensities 
being  matched.  Prom  the  value  of  the 
current  past  thru  the  bulb  at  the  closed  end. 
as  shown  by  the  potentiometer,  can  be  de- 
termined the  current  passing  thru  the  other 
bulb. 

A  temporary  set-up  of  an  instrument  of 
this  character  showed  that  very  good  re- 
sults can  be  obtained.  This  accuracy  is  in 
part  due  to  the  fact  that  under  ordinary 
circumstances  a  small  change  in  the  cur- 
rents heating  either  filament  will  produce 
a  proportionally  greater  change  in  the  in- 
tensity of  the  illumination.  It  was  found 
that  by  this  arrangement  the  value  of  an 
electric  current  could  be  established  to 
within  an  accuracy  of  two  parts  in  a  thou- 
sand ;  and  with  further  development  it  is 
very  probable  that  the  accuracy  could  be 
increased.  Before  use  this  apparatus  is 
calibrated  against  direct  current  instru- 
ments. 


ELECTRICAL— FIRES 

are  feared  by  all  fire  fighters. 
Water  or  ordinary  chemicals 
are  dangerous  to 
use  and  have  no 
effect  on  fire.  A 


M  Fire  Killer  V 

breaks  electrical  arcs 
and  extinguishes  the 
fire  instantly.  It  can 
be  directed  into  elec- 
t  r  i  c  a  1  machinery 
without  damage  to 
apparatus  or  injury 
to  operator. 


Write  for 
Our  Agency  or  Distributors  Plan 

THE  NU-EX  FIRE  APPLIANCE  CO. 

COLUMBUS,  OHIO 


Publishes  cash 
art  assign  - 
ments,  lessons 
MAGAZINE  and  articles  on 
Cartooning, 
Designing,  Illustrating,  Lettering 
and    Chalk-Talking.  Criticises 
amateurs'  work.    Full  of  information 
for  artists  and  art  students. 

Satisfactory  cr  money  refunded.   20c  a  copy,  $1  for 
Send  $1  .VOir,  Thrift  Stamps  Taken 
G.  H.  Lockwood,  Editor,  Dept.  593,  Kalamazoo,  Mich. 


The  ROGERS 
Violet    Ray,     High    Frequency  Generator 

Does  not  burn  out.  No  sparking— therefore  all 
shocks  are  eliminated.  An  ideal  outfit,  fully 
guaranteed  as  to   material   and  workmanship. 

PRICE  COMPLETE         <fc9K  Oft 
With  One  Surface  Applicator 

Send  for  free  descriptive  Booklet 
The    Rogers    Electric    Laboratories  Co. 
Dept.  B,  2056  E.  4th  St.,  Cleveland,  Ohio 


Learn  Watch  Repairing 

Be  a  watchmaker— y«u  can  learn  this  profitable  trttf 
by  correspondence  in  a,  few  weeks  In  your  own  hon 
by  the  DeSelms  Chart  System.    After  you  compb  1 


After  you 

will  know  a  watch  from  A  to 
will  know  just  what  the  matter  is  and  how  to  repair 
one.      When  you  Graduate  you  will  be  a  practical 
watchmakerand  repairer  and  competent  to  fill 
any  position.    Positions  for  our  graduates. 
Ask  for  our  Free  Book.     1 1  explains 
our  evsiem  and  terms. 

THP  DeSELMS  WATCH  SCHOOL 
720  Perry  St.,  ATTICA,  IMP. 


you  DKUGLESS 

be  a  PHYSICIAN 

A  well-paid  profession  is  open  to  you.  The  field 
beckons  to  both  men  and  women.  Combined  home 
study  and  college  course.  Heal  without  drugs. 
Free  catalog.  International  College  of  Drugless 
Physicians,  Dept.  F  [44200  Grand  Blvd.,  Chicago. 


Dept.  5 


Send  for  a  Complete  Catalog  of 

MASONIC  BOOKS 
Jewelry  and  Goods 

REDDING  &  CO. 

Publishers  and  Manufacturers 
200  Fifth  Avenue,  N.  Y. 


UMAKEM 

Airplane  Workchest,  containing  aircraft  wort  table  with 
mitre  cutting  board  and  length  gauge,  steel  drill,  steel 
hammer.  Model  Maker's  steel  square,  screwdriver,  sand- 
paper block,  10"  scroll  saw,  together  with  finest  quality 
reed  and  bass  wood,  aluminum,  silk,  para  rubber,  full 
set  of  blueprints,  directions,  and  all  fittings  for  building 
one  36"  Bleriot  Model  flying  Monoplane.  Price  J10  00. 
Other  TJmakeM  Outfits  50c  to  $50. 

W.  R.  PRICE,  Ino. 
No.  2  UmakeM  Building,  127  Fifth  Avenue,  New  York 


Yov,  benefit  by  mentioning  the  "Electrical  Experimenter'*  when  writing  to  advertisers. 


April,  1920 


ELECTRICAL  EXPERIMENTER 


1325 


A  WARNING 

to  Manufacturers 
Importers 
Dealers 
Jobbers 
Agents 
Amateurs 
Purchasers 
Users  of 

Vacuum  Tubes 
The  Marconi  V.  T.  Patent  is  Basic 

United  States  Letters  Patent  to  Fleming,  No.  803,684, 
November  7,  1905,  has  been  held  to  be  valid  by  Judge 
Mayer  of  the  United  States  District  Court  for  the 
Southern  District  of  New  York,  and  by  the  United 
States  Circuit  Court  of  Appeals  for  the  Second  Circuit. 

It  is  a  basic  patent  and  controls  broadly  all  vacuum  tubes  used  as  detectors,  amplifiers  or 
oscillions  in  radio  work. 

No  one  is  authorized  to  make,  sell,  import  or  use  such  tubes  for  radio  purposes,  other  than 
the  owners  of  the  patent  and  licensees  thereunder.  Any  others  making,  selling,  importing 
or  using  them  alone  or  in  combination  with  other  devices,  infringe  upon  the  Fleming  patent 
and  are  liable  to  a  suit  for  injunction,  damages  and  profits.    And  they  will  be  prosecuted. 

THE  AUDIOTRON  AND  THE  LIBERTY  VALVE  ARE 
NOT  LICENSED  UNDER  THE  FLEMING  PATENT 


Fleming  Pat.  No.  803684 
De  Forest  Pat.  Nos.  841387-879533 


The  price  of  the  genuine  Marconi  V.  T. 
delivered  is  $7.00  each.  The  standardized 
socket  is  $1.50  additional.  The  standard 
resistance,  complete,  costs  $1.00  and  is 
madet  in  the  following  sizes:  V2  megohm, 
1  megohm,  2  megohms,  4  megohms,  6 


Do  not  take  chances  by  making,  importing, 
selling,  purchasing  or  using  vacuum  tubes 
for  radio  purposes  not  licensed  under  the 
Fleming  patent.  By  selling,  purchasing  or 
using  licensed  tubes  for  radio  purposes  you 
secure  protection  under  the  Fleming  patent 
and  avoid  the  risk  of  litigation  for  infringe- 
ment thereof. 


megohms. 

This  warning  is  given  so  that  the  trade  and  public  may  know  the  facts  and  be  governed 
accordingly. 

Send  all  remittances  with  order  to  COMMERCIAL  DEPARTMENT 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA 
RADIO   CORPORATION   OF  AMERICA 

235  Broadway  New  York 


Schofleld  BIdg.,  Cleveland,  Ohio 
American  BIdg.,  Baltimore,  Md. 


Sole  Distributors  for  De  Forest  Radio  Telephone  &  Telegraph  Co. 

Retail  Office  and  Exhibition  Rooms,  25  Elm  St.,  New  York 

Insurance  Exch.  BIdg.,  San  Francisco,  Cal.  301  Commercial  Bank  Annex,  New  Orleans,  la, 

136  Federal  St.,  Boston,  Mass.  109  South  2nd  St.,  Philadelphia,  ?a. 
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MURDOCK 
No.  55 


That  these  Murdock  No.  55 
Sets  have  earned  a  nation- 
wide reputation  for  value,  is 
due,  not  so  much  to  the  fact 
that  they  are,  without  question, 
the  best  low  priced  receivers 
obtainable  anywhere,  as  it  is 
to  the  recognized  fact  that  they 
closely  approximate  in  opera- 
tion the  sensitive  performance 
of  the  most  expensive  sets. 

The  customary  assurance  of 
"Satisfaction  or  Money  Back" 
affords  the  opportunity  of  prov- 
ing the  exceptional  value  of 
these  phones  at  no  risk  to  you. 

Other  instruments  —  MUR- 
DOCK MADE — of  recognized 
merit  at  equally  reasonable 
prices  are  illustrated  in  Bulle- 
tin 19B,  a  copy  of  which  will 
be  mailed  on  request. 

WM.  J.  MURDOCK  CO. 

55  Carter  St. 

CHELSEA  (boston  50)  MASS. 


509  Mission  St. 


San  Francisco,  Calif. 


If  you  want  to 

become  an 
Expert  Wireman 
Read  page  1235 


2000  OHM  SET  $4.50 

3000  OHM  SET   5.50 


WILCOX  PANEL 
\  SWITCH 

"The  Best" 
I '/a  In.  Radius  Postpaid  Price 

Complete  Switch,  polished  brass  finish. 50o 
Complete  Switch,  nickel  plated  finish.. 60o 

Knob,  turned  and  polished.;..:  25o 

Switch  points,  brass  finish   2o 

Switch  points,  nickel  plated  finish  ...  4o 

THE  WILCOX  LABORATORIES,  Lansing,  Mich; 


NUMBER  6 

(Continued  from  page  1296) 


our  columns  clean  and  allow  only  reliable 
firms  to  use  them.  And  if  there  are  any 
readers  who  have  not  understood  the  point 
you  bring  up  I  hope  they  will  read  this 
letter  carefully  and  write  me  if  they  feel 
they  have  not  been  justly  treated  in  any 
transaction. 

On  the  other  hand,  I  do  think  that  manu- 
facturers should  publish  the  shipping  weight 
of  all  articles  which  they  do  not  ship  pre- 
paid. Many  of  them  do,  but  to  those  who 
don't  I  want  to  recommend  it  now,  right 
here,  and  I  hope  that  all  who  read  this  will 
think  it  over  and  follow  the  suggestion. 

Write  again,  Mr.  Reed. 

Very  cordially  yours, 

Advertising  Manager. 


Tests 

By  ROBERT  F.  GOWEN 

(Continued  from  page  1281) 


reporting  good  reception  when  using  only 
one  receiving  tube. 

While  continuing  tests  with  Mr.  Charles 
Candler  at  St.  Mary's,  Ohio,  the  signals 
and  speech  were  picked  up  by  Mr.  R.  H.  G. 
Matthews,  Chief  Engineer  of  the  Chicago 
Radio  Laboratory  at  his  Chicago  Station. 
He  reported  that  the  speech  could  be  heard 
plainly  at  a  distance  of  over  10  feet  from 
the  telephone,  altho  the  buzzer  on  the  modu- 
lated wave  was  slightly  louder.  The  power 
imput  for  these  tests  was  285  watts. 

A  continuance  of  tests  with  Mr.  Mat- 
thews during  the  last  week  in  January, 
brought  in  reports  from  Little  Rock, 
Arkansas,  and  from  Valley  City,  North 
Dakota,  distances  of  about  1200  and  1500 
miles  respectively.  Mr.  Clayton  at  Little 
Rock  reported  the  speech  particularly 
understandable,  but  Mr.  Pray  at  Valley 
City,  North  Dakota,  stated  that  the  speech 
was  weak,  but  that  he  was  using  a  very 
inefficient  receiving  set.  In  February,  the 
speech  was  successfully  heard  and  copied 
at  Baudette,  Minnesota,  which  is  nearly  as 
far  away  as  Valley  City,  and  many  letters 
have  been  received  from  St.  Paul,  St.  Louis, 
Minneapolis,  and  many  cities  in  Michigan 
to  the  same  effect.  In  the  latter  instances, 
however,  the  imput  was  increased  to  510 
watts  and  in  one  or  two  cases  the  tests  were 
made  on  a  prearranged  schedule. 

In  practically  every  instance  the  reports 
were  most  enthusiastic  as  to  the  modula- 
tion or  clearness  of  the  speech.  Whole 
spoken  sentences  were  quoted  and  some 
even  went  so  far  as  to  comment  upon  the 
accent  of  the  person  talking.  The  reports 
unanimously  indicated  that  once  the  receiv- 
ing station  found  the  tune  of  the  trans- 
mitted wave,  there  was  no  difficulty  in  hear- 
ing the  speech  clearly  and  loudly.  Mr. 
Candler  at  St.  Mary's  reported  one  night 
that  he  could  not  use  his  two  steps  of. 
amplification  as  it  hurt  his  ears.  He  tele- 
graphed back  that  the  writer's  voice  fairly 
screamed  at  him. 

The  experiments  have  shown  that  with  a 
remarkably  small  power  imput,  stations 
practically  half  way  across  the  United 
States  can  be  reached  even  when  the  set 
is  operating  very  inefficiently  on  an  aerial 
and  on'  wave-lengths"  for'  which  "^it  is 'Wot' 
designed    

The  tests  are .  being  continued  at  .eleven 
o'clock  nightly  and  the.  writer  .would  be 
pleased  to  hear  from  those  who  are  inter- 
ested as  to  their  results  in  receiving  him 
-at --some -distance!. ^  -  — — 


Super-Sensitive  Microphone  °JiLX 

This  instrument  is  offered  yX*"" 
at  an  extremely  low  price. 
It  is  excellent  for  building  your 
.own  amplifier.  Can  also  be  used 
in  many  experiments  where  a 
'sensitive  microphone  is  required. 


Detectagraph,  $18.00 


This  detecting  instrument  of  mar- 
velous sensitivity  can  be  used  for 
detecting  secret  conversations. 
Outfit  consists  of  Sensitive  Trans- 
mitter, 25-ft.  Black  Cord,  Re- 
ceiver, Headband,  Case  and. 
Battery. 

Send  for  One  To-day  and 

Convince  Yourself   

Detectagraph  $18.00 

THE  $18.00  MICROPHO 

DEAF-PHONE 

is    a    super-sensitive  instrument 
which  has  been  developed  to  meet 
the  demands  for  a  practical  and 
efficient  hearing  device  at  an  ex- 
tremely low  price.    It  is  equal  to 
any    $35    instrument   made  and 
superior  to  most  of  them.  The 
outfit    consists    of    One  Super- 
Sensitive  Transmitter  with  cord 
connector;  One  Super -Sensitive  Ear  Piece  with  small 
black  cord;  One  Black  Single  Headband;  Black  Case 
and  Two  Batteries. 


Adjusted  Model  "B"  Horn,  with  No. 
20  High  Grade  Loud  Talking  Receiver, 
Cord  Plugs  and  Desk  Stand  Base. 
Price,  $12.00  Complete. 

Write  To-day  for  Free  Booklet 


G.  B0ISS0NNAULT  CO. 


26  Cortlandt  St. 


New  York 


Makers  of  Super-Sensitive 
Microphone  Apparatus 


3-INCH  DIAL  INDICATOR 

Black 
Composition 
with  Brilliant 
White  Filled 
Engraving 

No.  66  Dial  only.  .......  75  cents 

No.  67  with   Bakelite   knob,  $1.30 

For  sale  at  all  RADISCO  Agencies 
Sent  postpaid. 
NEW     CATALOG     JUST  OUT, 

ready  for  distribution  at  once.  Con- 
tains News,  Illustrations  and  de- 
scriptions of  all  standard  radio  parts. 
Sent  anywhere  upon  receipt  of  1  Oc. 

A.  H.  CORWIN  &  CO. 

4  West  Park  St.  Newark,  N.  J. 


What  are  the  Wild 
Waves  Saying? 

You  can  find  out  with  "Ace"  equipment. 

We  can  furnish  parts 
for  audion  control  panels 
and  amplifiers.  The 
panels  are  3/16"  for- 
mica, grained  finish,  let- 
tering in  white.  Con- 
trol panel  includes  sock- 
et, grid  leak,  grid  con- 
denser, rheostat,  binding 
posts  and  formica  panel. 
Amplifiers  include  the 
above  and  transformer, 
etc.,  all  ready  to  wire. 

Audion  Control  Panel    $7-50 

One  Step  Amplifier   10.00 

Audion  Control  Panel  and  One  Step  Amplifier 

-on  large  panel   J   $17.50 

Two  Step  Amplifier  on  large  panel   20.00 

You  may  pay  more,  but  you  can't  buy  better 

THE  PRECISION  EQUIPMENT  CO.  (Inc.) 

Manufacturing  Engineers 
2437  Gilbert  Ave.,  Dept.  E,  Cincinnati,  Ohio 
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A  Wireless  Telephone  Now 
Possible  for  Every  Radio  Amateur! 


DeForest  Complete  Radiophone 
Transmitting  and  Receiving  Station 


Time  "0,"  "A  0,"  Oscillion  Transmitter  for  Radio  Telephone  and  Tehnroph 
lor  bofh  traZmission  and  reception.     The  instruments  may  be  purchased  separately. 


catalogue  and  get  complete  details. 


TRANSMIT  your  messages  in  words  instead  of  dots  and  dashes!  Install  a  DeForest 
Oscillion  Radiophone  Transmitter  as  part  of  your  set  and  you  can  do  it.  Nothing  compli- 
cated or  impractical.  The  Type  "0"  Transmitter  shown  below  plugs  into  lamp  socket. 
Just  plug  in,  connect  antennae  and  ground,  push  a  button  and  talk  I  Voice  quality  superior  to 
that  over  a  wire;  clear,  distinct  and  continuous.  Once  adjusted  it  requires  no  further  attention. 
No  special  apparatus  needed  to  receive  Radiophone  messages  over  limited  distances.  Same 
transmitter  equally  effective  for  both  telephone  and  telegraph.   Throw  a  switch  and  telegraph ; 

throw  it  back  and  talk!  Not  an  experiment  or  an  im- 
practical instrument.  Absolutely  perfect  in  performance 
and  guaranteed  to  operate  as  claimed  when  instructions 
are  followed. 

Add  the  DeForest  Oscillion  Radiophone  Transmitter  to 
your  set  and  you  can  send  messages  by  telegraph  or  tele- 
phone.   Its  cost  is  not  prohibitive  and  it  is  the  coming 
development  in  Radio  Service.    Find  out  all  about  it- 
Send  for  the  DeForest  Catalogue 

A  56-page  book  full  of  vital  Radio  information 
for  the  Amateur,  including  wiring  diagrams  and 
other  data.  Sent  postpaid  for  10  cents  in 
stamps.    Send  for  yours  today. 

DEFOREST  RADIO  TELEPHONE 
&  TELEGRAPH  COMPANY 

Inventors  and  Manufacturers  of 
High    Grade     Radio  Apparatus. 

New  York  City. 


{left);  Type 
Detector  and 


Send  for 


1399  Sedgwick  Avenue 


LICENSED   BY  DEFOREST 

AudioTron 

The  Original  Tubular  Vacuum  Amplifier 

The  \udioTron  Vacuum  Tube  is  now  manufactured  and  sold  as 
a  genuine  audion  licensed  under  DeForest  Patents  Nos.  841,38/  and 
879  5  ^2  to  be  used  only  for  amplification  in  radio  communication  and 
only  for  experimental  and  amateur  purposes  and  only  in  audio  frequency 
circuits. 

The  AudioTron  has  a  double  filament  of  special  thorium  tungsten  and  the  operating 
life  is  over  2,000  hours.  No  special  socket  is  required  The  electrical  and  mechanical 
dimensions  result  in  a  heavy  plate  current  and  corresponding  signal  strength.  Plate  volt- 
age under  40.    Our  guarantee  insures  satisfaction. 

PRICE  $6.00  EACH 

If  your  local  dealer  cannot  supply  you  we  will  ship  postpaid  when  cash  accompanies 

01  C The  AudioTron  Exclusive  Guaranty:  Each  and  every  AudioTron  is  guaranteed  to 
arrive  in  good  condition  and  to  prove  fully  satisfactory.  Replacement  of  unsatisfactory 
tubes  will  be  made  free  of  charge. 

AudioTron  Audio-Frequency  Transformer  $7.00 
Laminated  closed  core,  two  coil  type. 
DEALERS: — Write  for  our  attractive  trade  Proposition. 
AUDIOTRON  SALES  CO.  Lick  Bld£.  SAN  FRANCISCO,  CALIF. 
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Mesco  Radio  Buzzer 

With  Shunt  Resistance — 
U.  S.  Navy  and  U.  S.  Army  Standard 

The  Radio  Officers  of  the  NC  Planes,  after  testing  all  other  buzzers, 
to  use  the  "Mesco"  on  their  radio  equipment.    The  R-34  was 
with  two  Mesco  Radio  Buzzers. 

Because  of  its  reliability  and  constancy  in  operation; 
greater  output  efficiency;  ease  of  adjustment;  unaffected  by 
extreme  variations  in  weather  conditions;  exposed  wires 
eliminated. 

Sparking  is  almost  entirely  eliminated,  so  that  the  energy 
lost  in  light  and  heat  in  the  operation  of  other  buzzers  is 
here  conserved  and  radiated  in  the  form  of  oscillating  energy. 

This  buzzer  maintains  a  constant  note  and  is  recommended 
as  an  exciter  for  checking  wavemeters  where  pure  note  and 
ample  energy  are  required. 

List  No.  55,  Mesco  Radio  Buzzers.    Price  $2.05. 

Get  a  Copy  of  Our  Complete  Wireless  Catalog  and  Order 
All  of  Your  Radio  Material  from  One  Source  of  Supply  and 
Save  Trouble. 

Send  25c  for  a  Copy  of  Wireless  Manual  and  Catalog. 
Ready  May  10. 

You  cannot  get  satisfaction  from  wireless  instruments  unless  they 
are  absolutely  perfect.  The  slightest  imperfection  in  construction  de- 
stroys their  efficiency.  We  offer  for  sale  wireless  apparatus  only  of 
the  highest  quality,  guaranteed  to  be  mechanically  and  electrically 
perfect. 

Our  combined  Manual  and  Catalog  illustrates  and  accurately  describes  the 
uses  of  standard  radio  instruments  and  should  be  of  great  assistance,  not  only 
to  the  amateur  but  also  to  the  professional  user  and  experimenter  in  selecting 
proper  radio  material. 

We  make  a  charge  of  25c  for  this  Manual,  issuing 
a  coupon  redeemable  on  an  order  for  $5.00  or  more. 
It  is  the  last  word  in  wireless  catalogs.     Send  for  a  copy  now. 
You  cannot  afford  to  be  without  one  when  you  want  to  buy. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 


New  York, 
17  Park  Place. 


St.  Louis 
1 106  Pine  St. 


Chicago, 
1 14  So.  Wells  St. 


San  Francisco, 
604  Mission  St. 


^Witajy)"*Co. 


DUCK'S 


New  Big-200  Page  No.  14 
Wireless  Catalog  and  100 
Page  Electrical  Catalog 


The  wireless  catalog  mailed  for  12c  and  the  electrical  catalog  for  6c, 
either  in  stamps  or  coin,  which  amount  you  are  privileged  to  deduct 
on  your  first  order  of  $1.00.  Catalog  positively  not  sent  otherwise. 
This  edition  of  our  wireless  catalog  is  the  most  complete  and  elaborate 
we  have  ever  put  out.  It  embraces  everything  in  wireless  worth  while. 
^  As  an  enclyclopedia  of  information  it  is  invaluable.    It  is  printed  on 

excellent  paper  and  with  a  beautiful  cover.  Your  amateur  friend  will  tell  you  that  there 
never  has  been  any  wireless  catalog  to  take  the  place  of  Duck's,  and  above  all,  that  you 
can  absolutely  rely  on  the  quality  of  every  instrument  listed  in  this  catalog.  In  a  word 
it  is  all  worth  while  catalogs  in  one. 

A  big  improvement  over  our 
former  model.  Primary  divided 
into  four  sections,  with  three 
dead  end  switches,  greatly  im- 
proving selectivity. 
Secondary  divided  into  three 
sections,  with  two  dead  end 
switches,  eliminating  harmon- 
ics. The  change  in  the  con- 
struction of  the  guide  rod  sup- 
port makes  it  possible  to  obtain 
a  looser  coupling.  It  is  a  won- 
derful improvement  over  our 
old  model  both  in  performance 
and  appearance.    Only  $23:50. 

NEW  MODEL  5BB.  NAVY  TYPE  RECEIVING  TRANSFORMER 


The  secondary  on  our  new  type 
Arlington  is  divided  into  three 
sections  with  two  dead  end 
switches  eliminating  dead  end 
effect  and  harmonics  and  giving 
greater  selectivity.  The  end 
support  is  similar  to  that  on 
our  Navy  type  permitting  a 
looser  coupling.  It  is  a  beau- 
tifully finished  instrument 

Price  only  $12.50 


OUR  IMPROVED  ARLINGTON  RECEIVING  TRANSFORMER 


THE  WILLIAM  B.  DUCK  CO.,  230-232  Superior  St.,  Toledo,  Ohio 


By  PROF.  FLOYD  L.  DARROW 

(Continued  from  page  127) 


Ace/u/ene  burner 
Rubber  co/inecto/j  / 


Pincfi  act  Jl 

TJ,  Rubber  J/opper 

.W/resi/pparf 


rigs 


Here  You  Are,  Boys.    Make  Your  Own  Gas  | 
Light  for  Your  Lab. 

A  Gas   Formed  by   Boiling   Borax,  Sulfuric 
Acid  and  Alcohol  Gives  a   Beautiful  Green 
Flame  When  Ignited. 


Put  the  apparatus  together  as  shown  in 
figure  8.  Then  fill  the  chimney  two-thirds 
full  of  lumps  of  calcium  carbid  and  pour 
water  into  the  bottle.  Open  the  pinch  cock 
and  the  water  will  rise  thru  the  disc  and 
coming  in  contact  with  the  carbid  will 
generate  the  acetylene,  which  in  a  few 
moments  may  be  lighted  at  the  burner. 

PRODUCING  A  GREEN  FLAME 

In  a  small  flask  place  a  mixture  of  3 
grams  of  borax,  3  c.c.  of  concentrated  sul- 
furic acid  and  20  c.c.  of  alcohol.  In  the 
neck  of  the  flask  insert  a  stopper  and  short 
length  of  glass  tubing.  Over  this,  as  shown 
in  figure  9,  mount  a  short  length  of  medium 
sized  combustion  tubing.  Boil  the  mixture 
and  light  the  vapor  issuing  from  the  top 
of  the  large  tube.  The  result  will  be  a 
brilliant  green  flame. 

GENERATING  COAL  GAS. 

Arrange  apparatus  as  shown  in  figure  10, 
placing  in  the  hard  glass  test  tube  some 
pulverized  soft  coal.  Heat  the  tube  strong- 
ly with  a  Bunsen  burner  flame  and  pres- 
ently a  gas  will  be  given  off  which  may 
be  lighted  at  the  end  of  the  delivery  tube, 
where  it  will  burn  with  a  luminous  smoky 
flame. 

In  the  condensing  tube  will  be  found  a 
tarry  distillate,  which  is  commercially 
known  as  coal  tar  and  is  the  source  of  a 
host  of  organic  compounds. 

In  the  hard  glass  tube  will  be  left  a 
steel  gray  residue  of  coke. 


Even  Coal  Gas  Generation  Is  Not  Exempt, 
Provided  You  Have  Two  Test  Tubes,  a 
Burner  and  Some  Sort  of  a  Stand  to  Hold  the 
Same.  The  Gas  Coming  From  the  Small  Tip 
in  the  End  of  the  Terminal  Test  Tube  Can 
Be  Ignited  and  Will  Be  Seen  to  Burn  With 
a  Luminous  Flame. 
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"ASK  ANYONE  WHO  HAS  USED  IT" 

WHAT  OUR  PATRONS  SAY 

"I  can  hear  the  signals  three  times  as  loud  and  clear  as  I  could  with 
my  old  receivers."    (Name  on  request.) 

BRANDES 
WIRELESS 
HEADSETS 

CLEAR  TONE         LIGHT  WEIGHT 
DEPENDABLE  SERVICE 

Score  100%  efficiency  in  actual  use. 
Sharp,  Unblurred,  Readable  Signals 
assured  by 

"BRANDES  MATCHED  TONE" 


S! 


'Superior" 
SW,2000  ohms, $7 


Exactly  matching  the  tone  of  both  receivers  in  each  set  and  thus  eliminat- 
ing all  confusion  due  to  unmatched  harmonics. 

Buy  a  Branch's  Superior  Headset  and  use  it  critically  for  ten  days. 
Then,  if  it  doesn't  come  up  to  our  claims  or  your  expectations,  return 
it  and  your  money  will  be  cheerfully  refunded.  Test  it — compare  with 
others — for  sensitiveness,  clearness,  distance.  Prove  for  yourself  the 
fine  quality,  the  "matched  tone."  The  two  diaphragms  toned  exactly 
alike,  strengthen  the  signals  and  prevent  blurring.  Used  by  many  U.  S. 
Government  experts,  and  experts  abroad;  by  colleges  and  technical 
schools;  and  by  professionals  and  amateurs  everywhere. 

SEND  4c  FOR  CATALOGUE  E 

C.  BRANDES,  Inc.  32  Union  s<iuare 

Room  814  New  York  City,  U.  S.  A. 

WIRELESS  RECEIVER  SPECIALISTS 


TRIAL 
OFFER 


Complete  Line  of  Brandes  Receivers  for  those  in  Canada.  Send  stamp  for  Pamphlet  "E" 
Scientific  Experimenters,  Ltd.,   11  St.  Sacrament  Street,  Montreal,  P.  Q.,  Canada 


Experimenters ! 

FOR  RESULTS  USE 


Triod 


rioae 

(Trade  Mark) 

Vacuum  Tubes 

Immediate  Delivery  $7.00  Each  Postpaid 

FOR  DETECTORS  OR  AMPLIFIERS 
WILL  FIT  ANY  STANDARD  FOUR-PRONG  SOCKET 
TRIODE  Appliances  also  include  Eaton  Oscillators, 
Two-step  Amplifiers,  Vacuum  Tube  Sockets,  Grid 
Locks  and  Audion  Frequency AmplifyingTransform- 
ers.  When  ordering  radio  apparatus  specify  TRIODE 
to  insure  receiving  only  apparatusandappliancessup- 
plied  by  the  Wireless  Specialty  Apparatus  Company. 
Catalog  will  be  sent  on  receipt  of  25c  in  stamps. 

VIRELESS  SPECIALTY  APPARATUS  CO. 

BOSTON,  U.  S.  A. 


PREPARATION  OF  WATER  GAS. 

Water  gas  is  one  of  the  most  important 
fuel  and  illuminating  gases  and  may  be 
prepared  as  follows : 

Set  up  apparatus  as  shown  in  figure  11, 
using  a  hard  glass  combustion  tube  18 
inches  long  and  *4  of  an  inch  in  diameter. 
In  the  end  of  the  tube  n;xt  to  the  flask 
of  boiling  water  insert  a  roll  of  previously 
ignited  asbestos  paper,  into  which  the  tube 
from  the  boiling  flask  should  lead.  The 
asbestos  is  to  prevent  the  breaking  of  the 
tube  from  the  condensation  of  steam.  In 
the  combustion  tube  place  lumps  of  char- 
coal and  heat  them  to  redness  with  a  4-tube 
burner.  Then  boil  water  in  the  flask  and 
pass  the  steam  over  the  glowing  charcoal. 

REFINING  CRUDE  PETROLEUM 

Arrange  a  distilling  flask  and  condenser 
exactly  as  they  were  for  the  distillation  of 
alcohol,  as  described  in  the  February  issue. 
Be  sure  all  connections  are  tight. 

In  the  flask  place  some  glass  beads  and 
fill  it  half  full  of  crude  petroleum.  The 
thermometer  used  should  be  able  to  regis- 
ter as  high  as  360°  C.  Having  provided 
a  wet  towel  to  smother  the  flames  in  case 
of  accident,  begin  heating  the  flask.  Notice 
that  the  petroleum  very  soon  begins  to  boil. 
Catch  the  distillate  in  a  small  dry  flask^and 
when  the  temperature  has  risen  to  70°  C, 
replace  it  with  another  flask.  Continue  the 
distillation  changing  the  receiving  flask  at 
80°  C,  120°  C.  and  150°  C.  stopping  when 
300°  C.  has  been  reached.  This  will  give 
five  fractions  and  a  thick  tarry  residue  in 
the  flask. 

The  products  are  practically  the  same  as 
the  petroleum  products  sold  on  the  market : 
Petroleum  ether 
Light  gasoline 
Heavy  gasoline 
Naptha 
Kerosene 

Lubricating  oils    1  Obtained  from 
Vaseline  }    the  residue  in 

Parafine  J     the  flask. 

Pour  the  residue  from  the  flask  while  it 
is  still  hot  and  rinse  the  flask  with  gasoline. 

FLASHING  POINT  OF  KEROSENE 

A  sure  index  to  the  grade  and  safety  of 
kerosene  is  its  "flashing  point."  This  is 
the  temperature  at  which  the  vapor  rising 
from  oil  will  "flash"  when  a  flame  is 
brought  near  it. 

In  a  tin  cup  placed  over  a  Bunsen  burner 
pour  four  tablespoonfuls  of  kerosene.  Try 
to  light  it  with  a  match.  If  it  is  a  good 
grade  of  oil  you  will  not  succeed.  Gently 
heat  the  cup  and  contents  and  at  frequent 
intervals  try  to  light  the  vapor,  at  the  same 
time  taking  the  temperature.  The  tempera- 
ture at  which  the  vapor  will  just  ignite  is 
approximately  the  flashing  point  of  the  oil. 
The  flashing  point  of  good  grades  of  kero- 
sene is  from  120  F.  to  140  F.  If  the  oil 
does  not  simply  flash  and  go  out  but  con- 
tinues to  burn  you  have  past  the  flashing 
point.  In  that  case  put  out  the  flame  by 
covering  the  cup  with  a  glass  plate  and 
allow  its  contents  to  cool.  Every  minute 
or  two  test -with  a  lighted  match.  The 
lowest  temperature  at  which  the  vapor  will 
just  ignite  is  the  flashing  point. 

(The  next  paper  will  appear  in  an  early 
issue.) 


ATTENTION!!! 


RADIO,  ELECTRICAL  and  CHEMICAL' 
laboratory  owners,  refer  to  our  monthly  lab*< 
oratory  contest  on  Page  No.  1288,  for  prizes 
offered  for  laboratory  pictures.  We  have  not 
received  any  worth  while  photos  for  several 
months.  Now  is  the  time  to  get  busy  with 
that  camera  and  take  a  photo  of  your  "Lab," 
and  do  not  forget  one  of  yourself!  The  more 
good  ones  we  get,  the  more  we  will  pub- 
lish,— so  send  us  some  "real  Lab"  photos  by 
the  very  next  mail,  won't  you? 
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"RW4,"  Size  12"  x  9"x  6% 


MIGNON  "RW4" 
UNDAMPED  WAVE 
RECEPTORS 

Loose  Couplers 
Loading  Coils 
Variometers 
Amplifiers 

Strongest,  Most  Distinct  Signals 


IMPORTANT  NOTICE 

The  Mignon  System  Apparatus,  "RW1,"  "RW2"  "RW3"  and  "RBD8" 
are  no  longer  manufactured  and  are  superseded  by  the  improved  "RW4," 
"UW1"  and  "BD1."  These  apparatus  are  manufactured  exclusively  by  the 
MIGNON  MFG.  CORP.,  sole  owners  of  the  Mignon  System  Patents.  (See 
U.  S.  Letters  Patent  No.  1329672.) 

INFRINGERS  WILL  BE  PROSECUTED. 
MIGNON  MANUFACTURING  CORPORATION,  -  -  NEWARK,  N.  J. 


DAMPED  AND  UNDAMPED  WAVE 
APPARATUS  FOR  ALL  PURPOSES 

Endorsed  by  Radio  Department  of  D.,  L.  &  W.  R.  R.  Co. 
Write  for  Literature. 

MIGNON  MFG.  CORP. 

NEWARK,  N.  J. 

Dept.  E 


Bunnell  Instruments 
Always  Satisfy—- 

Our  Jove  Detectors 
Simplest  and  Best — 
Sample  by  Mail,  $1.80 
Tested  Galena  Crystals,  25c  per  box. 

Our  Keys,  Spark-Gaps,  Condensers, 
Transformers,  etc.,  are  High  Grade, 
but  inexpensive. 
Send  Stamp  for  our  New  Catalog  42  E. 

J.  H.  BUNNELL  &  CO.  32  Park  Place,  New  York 

(Marconi  Licensee) 


Jove  Detector  (Patented] 


Build  Your  Own  Wireless  Receiving  Set 

Think  of  the  pleasure  and  praetk-al  experience  ynu  will  train  in  making  your  own  set.    You  can  save  at 
least  $2">.0i)  hy  buying  the  parts  and  assembling  it  yourself.    This  is  not  a  toy.  but  a  regular,  large  sized 
set  (16"xS"xG")  capable  of  receiving  messages  ranging  in  wave  length  from  170  to  2,500  meters.     We  will 
^  furnish  you  with  large,  full  sized  blue-print  and  full  information 

"-3sai^ — i  ■  i   concerning   winding    of   coils,    mounting    of   instruments   on  panel, 

"hook  up" — in  fact  complete  detailed  instructions,  written  in  plain 
easy  to  understand  language. 

OUR  OFFER  IS  THIS 

Send  $1.00  and  we  will  send  you  the  blue-print  and  instruction 
sheets — also  prices  of  all  parts.  When  you  order  at  one  time  $5.00 
or  more  worth  of  parts,  you  may  deduct  this  $1.00  from  the  total. 
Since  the  blue-print  and  instructions  alone  are  worth  $1.00  and 
since  we  can  save  you  money  on  wireless  material,  you  cannot 
possibly  lose.  So  send  $1.00  today  before  this  slips  your  mind  and 
start  making  your  set  as  soon  as  possible. 


K  &  G  WIRELESS  SUPPLY  CO. 


Dept.  15A,  152  Chambers  Street 


New  York  City 


ESS  AMATEU 

f  I     „      On     nf  o  tuts    f/W     fill!     HfiSCHntion     Of  th< 


Bend  a  2c  stamp  for  full  description  of  the  most 
efficient  detector  in  the  wireless  field  today. 
Tested  by  Marconi  Wireless  Telegraph  Co.  and  U.  S.  Government.    Instantly  adjustable 
at  a  constant  pressure. 

,  L.  STEWART  BARR,  Inventor,  Vice-President  of  The  Service  Radio  School 

THE  BARR  MERCURY-CUP  DETECTOR  Dept.  A,  The  Wyoming.  Washington,  D.  C. 
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merits  are  purchased  intelligently  and  care- 
fully, the  amateur  station  can  pick  up  sig- 
nals from  stations  many  thousand  miles 
distant. 

TRANSMITTING  APPARATUS. 

The  prevailing  question  in  Amateur 
circles  in  regard  to  transmitting  apparatus 
seems  to  be  whether  or  not  it  will  be  "arc 
or  spark."  Personally,  I  am  firmly  con- 
vinced that  the  spark  will  stay  for  some 
time  to  come.  The  arc  is  being  widely  de- 
veloped commercially,  but  so  is  the  spark, 
and  for  short  wave  lengths,  the  spark  has 
proved  the  more  satisfactory  to  date.  In 
view  of  the  rapid  development  of  the  arc, 
two  or  three  manufacturers  have  put  an 
amateur  undampt  wave  transmitter  on  the 
market,  all  of  which  are  excellent  sets  of 
their  kind.  They  are  capable  of  doing  very 
good  work  with  the  small  amount  of  power 
which  they  consume.  They  may  also  be 
used  as  radio  telephones,  with  a  slightly 
decreased  range  than  when  used  as  tele- 
graph transmitters. 

A  vacuum  tube  transmitter  is  also  on 
the  market  now,  and  looks  promising,  but 
the  choice  today  lies  with  the  individual 
Amateur.  It  will  probably  mean  that  a 
bunch  of  us  will  have  to  install  arcs  at  the 
same  time  or  let  the  old  spark  do  the  work 
for  a  few  years  longer.  She  has  done  so 
well  in  the  past,  and  there  is  still  such 
room  for  improvement  in  spark  sets  that 
it's  a  little  early  to  think  of  undampt  waves 
for  two  hundred  meter  work.  Let's  turn 
our  attention  to  better  results  with  the 
spark  sets.  Develop  the  non-synchronous 
rotaries.  There  is  room  and  then  some 
for  improvement  there.  Get  after  them 
and  let's  see  what  can  be  done  toward  mak- 
ing an  ideal  spark  set.  Go  after  oil  con- 
densers, or  at  least  those  with  reliable  in- 
sulation. Oscillation  transformers  should 
be  wound  with  heavy  ribbon  and  of  a  width 
that  will  count — not  quarter  inch  stuff,  or 
even  half.  Make  one  or  one  and  a  half 
inches  wide  for  a  one-kilowatt  set.  Trans- 
formers, too,  should  be  of  proper  design 
and  are  often  better  purchased  than  made 
at  home.  Above  all,  keep  your  leads  short, 
and  heavy,  and  get  enough  turns  into  your 
oscillation  transformer  to  chase  the  energy 
across.  What  will  a  quarter  turn  in  the 
primary  do? — make  it  one  and  a  half,  and 
cut  down  your  leads  elsewhere. 

There  is  a  vast  field  for  the  development 
of  a  good  spark  coil  set.  We  don't  all 
live  in  the  city  where  we  can  have  "AC" 
by  turning  a  switch.  Get  a  spark  coil  with 
a  good  vibrator  or  substitute  some  sort  of 
interrupter  for  the  vibrator — they  are  woe- 
fully poor  at  best.  Then  see  what  you  can 
do  with  it,  and  if  you  hit  something  real 
pood,  let  us  all  know  about  it — don't  keep  it 
to  yourself.  In  your  spark  coil  experiments, 
tho,  watch  your  wave,  for  the  spark  coil 
and  little  boy  are  the  pests  of  the  "relay 
frame,"  and  no  one  wants  to  be  clast  with 
them. 

Get  busy  now,  and  let's  see  if  we  can't 
have  some  really  good  stations  this  season. 
We  had  scores  before  the  war,  but  we 
want  hundreds  now.  Let's  have  descrip- 
tions and  data  on  the  good  stations  and 
apparatus  so  that  we  may  all  benefit.  I 
have  made  receiving  outfits  such  as  de- 
scribed herewith,  and  they  have  given  me 
wonderful  results.  Lying  in  the  harbor 
at  Antwerp,  Belgium,  quite  a  way  inland, 
I  had  no  trouble  in  getting  Arlington's 
spark,  Tuckerton's  alternator  and  several 
U.  S.  arcs,  with  one  bulb.  If  they  prove 
as  satisfactory  on  short  waves  as  they 
have  proved  on  the  long  ones,  I'm  going 


to  describe  them  for  you  fellows, 
all  do  that. 


Let's 
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ANNOUNCEMENT 

SUMMER  session 
opens  May  ist. 
Complete  course  pre- 
paring you  for  license 
and  best  paying  posi- 
tions. Rapid  progress, 
individual  attention, 
classes  of  limited  size. 
Write  for  descriptive 
literature. 

Y.  M.  C.  A. 
RADIO  SCHOOL 

Marcy  Avenue  near  Broadway 
BROOKLYN,  N.  Y. 

Telephone,  Williamsburg  3800 


RADIO  APPARATUS 

Distributors  of  Reliable  Experimen- 
tal and  Laboratory  Radio  Apparatus 
for  High  Schools,  Colleges  and 
Individuals. 


More 
than 


At  F.  D.  Pitts  Co.,  Inc.,  you  will  find 
an  exposition  of  reliable  radio  appa- 
ratus and  supplies  from  the  foremost 
manufacturers  of  the  country.  No 
other  store  has  such  a  complete  line 
of  equipment,  nowhere  else  is  such 

an  opportunity  to  choose  from  the  products 
of  so  many  radio  manufacturers.  A  fea- 
ture which  must  appeal  to  experimenters 
is  that  we  keep  things  in  stock.  Immediate 
delivery!  Give  our  service  a  trial!  Send 
6  cents  in  stamps  for  new  catalog.  Every 
experimenter  should  have  it. 

F.  D.  PITTS  CO.,  Inc. 

Dept.  D 

12  Park  Square,  Boston  11,  Mass. 


DAVC  Oet  the 
DU  I  O  most  at- 
tractive warning  sign 
made.  Your  den  is  in- 
complete without  it. 
Printed  in  red  on  white 
cardboard  IV^'xlV/i". 
Reduced  to  10c  each. 
Send  2c  for  postage. 
Don't  buy  plain  print- 

 ed  signs. 

We  are  giving  away  hundreds  of  expen- 
■  ■  rvriri  sive  wireless  instruments,  electrical  appa- 
ratus, supplies,  etc.,  for  selling  a  household  article 
that  goes  like  wildfire. 

Answerthisadvertisementonly  if  you  will  remlt4c  for  catalogue 
and  you  will  be  able  and  willing  to  leave  a  deposit  of  75  cents  for 
onrgooda.  Don't  send  the  deposit  now.  Justflendforinformation. 
If  dissatisfied ,  deposit  will  be  returned. 

L.  BECK  NOVELTY  HOUSE 
1298  Carroll  Street  Brooklyn.  N.  Y. 


'  You  can  be  quickly  cured,  if  yoa 

'STAMMER 


A 

m  Send  10  cents  coin  or  stamps  for70-page  book  on  Stara- 
M   merino  and  Stuttering,  "lis  Cante  and  Cure."  It  tells  how  I 
±M    cured  m  yeel  f  after  stammering  for  20  years. 
^    Benjamin  N.  Bogue,  765  Bogue  Bydg  Indianapolis 
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One  of  the  five  men  had  establisht  himself 
as  a  lookout  in  a  public  washroom  down 
the  corridor,  a  few  paces  from  the  outer 
door  of  the  consulate. 

It  was  arranged  that  if  danger  should 
threaten  he  would  walk  down  the  corridor 
and  give  two  quick  taps  on  the  door.  On 
the  night  mentioned  he  did  hear  some  one 
coming  up  a  stairway.  Quickly  he  gave  the 
alarm  and  then  hastened  back  to  his  secret 
post  in  the  lavatory.  Then  men  who  had 
been  operating  on  the  filing  cases  flicked  off 
their  electric  light,  which  was  a  specially 
arranged  one  that  illuminated  only  a  limited 
area.  They  gained  hiding  places  under 
tables  and  behind  desks  barely  in  time  to  be 
out  of  sight  when  the  watchman,  if  such  it 
was,  opened  the  door  and  peered  inside.  But 
he  was  there  evidently  just  as  a  matter  of 
routine,  in  the  course  of  his  regular  rounds, 
and  did  not  chance  to  notice  anything  un- 
usual about  the  office,  tho  one  of  the  search- 
ers was  lying  within  four  feet  of  him.  After 
a  moment  or  two  he  continued  on  his  way. 

Every  detail  of  the  plan  of  restoring  the 
safes  and  filing  cases  to  their  usual  condi- 
tion was  carefully  thought  out.  One  man 
was  even  assigned  to  the  job  of  seeing  to  it 
that  the  dust  on  the  filing  cases  was  about 
as  it  had  been.  He  swept  up  dust  from  the 
floor  and  placed  it  where  finger  marks 
might  have  showed. 

The  visits  of  the  five  men  continued,  be- 
ginning probably  late  in  April,  until  the 
early  part  of  July,  and  it  is  believed  that 
in  the  early  morning  of  the  Fourth  of  July, 
by  way  of  patriotic  coincidence,  the  last  of 
the  German  documents  were  removed  from 
the  consulate. 

On  this  final  visit  the  five  men  arranged 
to  open  a  section  of  filing  cases  and  also  the 
steel  trunk,  which  was  locked  and  sealed 
about  as  the  safes  had  been.  It  had  been 
left  until  the  last,  because,  for  some  reason, 
the  men  had  an  idea  that  the  papers  it  con- 
tained might  be  of  the  least  importance. 
The  truth  was  that  the  Germans  had  in- 
tended this  trunk  to  contain  the  most  im- 
portant documents  of  all. 

But  when  the  men  succeeded  in  opening 
the  one  remaining  section  of  the  filing  cases 
and  this  steel  trunk  they  had  a  surprise  that 
left  them  breathless. 

Both  the  filing  case  and  the  steel  strong 
box  were  already  emptv ! 

They  had  been  carefully  sealed  up  by  the 
Germans  without  containing  any  papers  at 
all.  It  is  now  pretty  well  understood  that 
the  papers  had  been  secretly  taken  away  by 
one  of  the  Germans  who  was  intrusted  with 
the  job  of  storing  and  sealing  them  up.  Just 
what  personal  use  he  intended  to  make  of 
them  never  has  been  disclosed.  They  were 
found  by  the  merest  chance,  so  I  have  been 
told,  in  two  large  suitcases  and  a  steamer 
trunk  in  an  obscure  storage  warehouse  some 
weeks  later. 

When  discovered  these  papers  were 
promptly  turned  over  to  the  United  States 
Government.  It  so  happened  that  they 
reached  the  possession  of  Government  offi- 
cials at  about  the  same  time  as  the  other 
papers  taken  bv  the  five  adventurers  from 
the  consular  offices. 

FIVE  ADVENTURERS  UNKNOWN. 

Thus  it  came  about  that  the  United  States 
Government  does  not  know  even  to  this  day 
how,  when  or  by  whom  the  papers  were 
captured. 

Having  once  obtained  the  papers,  the 
Government  set  translators  at  work  on 
th#*  i.  The  variety  of  information  then 
acquired  was  really  astounding,  for  the 
seized  correspondence  showed  how  intri- 
cately Germany  had  allied  its  industrial 
with  its  espionage  system. — New  York 
Tribune. 


A  New  Profession 

AUTOMOTIVE 
ELECTROTECHNICS 

is  open  to  YOU !  The  field  is 
rapidly  growing  —  the  time  to 
train  is  ripe ! 

A  most  complete  equ.pment 
of  standard  apparatus  and  test- 
ing instruments  in  charge  of 
Prof.  E.  L.  Consoliver,  well 
known  Automotive  Specialist, 
and  a  staff  of  experienced,  com- 
petent instructors.  Automobile, 
Airplane  and   Marine  engine, 

IGNITION 
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LIGHTING 

practically  and  thoroughly  taught  in 
courses  of  convenient  length  and 
moderate  cost. 
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courses, — day  or  evening. — 

"Earn  While  You  Learn" 

system  permits  you  to  assist  your- 
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School  of  Engineering  of 
Milwaukee 

181-373  Broadway         Milwaukee,  Wis. 
CLIP  HERE 


School  of  Engineering  of  Milwaukee, 

Milwaukee,  Wisconsin. 
181-373  Broadway, 

Gentlemen : 

I  am  interested  in  Automotive  Electro- 
technics.     Kindly  send  full  particulars. 
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TEWNO  WIRELESS  PRODUCTS  OF  QUALITY 

In  all  of  the  products  shown  below  you  will  find  we  have  used  the  finest  of  materials  and  the  most  accurate 
workmanship.  All  material  guaranteed  against  factory  defects,  as  it  has  always  been  a  principle  with  us  to 
manufacture  products  of  superior  type  but  at  a  reasonable  price. 

"Tewno"  Variable  Condenser 

The  rotary  variable  condenser  is  a  necessity  for  all  experimental  wire- 
less work  and  one  or  two  of  them  are  to  be  found  in  almost  any 
wireless  station.  The  two  most  popular  types  are  the  43  plate  and 
21  plate  with  capacities  of  .001  mfd.  and  .0005  mfd.,  respectively. 
The  large  size  has  21  rotary  aluminum  plates  and  22  stationary  alumi- 
num plates.  The  small  size  has  10  rotary  and  11  stationary  plates. 
The  ordinary  rotary  variable  condenser  is  mounted  in  a  cheap  round 
metal  case  with  a  cheap  composition  top  and  coarse  scale.  Its  plates 
are  0.15"  thick  and  the  shaft  is  3/16"  in  diameter. 
The  "Tewno"  Rotary  Variable  Condenser  has  two  genuine  "Formica" 
ends,  a  clear  glass  case,  a  lA"  shaft  and  plates  .024"  thick  of  a 
special  grade  of  aluminum.  However,  the  biggest  feature  in  favor  of 
our  condenser  is  the  form  of  end-piece  used.  It  is  square,  facing  the 
l  operator.  It  is  not  necessary  to  look  over  one's  hand  to  see  the  scale, 
as  was  the  case  in  the  old  upright  type  of  condenser.  The  scales  on 
these  instruments  are  calibrated  to  2yz  degrees. 

We  recommend  our  43  plate  condenser  for  primary  and  secondary 
tuning  on  sets  of  fair  range  and  for  use  in  oscillating  circuits.  Our 
21  plate  condenser  is  well  adapted  to  short  wave  tuning  for  use  in 
small  wave  meters  and  a  great  variety  of  work  calling  for  a  small 
variable  capacity. 

Do  not  be  fooled  by  an  instrument  that  is  "just  as  good."  These 
are  to  date  the  best  condensers  on  the  amateur  market. 

No.  53—21  plate— .0005  mfd  Price,  $4.75      No.  43-^13  plate— .001  rafd  Price,  $5.50 

"Tewno"  Receiving  Transformer  (Short  Wave) 

Directly  prior  to  the  war,  the  amateurs  were  doing  wonderful  work 
with  specially  made  short  wave  couplers  of  their  own  construction 
and  through  the  use  of  Armstrong  circuits  or  with  straight  audion 
circuits.  Up  to  that  time  no  manufacturer  had  placed  such  an 
instrument  on  the  market. 

In  our  short  wave  receiving  transformer  the  amateur  will  find  the 
embodiment  of  all  of  his  ideals.  It  is  designed  for  use  on  amateur 
aerials  of  from  150  to  200  M.  fundamental  wave  length  and  with 
a  small  capacity  of  variable  condenser  across  the  secondary  will 
easily  tune  to  600  M.  The  windings  are  of  the  very  efficient  type 
known  aa  bank  wound  (an  expensive  process)  and  are  of  heavy 
stranded  conductor  in  silk  sleeving.  They  are  wound  upon  non- 
shrinkable  tubes.  Variation  is  obtained  by  means  of  two  12-point 
switches  mounted  upon  "Formica."  Switches  and  contacts  are 
satin  finish,  nickel  plated,  which  is  in  accord  with  the  Govern- 
ment's specifications.  All  other  metal  work  is  polished  and  nickel 
plated.  Woodwork  has  a  beautiful  hand  rubbed  mahogany  finish. 
No.  23 — Price  $12.00  Order  today  as  orders  will  only  he  ailed  in  rotation  as 

they  come  in.    Remit  by  postal  money  order  or  check. 
The  TEWNO  COMPANY,  150-152  Chambers  St.,  New  York  City 


Price  $12.00 


TRACO  QUALITY 

RECEIVING  TRANSFORMERS 


THE  RADIO  APPARATUS  CO., 


Used  the  world  over.    Insist  on  the  genuine,  built  by 
its   originators.     Substitutes   are   expensive,  irrespective 
of  design.    We  absolutely  guarantee  our  tuners  to  give 
the  maximum  signal  volume.    Delicate  refinement,  un- 
interrupted service  and  high  class  work- 
manship unite  to  make  TRACO  tuners 
the   standard   whereby  all  others  are 
judged.    If  your  Dealer 
does   not  handle  them, 
order  direct  from  us. 

LIBERTY  DETECTOR 
VALVES.  RADIO  AM- 
PLIFYING PHONES, 

type  used  by  the 
I'NITED  STATES, 
BRITISH  and  FRENCH 
GOVERNMENTS,  now 

in  stock,  for  sale. 
Send  stamps  for 
bulletins. 

Pottstown,  Penna.,  U.  S.  A. 


Famous  5A  and  5C  Models 


"DEPENDABLE" 

Radio  Equipment 
DORON  BROTHERS  ELECTRICAL  CO. 

Hamilton,    -    -  Ohio 

Manufacturers  of 

Binding  Posts,  Switch  Points,  Special  Screws,  Nuts,  Parts,  Variable 
Condenser  Shafts,  Separators,  Plates,  etc.  Automatic  Screw 
Machine  and  Punch  Press  Products  of  any  kind.  Get  our  prices 
on  your  Parts. 

Have  you  a  copy  of  our  Radio  Catalogue  No.  9?    It's  free. 


STORAGE  BATTERIES 
FOR  WIRELESS  SERVICE 

Batteries  especially  adapted  for  the  amateur  operator  are  described  and  illus- 
trated in  our  new  Bulletin  No.  175,  copy  of  which  will  be  furnished  on  request. 

THE  ELECTRIC  STORAGE  BATTERY  CO. 

The  largest  maker  of  storage  batteries  in  the  world 
1888         PHILADELPHIA,  PA.  1920 
New  York      Boston  Chicago  Washington      Denver  San  Francisco  Cleveland 

Atlanta  Pittsburgh      Minneapolis       Kansas  City      St.  Louis        Detroit  Rochester 

Special  Canadian  Representatives,  Chas.  E.  Goad  Engineering  Co.,  Ltd.,  Toronto  and  Montreal 
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torn  of  which  is  attached  a  driving  whe 
with  a  perifery  of  sharp  teeth  preventir 
the  Tracer  from  slipping  off  the  table. 

When  a  distant  transmitter  is  actuate 
this  motor  in  the  Battle  Tracer  is  simu 
taneously  operated,  causing  the  drivir 
wheel  underneath  the  Tracer  to  move  slo\ 
ly  along  the  table,  carrying  the  Tracer  wi 
it.  The  distance  traverst  in  this  way 
exactly  proportional  to  the  actual  distan> 
traverst  by  the  ship  itself. 

Lines  of  perforations  are  made  by  tl 
teeth  of  the  driving  wheel  to  trace  tl 
course  of  our  own  vessel.  The  inner  di 
likewise  is  made  to  turn  by  a  third  mote 
and  the  picture  of  the  ship  engraved  upon 
will  show  the  direction  in  which  our  vess 
is  traveling.  In  other  words,  the  engravi 
outline  of  the  ship  on  the  movable  dial 
kept  in  plane  with  the  rotation  of  the  dri 
ing  wheel  carrying  the  Battle  Tracer  aloi 
the  table. 

The  pointer  (D)  heretofore  describi 
going  to  the  outer  surface  of  the  movat 
dial  and  the  inner  surface  of  the  fixt  di 
indicates  on  the  outer  dial  (A)  the  tr 
compass  bearing  of  the  target,  and  wh' 
read  with  reference  to  the  inner  dial  (I 
indicates  the  true  bearing  of  the  targ 
with  respect  to  the  ship. 

A  second  pointer  (E)  controlled  by  a 
other  electric  motor  passes  to  the  smalle 
of  the  three  dials  and  gives  a  reading 
the  speed  of  our  own  ship  transmitted, 
has  been  stated,  on  the  revolution  co 
verter. 

The  enemy  arm  is  continually  beii 
moved  in  accordance  with  the  range,  coi 
ing  from  the  target  bearing  transmits 
On  this  arm  is  located  a  small  carria; 
having  two  pencil  points,  and  traveling  < 
tiny  rollers.  The  distance  of  this  carna; 
to  the  center  of  the  Tracer  is  directly  pr 
portional  to  the  range  of  the  target.  Tr 
distance  is  regulated  by  a  fourth  mote 
actuated  by  the  auxiliary  range  transmits 
On  the  big  gun  turrets  of  the  battleship  a 
the  range-finding  instruments.  These  i 
struments  consist  of  an  arm  30  feet  loi 
with  mirrors  and  lenses  at  each  end ;  one 
set  at  a  90  degree  angle  and  is  moved  un 
the  operator's  eye,  looking  thru  a  he 
near  the  center  of  the  instrument,  spots  t! 
enemy.  Immediately  he  attempts  to  twi 
the  other  end  mirror  so  that  the  enen 
may  be  observed  at  the  same  time.  Tl 
angle  thus  formed  allows  the  computatw 
of  the  range.  The  range  thus  determin* 
is  transmitted  to  the  Tracer  room,  whe 
an  operator  turns  the  Auxiliary  Ranj 
Transmitter  in  accordance  with  the  ii 
formation  he  receives  from  the  range-fin^ 
ing  instrument.  In  this  way  communic 
tion  to  the  Tracer  is  obtained. 

Scales  are  provided  for  reading  the  ran} 
directly.  Likewise,  pencil  points  operat« 
on  the  ends  of  magnets  controlled  by 
clock,  produce  dots  along  side  of  the  cours 
Now,  then,  let  us  see  what  all  these  resul 
come  to.  First,  we  plot  automatically  t 
communications  directly  from  the  propelli 
shafts  and  gyro-compass  the  course  ar 
speed  of  our  ship  on  a  large  sheet  of  pape 

This  is  one  definite  factor  that  is  know: 
Secondly,  instruments,  on  the  mast-heac 
of  the  vessel,  keeping  a  "line"  upon  tl 
enemy  vessel,  cause  the  enemy  arm  to  tra< 
another  course  upon  the  table.  See  di; 
gram  herewith. 

All  of  this  is  figured  out  to  mathematic; 
accuracy  and  system  of  ratios  so  that 
the  enemy  is  eight  miles  away,  the  pencl 
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RADIO 
OPERATORS 

$125.00  per  month 
and  upward  plus 
all  expenses. 

Modern  Equipment — 

Special  Short  Course 

Individual  Instruction 

Finest  Staff  of  teachers 
available 

Dormitory — Swimming 
Pool 

Call  or  write  for 
illustrated  booklet 

Y.  M.  C.  A.  Radio  School 

Dept.  R 

152  E.  86th  Street,  New  York,  N.  Y. 
"BEST  RADIO  SCHOOL  IN  THE  EAST* 


A  Real  Electric 

TELEPHONE 

THAT  WILL  OPERATE 
UP  TO  200  FEET  ON  2 
ORDINARY  DRY 
BATTERIES 

Price  per  set   d*  "1  CA 
(2  Phones)  V1*0^ 

2  Transmitters  ^  1  f\f\ 
and  2  Receivers     *y  L  •  UU 

Send  stamp  for  catalog 

INLAND-SPECIALTY  CO. 

1562  N.  Robey  Street 

CHICAGO,  ILL. 


Radio  Men 
Wireless  Amateurs 

We  carry  a  complete  line  of  Grebe, 
De  Forest,  Marconi,  Murdock, 
Clapp-Eastham,  and  all  other  lead- 
ing makes  of  Radio  Apparatus,  from 
Contact  Points  to  Complete  Sets. 
Agents  for  RAD  I  SCO  Apparatus 

Including  Coils,  "B"  Batteries,  Indicat- 
ing Dials  and  other  parts  distributed  by 
them.   Mail  orders  given  prompt  attention. 

Open  Evenings  until  9:30  P.M. 

KELLY  &  PHILLIPS 

312  Flatbush  Avenue,  Brooklyn,  N.  Y. 
Telephone  Sterling  2380 


Become  a 
Licensed 
Electrician ! 
Read  page  1235 


line  for  the  enemy  will  extend  out  a  definite 
radial  distance  from  the  center  of  the 
Tracer  proper.  If  the  distance  between  the 
two  ships  decreases  the  course  of  the  both 
ships  will  approach  each  other  as  clearly 
noted  on  the  Tracer  table  chart. 

Should  at  any  time  one  of  the  instru- 
ments lose  bearing  of  the  enemy,  the 
operator  at  that  observing  station  releases 
a  button  and  no  mark  is  placed  upon  the 
Tracer  table  until  he  again  finds  the  range. 
Thus  we  now  have  the  complete  and  defi- 
nite data  of  the  speeds  of  both  ships  and 
the  courses  they  are  pursuing. 

If  we  could  fire  a  shot  at  the  instant  that 
we  obtain  the  enemy's  position,  it  would  be 
very  easy  to  put  the  other  vessel  out  of 
commission,  but  it  takes  time  to  elevate  the 
guns  and  make  other  necessary  changes. 
Hence,  a  matter  of  predicting  range  is 
made  use  of.  Calculating  our  own  ship's 
position  by  a  very  simple  adjustment  which 
fits  on  the  Battle  Tracer,  and  knowing  that 
we  ourselves  are  not  moving  to  any  ap- 
preciable extent,  it  is  simple  enough  to  pre- 
determine exactly  what  position  the  other 
ship  may  be  in,  in  say  one  minute  from 
that  period. 

Accordingly,  instruction  is  sent  to  the 
gunners,  the  guns  pointed,  and  the  in- 
stant that  the  ship  gets  into  the  position 
which  had  been  predicted  for  it,  the  order 
to  fire  sends  out  a  broadside  salvo  which  in- 
variably causes  marked  destruction  of 
enemy  life  and  property.  Strange  to  say, 
even  the  time  required  by  the  shells  in 
reaching  their  intended  victim,  is  allowed 
for. 

The  device  is  worked  out  to  the  greatest 
accuracy,  even  to  a  correcting  device  for 
tides,  winds,  ocean  currents,  etc.,  and  provi- 
sion is  made  for  the  condition  of  the  ship's 
hull — all  automatically. 

At  the  revolution  converter  is  an  auto- 
matic indicator  which  corrects  the  speed  of 
the  motors  in  the  Tracer  table  in  accord- 
ance with  the  chart  used.  These  charts  can 
be  set  to  a  scale  of  1-30,000,  1-40,000,  1-60,- 
000,  1-80.000. 

The  advantages  of  Tracer  equipment  on 
any  vessel  regardless  of  whether  the  vessel 
is  engaged  in  war  or  not,  are  manifold. 
Chief  among  these  are  the  uses  that  it  can 
be  put  to  in  recording  accurately  a  ship's 
log,  plotting  at  all  times  the  course  of  the 
vessel  and  being  of  a  great  advantage  in 
what  is  known  as  dead  reckoning.  By  this, 
we  mean  that  a  vessel  may  leave  a  port 
during  a  storm  and  perhaps  two  or  three 
days  later,  may  attempt  to  locate  itself,  but 
due  to  the  fact  that  there  is  no  sun  in 
order  that  observations  may  be  taken,  it 
does  not  know  its  latitude  and  longitude, 
simple  because  it  cannot  recall  how  far  or 
how  fast  it  traveled,  even  tho  compass 
readings  have  been  carefully  jotted  down 
hourly.  Similarly,  in  submarine  work  where 
a  vessel  is  submerged,  probably  for  days,  all 
that  is  necessary,  is  to  determine  its  loca- 
tion, on  the  day  it  sailed,  and  the_  Tracer 
will  tell  you  where  you  are  any  time  you 
may  desire,  having  already  made  correc- 
tion for  tides,  winds,  and  vessel  conditions. 
— Photos  Courtesy  Sperry  Gyroscope  Com- 
pany. 


ATTENTION!!! 

RADIO,  ELECTRICAL  and  CHEMICAL 
laboratory  owners,  refer  to  our  monthly 
laboratory  contest  on  Page  No.  1288,  for 
prizes  offered  for  laboratory  pictures.  We 
have  not  received  any  worth  while  photos 
for  several  months.  Now  is  the  time  to  get 
busy  with  that  camera  and  take  a  photo 
of  your  "Lab,"  and  do  not  forget  one  of 
yourself!  The  more  good  ones  we  get, 
the  more  we  will  publish,  —  so  send  us 
some  "real  Lab"  photos  by  the  very  next 
mail,  won't  you? 


HIGH  SCHOOL 

COURSE  IN 
TWO  TEARS 


TOU  ARE  BADLY  if  you  lack 
HANDICAPPED  ^tttnf. 

You  cannot  attain  business  or  social 
prominence.  You  are  barred  from 
a  successful  business  career,  from 
the  leading  professions,  from  well- 
paid  civil  service  jobs,  from  teaching 
and  college  entrance.  In  fact,  em- 
ployers of  practically  all  worth-while 
.positions  demand  High  School  train- 
ing. You  can't  hope  to  succeed  in 
the  face  of  this  handicap.  But  you 
can  remove  it.  Let  the  American 
School  help  you. 

Fir  YOURSELF  FOR  A 

BIG    FE1T11QE   This  Course, 

m  T*Bii»i  which  has  been 
prepared  by  some  of  America's  leading  pro- 
fessors, will  broaden  your  mind,  and  make 
you  keen,  alert  and  capable.  It  is  complete, 
simplified  and  up-to-date.  It  covers  all  sub- 
jects given  in  a  resident  school  and  meets  all 
requirements  of  a  High  School  training. 
From  the  first  lesson  to  the  last  you  are 
carefully  examined  and  coached. 

USE  SPARE  TINE  ONLY 

Most  people  idle  away  fifty  hours  a  week. 
Probably  you  do.  Use  only  one-fifth  of  your 
wasted  hours  for  study  and  you  can  remove 
your  present  handicap  within  two  years.  You 
will  enjoy  the  lessons  and  the  knowledge 
you  will  gain  will  well  repay  the  time  spent 
in  study. 


So  that  you  may  see  for 
yourself  how  thorough 
and  complete  our  train- 
ing is.  We  invite  you  to 
take  ten  lessons  in  the  High  School  Course — 
or  any  Course  of  specialized  training  in  the 
Coupon  below  —  before  deciding  whether 
you  wish  to  continue.  If  you  are  not  then 
satisfied  you  are  not  out  one  cent.  We  abso- 
lutely guarantee  satisfaction.  On  that  basis 
you  owe  it  to  yourself  to  make  this  test. 

Check  and  mail  the  coupon  NOW  for  full 
particulars  and  Free  Bulletin. 

AMERICAN  SCHOOL 

Of  CORRESPONDENCE 

Dept.  H.  264,    Chicago.  Illinois 


THAE^G-Tltf  KE Y..TO  SUC CESS 


Please  explain  how  I  can 
Qualify  for  the  position 
marked  x 


.  .High  School  Graduate 
.  .Electrical  Engineer 
.  .Elec.  Light  &  Pr.  Supt. 
.  .Hydroelectric  Engineer 
.  .Telephone  Engineer 
.  .Telegraph  Engineer 
.  .Wireless  Operator 
.  .Architect 
.  .Building  Contractor 
.  .Civil  Engineer 

..Structural  Engineer 
..Shop  Superintendent 
.  .Steam  Engineer 
.  .Draftsman  &  Designer 
.  .Photoplay  Writer 

Foreman 


.  .Lawyer 

.  .Business  Manager 
.  .Certified  Tub.  Accoun't. 
.  .Accountant  &  Auditor 
. .  Bookkeeper 
. .  Stenographer 
.  .Fire  Insurance  Expert 
.  .Sanitary  Engineer 
.  .Master  Plumber 
.  .Heating  &  Vent.  Eng. 
.  .Automobile  Eng. 
.  .Automobile  Repairman 
.  .Airplane  Mechanic 
.  .General  Edu'n  Course 
.  .Common  School  Br'ch's 
.  .Employment  Manager 
b  Training  Course 
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Another 


Achievement 


The  Grebe  Special  Type  CR-3  Relay  Receiver 


Doubleday-Hill  Elec.  Co.,  Pittsburgh,  Pa. 
Holt  Elec.  Utilities  Co.,  Jacksonville,  Fla. 
Pacent  Elec.  Co.,  Inc.,  New  York  City.' 


Unparalleled  performance  on  Relay 
wavelengths. 

Constructed  according  to  the  high- 
est engineering  and  manufacturing 
standards. 

This  Instrument  was  fully  described 
in  Q  S  T  for  March,  1920,  and  may 
be  found  on  display  by  the  follow- 
ing concerns: 

Geo.  W.  Parezo  &  Co.,  Washington,  D.  C. 
F.  D.  Pitts  Co.,  Inc.,  Boston,  Mass. 
Manhattan  Elec.   Supply  Co.,  New  York, 
Chicago,  St.  Louis. 


A.  H.  GREBE  &  CO.,  Inc.,  70  Van  Wyck  Blvd.,  Richmond  Hill,  N.  Y. 


SPECIAL 
SALE! 


$1.00 

ONLY 


Postage 
extra. 


Reduced  Photograph  of  Trans- 
mitter showing  nickel  plated  case 
and    Hard    Rubber  Mouthpiece 


Ship.  Weight, 
2  lbs. 

Diameter, 
3  V±  ins. 


We  have  on 
hand  2,000 
C  a  r  b  o  i' 
Grain  Trans 
mitters  as 
per  photo- 
graph. They 
are  first- 
class  instruments  and  may  be  used  for  all  kind  of  experiments,  especially  for 
wireless  telephone  sets,  where  a  heavy  current  is  to  be  passed  through.  Slightly 
used,  but  in  perfect  working  order.  Money  refunded  if  not  satisfied.  A  real 
bargain.     Order  one  or  more  today. 

TH  E  ELECTRO  IMPORTING  CO.,     231  Fulton  St.,  NEW  YORK 


When  You  Buy  A  Radio  Transformer, 


1  Get  One  That  is  Efficient,  every  Watt  saved  increases 
Radiation. 

2  Get  One  of  High  Power  Factor,  which  means  higher 
Efficiency  and  less  trouble  with  the  house  lights. 

3  Get  One  That  Draws  Full  Rated  Power,  on  a  Condenser 
small  enough  to  allow  sufficient  Coupling  for  200 
Meter  Work. 

4  Get  One  Properly  Designed  for  Rotary  Spark  Gaps. 
(If  you  use  a  Rotary  Gap.) 

5  Get  One  with  Low  Power  Step  for  Short  Distance  Work, 
don't  jam  every  one  who  is  working  at  the  same  time. 

In  Other  Words  Buy  An  ACME.  No  other  Transformer 
combines  all  these  Qualities,  in  fact  very  few  have  even 
two  of  these  Good  Points. 

ACME  APPARATUS  CO.,  Cambridge,  Mass. 


»  TH£RE*S  MONEY  IN  IT** 


^ilLEARN  TELEGRAPHY^ 

™~MORSE  ANDWIRELESS-"-- 


r=4 


TEACH  YOURSELF 


In  half  the  usual  time,  at  trifling  cost,  with  the 
wonderful  Automatic  Transmitter.  THE  0MNI6RAPH, 
Sends  unlimited  Morse  or  Continental  messages,  at 
any  speed,  just  as  an  expert  operator  would. 

Adopted  by  U.  S.  Gov't.    4  stylet*    Catalogue  freaj 

OMN1CRAPH  MFG.  GO. 

39L  Cortlandt  St.  New  York 
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Selective  Wireless 


By  EVERETT  LEO  DEETER 

(Continued  from  page  1284) 


other  phenomenal  qualities,  before  the  thing 
is  completely  constructed.  And  don't  dream 
about  the  Audions  in  diagram  No.  2,  for 
they  are  good  ones,  and  these  are  used  in 
place  of  a  real  old  style  coherer.  The  more 
bulbs  the  merrier.  I  used  seventeen  of  them 
and  saved  the  price  ot  a  relay,  as  you  don't 
have  to  have  one  then,  the  relay  action  be- 
ing quite  strong  indeed. 

Open  the  door  to  diagram  No.  4.  The 
thumbscrew  G  holds  the  spring  which  pulls 
up  the  arm  E  thru  the  force  of  gravity,  and 
thumbscrew  A  keeps  it  from  pulling  it  on 
out  into  eternity.  The  one  directly  under 
the  arm  keeps  the  armature  K  from  hitting 
the  magnet  cores.  The  two  latter  bolts  set 
the  arc  thru  which  the  arm  E  moves.  It 
should  come  down  just  enough  to  move 
sprocket  wheel  one  notch.  The  thumbscrew 
L  is  to  adjust  the  wire  connection  between 
the  two  arms,  which  should  be  just  tight 
when  both  arms  are  up,  and  allow  the  lower 
one  to  make  contact  at  C.  By  sliding  the 
arm  B  in  the  notch  cut  at  end  the  time  of 
raising  of  the  sinker  is  varied,  as  it  causes 
the  float  to  go  deeper  in  the  water,  thus 
taking  it  a  longer  time  to  raise.  The  spring 
arm  U  is  to  keep  the  wheel  from  moving 
back  and  to  hold  it  in  place.  The  coils  may 
be  from  some  discarded  telegraph  instru- 
ment, or  may  be  hand-made  and  wound  on 
a  lathe,  to  about  15  ohms  resistance.  Both 
arms  should  be  made  of  aluminum,  and  at 
least  the  one  at  the  bottom,  so  as  to  lessen 
the  weight  on  the  float.  The  amount  of 
water  in  the  float  will  have  to  be  tried  by 
experiment.  It  then  should  be  soldered 
water-tight,  and  onto  the  heavy  wire  arm 
(aluminum).  The  construction  of  the  arm 
B  is  shown  in  the  diagrams,  as  well  as  its 
support  at  N  (diagram  No.  1).  The  upper 
arm  and  magnets  are  mounted  as  shown  in 
diagram  No.  5.  Diagram  No.  4  gives  de- 
tails of  a  relay  which  can  be  made  by  the 
amateur,  and  coils  should  be  about  1,000 
ohms  when  combined.  The  rear  of  the 
board  is  shown  in  diagram  No.  3.  The 
switch  segments  are  of  copper  and  are 
nailed  with  brads,  the  connecting  wire  is 
wrapt  around  one  brad  and  soldered.  The 
brush  C  makes  contact  with  the  wheel  B, 
on  which  the  switch  arm  is  connected.  The 
switch  should  be  made  on  the  small  board 
shown  so  that  if  at  any  time  one  should 
wish  to  add  more  points  to  his  switch  he 
could  make  a  new  board.  He  would  also 
have  to  cut  out  another  sprocket  wheel.  The 
brush  C  is  connected  to  binding  post  G. 
The  construction  of  bearing^  for  the  axle 
are  given  in  diagrams.  We  can  now  con- 
sider the  important  features  of  the  job  as 
done,  and  the  rest  being  a  snap  we  will 
leave  you  to  finish  that  yourself — we  don't 
like  snaps.  My  aerial  snaps  every  time  the 
wind  blows. 

Last  on  the  curriculum  is  what  to  operate. 
The  author  had  the  following :  An  electric 
street  car,  battleship  with  cannon  fired  by 
electric  spark,  aimed  at  small  German  sub- 
marine which  dipt  out  of  sight  as  if  blown 
apart ;  house  lit  by  miniature  lights ;  ap- 
paratus for  raising  flag  by  explosion  in  can; 
lights  along  railroad  line  and  on  battleship. 
These  made  a  very  attractive  outfit  to 
operate  by  wireless.  There  are  many  other 
interesting  things  that  can  be  operated  thus, 
and  the  enthusiastic  amateur  can  think  up 
plenty  of  them.  But  you  will  want  to  hunt 
for  the  nearest  fire  exit  before  you  try  some 
of  them.  And  paste  a  diagram  of  your 
switch  points  on  your  sending  outfit,  with 
respective  numbers,  so  you  can  tell  how 
many  times  to  push.    "Good  night." 
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The  Newest  Things  , 

IN  WIRELESS 

Are  in  Theso  Three  Books 

Now  ready  for  delivery 

RADIO  INSTRUMENTS  AND  MEASUREMENTS 

Every  amateur  should  have  this  buolt  as  it  answers  the 
questions  you  want  to  ask  and  covers  all  phases  of 
the  subject  matter  indicated  by  its  title. 

Cloth  Bound,  320  Pages.    Price  $1.75 
THE  WIRELESS  EXPERIMENTERS'  MANUAL 

By  E.  E.  Bucher 
Mr.  Bucher's  latest  book.  The  only  one  that  compre- 
hensively covers  all  phases  of  wireless  worli.  including 
the  latest  practices  in  both  Kadio  Telegraphy  and 
Telephony.  Most  complete  text  book  on  these  subjects 
yet  published. 

Cloth  Bound,  Approximately  300  Pages.    Price  $2.25 
HOW  TO  CONDUCT  A  RADIO  CLUB 
By  E.  E.  Bucher 

One  of  the  most  popular  wireless  books  ever  published. 
Covers  parliamentary  procedure,  indoor  and  outdoor  ex- 
periments, 5.000-niile  receiving  sets,  use  of  vacuum 
tubes  and  many  other  subjects. 

Paper  Cover,  148  Pages.  Price  76c 
THE  WIRELESS  AGE 
A  monthly  magazine  that  will  keep  you  posted  on  the 
up-to-the-minute  things  in  wireless  communication. 
Official  orgau  of  the  National  Amateur  Wireleii  As- 
sociation.. 

Price  Per  Year  $2.00 
SPECIAL  COMBINATION  PRICE 
All  Four  for  Only  $6.25 

WIRELESS  PRESS 
62  Broad  St.,  New  York 


HALF  PRICE 


General  Radio  Co.  Hot-Wire  Ammeters 
The   Same   as   the   Signal    Corps    Used    to  Measure 
Radiated   Current  in  Radiophones. 

$_,  1        Regular  $10  Flush  Mounting  Type 

C     ea.Cn     with  Scale  Reading  0-2  or  0-2'/2 
Amps,   Compound  Action — Jewel- 
%J  ed  Bearings. 


The  ORIGINAL 

AUDIOTRON 

ADAPTOR 

Consists  of  a  standard  i  prong 
base  with  appropriately  placed 
brass  pillars  to  accommodate 
five  leads.  Practical  and  con- 
venient. 

«C  1  *7E£  EACH  Postpaid 
«P  A  .  f  «J      Pat.  Applied  For 

New  "VT"  Socket,  $1.00 

Postpaid 

One  look  convinces  you  our 
Paragon  Filament  Rheostat 

is  the  best.  The  6  ohm  non- 
oxidizing  resistance,  permits 
fine  adjustment  on  4  or  b 
■volts.  Cast  in  heat-proof  Con- 
densite  2%"  dia.  for  back  or 
front  mounting. 

$1.75  Each,  Postpaid 
RADIO  EQUIPMENT  COMPANY 

630  WASHINGTON  ST.  BOSTON,  MASS. 


BURGESS  "B"  BATTERIES 


These  batteries 
proved  so  successful 
in  Government  Ap- 
paratus that  they  are 
being  used  by  progres- 
sive amateurs.  Made 
in  three  sizes  and 
now  available  for 
general  use.  For  full 
information  write  to 
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Build  this  Model  Electric 
Motor.  All  parts  com- 
plete with  Blue  Prints — 
$2.00.  All  you  need 
is  a  screw  driver. 
Blue  Prints  only 
25c.     No  stamps. 
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By   CHARLES  S.  WOLFE 

(Contained  from  page  1256) 


he  invited,  "come  along.  It's  possible  that 
an  outsider  might  see  something  that  we've 
all  missed  and  you  can't  do  any  harm." 

Nothing  loathe,  I  accepted  the  invitation 
and  rode  down  to  the  Atwood  Building  in 
the  tonneau  with  Fenner.  The  Chief  was 
busy  driving  and  I  managed  to  whisper  to 
Fenner,  "When  did  you  get  such  a  pull 
with  the  police?" 

He  gave  an  amused  laugh.  "Oh,  I  an- 
swer technical  questions  for  them  occa- 
sionally. My  chief  asset  is  the  fact  that 
few  know  that  I  have  any  interest  in  these 
affairs  at  all.    You'll  be  a  clam,  I  know." 

The  car  stopped  in  front  of  the  Atwood 
just  then  and  I  had  no  chance  to  question 
him  further. 

The  Atwood  was  one  of  our  skyscraper 
office  buildings.  The  Chief  entered  the  cor- 
ridor, steered  us  into  an  elevator  and  we 
were  whisked  aloft.  "Sixteenth  floor," 
grunted  the  Chief  to  the  operator,  and  we 
stept  out  into  the  corridor  on  that  story. 

Following  Chief  Davidson,  we  came  to 
a  suite  of  offices,  the  frosted  glass  of  the 
door  bearing  the  legend,  "Corey  &  Co., 
General  Offices."  "Phew !"  gasped  Fenner. 
"Who  was  it?    Not  ?" 

Davidson  paused  with  his  hand  on  the 
knob.  "Yes,  it  was.  Old  John  Corey  and 
you  can  guess  the  commotion  this'll  make." 

He  flung  open  the  door,  and  we  filed  in. 
The  policeman  on  guard  touched  his  cap  in 
salute  to  his  superior.  We  were  in  an  outer 
office.  Several  desks  were  arranged  around 
the  room,  and  at  one  of  them  three  girls 
huddled  in  a  scared  little  group.  One  was 
sobbing  softly.  I  noticed  a  man  with  his 
back  toward  us,  looking  out  the  window 
into  space,  apparently. 

Paying  no  attention  to  the  occupants  of 
this  room,  Davidson  strode  across  to  a  door 
marked  "John  Corey,  Private."  Opening  it, 
he  paused  on  the  threshold.  Fenner  and  I 
crowded  at  his  back.  Over  his  shoulder  I 
could  see  into  the  inner  office.  A  man, 
clad  in  a  grey  suit,  was  on  the  floor  on  his 
hands  and  knees.    He  looked  up  quickly. 

"Come  ahead,"  he  said  to  the  Chief,  "you 
can't  spoil  any  marks.  There's  nothing  to 
spoil." 

We  entered. 

Seated  at  a  desk  in  the  center  of  the  room 
was  a  man.  His  head  rested  on  the  flat  top 
of  the  desk,  his  arms  flung  forward  before 
him.  Davidson  nodded  toward  him.  "Just 
as  he  was  found,"  he  said,  simply.  It  was 
my  first  sight  of  violent  death. 

Horror,  or  some  other  violent  emotion, 
making  my  heart  throb  jerkily,  I  moved  for- 
ward with  Fenner,  and  looked  down  at  the 
corpse. 

A  glance  at  the  bowed  back  told  the  tale. 
The  coat  was  soaked  with  blood,  which  had 
welled  from  a  gaping  wound  below  the  left 
shoulder  blade.  I'll  never  tell  you  why  I 
didn't  faint.    I  wanted  to. 

Fenner  turned  to  the  man  in  grey.  "What 
have  you  learned,  Frank?"  he  asked. 

Frank,  who  was  evidently  a  detective, 
shook  his  head  gloomily.  "Nothing,"  he 
replied,  "except  what  you  see.  He's  been 
stabbed,  that's  evident,  and  whoever  did  it 
took  the  weapon  away  with  him.  But  how 
he  got  in  here,  and  how  he  got  out,  God 
alone  knows.  I've  been  over  this  floor  on 
my  hands  and  knees  with  a  microscope. 
There's  not  a  mark.  Not  a  foot  print  in  the 
dust,  except  those  made  by  Corey  himself. 
Notl  'ng.    Not  a  finger  print  on  the  walls, 
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Learn  Drafting 

Employers  everywhere  are  looking  for  skilled 
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Drafting  offers  exceptional  opportunities  to  a 
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Radio  Diagrams 

and  Formulae 
in  Loose  Leaf  Form 

The  publishers  of  the  CONSOLIDATED 
RADIO  CALL  BOOK  have  completed  the 
preparation  of  diagrams  and  instructions 
on: — 

Measurement  of  Capacity  of  a  Condenser. 
(Substitution  Method.)  Calibration  of  a 
Variable  Condenser.  Two  Diagrams  and 
Curve  No.  1 

Measurement  of  Inductance  of  a  Coil  or  Circuit. 
Two  Methods — Two  Diagrams  No.  2 

Measurement  of  Distributed  Capacity  of  an  In- 
ductance.   Diagram  and  Curve  No.  3 

Measurement  of  Fundamental  Wavelength  of 
an  Antenna.  Three  Methods.  Three  Dia- 
grams No.  4 

Measurement  of  Wavelength  of  Distant  Trans- 
mitting Station.  Two  Methods.  Calibration 
of  a  Receiving  Set.    Two  Diagrams  No.  5 

Measurement  of  Effective  Antenna  Capacity. 
Two  Methods.    Two  Diagrams  No.  6 

Measurement  of  Inductance  of  Antenna  and  a 
Third  Method  of  Measuring  Effective  Capac- 
ity of  Antenna.    One  Diagram  No.  7 

Measurement  of  Antenna  Resistance.  Substi- 
tution Method  No.  8 

Schematic  Wiring  Diagram  of  Regenerative  Au- 
dion  Receiving  Set  Suitable  for  Receiving 
High  Power  Undamped  Wave  Stations.  Con- 
nections shown  are  those  used  in  most  Navy 
and  Commercial  Receivers  No.  50 

Table  giving  the  value  of  LC  (Product  of  In- 
ductance and  Capacity)  for  wavelengths  from 
300  to  20,000  meters.  Inductance  in  Micro- 
henrys  No.  100 

Table  same  as  above  but  with  Inductance  in 
centimeters  No.  101 

Schematic  Wiring  Diagram  of  Signal  Corps 
Type  SCR-68  Radio  Telephone  Transmitting 
and  Receiving  Set  No.  51 

Schematic  Wiring  Diagram  of  Type  CW-936 
(Navy  Submarine  Chaser)  Radio  Telephone 
and   Telegraph  Transmitter  and  Receiver. 

No.  52 

Schematic  Diagram  of  Type  S.E.  1100  (Navy 
Flying  Boat)  Radio  Telephone  and  Tele- 
graph Transmitter  No.  53 

These  diagrams  and  instructions  are  the 
most  CLEAR,  CONCISE,  COMPREHENSIVE 
and  CONVENIENT  form  of  instruction  that 
has  ever  been  presented.  They  are  printed 
on  pages  size  8V2  X  11. 

Complete  Sel  of  14  Sheets  *J 

as  described,  sent  postpaid  4  OC 

CONSOLIDATED  RADIO  CALL 
BOOK  CO.,  Inc. 
41  Park  Row,  New  York,  N.  Y. 
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SUPER  "BETTER  QUALITY"  B- 
BATTERIES,  they  are  now  offered  at 
a  price  within  reach  of  all.  Remember 
that  our  B-Batteries  are  sold  to  you  on 
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Express 
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on  the  desk,  on  the  body,  on  the  floor,  on 
the  door  knob — inside  or  out — not  any- 
where.   It's  beyond  me." 

"Couldn't  come  in  thru  the  outer  office, 
eh?"  Fenner's  eyes  were  roving  over  the 
room.  Frank  shook  his  head  slowly  in 
negation.  "Three  girls  and  the  head  book- 
keeper out  there  all  evening,  working  over- 
time. All  swear  not  one  of  them  has  been 
in  this  room  this  evening.  Corey  came  in 
thru  the  outer  office — the  only  way  he 
could  come  in,  for  this  office  has  only  the 
one  entrance — and  closed  the  door.  About 
half  past  eight  one  of  the  girls  opened  the 
door  to  come  in.  She  saw  that  something 
had  happened  to  Corey,  and  she  didn't 
cross  the  threshold.  All  of  them  had 
sense  enough  to  stay  out.  They  telephoned 
for  us.    I  was  the  first  man  in." 

"No  other  doors?" 

"Nope.  Only  one  way  in.  Thru  that 
office." 

Fenner  was  gazing  at  the  wall  on  the 
street  side.  "Did  you  open  that  window?" 
he  asked. 

"No.  It  was  open.  But  it  might  as  well 
have  been  bricked  up  for  all  the  good  it's 
going  to  do  us.  Corey  opened  it  himself, 
•no  doubt.  It's  just  sixteen  stories  to  the 
street,  and  you  can  bet  no  one  climbed  up 
to  it.  It's  five  stories  to  the  roof.  One 
chance  in  one  thousand  that  any  one 
climbed  down.  It  would  take  nerves  of 
steel  to  drop  over  the  edge  on  a  rope,  and 
if  some  one  did  have  the  nerve,  they 
couldn't  have  gotten  in  that  window  noise- 
lessly enough  not  to  warn  Corey.  And 
just  assuming  that  they  did,  they'd  surely 
leave  a  mark  doing  it,  wouldn't  they?" 

Fenner  nodded.  "They  would  indeed," 
he  acquiesed.  "How  about  the  people  in 
the  office  out  there?  Are  they  all  above 
suspicion  ?" 

"All  above  it,"  complained  Frank,  "and 
not  only  that,  but  the  very  number  of  them 
lets  them  out  without  question.  It's  not 
reasonable  to  suppose  that  three  girls  and 
a  man,  all  trusted  employees,  would  con- 
spire to  kill  their  employer  without  a 
motive  for  doing  so.  One  of  them  might 
try  it,  or  maybe  even  two,  but  it's  hardly 
likely  that  all  four  would  be  against  the 
man." 

"Right  you  are,"  admitted  Fenner,  "I 
thought  that  way  myself,  but  we  have  to 
eliminate  the  possibility  of  an  inside  job 
first.  Well,  Chief,  I  don't  see  that  I  can 
do  you  any  good  in  this  matter.  It  is  un- 
usual enough  to  be  interesting,  and  if  you 
don't  mind  I'll  drop  in  and  have  a  look 
around  in  the  morning. 

"Help  yourself,"  gloomed  Davidson.  "I 
don't  believe  you  can  do  anything  in  this 
case  myself.  I  just  took  a  chance.  You 
might  have,  you  know." 

"I  wish  that  I  could  have.  And  I'll  look 
it  over  in  the  morning  on  the  off  chance. 
Good  night,  Frank,  and  good  luck.  Good 
night,  Chief.  Come  on,  Bill,"  And  we 
left. 

As  we  walked  homeward,  Fenner  said: 
"It  seems  that  the  day  of  miracles  is  not 
gone  by,  after  ail.  What  do  you  think  of 
that  for  a  puzzle?" 

"It's  beyond  me,"  I  replied,  soberly. 
"The  only  possible  explanation  that  I  can 
think  of  is  that  the  man  committed  sui- 
cide." 

Joe  stood  still  and  rocked  with  laughter. 
"Oh,  Bill,  Bill,"  he  gasped,  "there's  only 
one  man  in  a  million — yes,  I'll  make  it  a 
billion — that  commits  suicide  by  stabbing 
himself  in  the  back,  to  say  nothing  of 
calmly  disposing  of  the  weapon  just  after 
he's  dead." 

"Well,  then,"  I  demanded,  sullenly,  "how 
do  you  account  for  the  thing?" 

He  grew  thoughtful  at  once.  "I  can't," 
he  admitted,  "unless   " 

"Unless  what?"  I  asked,  as  he  paused. 

"Unless — unless — well,  I  wouldn't  want 
to  say  unless  anything  just  now.  Would 
you  like  to  go  down  with  me  again  to- 
morrow morning?" 
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We  are  putting  on  another  sale  of  absolutely 
pure  No.  14  gauge  copper  aerial  wire  at  50c 
per  100  feet.  We  also  have  in  stock  some  of 
this  wire  in  No.  12  gauge  the  price  of  which 
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absolutely  by  us.  The  new  price  on  this 
telephone  is  $10.00.  The  shipping  weight 
is  5  lbs.  Our  price  $3.50 

We  can  furnish  the  same  as  above  in  a  wall 
type  telephone  being  equipped  in  addition 
with  a  1000  ohm  ringer.  Cabinet  finished  in 
dark  oak.  The  new  price  on  this  telephone 
is  $14.50  but  since  they  are  slightly  used  we 
are  closing  them  out  at  $4.75. 
Shipping  weight  15  lbs. 

Be  sure  and  include  postage  and  insurance 
with  each  of  the  above  items  when  ordering; 
otherwise  they  will  be  shipped  by  express 
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"I  certainly  would,"  I  rejoined,  instant- 
ly.   "This  thing's  got  my  goat." 

"All  right,  then.  I'll  stop  for  you  on 
my  way  down." 

I  lay  awake  for  hours  trying  to  figure 
out  how  the  thing  could  have  been  done. 
There  didn't  seem  to  be  a  plausible  ex- 
planation. If  the  facts  in  the  case  had 
been  handed  to  me  as  a  sort  of  a  puzzle,  I 
would  have  said  that  it  simply  couldn't  be 
done.   And  yet — there  was  the  dead  man. 

Eventually  I  gave  it  up  and  fell  into  a 
restless  slumber. 

Next  morning  Fenner  called  for  me  as 
arranged.  "Well,"  he  asked,  cheerfully, 
"have  you  solved  the  mystery  over  night?" 

"No,"  I  said.  "It  seems  more  baffling 
than  ever  after  a  night's  thought.  Have 
you  found  the  answer?" 

"Not  yet.  Do  you  happen  to  have  a  good 
pair  of  field  glasses?" 

I  had,  and  I  produced  them.  "That's 
fine,"  said  Fenner  after  examining  them. 
"Let's  go." 

We  had  no  trouble  getting  into  Corey's 
offices.  The  body  had  been  removed,  and 
practically  all  traces  of  the  tragedy  had 
disappeared. 

Fenner  dropped  into  the  chair  which  so 
lately  had  been  used  by  the  hapless  vic- 
tim. As  he  sat  at  the  desk  his  back  was 
to  the  window,  which  had  been  closed. 

"Well,"  he  mused,  "how  was  this  man 
killed?  If  this  chair  could  only  talk. 
Suppose  I  was  across  the  street  in  another 
building.  Ah !  Say  I'm  an  old  whaler. 
I  have  a  harpoon  and  a  coil  of  rope.  The 
window  is  open  in  this  office.    That  broad 

back  is  a  fine  target   .    Bill,  look  out 

that  window  and  see  if  I  couldn't  do  it." 

I  turned  to  Fenner,  and  in  my  most 
sarcastic  tones  I  said :  "You  could,  Joe, 
if  you  had  an  educated  harpoon.  After 
you  threw  it,  it  would  pause  cannily  in 
mid-air,  turn  at  an  angle  of  forty-five 
degrees,  leap  agiley  up  about  six  stories, 
make  another  forty-five  degree  turn,  slide 
gracefully  thru  the  window,  and   ." 

But  Fenner  was  on  his  feet  and  beside 
me.  His  face  was  grave,  but  his  eyes 
twinkled.  "Sufficient,  William,"  he  said, 
"your  sarcasm  is  excellent,  but  I'm  too 
busy  to  listen  to  the  rest  of  it.  Let's  have 
those  field  glasses." 

Ten  minutes  past.  I  began  to  grow 
fidgety,  when  he  suddenly  handed  the 
glasses  to  me.  "Bill,"  he  said,  "do  you  see 
that  building  out  there — the  one  that  ap- 
pears to  be  as  high  as  this  one?" 

'  I  do,"  I  replied.  "That  could  only  be 
the  Yeakle.  It  and  the  Atwood  are  the 
two  tallest  buildings  we  have." 

"Well,  look  it  over  carefully,  and  tell 
me  if  you  make  out  a  clothes  line  on  the 
roof." 

I  gazed.  At  first  I  didn't  see  one,  but 
presently  I  located  it.  I  told  Fenner  that 
there  was  undoubtedly  a  clothes  line  there. 

"So  I  thought,"  he  said,  absently.  "Well 
— let's  call  Davidson  over  here.  It's  up 
to  him  'now." 

I  stared,  amazed.  "Up  to  him,"  I  par- 
roted.   "What's  up  to  him?" 

"The  arrest  of  the  murderer,"  said  Fen- 
ner, rather  impatiently.  "You're  on  to  the 
thing,  aren't  you?" 

"Do  you  mean  that  you  know  who 
killed  Corey?"  I  asked,  excitedly,  as  Fen- 
ner reached  for  the  telephone. 

He  paused  with  his  hand  on  the  re- 
ceiver. "No,  I  don't.  But  I  know  what 
he  was  killed  with — and  Davidson  will 
find  out  the  rest." 

"Well,"  I  demanded,  "what  was  he 
killed  with?" 

Fenner  called  a  number  into  the  'phone 
and  gave  me  a  sweet  smile  over  his  shoul- 
der as  he  waited.  "That  chunk  of  clothes 
line,  and  "  he  grew  exceedingly  sar- 
castic, "an  educated  harpoon." 

Nor  would  he  say  more  until  Davidson, 
with  Frank  at  his  heels,  burst  into  the  room 
seething  with  excitement. 
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WHAT'S  the  good  of 
living  at  all,  if  Life  is 
just  one  miserable  day  after 
another,  full  of  discomfort 
and  failure,  often  of  actual 
suffering?  You  can't  enjoy 
life,  or  make  a  success  of 
anything,  while  you  are  un- 
developed, weak,  ailing;  a 
sickly  grouch  whom  nobody 
wants  to  help  along  or  even 
have  around.  When  you 
wake  up  in  the  morning  with 
a  rotten  taste  in  your  mouth 
and  a  weight  in  your  chest; 
with  your  brain  woozy  and 
your  nerves  all  on  edge,  tired 
out  before  you  even  begin 
the  day,  YOU  ARE  IN  A 
BAD  WAY. 

Put  Your  Human 

|ThIperfecFt0MRaTn  Machine  In  Order 

Dyspepsia,  indigestion,  biliousness,  constipa- 
tion, nervousness,  and  a  host  of  other  ailments 
are  simply  signs  that  your  internal  machinery 
is  not  running  right— that  EEPA-IES  ARE 
NEEDED — fresh  blood,  new  and  vigorous  body 
and  brain  tissues.  It  isn't  the  discomforts  you 
suffer  from  such  chronic  ailments  that  is  im- 
portant ;  it's  the  serious  internal  condition  that 
they  indicate.  Heed  those  warnings  of  Nature. 
Make  the  needed  repairs  before  it  is  too  late. 
You  never  will  be  well  and  strong  and  capable 
until  you  do.  You  will  get  worse — each  day — 
until  the  final  collapse  or  breakdown  comes. 
That  is  the  Law  of  Nature.  There's  no  dodging 
or  getting  away  from  the  penalty  she  exacts  when 
her  warnings  are  not  considered. 

Make  Yourself  Fit 

You  can  do  it,  if  you  will  only  make  up  your 
mind  to  get  out  of  the  way  of  putting  the  matter 
off  "until  tomorrow"  and  begin  at  once  to  Build 
Up  yourself.  Nature  has  implanted  in  every 
human  organism  a  wonderful  revivifying,  re- 
vitalizing force,  which  she  will  exert  to  the  ut- 
most when  you  learn  her  methods  and  observe 
her  laws.  Patent  medicines  won't  put  you 
right.    Druggist's  dope  won't  do  you  any  good. 

Let  Me  Show  You  Nature's  Way 

I  have  spent  my  life  studying  Nature's  methods  of 
building  up  and  revitalizing  wornnut.  broken-down 
humanity.  Her  laws  are  fixed,  immutable,  absolute, 
operating  for  every  individual  alike.  I  KNOW  what 
they  can  and  will  do  for  YOU,  through  my  own  ex- 
perience and  that  of  thousands  of  my  pupils,  who  came 
to  me  weak,  ailing,  discouraged,  and  are  now  strong, 
well,  able,  ambitious  men  and  women.  It  makes  no 
difference  what  your  present  condition  is;  it  makes  no 
difference  whether  or  not  it  was  caused  by  your  own 
early  indiscretions  or  excesses.  Let  me  show  you  the 
straight,  sure  path  back  to  health  and  strength  and 
happiness.  It's  Nature's  way,  and  there's  no  more 
doubt  about  the  operations  of  Nature  in  the  human 
frame  than  there  is  of  the  daily  rising  and  setting 
of  the  sun. 

Send  for  My  Free  Book 

It  will  tell  you  all  about  Strongfortism,  the  Science 
of  gaining  and  maintaining  vitality  and  vigor  in  Na- 
ture's way — NOT  through  any  iron-clad  courses  of 
muscle-tiring  exercises,  starvation  diets  or  anv  other 
fanciful  fads — but  by  Living  Life  as  Nature  meant  it 
to  be  lived,  and  thereby  getting  the  greatest  enjoyment 
out  of  it.  Write  now  for  a  copy  of  "Promotion  and 
Conservation  of  Health,  Strength  and  Mental  Energy." 
Don't  put  off  sending  for  it.  IT'S  FREE,  but  it's 
worth  good  money  to  you,  as  you  will  see  when  you 
have  read  it.  Fill  out  the  coupon  below  and  enclose 
it  with  three  2c  stamps  to  cover  packing  and  postage 
and  I  will  mail  you  a  special  letter  with  the  book  on 
the  subject  you  are  most  interested  in. 

LIONEL  STR0NGF0RT 

Physical  and  Health  Specialist 
1240  Strongfort  Institute,  Newark,  N.  J. 

—  —  -CUT  OUT  AND  MAIL  THIS  COUPON—  —  ^ 

Mr.  Lionel  Strongfort,  Newark,  N.  J. 

Dear  Strongfort: — Please  send  me  your  book.  "Promo* 
tlon  and  Conservation  of  Health.  Strength  and  Mental 
Energy,"  for  postage  of  which  I  enclose  three  2c  stamps  to 
cover  mailing  expenses.  I  have  marked  (X)  before  thei 
subject  in  which  I  am  interested.  (1240  \ 

.  ..Colds   Deformity   Weak  Eyes 

...  Catarrh  ...Insomnia   Falling  Hair 

....  Asthma         ....  Heartweakness     .  .  Poor  Memory 

...  Obesity   Short  Wind       ...  Rheumatism 

...  Headache   Flat  Feet  .  .  .  Poor  Circulation 

.  ...Thinness       ....Constipation     .  ..  Skin  Disorders 
...Rupture        ....Biliousness       .  ...  Despondency 

...  Neuritis   Torpid  Liver      ...  Round  Shoulders 

.  .    Neuralgia      ...  Indigestion       ...  Lung  Troubles 
....  Flat  Chest     ....  Nervousness      ...  Increased  Height 


Name  

Age  Ocodpation  

Street  -  

City  State  . 
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The  Second  Edition  of  the 

Consolidated  Radio 
Call  Book 


Has  Been  Unavoidably  Delayed 


owing  to  the  vast  amount  of  work 
involved  in  bringing  it  right  up  to 
date  and  in  compiling  the  big 
amateur  section  that  will  be  a 
special  feature.  We  urge  all  those 
who  have  placed  their  orders  to 
be  patient — you'll  be  glad  you 
waited  when  you  receive  your 
copy,  which  will  be  very  soon. 


The  Consolidated  Radio  Call  Book  is 
the  Only  book  in  print  officially  listing 
all  the  radio  calls  as  issued  by  the  Bureau  of  Commerce. 
Every  vessel  and  land  station  in  the  world  is  represented 
and  listed  alphabetically,  according  to  names  of  vessels 
or  land  stations,  and  according  to  call  letters;  Revision 
of  American  coastal  stations  under  U.  S.  Naval  control, 
and  their  new  calls. 

All  Amateur  Calls  Also  Listed 


SPECIAL 
Given  Free  with  Each  Copy 

A  Wireless  Map  of  the  World  in  colors  is  given  absolutely 
free  with  each  copy.  This  map  shows  the  locations  of  all 
the  high  powered  RADIO  stations  in  the  world,  including 
the  time  signal  stations.  In  addition  it  tells  at  a  glance  how 
far  away  any  of  these  stations  are.  Of  greater  interest  are 
the  time  zones,  which  enable  the  amateur  to  compute  instantly 
the  correct  time  for  the  zone  in  which  he  is  located  from  any 
time  signal  station. 


Price  $1.00  Prepaid 

Either  Direct  from  us  or  for  sale  by 
the  following  responsible  Dealers: 
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National  Radio  Supply  Co. 
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Pioneer  Electric  Co. 
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James  W.  Poole.  Inc. 
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F.  D.  Pitts  Co. 

12  Park  Square,  Boston,  Mass. 
Precision  Equipment  Co. 
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"What's  this,    Joe,"    panted    the  Chief. 
"Find  something?    Got  anything?" 

Joe  leaned  back  in  his  chair,  and  I  saw 
that  he  was  enjoying  himself  immensely. 
"Yes,  Chief,"  he  said,  cheerfully,  "I  know 
what  Corey  was  killed  with." 

The  Chief  darted  a  fiery  glance  at  Frank. 
"Find  it  in  here  some  place,  did  you?"  he  1 
barked. 

"No,"  I  could  positively  feel  Frank's  re- 
lief, "but  I  know  what  it  was  done  with." 

"Damn,"  exploded  the  Chief.     "So  do 
I.   It  was  a  knife,  but  where  " 

"Oh,  no,  it  wasn't,"  smiled  Fenner.  "It 
was  a  harpoon." 

The  Chief's  lower  jaw  sagged  and  Frank 
darted  to  the  window.  Then  he  turned 
back  listlessly  to  Joe.  "Come  again,  Fen- 
ner," he  said.    "It  can't  be  done." 

"Not  from  those  buildings  below  very 
handy,"  admitted  Joe,  "but  this  harpoon 
came  from  the  Yeakle." 

The  Chief  laughed  shortly.  "That's  a 
poor  joke,  Joe,"  he  snapt.  "The  Yeakle 
is  a  good  quarter  of  a  mile  away." 

Fenner  laughed.    "Yes,  but  this  was  an 
educated  harpoon,"  he  said. 

The  detective  Frank  gave  a-  sudden  start. 
"I  get  you,  Fenner,"  he  yelled,  and  he  was 
in  motion  while  he  spoke.  "And  I'll  get 
him  and  bring  him  here." 

"Hey,"  yelled  the  Chief,  "What  " 

But  a  slamming  door  was  the  only  an- 
swer.   Frank  was  gone. 

Davidson  turned  to  Fenner.  "What  kind 
of  a  game  is  this?"  he  demanded.  "You're 
a  pair  of  crazy  asses,  you  and  Frank.  Now 
tell  me  what  you're  up  to." 

"Bright  boy,  Frank,"  observed  Fenner, 
"it  didn't  take  him  long  to  tumble,  once 
he  got  the  tip.  Now  sit  down  and  wait 
until  he  gets  back." 

For  a  half  hour  we  waited  in  silence. 
Fenner  smoked  nonchalantly  and  refused 
to  talk.  The  Chief  fumed  and  paced  the 
room.  "A  waste  of  time,"  he  muttered 
again  and  again.    The  minutes  dragged  by. 

And  then  the  door  opened  and  Frank 
pusht  into  our  presence  a  swarthy  little 
man  with  waxt  mustaches  and  a  decidedly 
foreign  air.  He  was  handcuffed.  Two  uni- 
formed policemen  came  behind,  bearing  a 
long  wooden  box,  which  they  placed  on 
the  desk.  "Here's  the  bird,  Chief,"  chortled 
Frank ;  "Fenner  you're  a  dandy." 

The  Chief  and  I  stared.  "Sure  you  got 
the  right  man?"  he  demanded.  Then  to 
the  prisoner,  "What  have  you  got  to  say? 
Remember,  it  may  be  used  against  you." 

"There  is  nothing  to  say,"  said  the 
prisoner,  in  perfect  English,  "except  that 

I  killed  Corey  " 

"You  confess?"  yelled  the  Chief. 
The  man  shrugged  hopelessly.  "Con- 
fess!" he  echoed,  "what  else  is  there  to 
do?  I  suppose  you  want  to  know  why. 
Well,  because  Corey  ruined  me  financially. 
He  stole  my  purse;  I  stole  his  life.  But 
I'd  like  to  know  how  you  picked  up  the 
trail." 

Fenner  stept  over  to  the  unfortunate 
man.  "I  found  it,"  he  said,  simply.  "Why 
didn't  you  keep  that  clothes  line  of  yours 
indoors  ?" 

The  man  started,  paled,  then  cried  in 
anguish,  "My  God,  I  never  thought  of  that. 
I  could  have,  couldn't  I?" 

"You  could,"  agreed  Fenner,  grimly, 
"and  if  you  had,  you  never  would  have 
been  caught.  Send  him  over,  Chief,  and 
1  11  tell  you  how  the  trick  was  done." 

The  man  departed  in  charge  of  the  two 
officers  and  Fenner  tore  the  lid  off  the 
wooden  box  which  the  officers  had  brought. 
He  turned  to  me.  "And  here,  Bill,"  he 
said,  mockingly,  "is  your  educated  har- 
poon." 

And  he  placed  before  my  astonished  eyes 
an  educated  harpoon  in  very  truth.  It  was 
a  small  airplane,  wirelessly  controlled,  and 
its  nose  was  a  long,  bayonet-like  knife. 

"Then  the  clothes  line  " 
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